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ENGINEERING. 


THE RANKINE-GORDON AND EULER'S 
FORMULZ FOR COLUMNS. 


By W. E. Luy, M.A., D.Sc. 


Ir is usually conceded, when discussing formule 
used for calculating the strength of columns, that 
the Rankine-Gordon formula is an empirical one, 
and the method of deriving it more or less irra- 
tional, and, on the other hand, that Euler’s formula 
is a rational one, because the solution obtained 
from the analysis on which it is based is rigorous. 
Euler’s formula, however, fails in practice to give 
the load which produces failure on columns of 
medium or short length, and it is necessary, when 
determining the strength of such columns, to fall 
back on the Rankine-Gordon or other empirical 
formule. 

In the present article it is proposed to show that 
if the analysis on which Euler’s formula is based is 
correctly interpreted, it really leads to the Rankine- 
Gordon formula; and that if Euler’s formula is 
rational, so also is the Rankine-Gordon formula. 

Euler’s Formula For Columns.—The analysis is 
as follows :—On Fig. 1 let P = the load on the 
ends of the column ACB, the central axis passing 
through the centre of gravity at any cross-section. 
SQ = y, the deflection at S where OQ = 2, OA= 


OB = 93 it is assumed that y is small compared 


with 1, the length of the column. Now Py =M= 
the bending moment at S and 


Py 1 __ @y 

EI R da? 
where E=Young’s modulus of elasticity, R the 
radius of curvature of the central axis and of the 
neutral axis, and I the moment of inertia assumed 
constant, then 


Py__@y 
EI d x# 
@y P 
dx EI 
the solution of this differential equation is 
y = Acosnz + Bsin ng, 


since y has the same value for + x or — 2. 
gives B = 0, therefore 


+ n?y=0; where n? = 


This 


y=Acosnx=A cos 2 A/F (2) 
when 
l 
= —,! = @ 
z=+ 3 y 
Hence 
y =0=Acos aie 
2V EI 
giving 
l P x34 
a =. 3 ; &e., 
sV &r 3° 3°" 


using the minimum value 3° 
rEI 
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This is Euler’s formula for columns, 


P= 








From the conditions as determined equation (1)|the column resting on two supports placed at its 


can now be written 
~~ oS wr 
M = EI—, = - Pécos ms ° 
d zx l 
where A = 6 = the central deflection of the column. 
On successive differentiation the following equa- 
tions are obtained :— 
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extremities. Let the load on the beam be propor- 
tional to the ordinates of a sine curve, if bis the 
breadth of the beam, w, the weight of unit volume 
of the load, and 8 the depth of the load at the centre 
of the span, and which may be put equal to the 
central deflection of the beam, then the intensity 


‘of the load at any point is w, b 8 cos 7 and 


ps w, b = w, the differential equation for 

| bending is 

| 1 dty 
dx 


72 
= wé cos ; 


N= (6) 


and on integration 
F=-EI Cy _ 


dx 


wil. a - 
sin ° (7) 
t 
when x = 0, F = 0, this gives the constant = 0. 
ee ye ee 6P cos *_*. (8) 
. d x nr l 


when 


this gives the constant = 0, and on firther integra- 
tion 


6, giving 
_wtEI 
w= > 
i“ 
and on comparing this result with Euler’s formula, 
it gives 


when « = 0, y = 


wh 
aa 

On substitution for P in equations (6), (7), and 
(8), the same equations as given in equations (5), 
(4), and (3) are obtained. 

In a beam there is little difficulty in comprehend- 
ing the way in which the load gives rise to the 
shear stress, and the shear stress to the bending 
moment. The case of a column is different, as it 
|is the variation of the bending moment which gives 
| rise to the shear stress, and the hypothetical normal 
load to produce equilibrium with the shear stress 
|must be produced in some way by a state of strain 
| from within the column. 

Consider now a column built up as shown on 
Fig. 2, and made up of two flanges, and a web con- 
| nected to a hollow cylinder. Within this cylinder 
there are a number of loosely-fitting plugs pressed 
together by the external load P. The plugs will be 
unable to transmit any bending stress, and on the 
| application of the load will tend to press out side- 
| ways, as shown by the arrows on the figure, the 
| necessary reaction in the opposite direction being 
| applied at the ends of the column. Viewed from 
| this standpoint the central portion of the column 


P = 





Now F is the value of the shear stress set up in| may be looked upon as an arch ring transmitting 
the column when it is deflected by the load P and | the thrust P, and vee were to a normal load by 


N, the hypothetical normal load which would pro-|the reaction against t 


e side of the casing, and 


duce this shear stress. The question then arises |the outer part or casing may be looked upon as 
how it is the shear stress is set up in a deflected | resisting the reaction of the arch ring by its resist- 


column, and the way in which the equilibrium of | ance to bending. 


In a column of this kind the 


the shear stress is maintained. Consider now the | condition for the equilibrium of the shear stress is 


analogous case of a beam similar in every respect to | satisfied at every section, 


Suppose, now, that it 
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is required to determine the strength of such a 
column, then, as before, equation (1), 
Py__@y 
EI da 
Since the central part of the column does not 
transmit bending, the value of I = A, p? will now 
only depend on the cross-section of the outer 
casing, where A, is the area of its cross-section 
and p its radius of gyration; also let P= f A,, where 
J isthe strength to compression of the material, and 
A, the area of the cross-section of the central part 
of the column, integrating as before, Euler’s formula 
is obtained, and on substitution of the values just 
given it becomes 
fP LAs 


w2Kp? A,’ 
and putting A, + A,=A, the total area of the cross- 
section, the Rankine-Gordon formula is obtained 
P- By 
' i 7; a 
7 Ep? 
The above demonstration shows that Euler’s for- 


mula only considers bending, and does not take} 


into consideration the area required to transmit the 
load ; this was pointed out some years ago* by the 
author. Considered from this point of view, the 
Rankine-Gordon formula is rational, and to be pre- 
ferred on theoretical grounds to Euler’s formula. 
Instead of considering the arch ring to consist of 
the central part of the column, it is convenient to 
consider it as being of a rectangular cross-section, 
to which the material for stiffening against bending 
is attached in the form of rectangular side-plates of 
the same depth as the arch ring. The reason for 
this is that the value of p is not then affected by 
varying the breadth, and by thus assuming the 
column to be built up, gets over a difficulty as to 
the precise value to be assigned to p in the cross- 
section of the column previously considered. It 
will be noted that the reasoning applies to any 


form of cross-section. Since p, any 


alteration of the breadth of a given cross-section 
does not alter the value of p. 

Some exception may be taken to the manner of 
approaching the solution of the problem because 
columns are not built up in the manner indicated, 
and therefore it is not legitimate to consider one 
part of a column as transmitting the load, and an- 
other part transmitting the stress due to bending, 
but that the equilibrium of the column as a whole 
should be considered. The solid column will be 
stronger than the compound column ; but the solu- 
tion of the problem as to the extra strength becomes 
very complex, as may approximately be shown as 
follows :—Reverting back to Fig. 1, consider the 
equilibrium of the central cross-section, then from 
the theory of bending the following relation obtains: 

ma mh ¢ 

+ =i: (9) 
where p, is the stress due to bending on that fibre 
at the greatest distance h from the neutral axis, 
the other terms having the same signification as 
already given. Atthe centre M = P 4, let A equal 
the total area of the cross-section, then I = A p*, 
also assume the load to be uniformly distributed 
on the cross-section, then P = pA, and on substi- 


tution in equation (9) the relation obtained is 
pr _ Sh 
rx he 


Let p + p, = f, then on substitution 


EE 

rel) 

The difficulty in the solution of equation (10) de- 
pends upon the validity of tie assumption of the dis- 
tribution of the stress on the cross-section, and upon 
determining what function of the length applies to 4, 
and, so far as the author is aware, it can only be 
approximated to. For the Rankine-Gordon for- 


Be i ds 
mula 8 <? Eh 
as it assumes, when comparing columns of the kind 
already considered, that the deflection stresses 
the material of the case to its working stress 
f, Euler’s formula, as usually interpreted, leads to 
the same result. Instead, however, of assuming 
that the deflection varies as /*, other functions of 


(10) 


, and the assumption is legitimate, 





of Columns and Plate-Girders,” Mena. 
Hall. 


® “ Design 
nd 


Chapman a 


the length may be used, as the author showed in a 
Per on “‘The Strength of Solid Columns,” read 

fore the Dublin meeting of the British Associa- 
tion for the Advancement of Science, and after- 
wards reprinted in ENGINEERING, November 13, 
1908. The further discussion of this part of the 
subject is, however, outside the scope of this 
article, which has been written to show that, what- 
ever views may be held with regard to the false 
basis of the nkine-Gordon formula, it cannot 
be considered to be less rational in its deduction 
than Euler’s formula. 
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Photographic Optics and Colour Photography. By GEORGE 

Linpsay Jounson, M.A., M.D., B.S., F.R.C.S., &c. 

London: Ward and Co., 34, Craven-street, Charing 

Cross. [Price 7s. 6d. net. ] 

CoMPLETE and exact knowledge of any subject is 
so desirable that we welcome Dr. Johnson’s book 
dealing with the lens as used in photography. The 
title is rather too comprehensive, as the author is 
aware, for he is under the ‘‘ necessity of limiting 
the cost and size of the work,” and for this reason 
‘‘only one instrument of each type is described 
unless it introduces a new principle.” This idea is 
carried through the brief introductory chapter deal- 
ing with cameras and bioscopes, after which the 
author turns to the principal subject of his book, 
and deals with the optics of photography as an 
expert whose practice as an eye specialist has 
brought him much experience. Taking the simplest 
forms of glass lenses, the author gives the formule 
for the calculation of the curves, and the reasons 
for them, and thence proceeds to deal with the 
construction of many and various types, and the 
combinations of their parts, and the defects and 
remedies therefor. The science of designing lenses 
has made such great strides in recent years, 
since the discovery and manufacture of the various 
Jena glasses, that the faults which were so difticult 
to avoid in all the older forms of objectives have 
almost entirely disappeared in the modern types. 
Coma, roundness of field, astigmatism, may now be 
considered things of the past, only to be found 
in the lowest-priced goods, whilst the large de- 
mand amongst the general public who now practice 
photography has enabled manufacturers to produce 
the best forms of lenses at very little more than 
was paid twenty years ago for the older varieties. 
The why and the wherefore of the various aberra- 
tions in lenses are thoroughly dealt with in the 
book, and methods of testing indicated ; the eradi- 
cation of the common faults by the skilful design 
and utilisation of modern glasses of greatly varying 
refractive indexes has placed in the photographer’s 
hands instruments which give full exposures in half 
or quarter the time required by older forms—no 
small gain when work has to be done, for instance, 
in a dark machine-shop. 

Dr. Johnson regards ‘‘the eye as the most perfect 
organ we can conceive of for the purposes for which 
itis used. It is at once an autochrome camera, a 
kinematograph, producing life-sized coloured pic- 
tures in motion, a photometer, a stereoscope, a 
range-finder, a microscope, and an opera - glass, 
while the whole apparatus is provided with a 
compound non-distorting rectilinear lens working 
at F/4, or in some cases F/3, and provided with a 
self-adjusting iris diaphragm. Helmholtz could 
hardly have borne these facts in mind when he 
stated that, had an optician made him an instru- 
ment so imperfect as the eye, he would have re- 
turned it to him.” In the chapter devoted to 
shutters and methods of testing them for speed 
there are a few illustrated paragraphs on photo- 
graphing the flight of projectiles. This chapter is 
followed by one on sensitometers, and concludes with 
Abney’s instrument for colour-work, thus leading 
up to the second portion of the book—colour photo- 
graphy. We are disappointed with the small space 
devoted to this subject—less than forty pages ; for 
so much progress has lately been made in it that 
many chapters of interesting information might 
have been included. The author, however, deals 
well with the optical portion of the subject, and 
explains the colour effect obtained by the Lippmann 
process of reflected colours, Joly’s ruled-screen 
pictures and the three-colour process, both in the 
transparency form, and the superposition of colours 
in a print, whilst the Lumiere autochrome plate 
receives a full measure of attention. The optical 
lantern, now so universally used in lecture-rooms, 

















has a chapter to itself, and apparatus for projecting 
images of opaque objects is commented upon, as 
well as the ordinary type for the well-known lan- 
tern-plate. The book concludes with a short 
appendix of useful tables. A word of praise is 
necessary for the many black-and-white illustrations, 
whilst the plates in colour are amongst the best that 
have come under our notice. 





Jahrbuch der Schiffbautechnischen Gesellschaft. Vol. X. 

rlin: Julius Springer. [Price 40 marks. 
Tue tenth Jahrbuch der Schiffbautechnischen Gesell- 
schaft, the annual of the German Naval Architects, 
a large octavo volume of 591 pages, as splendidly 
printed and as profusely illustrated as the previous 
issues, contains the history of the Institution in the 
year 1908. At the end of 1908 1537 members of all 
classes were on the rolls, and the stipend fund, from 
donations and life memberships, had risen to 10,000/. 
Two meetings were held, both in Berlin, the June 
meeting under the presidency of the chairman, Pro- 
fessor Busley, and the November meeting under 
the presidency of Frederick Augustus, Grand Duke 
of Oldenburg, the honorary President of the Insti- 
tution. The Grand Duke was presented with the 
Institution’s gold medal, chiefly in recognition of his 
work for the establishment of the German Training- 
Ship Association. Baurat R. Haack, well known for 
his ship-propulsion experiments on the Dortmund- 
Ems Canal (in 1900), was nominated an honorary 
member. 

One of the papers brought before the Institution 
—‘‘Surface-Condensers for Steam-Turbines,” by 
Professor Josse—has already been noticed at 
length in our columns.* Dr. G. Bauer’s paper on 
‘*Modern Naval Turbine Installations” was prac- 
tically a plea for the one-shaft turbine—i.e., the 
not-subdivided turbine—and for the Curtis turbine 
of the Allgemeine Electricitiits-Gesellschaft, as taken 
up by the Vulcan Company, of Stettin, against the 
Parsons turbine. We have dealt with the problems 
on other occasions. Admiral von Kickstedt and Dr. 
Lasche supported Dr. Bauer ; Mr. Boveri, of Baden, 
Switzerland, opposed him as vigorously, and was 
quite as attentively listened to. Professor Flamm 
spoke during the discussion on his remarkable tank 
experiments, which we noticed on page 808 of our 
issue of June 18. Mr. Otto Schlick, in his paper 
on ‘‘Gyrostats for Ships,” reported that his gyrostats 
had answered on the steamer Silvana and the British 
mail-boat Lochiel, which plies between the West 
of Scotland and the Hebrides, and assured Mr. 
Bormann, a Russian delegate, that the moments 
required to stop rolling were far too small to strain 
a vessel severely. Long accounts were presented 
by Mr. W. Renner, of Budapest, on ‘‘Shipping 
and Shipbuilding on the Great American Lakes,” 
describing the wonderful facilities for loading and 
unloading the special types of steamers for ore, coal, 
grain, and wood created there; and by Mr. C. 
Michenfelder, of Diisseldorf, on ‘‘Transport in Ship- 
building Yards,” dealing with stationary and portable 
cranes and ropeways, as studied in Germany and also 
in British yards. Professor Laas, of Charlottenburg, 
in discussing the last paper, pointed out that cranes 
were much more common on German than on British 
ships, and expressed the opinion that the slip should 
merely be the erecting-shop; the time of ship- 
building could better’ be shortened by postponing 
the laying down of the keel until everything was 
ready for it, than by hastening the launching. A 
pew by Dr. F. Hochstetter, of Berlin, on ‘‘ Wage 

ariff Agreements in Shipbuilding,” gave rise to 
an animated, though not very long, debate. 

A paper by Dr. Anschiitz-Kaempfe, of Kiel, on 
‘*Gyrostatic Meridian Indicators,” also led to an 
instructive discussion. The methematics of the 
problem were dealt with in a supplementary com- 
munication by Mr. Max Schuler, likewise of Kiel. 
Without describing his, so far, decidedly expensive 
instrument in detail, Dr. Anschiitz-Kaempfe ex- 
plained that he eliminated the influences of sudden 
stoppages of the ships and changes in the course, 
which would have the same effect as the rotation of 
the earth, by damping devices and by making the 
gyrostat oscillate about the north-south direction, 
in curves of long period—an hour or two. Dr. 
Martienssen, of Berlin, himself a pioneer in this 
field, was afraid that any accidental changes in the 

ition of the gyrostat would remain unnoticed. 
his Dr. Anschiitz denied, and Professor Schilling, 
who has charge of testing the magnetic instruments 
of the Norddeutsche Lloyd, certified that the in- 


* See ENGINEERING, vol. lxxxvi., page 802. 
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strumenat of Dr. Anschiitz had run uninterruptedly 
on the Deutschland for four weeks without requir- 
ing any lubrication, and had indicated correct north 
at the end of that period. The Norddeutsche Lloyd, 
he stated, had its own system of compensating the 
compasses. By a peculiar oversight, the Kronprinz 
Wilhelm had not in due time, during its construc- 
tion, been examined for the best possible compass 
position. It turned out afterwards that the steel 
in the walls, deck, and bracing of the deck-house 
made steering exceedingly difticult, and the deck- 
house had to be rebuilt in wood and in non-magnetic 
nickel steel ; on the Berlin the compass was sur- 
rounded by a framing of nickel steel, 3 metres in 
width, but one steel rail, crossing from side to 
side, had spoiled all the good effects aimed at 
until removed. Professor Ach, of Kénigsberg, 
mentioned that he and Messrs. Hartmann and 
Braun were bringing out gyrostats which did not 
require elaborate damping, and ran at lower speeds. 
The gyrostat of Dr. Anschiitz weighs 6 kilogrammes, 
and runs at 20,000 revolutions per minute, im- 
parted by a three-phase motor. Captain von 
Schonberg, of the German Navy, pointed out how 
grave the problem of interference with the com- 
pass remained on warships, although every pos- 
sible concession with regard to the position of 
turrets, ammunition stores, torpedoes, dynamos, 
searchlights, &c., had been made at considerable 
expense. 

Professor Ahlborn, of Hamburg, presented a 
very long communication on ‘‘ Resistance to 
Motions in Water, and the Origin of Waves,” 
« subject which he has been studying for years. 
He arranges his apparatus in such a way that the 
light flashes up when the body, plate or ship’s 
model, passes through the focus of his camera. 
Previously he had made the camera move with the 
body, and simultaneous pictures taken by the two 
methods were sometimes very difficult to compare. 
One of the particular points studied was the in- 
fluence of sudden or gradual changes of the tank- 
depth on the stream-lines and on the motion. Com- 
inenting on this paper, Professor Rudloff exhibited 
curves demonstrating that torpedo-boats could, at 
high speed, more easily be propelled in water of 
7 metres than in water of 60 metres depth ; it could 
not be said, in general, that the resistance to the 
ship’s motion decreased with increasing depth of 
water. 

Mr. Axel Welin, of London, advocated, in a 
paper on ‘*The Position of Life - Boats on 
Steamers,” the carrying of boats in his new quad- 
rant davits, electrically driven and double-acting, 
on an intermediate deck—e.g., the fourth from 
the top; the ordinary boat-deck was far too 
high up. 

At the conclusion of the winter meeting the In- 
stitution paid a visit to the works of the Siemens- 





Shuckert- Werke and of Messrs. Siemens and Halske 
at Nonnendam, near Berlin. These works are de- | 
scribed in the volume. 
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barkeit der Fiilstoffe. Von. Dr.-Ing. H. Nitscue. 
Zweite neubearbeitete Auflage der Broschiire. Leipzig : 
Wilhelm Engelmann. [Price 4.20 marks, bound.] 

Entwurf und age | von Handelsschifien. Von 
Heinrich HERNER, anover: Dr. Max Jiinecke. 
[Price 11.80 marks, bound. } 

Die Wasserversorgung Wicsbadens. Von Direktor Hal- 
bertsma wnd Oberingenieur Spieser. Sonderalbdruck aus 
“Die affenliche Gesundheitspflege Wiesbadens.” Von 
der Stadt dargebotene Festschrift. Wiesbaden: J. F. 
Bergmann. 

Ministére de [ Industrie et du Travail, Royawme de Bel- 
gique. Enquéte sur ke Péch, Maritime en Belgique. 
Premiére Partie. Etude Economique de la Péche 
Maritime. Par CHARLES De Zutrere. Brussels: J. 
Lebégue and Co. 

A Manual of Locomotive Engineering, with an Historical 
Introduction: A Practical Text-Book for the Use of 
Engine- Builders, Designers and Draughtsmen, Rail- 
way Engineers, and Students. By WituiAmM FRANK 
Pettigrew, M. Inst. C.E., M.I. Mech. E. Third 
Edition, revised. London.: Charles Griffin and Co., 
Limited. [Price 21s.] 

Ein Neues Schnellbahn-System. Vorschlii zur Ver- 
eerens des Personen-Verkehrs. Berlin: August 

erl. 





Tuer Great West.—The following quantity of land is 
still available for homesteads in the great Canadian 
North-West :— Manitoba, 17,825,000 acres; Saskatchewan, 
104,878,000 acres; and Alberta, 117,369,000 acres, We 
accordingly arrive at the vast aggregate of 240,072,00 
acres, 
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THE WIDENING OF WEMYSS BAY 
RAILWAY. 


Wemyss Bay is one of the Caledonian Railway 
terminals on the shores of the Firth of Clyde, 
whence, especially in the month of July, thousands 
are conveyed, by one of the finest  flotillas of 
steamers in the world, to the many watering- 
places on the islands and lochs which make the 
shores of the Firth so charmingly irregular and 
so grandly picturesque. Wemyss Bay, indeed, 
was among the first of such terminal stations, but 
now there are many, including one on the north 
shore — Craigendoran, belonging to the North 
British Railway Company ; Prince’s Pier, Largs, 
and Fairlie, teloagion to the Glasgow and South- 
Western Railway Company; and Gourock and 
Wemyss Bay, belonging to the Caledonian Rail- 
way Company; while to Ardrossan there are 
joint services by the two last-named railway com- 
panies. The great fleet of steamers conduct the 
service as far south as Belfast and Portrush, in 
Ireland ; to Campbelltown, Inverary, and Ardris- 
haig, on the Mull of Cantyre ; while to such well- 
known resorts as Rothesay, Dunoon, and Millport 
there are sailings almost every half-hour from the 
various piers. Thus there are about seventy 
arrivals and departures at Wemyss Bay on each day 
in the season. This traftic is congested to a great 
extent into a few hours in the early part of the 
day, when passengers arrive from the city and 
embark for the coast towns, while the return 
traffic is equally concentrated in the evening. It 
is therefore necessary to have the train-platforms 
as near to the steamers as possible, and to provide 
for a very large concourse, or circulating area. As 
to the success with which both these conditions 
have been met, notwithstanding the limitations 
with regard to the site, we shall afford convincing 
proof in this and the succeeding articles. 

Wemyss Bay, which is specially well known 
because it embraces in its curve the well-known 
Skelmorlie measured mile, is reached by a branch 
of the Caledonian Railway Company’s main line from 
Glasgow to Greenock and Gourock. This branch 
commences about half-a-mile west of Port Glasgow 
Station, rises on a steep gradient to the high-level 
land above Greenock, and strikes a straight line 
behind the point on which the Cloch Lighthouse is 
situated to Wemyss Bay, the total distance of the 
line from Port Glasgow Junction being ten miles. 
This line, with its pier, was constructed in 1863 
by the Greenock and Wemyss Bay Railway Com- 
pany, but has since been worked by the Caledonian 
Railway Company, who, in 1893, acquired the line. 
It was built with a single track, as at the time of 
its construction the steamboat traffic was conducted 
by privately-owned vessels trading direct from 
Glasgow. Some years ago, however, the railway 
companies arranged for a separate fleet of steamers, 
working from such ports as Wemyss Bay, having 
railway connection with the city and other popu- 
lous towns. The competition has always been keen, 
and, as a consequence, the vessels, of from 17 to 22 
knots, are amongst the finest built, whilst the service 
is not only frequent, but is conducted at exception- 
ally low rates. Great advantage has accrued as a con- 
sequence of the working agreement, and thus, even 
at the exceedingly low rates, passengers have the 
great privilege of travelling by one route and 
returning by any other, so that a circuit can be 
made to the estuary of the Firth of nearly 100 
miles’ travelling for 3s. or 4s, As a result, the 
conveniences at the various ports have from time 
to time been enlarged, and Wemyss Bay is the 
latest and, perhaps, the most successful instance of 
this development. The line for the greater part of 
its length has been doubled, involving the con- 
struction of two new tunnels parallel with the 
existing single-line tunnels at Cartsburn and 
Inverkip, while eight new under-bridges and a 
270.ft. viaduct, rising to a height of 89 ft. above 
a stream, have had to be built. But the chief 
feature of the undertaking is the railway station 
and pier at Wemyss Bay. Fig. 1, on Plate I., is a 
plan of the station and pier, while Fig. 2 is a roof 
plan. Fig. 4, on Plate II., gives a section through 
the roof, while the engravings on Plates III. to V. 
give photographic views of the roof-work. 

An examination of these illustrations of the 
roof of the station given on Plates III. to V. will 
please the eye of the constructive engineer who 
recognises his duty to cultivate the ssthetical 
side of engineering. As will be seen from the 
plan on Plate I., there are two platforms terminat- 


ing in a crescent or semi-circular concourse, from 
which the passengers may either leave the station 
or enter the covered ge down the pier. 
In connection with the platforms, the concourse, 


and the main passage-way to the pier, a beautiful | 


| symmetry in design of roofing has been attained, and 


|the photographs reproduced help to indicate the 


|fine effect of the vistas and of the curves which 


available for this reclamation work. The chief fea- 
ture was the sea-wall, which extends for a length of 
about 1500 ft., and is well shown in the perspective 
view, Fig. 8, and in the sections, Figs. 3, 4, and 5. 
Prior to the building of this sea-wall being proceeded 
| with, retaining-walls were built on the foreshore, as 
shown in Fig. 4. These are founded upon a 
system of cement-concrete piers with arching. 


| 


| were incidental to the site. This result has been| The clear span between the piers in the longi- 


| achieved by great care in design rather than by any | 
expensive constructional work ; and itis interesting | 
to record that in the development of such Cale- 
donian railway schemes it is the practice to make 
simple models in wood on a }3-in. ‘scale, so that 
symmetrical lines and curves may be ensured with 
the minimum of expense. Thus it was possible, 
before setting out the details of the principals and 
columns and other members of the various roof 
structures at Wemyss Bay, with the assistance of a 
simple model and the use of mirrors, to ascertain 
definitely the general appearance of the proposed 
design, and to modify it temporarily on the model 
before committing the scheme finally to the drawing- 
board. This method we commend to other engineers, 
because with a little foresight, or a little artistic 
culture, many of the crude and almost hideous 
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structures which offend even the eye of the layman 
could easily be avoided, and that, too, with a re- 
duction of cost. Ata glance the view of the roof 
of the concourse, shown in Fig. 9, might suggest 
intricate steel-work, an idea which seems to be 
further supported by the view in Fig. 10. But, as 
a matter oF fact, the steel-work is, as we shall show 
in succeeding articles, comparatively simple; and 
now that there is a profusion of flowers and plants 
within the station, and particularly within the 
concourse, the appearance is rather that of a large 
conservatory than of a railway station, since the 
colouring is artistic in its blending and light in its 
effect. 

In planning the station the authorities would, no 
doubt, have preferred to have still further reduced 
the distance from the platforms to the steamboat 
berths, which are arranged alongside the covered 
way from the concourse as well as beyond it ; and an 
alternative scheme was prepared to construct a new 

ier at right angles to the existing pier, and along the 
oreshore south of the present pier. But it was not 
possible to arrange reasonable terms with the owners 
of the land, and the engineer was therefore limited 
to that part of the foreshore on which the new 
station has been constructed, as shown in Fig. 1. 
For the new station a large area of foreshore had 
to be reclaimed, as shown by the dotted line in 
Fig. 4. This was not without its advantage, as the 
excavations in the widening of the 10 miles of rail- 
way track very considerably exceeded the embank- 











ments, so that a sufficiency of good material was 





tudinal line, as shown in Fig. 3, is 29 ft., and 
they are 4 ft. long, and built to a batter on the 
face of lin 4. The arch is 1 ft. 9 in. thick at the 
crown, 5 ft. 6 in. in width, and the rise from 
springer to soffit is 4ft. 6 in. When the piers were 
built to springer level, embankment material was 
tipped and pounded between and around them, and 
the material underneath the site of the wall was 
dressed off to form a core upon which the concrete 
was built. The retaining-walls, of which there are 
two, are built of square rubble masonry to the 
section shown in Figs. 4 to 7. The west screen 
wall of the station (Figs. 3 to 7) was built upon 
concrete under-building in a manner similar to that 
for the retaining-walls. In this case the piers were 
made 4 ft. 6in. in length, and were increased in 
breadth by 2 ft., the rise of the arch and the thick- 
ness at the crown being 6 ft. and 2 ft. respectively. 
The west screen (Figs. 5, 6, and 7) consists of pitch- 
pine boarding attached to rolled-steel columns and 
steel bracing bars, the bottom ends of the columns 
being built into the masonry wall for a distance of 
8 ft. and fastened by means of holding-down and 
strap-bolts. This wall is plumb on the face, and 
the masonry projects beyond the steel columns to 
the extent of 6in. The base of each column is 
tied down by four 1j-in. diameter bolts, 5 ft. 
3.in. long, which pass through four pieces of. old 
rail, each 4 ft. long at the bottom end. The four 
strap-bolts are shown in Fig. 6, on Plate II., and 
Fig. 7, on this page, and were introduced with a view 
to stiffening the bottom of the column. Owing to 
the exposed nature of this screen, and the fact that 
there are sometimes very heavy gales at Wemyss 
Bay, the column foundations were made specially 
strong and secure. 

With the exception of a short length at the ex- 
treme south end of the wall, no concrete under- 
building, beyond the ordinary foundation work, 
was executed in connection with the east screen 
wall. The total length of the east screen wall is 
177 yards, and of this a length of 62 yards at the 
south end is built entirely of masonry, the re- 
mainder being masonry up to platform level, and 
above that steel columns and bracing with timber 
lining. As at the west wall, the base of each steel 
column of the east screen wall is tied down by 
means of four 1}-in. diameter holding-down bolts 
5 ft. 3 in. long. 

The foundations for the columns of the verandah 
roofing over the luggage platform and the west 
passenger platform were carried up from the rock 
(Fig. 4), and in some cases the height of the con- 
crete pier is about 30 ft. On the west passenger 
platform (Fig. 4) the two concrete piers were con- 
nected together by means of old rails surrounded 
in concrete, which were laid at the level of the top 
and also at the bottom, of 1}-in. bolts, 10 ft. long, 
built into the piers for holding down the roof 
columns. The roof columns on both the east and 
west passenger platforms are in pairs, and are 
13 ft. 6 in. apart, the distance between each pair 
of columns, measuring along the platform, being 
about 36 ft. The under-buildir* piers were 4 ft. 
square in section and consisted of 5 to 1 concrete, 
formed inside timber shuttering, the shuttering 
being afterwards removed. The column seats were 
15 in. deep and formed with granolithic concrete. 

For the support of the platform walls, where 
they were built over the recently-tipped material 
forming the embankment, a series of concrete piers 
and arching was built (Fig. 4). This under-build- 
ing extended from the south end of the station to 
opposite the north end of the verandah roofing. 

he piers are 3 ft. square and about 30 ft. apart, 
and the arch, which was 2 ft. thick at the crown, 
had a rise of 6 ft., the top of the concrete finishing 
at formation level. Where the new buildings had 
to be built on the new embankment, concrete 
under-building, consisting of piers, walls, and arch- 
ing, was constructed to support thom, the piers 
being founded on the original hard ground. 

As the concrete under-building was in progress, 
holding-down bolts for attachment to the bases of 
columns for supporting the roof were built in at 
their proper places. 
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WEMYSS BAY RAILWAY WIDENING; STATION AND 


THE FIRTH OF CLYDE. 
MR. DONALD A, MATHESON, M. INST. C.E., ENGINEER-IN-CHIEF OF THE CALEDONIAN RAILWAY, 


(For Description, see Page 4.) 
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Fic. 9. Roor over CIRCULATING AREA. 
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WEMYSS BAY RAILWAY WIDENING; STATION AND PIER. 


MR. DONALD A. MATHESON, M. INST. C.E., ENGINEER-IN-CHIEF OF THE CALEDONIAN RAILWAY, GLASGOW, ENGINEER. 


(For Description, see Page 4.) 
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| Fic. 11. View or Marn PassacGe-Way To THE PIER. 
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WEMYSS BAY RAILWAY WIDENING; STATION AND PIER ON 
THE FIRTH OF CLYDE. 


MR. DONALD A. MATHESON, M. INST. C.E., ENGINEER-IN-CHIEF OF THE CALEDONIAN RAILWAY, GLASGOW, ENGINEER. 
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Fig. 12. View or VERANDAH ROOFING OVER THE STATION PLATFORMS. 
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Fic. 13. ELevation or Part OF THE STATION BUILDINGS. 
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With a view to preventing irregularities in the 
surface of the granolithic paving of the concourse, 
due to subsidence of the newly-tipped embankment, 
a series of concrete piers and ground arches was 
built to support the paving, the bottom of the piers 
resting on hard ground. 

We intend in subsequent issues to publish draw- 
ings of the roof, and will defer a detailed descrip- 
tion, but meanwhile we may indicate the principal 
features of the station, as illustrated by the per- 
spective views on Plates III. to V. Fig. 8 sa 
general view of the station and pier taken from the 
signal-cabin at the north end of the station, noted 
to the right on the plan, Fig. 1. The siding 
immediately behind the sea-wall, and at a lower 
level than that of the main line, leads to the goods 
yard, which is situated to the north of the station. 
The two sidings on the extreme left of the view are 
auxiliary sidings for the storage of carriages during 
the busy season. The view also shows in the dis- 
tance the enger gangway from the station to 
the pier. e of the company’s steamboats is to be 
seen at the north berth awaiting the arrival of a 
train from Glasgow to take passengers to Rothesay. 

Fig. 9, on Plate III., is a view of the interior of 
the passenger station, taken from the circulating 
area, showing prominently the roof over the cir- 
culating area and the booking and parcels office. 
The roofing, which consists of patent glazing, is 
supported by curved lattice roof principals and 
purlins. One end of each roof principal is fixed to 
a steel joist built into the front wall of the book- 
ing and parcels office, the other end being fixed to 
a steel joist built into the inner face of the main 
building round the collecting area. At the top of 
the passage to the pier the ends of two of the roof 
principals are carried on two cast-iron columns, as 
shown in Fig. 10, on Plate IV., slightly heavier 
than the columns of the verandah roofing. The 
circulating-area roof is semi-circular on plan (Fig. 2), 
with a gable opposite the end of each passenger 
platform. The height of the soffit of the arch 
formed by the bottom member of the roof prin- 
cipals, above the level of the granolithic surface of 
the circulating area, is 23 ft., the rise of the arch 
is 11 ft., and the depth of each principal at the 
centre is 6 ft. The span of the principals is 49 ft., 
and the distance between them, measuring along 
the ridge, is 13 ft. 4 in. The view (Fig. 9) also 
shows in the distance the verandah roofs covering 
the passenger platforms. 

Fig. 10, on Plate IV., is a view taken from the 
carriage access to the station, and shows the junc- 
tion between the platform verandah roofing and 
that over the circulating area, the booking and 
parcels office, and the junction of the circulating 
area with the upper end of the main passage to the 
pier, already referred to. This area of the station is 
now beautifully decorated with bay trees and flowers 
in their season. The trees are placed in tubs round 
the inner wall of the main buildings, and the 
flowers are in wire baskets hanging from the under- 
side of the roof principals, and in pots sitting on 
brackets fixed round the walls of the concourse. 

The main e to the pier is illustrated in 
Fig. 11, on Plate 1V. The waiting-rooms are to be 
seen at the foot of the passage, and also the side 
doors, which give direct access to the steam-boats 
which may be lying at the side berths of the pier. 
The floor of the passage to the pier is laid to a 
gradient of 1 in 20, falling towards the pier. The 
height from the floor-level to the underside of the 
roof principals is in each case 16 ft., so that the 
underside of the principals forms a line parallel 
with the floor of the passage, and with the passage 
curved on plan a pleasing vista is obtained. On 
account of the gradient the windows in the sides 
of the e had to be stepped, as shown in the 
engraving. 

Fig. 12, on Plate V., is a view showing the 
verandah roofing over the west passenger platform 
of the station, with a train in the station ready to 
depart for Glasgow. The steel-work is a piece of 
very effective design, and the drawings, which we 
will give in a subsequent issue, will be studied 
with interest. 

Our last view of the station in the present series 
(Fig. 13, on Plate V.) is an exterior view of part 
of the main buildings at the station. The view 
was taken from the public road, and shows the 
forecourt, the entrance to the pier, the tower, and 
the main entrance to the station. The outside 
elevation of the main buildings is of a’ pleasing 
character, made up of half timber construction and 
rough-cast, with red sandstone facings, dadoes, and 





sill course. The clock-tower, which is situated at 
the westmost end of the main buildings, is about 
60 ft. in height, and is a very imposing structure. 
The tower is so placed that it can be seen from a 
considerable distance in all directions. The roof 
of the main building is covered with red tiles. In 
the space between the face of the main buildings 
and the footpath suitable shrubs are planted, and, 
as will be observed, the effect is very pleasing. 
Over the main entrance to the station a small 
verandah roof has been erected, giving protection 
to passengers alighting from carriages. uring the 
summer season the forecourt is well filled with 
private and other carriages awaiting the arrival of 
trains. 

Turning now to the details of construction, we 
may take first the sea-wall, which was a work of 
considerable difficulty. The wall is built of red 
sandstone, and consists of rubble masonry in courses 
varying in depth from 24 in. at the bottom to 16 in. 
at the top, as shown in the cross-sections, Figs. 4 
and 5 on Plate II. The face of the wall is built to 
a batter of 1 in 8 towards the top, and the lower 
portion is built to a vertical curve of 45 ft. 
radius. 

The wall is about 1500 ft. long, and the average 
height of the cope is about 12 ft. above high-water 
level. For a length of about 500 ft. at its north 
end the wall was founded above low-water level, 
without any concrete in the bottom. The stone- 
work was built on rock, the surface of the rock 
having previously been stepped and dressed off 
normal to the face of the alk to form a proper grip 
for the masonry. The remainder, or south portion, 
of the wall was founded below low-water level, the 
depth of concrete in the foundations being deter- 
mined by the level at which the rock or hard 
boulder clay was reached. The construction of the 
north portion of the wall was comparatively simple. 
The foundation work was proceeded with when 
the sea was at about low-water level, and when 
the rising tide prevented the men from working, 
the masons were shifted to a portion of the wall at 
a higher level, where they could work clear of the 
water. 

On the south portion of the wall, where the foun- 
dation was below low - water level, excavating 
operations were carried on by working inside a 
trench formed of 6-in. pitch-pine sheet piles driven 
along the line of the back and front of the wall, a 
bulkhead being formed by driving a row of sheet 

iles across the end of as § length of 25 ft. to 30 ft. 
Fig. 14, Plate VI., shows the sheet piling with neces- 
sary walings, also a compartment inside which a 
length of the foundation is being excavated. In 
Fig. 16the method of driving the piles is shown. 
The piling-frame was erected on temporary stools 
consisting of timber blocks, and the hammer was 
raised by a 3-ton steam derrick-crane, which was 
seated on one of the concrete under-building piers 
for the west screen wall. The excavations for the 
foundation were taken out by means of a “‘ grab,” 
which was worked by a 5-ton steam travelling crane. 
This crane travelled on a temporary timber gantry, 
which was erected along the line of the back of the 
sea-wall, as shown in Fig. 14. 

The grab removed the material down to the sur- 
face of the rock or to the surface of the hard boulder 
clay, and when the sea was at about low-water level 


_the water inside the trench was taken out by a 


10-in. centrifugal pump, and the foundation bared. 
Water which percolated through the joints of the 
sheet piling was led to a sump formed at the lead- 
ing end of the length and afterwards pumped out 
into the sea. So soon as the foundation was bared, 
a large squad of men, provided with waterproof 
boots, and picks and shovels, were sent down ,to 
complete the excavations, the excavated material 
being taken to the top in ‘skips. When the exca- 
vations were completed and the surface of the rock 
stepped to give a satisfactory grip, the concrete 
foundation was put in. 

The foundation consists of 4 to 1 cement con- 
crete in mass, with a facing of granolithic concrete 
in bags. The nolithic concrete in bags was 
built along the front of the foundation by a diver, 
who was engaged in order that the work might be 
carried on at all states of the tide. The bags were 
made of jute canvas, and were in two sizes— 
namely, 3ft. and 6 ft.—and when filled with grano- 
lithic concrete their dimensions were 3 ft. by 2 ft. 6 in. 
by 6 in., and 6 ft. by 2 ft. 6in. by 6 in. The ba 
were lowered into the trench through the water by 
the steam-crane, ten bags being loweredat a time, and 
these were set in position by the diver, who always 


| signalled to the crane-man where he wished to place 
|them. The bags were built close and hard to the 
| sheet piling, and care was always taken to see that 
| no voids of any kind were left either inside the bags 
or between them. The bags were bonded with each 
other, and with the concrete in mass behind. The 
[concrete in mass was lowered in a skip with an 
| opening bottom through the water, simultaneously 
| with the building of the bag-work facing. 

| Fig. 16 shows a skip, full of concrete, being 
| lowered to the bottom. -A rope is fixed to the 
|catch for releasing the opening bottom when the 
skip is fully down.’ With a view to expediting the 
work, this concrete in mass was carried up to mean- 
water level, and faced from the level of the top 
of the bag-work with three courses of freestone, 
the bottom course being 3 ft. high. The top of 
this bottom course was 2 ft. above low-water level, 
and the main reason for putting in such a deep 
course was that the masons might get as much 
work done as possible at low tide. ith the wall 
thus built to mean-water level, the building of the 
remainder above this level was a comparatively 
simple matter. The back row of sheet piles was 
cut at the level of the bottom step of the wall, and 
the front row was cut off at low-water level. The 
building of the drystone backing and the tipping of 
the selected rock behind it was carried on as the 
wall was built. (See Fig. 16.) 

During the reconstruction of the sea-wall, opera- 
tions were frequently interrupted by storms, which 
sometimes necessitated the work being suspended 
for two or three days at a time, and the tem- 
porary works had to be made specially secure in 
order to withstand these storms. Fig. 15 gives 
an idea of the manner in which the work was ham- 
pered by a stormy sea. 

(To be continued.) 








THE BIRMINGHAM UNIVERSITY. 
By C. Atrrep Smrrs, B.Sc. 
INTRODUCTION. 

‘*We want to invite distinguished persons to 
come and see for themselves what has been done, 
and to take part in a ceremonial opening of the 
highest importance.” That is the desire of all the 
well-wishers and the many supporters of the uni- 
versity situated in the Metropolis of the Midlands. 
Sir Oliver Lodge, the distinguished Principal, has 
expressed the wish in the words quoted above. 
Every-one who has visited the palatial pile recently 
erected at Edgbaston will re-echo the statement 
that the journey is worth while. ‘‘We have built 
for posterity,” said Mr. Joseph Chamberlain. But 
this generation will also benefit. 

Three years ago* it was the writer’s privilege to 
outline in this journal the general equipment of the 
buildings then completed. The series of articles 
contained the following paragraph on the last page. 
It runs :—‘‘ It is easy to relate what has been done 
at Birmingham, but it is difficult to forecast the 
future.” The temptation to prophesy an imme- 
diate brilliant sphere of usefulness for this centre 
of learning was with difficulty resisted. The new 
university had only existed for five years. It was 
the creation of a man of marvellous personality ; a 
statesman and a citizen of world-wide repute ; a 
man whose word awoke an iminediate echo in every 
ee of the civilised world. Those of us who 

ad seen this scheme grow, who had watched 
the translation of the ideas of a great mind 
into the plans of the architect, and again into the 
imposing group of buildings which had sprung up 
as if by a magician’s wand, felt that this thing 
was too wonderful to use as a precedent; too 
majestic to be measured and multiplied by a time 
ratio. We looked at the buildings, we heard of the 
immediate nse to his appeal for money, we 
saw the difficulties silently disappearing under his 
masterful hand. We forgot, in our enthusiasm 
for the opening sentences in a new chapter of the 
city’s history, our usual English caution; and 
we said, again and again, ‘“‘Spend, spend—but 
spend wisely,” just as he had advised time after 
time at degree congregations and the Governors’ 
meetings. We knew that, sooner or later, the 
voice would be silenced, the flashing eye but a 
memory. And there came to everyone who thought 
of these things, in their hour of quiet, a feeling of 
blank dismay. It was difficult, theee years ago, to 


85 | forecast the future of the University, because that 





* See ENGINEERING, vol. Ixxx., pages 239, 274, 341, 397, 





507, 610, 858. 
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THE BUILDINGS OF THE BIRMINGHAM UNIVERSITY. 
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Fic. 7. THe Universiry Crest OVER THE 
Great Hatt ENTRANCE. 


serve as a memorial of his life and influence to 
all time.” These ideas are embodied in the 
graceful piece of carving over the main entrance, 
Fig. 7. The first instalment of the money en- 
trusted to the University has been expended, Any- 
one can visit the place and see how wisely the work 
has been carried out, while pondering over the 
| possibilities to the nation and to posterity given by 
|the establishment of such a centre of research. 
| During recent years the public has been compelled 
to notice the immense advantages accruing from 
advance and discovery in subjects such as physics, 
chemistry, and engineering. Much has been done, 
but what a great deal yet remains to be attempted. 
Ability and energy, devotion and perseverance are 
the qualities which mark the devotees of learning 
and research. They are frequently men who have 
not the time to give to matters connected with 
money-making ; their reward is the knowledge that 
something has been put in a little more advanced 
condition. But all of this research is expensive 
work. Money is required, and it seems certain 
that if this nation is to retain the reputation earned 
in the last century as the home of progress, money 
must be obtained. 


| Tegards with pride and affection, and which will 








Fic. 4. Entrance To LARGE HAL. 








Tue New DEVELOPMENTS. 

Since the story was written in 1906 there has 
been appointed to the University, Professor Gisbert 
Kapp, Sc. (it will be remembered that he is, 
this year, President of the Institution of Electrical 
Engineers), who controls the Electrical Engineering 
Department. Professor Stephen M. Dixon, M.Sc., 
has been appointed to the Chair of Civil Engineer- 
ing. The Chair of Mechanical Engineering is still 
held by Professor F. W. Burstall, M.Sc., who has 
continued the gas-engine research work, which has 
brought to himself, the University, and the Institu- 
tion of Mechanical Engineers so much praise from 
those who are best qualified to estimate the value 
of the experiments. Professor Thomas Turner, 
| M.Sc., presides over the Metallurgical Department, 
which has done most useful work since its rapid 
expansion under his direction, while Professor 
Cadman superintends the flourishing and important 
department of mining. All of these departments 
are housed in the buildings shown in Fig. 1 by 
Fic. 8. THe Enernerrrne BurLpines. the numbers 3, 5, and 6. — the many visits 
paid by the writer to the new University build- 
priate thing,” says Sir Oliver Lodge, “if the | recognise, by substantially endowing that Univer- | ings at Edgbaston was one in November, 1908, 

olonies chose to express their gratitude to our|sity of his beloved city, which he, more than when Sir William White, K.C.B. (the President) 
Chancellor for services which it is believed they | any other man, called into“ existence, which he|and the members of the recently-formed Institute 
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of Metals visited the place. Naturally, great in- 
terest was shown by the visitors in the Metallurgical 
Department. It seemed to be carrying into a 
living fact the words of Mr. Joseph Chamberlain, 
for it does indeed ‘practically assist the pros- 
perity and welfare of the district in which it is 
situated by the exceptional attention which it gives 
to the teaching of science in connection with its 
application to local industries and manufactures.” 
All of the departments do this, but the metal in- 
dustry is of exceptional importance in the Midlands. 
The impression which the engineers obtained was 
that the Metallurgical Department at this University 
gains enormously by its close association with the 
magnificiently equipped Strength of Materials 
Laboratory. 

The mention of the visit of the Institute of 
Metals to Birmingham reminds us that one of the 
University graduates is the secretary of that newly- 
formed technical institution. The time has not 
yet been sufficient to enable us to judge how the 
technical graduates of the new universities will 
compare, in the test of daily life, with those gra- 
duates from the Royal School of Naval Architecture 
who have ripened into the Jeaders of their profes- 
sion. It is probable that, years ago, when Sir 
William White, Dr. Francis Elgar, Mr. Alfred 
Morcom, Mr. Seaton, and the others were at that 
famous school, their own teachers did not recognise 
that these students would occupy such important 
positions as they have since held. In twenty 
or thirty years’ time, however, the reputation of 
the University of Birmingham will depend very 
largely upon the success or non-success of its 
graduates. They can only be successful if the 
training is that which works managers and men 
who select young engineers for appointments regard 
with confidence ; that is why it is so pleasing to see 
the close connection between the University autho- 
rities and the local leaders of industry. In this 
respect the metallurgical department has met with 
great sympathy from local manufacturers. 

Professor Redmayne has recently vacated the 
Chair of Mining in order to become Chief Inspector 
of Mines for the Home Office, and Dr. Cadman is 
now the head of the Mining Department of the Uni- 
versity. Students continue to be attracted from 
all parts of the Empire to this school of mining. 
The model mine is one of the great features of the 
University, and attracts the attention of the visitor. 

Physics and chemistry are sciences so closely 
allied with those mentioned above that it is not 
altogether surprising to find that, since 1906, there 
have been erected new buildings at Edgbaston for 
their accommodation. They form a great part of 
the curriculum in the early portion of the engineer- 
ing student’s training. It is therefore of no small 
advantage to have the accommodation close at hand, 
so that time will not be wasted in travelling. These 
new buildings are shown in Fig. 1, page 6, as 
2 and 7. 

Many other developments which have taken 
place will be treated more fully in the subsequent 
descriptions of the various departments to which 
they especially refer. It is proposed to deal, in 
order, with the new equipment and resources de- 
voted to instruction in civil, mechanical, and elec- 
trical engineering, physics, and chemistry. 


Civit ENGINEERING. 


About fourteen months ago Professor Stephen 
Dixon, M. Inst. C.E., the head of this department, 
ave his presidential address to the Association of 
| ePras § a Students of the Institution of Civil 
Engineers. In it he remarked that those who have 
drawn up schemes of university education of engi- 
neers have generally found that the limits of the 
course are more difficult to determine in civil engi- 
neering than in any of its branches. The most 
difficult thing is to decide which of the many im- 
portant subjects may be omitted. ‘‘ Once we fully 
grasp the fact,” he says, ‘‘ that it is impossible in 
any university course to accomplish more than a 
part of the preliminary training of the engineer, and 
that the work of the university school is not to 
make engineers, but to fit men in the best way 
possible to become engineers, we find that stress 
should be laid, in a college course, on principles, 
and not on the innumerable details in engineering 
practice.” That is the keynote of instruction here. 
After passing the qualifying entrance examina- 
tion, the civil engineering students enter on a four 
ears’ course of study. in the first two years the 


instruction seems to be much the same as that 
given for the other departments of engineering— 





mechanical and electrical, including shopwork and 
elementary electrical engineering. In the third 
year, again, we find the civil engineers receiving 
instruction in electrical engineering; that fact is of 
great interest in view of the recent controversy* 
in the London University on this matter. In the 
fourth year the student takes structural design, 
materials, geology, city engineering, hydraulic en- 
gineering, surveying, and accounting. The latter 
course is given by the now famous Faculty of 
Commerce. 

Surveying.—The camp is the popular feature of 
the Civil Engineering Department.' It was once 
the writer’s good fortune to spend, as a visitor, a 
fortnight in the University of Birmingham Survey 
Camp in Wales. It was splendid to see how these 
would-be engineers enjoyed the camp life. They 
would turn out for camp duty in almost Territorial 
fashion. Great was the competition to produce 
the most tidy tent. After an early breakfast 
they tramped off with level and theodolite, and 
worked with a will all day at their various tasks. 
In the evenings some of the students would plot 
out their results—they were the most industrious ; 
others would sit in groups, and relate what they 
had done or meant to do the next day. Behind the 
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camping-ground reached up massive Cader Idris. 
The country round about the camp was most suit- 
able for practising with the various instruments, 
including the photo-theodolite. Every working 
day the student was allotted a definite task, which 
was accomplished in spite of the weather. Sunday 
was a day off duty, and in the afternoon some of 
the party would reach the top of the neighbouring 
mountains, beyond the mist. One night everyone 
remained up late in order to find the meridian— 
they each took a part in the work, and all re- 
ceived a practical demonstration of the methods 
employed. Tacheometric and plane table surveys 
of large areas, measurements of base lines and 
triangulation work, photographic surveying, hydro- 
graphic surveying, and railway surveys — the 
campers did this hard and serious work with 
just the same real enjoyment that other students 
play football or cricket. It is the free life, the 
energising atmosphere of living in the open that 
makes them so keen. The camp is a great success. 
The first work done by many of the graduates will 
be abroad, and the engineer who has had but little 
practice in the field will find that his opportunities 
are much curtailed. Although the supervision by 
the staff is strict and the discipline of the camp is 
carefully maintained, yet the students thoroughly 
enjoy the work, and that is possibly why so much 
is accomplished. 

The course of field-work in surveying carried out 
in the summer camp has recently been supple- 
mented by setting aside a day or two in the Easter 
vacation for practice in a branch of hydrographic 
surveying—viz., the gauging of the flow of a river 
of considerable size. 7. tn not been possible 
hitherto to include this work in the summer course, 
although in one or two camps advantage has been 
taken of facilities for sounding practice both on the 
coast and on lakes. A special class has, therefore, 
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been arranged for this work, attended by all fourth- 
year civil engineering students. For the first 
attempt, in 1908, the Avon at Stratford was selected; 
the river is very sluggish, so that current-meter 
determinations were only practicable on a few sec- 
tions, and for the bulk of the work floats were used. 
This year the Severn at Bridgnorth was visited. 
The river was 150 ft. wide at the selected reach, 
and in flood, velocities up to 6 ft. per second being 
recorded. Determinations of the discharge, both 
by surface floats and current-meter, were made 
independently, and results in excellent agreement 
were obtained. There were ten students in the 
party, and the work lasted two days. It is con- 
sidered that this practice forms a useful — 
ment to the work in the experimental channel and 
the hydraulic laboratory. 

Structural Design.—There is a large collection, in 
the civil engineering drawing-oflice, of photographs, 
drawings, and blue-prints of modern structures. 
These may be consulted and the special features are 
discussed during the design work of the student. 
A great deal of care has been expended in getting 
together this unique collection, which is of the 
utmost educational value. Designs are made of 
roof trusses, timber and steel railway bridges, 
details of masonry construction, foundations, de- 
signs of retaining- walls, dams and arches in 
masonry, swing-bridges in steel, and other engi- 
neering structures are accomplished. 


Hypravtic ENGINEERING. 


This course includes practice with hydraulic 
machines, river regulation, water supply, and sani- 
tary engineering, and the interior of the building is 
illustrated in Figs. 9 and 10, on Plate VIII. The 
experimental tank which forms part of the equip. 
ment in the hydraulic laboratory is 30 ft. high by 4 ft. 
square. It is built of -in. plate and 4-in. angle-iron, 
and is used for orifice experiments and for working 
with low-pressure turbines. The tank is designed to 
be covered in at the top, so that a maximum pressure 
of 250 ft. may be attained. This head would give a 
pressure of about 40 tons on one of the panels, hence 
the necessity for great strength. Two centrifugal 
pumps, as well as the large duplex pump, are 
arranged to deliver into this tank. The height of 
water in the tank is read by a gauge-glass, built in 
sections, and is adjusted by a waste-valve, which 
drains off surplus water into the sump. There is 
in the side of the tank an orifice-plate which enables 
experiments to be made on orifices between 1 in. 
and 5 in. in diameter. There are nine of these 
circular orifices at present, but others will be added. 
A rectangular channel drains off the water from the 
pumps and experimental tank into the measuring- 
tanks. In this channel weirs are placed. There 
are at present three of these: two rectangular, 
1 ft. 6 in. by 1 ft. 5 in. and 6 in. by 1 ft. 5 in. 
respectively, and one Y notch 2 ft. by 1 ft. 5 in. 
They are of gun-metal, and are easily interchange- 
able, being bolted to a gun-metal frame, From the 
measuring-channel the water drains off by two 
pipes to the measuring-tanks. The valves in these 
pipes are both actuated by a single handle with 
toothed wheel and chain, so that when the handle 
is turned by an observer at the bottom of the 
measuring-tanks, the water is simultaneously shut 
off from one tank and admitted to the other. The 
size of these valves is 8in. The measuring-tanks 
are cylindrical in shape, and have gauge-glasses for 
measuring the height of waterinthem. They stand 
in a pit 14 ft. below the laboratory floor, so that 
water from any part of the plant may be run into 
them and measured. They are of wrought iron, 
6 ft. in diameter and 10 ft. high. The valves that 
empty them are 10 in. in diameter. In the same 
pit are placed the two centrifugal pumps. The 
smaller is 3 in., and is direct-coupled to a three- 
hase motor. Its maximum capacity at 850 revo- 
utions per minute is 200 gallons per minute, with 
a head of 40 ft. The larger is a 6-in. pump, and is 
belt-driven from a 20-horse - power continuous- 
current motor. Its maximum capacity at 1250 
revolutions per minute is 700 gallons. The motor- 
pulley has three steps, so that the speed of the 
pump can be varied over a wide range. The same 
motor works the duplex differential pump. _ This is 
fitted with Gutermuth spring valves, and has a 
maximum speed of 230 revolutions per minute. 
The length of stroke, as well as the speed, can be 
altered, so that with a 10-in. stroke the pump 
delivers 470 gallons per minute at a head of 75 ft., 
while at a 5-in. stroke the delivery is 156 gallons 





per minute at a head of 250 ft. With both centri- 
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fugal pumps running, a maximum flow of 900 
pe per minute may be reached, and the various 
channels and measuring-tanks are designed to take 
this quantity. The usual maximum flow, however, 
is about 600 gallons per minute, or 864,000 gallons 
per day. It would obviously be too costly to use 
this amount of water from the city supply, and so 
the water is made to circulate round the plant and 
back into the sump, from which it is sucked by the 
pumps. The sump is 16 ft. square, and has a 
maximum depth of water of 7 ft. in the floor is a 
gun-metal plug, from which all measurements are 
taken. The electric level-recorder (Fig. 11) in the 
upper laboratory records each variation of 1 in. in 
the water-level of the sump. 

The turbines are arranged to be bolted down to 
the experimental bed over the weir channel, inter- 
change being quickly effected by the overhead 
traveller. There are three of them :—(1) An inward- 
flow vortex reaction turbine, taking 600 gallons at 
a head of 20 ft., developing 2.8 horse-power at 
430 revolutions per minute. This turbine is con- 
nected to the tank by a 6-in. flexible steel tube. 
(2) Outward-flow impulse Girard turbine. This is 
driven by the duplex pump, and at a head of 75 ft. 
takes 465 gallons per minute, and develops 8 horse- 
power at 416 revolutions per minute. (3) An 
8.8 horse-power Pelton wheel, taking 156 gallons at 
800 revolutions per minute, with a head of 250 ft. 
The buckets on the wheel can be varied, or other 
wheels substituted on the shaft. The power deve- 
loped may be measured by a Heenan and Froude 
11-in. water dynamometer, which will absorb 2.9 to 
32.8 horse-power. The water from the dynamo- 
meter is collected in a separate tank. An eddy- 
current brake, designed by Messrs. Morris and 
Lister, is also used for this purpose. 

Another feature of this laboratory is the experi- 
mental pipe-line which runs along the east side. 
The water flows along an 8-in. main from the tank 
or pumps to the valve which controls the flow 
through this pipe-line, and thence through the line 
to the discharge channel. The pipe-line is 20 ft. 
long, and is at a height of 3 ft. from the floor. 
Pipes of any diameter up to 6 in. may be inserted 
in this line, and also valves, meters, or diaphragms 
of any kind. The water is passed through a 
6-in. meter, which, being on a truck, is easily 
movable. A Venturi meter is also fitted in this 
pipe-line between the experimental piping and the 
discharge channel. Measurements of pressure at 
various parts of the pipe-line are made by special 
clamps containing brass tubes, which are connected 
by flexible pipes to the copper tubes leading to the 
differential gauges. There is also provision for a 
second pipe-line. 


THe EXPERIMENTAL CHANNELS. 


A channel arranged for experimental work is a 
necessary part of the equipment of an hydraulic 
laboratory, but presents the difficulty that to obtain 
steady conditions and a surface fall of an easily- 
measurable magnitude, a straight length of at least 
100 ft., and preferably much longer, is necessary. 
No attempt was made to provide such a channel in 
the closed laboratory, but advantage was taken of 
the existence of a stream—the Bournbrook—which 
forms the south boundary of the University grounds. 
The stream itself, on account of its extremely variable 
flow and irregular and obstructed channel, could 
not be used. 

Two straight concrete channels, each 200 ft. long, 

have been formed as a cut across the projecting bank 
at a bend (see Fig. 12, Plate VIII.), and by means 
of a movable weir at the head of the channel the 
stream can be diverted, and discharged again into 
the natural channel at the lower end. It will be seen 
from the section and plan, Figs. 13 and 14, page 10, 
that one channel is 2 ft. and the other 4 wide, 
and either, or both, of them can be used. The 
depth of the water’ in the channel can be varied, 
and the quantity and velocity of flow controlled. 
_ The scheme of experiments includes the follow- 
iny :—Determination of discharge by notches and 
current -meter ; transverse variation of velocity ; 
determination of coefficients of resistance, by 
mcasuring surface slope; and calibration of cur- 
rent-meters. This channel will thus be available 
for making the larger hydraulic measurements on a 
practical seale, and will obviously form a very useful 
part of the civil engineering equipment. 


MECHANICAL ENGINEERING DEPARTMENT. 


This department includes the workshops, smithy, 
foundry, large drawing-office, and power-station, 





Professor F. W. Burstall is the head of the depart- 
ment, with Mr. R. C. Porter as chief assistant. 
Referring to Fig. 1, page 6, Block 6 is entirely 
occupied by the mechanical engineering workshops 


and drawing-oftices. 

Several new tools, particularly in high-speed 
work, have been added t to the deanna of the 
workshops since 1906. They are as follow :— 

Tangye lathe, 8} in. This is a large high-speed 
lathe of the latest pattern. The bed is 12 ft. long; 
the headstock is all gear driven, changes in speed 
being obtained by the use of claw-clutches actuated 
by levers from the outside of the headstock. There 
are sixteen — altogether—eight on open feed, 
and eight on back gear—and three spline-rod feeds 
to each speed. 

Mention must be made of the 7-in. lathe by 
Messrs. Lodge and Shipley (U.S.A.). This is also 
a high-speed lathe with a 5-ft. 9-in. bed. It also 
has a gear-driven headstock. There are nine speeds 
—three open-gear and six back-gear—and ten feeds 
to each speed. 

The next is a 42-in. vertical boring and turning- 
mill, by Messrs. Webster and Bennett. It is of the 
ordinary type, with two tool-holders, 16 speeds, and 
12 feeds. A special safety arrangement provides 
against accident, in case of the tool working down 
too near the table. If this occurs, a peg in the 
bevel-wheel that works the feed is sheared off, and 
the wheel works idly on the spindle, so that no 
damage is done. 

A new radial drill, by the American Tool Works, 
Cincinnati, U.S.A., has been provided in addition 
to the ‘‘ Archdale” tool. It has a radius of 4 ft., 
and has a range upwards of 4 ft.6in. The radial 
arm, with all accessories, is raised to any height by 
power from the main spindle, so that drilling off 
the bed or table can be done with equal facility. 
There are sixteen speeds to the spindle, while a 
worm and worm-wheel give three feeds to the drill 
for each speed. All speeds and feeds can be altered 
with extreme facility by means of various levers, 
all of which are near to hand while working the 
drill. 

A small sensitive drill has been entirely made in 
the University workshops, for small work and centre 
drilling. It has four speeds to the spindle, and the 
drill is fed downwards by hand by means of a rack 
and pinion. 

The new equipment is completed by a Brown and 
Sharpe No. 3 universal grinding-machine. The 
lathe centres are 64 in. above the bed. There are 
four speeds to the emery wheel, while with the use 
of three pulleys of different sizes no less than 
eighteen speeds can be given to the work. The 
travel may be adjusted to any of four different 
speeds. Reversing in this machine is automatic, 
while either straight or taper work can be done. 
A special arrangement allows for adjustments of 


ogg in. : , . 
There is nothing of importance to add concerning 
the equipment of the smithy and forge. These 
shops are popular with the students, and useful for 
obtaining materials for experiments. 
Power-Station.—The most notable addition to the 
wer-station equipment is a new 50-indicated- 
Lem qooer cross-compound engine which has been 
resented to the University by Messrs. Ruston, 
roctor, and Co., Lincoln (Fig. 15, Plate VIII.). The 
high-pressure and low-pressure cylinders are re- 
spectively 64 in. and 10}in. in diameter, and its speed 
200 revolutions per minute. The high-pressure valve 
is of the piston type, the cut-off being varied through 
the governor bya Stephenson link motion. The air 
and circulating pumps are driven from a rocking 
lever worked bs an extension of the low-pressure 
piston-rod. They are of the ordinary single-acting 
ram type. The engine is coupled to a 30-kilowatt 
Westinghouse compound- wound dynamo. The 
armature is made in two parts, and is keyed on to 
the crank-shaft between the two cranks, the fly- 
wheel being nearer to the low-pressure one to allow 
of this. The generator is wound for 440 volts, as it 
is to be used in connection with the battery-house, 
to be described later. The engine is also fitted witha 
frame, to which ropes can be attached for the forma- 
tion of a rope-brake. With the erection of new 
buildings at a greater distance from the power- 
station than the present main blocks, it was found 
advisable to make provision for a higher voltage 
supply from the power-station than the present 
110 volts. 
The Chemistry and Physics Blocks, Library, and 
Tower are all at some distance from the station ; 
while the Women’s Hostel is outside the University 





grounds altogether. The extension of the present 
110-volt' supply would undoubtedly have simplified 
the system ; but the cost of cables for the more 
distant buildings was found to be so high as to 
preclude the use of so low a pressure. A three-wire 
system, with 440 volts between the outers, was 
Thepetave adopted. 

As light is required at night in the hostel, a 
battery had to be ‘installed. A new battery-house 
has therefore been erected on the side of the quad- 
rangle facing the engine-house. It consists of a 
central charging-room, with two outer sections con- 
taining the two halves of the battery. The 
battery is capable of giving 100 kilowatts at 440 


volts for six hours. ec ing set consists of 
a 60-kilowatt three-phase motor, drivi two 
direct-current generators for charging the halves 


of the battery. The power of the motor is just 
sufficient to utilise the available power of the 
three-phase generator driven by the MacLaren 
engine. The charging set was supplied by Messrs. 
Siemens Brothers, Stafford, and the battery by 
the Electric Power-Storage errs et London. In 
the middle section of the battery-house is also a 
switchboard, containing the recording ammeters and 
switches for the battery. The balancers connected 
across the system consist of two mechanically- 
coupled machines by the Lancashire Dynamo Com- 
pany, Manchester. They are 6-kilowatt compound- 
wound machines, running at 750 revolutions per 
minute, and are used to equalise the loads on the 
two halves of the system when the battery is not 
connected to the mains. In this case the load on 
the 440-volt supply is carried by the Ruston- 
Proctor engine and balancer, but as charging is 
always done during the day, only a motor-load has to 
be provided, for which the 30-kilowatt is sufficient. 
The switchboards in connection with the Ruston- 
Proctor engine, balancer, and battery, were all ~~ 
plied by Messrs. Morris and Lister, Coventry. It 
was found possible to use an existing pair of 0.5 
square inch feeders on the 440-volt supply as far 
as the Great Hall, thus minimising the cost in this 


direction. Beyond this point, however, new cables 
had to be — The new cables are paper- 
insulated, lead-covered, laid in Howard patent 


troughing by Messrs. Glover and Co., Manchester. 

A small ‘‘ milking booster” is also provided for 
treating single cells without disconnecting them 
from the battery. The cell connections are burned 
together, so that disconnection is not permissible. 

A water load is also supplied in connection with 
the Ruston-Proctor set for experimental work. The 
middle wire of the system is earthed through a 
resistance, so that in case of a fault in one of the 
outers it is still possible to work with a loss to 
earth until the supply can be stopped for repairing 
purposes, 

In the engine-room a motor-testing bed has been 
arranged, pon this a 20-horse-power four-cylin- 
der Daimler engine has been placed for the per- 
formance of brake tests. A further addition is a six- 
cylinder ‘‘ Ariel-Simplex” petrol-engine, so that 
the power-station is now fitted with practically 
every type of engine, and testing can be carried 
out on a practical scale with all. 

In addition to the Mond gas plant there has now 
been erected a small 15-horse-power gas-producer 
for experimental work. This plant is arranged for 
use either as — or a suction plant at will. 
It has been used hitherto in the former capacity. 
The inside diameter of the lining is 10 in., and its 
height 25 in. Provision is made for taking tem- 
werpenan and pressures at any point, and a gas- 

red superheater is about to be added in addition 
to the washer and sawdust scrubber, for the pur- 
pose of research work, 


(To be continued.) 








THE TURNER-MIESSE STEAM-CAR. 

THERE is no doubt that among a certain section 
of the motoring public there is a strong prejudice 
against steam -driven cars, although there are signs 
that in many quarters this prejudice is giving way. 
The suspicion with which these cars have n viewed 
is, no doubt, natural, considering the set-backs they 
have had ; not from any shortcomings attaching to 
steam per se, but chiefly use the steam-car was not 
designed on correctlines. Itis quite probable, moreover, 
that when steam was first applied to motor-cars there 
was no prejudice against it, but rather the reverse, for 
there were many — to whom it was more or less 
familiar, and to whom the internal-combustion engine 
was an absolute novelty. 


Their instinctive leaning 
was therefore towards 


e steam-car. This was, we 
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THE TURNER STEAM-CAR (MIESSE PATENTS). 
CONSTRUCTED BY TURNER'S MOTOR-MANUFACTURING COMPANY, LIMITED, ENGINEERS, WOLVERHAMPTON. 
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THE TURNER STEAM-CAR; 
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TURNER’S MOTOR-MANUFACTURING COMPANY, LIMITED, ENGINEERS, WOLVERHAMPTON. 
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| believe, clearly demonstrated by the great popularity 
at first gained by the light American steam-cars that 
were sent into this country. It was, however, unfor- 
tunate for the cause of steam that the makers of 
_ these cars did not understand better how to desi 
them, and that they did not take more trouble 
to turn out a class of workmanship more calculated to 
withstand the racket of ordinary road travel. It was 
| soon found that these early cars could not resist the 
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roads, and they soon 
hen, again, the steam- 

rfect, and helped to get 
Since those days, however, 
things have changed, and there are now a number ot 
thoroughly reliable steam-cars on the market. 

A well-designed, carefully - constructed steam-car 
has its special good points. In the first place, such 
cars are very simple, this being particularly the case 


shaking they got on ordinar 
failed to give satisfaction. 

generators were far from 
the cars into bad repute. 
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when boilers of the flash type are used. Their hill- 
climbing powers are great, for they have a reserve 
of power which enables them to run up steep gradients 
with ease. They require no change gear, and are 
practically “ Seal pees 

A car which appears to fulfil to a remarkable degree 
the qualities we have named is one made by Turner’s 
Motor Manufacturing Company, Limited, of Wolver- 
hampton, and is known as the Turner (Miesse Patents) 
steam-car, which we illustrate this week on pages 10 
and 11. It has been before the public for some time, 
but has lately been much pathol 4 The improvements 
embodied in this car bring it into much closer competi- 
tion with the internal-combustion-engine car than was 
the case with the earlier steam-cars, particularly in 
point of efficiency. As must always be the case with 
steam-cars, the generator with its fuel burner occupies a 
most important position in the mechanism of the car, 
for upon the reliability of this part depends the whole 
success of the appliance. Of course, the engine also 
requires to be very carefully designed and made, but 
it is the generator that may be expected to give most 
trouble if not built of the best lines. 

The boiler of the Turner car is of the flash type, 
the steam being generated by means of liquid fuel, 
and the engine is governed by the throttle which 
regulates the amount of water passing to the boiler, 
the amount supplied depending on the speed of the car 
and the nature of the road traversed ; the throttle- 
valve is controlled by hand. The drive is either direct 
from the engine-shaft on to the live back axle, or 
through a counter-shaft and chains to the rear 


wheels. The car we illustrate has the former system 
of drive. 
The special car we are describing is rated at 10 


horse-power, and takes a body to accommodate two 

yple. A side elevation of the chassis is shown in 
Fig. 1, a plan in Fig. 2, an end elevation in Fig. 3, anda 
back elevation in Fig. 4. Details of the various parts, 
which we shall refer to later, may be seen in Figs. 5 
to 18, page 11. There is nothing about the frame 
that requires particular notice. It is formed of pressed- 
steel channel sides, which are braced together with 
steel channel bars and diagonal stiffeners, as shown in 
our illustrations. The wheels are of the ordinary 
artillery type. 

Commencing in detail with the steam-generator and 
its fuel burner, as being of particular interest, we will 
describe it. It is shown at A, Figs. 1 and 2, and in 
detail in Figs. 5and 6. The generator is constructed 
of solid ahduiin steel tubing of the best quality, 
and is guaranteed to stand a steam pressure of 
3 tons per square inch. As shown in the details, 
Figs. 5 and 6, page 11, the generator is made in 
sections, so that renewals can be easily effected by 
auy person of ordinary intelligence, and the gene- 
rator need not be sent to the makers’ works. As a 
whole, it is made of 200 ft. of weldless-steel tubing 
that has a very small internal bore, and it is kept hot 
by the burner below, water being injected into the 
boiler, as steam is required, by means of a force- 
sp which is driven by the engine. This pump may 
ye seen at K, Fig. 2. It is actuated direct from the 
crank-shaft of the engine. The generator is very 
compact, and is placed on the front of the car, as 
shown. An important feature of the generator is the 
burner, which in the case of the Turner car is of 
high efficiency. Unlike many of the vaporising 
burners in use which are fed with petrol spirit, 
the Turner burner uses ordinary paraffin, which 
has the great advantage that it can be procured any- 
where, is cheap, and, what is very important, is 
safe. The paraftin is vaporised in a tube and allowed 
to take up as much air as can possibly be consumed 
with it. These coiled tubes are shown in detail in 
Fig. 7. After vaporisation, instead of being burned 
at some ten or twelve nozzles, as is usual, the vapour 
issues from some 1200 holes, where it burns with 
a pale-blue flame which forms a sort of mat of fire 
which covers the entire area of the lower part of the 
generator, the flame being entirely free from smoke or 
smell. Indeed, so complete is the combustion that it 
is claimed that even after months of constant use there 
is no trace of soot on the tubes on the generator, nor 
does the latter require to be cleaned. 

The burner is automatic in its action, requiring no 
attention while running, and t is practically silent. 
The heat from the burner may be reduced when the car 
is standing for any length of time, and a saving of 
fuel effected. It may be worked at half strength when 
the car is used for town work, and the supply from 
the tank shown in our illustration will then last for 
about nine hours’ continuous running. The makers now 
tit a regulator to the burner, by means of which the 
volume of heat can be increased or decreased as in a 
gas stove, so that the car can be kept waiting about 
if necessary, and yet have full steam at a moment's 
notice. 

The paraffin is supplied to the burner under air- 
pressure, the air being forced into the paraftin tank by 
a hand-pump at starting. When the engine has been 


started the air pressure is maintained by the — 
e | 


shown at F, Fig. 2. The vaporising-coil rests on t 
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top of the main burner. Before the paraffin is allowed 
to flow through this coil, one end of the coil is heated 
by means of a pilot-light, which in action is similar to 
a painter’s blow-lamp ; but the arrangement is not easy 
to explain, because it is not clearly shown in the draw- 
ing. When the coil is. sufficiently hot the paraffin is 
turned on, and issues from the coil as vapour, which 
passes through a nozzle into an quewasiiel tektetion- 
tube of large diameter, in which the proper admixture 
of air takes place. Details of the burner are shown in 
Figs. 8 to 11, page 11. The arrangement of the 
burner will be best understood on reference to Fig. 5, 
where the endsof the burner-tubes are shown. In this 
a is the coiled tube of the vaporiser lying above the 
burners. The end of the induction-tube ) (Fig. 5), 
opposite to the end where the gas enters, leads into 
the main burner-tubes c, c, and the gas issues from the 
1200 small holes before mentioned, being lighted by 
the pilot-lamp. The burner-regulator on the nozzle 
orifice allows the quantity of gas passing to be con- 
trolled. When the main burner has started, the pilot- 
light is put out. As steam is required, water is injected 
into the boiler tube from the force-pump before men- 
tioned, and enters at the bottom, where it at once 
flashes into steam. The quantity of water is regulated 
by the lever D, which may beseen on the steering- 
wheel in Fig. 4. To stop the car the water is, of 
course, cut off, and any surplus steam there may be 
remaining is turned into the condenser, Figs. 1 and 2, 
by means of a small valve on the steering-column. 

From the generator the superheated steam passes to 
the three-cylinder engine shown at B, Figs. 1 and 2, 
through a foot-controlled throttle. As will be seen in 
the figures, the engine is placed with the cylinders 
across the frame, the crank being at right angles to the 
position adopted in previous cars made by the 
same firm. By this arrangement a direct shaft drive 
to the rear line axle is obtained. 

A general external view of the engine is shown in 
Fig. 12, which is a reproduction from a photograph. 
At the rear end of the crank-shaft a fly-wheel is fitted, 
which, in addition to steadying the engine, acts as a 
drum for the foot-brake. This is seen in the upper 
part of the illustration. At the other end of the crank- 
shaft a crank is fitted which actuates the pump F 
supplying compressed air to the fuel-tank. The 
eccentrics in front of the fly-wheel drive the water- 

umps which supply the generator. The crank-shaft 
is of forged steel, with the crank-pins set at angles of 
120 deg. The crank-chamber is entirely closed, as 
will be seen from the illustrations. The cylinders are 
shown in section, end elevation, and plan in Figs. 13, 
14, and 15 respectively, and the crank-shaft in Figs. 16 
and 17. Fitted to the engine casing there is differ- 
ential gear to drive the cam-shafts, which run at 
half the speed of the crank-shaft, and actuate the inlet 
and exhaust-valves. This gear is enclosed in the part 
of the casing shown to the right of the crank-chamber 
in Figs. 1 and 2. The steam and exhaust-valves are 
actuated by sliding cam-rods, and they can be easily 
got at for inspection. The valves are of the poppet 
type, and may be seen in detail in Figs. 18 and 19 
page 11. 

A foot-throttle is fitted to the cars, and is operated 
by a pedal which enables the steam to be cut off 
instantaneously, thereby giving perfect control in 
traffic; a further movement of the pedal applies the 
brake. ‘The brakes are of the contracting type, the 
spring-bands being lined with Gandy belting. One of 
them is shown at 6, Fig. 2, and the other two are on 
the driving-wheels, but are not shown in our illus- 
trations. The brake at C is actuated by the pedal G, 
Fig. 4, while the brakes on the back wheels are worked 
by the lever H. The lever I is for working the water- 
pump when starting the car. 

The chief advantages claimed for this car are its 
great simplicity, its economy of working, reserve of 
power, absolute safety, absence of vibration, and easy 
control of speed in traffic. 





H.M. TORPEDO-BOAT DESTROYER 
**NUBIAN.” 

THE illustration on page 3 is a view of the new 
torpedo-boat destroyer Faun, which has just com- 
pleted her official steam trials. This vessel, which is 
one of the last set of 33-knot destroyers given out to 
various builders last year—the others being named 
Crusader, Zulu, Maori, and Viking—is the first to be 
completed, and Messrs. J. I. Thornycroft and Co., 
Limited, who built the vessel at Woolston, South- 
ampton, have repeated the success which characterised 
their earlier vessels of the type for the British and 
other navies. The Nubian is 280 ft. long, and has a 
beam of 264 ft. The mean draught is 9 ft. 4 in., and the 
displacement about 1000 tons. The hull is built of high- 
grade steel, galvanised throughout, and the structure is 
extensively stiffened with special transverse and longi- 
tudinal framing, in addition to the water-tight bulk. 
heads which divide the hull into compartments. As 
shown in the photograph, she has a raised forecastle, 
which, while providing accommodation for the seamen, 
improves the sea-going qualities cf the vessel, enabling 





her to maintain high speed in ‘‘ dirty” weather. The 
chart-house and bridge are built at the after end of the 
forecastle deck, and are at a considerable height above 
the water-level. The chief officers are provided with 
separate cabins, and there is, as usual, a large ward- 
room. The electric installation is very complete, and 
embraces, of course, a searchlight, with a wireless 
telegraphic installation. 

The armament comprises two 4-in. breech-loading 

ns, and there are also on deck two 8-in. torpedo- 
aunching tubes. 

The machinery is of the Parsons turbine type, 
driving four shafts, each with one propeller, and the 
boilers are of the water-tube type fitted for oil fuel. 

The trials were of an exacting nature. The speed 
guaranteed was 33 knots, the estimated power for this 
being 15,500 horse-power. The speed is the same as 
in the preceding vessels of the class, but the power is 
1000 horse-power greater, due to the increase in dis- 
placement, which is over 100 tons when comparison 
is made with the Tartar, a very successful vessel, built 
by the firm. Notwithstanding the extra load, the trials 
were as successful as in the case of the Tartar, and 
justify an even greater measure of support by the 
Admiralty than has — been given to this well- 
known firm of pioneers in the building of torpedo-boat 
destroyers. 








INSTITUTION OF MINING ELECTRICAL ENGINEERS.—The 
formation of a branch of this new Institution is projected 
in Scotland, and a meeting for this purpose will take 
ee on Saturday, July 3, at 7 p.m., at the offices of the 

nstitution of Engineers and Shipbuilders in Scotland, 
Elmbank-street, Glasgow, when local officers will be 
proposed and elected for the Scottish districts. 





NewcastLE CorporRATION TRAmWAyYs.—The balance 
carried to net revenue account by the Newcastle Corpora- 
tion Tramways in 1908-9 was 81,513/., as compared with 
94,4661. in 1907-8. The balance for final appropriation 
was 45,3611. in 1908-9, as compared with 55,907/. in 1907-8. 
The cars ran 4,289,997 miles in 1908-9, as compared with 
4,411,749 miles in 1907-8. Repairs and maintenance cost 
27,924/. last year, as compa: with 22,5701. Power ex- 
penses were 11,055/., against 12,345/. The total working 
expenses last year were 122,610/., as compared with 
116,852/. Of the balance for appropriation nothing was 
applied in reduction of local rates, the balance being prin- 
cipally absorbed by sinking fund allocations, reserves, 
renewals, &c. 





Tue [RON AND STEEL INstitutTE.—-The autumn meeting 
of the Iron and Steel Institute will be held in London on 
Monday, Tuesday, Wednesday, Thursday, and Friday, 
September 27 to 30, and October 1. The mornings of 
Tuesday and Wednesday will be devoted to the reading 
and discussion of papers in the hall of the Institution of 
Civil Engineers. ‘I'he afternoons of Tuesday and Wed- 
nesday will be devoted to visits to works and to places of 
interest in and around the Metropolis. The places visited 
will include the Royal Arsenal, Woolwich ; the works of 
Messrs. Siemens Brothers, Woolwich; the generating 
station of the London County Council at Greenwich ; the 
works of Messrs. Fraser and Chalmers, Limited, Erith ; 
the Lambeth Potteries of Messrs. Doulton and Co., 
Limited, and the Motor Carriage works of Messrs. Napier 
and Son, Limited, Acton. A visit will also be arranged 
to the Royal Small-Arms Factory at Enfield and to the 
National Physical Laboratory, Teddington. For Thursday 
afternoon the Lord Mayor (the Right. Hon. Sir George 
Truscott, Bart.) and the Lady Mayoress have invited the 
members and their. ladies to a reception at the Mansion 
House. There will also be visits to the Mint, to the 
Halls of several of the City Companies, and to other places 
of interest in the City. On Friday, October 1, it is hoped 
to arrange an excursion to Portsmouth, and, by permission 
of the Admiralty, to visit any men-of-war which may be 
there on that day. 





His Masesty’s BirtHpay Honours To EnGinEERS.—It 
can scarcely be said that engineering has had generous 
recognition in the bestowal of birthday honours on the 
occasion of the King’s birthday. There are no new peers, 
and among the five privy councillors is the name of Mr. 
James Stuart, M.P., Assoc. M. Inst. C.E., who founded the 
nae of University extension and the mechanical work- 
shops at Cambridge, and is Lord Rector of St. Andrew's 
University. Engineering is not represented in the list of 
twelve baronets, but amongst the new knights are Mr. T. 
A. Bramsdon, M.P., who has so enthusiastically cham- 
pioned the cause of the naval engineers; Mr. Walter 
Menzies, M.P., who is the head of Messrs. James Menzies 
and Co., Glasgow, well-known tube-makers ; Mr. Thomas 
Mason, chairman of the Clyde Trust and chief of Messrs. 
Morison and Mason, noted contractors in Glasgow ; 
Mr. Thomas Matthews, M. Inst. C.E., Chief Engineer of 
the Trinity House ; Mr. Francis Galton, the well-known 
scientist and explorer; Mr. Joseph Larmor, the brilliant 
mathematician and physicist ; and Professor Thorpe, the 
eminent chemist. Mr. H. F. Donaldson, M. Inst. C.E., 
Chief Superintendent of the Royal Ordnance Factories, 1s 
among the new ©.B.’s. In the Indian list, Mr. H. P. 
Burt, Assoc. M. Inst. C.E., the manager of the North 
Western Railway, is made C.I.E., and in the Colonial list 
the new C.M.G.’s include Mr. M. J. Butler, the Deputy 
Minister and Chief Engineer of Government Railways and 
Canals in Canada; Mr. A. B. Moncrieff, Engineer-in- 
Chief and Engineer of Harbours and Jetties im South 
Australia, and Major G. E. Smith, R.E., Director of 
Surveys, East Africa Protectorate. 
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ENGINEERS’ PROSPECTS IN INDIA. 
To THE EpiTor OF ENGINEERING. 

Str,—I have recently noticed advertisements in Enat- 
NEERING and other periodicals for engineers for India. 
The salary is not stated by the advertisers, but, instead, 
the applicant in each case is requested to state his terms, 
and 1 wish to convey a word of warning to anyone who 
may not be acquainted with the conditions of life out there. 

A salary of 300 Rs. (20/.) per month is for juniors, who 
do not go out to accept extensive responsibility, and 
every farthing of that amount is required for living ex- 
penses in any city in India, and it would be preferable to 
work at home on 2/. per week than be reduced to the 
necessity of living in a mixed community in Calcutta in 
order to save a few rupees off three hundred per month. 

The above is the lowest possible figure that any young 
fellow who has served an apprenticeship can go out upon, 
and the yearly increase of salary should be not less than 
50 Rs. per month throughout the term of service. A man 
of over twenty-four years of age should not go out on less 
than 400 Rs., and if to take charge in any department, on 
not less than 600 Rs. per month. 

It would be well for any applicant before signing an 
agreement for service in India to apply to, say, the Insti- 
tution of Civil Engineers, the Secretary of which would 
no doubt be pleased to recommend a solicitor to inspect 
and, if need be, to modify the terms of agreement. 

An outsider stands no greater chance of promotion in 
any firm in Calcutta than in London ; the changes on the 
staff are quicker, but unlike the conditions at home it is 
seldom beneficial, or even creditable, to change your firm. 
Prospects advertised by those whose interests it may be 
to get capable men on prospects are often found to be 
those of being ousted by nepotism, and of having most of 
the hard work and few of the loaves and fishes. 

The possibility of a bonus may be discovered to you, 
but it generally belongs to a nebular series ; in fact, the 
only prospect that is not written in the agreement is that 
of beg punted home as an invalid after a few years’ 
service, or of finding an opening in the vicinity of Lower 
Circular-road, without a concrete slab to keep you down. 

I may remark that in the department in which I was 
engaged in Calcutta’for three years, in that time out of 
a European staff of seven men, three had been invalided 
home and other two had died ; of the remaining two, one 
was born in India. This may be a somewhat exceptional 
record of European mortality, but such can be the rate 
amongst assistants whose salaries afford but a bare living 
and whose prospects are nil. 

It is a mistake to accept an agreement specifying 
second-class travel ; everybody in India travels first-class, 
and likewise to and from India, except with the P. and O. 
mail-boats, when second-class is good enough for most 
people. In the early days men worked out there in their 
shirt-sleeves, and lived pretty much anyhow, but the 
advent of the memsahib has changed all that, and now- 
a-days top-hats are not stoned, and people dine at eight. 

ENTROPY. 








GOVERNOR THEORY AND PRACTICE. 
To THE EpIToR OF ENGINEERING. 

Sir,—Scientific treatises do not establish the bottom 
elementary principle of governors. It should be ex- 
plained, to begin with, that the simple theoretically- 
perfect governor would be weights compelled to rise in a 
parabolic path, or constrained by springs whose zero 
corresponds with the centre of the spindle. 

The essential result (theoretically) would be that, 
if the engine is running at the desired number of revolu- 
tions, the weights, and consequently the throttle-valve, 
could be in any position as far as the equilibrium of the 
centrifugal force and the central force is concerned. And 
the throttle could always be in the position that would 
give the steam to do the work. 

Of course, it is well enough known that friction of 
moving parte cannot be eliminated and this theoretical 
governor would be unstable. 

Now in the case of a spring giving the central force, 
you can either make the (1) zero of the spring fall between 
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the weight and the spindle centre, or (2) the spindle 
centre be between the zero of the spring and the weight. 
if you adopt position (1), it would follow that if ad- 


To make my meaning clear when I speak of the posi- 
tion of the zero of the spring, suppose (which is only 
one form of balancing the centrifugal force by spring 
tension) you had a governor arranged t us :— 

A. Collar with lugs fixed to shaft. 

B, B. Governor weights. 

C. Collar sliding on shaft, but compelled to revolve 
with shaft. 

D. Projecting toes which cause collar to slide on shaft 
when weights go out under centrifugal force, the toes 
being all of a piece with the governor weights. 

E. Collar sliding on shaft, ‘but held from revolving by 
pins of crutch F, which embraces collar. 

G. Lever, pivoted in middle, making a medium by 
which spring acts in opposition to centrifugal force of 
weights, pushing through collars E and C against toes D. 

ow sup (1) spring set up so that the weights 
pressed but lightly or not at all on collar when the engine 
is at rest. That would be a case of the zero of the spring 
being between the centre of the omy os and the weights. 

Then suppose (2) the (im ible) hypothesis that the 
centre of gravity of the weights could be brought into the 
centre of the shaft, and suppose that, when the shaft 
is at rest and the centrifugal force nil, the spring 
were set up and the weights brought right into the centre 
of the shaft. I should call that the case of the zero of the 
spring being at the centre of the shaft. 

Finally, suppose (3) (a still more paradoxical hypothesis) 
the weights could one another and their tive 
centres of gravity be brought on to the opposite sides of 
the shaft centre to which they naturally are, and suppose 
the epring set up to bring them to such a position. I 
should then say the zero of the spring has the centre of 
the shaft between itself and the weights. Perhaps the 

t explanation of my meaning when I locate the zero is 
as follows :— 

Try to imagine each weight controlled by a spring exer- 
cising direct radial tension, one end of the spring sup 
fixed and the other end attached to the centre of gravity 
of the weight it controls. Then suppose the spring could 
collapse into no length when it ceases to exert any radial 
tension. When so collapsed it would have vanished into 
its own zero. 

Yours truly, 
R. H. Frovupe. 
Bernstein, Newton Abbot, South Devon, June 16, 1909. 








EXPERIMENTS ON SCREW-PROPELLERS. 
To THE EpiTor oF ENGINEERING. 

Sir,—The use by Professor Flamm of stereoscopic 
illustrations in his book on screw-propeller motions 
marks a distinct advance (not, alas, in England !) in the 
use of this wonderful aid to explicit and accurate repre- 
sentation, and though not the first stereoscopically-illus- 
trated work, I do not know of any other on a scientific 
or technical subject. 

As an enthusiast who, by lecturing and writing, advo- 
cates the advancement of stereoscopy, I am particularly 
interested in seeing that the extension of the movement 
is conducted upon correct lines. 

I therefore venture to point out that Professor Flamm’s 
illustrations are defective in two important details :— 

1. The distance between corresponding points in the 
two pictures (34 in.) is excessive, and causes considerable 
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eye-strain ; 3 in. should never be exceeded, and it is 
— to make the distance 2 in. or 2§ in. (see page 810, 
June 18). 


in each print—t.e., a portion which could be seen by one 
eye only. 

Take Fig. 3, for example (see sketch). The portions a 
and } are common to both eyes ; the portions c and d are 
viewed only by the left and right eye respectively, and are 
quite useless stereoscopically. It is, however, usual to 
have about y; in. more on the inner edge of each print, 
in order to give the ‘‘ window” effect, thus throwing the 
picture behind the mount; whereas if the excess is on the 
outer edges, the object illustrated appears to stand out in 
front of the mount. I enclose an example I use to illus- 
trate this point, also Fig. 3, properly mounted and 
correctly trimmed, with a separation of 2? in., which 
you will doubtless like to com with the original. 

The time when all books will be stereoscopically illus- 
trated is not yet, but every little helps, and there is no 
more suitable field than scientific literature. 





ditional work is put on the engine the number of revolu- 
tions to which it must settle will be less than when | 
running with the lighter load. : | 
[f you adopt position (2) of the zero of the spring, the | 
engine will settle to a higher number of revolutions when 
additional work is put on, although, of course, the engine | 
is again slowed when the work is more than the boiler- | 
pressure can deal with. ; 
But the question I want to ask is whether (1) or (2) is | 
the stable condition? All this should be clearly estab- | 
lished before the different systems of weight suspension 
and methods for intensifying the central force are ex- 
plained, also the mathematical investigation of the 


magnitude of the latter. Any treatises I have seen omit 
to do So, 





Engineering Department, General Post Office, E.C., 
June 26, 1909. 








‘“‘INERTIA AND MASS.” 

To THe EprTor oF ENGINEERING. 
Srr,—Being only a very ordinary engineer, I will leave 
our English professors, among whom are some of my 
oldest and dearest friends, to deal with the veteran 
7. Dwelshauvers-Dery, whose paper in your issue of 
June 11 will repay the careful attention of your readers, 
as it raises questions of more than ing importance ; 
but allow me, if you please, to make a few remarks on 


2. There is a considerable amount of redundant space | [ 


comparing the results of technical education in England 
and on the Continent. 

Foreign engineering students are, as a rule, more clear- 
headed (though not perhaps so ready to act on their own 
initiative as Tietishosen), on they are better taught, 
in the sense of being interested in what they learn ; their 
knowledge is, indeed, more ‘‘self-acquired” than that of 
our young compatriots, who are too parrot-like in their 
replies, yet not methodical enough, and, to speak only of 
some gma % my on young men, just a trifle too “‘sidey.” 
Cannot something be done to make instruction more in- 
teresting? A simple example or two of what I have in 
view will make my meaning clearer than would a long 
discussion on “Inertia and Mass.” For instance, the 
youth who informs me that the area of a circle is rr® 
looks with contempt on the old-fashioned millwright who 

uares the diameter and multiplies by 0.7854—a figure 
which it is always useful to keep in mind when the areas 
of circles and squares are compared ; but ask the modern 
student why 0.7854 should be one quarter of 7, and, from 
xr? = 2m r/4, he will prove that this is only true when 
r= 4. It is news to him that the circumference of a 
cirele, being the sum of the bases of the triangles of 
which it is made up, multiplied by half the altitude (viz., 
half the radius, and, therefore, one quarter of the dia- 
meter) gives the area of all the triangles—that is, of the 
circle. 

Inquire of any youth crammed with information how 
far a body will fall in 3 seconds, and he, remembering 
the formula, will reply g ¢/2; but an engineer, to whom 
acceleration means foot-seconds per second, thinks only 
of 32.2, which he multiplies by 3 and divides by 2 to 
get the mean speed, and then he multiplies by 3 again, 
which is g t/2 x tas before. The latter may look clumsy, 
but it has much to recommend it to a learner. 

To me it seems that Professor Dwelshauvers-Dery’s facts 
are built up as an engineer would build them, so that our 
interest in his work never flags; and although we feel 
grateful to those who assure us that, if everything moved 
at the velocity of light, things would be different, we 
have to deal with matters as they are. Foreign students 
certainly know more, and are generally better able to 
apply their knowledge than English boys, who too often 
lack all sense of proportion ; so some of our teachers must 
be at fault. 

Faithfully yours, 


Twyford, June 29, 1909. Wa. H. Masser 








STANDARDISATION OF STONEWARE Piprs.—The Council 
of the Royal Sanitary Institute have appointed Mr. Henry 
Adams, M. Inst. C. E., F.S.1., &c., to represent the 
Institute at the Conference which is being organised by 
the Engineering Standards Committee to consider the 
desirability of a standard being adopted for stoneware, 
fireclay, and other similar pipes. 





GeneraAL Trape Nortices.—The Dutch Government 
have recently entered into a contract with Messrs. Yarrow 
and Co., Limited, of Glasgow, for the construction of two 
destroyers of the most modern type.—Messrs. Crossley 
Brothers have received an order from Messrs. W. Bailey 
and Sons, contractors, Bushey Heath, Watford, for two 
‘‘N” type engines and pumps, for the Bushey Urbwn 
District Council’s sewage-pumping station. The pumps 
are 44 in. in diameter by 6 in. stroke, and are to deliver 
against a head of 180 te., and will be arranged so that 
either pump can be driven by either engine.—Messrs. 
Hurst, Nelson, and Co., Motherwell, Lanarkshire, have 
secured an order from the London County Council for 
200 electric car bodies, 200 pairs of car trucks, and 200 
electrical equipments for the cars. The price to be paid 
for the cars is considerably over 100,000/. 


PrrsonaL.—Mr. J. D. Siddeley, formerly general 
manager of the Wolseley Tool and Motor-Car Company, 
Limited (manufacturers of the ‘‘ Wolseley-Siddeley” car), 
has joined the Deasy Motor Car ere ee 
zimited, as joint managing director.—Mr. CO. E. Hall, 
mining engineer, has removed from 58, Foster’s Buildings, 
High-street, Sheffield, to Town Hall Chambers, 87, Far- 

te, Sheffield.—The M. A. N. (Maschinenfabrik Augs- 
sand wen von A.G.), known in land as ‘the Nurem- 
berg Company,” have, as a resultof a friendly arrangement, 
terminated their agency agreement with Mr. James 
Halcrow, 18, Coleman-street, London, E.C., and have 
opened an office at 219, Caxton House, Westminster, 
S.W.—The Council of the London Chamber of Commerce, 
at their meeting on June 10, elected Mr. Henry Adams, 
M. Inst. C.E., F.S.L., &c. (Henry Adams and Son, 
60, Queen Victoria-street, E.C.), a member of the Arbitra- 
tion Committee of the Chamber. Mr. Adams has been 
for some years a member of the Engineering Committee. 








Tue University or LiverPoot.—We have received a 
copy of the syllabus of the Faculty of Engineering, 
Liverpool University, for the session which starts on 
October 5, next. The main alterations that have been 
made are: the inclusion of Naval Architecture as a recog- 
nised course of study ; the course leading to the final ex- 
amination for the d of B. Eng. has been rearranged ; 
Strength of Materials and Theory of Machines is taken 
from the more professional sections and pla with 
Design and Drawing as compulsory subjects; Honours 
Schools for Mechanical, Electrical, and Civil Engineering 
and Naval Architecture have been established, in place of 
the more general course leading to the degree of B. Eng. 
Honours. This means that the first three years’ course 
leading to the final degree of B. Eng. is general in character, 
while in the fourth or Honours year the men are allowed to 
specialise. The Dean of the Faculty of Engineering will 





the relative merits of the men turned out by teachers at 
home and abroad, as I have had special opportunities of 





be pleased to see intending students any time up to 
July 30, 
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THE LECOCHE FRICTIONLESS TRANSMISSION GEAR 
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A NEw gearing of remarkable interest, the invention 
of Mr. Jules coche, which is illustrated in the 
accompanying figures, is being introduced by the 
Anglo-Foreign Inventions Syndicate, Limited, of 10, 
Camomile-street, E.C. The arrangements illustrated 
show, in both cases, a worm-gearing, but the principle 
is equally applicable to spur-gearing. 

In essence, the arrangement consists of two gear- 
wheels with spiral teeth which run out of contact, a 
mechanical clearance of »'5 in., or less, being left 
between the tops of the teeth on the two wheels. 
One of the wheels is provided with field magnets in 
such a way that a magnetic flux is generated between 
its teeth and the corresponding teeth on the other 
wheel, and the mechanical drive is obtained entirely by 
means of this flux, as the wheels run quite free from 
each other, the form of teeth being such that when the 
wheels are running together the tops of any two in 
magnetic mesh lie immediately one over the other, and 
follow each the same path; the driving tooth pro- 
pelling the driven by means of the magnetic flux 
joining them. When two teeth, one on either wheel, 
are each in their central position in reference to the 
axis joining the wheel centres, they will be completely 
in magnetic mesh, but as the wheels rotate they will 
et company, moving one over the other, though still 

eeping the same mechanical clearance between the 
parts still in mesh. As two teeth leave each other, 
others will be coming together, and the magnetic flux 
will transfer itself from the parting teeth to the 
meeting ones, so that a continuity of drive is kept up, 
the actual number of teeth meshing at a time = 
viously depending on the pitch. It will be understood 
that no slipping can take place, and that the ratio of 
speed transformation is equally fixed as with a 
mechanical gear ; the effect of overloading the driven 
shaft, above the power of the magnetic drive, simply 
being that the gear will drop out of step like an over- 
loaded single-phase motor. 

The many advantages of the arrangement will be 
obvious: as the wheels are not in contact, there is no 
friction, and consequently no wear, and no lubrication 
is required, while the amount of power which can be 
transmitted is apparently unlimited, unless it be by 
questions of over-all dimensions ; further, the speed at 
which the wheels can be run would appear to be deter- 
mined only by considerations of peripheral velocity. 
Needless to say, these last two features in particular 
should open up a very large field for the use of the 
device, and should lead to the solution of some pro- 
blems, in connection with power transmission, which 
are incapable of being satisfactorily solved by ordinary 
gearing. The efficiency of the arrangement is remark- 
ably high, as the frictional loss in the gear is, of 
course, nil, and against this there has to be set only 
the power consumed in the field coils, which is under- 
stood to be in the order of 3 per cent. of the power 
transmitted, giving a gearing chduney of 97 per cent. 

The arrangement should be very simple to manu- 
facture, as the wheels, which are laminated to reduce 
magnetic loss and heating, are built up of a number of 
similar stampings, which, after being threaded on an 
arbor, are turned into their correct relative positions 
to each other and clam by means of a jig; end 
pletes are then put on, and the whole arrangement 
drilled through and riveted up. In cases where it is 
necessary, the outside is afterwards ground to the 
shape of the wheel to be red with. The field coils 
are of a simple nature, and would be wound on formers 
ready for placing in position over the wheel spindle. 

Fig. 1 illustrates a gear which we had an oppor- 


tunity of seeing in operation at the works of the 
Albany Engineering Company, of Ossory-road, 8.E., 
At the time of our visit the gear was, temporarily and 





for purposes of demonstration only, connected up to 
the motor and displacement pump, shown, by means of 
belting, and was transmitting about 14 horse-power at 
900 revolutions ; it is designed, however, for 3 horse- 
power at 1800 revolutions. The smaller speed at the 
time of our visit was simply due to no suitable pulley 
being, at the moment, at hand to give the correct 
speed. The field coils are carried in the framing on 
each side of the worm wheel, and are completely 
shielded from external injury; the two magnetic 
circuits pass through these coils by way of the worm- 
wheel spindle, through the gear-wheels and teeth, and 
back through the framing. The watts expended in the 
field coils are about 40, which would give a loss in the 
gear proper, when transmitting 3 horse-power, of only 
1.79 per cent. The spindles both run on ball-bearings, 
and it is stated that the over-all efficiency of the 
arrangement is well over 90 per cent. 

The gear shown in section in Fig. 2 is for use in 
connection with a centrifugal dryer, and is designed 
to transmit 20 horse-power at starting, dropping to 
6 horse-power when steady running conditions are 
reached, the speed ratio being from 1000 to 900. 








BrazILiAN Destroyers. — Messrs. Yarrow and Co., 
Limited, inform us that the Parahyba, the sixth of the 
ten torpedo-boat destroyers ordered by the Brazilian 
Government, has passed her official full-speed trial on the 
Skelmorlie mile, the speed obtained being 27.29 knots. 
The trial was under the supervision of Captain Bartho- 
lomeo Francisco de Souza, Captain Rosauro de Almeida, 
who represented the Brazilian Naval Commission, and 
Captain Affonso de Fonseca Rodrigues, who will com- 
mand the vessel. The Brazilian authorities were highly 
satisfied with the result. 





‘* DESIGN AND EQuIPMENT OF Factory BUILDINGS.”— 
This forms the title of a paper read on March 25 last, 
before the Birmingham Association of Mechanical En- 
gineers, by Mr. F. W. Suffield, consulting engineer of 
that city, and which is now published in pamphlet form. 
In this paper the author, besides reviewing the construc- 
tions ie the various portions of factory buildings in 
regard to material and design, deals in detail with the 
problems of ventilation and lighting, with the sanitary 
conditions, and with those which make for the convenient 
handling of the work in progress. 





CONVERSAZIONE OF THE Royat Society or ARTS.— 
Success rewarded the Council of the Society of Arts in 
their organisation of the gathering at the Natural History 
Museum, South Kensington, on Tuesday, the 29th ult., 
when Sir William White, the chairman, received many 
hundreds of members and their friends. Several of the 
galleries of the museum, with their varied exhibits, were 
open, and music had been liberally provided. All arrange- 
ments were delightfully carried out, regardless of the 
weather, which was not always kind when the 
was held in former years in the open air at the 
Gardens. 





BoarpD oF TRADE MARINE DEPARTMENT: EXAMINATION 
or Enouyrers.—On and after January, 1, 1910, the last 
clause of pa ph 23 (a) of the Regulations relating to 
the Examination of Engineers in the Mercantile Marine 
will be cancelled, and the following clauses substituted 
therefor :—‘‘ If the candidate has served as an apprentice 
engineer or as journeyman, under the conditions above 
prescribed, for less than four years, he will be required to 
make up the deficiency or to complete this period of four 
years by service as engineer at sea on regular watch on 
the main engines or Sella 1) of a foreign-going steamer 
of not less than 66 nominal horse-power, or (2) of a home 
trade steamer of not less than nominal horse-power, 
such service to be counted as equivalent in the case of (1) 
to two-thirds, and in the case of (2) to four-ninths, of service 
as apprentice engineer or as journeyman.” 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 23. 

AL kinds of pig iron have advanced 25 cents per 
ton during the past week, and a large volume of busi- 
ness has been done, particularly in basic andjBessemer, 
although not for delivery later than 90 days. The 
reason for this is that pig-iron makers expect that 
rices will advance during the summer. A number of 
urnaces have been blown in and more are booked to go 
in a short time. From present indications something 
like 90 per cent. of the furnace capacity will be in 
operation before the close of the summer. Several 
concerns have every furnace in blast, and the great 
Gay plant is about putting into blast those now idle. 
Large sales of Bessemer pig have been made on a basis 
of 14.25 dols. Large sales of malleable iron, the largest 
single sale being 4000 tons, are being made, and there 
is an active inquiry for that line of material. Forge 
iron, at last, has begun to move in large blocks, and 
forge-iron makers are taking advantage of the im- 
proved condition to fill their books with deliveries 
which will cover three months’ production. Open- 
hearth billets are hard to get for immediate delivery, 
as all producers are sold up, and prices for later deli- 
very Rawp been advanced 50 cents per ton. Open- 
hearth sheet-bars have also moved up under a corres- 
ponding demand, and the probabilities are that pro- 
ductive capacity for the summer will be strained to its 
utmost. The American Sheet and Tin-Plate Company 
are arranging with the Carnegie Steel Company to 
supply 100,000 tons of sheet bars a month. Rails are 
selling slowly owing to the hesitancy of certain com- 

nies to purchase largely at this season of the year. 
hree or four systems have bought largely, among them 
the Harriman system, and the Gould system is again in 
the market this week for considerable tonnage. One 
reason that is given for this hesitancy is that there is 
an expectation that the tariff duties will be reduced 
one-half—namely, ‘to 3.92 dols. per ton. If this is 
the case, the price of steel rails, it is thought, will 
slightly decline. It is said the reduction may be 
to 26 dols. or even to 24 dols. Light rails are 
selling very well and prices have been advanced. Mining 
companies are liberal buyers, as they are engaged in a 
general system of improvement involving the cheaper 
transportation of coal from the mouth of the mine to 
the railway. Several new mining properties are being 
developed on a large scale, and this means the pur- 
chase of a good many light rails for delivery during the 
summer and early autumn. While rail-mills are not 
selling many rails at present, there is a feeling of con- 
fidence in all sections that the rail-mills will have an 
abundance of work during the latter three or four 
months of the year. There are probabilities of a strike 
in the sheet and tinplate works against a proposed 
reduction in wages. A conference will shortly be held 
to adjust these differences if possible. 








Tue INSTANTER DecrMAL TABLES.—A small pamphlet 
under this title, compiled by Mr. O. G. Winzar, F 8. M.C., 
is published at the price of 1s. 6d. by Messrs. Simpkin, 
Marshall, Hamilton, Kent, and Co., Limited, Stationers 
Hall-court, E.C. It gives the decimal equivalents of 
money values, weights, measures, time, &c., and consti- 
tutes a handy ready-reckoner. 





Tue ‘“ Express” Waces-Recxoner.—Mr. J. Gall 
Inglis has compiled this reckoner, which is published at. 
the price of 1s. by Messrs. Gall and Inglis, Edinburgh and 
London. It gives figures for wages of from 1d. to 1s. 14d. 
per hour from } hour to 120 hours; a large number of 
weekly wages calculations, also wages per year and their 
equivalents per quarter, month, week, and day. 
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TILSTON’S LUBRICATOR FOR AXLE-BOXES. 
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THE subject of lubrication has during late years 
received far more attention than it was thought neces- 
sary at one time to devote to it. Not very many years 
ago, if the lubricant was regularly applied to a bearin 
or other moving part liable to friction, it was cor: mews. 
that all that could reasonably be expected had been 
done. If the lubricant got in between the rubbing 
parts, probably all went well. If, however, the pres- 
sure between the parts was so great that the lubricant 
had a difficulty in penetrating, trouble followed with 
tolerable certainty. 

Successful lubrication lies in getting a film of oil 

between the working surfaces, particularly when the 
pressure between the surfaces is great. The usual 
method of applying the oil has been to introduce it at 
pou of no pressure, and trust to its finding its way 
vetween the surfaces as best it could ; but the limits 
of such a system are soon reached, and it has been 
found that the most satisfactory way is to introduce 
the lubricant at the point of maximum pressure, and 
various ways of doing this have been devised, one of 
them being what is known as Tilston’s forced lubri- 
cation system. It is carried out by means of a pump, 
which is only 3 in. in diameter, with a stroke of about 
is in., which forces the oil in between the shaft 
and the bearing at the point of greatest pressure, one 
pump to each bearing being considered to give the best 
results. The pressure of oil in the pump rises to meet 
the pressure on the bearing, whatever that may be, 
and the oil is forced in a film between the two surfaces 
exposed to pressure. The pump works in a closed 
circuit of oil, which is used over and over again. 

In Figs. 1 and 2, above, will be seen an illus- 
tration of a railway axle-box to which this system 
of lubrication has been applied. Fig. 1 shows the 
axle-hox in longitudinal section, and Fig. 2 in ver- 
tical section. Although in the bearing of a shaft the 
pressure is usually taken by the bottom brass, in the 
axle-box, it is, of course, taken by the top. The 
principle in both cases is, however, the same. The 
pump is surrounded by a reservoir of oil, which has 
the eflect of flooding the inlet openings in the pump 
body, and a suction-valve can therefore be dispensed 
with, the pump-plunger being, in effect, its own valve. 
The action is as follows :—When the pump-plunger 
rises to the top of its stroke, the inlet openings shown 
in Fig. 2 are fully open, and the oil from the reservoir 
can readily flow into the plunger chamber. When the 
return stroke is made by means of the cam or eccentric 
at the outer end of the journal, the plunger gradually 
passes the inlet openings, and finally cuts off the connec- 
tion between the pump and the reservoir. Theremainder 
of the stroke forces the oil in the pump-chamber past 
the non-return valve, into the copper pipe shown, 
through which it is delivered to the bearing on the 
surface exposed to the maximum pressure. The copper 
pipe leading from the pump is purposely made long, 
with bends, in order that any movement between the 
top bearing and the pump may take place in the bends 
without stressing the joints. The pump is preferably 
designed as a separate piece from the axle-box, for 
purposes of manufacture and inspection, as well as 
‘or its more convenient application to the box. This 
ippliance is constructed - Messrs. Vickers Sons and 
Maxim, Limited, at Erith. 








_ Tue Cormntu Canat.—The Corinth Canal was, in the 
first instance, a dismal financial failure. The concern 
has, however, been reorganised, and last year a profit was 
realised. A dividend of 2s. per share is proposed. 











BOILER HAND-LAMPS. 


WE illustrate below a new form of electric hand- 
lamp for use when examinations of boilers are made, 
and for other purposes. It has been designed and 
constructed by Messrs. Veritys, Limited, Hardman- 
street, Deansgate, Manchester, in order to comply with 
the Board of Trade regulations. The lamp is shown in 
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perspective in Fig. 1, which is reproduced from a 
photograph, and in section in Fig. 2. In these illus- 
trations the construction is so clearly shown that the 
features of the lamp can be easily understood. A 
flexible wire is attached to the lamp when in use. 








Recorp Voyacr sy Moror-Yacut.—The great possi- 
bilities that lie before the motor-yacht are being demon- 
strated in striking fashion by. a voyage now being made. 
The Swiftsure, a motor-yacht built by the Wolseley Tool 
and Motor-Car Company to the order of Prince Shere- 
metieff, is proceeding under her own power from Cowes 
to St. Petersburg, a distance of no less than 1600 miles. 
This is undoubtedly the most remarkable voyage yet 
attempted by a boat of this class, but the Swiftsure has 
already given proof of her seagoing abilities. Leaving 

Jowes early in the morning, she crossed the North Sea in 
a fresh north-easterly wind, with moderate to rough sea, 
and made Ymuiden, Holland, a distance of 330 knots, in 
twenty-nine hours’ running time. The record speed at- 
tained by the Duke of Westminster’s Ursula, 34.5 knots, 
enabled the Wolseley Tool and Motor-Car Company to 
claim they had built the fastest boat in the world, and 
they will now be able to add to their list of achievements 
the longest motor-boat voyage. The boat, which is 70 ft. 
in length, is fitted with a 160 horse-power Wolseley twin- 
screw installation, with a maximum .¥ of 16 knots. 
At a cruising speed of 12 knots she has a permanent 
fuel capacity for 450 sea miles, and has in addition con- 
siderable extra room for the storage of petrol. She has 
three cabins, a galley, lavatory, engine-room, and fore- 
castle, and is fitted throughout with electrie light. 





PROPELLER-TESTING APPARATUS. 


On page 18 we illustrate a very complete arrange- 
ment for the testing of small pro hers recently 
constructed by Mr. George Westinghouse, at Pitts- 
burg, who has obtained therewith some highly in- 
teresting results, of which we hope to be able to 
give particulars later on. As our illustrations show, 
the propeller turns in a circular tank constructed 
of ferro-concrete, its shaft ing through a long 
sleeve built into the wall of the tank, as indicated, 
and projecting so far into the tank that the propeller 
receives the current of water flowing to it in nearly 
the same condition as if it were actually driving a 
vessel. The propeller shaft is supported in a bearing 
close to the propeller, and also on another corre- 
sponding to the usual stern bush at the outer end of 
the sleeve, where a stuffing-box is provided to 
prevent leakage. The! whole arrangement closely 
simulates, in short, actual working conditions. The 
velocity of the water feeding the propeller is mea- 
sured by fitting the tank with a set of; dles mounted 
on a vertical shaft and carried round with the water. 
This velocity depends partly on the propeller and 
partly on the skin friction of the tank, and by suit- 
ably proportioning the propeller to the tank the 
actual conditions in which a proposed propeller is to 
be used can be closely imitated. Further, by varying 
the position of the propeller in the tank, the ‘“‘ feed 
flowing to it may be caused to reach it either from a 
direction truly parallel to the axis of the propeller, 
or at a greater or smaller angle, so that the actual 
flow of the water round the stern of a vessel on its 
way to the screw can be simulated. 

Though not shown in our engraving, it should be 
stated that ball-bearings are used throughout, so that 
the torque actually applied to the propeller is for all 
practical pu s the same as that exerted by the 
motor driving it, the loss in journal friction being 
quite negligible. 

In the arrangement illustrated the propeller is 
driven by a turbine having two casings—an inner and 
an outer one. The inner casing is carried by an over- 
hung journal, as best seen in Fig. 2. This journal is 
hollow, and the steam supply is admitted through it, 
leakage being prevented by labyrinth packings of the 
usual type. ‘The nozzles (Fig. 3) are formed in the over- 
hung casing, and the reaction of the steam from them 

roduces a torque, tending to rotate the casing in 
its bearings, and this torque is exactly equal to the 
opposite torque exerted on the turbine-wheel. It is 
measured by connecting the overhung casing to a 
weigh-bridge at the side, as indicated in Figs. 1 and 3. 
The outer casing is fixed, and simply collects the steam 
and delivers it to the exhaust-pipe. 

The thrust on the propeller is measured by means of 
an hydraulic coupling, best seen in Figs. 1 and 3. 
This consists of a couple of discs keyed to the shaft, 
and having between them a collar fixed to the casing, a 
second fixed collar being provided behind the second disc. 
Two oil-pipes supply oil under pressure to the interspace 
between the fixed collars and the discs on the shafting, 
keeping the two from coming into contact with eac 
other, but transmitting the end thrust from the 
ey ge to the fixed casing. An overflow conveys 
away the spent oil, fresh supplies being simultaneously 
forced in by a suitable pump. The thrust transmitted 
to the casing is transferred to the platform of a weigh- 
ing-machine by the bell-crank lever shown. 

To permit of the free, though limited, axial move- 
ment of the propeller-shaft, which is necessary if the 
thrust is to be accurately recorded, the shaft is con- 
nected to the turbine-shaft by a flexible coupling, the 
construction of which is best seen in Figs. 2and 4. This 
transmits the torque, but is quite incapable of taking 
any longitudinal thrust. he worm-drive shown 
beyond this actuates a counter registering the revolu- 
tions of the propeller. 

Referring back to Fig. 1, a series of pipes are shown 
leading away from the propeller-shaft sleeve through 
the casing of the tank. These serve to measure the 
water pressure on the propeller-blade, or boss, at any 
point desired by connecting them up to holes appro- 
priately drilled for the purpose. Some very interest- 
ing results have already been obtained, as to the distri- 
bution of the water pressure over the blades and boss. 
Thus it has been found that along the whole of the middle 
line of the driving face of the propeller-blade a negative 
|pressure is indicated. In other experiments an ex- 
ploring tube, filling the function of a Pitot gauge, was 
fixed at different points in the wake of the propeller, 
but quite close up to the latter, This gauge showed that 
| near the tips the discharge from the propeller was as 
it is ordinarily assumed to be, but with certain models 
experimented with, a negative flow was indicated 
jin the neighbourhood of the boss. In this region 
| the blades were apparently acting much as if they 
| were portions of the impeller of a centrifugal pump, 
drawing in water near the axis, and discharging 
it further out. Again, with a propeller 12 in. in dia- 
meter, having wide-ended blades, the efficiency was 
| diminished by 50 per cent. on reducing the diameter to 
|10 in., thus affording further evidence that the inner 
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portion of the propeller was doing little or no useful 
work. In some other experiments a better efficiency 
at high speeds was attained with a model of finer pitch, 
but greater area, than the standard type generally 
adopted for turbine vessels. We hope, through the 
courtesy of Mr. Westinghouse, to whom we are in- 
debted for the data embodied above, to publish later 
fuller particulars of these very interesting and valu- 
able investigations. 

The tank in which these experiments were made 
was 24 ft. in diameter. The speed of the propeller 
tips reached 12,000 ft. per minute, and in some of the 
trials as much as 400 horse-power were absorbed. A 
tank 50 ft. in diameter would suffice for the testing of 
propellers up to 4 ft. or 5 ft. diameter. 








Tue University or Liverroo..—From the syllabus 
of. the faculty of engineering at the University of Liver- 
pool, just published, we note that in the honours school 
there will be a special course on Refrigerating Machi- 
nery, under the direction of Professor Watkinson. The 
course will include laboratory work as well as lectures. 





Tue MERCHANT VENTURERS’ TECHNICAL COLLEGE, 
BristoL.—We have received the prospectus for the day- 
classes at the above school for the forthcoming academical 
year. The courses offered cover many. branches of tech- 
nology, those relating to civil and mechanical engineerin 
being under the direction of Professor John Munro, M.I. 
Mech. E., whilst Professor David Robertson, A.M.1.E.E., 
is head of the Department of Electrical Engineering and 
Applied Physics. New buildings, forming part of the 
school, were opened Lord Reay on June 24, and in these 
will be housed the Faculty of Engineering of the new 


University of Birmingham. 





Tue INSTITUTION OF ELEcTRICAL ENGINEERS’ CONVER- 
SAZIONE.—The annual conversazione of the Institution of 
Electrical Engineers was held at the Natural ego 
Museum, South Kensington, on the evening of the 30t 
ult. The guests were received by the president, Mr. 
W. M. Mordey and Mrs, E. O. Henrici, in the Central 
Hall, which was decorated for the occasion with plants 
and shrubs. Music was provided by the string band of 
the Royal Engineers; in addition, a vocal concert was 
given during the evening in the Shell Gallery by the 
Alexandra ies’ Quartette. There was a very large 
attendance of members and friends. 





British Motor-Boat at Kirt Recatra.—At the 
motor-boat races, held at Kiel, under the patronage of 
the German Emperor, the Duke of Westminster’s racing- 
boat Ursula carried off first prize in the principal event. 
This boat was specially built by the Wolseley Tool and 
Motor-Car Company, Limited, and won the International 
race at Monaco under the name of Wolseley-Siddeley LI., 
running at the record speed of 34.5 knots. It is British- 
built, and it is satisfactory that it has repeated in German 
waters the success attained ia the Mediterranean. The 
Kaiser showed great interest in the boat, and his sons 
went out in her on two separate occasions. 





Messrs. CamMMELL Lairp anp Co., Limrrep.—This 
company is to meet on July 12 to formally sanction the 
transfer to a new company of the businesses of the 
Workington Iron Company, Limited; the Harrington 
Iron and Coal Company, Limited, and the Moss Bay 
Hematite Iron and Steel Company, Limited, and the 
Cumberland properties of Messrs. Cammell Laird and 
Co., Limited. The new company will have a nominal 
share capital of 2,000,000/., divided into 800,000 six per 
cent. cumulative preference shares of 1/. each, and 
1,200,000 ordinary shares of 1/. each. Approximately 
750,000 preference shares and 1,091,000 ordinary shares 
will be allotted as fully paid to the different vendor 
companies, or their nominees, in satisfaction of purchase- 
money, in proportions as to ordinary and_ preference 
shares already agreed upon. Messrs. Cammell Laird and 
Co., Limited, get 631,000/. 





ProsecteEp Ratway Construction in Norway.—In 
July, 1908, the Storthing adopted a scheme for railway 
construction during the next twelve years. The total 
length of line to be laid during this period is nearly 600 
kilometres, and the cost is estimated at about 3,210,0000. 
All the new lines will be built as purely State railways, 
with the customary contribution, amounting to some 
15 per cent., from the Communes. About 275,000/, will 
be spent every year for the next twelve years on the con- 
struction of the lines, this sum being the annual amount 
which is set aside to pay off the National Debt, the amor- 
tisation of which is to remain in abeyance during this 
period. The question of the employment of electric 
motive power on the Norwegian railways is one which 
may be expected to be en inte seriously in the near 
future, né enormous amount of water-power that is 
available in most parts of the country would appear to 
make the electrification of the railways a comparatively 
cheap and easy matter; and although no definite state- 
ments have been SS regarding proposed works of 
this description, His Majesty's Legation at Christiania 
understand that detailed calculations have been made for 
some cf the lines, and foreign firms have submitted 
tenders ; the Government have secured waterfalls in 
various districts with a view to harnessing them for the 
purpose of ene: electric power for the working of 
railways. A map, showing the new railways as projected 
in July, 1908, may, on application, be seen by British 


contractors interested, at the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall-street, 
London, F.C, 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
ig-iron market was firm, and Cleveland warrants changed 
cna at 48s. 34d. cash, 48s. 5d. fourteen days, 48s. 6d. one 
month, and at 48s. 11d. and 48s. 114d. three months. The 
turnover amounted to 3000 tons, and closing sellers quoted 
4d. cash, 48s. 64d. one month, and 49s. three months. 
In the afternoon a strong tone prevailed, and prices all 
round were better. The business consisted of 3500 tons 
of Cleveland warrants at 48s. 5d. cash, 48s. 8d. and 
48s. 84d. one month, and 49s. 1d. and 49s. 14d. three 
months, and sellers’ closing quotations were 48s. 6d. 
cash, 48s. 9d. one month, and 49s. 2}d. three months. 
On Friday morning the tone was easier, and busi- 
ness was very quiet. The dealing consisted of one lot 
of Cleveland warrants at 49s. 14d. three months, with 
sellers over at that figure, and for the other positions at 
48s. 54d. cash and 48s. 8d. one month. In the afternoon 
the market was again a shade easier, when 3500 tons of 
Cleveland warrants were put through at 48s. 44d. cash and 
49s. 1d. three months. At the close of the session there 
were sellers at 48s. 5d. cash, 48s. 8d. one month, and 
49s, 1d. three months, On Monday morning a quiet tone 
prevailed and the market was easier. The turnover was 
only some 1500 tons of Cleveland warrants at 48s. 4d. cash 
and 48s, 7d. one month, and closing sellers quoted 48s. 43d. 
cash, 48s. 74d. one month, and 49s. three months. In the 
afternoon there was again very little doing and prices 
were easier. The business only amounted to two lots of 
Cleveland warrants at 48s. 114d. three months, with 
closing sellers at 49s. For the other positions the quota- 
tions were down ld., sellers quoting 48s. 34d. cash and 
48s. 64d. one month, with buyers at 48s. 2d. cash, 48s. 54d. 
one month, and 48s. 11d. three months. On Tuesday 
morning the market was again very idle, and the total 
dealing consisted of one lot of Cleveland warrants at 
48s. 54d. one month. At the close of the session sellers’ 
quotations were 48s. 3d. cash, 48s. 6d. one month, and 
48s. 114d. three months, and buyers were at 1d. less in each 
instance. In the afternoon the market was inclined to 
get firmer, and about 2000 tons of Cleveland warrants 
were done at 48s. 3d. cash. Closing prices were named at 
483. 34d. cash, 48s. 6d. one month, and 49s. three months 
sellers. When the market opened to-day (Wednesday) 
the tone was easier, and Cleveland warrants were 
dealt in at from 48s. 1d. to 48s. 24d. cash, at 48s. 4d. 
one month, and from 48s. 10d. to 483. 104d. three 
months. The close was a shade stronger, and sellers 
uoted 48s. 3d. cash, 48s. 6d. one month, and 48s. 114d. 
three months. At the afternoon session the market 
was firmer, but quiet, and the turnover was limited 
to 1000 tons of Cleveland warrants at 48s. 3d. cash. For 
cash and one month sellers’ closing quotations were 4d. 
up at 48s. ¢ tt and 48s. 64d. respectively, but unchanged 
at 48s. 114d. three months. The following are the 
market quotations for makers’ No. 1 iron :—Clyde, 60s. ; 
Calder and Gartsherrie, 60s. 6d.; Summerlee, 61s.; Lang- 
loan, 68s.; and Coltness, 87s. 6d. (all shi at Glasgow); 
Glengarnock (at Ardrossan), 62s. 6d.; Shotts (at Leith), 

60s. 6d., and Carron (at Grangemouth), 63s. 


Sulphate of Ammonia.—The sulphate of ammonia 
market is steady, but quiet, this week, and the inquiry is 
limited. The current quotation is from 11/. 6s. 3d. to 
11/. 7s. 6d. per ton for prompt business, Glasgow or Leith, 
The total amount shipped last week from Leith Harbour 
was 1231 tons. 


Scotch Stecl Trade.—Makers’ reports this week show 
that there is rather more business passing in the Scotch 
steel trade. The slight improvement mentioned a week 
ago has been well maintained, and if only the threatened 
trouble in the coal trade is satisfactorily surmounted, then 
we may look forward to a healthier tone in the steel 
industry at no far distant date. One or two good orders 
for plates for prompt shipment have been booked this 
week, and English buyers have also placed some early- 
delivery orders for plates. Light material is exhibiting a 
better tone, and structural sections are still in good 
request. Steel joists are the subject of a fair demand, 
and the export figure is round 4/. 15s, per ton net. 


Malleable-Tron Trade.—Mixed reports are to hand as 
regards business in the malleable iron trade in the West 
of Scotland, some makers having received several good 
orders during the past week, while others are as scarce 
of specifications as ever. Most of the work which has 
been placed is for early delivery, and although no distance 
ahead can be seen, these orders are extremely acceptable. 
Nochange has been made in prices. 


Scotch Piy Iron.—The state of the Scotch pig-iron 
trade is practically unchanged, and makers are B+ tort 
fairly large quantities abroad. Buyers in the south are 
also good customers just now, but the local demand is 
ps | to ‘enthuse ” over. Hematite is still only in quiet 
demand. 


Scotch Shipbuilding.—The Scotch shipbuilding returns 


for the past month include 38 vessels launched, with a total 
of 21,989 tons. Although this is the smallest total for any 





one of the past six months, the amount helps the total for 
that period to be a good bit up from last year, Of the 
June total the Clyde launched 33 vessels, of 19,150 tons, | 
the Forth one vessel, of 1532 tons, and the Dee four | 
vessels, of 1307 tons. The totals for the first half of the 
year are as follow :— 


Tons. | 








Vessels. 
The Clyde oF Pe — 159,089 
The Forth : a ~ ra 8 6,912 | 
The Tay rs ue f se 8 6,270 | 
The Dee = e 21 3,495 
Total .. 145 175,766 | 





In referring to the fact that this year’s output to date is | 


slightly better than for the corresponding period of 1908, 
we are hopeful that the increase may continue, and that 
a steady a ement may take place in this trade, which 
is one of the backbones of industry in Scotland. The 
Clyde return for the six months is nearly 19,000 tons 
better than for the same time last year, but is, all 
the same, less than half the amount of tonnage launched 
three years ago, when the record of 336,258 tons was made 
for the first six months of the year.—During the past 
month several new orders have mn reported, but the 
total is estimated at no more than 20,000 tons. Messrs. 
Murdoch and Murray, Port Glasgow, have received a 
contract from Messrs. Paton and Hendry, Glasgow, to 
build a moderate-sized twin-screw passenger and cargo- 
steamer for Australian owners. The engines and boilers 
will be supplied by Messrs. David Rowan and Co., Glas- 
gow. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The British Association and Shefficld.—The British 
Association is coming to Sheffield for its 1910 session, and 
a committee has been appointed, with the Lord Mayor as 
treasurer, to make arrangements for welcoming the 
scientists. They will be shown all the recent engineering 
wonders, and, generally, will find a remarkable contrast 
in the practical application of science to what they found 
at their meeting in Sheffield in 1879, when they gathered 
around and marvelled at a circular saw being driven by 

electricity transmitted from a neighbouring factory. 


Messrs. John Brown and Co.—In moving the adoption 
of the report and balance-sheet of Messrs. John Brown 
and Co., Limited, Sir Charles McLaren, M.P., said that 
twelve months ago he expressed rather pessimistic views 
as to trade prospects, and those views had been justitied. 
There was still very little evidence of any distinct im- 
provement. They had not turned out so much armour- 
plate as in previous years, but in this department he con- 
sidered the outlook distinctly hopeful. With the advent 
of the Dreadnought, and Germany’s tremendous ship- 
building programme, it had become perfectly clear—and 
it woul . admitted by people of all shades of opinion— 
that we must make a very large increase in our armoured 
ships in this country to maintain our national position. 
They had spared no pains to impress upon the Govern- 
ment the capabilities of the Coventry Ordnance Works, 
and they had secured important orders; but they were 
not satisfied, and they were hoping for a battleship when 
the next Government programme came out. 


Graduate Engineers in Shefficdd.—The annual summer 
meeting of the Graduates’ Association of Mechanical 
Engineers has been held in Sheffield, when members 
were present from London, Manchester, Liverpool, Bir- 
mingham, Coventry, Bolton, Harwich, Alfreton, Rother- 
ham, and Gainsborough. Visits were paid to various 
works and collieries. Professor Ripper presided over the 
general meeting, at which three papers were read—viz., 
‘* The Correlation of Micro-Structure with the Elasticity of 
Materials of Construction,” by Professor Arnold ; ‘‘ Draw- 
ing-Office System,” by Mr. John Heath; and ‘ Some 
Notes on the Causes and Treatment of Leaking in Locc- 
motive Fire-Boxes,” by Mr. Frederick Hollingsworth, of 
Cape Town. 


South Yorkshire Coal Trade.—Business 1s unsettled, and 
would be in a poor condition but for the activity in the 
steam-coal market. Although, owing to the bad weather, 
a better tonnage has m sent out, house coal has only 
slightly improved. Trade in house coal generally is not 
good, and values do not rise above 11s. per ton at the pit. 

md grades have gone off a little better, buyers having 
the best of the bargain. Good slacks are making about 
5s. a ton, but coke is r. Stocks are accumulating, and 
it is only steam coal that is keeping the pits going. Nine 
shillings a ton is easily got for the best class, despite the 
competition of the cheaper qualities from Notts and 
Derbyshire, although undoubtedly the coal from those 
fields does have an effect on values. Altogether the South 
Yorkshire hard coal trade is doing pretty well. 


Tron and Stecl.—The most satisfactory features to report 
in Sheffield trade this week are the brightening up of the 
business with the United States in high-speed steel, and 
the fairly busy time being enjoyed by the machine- knife 
and file-makers. But the heavy trades are still very 
depressed. Apart from forgings required for the machi- 
nery of the two new Dreadnoughts building in private 
yards, there is little doing in shipbuilding. So far 
as the armament houses are concerned, there seems 


to be no immediate prospect of « busier time, unless 
the Admiralty suddenly places orders in connection 
with a supplementary naval programme. One or two 
big firms are fairly busy, “a there appears to be a 
plenitude of small orders, which before this period cf 


depression would have been ‘‘unconsidered trifles.” One 
Tinsley firm is reported to have a large number of orders 
in reserve, and when they have passed the foundry stage 
the various departments of the works will be busy. There 
is a consensus of opinion that the new high-speed steel is 
selling quite as well as could be expected. At present it 
can have but a limited market. There are not many 
machines that are capable of standing the racket at which 
they would be required to run to get all the value out of 
the new steel, although they may be good enough for pre- 
sent purposes. While Sheffield is increasing its supply 
of tool-steel to America, the file and horse-rasp manu- 
facturers are retaking from the States, because of better 
equipment, the trade in those articles that the Americans 
had captured. A few more inquiries are to hand for rail- 
way material for export, but the amount is almost a negli- 
gible quantity. The home companies, probably asa result 
of the amalgamation going on, are rigidly restricting their 
expenditure in rolling stock, and Sheffield firms who have 
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extensive plant for buffers, springs, axles, and tyres, are 
feeling the slacknessveryacutely. On the other hand, there 
is better trade being done in tramway material. Scythe- 
makers anticipate orders because of the recent heavy 
rains. Makers of cutlery give varying reports of the 
state of their trade, but it would appear that the export 
trade, especially with South Africa, still improves a little, 
while home demands are somewhat more satisfactory. 
Sheffield razors are being hit very hard by the safety 
varieties from America, and even in Sheffield a safety- 
razor in a tin case with a usable blade is selling at 64d. 
The iron trade continues very dead, Derbyshire brands 
taking what market there is because of lower rates than 
Lincolnshire. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade,—A quiet, dull feeling pre- 
vails in iron-trade circles, Buyers and sellers alike are 
very cautious in their transactions, and with only odd 
parcels changing hands quotations are rather difficult to 
fix. The output of pig iron continues in excess of require- 
ments. So far as Cleveland pig is concerned this is em- 
phasised by the steady additions to the public warrant 
stores, which increased during June at the rate of nearly 
700 tons per working-day, and the stock there threatens 
to reach a quarter of a million tons before very long. 
Makers’ stocks of both Cleveland and hematite pig are 
believed to be considerable, though the latter have been 
drawn upon a good deal during the past quarter, and the 
blowing out of a hematite furnace at Thornaby should 
result in stocks going down rather quicker. No. 3 g.m.b. 
Cleveland pig is obtainable at 48s. 3d. f.o.b., at which 
figure a small business has been done this week. No. 1 
is 50s. 9d.; No. 4 foundry, 47s. 3d.; No. 4 forge, 47s.; 
and mottled and white each 46s. 9d. East Coast hema- 
tite pig is weak, and sales are on a very limited scale. 
Second hands offer Nos. 1, 2, and 3 rather freely at 55s., 
and some of the makers are prepared to accept that 
figure. Spanish ore is idle, with quotations nominally on 
the basis of 16s. to 16s. 3d. ex-ship Tees for Rubio of 50 
per cent. quality. Freights, Bilbao-Middlesbrough, are 
4s. 14d. to 4s. 3d. There is a plentiful supply of coke, 
so that the rather large demand for local consumption is 
more than fully met. Average blast-furnace coke is 
quoted 15s. 3d. delivered at Teesside works. 


Manufactured Iron and Steel.—Unsatisfactory accounts 
are given of most branches of the finished-iron and steel 
industries. Slackness continues to characterise most 
departments, and, in fact, the only activity is in rails, 
sheets, and hoops, deliveries of which on export account 
are on a very good scale. The decision of Messrs. John 
Hill and Co. to lay down plant for the production of 
galvanised corrugated sheets at their Newport Rolling- 
Mills is a step that has been contemplated for some time 
past. Quotations all round are stationary. Common 
iron bars are 61. 15s. ; best bars, 7/. 2s. 6d. ; best best bars, 
7/. 10s. ; packing-iron, 5/. 5s. ; iron ship-plates, 67. ; iron 
ship-angles, 6/. 15s. ; iron ship-rivets, 7/. 3s. 9d. ; steel 
bars, 6/. 5s. ; steel ship-plates, 5/. 15s. ; steel ship-angles, 
51. 7s. 6d. ; steel strip, 6/. 7s. 6d. ; and steel hoops, 6/. 10s. 
—all less the customary 24 per cent. discount. Cast-iron 
chairs are 3/. 10s. ; cast-iron columns, 6/. 10s. ; light iron 
rails, 6/. 10s. ; heavy steel rails, 5/. 5s.: and steel railway 
sleepers, 67. 10s.—all net cash at works. Iron or steel 
galvanised corrugated sheets, 24-gauge. in bundles, stand 
at 127. 10s. f.o.b.—less the usual 4 per cent. 


Tron and Steel Shipments.—Shipments for June proved 
to be better than it was at one time expected they would 
be. Clearances of pig reached 104,054 tons, 86,903 tons 
of which went from Middlesbrough, and 17,151 tons from 
Skinningrove. The previous month’s total despatches 
amounted to 114,200 tons, and the pig-iron shipments for 
June last year reached 121,554 tons. Of the pig iron 
cleared at Middlesbrough last month 63,049 tons went 
abroad, and 23,854 tons coastwise, Scotland being the 
largest customer, with 10,314 tons, and Germany the 
second largest with 10,261 tons, while France received 
7676 tons, Italy 7638 tons, Sweden 6533 tons, Japan 
4920 tons, and Belgium 4824 tons. The manufactured iron 
shipped last month amounted to 9954 tons, 5262 tons of 
which went abroad, and 4692 tons coastwise; and the steel 
cleared in June was returned at 51,169 tons, 47,893 tons of 
which went to foreign firms, and 3276 tons to coastwise cus- 
tomers. India was the largest customer for manufactured 
iron, receiving 3699 tons; and the Argentine, with an 
import of 15,268 tons, was by far the largest buyer of 
steel. Other good customers for steel were India, with 
421 tons ; South Australia, with 6281 tons; and Japan, 
Northern Nigeria, and Portuguese Kast Africa each with 
an import of over 3000 tons. 








HARBOUR AND TRRIGATION WorKS IN THE ARGENTINE 
Revusic.— The Boletin Oficial of May 17 publishes a 
decree approving the plans and estimate of 300,515 pesos 
(about 60,0002.) submitted by the Buenos Aires Western 





Railway, for the construction of a coasting dock, ware- | 


house, moles, cranes, &c., at the station of ‘‘ Ingeniero 


Brian.” The same journal of May 22 publishes the text 
of a draft bill providing for extensive irrigation works to 
he carried out by the railway companies operating in the 
zones of the rivers Negro, Limay, Neuquen, "Beveeve, 


} 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—Labour difficulties have cast a gloom over 
business. The best large steam coal has made 17s. to 
17s. 6d. per ton, while secondary qualities have ranged 
between 15s. 5d. and 16s. 6d. per ton. There has not 
been much new business passing in house coal ; the best 
ordinary qualities have been quoted at 14s. 6d. to 15s. 6d. 
per ton ; No. 3 Rhondda large has made 17s. 6d. to 17s. 9d. 
per ton. Foundry coke has brought 18s. to 20s. 6d. per 
ton, and furnace ditto 16s. to 17s. per ton. As regards 
iron ore, Rubio has made 15s. 6d. to 15s. 9d. per ton upon 
a basis of 50 per cent. of iron and charges, including 
freight, insurance, &c., to Cardiff or Newport. 


The Bristol Channel.—The Imperial Defence Committee 
contemplates some important measures for the better 
protection of Bristol Channel ports and the South Wales 
coal-fields. A special commission of military and naval 
officers will shortly visit Bristol for the purpose of report- 
ing upon the subject. 


Bath.—Mr. R. H. Hooper, C.E., one of the Local 


Government Board Inspectors, has held an inquiry at | 8,340, 


Bath into an application of the Town Council for per- 
mission to borrow further sums, amounting to 11,700/., for 
electric lighting purposes. The application was not 
opposed. 

The ** Bellona.” —The Bellona will commence her steam 
trials in September, and it is expected that the ship will 
be commissioned before the close of the year. She has 
now reached an advanced stage, good P having 
been made of late with her boilers and turbine machinery. 


Keyham.— Arrangements are well advanced for forming 
a coal dépét at a convenient position in the extension. 
—— provides a river frontage some 5000 ft. in 
ength. 


Sanitation at Bristol.—The Bristol Port sanitary dis- 
trict extends from Swallow Point in the Bristol Channel, 
on the south, up to the line of the Severn Tunnel, on the 
north, and comprises the deep-water channel to the port 
of Gloucester. Avonmouth, Portishead, and the city 
docks are also included in the port district. Attention is 
given to the vo of vessels from foreign countries 
where plague, cholera, yellow fever, or other dangerous 
disease is supposed to exist. Three hundred and thirteen 
ships were last year visited and dealt with, but no case of 
cholera or plague was traced. Besides satisfying himself 
as to the health of the crews, the medical officer’s powers 
— him to inspect cargoes of foreign meat and other 


Welsh Railways.—There was a moderate advance in the 
first half of this year in the revenues of the Barry and the 
Rhymney Railways, but the Taff Vale barely held its own. 


Dowlais.—There has been little improvement during 
the past week. Operations at the Big Mill have been 
considerably curtailed, but the Goat Mill has effected a 
substantial output of heavy steel rails. There has also 
been a large production of heavy steel sleepers. 








Tur American Navy.—The Bath Iron Works, Bath, 
Maine, have obtained a contract for a torpedo-boat 
destroyer at 659,500 dols. for the United States Navy. 
Three other destroyers are to be constructed by the New 
York Shipbuilding Company, the Cramps, and the 
Newport Navy Shipbuilding Company. 





TuHorN Narts ror Execrric Wirinc.—A clever little 
novelty in nails for fixing the studs of electric wires has 
been brought out by the firm of Messrs. C. Schniewindt, 
of Neurade, in Westphalia. The nail consists of two 
parts. A square bolt, tapering below, is first driven into 
the wall; this bolt is provided with an asymmetrical bore, 
which comes out on the one side half way up. When the 
stud has been put on the top of the bolt, a metal washer 
being ey a wire nail is fitted through the hollow 
stud and bolt, and then driven into the wall by the 
hammer. As the bore is not vertical, the nail will bend 
when forced into the wall, and secure a very firm hold, 





Raitway Construction IN Mexico.—The Diario Oficial 
of May 3 publishes the text of a contract entered into 
between the Mexican Government and Mr. José Castellot 
for the construction and working, for a period of 99 years, 
of arailway in the States of Oaxaca, Guerrero, Michoacan, 
and Colima. The line will run from Salina Cruz to 
Acapulco harbour, following a north-westerly course 

rallel to the Pacific coast. The concessionnaire will 

ave the option of extending the line to Zihuatanejo and 
Manzanillo, and also of building a branch line from the 
point where the railway crosses the River Verde to the 
town of Oaxaca. The concessionnaire engages to com- 
mence operations within one year, and to complete the 
line within twelve years. 





Rainway Construction 1x Spaty.—The following in- 
formation is from the report by H.M. Consul at Corunna 
on the trade of that district in 1908, which will shortly be 
issued. The following railways are projected :—Orense to 
Zamora, Corunna to Gijon, Corunna to Corcubion, and 
Corunna to Santiago. The last-named line has been 
surveyed, and it is ho that foreign capitalists will 
undertake its construction and working. e distance 
from Santiago to Betanzos (a place 15 miles from Corunna 


Mendoza, Atuel, Diamante, Tunuydn, Salado, and Dulce. | on the Corunna-Leon Railway) is 48 miles, and it is pro- 


The work is estimated to cust 25,000,000 pesos (about | posed to erect nine stations within this distance. 
»,000,000/.), to cover which an issue will be made of 5 per | strong brid 
The Argen- | built. 


cent. bonds (‘‘ Obligaciones de Irrigacion ”). 


tine journals in question may be seen at the Commercial ; schemes may be obtained on a 
for Public 
fadrid. 


| 


Intelligence Branch of the Board of Trade, 73, Basinghall- 
street, London, E.C. 


‘wo 
and at least one tunnel will have to be 
Full information regarding any of the above 
plication to the Ministry 


orks at Madrid (Ministerio de Obras Piiblicas, 








MISCELLANEA. 

Tur Danubius Company, Austria, says the Rivista 
Marittima, has decided to build a yard for the construc- 
tion of battleships and merchant ships. The cost of this 
is estimated to reach four million crowns (about 167,000/.); 
the site chosen is Portore, on tke Croatian seashore, at 
about 6 miles from Fiume. 


The Compagnie Générale Transatlantique has _ insti- 
tuted, we are told, an automobile service between Havre 
and Paris for passengers who land at the French port 
from the company’s steamers. The journey takes from 
five to seven hours, and is much appreciated by those who 
select this means of reaching the metropolis. 


The Journal de St. Pétersbourg contains a notice to the 
effect that the Russian Ministry of Ways and Communi- 
cations have presented a draft Bill for the ratification of 
the project for the construction of the western section of 
the Amur Railway, which will run from Ourume to Kerok 
station, with a branchto Amur. The line will be 412 miles 
long, and the cost of construction is estimated at about 

A technical school for aeronautics has recently been 
formed in Paris, at which engineers are to receive special 
instruction in the construction of balloons, aeroplanes, and 
motors. The director is to be Major Roche, and among 
the names of the president, vice-presidents, and members, 
are those of Messrs. Doumer, Renard, Carnot, d’Estour- 
nelles de Constant, and Sartiaux. The course of studies 
is to last over twelve months. 


In a paper read before the Royal Society of Edinburgh 
last year, Mr. G. H. Gulliver, B.Sc., describes experi- 
ments on the discharge of circular orifices running at less 
than full bore. He finds that the coefficient of disc 6 
lies between 0.625 and 0.650; but the calculation of the 
theoretical discharge is troublesome, involving elliptic 
integrals, best solved practically { oer methods, 
Between the limits of half and full bore the discharge is 
a straight-line function of the head. 


According to returns, published by the Mines Branch 
of the Department of Mines on the production of Port- 
land cement in Canada, in 1908, the total quantity of 
Portland cement made was 3,495,961 barrels (of 350 Ib. 
net), as compared with 2,491,513 barrels in 1907, or an 
increase of 1,004,448 barrels, or 40.3 per cent. The total 
quantity of Canadian Portland cement sold in 1908 was 
2,665,289 barrels, »s compared with 2,436,093 barrels in 
1907, or an increase of ,196 barrels, or 9.4 per cent. 
The total consumption of Portland cement in 1908, in- 
cluding Canadian and imported cements, was 3,134,338 
barrels (of 350 Ib. net), as —— with 3,108,723 barrels 
in 1907, or an increase of 25,615 barrels, or 0.8 per cent. 
The production of Portland cement in 1908 was derived 
from 23 operating plants, with a total daily capacity of 
27,500 barrels, equivalent to about 8,250,000 barrels per 
year of 300 days, or 10,000,000 if all plants were run con- 
tinuously for the whole year. 








Tue JAPANESE Navy.—A new ironclad, hitherto known 
as the ‘‘ A,” has been named the Kawachi. Another iron- 
clad, hitherto known as the *‘ B,” has received the name 
of the Settsu. Steel works established at Mororan, with 
English aid, are now in operation. 





Rossen Istanp.—New bore-holes were sunk on Robben 
Island last year, with the view of increasing the water- 
supply. Tests made from these holes in September gave 
a yield at the rate of about 67,000 gallons per twenty-four 
hours. Windmills, pumps, and necessary piping to lift 
and carry water from the new holes to reservoirs are in 
course of erection and connection. The approximate cost 
of bore-holes and windmills was 4761. 





Tue Frencn Navy.—The French naval estimates for 
1910 amount to 13,640,000/, The amount voted for 1909 
was 13,320,000/. Among the causes which have brought 
about the proposed increase of 320,000/, contemplated in 
the naval expenditure of France next year are the more 
vigorous construction of six ironclads of the Danton 
type and the laying down of several new torpedo-boat 
destroyers. 





TABLES FOR ReELNFORCKED-CONCRETE Work.— Messrs, 
Julius Springer, Berlin, publish at the price of 0.60 mark 
(about 6d.) a handy folding sheet, got out by engineer 
G. Funke, Leipzig, entitled “‘Tabellen fiir die Berech- 
nung von Eisenbetonkonstruktionen,” and giving factors 
and coefficients for calculating reinforced-concrete work, 
The figures in the tables are in accordance with the 
Ministerial conditions of May 24, 1907, and with those of 
the German ‘‘ Betonverein.” 





Raitway Construction In ITraty. — The Gaczzetla 
Offictale (Rome) of June 17 announces that tenders are 
invited for the construction of the Ostiglia- Nogara section 
of the Bologna-Veruna Railway, nine miles long, and of 
various junctions. The upset price is placed at 3,650,000 
lire (146,000/.), and the competition will turn on the per- 
centage of reduction offe thereon. To qualify any 
tender a deposit of 182,000 lire (7200/.) will be required, 
to be increased by the successful tenderer to 365,000 lire 
(14,600/.). The tenders are to be sent to Rome, where 
they will be opened at 10 a.m. on July 31. Tenderers 
will be required to furnish certificates of competency. 
The award in —— of this competition will no doubt 
involve the purchase of a substantial quantity of per- 
manent-way material, which may have to be obtained 
wholly or in part out of Italy. The Gazzetta may be seen 
‘on application at the Commercial Intelligence Branch of 
the rd of Trade, 73, Basinghall-street, London, E.C. 
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THE WESTINGHOUSE APPARATUS FOR TESTING SCREW PROPELLERS. 


(For Description, see Page 15.) 
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IXPERIENCE WITH STEAM- 
TURBINES. 

THE enterprising engineers who first ventured to 
instal steam-turbines in central electric-light and 
power-stations undoubtedly had in certain cases 
somewhat trying experiences. Rumour added to the 
magnitude of the difficulties encountered, with the 
result that we have known the men on shift duty 
in a power-station absolutely refuse to use a. 500- 
kilowatt set installed therein so long as the recipro- 
cating plant would carry the load. Nowadays weak 
points in the reaction turbine have gradually been 
eliminated, and at practically all stations where 
the turbine is installed, together with recipro- 
cating machinery, the latter is never used so long 
as the load remains within the capacity of 
the turbine. An interesting example of the relia- 
bility of modern reaction steam-turbines is to be 
found in a paper recently read before the Incorpo- 
rated Municipal Electrical Association, by Mr. A. 8. 
Blackman, of Sunderland. At Sunderland the 
Willans-Dick-Kerr unit installed is rated at 2000 
kilowatts, but will carry a load of 2500 kilowatts 
for a period of two hours. In sixteen months it 
has generated 8,009,000 units, or 87 per cent. of 
the total output of the station (which contains, 
besides the turbine, three 700-kilowatt reciprocat- 
ing units), being in general only stopped for a short 
time on Sundays, the daily load varying from a 
minimum of 400 kilowatts during the night up to 
2300 kilowatts when taking the peak. Remarkable 
results with modified reaction steam-turbines have 
also, it will be remembered, been obtained at the 
Neasden Station, where the 3500-kilowatt West- 
inghouse-Parsons sets have run without a hitch 
from the start, one machine showing an output of 
nearly 53 million units in about 34 years’ work, 
with an expenditure during the whole time of only 
301. on repairs. Such results are, of course, not 
obtained without intelligent management of the 
machines by the station staff, but they do show that, 
given this, even the difficulties which arise on the 
first introduction of superheated steam have now 
been surmounted, and that this type of turbine can 
be considered to be fairly out of its infantile 
troubles. 

The low repair bill is certainly remarkable, but 
there would seem to be an almost complete absence 
of wear so far as the essential components of this 
type of turbine are concerned. Gauges may and do 
show a certain settlement in the bearings after 
some months’ running, but this appears to arise 
merely from a compression of the white metal, and 
does not increase indefinitely, as it would were it 
due to actual wear. Indeed, experience with 
turbine bearings goes far to confirm the theory that 
in adequately-lubricated bearings the journal and 
the brass never come into physical contact. Tur- 
bine bearings have, moreover, revolutionised ideas 
as to what constitutes a dangerously hot bearing. 
We have known them to run successfully at a 
temperature of 195 deg. Fahr., though this is 
somewhat higher than most builders like to go. 

Large impulse steam-turbines have been a shorter 
time in operation than the reaction type, but have, 
on the whole, suffered less from infantile complaints, 
though none has had an entirely clean sheet in this 
regard. The radial clearances being large, they have 
been less liable than the reaction type to strips due 
to distortion; but in some patterns, at any rate, 
serious strips have arisen after three or four years’ 
work, due to another and very unexpected cause— 
viz., the use of 25 per cent. nickel steel for the 
blading. This material, when first described in 
this country, just twenty years ago, by Mr. Riley, 
of the Steel Company of Scotland, was referred to as 
likely to be invaluable for many purposes, especially 





where the material was subject to considerable cold 
working. Tested as delivered from the rolls, one 
of Mr. Riley’s specimens had a strength of 51.4 
tons per square inch, combined with an elastic 
limit of 38.2 tons, the extension in 8 in. being 
10.5 per cent. Another specimen, containing less 
carbon (0.27 per cent.), showed when similarly 
tested a ontiie strength of 47,5 tons with an 
elastic limit of 22 tons, an elongation on 8 in. of 
43.5 per cent., and a contraction of area equal to 
60 per cent. These figures undoubtedly indicated 
avery plastic metal, but the fact that the elonga- 
tion was very uniform over the whole test.piece, in 
place of being concentrated on a short,length, as 
with ordinary steel, should perhaps have occasioned 
some misgiving as to whether- it would in ser- 
vice show as good méchaniéal properties as ordi- 
nary mild steel. From other 5 = pey it 
appeared, moreover, that the elastic limit of both 
specimens was very greatly reduced on annealing 
—viz., to 12? tons in the one case, and 15.1 tons 
in the other. This fact also should, perhaps, have 
rendered this particular alloy suspect. It was, 
however, very largely adopted by turbine-builders 
in the hope of getting a non-corrodible and relatively 
easily-worked material for use with superheated 
steam, but experience with it has been uniformly 
unfortunate. So far from being non-corrodible, the 
alloy rapidly wastes, the surface flaking off. The 
central core, moreover, loses its mechanical proper- 
ties, becoming brittle, and in the case of certain 
impulse turbines serious ‘‘ strips ” have thus arisen 
some three or four years after the machines have 
been put into operation. It has been suggested that 
the alloyin question, though plastic, is not ‘‘ductile,” 
and is consequently injured by the operation of 
drawing the blades. This contention seems, how- 
ever, negatived by the fact that the same trouble 
has arisen with blades bent out of rolled strip. 
The discovery of some really sound material for the 
blading of impulse turbines is, in fact, a question of 
the hour. Thirty-two per cent. nickel, it is claimed, 
solves the difficulty, but prolonged experience with 
this is still wanting. Some makers are actually 
trying wrought iron, but objection then arises from 
a loss of efficiency with time, due to the extra 
friction opposed to the steam by the roughened 
blades. Others, again, are adopting 5 per cent. 
nickel steel ; but this, of course, may corrode, 
though it will not become brittle, like the richer 
alloy. 

The reaction turbine, on the other hand, main- 
tains its efficiency remarkably. Trials made at the 
end of twelve months’ running not infrequently 
give results fractionally superior to those originally 
observed. In some cases, however, this type 
of turbine suffers from a very peculiar phenomenon 
in the shape of a deposit of scale on the blading, 
particularly at the low-pressure end. This — 
to be lime carried over from the boiler, and right 
through the superheater to the turbine. Very con- 
siderable reduction in the steam-way may thus arise, 
with naturally some loss of efficiency. The deposit 
is, however, very friable, and easily removed, and 
the blade is quite clean and smooth below; so even 
in the case of scaling the original efficiency of the 
turbine is readily restored by a few hours spent in 
cleaning. In marine work there has been some 
little trouble from corrosion in the interior of the 
rotor, buta coat of whitewash appears to be.a fairly 
eflicient preventative. Senenaie speaking, how- 
ever, serious trouble with really modern patterns 
is due mainly to ignorance or carelessness on the 
part of the station engineers. Turbines for these 
mean less work, but more care, than is necessary 
with a reciprocating engine. This care is particu- 
larly necessary in the matter of maintaining a 
respectable vacuum. At very few stations are 
means taken to measure the air discharged from the 
air-pump, and it is very remarkable, once even a 
rude air-gauge is fitted up, to observe how very 
quickly the air leakage can be reduced, even when 
the engineer has, at the outset, been positive that 
all joints and glands were practically tight. On 
the other hand, we have known impassioned com- 
plaints made to builders concerning an extraordi- 
nary increase in steam consumption, asserted to be 
due to wear of the turbine, which on investigation 
turned out to be wholly due to gross carelessness in 
the matter of maintaining the designed vacuum. 
In one instance the air leakage had been allowed to 
increase until the vacuum was only 22 in., instead of 
the 28 in. on which the guarantee was based. 

Of recent years, several attempts have been made 
to determine the internal efficiency of a turbine by 
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supplying it with steam superheated to such a 
degree that it remains still superheated at exhaust. 
By observing the pressure and temperature of 
superheated steam, its total heat content can be 
found with very great accuracy, and thus the 
number of heat units actually turned into work can 
be found by mere subtraction. Further, by making 
similar observations at different points down the 
length of the turbine, the individual efficiency of 
each section can, theoretically at least, be similarly 
determined. In actual practice, however, obser- 
vations of this character have been pretty uni- 
formly disappointing, and we question whether 
any one of them can be relied upon to an ac- 
curacy of 5 per cent. Mr. Curtis, for instance, 
has given superheats and shell pressures at various 
points along the turbines of the s.s. Creole. From 
these figures it would seem that the efficiency 
of the first stage was 41.3 per cent., of the 
second 47.1 per cent., and of the third 39.1 per 
cent., though the second and third stages should 
have practically identically the same efticiencies. 
Again, we recently published similar figures ob- 
tained in a test of a 500-kilowatt Brush-Parsons 
turbine. These were analysed by a correspondent, 
and showed the most surprising discrepancies in 
the efticiencies of the various groups, though the 
actual measurements were, we know, made with 
great care. As a matter of fact, it is, however, 
extremely difticult to measure accurately either 
the pressure or the temperature of a gas in 
rapid movement. Two pressure-gauges applied 
at opposite sides of the same belt of a turbine 
will commonly indicate different pressures, owing 
to the fact that the orifices through which the 
pressure is communicated to the gauge are not 
precisely similar and similarly situated. Again, 
if a jet of steam is blowing through a large vessel, 
pressure-gauges communicating with the latter at 
points quite remote from the apparent line of flow 
will often indicate surprising differences. Probably 
accurate results could be obtained by the device 
adopted by Professor — in his investiga- 
tion of wind pressures. e employed an orifice 
terminating in a flat circular plate, between which 
and an opposing plate were clamped three or four 
layers of wire-gauze, the edges of which projected 
beyond the edges of the clamping-plates. An 
orifice thus protected indicates the same pressure 
in whatever way it is presented to a current of air. 

Another difficulty is that of accurately register- 
ing the temperatures of the moving gas. The 
thermometer readings may, in the first place, be 
vitiated by conduction from the walls of the tur- 
bine, but the precaution is now commonly taken 
of protecting P on from this by a non-conducting 
sleeve. A more subtle source of error lies in the 
fact that the gas meeting the obstruction offered 
by the thermometer stem undergoes a local adia- 
batic compression, with consequent rise of tempe- 
rature. This effect has been beautifully demon- 
strated in an experiment by the Hon. C. A. Parsons 
and Mr. Gerald Stoney, in which products of 
combustion under pressure were caused to expand 
through a diverging nozzle. This expansion was 
undoubtedly accompanied by a fall of temperature, 
but platinum wires stretched across the inlet and 
the outlet ends of the nozzle were raised to nearly 
identical temperatures, owing to the cause stated. 
Some recent experiments, in which it was attempted 
to determine by means of a thermo-couple the law 
of expansion of steam through such a nozzle, were, 
we believe, entirely vitiated by a similar cause, the 
arrangement of the junction being such as to con- 
stitute an obstruction in the path of the moving 
fluid, and it is possible also that there were further 
errors due to conduction of heat. 








THE EIGHT-HOURS ACT. 

Tus important measure came into force on 
Thursday last in all parts of the kingdom, except 
the counties of Northumberland and Durham. For 
rood or ill, it is now in force, and it is here to stay. 
Vhat its effect will be time alone can tell. Itisa 
matter of notoriety that it has already led to a 
re-adjustment of the relations between masters and 
men in the South Wales district. Whether there 
will be a disturbance of wages and agreements in 
Northumberland and Durham when the time arrives 
remains to be seen. 

It may be convenient to recapitulate once more 
the provisions of the measure. It provides that, 


subject to the provisions of the Act, a workman must 


work, and of going to and from his work, for more 


four hours. The term ‘‘ workman” means any 
person employed in a mine below ground who is 
not an official of the mine (other than a foreman, 
examiner, or deputy), or a mechanic or horse- 
keeper, or a 
measuring. 
decide whether any particular person is a workman 
within this section. It is specially provided that in 
the case of a foreman, examiner, or deputy, or setter, 
pump-minder, fan-man, or furnace-man, the maxi- 
mum period is to be 93 hours. 

The full force and effect of the Act becomes 
apparent when it is realised that the time of going 
to and coming from the surface is to be taken into 
account. Where, however, a workman is working 
in a shift, the Act is complied with if the period 
between the times which the last workman in the 
shift leaves the surface and the first workman in 
the shift returns to the surface does not exceed eight 
hours. The owner, agent, or manager of each mine 
must fix for each shift the time at which the lower- 
ing and raising of the men to and from the mine is to 
commence, and to be completed in such a manner 
that every workman shall have the opportunity of 
returning to the surface without contravening the 
time limit. All necessary arrangements must also 
be made for observing the prescribed times for 
lowering and raising the men. But this is not all : 
the time to be occupied in raising and lowering 
the men is to be fixed subject to the approval of 
the inspector. If the owner, agent, or manager is 
aggrieved by the decision of the inspector, the 
matter is to be referred, in accordance with State re- 
gulations as to procedure and costs, to the decision 
of a person appointed by the County Court Judge 
of the district. 

A register must be kept, in a prescribed form, 
recording the times of lowering and raising. All 
cases of men being kept below in excess of the 
statutory time must be entered on this register, 
together with a memorandum of the reasons why 
the time has been so exceeded. The workmen may 
appoint a man to be at the pit-head for the pur- 
pose of observing the times of lowering or raising 
the men. 

Certain kinds of work, too, are to be the subject 
of a special provision. Thus, where the work of 
sinking a pit or driving a cross-measure drift is 
being carried on continuously, no contravention of 
the Act shall be deemed to take place if the number 
of hours spent by any workman on this work does 
not exceed six at any one time; and the interval 
between the time of leaving the working place and 
returning thereto is in no case less than twelve 
hours. Again, a repairing shift of workmen may, 
notwithstanding the provisions of the Act, for the 
purpose of avoiding work on Sunday, commence 
their period of work on Saturday before twenty- 
four hours have elapsed since the commencement 
of their last period of work, so long as at least 
eight hours have elapsed since the termination 
thereof. Finally, no contravention of the Act 
is to be deemed to take place if a workman is below 
ground for the purpose of rendering assistance 
in the event of accident, or for meeting any 
danger or apprehended danger, or for dealing with 
any emergency or work uncompleted through un- 
foreseen circumstances, which requires to be dealt 
with without interruption in order to avoid inter- 
ference with the ordinary work in the mine ; or, in 
the case of stall-men when engaged in the process 
of taking down top coal in square or wide work in 
the thick coal of the South Staffordshire districts, 
so long as their presence in or near the stall is 
necessary to ensure safety. 

Two other clauses which are intended to modify 
the rigour of the Act remain to be mentioned. By 
the first of these, the statutory time limit may be 
increased by owner, agent, or manager, on not more 
than sixty days in any year, by not more than one 
hour a day. The days on which such extension is 
made are to be entered in a register kept for the 
purpose. Again, in the event of war, or imminent 
national danger or great emergency, or in the 
event of any grave economic disturbance due to 
the demand for coal exceeding the supply available 
at the time, the King may, by Order in Council, 
suspend the operation of the Act to such an extent 
and for such period as may be named in the Order. 

Any person guilty of an offence under the Act 
shall, in respect of each offence, be liable, on 
summary conviction, if he is the owner, agent, or 





not be below ground in a mine for the purpose of his 





than eight hours during any consecutive twenty- | 


eo engaged solely in surveying or | 
t is for the Secretary of State to! 


| and in any other case to a fine not exceeding 10s. 

A workman who is below ground for a period 
|exceeding the statutory limit is to be deemed to 
' have been below in contravention of the Act, unless 


the contrary is proved. 





DRIVERS AND STOKERS ON THE 
FRENCH RAILWAYS. 

A MOVEMENT is on foot in the French Parliament 
with a view to obtain an increase in the pensions 

id to the employés of the railway companies, the 

ower Chamber especially displaying great activity 
in the matter. The question resolves itself into 
compelling the latter companies to bear greater 
charges in favour of their personnel than those they 
have now to support, and this notwithstanding the 
fact that there is no authority for such a step in 
the articles which regulate the companies’ conces- 
sions. In their present condition the French rail- 
way employés enjoy many favours ; the companies 
have made on their behalf a series of grants which 
place them in a much more favourable situation 
than workmen of any other industrial undertaking. 
But the railway personnel form a total of over 
300,000 electors ; they belong to a powerful union, 
and for this reason alone, we are told, it is in- 
tended to vote legislative measures with the object 
of bestowing upon them more advantages still. In 
order to show the comparatively favourable stand- 
ing of the French railway employés, that of the 
drivers and stokers is selected for review. 

The drivers all commence by being stokers. All 
candidates for the work of a stoker have to be found 
physically fit, and they must have completed their 

eriod of active military service. Should a war 
cook out, the whole of the railway personnel would 
be placed under military jurisdiction. The candi- 
dates are required to havea good primary education. 
They commence by spending a period in an engine 
dépé6t, where their work consists in carrying out 
small repairs, cleaning and firing-up the engines, 
&c. They thus gain an insight into the working of 
an engine, and become gradually familiar with the 
duties that will be required of them when they take 
up the post of stoker. When, after a time, a 
man is found capable of taking such a post, he 
commences his duties as stoker on shunting loco- 
motives, when, besides acquiring experience in 
stoking, he learns the meaning of the various signals. 
He has then to undergo an examination, which, if 
he passes satisfactorily, entitles him to act as 
second-class stoker. As such he becomes the 
associate of a driver, whose work, responsibility, 
and premiums he shares. Generally one year later, 
and after another successful examination, by which 
he has to show that he is able unaided to drive an 
engine for shunting purposes, he becomes a first- 
class stoker. 

After serving for some time as such, if, as a first- 
class stoker, he is found to be sufficiently qualified, 
he undergoes a third examination which bears on the 
working of trains, on questions of repairs, and on 
the rules and regulations applicable to the service. 
This examination, like the former ones, is carried 
out according to a programme settled by the State 
authorities, the State in France exercising a very 
close supervision in all railway matters. If the 
candidate is successful in this third examination, 
he becomes eligible to a post as engine-driver as 
soon as a vacancy occurs. On such a vacancy 
occurring he undergoes a further examination, on 
passing which he is appointed fourth-class driver ; 
it then takes eight or ten years to rise to first-class 
driver. A large portion of the staff in charge of 
the rolling-stock department is selected from among 
the drivers ; many of the latter, whose education 
is not sufficiently complete for a post on that staff, 
may be appointed hors classe, this leading to higher 
wages and a higher pension than the first-class. 
Any workman who keeps sober and is industrious 
may become an engine-driver and be paid a very 
satisfactory rate of wages. The task of a stoker 
and of a driver is not a particularly hard one ; the 
State has taken care to regulate their hours of 
labour, but from the very commencement the com- 
panies had found that it never was to their interest 
to overwork their men. A very good proof that the 
work and responsibility of the latter are not parti- 
cularly heavy is afforded by the fact that many of 
the men are long-lived after retiring on their pen- 
sion. Ofa total of 795 drivers who were pensioned 
off from 1888 to the commencement of 1908, 540 





|were still living in July, 1908; eleven of the 
manager of the mine, to a fine not exceeding 2I., | number were over seventy-five years of age, fifty- 
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nine were between seventy and seventy-five, and 
117 were between sixty-five and seventy. Their 
work, it is true, demands great attention on their 
part, and also physical strength, but every measure 
is taken to render the work as little exacting as 
possible. Neither the driver nor the stoker has 
the care of lighting up the boiler, nor have they to 
see to the cleaning and maintenance before starting. 
On completing their runs, they have simply to! 
deliver the engine up at the dépét, where it is 
inspected and cleaned by other men. Notwith- 
standing this, their time schedule always includes | 
14 hours for inspection and lubrication of the engine. | 
“When difficulties have occurred in regard to 
organising the work of drivers and stokers, these 
difficulties can invariably be traced back to State) 
intervention, to regulations prescribed by the 
State, and which ignore the primary objects for 
which the railways were constructed. As a general | 
rule, and not counting their periods of long rest, | 
the drivers and stokers never have working days 
of 10 hours. When they have charge of direct 
passenger trains their work, all included, lasts over 
a period of 8$ hours, of which hardly 5 hours are 
spent in actual traction service. In the suburban | 


The men contribute towards the pension fund 
3 per cent. on the premiums and 4 per cent. on 
their fixed wage, while the company’s payment to 
the same fund is 14 per cent. on premiums and 15 
per cent. on the fixed wage. Every man has a 
right to a pension on reaching his fifty-fifth year, 
after having served the company for twenty-five 
years. He may obtain a proportional pension at 
the end of fifteen years’ service if he become dis- 
abled, whether in the company’s service or not, 
and incapable of continuing his work. If he con- 
tinues his service after twenty-five years, his pen- 
sion is proportionately increased. On completion 
of twenty-five years the pension is equal to the 
half of the average pay of the six years during 
which the pay was the highest ; on continuing after 
twenty-five years the pension may amount to three- 
quarters of the same average. There are drivers 
who have a pension of 3300 francs (132.) and over. 
In the period between 1898 and 1907, 37 per cent. 
of the pensioned-off companies’ servants had a 
pension of 1500 to 2000 francs (601. to 801.) ; over 
39 per cent. had 2000 to 2500 francs (801. to 1001.); 
and over 11 per cent. 2500 to 3000 francs (1001. to 
1201.). These sums are higher than the pensions 


train service the working day is 9} hours, of which} paid to numerous State officials, many of whom 
actual work lasts less than 5$ hours. The actual) have to undergo heavy outlays to qualify for their 
service of drivers and stokers on the line, in the) places, in which their salary is frequently much 


case of ordinary passenger trains, lasts less than | 
5 hours out of a total time of 9 hours and 20 minutes. 

These men have always at least one period of rest | 
in every 9 days, or in every 8 days, the period of 

rest lasting from 31 to 34 consecutive hours. They | 
also have 12 days’ holiday a year, during which time | 
their wages are paid. 

This shows that their work is not particularly | 
hard, whatever Members of Parliament and trade 
unions may say concerning it. These friends’ 
of humanity are not only deeply concerned with 
the working hours of the railway servants, but ask 
that their pension be increased, together with their 
wages, both at the expense of the shareholders and 
also of the State, seeing that in France the State | 
guarantees a minimum interest to the capital sunk 
in the railways. 

The French drivers and stokers are paid a fixed 
wage and various supplements. The stokers have 
a fixed wage of 1400 francs to 1650 francs (561. to 
66.) per year, and as soon as they can commence | 
acting as drivers their wage is increased to 72l. | 
The fixed wage of drivers amounts from 1800 francs 
to 3000 francs (721. to 1201.). Besides their fixed 
wage, both the drivers and stokers are paid pre- 
miums ; there are premiums for distance based on 
the number of kilometres run and on the type of 
engine used. An equivalent for these premiums is | 
paid as an indemnity to drivers and stokers who | 
may be temporarily employed in the dépéts. The | 
drivers and stokers are also paid a maintenance | 
premium, which is based on the good working order | 
of their engine. 


They are also compensated for the | 
saving of fuel and lubricant which they are able to | 
effect with due regard to the service. If, for example, | 
they manage to save one ton of coal on the quantity | 
allowed them for a given work, they are paid a 
bonus of 6 to 7.50 francs (4s. 10d. to 6s.). They | 
also have an indemnity when the requirements of | 
the service cause them to stay away from their | 
home during some length of time. 

All the bonuses raise the stoker’s wage to 
2400 or 2700 francs (96/. or 108I.), according to} 
his class, the total wage becoming as much as_ 
3100francs (1241.) for the stokers who are able to act 
as drivers. The driver’s total wage varics on an 
average from 3360 to 4700 francs (1341. to 188/.); 
some earn as much as 6200 francs (248/.) when they | 
are skilful and work together with a capable stoker. | 
In round numbers, the drivers’ annual wage may | 
be given as 5000 francs (2001.), and that of the | 
stokers as above, 3000 francs (120/.). 

They are, moreover, provided with bed-rooms | 
and dining-rooms at the railway stations ; they are 
able to purchase their coal from the companies | 
at cost price; they can purchase almost all they 
need in the shape of food and clothing from the 
co-operative stores, which are subventioned by the 
companies ; they pay lower rates in the buffets ; 
the members of their family can travel on the 
System at reduced fares; the company pays them 
an allocation for every child, and they have an 
annual allowance when they have a large family to 
support ; they are otherwise helped when in special 
need, the company granting scholarships to their 
children, gratuitous medical aid, and pay in case of 
sickness, 
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below the wages paid to many an engine-driver. 








THE PANAMA CANAL. 

Tue great Gatun Dam is the feature of chief 
interest in the whole of the workings of the Panama 
Canal. The excavation at Culebra, although on an 
enormous scale, is relatively a straightforward job, 
but the dam presents many new problems and 
difficulties. As is generally known, the dam will 
close the valley some three miles from the sea at 
the Atlantic end, through which the Chagres River 
now runs in two, more or less, parallel branches. 
Owing to the nature of the ground it is impossible 
to obtain adequate foundation for a masonry struc- 
ture, and, in consequence, an earthen dam, with a 
puddled core, will be used. It will, in the main, 
rest on a bed of indurated clay which runs between 
the hills flanking the dam ; there are, however, two 
old gorges forming part of the site, which borings 
show to be filled in with superincumbent layers of 
clay, sand, &c. There have been many various 
opinions expressed as to the nature of the strata in 
these gorges, but Mr. Henry Savage Landor, who, 
on the 18th ult., gave a special evening discourse, 


| under the title of ‘‘ A Recent Visit to Panama,” at 


the Royal Institution, stated that the conclu- 
sion finally reached in reference to these gorges 
is that one of them contains no continuous layer, or 
interconnected layers, of water-bearing strata, but 
that in the other such layers to a certain extent 
exist, and a percolation to the sea takes place ; the 
opinion being, however, that it will be effectively 
sealed by the sheet piling which will be driven 
below the puddled core of the dam. A good deal 
of criticism has been indulged in, in the United 
States, in reference to an earthen dam of such 
magnitude on such foundations, the implication 
being, of course, that dangerous settlements are 
likely to occur, and some capital has been made out 


| of five slips or settlements which have taken place 


in the last year or so. Mr. Landor stated, how- 
ever, that these were in all cases of a minor nature, 
and such as might occur at any time in railway 
work, for instance, without exciting comment. He 
is of opinion that any settlements which are to 
occur will take place during construction, and, 
without losing sight of the appalling nature of the 
catastrophe that would ensue if the dam broke, he 
considers that, when completed, it will be a per- 
fectly safe structure. 

A number of borings made in the Chagres Valley 
to the landward side of the dam indicate the pre- 
sence of artesian water, in some cases under con- 
siderable head, and it has been argued that this is 
indicative of a steady underground flow from 
the upper reaches of the Chagres to the sea; the 
majority of the rocks being of old volcanic forma- 
tion, and much penetrated and broken up into 
layers. In support of this view attempts have been 
made, by comparing the rainfall in the watershed 
with the outflow of the rivers, to show that there 
is a-difference in quantity which cannot be accounted 
for by evaporation, and which can only be explained 
by a considerable underground escape to the sea, 
presumably under the dam site. The objective of 
the supporters of this view is a reduction in the 








height of the Gatun Dam, rather than its abolition, 
since in one form or another it is a feature of all 
schemes except the sea-level one. Mr. Landor 
stated, however, that he was of opinion that this 
artesian water is evidence of a hydrostatic head 
only, and that the actual underground flow to the 
sea is inconsiderable. 

In reference to the ladder of three 1000-ft. locks, 
which will connect the 85-ft. level lake, formed by 
the dam, with the sea, Mr. Landor stated that 
three million out of the necessary five million cubic 
yards of excavation in the argillaceous sandstone 
have now been removed, and that the concrete 
work will be begun in August next. He made no 
reference to the criticism which has been raised in 
reference to the alleged danger of a tier of locks of 
such dimensions, and capable of handling steam- 
ships of the largest class. At the Culebra cut, 
Mr. Landor stated, thirteen million cubic yards of 
material were removed in 1908, and five millions in 
the first four months of this year, while the whole 
of the steel towers, which will be used in connection 
with the transporter arrangements for building the 
dam, are now in place. The greater part of the 
spoil will naturally come from the Culebra cut. To 
iNustrate the fact that no trouble need be expected 
from the effect of seismic disturbances on the 
stability of the dam, he showed a photograph of a 
flat arch in an old church at Panama, long since 
ruined by fire, which has been standing for 200 
years, the design being such that even a slight 
earthquake shock would almost certainly have 
brought it down. 

Mr. Landor then went on to speak ef- the sea- 
level canal scheme—the Straits of Panama —of 
M. Bunan-Varilla. He was much impressed by 
this scheme, and by the arguments of its author, 
the advantages of a sea-level canal being obvious. 
None the less, he thought the Commission were 
right in deciding to construct the 85-ft. canal, as it 
was of the first importance to the United States 
that the work should be completed and in operation 
as early as possible. He further stated that the 
85-ft. canal could always afterwards be dredged out 
to a sea-level, one, if necessary, without any inter- 
ruption in navigation. It would appear, however, 
that such a sea-level canal will necessitate many 
diversion works for dealing with flood-water, prob- 
ably also the impounding of the upper waters of 
the Chagres, and it is not clear that the present 
work is being carried out with such ultimate dredg- 
ing in view. 

Mr. Landor’s lecture commenced with a brief 
historical review of the canal from 1876, when the 
French project first began to assume a definite 
form, due to the action of M. de Lesseps, down 
to 1904, when the United States Government took 
over the rights and properties of the New Panama 
Canal Company, he gave in some detail the 
dimensions and route of the canal. He concludeti 
with a short account of the admirable organisation 
of the canal zone and the excellent work which has 
been done in stamping out both malaria and yellow 
fever by the extirpation of the anopheles and 
stegomyia mosquitoes. He thought that with the 
completion of the canal Panama should become one 
of the richest countries in the world. The Pana- 
manians had, perhaps, in the past betrayed more 
interest in politics than agriculture, but they showed 
great willingness to co-operate with the United States 
in improving their country. Immigration on a sound 
basis, particularly from the Latin countries, should 
be encouraged in order to develop the mining and 
agricultural resources. Gold was to be found in 
many parts, and rubber, cocoa, and tobacco might 
profitably be grown. Cattle-breeding might also 
ye carried on successfully, 








THE GLOUCESTER SHOW OF THE 
ROYAL AGRICULTURAL SOCIETY. 
(Concluded from page 853 of owr last volume.) 

ConsipeRIna the comparative remoteness of 
Gloucester from really dense centres of population, 
there was, of course, no prospect of oaling the 
financial success attained last year at Newcastle. 
Very properly, however, the Society has never 
deemed it desirable to hold its annual shows exclu- 
sively in the great cities, but has shown equal 
favour to more rural districts, in spite of the by no 
means remote prospect of depleting thereby, to 
some degree, its accumulated funds. Given decent 
weather, the attendance at Gloucester would in all 
probability have equalled that at Lincoln. As it 
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was the total number passing the turnstiles during 
the five days aggregated but 88,396, as against 
213,867 at Newcastle and 133,006 at Lincoln. For- 
tunately for the exhibitors in the Implement Sec- 
tion, bad weather affects mainly those attending 
the Show out of mere curiosity rather than on busi- 
ness intent, so that the stand-holders’ loss through 
the cause stated is trivial compared with that of 
the Society. 


STeEAM-ENGINES AND TRACTORS. 


We have little to add to the account given in our 
last issue of exhibits of steam-engines and tractors. 
English portable and traction-engines have a world- 
wide reputation, and are practically above competi- 
tion in all open markets where quality, rather than 
first cost, is the deciding factor in the purchase. 

As arule patterns are practically identical from 
year to year, designs in the main having been 
settled years ago by the conclusive test of experi- 
ence in practical operation. Nevertheless, there 
are indications that some substantial changes may 
be made in the future. There is certainly in some 
quarters, particularly on the Continent, a demand 
for portable and semi-portable engines working 
with superheated steam. Many of the designs of 
superheater there in favour, however, are defective 
in being not only inaccessible themselves, but a 
cause of inaccessibility elsewhere. This drawback 
has been avoided in the portable engine fitted with 
a superheater which we mentioned in our last issue 
as beingexhibited by Messrs. Garrett, of Leiston, and 
the matter will undoubtedly be attended to by other 
manufacturers, as the growing demand for this type 
of engine induces them to take up its manufacture. 
The adoption of high steam temperatures practically 
necessitates the simultaneous use of piston-valves 
in these engines. Previous experience with such 
valves has not always been happy. The valve 
suffers from the defect that it will work quite well 
when worn, so that serious leakage of the steam 
direct to the exhaust may arise without attracting 
attention. Inrecent designs, however, this trouble 
has been obviated by more care being given to the 
efficient lubrication of the valve. 

Some fine traction engines and road locomotives 
were shown by Messrs. Charles Burrell and Sons, 
of Thetford. Another firm which always has an 
excellent display of this class of engine is Messrs. 
J. and H. bay of Leeds. These builders 
had hoped on this occasion to exhibit a new 
pattern of four-shaft double-gear traction engine 
and a tractor having some novel features, but were 
unable to get them ready in time. We hope to 
illustrate these novelties in detail at a later date. A 
7-horse-power traction engine, exhibited by Messrs. 
William Allchin, Limited, of Northampton, was 
fitted with a new design of clutch-gear, arranged so 
that when its operating lever is in mid-position the 
engine is free for thrashing, and when moved either 
forward or back the engine is on forward or back 
gear as a traction engine. Some nicely-finished 
high-speed enclosed engines were exhibited by 
Messrs. W, Sisson and Co., Limited, of Gloucester. 
A peculiarity of these engines lies in the fact that 
they have two cranks, but no central bearing, the 
distance between crank centres being shortened 
by arranging the high-pressure cylinder ‘ half” 
tandem to the low-pressure—that is to say, the 
high-pressure cylinder is located so that its rod 
comes down close by the side of the low-pressure 
cylinder. The door to the crank-chamber is con- 
structed somewhat on the lines of the smoke-box 
door of a locomotive, being similarly secured by a 
central bolt. This arrangement, whilst oil-tight, 
permits of very easy access to the crank-chamber 
when desired. 

Om AND Gas-ENGINEs, 

The most notable feature of the exhibit of oil- 
engines was the growing favour with which throttle 
governing is being regarded by builders of suction 
plants. As compared with the hit-and-miss system, 
this method of governing has the disadvantage of 
making the engine some 10 per cent. dearer to con- 
struct, and to cost about 15 per cent. more in opera- 
tion, whilst as actually built there is no sensible 
gain in the regularity of running, since hit-and-miss 
engines for dynamo-driving are given heavier fly- 
wheels, The system has, however, the advantage 
of maintaining a draught on the producer at all 
loads, and is further favoured by certain Continental 
purchasers as being ‘‘more scientific.” In the 
case of oil-engines, the feature of the Show was 
the great number of engines running on crude oil. 





Water injection was relied upon in some engines to 
avoid the difficulties of vaporising these fuels. With 
this system it is possible to use practically any fuel in 
the engine without alteration. With the Hornsby 
type, which is, perhaps, more used for crude fuel 
than any other, this water injection is not necessary ; 
but with certain fuels a change is made, as can very 
easily be done, in the degree of compression. The 
very original crude-oil engine exhibited by Messrs. 
Blackstone, of Stamford, which we illustrated in 
our issue of June 4 (page 756), also dispenses with 
water injection. Several of the oil-engines shown 
were working with high-tension magneto-ignition. 
There have in the past been some troubles from 





Fig. 74. 


























pre-motor-car era. At one time such engines were 
almost exclusively imported, but there are now 
many home makers, who are adding the quality of 
durability to the virtues of handiness and cleanli- 
ness, which constituted the main recommendations 
of the original designs. A very neat pattern, 
water-cooled, and rated at 3 horse-power, was 
entered as a newimplement by the Eagle Engineer- 
ing Company. A feature of this engine was a 
‘* breaking-piece”’ in its water-jacket, which was 
fitted with a panel filled with sheet lead, so that in 
case of the freezing of the jacket through an 
attendant’s neglect, the damage done shall be con- 
fined to the bursting of this readily renewable sheet 
of lead. 

Motor lawn-mowers were exhibited by Messrs. 
Ransomes, Sims, and Jefferies, Limited, Ipswich, 
and by Messrs. Thomas Green and Son, Limited, 
Leeds, whilst Messrs. Barford and Perkins, Peter- 
borough, showed again their motor-rollers. 

Two-cycle engines were shown by Messrs. Fair- 
banks, Morse, and Co., of 87, Southwark-street, 
S.E., and by the Fairbanks Company, of 78-80, 
City-road, London, E.C. Some of the engines 
shown by the former firm were fitted with low- 
tension magneto ignition, the magneto being driven 
by a friction-wheel on its spindle, which bore on the 
rim of the engine Pro st The friction-wheel in 
question was fitted with a governing device, by 
which it was withdrawn from contact with the fly- 
wheel when the speed exceeded the proper limit. 
In this way all possibility of excessive voltage was 
avoided. Some of the two-cycle engines exhibited 
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the deposit of carbon on the plug when this form of 
ignition was used with less volatile fuels than petrol, 
but this seems now to have been overcome. Auto- 
matic ignition still, however, remains the favourite 
with most builders of oil-engines. With suction gas- 
plants low-tension magneto-ignition is used practi- 
cally exclusively, since an entire absence of tar is 
essential to the success of the high-tension system. 
It would, however, be interesting to try whether 
the system of tar-destruction employed in the 
Morton bituminous producer might not be sufti- 
ciently complete to permit of the use of the simpler 
and cheaper high-tension magneto-ignition. No 
bituminous suction plant was exhibited at the Show, 
but we gathered that several firms have experiments 
in this direction in progress. 

Messrs. Hardy and Padmore, Limited, of the 
Worcester Foundry, Warwick, showed a paraftin 
engine running absolutely light. This is, as is 
well known, a very severe test of an oil-engine, as 
the missed ignitions tend to render the vaporiser 
too cold to function, and the engine accordingly 
comes to a stop. To avoid this cooling of the 
vaporiser, Messrs. Hardy and Padmore have an 
arrangement by which at each missed ignition a 
valve on the air-pipe is closed, so that cold air does 
not enter the engine. Another feature of the engine 
is the use of bicycle chain gearing to drive the valve 
shaft, in place of the usual side-shaft bevels. These 
chains, being very lightly loaded, wear well, and 
are easily tightened up and adjusted. 

The number of small petrol-engines exhibited is 
steadily growing, due, no doubt, in part to the 
facility with which motor spirit can now be procured 








| were of the marine type. 


Baxter’s TaR-Macapam Mrx1tnc-MAcHINE. 


These have the pecu- 
liarity that they can be reversed, given a certain 
degree of dexterity on the part of the attendant. 
The method followed is to slow down the engine by 
throttling, and then to suddenly advance the spark. 
This causes pre-ignition, starting the engine back 
wards, in which direction it will continue to run if 
the spark is instantly re-adjusted. The two-cycle 
engines shown by the Fairbanks Company were 
running on paraffin. The cycle is, no doubt, 
slightly less economical of fuel than the more 
usual Otto, but the output from a given size and 
weight of engine is increased, which, in the case of 
small powers, used intermittently, is often of more 
importance than a fractional saving in the cost of 
fuel. 


MISCELLANEOUS EXHIBITs. 


In view of the special attention now being given 
to the improvement of our roads, special interest 
attaches to a machine exhibited by Messrs. W. H. 
Baxter, Limited, of Leeds. Tarred roads have 
not only the advantage of being dustless, but in all 
localities should cost less for maintenance than 
the ordinary kind. Everything depends on the sur- 
veyor, and where the latter fails to effect an eco- 
nomy in working, there is a primd facie case for the 
conclusion that he has saved in the wear and tear 
of his brains what he has lost in tar. In some dis- 
tricts, however, the road surveyor, it is true, gets 
scant justice or consideration from the county sur- 
veyor, who is commonly an architect almost wholly 
unversed in road engineering, though responsible for 
the allocation of the subventions to the roads in his 





in comparison with the difliculty of doing so in the 


district. Alike in country districts like West Sussex, 
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and suburban districts like Wandsworth, where 
thirty-five to forty heavy motor-wagons, carrying 
some 8 tons on the back axle, pass daily, the use 
of tar has led to substantial savings in the cost of 
the roads. At Perth, again, the surveyor credits the 
tar macadam main roads with a life of seven years, 
as compared with three years in the case of ordinary 
macadam. Messrs. Baxter’s plant for tarring the 
stone is illustrated in Figs. 14 and 15, page 22. It 
consists of a cylinder 2 ft. to 3 ft. in diameter, sup- 
ported at each end on rollers, so that it lies inclined 
1} in. in the foot to the horizontal. The boiled tar 
and stone are fed in at the lower end of the cylinder, 
which is kept in constant rotation by the gearing 
shown. Spiral angles, riveted to the interior of the 







Fig. 16. 
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shell, work the stone forward towards the upper end 
of the cylinder. In its passage itis turned over and 
over into the tar, the surplus of which drains back 
to the lower end. As is, or ought to be, well 
known, stone to be tarred is best freed from dust, 
and this washing away of the dust on the stone as 
delivered from the breaker can be effected in the 
same machine by admitting a current of water 
at the upper end of the cylinder, against which the 
stone is conveyed, being turned over and over in the 
process by the rotation of the cylinder. Another 
exhibit at Messrs. Baxter’s stand was a horizontal 
revolving screen, intended to replace the inclined 
screen commonly used with stone-breakers, and 
which is claimed to give much more uniform separa- 
tion, 

At the stand of Messrs. W. H. Wilcox and Co., 
Limited, of Southwark-street, S.E.—who, as usual, 
had a varied display of engineers’ stores—Mr. M. H. 
Hodges, M.I.M.E., exhibited the portable valve- 
seat and slide-valve facing-machine illustrated in 
Figs. 16, 17, and 18, above. The machine, as 
shown, consists of a rectangular frame supporting 
slides arranged to move at right angles to each other, 
as in a compound slide-rest. One of these slides car- 





ries a screwed sleeve, as shown, which can be locked 
in any desired position by the double nuts shown. 
Inside this sleeve is a spindle carrying below an 
end mill, and fitted at the top with a handle and 
fly-wheel, as indicated. The machine can also be 
used as a drill, and Mr. Hodges showed at the 
stand a gun-metal valve face which had been ma- 
chined on both sides, and the holes for the set- 
bolts drilled with his new tool. In facing up the 
port faces in valve-chests the machine is clamped 
to the flange of the chest, packing-pieces being 
used to raise it above the tops of the studs, so that 
these need not be drawn. The surface left by the 
tool is excellent. The device is made in four 
patterns, the largest being capable of facing an 
area 19} in. long by 13} in. wide at the bottom of 
a steam-chest 8} in. deep. In this case gearing is 
introduced between the hand-wheel and the spindle 
of the machine. 








THE ROYAL SOCIETY’S SOTREE. 
Lapres’ Nieut. 

Tue second Royal Society Soirée, held on Thurs- 
day, June 24, differed in two respects from the 
general practice. There were no evening discourses, 
and the exhibits were, so far as possible, grouped 
according to their.nature. It was not only ladies’ 
night, when large attendances may be expected, 
but the centenary of Darwin’s birth, an interna- 
tional meteorological conference, and other scientific 
events had brought an unusual number of scientists 
to England, to whom invitations had been extended, 
so that the lecture theatre could not be reserved 
for its special purpose. It was, indeed, a brilliant 
and crowded gathering that Sir Archibald Geikie 
welcomed as President of the Royal Society. Bio- 
logical and ethnological exhibits predominated, and 
some of the others had already Sean shown at the 
first soirée, which we noticed in our issue of May 14, 
on page 669. Our comments will therefore partly 
be supplementary. As regards the second distinc- 
tive feature, we may say that we have generally 
attempted to group the exhibits. 

We begin with matters of direct interest to the 
engineer. 

The engineering exhibits proper, as may be ex- 
pected, were comparatively few, but one or two 
were of considerable interest. The Hon. R. C. 
Parsons showed his ‘‘ Panflex” spring wheel for 
motor-vehicles, which we described in a previous 
issue.* An experimental model of the device was 
also shown, consisting of a model ‘‘ Panflex ”’ wheel 
running in bearings capable of a vertical motion, 
and constrained by a light spring. The wheel 
rim was in contact with the rim of a second wheel, 
representing the roadway, and was arranged 
for driving by means of a crank handle. A pencil 
fixed to the axle of the ‘‘ Panflex”’ wheel, and 
working over a rotating chart, recorded the ver- 
tical lift of the axle when obstacles were intro- 
duced between the wheel rimand the road. Arrange- 
ments were made to clamp the springs of the model 
wheel when desired, rendering it equivalent to one 
of solid construction, and curves were thus ob- 
tained showing the lift of the axle, for obstacles of 
different heights, with the two types of wheel, and 
the comparative absorption of the shock by the 
springs in the case of the ‘* Panflex” construc- 
tion. For the same obstacle, with the spring- 
wheel, the lift of the axle was less the higher the 
speed, showing that a greater percentage of the 
shock was absorbed by the springs, owing to the 
increased effect of the inertia of the axle. 

Mr. Parsons also showed a seismograph for regis- 
tering the jolts felt by the body of a travelling 
motor vehicle. The apparatus consisted of a weight 
carried by the horizontal arm of a bell-crank 
lever, the other arm of which was connected by 
a link to a pencil resting on a revolving paper- 
covered drum. The operation of the apparatus 
depended on the fact that the jolts of the travelling 
vehicle would cause a vertical displacement of the 
point of suspension of the bell-crank lever, which 
would result in an angular movement of the lever, 
as the weight at the end of the horizontal arm 
would tend to persist in a position of rest, owing 
to its inertia. This angular movement was com- 
municated to the pencil, causing it to move hori- 
zontally over the rotating drum, with the con- 
sequent production of a seismographic curve. The 
apparatus was well made, and dashpots and other 
refinements were provided, but the resulting 





* See ENGINEERING, vol. lxxxvii., page 537. 








curves can be looked upon as approximate only. 
The general type of curve that was given consisted 
of a series of positive and negative waves of perio- 
dicity corresponding to the natural vibration of the 
vehicle, but of varying amplitude, the variations 
giving an indication of the forced movements 
of the car-body due to obstacles or depressions 
in the road. The apparatus should apparently 
be of value for purposes of comparison, and curves 
taken on the same car, over the same road, with 
‘**Panflex” wheels and with pneumatic tyres, 
showed a smaller movement of the -car-body with 
the ‘* Panflex” wheels in cases where, owing to the 
presence of a particularly bad piece of road, it was 
possible to compare directly the two curves. 

In the Library, Mr. W. M. Mordey showed, by 
means of a simple apparatus, the effect of an electro- 
static condenser in preventing or extinguishing an 
arc. The arc was made between two carbon blocks, 
which could be fixed a small and measurable dis- 
tance apart, and which were carried at the ends of 
two hinged wooden rods. The apparatus showed 
that on a 200-volt circuit it is impossible to form an 
are yy in. long if a condenser of about 30 micro- 
farads be used in shunt across the contacts, the 
main circuit having a resistance of about 35 ehms. 
Without the condenser a persistent arc of about 
4 amperes is freely formed. 

Mr. C. E. 8. Phillips exhibited a permanently 
luminous watch-dial and military night-compass. 
The dials were of transparent glass, with figures 
painted on the upper surface, and were backed with 
a compound containing radium bromide. The 
effect was quite good, the figures standing out 
clearly against the luminous background. The 
Linolite Company displayed metallic filament 
‘* Tubolite” lamps. It is understood that these 
are the first straight-through metallic filament 
lamps to be put on the market. The metal fila- 
ment is carried by zig-zag platinum springs at each 
end to take up the expansion, and is supported at 
two intermediate points, so that the lamps may be 
burned in any position. 

The Hon. C. A. Parsons, F.R.S., showed a run- 
ning model illustrating his method of compounding 
alternators by means of a leakage-path device. 
The arrangement is simple and ingenious, and de- 
pends on the fact that while an alternating-current 
cannot directly produce a unidirectional field, 
it can have a strong action in diminishing a 
magnetic flux. The arrangement consists in 
building the alternator exciter with an iron core, 
or leakage path, laid across the pole-pieces, so that 
many of the lines of force of the exciter field-coils 
are diverted from ing through the armature 
and pass through Ee lethons ath, saturating it. 
Around the leakage path, ik in the case of a 
three-phase alternator, consists of three limbs, 
series coils are wound, which carry the main alter- 
nator current. The effect of this arrangement is 
that when the field generated by the alternating 
current is in the same direction as that generated 
by the exciter field-coils, the flux through the 
leakage path, which is already saturated, is not 
appreciably changed; but when the alternating 
current reverses, its field is also reversed, and the 
leakage flux of the exciter is reduced, so that more 
lines pass through the armature and the voltage is 
raised. The arrangement thus gives a field regula- 
tion in terms of the load on the alternator, and a 
compounding effect can be obtained. The device 
is of a remarkably simple nature, and compares 
very favourably with voltage regulators of the rela 
or electrically-operated field rheostat types, whic 
usually contain platinum contacts and moving oo. 
In the case of systems with an earthed neutral, the 
series windings can be put between the alternator 
and the neutral point to eliminate the necessity for 
high insulation, or in special cases series trans- 
formers could be used. 

The photographs of the spectrum of scandium, 
which Mr. A. Fowler showed, owe their chief 
interest to the fact that scandium, which is a rare 
element on our globe, is prominent in the solar 
spectrum. Mr. Fowler had obtained his material 
from Sir W. Crookes, and his exhibit displayed the 
varying intensities of the scandium lines in the arc- 
flame, the normal arc and the are burning in hy- 
drogen, and the corresponding differences in the 
spectra of sun-spots and prominences. His other 
exhibit, the spectroscopic comparison of the star 
Mira Ceti with titanium oxide, duouion the charac- 
teristic flutings which Mr. Fowler has studied, was 
mentioned in our previous notice. 


Mr, C. P. Butler’s exhibit of the Thorp-Butler 
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conzave replica grating spectroscope was also noticed. 
The gelatine replica of Mr. Thorp, of Manchester, 
are well known, and, it may be added, by no means 
expensive. They are taken from the best Rowland 
gratings, are mounted on the convex side of a con- 
cavo-convex or plano-convex lens, silvered on the 
grating side, and viewed from the other side. They 
give very bright colours, and are successfully ap- 
plied, for instance, in steel analysis. 

The magnificent photographs and diagrams of the 
observations of the distant Saturn and Jupiter 
satellites were the same as those shown in May by 
the Astronomer-Royal of Greenwich, as were also 
the photographs of the comet Morehouse, of 1908, 
which has taught us so much, thanks chiefly to the 
untiring energy of the observers at Greenwich, 
where as many photographs as possible were taken 
at short intervals. The extremely valuable and in- 
teresting series of photographs thus obtained bring 
out the extraordinary rapidity with which changes 
took place continuously in that comet, as they will 
probably do in others. The splendid photographs, 
illustrative of the work done by Dr. G. E. Hale at 
the Mount Wilson Observatory, in California, should 
also be mentioned again ; the revelation of vortices 
and magnetic fields associated with sun-spots is of 
the highest importance. The Solar Physics Ob- 
servatory, of South Kensington, also reproduced its 
interesting exhibits of last time. 

e. W. 5. S. Lockyer had made some additions to 
his admirable photographs of clouds and landscapes, 
taken from a balloon with an ordinary kodak, and 
without the use of any screen. There was, e.g., a 
photograph of cloud billows at an altitude of 2500 ft. ; 
from = wh nothing but a dense fog had been 
visible—rather an alarming height of a fog-bank 
for those who hope to dispel fogs by gun-shots or 
electrical discharges. Another photograph, taken 
from a height of 1600 ft., showed a tug steaming up 
the Thames ; the stern waves and peculiar interfer- 
ence phenomena in them were so distinctly marked 
that this method of studying wave phenomena from 
balloons or high elevations looks tempting. 

Dr. W. N. Shaw, F.R.S., Director of the 
Meteorological Office, gave a characteristic illustra- 
tion of the work done at the Office. The tempera- 
tures and pressures in the atmosphere up to a 
height of 15 miles were shown for July 27 and 29, 
1908, as derived from balloon (unmanned) and other 
observations. There were two maps of the United 
Kingdom. On each was a triangle or polygon, 
built up of vertical glass walls, covered a roughly 
rere area comprising central England, the 
south-west of Scotland, and the east of Treland, 
stretching thus across the Irish Channel. The 
height of the walls, 12 in., represented the 15-miles 
altitude. Lines of equal temperature were marked 
on the glass in blue, pressures in red ; the winds 
were indicated by vanes, and paper strips glued on 
the walls showed the troposphere, in which the 
temperature continues to decrease with increasing 
height, and above it the stratosphere or isothermal 
layer, in which there is no further fall or a slight 
reversal in the temperature. 

The demonstration by Professor Silvanus P. 
Thompson, F.R.S., of the contraction by heat of 
india-rubber has already been mentioned. The 
demonstration by Messrs. Zeiss, of 29, Mortimer- 
street, W., and of Jena, of liquid crystals with the 
aid of their beautiful micro-projection apparatus 
deserves a somewhat fuller description. The 
microscope is vertical, and decidedly complicated, 
but everything is arranged with so remarkable a 
neatness that the instrument looks simple. Startin 
from below, we first notice the polariser of unusua 
size. Within a cylindrical drum above it is a little 
Bunsen burner, with air and gas-pipe on a swinging 
arm; the air and gas supply can separately be 
regulated on graduated arcs. The whole stage can 
be turned through a circle, and be shifted laterally 
and forward. The glass plate, on which the crystal 
to be heated and examined is »laced, rests on five 
vins ;_ by the side of this plate are terminals for 
ord from a dry cell. Above the glass plate are 
the inclined nozzles of two small pipes for an air- 
blast, which is supplied from an air-chamber ; these 
pipes can be turned on swivel-joints. Above the 
stage is the water-jacketed object-glass, and then 
the analyser ; finally, on the top of the microscope, 
an inclined-plane mirror for projection. The pro- 
jection camera is fitted with an arc-lamp and a 
collective lens of high power ; the issuing rays pass 
through a water-chamber to be cooled. The micro- 
scope is built in brass, which is coated with a 
special black varnish that gives the brass the 


appearance of ebonite ; the divided arcs and some 
other parts are nickelled. Some new specimens 
were used for the demonstration. They comprised 
| par-azoxy-anisol (showing rotating drops), chole- 
|steryl acetate (showing spherical crystals), par- 
azoxy-phenetul, and yj ar-azoxy-benzoic acid acetyl 
ester. The substance put on the stage is solid ; 
it melts in the flame and shows liquid or plastic 
| erystals; that they have a crystalline structure is 
proved by the polarised light. The air-blast is then 
| turned on, and long solid crystals shoot across the 
|stage. The cycle may now be repeated. The 
| interpretation of the phenomena of liquid or plastic 
crystals, which have especially been studied by 
Lehmann, is controversial ; that some of the sub- 
stance displaying a distinct crystalline structure was 
still liquid was demonstrated by applying the cover- 
glass, when the crystal flattened out. 

Dr. Edridge-Green’s spectroscope for estimating 
colour-perception has been made by Messrs. Hilger. 
It is an ordinary spectroscope, which is provided 
with two spiral drums (right and left) graduated in 
wave-lengths, accurate to 5 Angstrém units. When 
one of the drums is turned, a shutter which is con- 
nected with it moves across the spectrum in the 
focus of the instrument, and cuts the spectrum off 
at some point which is read off on the drum. 
Supposing a wide slit is left between the two 
shutters. Then a person with normal sight will 
see, say, orange, yellow, and green ; a colour-blind 
person will only distinguish one uniform patch of 
light. One person will still see red or violet beyond 
the shutter, where another can no longer distinguish 
any light. The exact position of the neutral band 
in different dichromics can also be ascertained by 
these means. Dr. Edridge-Green has found that 
some people who have passed the ordinary colour 
tests will fail to distinguish that different shades 
of colour are in the field, so that this simple test 
would be very decisive. 

The curious property of neon to glow when 
shaken with mercury in a glass tube or quartz 
tube, which Professor Norman Collie, F.R.S., of 
University College, London, accidentally observed, 
was noticed in May ; some additional experiments 
were shown. The point is that the beautiful 
orange phosphorescence is visible at ordinary gas 
pressure, and not only in the rarefied neon. No 
doubt the shaking of the mercury against the glass 
produces frictional electricity, which causes the 
glow ; but there are some peculiar features. The 
chief new experiment was the following :—A bottle 
filled with neon and mercury was inverted ; a lead 
cap was fitted outside over the bottom of the 
bottle, and the lead and the mercury (the latter 
through a perforation in the stopper) were joined 
to the terminals of an induction coil. When the 
apparatus was worked, the phosphorescence was 
either confined to the edge of the mercury mirror 
in the bottle; or little luminous dots were visible 
all over the mercury surface, the whole vessel at 
the same time becoming faintly luminous, as if a 
fine rain were descending. It depended on the 
direction of the current as to whether the first or 
the second phenomenon occurred, and the pheno- 
mena were most striking when small sparks passed 
between the terminals of the induction apparatus. 

Professor A. W. Porter, of University College, 
London, had also made some additions to his elec- 
tric splashes on photographic plates. Sparks are 
discharged on photographic plates in various gases, 
air, nitrogen, oxygen, carbon dioxide, coal gas, 
ammonia vapour, pentane at various pressures, and 
it results that the so-called characteristic appear- 
ances of positive and negative sparks vanish, and 
that very peculiar features become discernible in 
the different media and at different pressures. 

The sections of seasonal clays, shown by Dr. F. A. 
Bather, F.R.S., on behalf of Baron G. de Geer, of 
Stockholm, promise to be of important service in 
the attempts of geologists to build up a chronology 
of pre-historic times. Baron de Geer has found 
deposits of laminated clay over the lowlands border- 
ing the Baltic; the sections of these clays, with 
their alternating bands of dark and light, varying 
in thickness, suggest the appearance of the annual 
rings of trees, and are interpreted in this way. The 
clays are believed to have been deposited by sub- 
glacial rivers during the retreat of the ice-sheet 
covering those lands during the glacial period. The 
dark clay, with its greater proportion of vegetable 
matter, it is thought, was deposited in autumn 
and winter ; the light clays represent the mineral 
matter washed down by the melting ice and snow, 








and the brown clay represents the summer deposit. 


As the ice border receded the clays extended further 
inland and further north. 

Of the other miscellaneous exhibits of general 
interest we may mention the sea-bottom deposits of 
the southern part of the North Sea, taken by the 
steamer Huxley of the Marine Biological Associa- 
tion between Dover and Berwick : actual specimens 
of the sands and shells and very good coloured 
photographs of them were shown ; and some alien 
aquatic plants from the Reddish Canal, near Man- 
chester, exhibited by Professor F. E. Weiss. The 
latter is an instructive case of howindustry can locally 
change a climate. Owing to the inflow of waste 
water from cotton-mills, the temperature of the 
canal water is in some places 20 deg. Cent. (68 deg. 
Fahr.), and various tropical and sub-tropical plants, 
introduced apparently with cotton waste from 
America and Egypt, thrive in this warm water. 
Evidence of warmer climate in our country in 
former ages was afforded by the exhibit of Dr. A. 
Smith Woodward, F.R.S., a skull of a megalo- 
saurus, the first nearly complete skull of a carnivorous 
dinosaur found in Europe, discovered by Mr. F. L. 
Bradly in the great oolite of Gloucestershire ; and 
in the exhibits of Dr. C. W. Andrews, F.R.S. These 
were the remains of a young woolly rhinoceros (a 
splendid skull with milk teeth), and the lower jaw 
of a young mammoth, showing the peculiar spout- 
like projection of the chin in these animals, which 
can be traced to the elephants of our age. These 
remains were discovered in the. Thames alluvium 
under a house in Salisbury-square, Fleet-street, 
London. 

Mention should also be made of the panoramic 
views in the Rocky Mountains, taken and shown 
by Dr. C. D. Walcott, on the boundary of Canada 
and the United States, at an altitude of 7000 ft. 
above the forest line ; the smaller view of the series 
covered the entire circle. 








NOTES. 

Proposep New Bripce Across THE THAMES. 

For years past suggestions have been made for 
relieving the steadily-increasing congestion of cross- 
Thames traftic by a drastic reconstruction of South- 
wark Bridge, which, owing to its heavy gradients, 
has long failed to carry its due proportion of the 
vehicular movement between the two sides of the 
river. Heavy gradients in bridges are commonly 
held to be picturesque, but are highly objectionable 
to the engineer and road-user. In 1819, however, 
at the time the structure in question was opened, 
the fact that the first object of a bridge is to 
facilitate, and not to obstruct, traffic was insufli- 
ciently recognised, with the result that the heavy 
inclines adopted have prevented full advantage being 
reaped from the 800,0001. expended in its construc- 
tion. ‘Traffic over all the other bridges has, how- 
ever, greatly augmented. The opening of the 
Tower Bridge has quite failed to relieve the conges- 
tion over London Bridge, and it has for some time 
been recognised that further facilities must be pro- 
vided. The most obvious scheme was the recon- 
struction of Southwark Bridge, which alone of 
the city bridges carries relatively little traftic. This 
proposition has, however,.been adversely reported 
on by the Bridge House Estates Committee of the 
London Corporation in view of the enormous ex- 
penditure which would be involved in the acquisi- 
tion of the land required for widening the ap- 
proaches. Instead, therefore, they propose merely 
to ease to 1 in 33 the existing gradients of the 
bridge, at a cost of some 231,000/., and to build an 
entirely new structure across the river, having three 
spans and situated almost due south of St. Paul’s 
Cathedral, near the western end of which the 
northern approach will debouch into Cannon-street. 
On the south side the approach will curve in a 
south-easterly direction, and end in the junction of 
Southwark-street with Bridge-road. Mr. Basil 
Mott’s estimate of the cost is 503,3601. for works 
and 1,023,623. for land, but the Bridge Committee 
are providing for a total expenditure of 1,646,983. 
The heaviest gradient will be 1 in 45. The northern 
approach will cross Thames-street and Queen Vic- 
toria-street ona viaduct. It is proposed to lay tram- 
ways across the bridge, which will thus give direct 
communication between the south of the river and 
the heart of the City, but it is to be feared that the 
highly inconvenient obstruction of traffic in the 
streets of the City at the northern end of the bridge, 
inevitable with this method of transport, may go 
far to prevent the new bridge acting adequately in 
relief of the overtaxed capacities of the existing 
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bridges, and this proposal may well receive further 
consideration. 


Lorp Cartes Beresrorn’s Navy Procramme. | 


Lord Charles Beresford, at the City meeting on 
Wednesday, unfolded to the London Chamber of | 
Commerce his proposal for a comprehensive Navy | 
programme, and in view of the fact that it was | 
also under their auspices that he first promulgated | 
his scheme which was afterwards embraced in the | 
Navy Defence Act of twenty years ago, and of | 
his accepted ability, consideration must be paid to 
his programme. He desires that in addition to 
the four battleships determined upon for the 
current year, the Government should now make 
srovision for ten more battleships, to be completed 
> 1914. He also wishes eighteen second-class 
cruisers, eighteen commerce-protecting cruisers, 
twenty-one anti-destroyers—a new class of vessel, 
larger than destroyers, and serviceable also as 
scouts — fifty-two torpedo-boat destroyers, and 
four floating docks. At the same time he de- 
mands that depleted stores should be made up, 
the coal supply brought up to a satisfactory quan- 
tity, the ammunition made up to requirements, the 
Colonial repairing-stations restored—to enable them 
to repair ships if necessary—and that 16,000 men 
should be added to the present list. The small craft 
and the restoration of the stores, docks, and yards, he 
considers, should be accomplished by March, 1913. 
The total cost of this programme he puts at between 
55,000,0007. and 60,000,000. He threw out the 
suggestion that our Colonial nations might build 
the commerce-protecting cruisers, and undertake 
the restoring and keeping in order of the Colonial 
repairing-stations. Lord Charles has worked out 
that this programme of Dreadnoughts would give us 
in March, 1914, twenty-six to Germany’s twenty- 
one; and, anticipating objections to this as an 
inadequate excess, he pointed to the fact that 
we had more than a two to one excess of pre- 
Dreadnought ships. We may point out, how- 
ever, that, with Austria- Hungary and Italy 
embarking on Dreadnought programmes, it is de- 
sirable that our excess in Dreadnoughts should be 
greater than Lord Charles Beresford indicates. He 
considers that the four ‘‘ hypothetical ships” —which 
are included in his ten—should be laid down soon, 
and this would leave six battleships to be put in 
hand between March next and March, 1912, provided 
that it is possible to complete each ship within two 
years. Thus he seeks for only six ships in two years, 
which can scarcely be regarded as at all excessive. 
Indeed, it was laid down, at the time the German 
programme was first brought forward, that our 
minimum requirement in armoured ships was four 
per annum, assuming that the period of construc- 
tion were two years. It is true that this rate was not 
maintained in the earlier years of the Dreadnought 
era, because of our early start in the building of the 
new type; but, owing to the fact that Germany 
is now overtaking the delay caused by uncertainty 
on the question of design, our Admiralty must now 
accelerate their programme. It is because of this 
that eight ships are necessary this year; and, fol- 
lowing upon this, it is desirable to return to the 
Cawdor formula of four armoured ships per annum, 
Lord Charles’ programme of auxiliary ships seems 
satisfactory. 


CuieFr Surp-Surveyor or Lioyp’s. 


The resignation of Mr. Harry J. Cornish, Chief 
Ship-Surveyor of Lloyd’s Register of Shipping, is 
an event of interest, as he has occupied for so 
many years a prominent place in connection with 
the mercantile shipbuilding of the country. Since 
1863 he has been closely identified with Lloyd’s, 
and not only because of his comprehensive know- 
ledge of mercantile marine and its requirements, 
but also on account of his bonhomie, he is one 
of the best known of naval architects. Of a 
sea-faring stock—his grandfather having fought in 
Nelson’s ship at the battle of the Nile—it was 
natural that he should gravitate towards the 
shipping industry, and, after being trained in 
Deptford Green Dockyard, was appointed a sur- 
veyor of Lloyd’s, being associated with the late 
Mr. Bernard Waymouth, at one time chief sur- 
veyor, and afterwards secretary to the Register. 
Soon after joining the staff he won the highest 
award offerec by the Committee for a drawing 
illustrating the rules for iron vessels. He made 


still later a more elaborate drawing to illustrate 
the rules for composite vessels, for which he was 





awarded the bronze medal at the 1867 Exhibition 





in Paris. This drawing is still one of the interesting 
exhibits at the South Kensington Museum. In 
1870 Mr. Cornish became Assistant Chief Surveyor 
under the late Mr. Benjamin Martell, and in this 
capacity was closely associated with all amend- 
ments and additions to the rules. When he 
succeeded Mr. Martell in 1901, he recognised the 
need for a complete modification so as to make 
the rules consonant with modern practice. Thus 
to him is attributable a large measure of the credit 
of the new rules, which were fully described 
in last week’s issue of ENarveerinc. These in 
themselves constitute an appropriate commemora- 
tion of the valuable oak that Mr. Cornish 
has accomplished for Lloyd’s Register and mer- 
chant shipping generally. In his professional 
capacity he had often difficult negotiations to con- 
duct, in order to reconcile the conflicting interests 
of underwriters and shipbuilders and shipowners, 
and his full knowledge of the technique of ship- 
building and his tact were uniformly successful. 
His genial temperament, with his artistic capa- 
bilities, constitute outstanding characteristics, and 
have helped him often in overcoming stubborn 
opposition. Thus, notwithstanding the difficulties 
of his office, he has occupied a unique position, and 
many will regret that the age limit has necessitated 
his retirement. The progress made during his 
tenure of the Chief Ship Surveyorship is suggested 
by the fact that his early experiences were associated 
with the completion and preparation for sea of the 
Great Eastern, while part of his recent work was 
associated with the completion, in conformity with 
Lloyd’s Rules, of the pases and Mauretania. 
Lloyd’s Register have appointed as his successor 
Mr. 8. P. J. Thearle, who has been his principal 
assistant since 1900. Mr. Thearle has been thirty- 
three years in the Society’s service, but his early 
training was in association with the Navy. He 
became an apprentice in Devonport Dockyard in 
1860, and five years later won a free studentshi 

at the Royal School of Naval Architecture at South 
Kensington, where he had as contemporaries Sir 
William White, Sir Philip Watts, Dr. Elgar, and 
Sir John Durston. He graduated in 1868 with 
the diploma of Fellow, and in the following year 
became Admiralty Inspector for contract-built 
ships on the Thames and Clyde, joining the Con- 
troller’s department in 1872. It wasin 1876 that he 
left the Admiralty service to join Lloyd’s Register, 
and he has been successfully employed in surveying 
work at London, Bristol, Greenock, and Glasgow, 
becoming in 1898 principal surveyor on the Tyne, 
and in 1900 chief assistant to Mr. Cornish. Mr. 
Thearle has not only an intimate knowledge of ship- 
building, but is a facile writer, and is the author 
of several works which are more or less standards 
in the literature of naval architecture. They in- 
clude :—‘‘ Laying-Off and Building Wood, Iron, 
and Composite Ships,” issued in two volumes in 
1873; ‘‘ Theoretical Naval Architecture,” in two 
volumes, published in 1877 ; and ‘‘ Modern Practice 
of Shipbuilding in Iron and Steel,” which appeared 
in two volumes in 1887. 


THe CoMMAND OF THE LoNDON Fire Bricape. 


It is with great regret that the technical pro- 
fessions have heard of the retirement of Captain 
Hamilton, R.N., from the command of the London 
Fire Brigade, for there is no doubt that during his 
time of office the general efficiency of the Brigade 
has not only materially improved, but its gereral 
equipment has also advanced. Above all, how- 
ever, there has been that harmony, as between the 
London Fire Brigade and the various technical 
societies concerned in fire questions, which makes for 
progress in fire protection throughout the Empire, 
a harmony that was conspicuously absent during 
the years preceding his appointment. During his 
successful term of command, Captain Hamilton 
was most ably assisted by the second ofticer, Mr. 
Sidney Gamble, F.S.I., A.M. Inst. C.E., whose 
personal popularity is great, both at home and 
abroad, and whose knowledge of both the scientific 
and practical side of fire-fightingis quite unsurpassed. 
In the ordinary course, dealing with an ordinary 
authority, we should have expected Mr. Gamble to 
have been advanced to command the Brigade. He 
was recommended by his chief, and recommended 
by the Fire Brigade Committee ; but the General 
Purposes Committee of the London County Council 
thought otherwise, and placed a naval officer from 
outside the Brigade first in their list of nominees for 
the post. By some extraordinary perversity and tact- 
lessness on the part of that Committee, guided, we 





understand, in the main by the oratory of two mem- 
bers of the Council who should have known better, 
Mr. Gamble was not even included among the three 
nominees that came before the full Council for con- 
sideration. Quite apart from this being an un- 
called for slight on a very able ofticer, who has not 
so very many more years to serve before he com- 
pletes his time for pension, it was certainly a slight 
for the fire service, and for the technical profes- 
sions, that a naval ofticer, an entire stranger, should 
have been placed first among the nominees. It 
meant that the General Purposes Committee did 
not consider that either technical or fire-service 
knowledge was necessary for the command, but 
that a mere disciplinarian was all that was re- 
quired. It is only right to the Council as a body 
to say that the action of the General Purposes 
Committee was not generally approved of, and 
that at this stage there was a probability of 
their report to the Council being ‘‘ referred back.” 
Unfortunately, however, at this stage a well- 
meant, but entirely unsuitable, step was taken by 
a large number of the members of the Brigade 
under the guidance of certain of their superinten- 
dents—namely, a petition was lodged with the 
London County Council on Mr. Gamble’s behalf 
(entirely without his knowledge), that he should be 
appointed to the command. No more ill-devised, 
though well-meant, action could have been con- 
ceived. To have selected Mr. Gamble with such 
a petition before them would have been the action 
of an employer bowing to the wishes of his 
employés, and it would, in fact, have been very 
difficult for Mr. Gamble to have accepted the 
appointment under such circumstances, Thanks 
almost entirely to this unfortunate petition, the 
Council did not ‘‘refer the matter back” to the 
General Purposes Committee, but adopted an alter- 
native, which if, of course, not by any means what 
was desired by Mr. Gamble’s friends, was at least 
far and away preferable to the appointment of an 
outsider to the command of the Brigade. The 
Council, by a strong majority, which included the 
whole of Mr. Gamble’s supporters on the Council, 
elected the third officer, Lieutenant Sladen, R.N., 
to the post. There is no doubt entertained by all 
who have followed the history of the appointment, 
that Lieutenant Sladen did his best to avoid 
clashing with Mr. Gamble’s interests, and, as a 
matter of fact, we believe that Lieutenant Sladen 
would have preferred Mr, Gamble to have first 
of all held office for a few years and then to 
have taken his turn at command in rotation. 
Circumstances have, however, placed Lieutenant 
Sladen in command, and we wish him every possible 
success during the tenure of his office. He has been 
with the Brigade for ten years, he knows the work 
of the Brigade thoroughly, and takes a keen interest 
in the scientific side of fire-protection, having had 
to attend in particular to Building Act matters. 
He is placed in the very awkward position of taking 
command by superseding a very popular officer, 
who was supported by the petition of the men. 
We feel, however, convinced that by tact and good 
management Lieutenant Sladen will do credit to 
the confidence placed in him, and that the scientific 
side of fire-protection will not be neglected. 








AMERICAN PerroLEuM.—The production of petroleum 
in the United States last year was 179,572,479 barrels, as 
compared with 166,095,335 barrels in 1907. The value of 
last year’s output was 129,706,258 dols., as compared with 
120,106,749 dols. in 1907. ‘The greatest production per 
State was effected last year in Oklahoma—45,798,765 
barrels. California ranked second with 44,854,737 barrels; 
Illinois third, with 33,685,106 barrels; Texas fourth, 
— pmeaatd barrels; and Ohio fifth, with 10,858,797 
varrels. 





Surron (Surrey) Sewack Works.—In a paper read at 
the meeting on June 12 of the Association of Managers of 
Sewage Disposal Works by Mr. C. Chambers Smith, 
engineer and surveyor to the Council, the author gave the 
history of the Sutton Sewage Works. Chemical precipi- 
tation and broad irrigation were tried, but without 
success ; the sludge, which was precipitated to the bottom 
of the settling tanks, was drawn off, and after lime had 
been added to it, it was agg into cakes, which, how- 
ever, were found unsaleable. The clay land, of which the 
farm is composed, was not able to purify the clarified 
sewage from the precipitation tanks, and complaints 
were made that the final effluent from the farm, which 
discharged into a tributary of the Thames, was not 

roperly purified. Bacteria beds were then laid ; these 
m4 worked most satisfactory and, notwithstanding the 
increase in population, the annnal cost of treating the 
sewage has Soneaed. The paper, which is published in 
pamphlet form, gives interesting figures on the process 
and on its cost of working. 
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WORKMEN’S CUMPENSATION ACT. 
APPEAL TO THE House oF Lorps. 

Death of Dependant.—A_ strangely difficult case was 
decided by the House of Lords on June 23. The ap- 
pellants were the United Collieries Limited, and the 
respondent Simpson or Hendry. 

he facts of the case were that a workman named 
Simpson died in July, 1907, from injuries received a few 
days before in the appellants’ service, and in the course 
of his employment. He left behind his mother, his sole 
dependant, and she died three months after, without any 
claim having been made under the Workmen’s Compen- 
sation Act. A claim was subsequently made on behalf of 
the mother’s executrix. 

The Court of Session in Scotland eventually decided in 
favour of the claim, and the appellants in March last took 
the case to the House of Lords, and finally on June 24, 
when the majority, consisting of the Lord Chancellor and 
Lords Macnaghten, Shaw, and James, upheld the Court 
of Session, while Lord Dunedin alone dissented. 

The case caused their lordships no little anxiety, because 
the same point in two other cases had been before the 
Courts of Appeal in England and Ireland, when the 
decisions were conflicting. Although Lord Dunedin in the 
House of Lords in this latest case, decided on June 24, 
agreed with the theory held by the Court of Appeal, 
the final decision of the majority of the Lords upheld 
the decisions of the Court of Session, and thus agreeing 
also with the theory of the Court of Appeal in England. 
It may now be taken as settled and indisputable law in 
all similar cases in future, that the compensation which 
would have been paid to the dependant had she lived is in 
like manner payable as a debt to her executrix, even 
though the claim was not made in the dependant’s lifetime. 

The arguments on both sides are extremely subtle, and 
are, therefore, extremely interesting. To outside laymen 
it may appear that in a case like this, where the de- 
pendant dies before the claim has been made, the arbitra- 
tor has no dependant toconsider. It must be remembered, 
however, that the dependant’s claim exists by virtue of the 
statute, which clearly enough lays it down that on the 
death of the workman there is created a vested right in 
his dependant ordependants to a sum of money as com- 
pensation to be paid by the employer, and this is not an 
uncertain thing which hangs upon the arbitrators’ award. 
It is a statutory right to a sum of money accrued that 
instantly is vested in the dependant on the workman’s 
death. It is not the claim, but the death itself which, as 
the Lord Chancellor said, is the signal for the right to 
compensation vesting. And if the right pass to the de- 
pendant on the death of the workman, it must pass to the 
dependant’s executor on the dependant’s death. This is so 
because the vested right has automatically passed, without 
the dependant being required to make the claim in person. 
The compensation due to a dependant is calculated ac- 
cording to deceased’s earnings, and it is not proportioned 
to the expectation of life of the dependant. Whether the 
workman's dependant survives him for years or days makes 
no difference, according to the statute, in the amount of 
compensation payable to the dependant. The framers of 
the Act doubtless assumed that a dependant on the de- 
ceased workman might continue to miss his help for 
many years, and consequently they made no_ express 
ee for the rare case where the sole dependant dies 
fore the claim is made. In this the Act may be defec- 
tive, for, of course, the meaning of compelling compensa- 
tion on the death of a workman is that his surviving 
dependant might not suffer ruin by reason of his death, 
which has cut off the dependant’s source of maintenance. 
It was argued on behalf of the employers that a claim is 
not maintainable unless notice has been given as soon as 
possible and the claim for compensation made within six 
months. This,-however, is merely a bar to the remedy 
when conditions precedent have not been fulfilled, so as 
to compel notice of action in the ordinary run of cases, as 
where a workman survives his injuries. It does not de- 
termine when the right to compensation arises. The 
dissenting judge in the Court of Session, Lord McLaren, 
admitted that where a dependant had made a claim and 
died before the award, the right to compensation has 
vested in the dependant, and therefore the right to follow 
up the claim passes to the dependant’s legal personal repre- 
sentatives. But if, according to this theory, the dependant 
dies before claim is made, the employer's liability is ter- 
minated. The sole point at issue between the judges seems 
to be whether the making of theclaim or the death of the 
workman is the thing that vests the right to compensation. 

The judges holding the minority view agreed that a 

right to take proceedings in arbitration was vested in the 
dependant, the right which will result in the recovery of 
money, but nothing more than this is vested. ey 
argued that to decide for this claim of the dead depen- 
dant’s executrix was to give a windfall to persons who had 
not suffered by death of the workman. The minority 
view shows up the anomaly of the Act, but as the Act is, 
the House of Lords agreeing with the Court of Appeal in 
England and the Court of Session in Scotland have inter- 
preted the Act and administered the law in favour of the 
definite right to a sum of money being vested in the 
dependant by the death of the workman, and therefore as 
it is a debt due to the dependant, it passes to the 
executor of the dependant who has died before making 
the claim and before the formal award. This is an anomaly, 
as it probably was not intended by the Legislature that 
a benefit should be conferred upon a class who now take 
compensation under the Act, although they personally 
had no claim as dependants of the deceased workman. 





Tue Santiaco.—-A canal to carry the waters of the 
Santiago a distance of 16} miles, and then drop them 
1800 ft., so as to develop 90,000 horse-power, has n 
planned by certain Mexican interests. 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
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nying diagrams each vertical line represents a market day, and each horizontal line 
represents 1s. in the case of tin plates, hematite, Scotch and Cleveland iron, and 1/. in all other cases. 
The price of quicksilver is per bottle, the contents of which vary in weight from 70 lb. to 801b. The metal 
prices are perton. Heavy steel rails are to Middlesbrough quotations. Tin plates are per box of I.C. cokes. 





Exnavust- Steam Turpines. — Messrs. Willans and 
Robinson, Limited, of Rugby, have just issued a pamph- 
let giving detailed estimates of the gain accruing from 
fitting an exhaust-steam turbine to existing plants run- 
ning with reciprocating engines, both in the case where 
these engines exhaust into the atmosphere, and that in 
which they are run condensing. In the former case the 
difficulty of obtaining condensing water has often been 
the cause of the omission of the condenser, but the fact 
that exhaust-steam turbines make a much more effective 
use of a vacuum than it is possible for a reciprocating 
engine to do, very materially modifies the financial aspect 
of condensation. The exhaust steam from a compound 
non-condensing engine giving 500 kilowatts at full load 
will suffice for a turbine unit generating as much as 375 
kilowatts, thus diminishing the original steam consump- 
tion to less than 60 per cent. of its original amount per 
kilowatt-hour. When the original plant is a “triple en- 
‘send ” using omens steam, the saving is not quite so 

rge, but an additional 300 kilowatts can be relied on from 
the exhaust turbine. Even in condensing stations, how- 
ever, a considerable steam economy can often be effected 
by fitting exhaust-steam turbines, particularly when a 
market can be found for an ienenedl 4 output of current. 
he best results are then obtained by increasing the 
supply of steam to the reciprocator, so as to raise the 

ure of its exhaust, which is then utilised in the tur- 
ine. Such a plant generating 500 kilowatts, with a steam 
consumption of 19 Ib. 
suggested, develop 800 kilowatts, with a steam consump- 
tion of 15.4 lb. per kilowatt-hour. A number of other 
alternative methods of utilising exhaust steam-turbines 
in existing stations are disc in the pamphlet under 
discussion, which will well repay study by engineers in 
charge of old-type central stations. 





ProsecTeD Harsourk Construction In Turkry.—The 
official n mme for new harbour and railway construc- 
tion in Turkey comprises, as far as Asiatic Turkey (with 
the exception of Arabia and Yemen) is concerned, a line 
from Constantinople to the Persian Gulf, a sort of trunk- 
line for Turkey in Asia, and as the most important auxi- 





liary or cross-line, a railway from <the Black 


r kilowatt, will, if modified as | harbo 





to the Mediterranean almost perpendicular upon the 
Baghdad railway. It has been fully realised that it is of 
the greatest importance to provide adequate maritime 
works at the four termini of these two railways—that is, 
at Haidar Pasha (at the Lake of Marmora) right opposite 
Constantinople, at the Persian Gulf, at Samsoun on the 
Black Sea, and at Mersina, on the south coast of Asia 
Minor. The Haidar Pasha harbour has already been 
concessioned and constructed, and concessions have also 
been given for the construction of harbours at Baghdad, 
Bassora, and at the terminus of the branch-line to Zubeir. 
There remains, consequently, the two harbours at Samsoun 
and Mersina,which it is the plan to make thoroughly 
adequate, and a harbour at Tripoli de Syrie. Harbours 
are also contemplated at Trebizonde, or Tireboli, and at 
Panderma. The works in European Turkey include 
harbour works at Ded tch, the terminus of the Oriental 
railway and the Saloniki-Dedeagatch railway, at Santi- 
senate, from where the Jamina railway starts, and at 

urazzo, of which three harbours only the one at Dedea- 
gatch will entail more extensive work. The aggregate 
cost of the more important harbours is calculated at 
£T 4,000,000, of which £T900,000 come upon each of the 
harbours.at Samsoun and Mersina, and £T500,000 upon 
each of the harbours at tch and Tripoli in Syria. 
As the Turkish exchequer will hardly be able to spare the 
necessary money, it is proposed to obtain the desired new 
harbours by means of concessions. The less important 
urs, and work in connection with these harbours, 
such as the construction of quays and breakwaters, dredg- 
ing operations, &c., comprise nineteen harbours, namely : 
Rizeh, Kerassounde, Ordou, Ounié, Ternié, Sinope, 
Amastra, Heraclea, Midia, Rodosto, Tenedos, Metelin, 
Cavalla, Adalia, Rhodos, Latakié, Jaffa, Benghagi, and 
Tripoli in Africa. The cost of these works is calculated 
provisionally to amount to £T693,700. Here, too, the 
lan of getting the work done by means of concessions 1S 
ikely to be resorted to, and, should it be found expedient, 
several works may be linked together in one concession. 
The railway companies interested in the development 
of the more important harbours will probably desire to 
secure—and most likely will obtain—the concessions 


Sea | question, but the final decision rests with the Parliament. 





JuLy 2, 1909.] 


ENGINEERING. 


27 








ABSORPTION BRAKE DYNAMOMETER. 


CONSTRUCTED BY MESSRS. W. 


AND T. AVERY, 


LIMITED, BIRMINGHAM. 























On this page we illustrate an absorption - brake 

d 'ynamometer, recently constructed by Messrs. W. and 
r. Avery, Limited, of the Soho Foundry, Birmingham, 
for Professor Longbottom, of the Glasgow and West 
of Scotland Technical College. The machine has been 
designed for the convenient testing of high-speed 
motors of various types, ranging in output from 4 up 
to 30 brake horse-power. 
_ The brake-band is of steel faced with leather, and 
is supported on knife-edges from a steel yard-arm, 
which in its turn rests on knife-edges in a stirrup, the 
height of which is adjustable by means of the screw 
and hand-wheel shown. The brake-band rubs against 
the lower side of the motor flywheel under test, against 
which it is tightened up by the hand-wheel and screw 
already referred to. The weights on the weight-plate, 
plus that equivalent to the position of the weight sliding 
on the notched bar below the yard-arm, are equal to 
the difference in the tensions on the opposite ends of 
the brake-band. As will be seen, the instrument is self- 
contained in a strong cast-iron frame, which is bolted 
to the floor of the laboratory. 








Bi INDUSTRIAL NOTES. 

HE ninety-ninth annual report of the Ironfounders 
reviews the history of last year—1908—in so far as it 
pertains to the society, and the branch of trade it repre- 
sents. The report says that ‘‘1908 will long be remem- 
bered with sighs and darksome thoughts. ... For 
sorrow, sadness, and want of work it almost seems to 
he the worst in the society’s experience,” and this 

s the hundredth anniversary year of its existence. 
Hopes are expressed of a revival, but at the date 
of the report there were no signs of a renewed 
spell of activity. The expectations as to the effect of 
the new Patent Act had not been realised, and wages 
were being lowered wherever it was possible to reduce 
them. The one bright spot on the horizon is that 





Conciliation Boards have been formed in Lancashire 
and district, and on the North-East Coast, which cover 
an area in which 8000 members of the society are 
usually employed ; these Boards prevent strikes and 
lock-outs, and the report asks that the Boards shall 
have a fair and impartial trial. It prophesies that 
‘all will have cause to be thankful that such a Board 
has been formed.” This is the rightful spirit in which 
to welcome such an agency in the cause of peace in the 
industrial world. 

The decline in membership was not great in the year 
—only a net decrease of 482 by deaths and arrears. 
Fewer new members were admitted, and the strain of 
extra contributions led some to fall out of the ranks for 
at least a while. The aggregate income for the year 
was 78,757/. 12s. 7d., showing a net increase over the year 
1907 of 301/. 18s. ld. There was a decrease in some of 
the items, including dividends and bank interest. This 
is not to be wondered at, because there was a total 
decrease in funds of 38,799/. lls. 2d. The total 
membership at the end of the year was 19,019 in 128 
branches. The total expenditure amounted to 117,561. 
19s. 6d. The expenditure on benefits was as follows: 
— Donation — unemployed, 67,812/. 17s. 1d.; sick 
benefit, 11,416/. Os. .; superannuation, 21,8751. 
19s. 7d.;. accident benefit, 1460/. 15s. 2d.; funerals, 
3204/. 10s.; benevolent grants in cases of distress, 25/. ; 
dispute benefit, .4199/. 12s. 6d.; in addition to the 
latter there was a payment of federation benefit of 
772/. All other expenditure amounted to 5799V. 
4s. 7d. There were also contributions to the General 
Federation of Trades, 1092/. 1s. 8d.; to the Labour 
Representation Committee, 173/. 15s. 8d. ; to collateral 
trades, 10/.; and to the Metallurgists’ Bureau, 14/. 5s. 
The amount spent on strikes and the lock-out was 
small, considering the unrest in the engineering trades 
in 1907. The Society had to suffer by the action of 
the engineers on the North-East Coast, which led to a 
lock-out for a short period, The cash balance was 





reduced to 55,849/. 12s. 3d. at the end of the year ; in 
1900 it stood at 107,048/. 2s. 7d., since which date 
there has been an annual decline. During the last 
seventy-eight years the following sums have been 
expended : — Donation benefit, 1,186,958/. Os. 6d.; 
superannuation, 384,305/. 12s. 6d.; sick benefit, 
383,391/. 18s. 1d.; funerals, 116,822/. 4s. 2d.; disputes, 
75,8241. 4s. 8d.; accidents, 50,474/. 6s. 2d.; benevolent 
grants, 10,350/. 3s.; working expenses of all kinds, 
central office and all the branches, 229,675/. 18s. 4d. 





A few days ago the President of the Local Govern- 
ment i erred to the average duration of . life 

in the ranks of labour, and showed how it had in- 

creased in the last fifty years. In the table of deaths 

of superannuated members in the lronfounders’ report 

the average works out at 71 years 43 weeks 2 days, 

ranging from 60 to 85 years. This is a remarkable 
example of the effects of better conditions in the lives 

of the workers. It is nearly the same in the engineers 
and other skilled trades.. The three chief causes of 
death in 1908 were paralysis, loss of sight, and acci- 

dents at the trade. One table gives an account of the 
number travelling in search of work; the total was 
1178, an average of 132, or 6.8 per cent. of the total. 

Of course, it was higher years ago when tramping 

benefit was general ; now it is strictly limited in cha-’ 
racter. The drain on the funds was such that no grants 
were made to other societies last year. But the society 
contributed to the Trades Union Congress, the General 
Federation of Trade Unions, the Labour Party, and to 
the Engineering and Allied Trades’ Federation. There 
were disputes in fifty-eight places in 1908, but none of 
them was very serious ; that on the North-East Coast 
is not counted, as the members were only concerned 
indirectly. The record is in all respects well done, 

— detail being given and classified under proper 

heads. 





The Tenth Annual General Council Meeting of the 
General Federation of Trade Unions will be held on 
July 1 and 2 at the Hotel Metropole, Blackpool. The 
agenda is not a very exhaustive one, but it contains 
matters that may evoke serious debates. The delegates 
are to be welcomed by the civic authorities and the 
local trades council. After greetings from fraternal 
delegates there is to be a reception by the Mayor. 
These civic welcomes are now very general all over the 
country. Prior to 1872, when the Mayor of Notting- 
ham received the delegates, and gave a civic banquet 
to them, no such recognition of hour delegates was 
ever known. The delegates will first be called upon to 
consider amendments to the rules, which in some 
respects means a revision of the constitution. This 
was rendered necessary in part by the strike in the 
cotton trade last autumn, when a dispute arose as 
to whether one branch was entitled to lock-out or 
dispute - pay. Other amendments touch on the 
same question from other standpoints. One of the 
amendments is to the effect that payment of strike- 
benefit is not to be made until the dispute has lasted 
six whole days, when the full benefit is to be paid for 
the entire week that the strike has lasted. If only 
one member of a union is out on strike, he is to be en- 
titled to strike-pay. Official notification is at once to 
be given to the Federation of any dispute which may 
arise. The proposals for State insurance are to be 
ey, considered, a report thereon being presented ; 
also the suggestion to teach soldiers trades. This is a 
subject on which some trade unions hold very stron 
views, as it is supposed that the men thus taught wil 
become dangerous competitors. 





There are still some differences of opinion among the 
leaders and officials of friendly societies as regards the 
proposal to institute State imsurance as a provision 
= unemployment, sickness, and general invalidity, 
which shall apply to the masses of the people nation- 
ally. Some members express fears that it will injure 
the friendly society proper ; some even have gone so 
far as to allege that the scheme is intended to confiscate 
the funds of friendly societies. This was declared to be 
‘**rubbish ” by the Chief Ranger of the Ancient Order 
of Foresters, at the celebration of the seventy-fifth 
anniversary of the foundation of the society at Man- 
chester on Saturday last. He also referred to the 
declaration of one important society made in con- 
ference that the society would never accept a State 
subsidy. He reminded them that the society in 

uestion had been receiving State subsidies from the 

rst, in one form by the remission of all income- 
tax on the funds. It is so in other ways. In fact, 
from the first the object of legislation was declared 
to be to protect and encourage friendly societies, and 
banking facilities were given long ago. But no final 
decision of the societies is possible until after the pro- 
posed interview with the Chancellor of the Exchequer, 
when the scheme in its relation to these societies 
will be discussed. The letter of the President of the 
Board of Trade, recently sent to a correspondent, will 
help to allay any fear, if any existe, It is not intended, 
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to hurt such valuable helps to tliift as the friendly 
societies, but to assist them. 





The Home Secretary has done a rightful and generous 
thing in giving the members of the Metropolitan 
Police Force one day’s rest in seven, instead of one 
in fourteen, as heretofore. We need the Navy and 
Army to protect our shores, but we have to depend upon 
the police to defend our persons and our property, 
and protect our homes, Their duties are onerous and 
often dangerous, and as a general rule they must be 
monotonous, especially during the night watches, in 
all sorts of weather. Considering the nature of their 
work, and the pay thereto attached, we may congratu- 
late ourselves upon the general character of the force. 
The ratepayers will, of course, have to pay a little 
more, but it will be small, covering as it will the huge 

ypulation in the Metropolitan Police district. But 
or the sake of security it is better to pay more and 
have the satisfaction of knowing that the members of 
the force are content. 





There was a large attendance of delegates at the 
annual meeting of the various sections of the Cotton 
Operatives’ Association at Bolton on Saturday last. 
The proposed scheme of employers for dealing with 
local disputes was considered, but the result of their 
deliberations was withheld from the Press until it had 
been communicated to the employers. It is reported 
that strong exception was taken to one clause in the 
proposed scheme, but that it would be a subject for 
negotiation. It is encouraging to know that these 
negotiations are in progress, for the final issue is 
almost sure to bea peaceful solution of difficulties 
long outstanding. Neither side would desire a repeti- 
tion of what took place last autumn, which resulted 
in a lock-out. Besides which the cotton industry is 
not just now in a very prosperous condition, for short 
time is contemplated shortly. 





At the great gala-day of the Yorkshire miners—an 
annual demonstration of vast proportions—the coming 
into force of the Mines Fight-Hours Bill was neces- 
sarily one of the subjects dealt with by the speakers, 
and they had the good sense to deal with it in a most 
conciliatory way. There were no remarks likely to 
cause friction or accentuate differences. It appears 
from the speech of one of the miners’ members that in 
Yorkshire there will be little difficulty in arranging 
all differences. It is only in Scotland and South Wales 
and Monmouthshire—the two going together—that 
there is, or was on Saturday last, the date of the demon- 
stration, a dark cloud, threatening an industrial storm. 
There is cause for much thankfulness that this cloud 
has, however, now lifted, and the dangerof a huge strike 
has passed away, for on Wednesday last, after a sit- 
ting at Cardiff of more than thirteen hours, between 
the coalowners and their employés, the dispute was 
settled on the following terms :—(1) With regard to 
the sixty hours question, the matter is to be left over 
to be settled by a test-case. (2) With regard to the 
question of double shifts, the owners have compro- 
mised with the men on the following terms :—That, 
providing the men do not raise any local obstacles to 
the putting into force of the double shifts, where it is 
shown that that method canbe adopted safely, the 
owners on their part will undertake to consult the men 
before adopting such methods of working in any col- 
liery. The decision will cause great relief throughout 
the country. 





The President of the Board of Trade piloted his 
Wages Board Bill so well that it through the 
Grand Committee by the middle of last week, except 
the financial clauses, and these have to be in 
Committee of the whole House before they can be in- 
serted in the Bill. 





A committee has been appointed, of carefully-selected 
representatives of the various Government depart- 
ments, to consider and report upon the Fair-Wages 
Clause in Government, departmental, and other con- 
tracts, with the view of uniformity in all contracts by 
or on the part of the State. The Government seems 
determined that the resolution of the House of 
Commons on the subject shall not be evaded. 


The women of Lancashire, Yorkshire, and other 
textile centres appear at last to be fairly united on 
the subject of the abolition of the half-time system. 
At the congress convened by the women co-operators, 
held last week, a resolution to that effect was adopted. 
But the speakers went further, demanding that the 
school age limit be raised to fifteen years. This 
demand is sure to evoke opposition. 


On Tuesday in last week the taxi-cab drivers of 
Liverpool struck work as a protest against the terms 
exacted by the Liverpool Motor-Cab Canpeny. The 
men allege that the company exacted from them Is. a 
day for insurance, and also ordered them to fill their 
tanks with petrol before starting to run their cabs. The 








men further allege that under the conditions imposed 
they have to work sixteen hours per day to get any 
reasonable weekly wage. The men have to provide 
the petrol. 





On Thursday in last week a most important agree- 
ment was arrived at by the per of the 
Engineering Trades’ Employers’ Federation and those 
from thirteen trade unions affected, which, if accepted 
on both sides, will effect a five years’ settlement of 
wages disputes. The employers sought a reduction in 
wages of Is. per week, and 24 per cent. in piece-work 
rates. The men determined to resist this. A con- 
ference was therefore called, with the result that a 
common basis was agreed upon—wages to remain as at 
present, and to continue for five years from the present 
month (July). This is a happy ending to a dispute in 
which from 12,000 to 14,000 skilled men would have 
been involved, besides labourers and others indirectly 
affected. There is every probability that the terms 
provisionally agreed upon will be endorsed by the em- 
ployers and the workers respectively. This is another 
victory for conciliation. It is wise for both parties to 
have such an agreement for a specified long period, as 
the employers can base their contracts upon the 
current rates without fear of disturbance. The men 
also enjoy a fixed rate for the period. 





The scheme of labour exchanges, as set forth in a 
White Paper issued by the Board of Trade, containin, 
a financial statement of cost, indicates the nature an 
extent of this new departure in the labour world. 
There are to be two great divisions in the United 
Kingdom, each to be a complete unit in itself, with a 
central clearing-house, the divisional clearing-houses 
to be co-ordinated with each other, and the national 
clearing-house in London. It is estimated that there 
will be 240 exchanges, exclusive of the divisional 
clearing-houses. At first, the buildings are to be hired, 
but in towns of over 100,000 in population they are 
to be built. The estimated expenditure will be :— 
First year, 100,000/. ; the two next years, 210,000/. 
each ; the next seven years, 200,000/. ; then 180,000/. 





The iron and steel trades showed no sign of return- 
ing activity at the Midlands market towards the close 
of last week. Some people put the dulness down to 
the near approach of the quarterly meetings ; at any 
rate, the business done was small. 





The fourteen days’ notice to cease work at one of the 
Cumberland coal-pits was to have expired on Satur- 
day, the 19th ult., but at the last moment was with- 
drawn, on the understanding that the owners could 
terminate all engagements at a day’s notice. At 
another pit the wages dispute was settled by negotia- 
tions between the manager and a deputation of the 
men. It was agreed that the wages of labourers were 
to be advanced 3d. per day, while the miners were to 
be paid according to the average of the district. Later 
on the Conciliation Board agreed as to working hours 
under the Mines Eight-Hours Act. Peace is therefore 
ensured. 





The trade unions in the cotton trades have combined 
for the purpose of trying to raise the wages of the 
oo in the Manchester district, where, it is 
alleged, the rates are lower than in the other chief 
centres of the industry. For some times past the 
unions have been organising for such a campaign. 





A batch of prosecutions were heard in Lancashire 
last week for breaches of the Factory Acts by excessive 
hours of working. In most cases they were in the 
tailoring trades ; in some instances there were charges 
of obstruction to the factory inspectors. 





The Paris strike agitator, and secretary of the Elec- 
tricians’ Trade Union, is again trying to come to the’) 
front. He is threatening all kinds of things to overawe 
the public. He is a revolutionist of a dangerous type 
—one to be muzzled before harm is wrought. Of course, 
he is angry because of the failure of the postal strike, 
but his angry threats deserve punishment. 








THe Panama Canat.—The Pacific entrance to the 
Panama Canal named Bal in honour of the 
discoverer of the Pacific. The name by which it has 
hitherto been known was La Boca. President Taft is 
responsible for the change which has been made. 





EMISSION AND ABSORPTION OF THE ELxEcrric ARC 
Licut.—In a Doctor dissertation, presented to the Uni- 
versity of Rostock, M. Rosenmuller describes experiments 
on the light emission and absorption from electric arcs 
which he undertook on the instigation of Hallwachs. He 
used homogeneous carbons of Siemens and arcs $ in. in 
length, consuming 13.5 amperes at 68 volts. The chief 
emission, he found, was at the band 3854. A large 
amount of the radiation was thermal, and the ratio of 
emission to absorption yielded an arc temperature (black 
temperature) of deg. Cent., which is in good agree- 
ment with other estimates. The most intense photographic 
action was due to the ultra-violet rays 221 « u, 








THE ENGINEERING OF ORDNANCE. 
By Lieut. A. Trevor Dawson, R.N.* 

THE announcement made to me by your secretary, that 
the Council of your Institution had kindly decided to 
award to me the first Gustave Canet Gold Medal was one 
of the greatest pleasures, and at the same time one of the 
greatest surprises, of my life. I most heartily appreciate 
this distinction. But I will not attempt to ignore the 
fact that the duty imposed of delivering a lecture on some 
subject associated with the late Mr. Gustave Canet’s 
meritorious work had a subduing effect on a iness, 
And yet a closer contact with the spirit of Mr. Canet’s 
work has afforded me an inspiring pleasure equal to that 
brought by your selection of me as the first Gustave 
Canet lecturer. No more suitable method of commemo- 
rating a great engineer’s life could have been conceived 
than the instituting of such an occasion as the present, 
when your thoughts may be recalled to the work achieved. 
We are brought into communion with his ideals, with his 
motives, and with his successes, and are thereby encou- 
— to exertion towards similarly great achievements. 

think you will agree with me that a dominant note in 
Mr. Canet’s work was the soundness of his mechanical 
nius, and in the choice of a subject to-night there is 
ittle alternative to a consideration of the influence which 
mechanics, chemistry, and metallurgy have had on ord- 
nance. Mr. Canet was an engineer before he became an 
artillerist. When he took up arms in defence of his 
country during the Franco-Prussian War, his mechanical 
bent of mind led him into the artillery branch of the 
service. The ultimate result was the awakening in him 
of an ambition to utilise his engineering knowledge for 
the improvement of the defensive weapons of his native 
country. That he achieved this end it were easy to prove. 
We are concerned, however, with his methods. Thus 
early he was thorough; he sought inspiration from 
the fountain head. Moreover, he recognised then, as 
always, that science knows no geographical boundaries ; 
he spent five years in one of the most pr ssive 
works in Britain, under Vavasseur, an originating and 
enterprising genius. To a knowledge of artillery needs, 
Mr. Canet thus added an engineering experience which 
greatly influenced all his work. This early association 
with British engineering was severed when, in 1881, he 
organised the great ordnance works at Havre, which were 
merged in the Schneider Works in 1897, when Mr. Canet 
became responsible for both these famous ordnance es- 
tablishments. But he ever continued in sympathy with 
British engineering, and those who were brought from 
time to time into association with him recognised that his 
unquestionable patriotism never robbed him of apprecia- 
tion of all engineering successes. 

The Junior Institution of Engineers therefore did well 
to honour him by making him the first foreigner to 
occupy the presidential chair. His decision to institute 
a medal commemorative of his appreciation of this dis- 
tinction, and the beautiful devotion of his widow and 
family in carrying out his wishes, confer a lasting benefit 
upon the Institution, as there is thereby constituted an 
appropriate occasion when we can from time to time 
revive his memory by thinking of his work and that of 
his colleagues in that branch of engineering of which he 
was so illustrious an exponent. 

Mechanics and Ord —In this alliance of mechanics 
with ordnance, so characteristic of Canet’s work, we 
have only a recurrence of ancient history. Our pro- 
genitors of the early ages were encouraged in the study 
of mechanics solely in order to produce the implements 
of war to be used against neighbouring and marauding 
tribes. Even their artistic temperament found a means 
of expression in the carving of these implements; and 
wonderful some of them are. As civilisation developed 
the peaceful arts profited ; but for centuries the greatest 
triumphs were ‘Gap which triotism produced for 
national defence. ° Many may think that this still holds 





It is no discredit to the workers in the middle ages to 
say that development was in size rather than efficiency. 
The discovery of gunpowder, and its introduction into 
Europe in the thirteenth century, opened a new era; 
but the advance achieved within the past fifty years 
has been enormously greater than in any previous period. 
It dates from the days of the Crimean War, when it was 
realised that Britain had lost the premier place in ordnance 
manufacture owing to our failing to continue to apply the 
rifling and breech-loading systems, because of accidents 
due to inadequately-closed Seoveh ideabe. It has ever 
been thus: a careless incident has condemned a principle. 
Mankind is prone to argue from the —_— to the general. 

29 there is indicated the progress in gun 
construction since the Crimean War. Alongside a 12-in. 
muzzle-loading gun of about 1864 (Fig. 1) there is shown 
one of the latest breech-loaders (Fig. 2). The earlier gun 
has a length of 12 calibres, and the latest of 50 calibres, 
an increase of 38 ft. The consequent advance in the 
velocity at the muzzle is from 1300 ft. to 3000 ft. per 
second, while the weight of the projectile has gone up 
from 614 lb. to 8501b. The resulting difference in the 
muzzle energy is enormous ; it has been multiplied nearly 
eightfold, being53,045 foot-tons, as compared with 7195 foot- 
tons for the 1864 gun. This increase in power, as I shall 
presently show, is largely due to improvements in the 
propellant, the black powder of former years being re- 
placed by the smokeless nitro-cellulose explosive com- 
pound of to-day. ; ‘ 
A better illustration of power, however, is the thickness 





* The Gustave Canet Lecture (slightly abridged) of the 
Junior Institution of Engineers, delivered at the twenty- 
fifth anniversary meeting of the establishment of the In- 
stitution, held at the Hall of the Worshipful Company of 
Fishmongers, June 30, 
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resent made, while suitable for an inner barrel, from 
a hard and of high tenacity, has little margin 
between its limit of elasticity and rupture, and tu 

made of this material are consequently liable to fly to| 
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Fic. 5. PHorograrn or a Contact SuLPHUR 
Print FROM A SeEcTION oF OcTaGonaL INGOT 
FoR 12-In. Gun. 


pieces suddenly, without warning. The brittleness and 
uncertainty of this material prevent us, therefore, from 
constructing a gun entirely of steel.” 
TABLE I.—Tests of Material for 1864 Gun and 
1909 Gun. 


1864, 1909. 


Breaking Elastic | Breaking | Elastic 
Stress. Limit. | Stress. Limit. 








tons per tons per tons per tons per 


sq. in. sq. in. sq. in. sq. in. 

Wrought-iron coils Pe 23 12 
Wrought-iron hoops. 10 | 
Ordinary steel for guns, 

1909 - a oe pe | 34to 44 21 
Nickel steel for guns in | 

1909 $ : is .. | 45to 55} 30 
Wire for gunsin 1909... ae .. | 90to 110 


Problems in the Manufacture of Steel for Guns.—The 
manufacture of the large gun-tubes of to-day, especially 
when using the high tensile alloy steel introduced during 
the past few years, involves the solution of many difficult 
»sroblems, of which the three principal may be said to 


Le 

1. The ensurance that large hollow forgings shall 
throughout be regular and even in mechanical properties. 

2. The overcoming of mechanical and physical diffi- 
culties attached to the production of large masses of steel 
free of cracks, flaws, sandy defects, ‘‘ ghosts,” &c. 

3. The production of considerable weights of steel of 
high tensile strength and elastic limit, but showing no 
trace of brittleness. 

The first problem has now bees. disposed of as a result 
of experimental work on a large scale. It might at first 
sight appear that the production of large masses of steel 
in the form of an ingot and of absolutely even composi- 
tion throughout should present no great difficulty, but it 
has been ond absolutely impossible, owing to the irre- 
sistible tendency of certain elements in the steel to segre- 
gate ; three elements—carbon, sulphur, and phosphorus— 
show this migratory propensity. They are always found 
in aaa quantity in the part of the ingot last to 
solidi y- 

It is absolutely necessary that no such segregated area 
shall become part of a gun-tube owing to the inferior 
properties of steel containing such impurities, and in the 
absence of any method of preventing such a segregation 
a great deal of research has been carried on for years in 
order to find exactly in what manner segregation takes 
place. By suitably arranging the ingot-mould it becomes 


possible to cut away the impure portion without spoiling | the sulphuric acid, and gaseous sulphuretted hydrogen is 
the remainder for gun-tube manufacture. roduced. This, in turn, interacts with the silver bromide 

Latterly a new means of detecting sulphur segregation | in the paper, and forms a brown insoluble deposit of 
has been put into extensive use. This method consists of | silver’sulphide. In this way each particle of manganese 





Fic. 6. NickeLt-CHrome Gun-STEEL in Pearuitic Fic. 7. Nicket-CHromE GuN-STEEL IN SoxBITIC 
State; Exastic Limit 20 Tons per Square State; Exastic Limit 35 to 40 Tons vER 
INncH. Square INcH 














Fic. 8.. Gun-Harpentne anp Gun-Burmpine PLant. 


sectioning the steel forging to be examined, polishing it, |.sulphide existing in the steel is clearly. shown on the 
and squeegeeing down on the —— surface a sheet of per by a brown speck, and from the ‘number of the 
ordinary photographic bromide paper soaked in weak | brown specks the most accurate knowledge is obtained of 
(about 10 per cent.) sulphuric acid. Interaction takes | the extent and degree of the sulphur segregation. 








place between the manganese sulphide of the steel and| Fig. 5, annexed, is made from a sulphur print taken 
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in this way from the longitudinal section of a 12-in. | ogee that it isnot possible to get by shrinkage, which is 
. : 

| The wire is much more ikely to be free even from minor 

: ) 4 | defects ; firstly, because of the process of manufacture, 

along its central axis, all the segregation would be re-| and, secondly, because it is possible to inspect and test | 


octagonal ingot, from-which it is seen that the point of 
maximum segregation is on the central axis of the ingot, 
and quite near the top. Were this ingot to be trepanned 


moved, and the remainder of the steel would be prac- 
tically uniform in sulphur contents. As it has also been 
found that the other twoelements mentioned—carbon and 


phosphorus —follow the same direction in segregating as | with a 
ur ualities | rende 
ition would be found after the removal of the | If in a tube or hoop there be a flaw, whether hidden or 


does sulphur, it is evident that no appreciable in 
in,com 


ifficult operation, especially in the case of long hoops. 


the wire throughout its complete length. pe 
If the. inner A tube.of a-wire-constructed gun fails, it 


| is still possible to continue firing without danger, while 
n constructed entirely of steel the weapon is 


useless in the event of the inner tube splitting, 


central core. The methodsemployed in casting this small | visible, there is great danger of such flaw extending 


ingot, and ensuring the location of the centre of segrega- | until rupture takes place. 


On the other hand, where 


tion in the head, are applied at the Vickers works in the| wire is used, a rupture in any coil cannot spread to ad- 


1 t ingots with éxactly similar results. 
he second problem mentioned—that is, the overcoming 


of mechanical and physical defects—is far too large a sub-| explosion causing serious damage to the turret. 


td 


ject to be dealt with m qaet time, but, as in the case of 
segregation, it has been largely/solved by the application 


of scientific and accurate methods of investigation. 
The third problem, associated with the production of a 


jacent coils. Should a large-capacity high-explosive shell 
urst in the bore, the wire construction will prevent = 
i i The 


| construction utilising steel and wire enables the gun to be 


re-lined and rendered nearly as good asnew. This is more 
difficult in guns of solid-steel Construction. _ It will there- 
fore be seen that the gun of wire construction is stronger 





according to the ultimate internal measurement of the 


gun or jacket. The machinesin use are capable of taking 
an ingot of over 15 ft. long, the total length of the 
machine being over 40 ft. 

The ingot is next forged under one of the hydraulic 
presses. A hollow mandrel is used, so that continuous 
supply of water may be forced through to prevent it from 
becoming over-heated while the great red-hot mass of 
steel is Teing gradually worked to approximate length 
and diameter. The presses are worked by a special ar- 
rangement, which enables the engine to run continuously, 
although the press is intermittent in its operations. With 
this combination a very quick action is secured ; the en- 
gine, continuously running, is always ready to put on the 
maximum pressure when the actual operation of forging 
begins ; whereas with the usual simple direct operation 
time was lost, as the engine had to reach full power from 
low s or from rest. The intermediate eee of 
1120 1b. is also utilised for the quick return of the main 
ram. Furnaces adjacent to the press are used for re- 
heating the forging. 





Fic. 9. 


steel of suitable mechanical properties, has been met by 
the addition to the steel of suitable elements—notably 
nickel and chromium—and by the scientific heat treat- 
ment of the finished forging. In recent years a t 
amount of work has been done in this direction, and it is 
now found possible by a correct sequence of heat treat- 
ments very considerably to increase the tensile strength 
of the forging without in any way diminishing, and, in 
fact, increasing, its ductility and power to resist shock. 

To show the very different mechanical tests in an alloy 
steel which can be produced by varying treatments, I 
show first, in Fig. 6, on e 30, a micro-photograph of a 
structure known as “pearlitic,” produced by annealing, 
the steel in this condition being soft, and giving an elastic 
limit of only 20 tons per square inch, and a proportion- 
ately low breaking stress. 

The other micro-photograph (Fig. 7) is from the same 
forging at a later stage, and illustrates what is now 
termed a “‘sorbitic” structure. This is the quality 
universally found in a finished gun-tube. In this con- 
dition the steel shows, as compared with the “‘ pearlitic” 
condition, a greatly inc tensile strength, and as 
high as 40 tons per square inch, with only slightly reduced 
resistance to shock. 

I think these few slight indications of the. trend of 
present-day metallurgy will show you the care each of the 
several parts of a gun receives during manufacture, and 
the anxiety that is shown in avoiding anything but the 
best possible and most suitable material for this work. 

Wire-Wound versus Solid-Stecl Systems of Gun Con- 
struction.—This consideration of the properties of modern 
steels naturally leads to a discussion of the two distinctive 
methods of gun construction—the one in which wire- 
winding is a prominent feature as adopted in the British 
Serviee, and the solid-steel system identified with guns 
for Continental Powers. On 29 there are shown 
sections of a 10-in. gun built up on each system, Fig. 3, 
page 29, illustrating the steel and wire construction, and 
wig. 4 the solid-steel gun. 

‘The chief advantage of the wire-winding system is 
that uniformity of stress is attainable throughout the 
whole of thé material employed in the gun’s structure to 
an extent that is impossible in the case of a gun built up 
of steel hoops only. Weight for weight, the maximum 
stress being the same, the gun constructed of steel and 
wire is therefore of the most. efficient construction. This 
uniformity of stress throughout the whole mass of the 
gun is due to the wire being wound on at the theoretical 
tension necessary to obtain from every layer the maximum 
resistance when the gun is fired. Moreover, the breaking 
stress of the wire used is about twice as great as that 
of the best steel which it is possible to have for solid-steel 
construction. Again, by the regulation of the initial 
tension on the successive layers of wire during construc- 
tion, the full effect of the reinforcement is obtained to a 
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and better able to resist the great radial stresses due to 
firing than a gun of solid-steel construction of the same 
weight. It is safer in the event of accident and more 
easily repaired. 

In some of the Continental countries, however, the 
solid-steel construction is preferred; the various points 
on this subject were discussed in Mr. Canet’s presidential 
address to this Institution, * and the principal reason given 
by him in favour of the solid-steel construction is the 
recent great advance made in the provision of steel in 
large homogeneous pieces of splendid quality, high elastic 
limit, great breaking strain, and with great elongation. 
In view of these advantages, Mr. Canet considered that 
wire construction was not necessary. 

The Construction of Guns.—The first process in manu- 
facture, as carried out at the River Don Works, is the 
casting of the ingot in a mould, generally octagonal. 
Through the ingot a hole is trepanned from end to end, 
an operation which is carried on ina boring-mill. The 
trepanning bar varies in diameter from 15 im. to 21 in., 


* See ENGINEERING, vol. lxxxiv., page 729. 





The gun-tube, forged to approximate dimensions, is 
next passed to the lathes and other machine-tools, some 
of them being 90 ft. in length, with headstocks of propor- 
tionate diameter, and all driven by independent electric 
motors. The forging having been rough-turned extern- 
ally, is bored, and some of the machines utilised for this 
purpose have beds 108 ft. in length, the work in some 
cases being carried on simultaneously from both ends 
(Fig. 9, above). 

The tubes are next re-heated and tempered or hardened 
in a bath of oil. Fig. 8, on e 30, shows the plant used 
for hardening the guns. The heating and oil baths are 
under the ground level, and the hn Goliath crane 
lowers the gun-tubes intothe baths. Test-pieces are then 
taken from both ends in order to ascertain if the forging 
is satisfactory before being finally machined. 

Wire-winding is one of the most interesting processes 
in connection with the manufacture of modern guns. 
Round the tube, which has been rough-bored, there 1s 
wound steel wire or ribbon, about } in. wide, and _ ,y in. 
thick, and of a tensile strength of 100 tons to the square 
inch. The wire is put on at high tension. The reel, with 
eee gear for ensuring that the wire will always be at 
the correct tension, is mounted on an extension of the 
saddle of a large lathe, on which the gun-tube is rotated. 
The end of the wire or tape having first been secured to 
the tube at the breech end by being wedged into a small 
recess, the gun is rotated, and the wire tape wound upon 
it at high tension. The saddle with the reel is traversed 
by screw gear along the bed of the lathe, so as to wind 
the wire in one close continuous layer from breech to 
muzzle, and vice versd, until the required amount has 
been wound upon the tube. The tension of the wire is 
ensured in a simple way: the wire or ribbon, as it is un- 
wound from the reel, passes to the gun-tube through dies 
of hardened steel, with slightly curved surfaces. These 
dies or nipping-blocks are pressed together by a series of 
levers oo weights, in order to obtain the necessary pres- 
sure. Any variation is possible by changing the weights 
on the levers. 

After the gun is wire-wound, it is, if necessary, 
skimmed up in a lathe to get rid of any irregularities 
due to the difference in the section of the wire. It is 
then carefully measured, and the internal diameters of 
the outer tubes or jackets are carefully bored to suit. 
The building up of the gun is carried out at the Goliath 
crane, shown in Fig. 8. It lifts 100 tons, travels on rails 
laid for a oe of 200 ft. on a gauge of 55 ft., over the 
oil-baths and heating furnaces a the ground-level. 
The height from ground-level to the hook at its highest 
position is 77 ft., so that the longest guns made can be 
carried, 

Fig. 9, above, is interesting to engineers from two 
points of view: firstly, because it illustrates the lathe in 
which a tube for a 12-im. gun is being rough turned, and, 
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secondly, because of the extent of cutting which can be | certain alkalis are also incorporated in the propellant, | trinitrotoluol, which, though only very slightly less 
taken by such modern tool steels as that made by the | the stability is very greatly enhanced. powerful than picric acid, possesses many advantages 
Vickers’ Company. You will notice that the steel cutting | In all propellants, however, no matter of what type, it| over it, one of which is that it will not form dangerous 
from the tube is of enormous length ; in one instance it | is absolutely essential to use only the purest and cleanest | combinations with other bodies with which it may come 
measured 188 ft. without breaking, a fact which indicates | constituents if proper stability is to obtained. The | in contact, whereas picric acid in contact, with certain 
the good bron | of the steel and the homogeneous inpartonse of only using“a powder which has excellent | métals forms very unstable and dangerous picrates. 
character of the forging. y stability under all changes of climate is apparent when | Moreover, trinitrotoluol is not unpleasant to work with, 
The breech bush which carries the block and the breech | one considers the enormous loss of life and material which | nor does it disfigure, like picric bey 

mechanism has meanwhile been manufactured. The ma-| would occur in the case of a powder magazine on hoard| The diagram (Fig. 10, on page 31) clearly indicates the 
chines used are mostly of special design to ensure extreme 
accuracy in every dimension, and all are electrically 
driven. At almost every stage tests are made and the ' 
work very carefully inspected, and when the gun is com- Fig. il 
pleted, a final inspection is made before the weapon is ‘ 
sent to the range for firing trials. 


II. Powprrs AND Exp.LostvE CoMPouUNDS AND THEIR 
INFLUENCE ON THE BALLISTICS OF GUNS. 

The second influence on the development of ordnance— 
progress in powder and explosive compounds—has been 
of even greater importance than metallurgy, especially in © 
the designs and veledliies attained in guns. 

The comparatively recent introduction of smokeless MES SA 

























powder ane our da a oe Seemeniy inovening J Depron nos 
efficiency, has perhaps influenced the type and con- —— . LLY 
struction of ordnance more than any other factor. France Ss sesaal fe nie a) 
was the first country to adopt a smokeless powder for . eos LW 
ammunition for use with the Lebel magazine rifle ; that H Lowy $ 


was in 1885. Since that date many preparations, giving 

little or no smoke, have been proposed as substitutes for 

black powder. These consist essentially of gun-cotton or 

nitrated celluloses. To Mr. Alfred Nobel, the inventor of 

dynamite, - mig hag Le a age of eeaeyenee with 
un-cotton for the production of a smokeless explosive. ss " 

‘amphor was employed by Mr. Nobel as an agent for pro- Fics. 11 anv 12. Caner Breecn MECHANISM. 
moting the union of the two explosives, and the result was 
called ballistite. Camphor, however, does not remain a con- 
stant ingredient, and its evaporation, even at ordinary 
temperatures, leads in course of time to alterations in 
the ballistic properties of the material. This would be a 
grave defect in any explosive, especially when it has to 
stand ewe in various climates, and the defect was 
eventual y recogni It was with the view of removing 
the defect in question that the extensive experiments of 
Sir Frederick Abel were carried out, the result of his 
labours being the explosive known as cordite. The ex- 
perience of some years has proved that these powders can 
withstand severe, climatic changes without serious de- 
terioration, chemical or ballistic. 

Much higher ballistics became possible with the new 
powder, owing to the fact that a much larger total volume 
of gas is: develo) for the weight of charge, and there- 
fore greater velocity of the Bh mine 2: is attained than 
formerly, the gas production taking place gradually during 
the whole time of the passage of the projectile down the 
bore, with a correspondingly more uniform distribution 
of pressure. The total propelling force is greater, but as 
it is more regularly sustained, the maximum pressure is 
not greatly increased, if at all. It follows that for the 
same or even lower maximum pressures higher velocities 
are obtained. 

In the old powders almost complete combustion of the 
explosive took place before the projectile had time to 
move far down the bore of the gun. High pressures 
were therefore set up in the chamber, necessitating a 
massive breech. As the pressure fell off rapidly, the gun 
thinned down considerably toward the muzzle, and was 
comparatively short. For smokeless powders the guns 
are more uniform in outline, to suit the more uniform 
distribution of pressure, and they are longer, to enable the 
full effects to be obtained from the comparatively slow- 
burning explosive. 

The composition of cordite is as follows :— 
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Figs. 13 anp 14. Armstronc Breech MECHANISM. 


Per Cent. 
Nitro-glycerine... , rr see ee 58 
Gun-cotton Sie +e ate ios i 37 
Mineral jelly... aes 5 


The composition of cordite M.D., the latest Service 
explosive, is :— 


Per Cent. . 
Guncotton wee ie (GB oo 
Mineral jelly ... Pe oa ay ne 5 ; Yyy ; ‘ 
Nitro-glycerine ... & - eS ft lo de Vp, ' y 
The explosive compounds for artiller perp now ¥ Or } Ll: Z 
used by the principal Governments of the wor ap. jf. y 
% 


d may be yl man, a 
broadly divided into two classes—namely, ‘‘ nitro-cellu- \ iY. 
lose” powders and “‘nitro-glycerine” powders. The : 
word ‘‘ powder” is misleading, as applied to modern pro- 
pellants, in that they are made in a variety of forms, 
none of which bear any resemblance to a powder, but 
take the form of tubes, cord, strips, flakes, or cubes. 
“*Nitro-cellulose oa meng =a consist of nitrated cotton, 
mainly iA = soluble ro pees bd oe wage 
in a kneader by a suitable solvent, generally consisting o " 1 . : , 
a mixture of ether and alcohol, snd then pressed or ro! Fies. 15 anv 16. Krvrr Breecu Mecuanism. 


and cut into a suitable form dependent upon the nature| | : : : 
of the gun for which it is intended. Some Governments | ship being blown up owing to spontaneous combustion of | development in enegies due to the application of modern 


which use nitrocellulose propellants incorporate therein the powder due to want of staln tity. |explosives of more uniform distribution of pressures. 
certain chemicals with a view to improving the keeping | _ Powders of the ‘‘nitrocellulose” type are used by | Twenty years ago, before the introduction of nitrated 
ualities, or to indicate by a variation in the colour if any | Austria (for the Army only), France, Germany (for the | powders, the barrel of the 12-in. gun was only 27 ft. long, 
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change occurs in the condition of the nitrocellulose. Army only), Russia, and the United States. and the velocity attained 1892 ft. per second, giving a 
‘*Nitroglycerine propellants” consist of a mixture of | Powders of the ‘‘nitroglycerine” type are used by | muzzle energy of 18,100 foot-tons. he length has been 
nitro-cotton, mainly of the insoluble type—i.c., gun-| Argentina, Austria (for the ‘Navy), Brazil, Germany (for ually increased to 51.5 ft., and the muzzle velocity to 


cotton—and nitroglycerine in Sinying proportions, with | the Navy), Great Britain, Italy, and Japan. ft. per second, and the energy to 53,045 foot-tons, as 
or without the addition of certain ies, such as mineral | As regards high explosives for loading into shells, the shown on the diagram. The penetration through wrought 
jelly, which has a waterproofing effect, thus proestns use of picric acid had, until comparatively recently, iron has therefore increased from 24.5 in. to 52.5 in., as 
the powder inst the deleterious influence of moisture | formed the basis of the explosive adopted by the majority | shown on the diagram. 


in the atmosphere... The mass is incorporated in a kneader, i 





of countries throughout the world. 

together with a solvent—usually acetone—and then pressed | _ Lyddite, melinite, shimose powder, and ecrasite, con-| UI.—Tag INriugnck oF Mecaanics ON ORDNANCE. 
or rolled, and cut into suitable forms in the same manner | sist for the most part of picric acid; in fact, lyddite is} I come now to the third influence, which has con- 
as nitrocellulose propellants. It has latterly been found | simply melted picric acid. Latterly, however, with the | tributed largely to progress in ordnance in recent years : 
that if in addition to the mineral jelly, which exerts prin- | exception of Great Britain, the majority of other nations | the influence of mechanics and the application of power 
cipally a physical action, a very small percentage of | have the use of picric acid, and use instead | for serving and manipulating the gun. 
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Canet Breech Mechanism.—Figs. 11 and 12, on 32, 
show the breech mechanism designed by Mr. Canet. 
The breech-block is made with four sectors of interrupted 
screw-threads, and is supported by a tapered ring, which 
fits into a recess in the ok of the gun. The ring is 
either locked to the breech of the gun when the breech is 
closed, or to the block when the latter is withdrawn 
from its seat, by a sliding catch recessed into the breech. 
The ring is made in one piece along with the sliding 
bracket, and hinges on the left-hand side of the gun. 

For opening and closing the breech the back of the 
block has bevel teeth, which e c with the bevel wheel 
on the hand-lever. At the end of the spindle is a lever, 
provided with a roller, which works in a horizontal cam 
in the bracket. On pulling the hand-lever the block is 
first rotated one-eighth of a turn, and, by a continued 
pull on the lever, the block sliding back on the bracket, 
is Withdrawn from the breech. The block, with bracket, 
then turns upon its hinge free of the breech of the gun. 
The cartridge-case is extracted by two hooks, held up to 


their work by s a. 

The gun can be fired either by percussion or electricity. 
To ensure that the gun cannot @ fired before the breech- 
block is fully screwed home, the pin of the percussion 





from those just described, as the block is of the wedge | 


type. For this wedge the breech of the gun is slotted 
out at right angles to the bore, the opening so formed, 
having a flat face and a semi-circular back, is made witha 
taper enlarging from left to right. The breech-block fits 
the slot and is provided with horizontal guides parallel 
with the back of the slot. At the large end of the block 
is the locking-screw, with a handle which engages with 
threads cut in the breech, whereby the block is locked to 
the breech when in position. The firing-pin is cocked by 
means of the lever actuated upon the locking-screw while 
the breech-block is unlocked. The cocking-lever cannot 
be released, or the gun fired, before the breech is closed, 
as the safety gear is held up to its work by a flange on the 
locking-screw. This flange is interrupted in one place 
where the gear can be pulled back to release the cocking- 
lever ; but this is only possible when the locking-screw is 
fully screwed home and the breech locked. 

he mechanism is fitted with an extractor for ejecting 
the empty case. ‘The extractor is actuated by the breech- 
block at the end of its travel. The opening of the me- 


chanism is achieved by turning the handle to the left, and 
simultaneously the cocking-lever carries the firing-pin 





rearwards and the threads of the locking-screw disengage 


gear with its electric or percussion locks. The action of 
these locks is controlled by the movement of the breech 
mechanism when opening or closing. 

Notwithstanding the t rapidity of movement when 
opening and closing such a breech mechanism, absolute 
smoothness of action has been obtained, and the rebound 
and vibration is redu to a minimum by the use of a 
small hydraulic buffer which absorbs the shock when 
—— , and a retaining latch which arrests any rebound 
of the breech mechanism when closing. 

A retracting device is fitted, which renders the firing- 

rabsolutely safe before any movement has taken place 
in the opanies of the breech. 

This breech mechanism is arranged so that it may be 
operated either by electric or hydraulic gear with an 
auxiliary hand-gear. Anti-friction rollers or ball-bearings 
are employed in all the principal working parts. When 
operating this mechanism by hydraulic power, the breech 
is opened in a little under four seconds, and closed in a little 
over four seconds. The same operations can each be 
performed by hand power in six seconds. 

Figs. 17and 18, below, show the mechanism just described, 
the latter being a photographic view with the breech fully 
open. Fig. 19 illustrates a similar mechanism, but with 
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gear is held by a spring ‘‘catch,” which prevents it being 
cocked until the catch enters a recess in the breech-block, 
and this is only possible when the block is in its locked 
position. : : 

In the electric-firing arrangement no contact is obtained 
before the gun is closed, so that the gun cannot be fired 
prematurely. , 

* Elswick” Single-Motion Breech Mechanism. — An 
Elswick single-motion breech mechanism for oe 
gun using metal cartridge-cases is illustrated by Figs. 13 
and 14, on page 32. The breech-screw has interrupted 
threads divided longitudinally into two parts, the front 
portion being olin and the rear portion parallel. The 
threads in the front portion are opposite interruptions in 
the rear portion for the purpose of equalising the firing 
stresses on the metal of the breech surrounding the screw. 
The breech-screw is mounted on a carrier hinged at the 
right-hand side of the gun, and is secured to the carrier by 
a retaining-screw direct. The cy i for opening 
and closing the breech mechanism by a single motion 
consists of a block mounted in the carrier, and capable of 
sliding laterally across the rear face of the breech-screw, 
the latter engaging with it by means of a projecting pin. 
The block is connected to the hand-lever by an. inter- 
meciate link. This opening gear is arranged so as to give 
the greatest power when locking or unlocking the breech- 
scr. W. 

[he firing gear is of the combined electrical and per- 

sion type, and is mounted in an axial hole bored in the 
urier and breech-screw, and secured by a nut in the rear 
ud of the carrier. The striker is actuated by a powerful 
ving which surrounds it. A safety device is mounted 
m the rear face of the carrier, and consists of a vertical 
indle having one toe in engagement with a downward 
rojection on the striker, and, on its lower extremity, 
vo arms, one in engagement with the groove in the hand- 

ver by which it is actuated, and the other with a groove 
\ the sliding-block by which it is retained when disen- 
s:ged from the hand-lever. A retaining-catch in the 
irrier holds the breech-screw in the open position until 
he mechanism is returned to the face of the breech. 

_ Che cartridge-extractor consists of a horizontal spindle 
shaped on its inner end, to take the rim of the cartridge- 
case, and having a lever mounted on it at the exterior of 
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the gun. One end of this lever has a spring plunger to 
retain it in its normal position, and the other portion 
has pivoted to it a bar mounted in the lugs on the breech- 


ring and engaging with an eccentric path on the carrier 
linge, 

Krupp Breech Mechanism.—Vigs. 15 and 16, on page 32, 
show the Krupp mechanism, which is quite different 





lon the same end of the 
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Vickers 12-In. Breech MecHANISM. 


Fic. 17. 


the threads in the breech-end ; at the end of its travel the 
empty case is withdrawn from the breech. 

Pickers Breech Mechanism. — The latest pattern of 
breech mechanism for 12-in. guns of the Vickers type is 
illustrated in Fig. 17, above. One of its principa] charac- 
teristics is the interrupted and stepped breech-screw 
mounted on a forwardly-projecting spigot of a carrier 
hin to one side of the gun. 

e breech-screw is arranged so that after it has been 
rotated sufficiently to disengage it from the breech open- 
ing of the gun it is swung directly out with the obturator 
without any longitudinal withdrawal. This not only 
reduces the time to operate the mechanism, but allows 
the actuating-gear to be of the simplest type. _ 

The actuating-gear for the mechanism consists of a 
very powerful combination of levers in conjunction with 
a suitable pinion and worm-gear. The gear is arranged 
so that the maximum power is exerted when seating or 
unseating the obturator. . 

The obturation at the mouth of the chamber is effected 
by means of a modified De Bange obturator protected 


Fie. 19. 





by a front copper disc and front and rear emhag 
The obturator is secured to the breech-screw in_ the | 
usual manner by a mushroom-headed bolt and nut. This | 
obturator bolt is pierced by a vent-hole and chambered 
at its rear end for the reception of the firing primer, and 
belt there is mounted the firing- 


Vickers Srneie-Motion MEcuHanism. 


a single-motion hand lever, as used for all sizes of guns of 
less than 12-in. bore. 

I need not refer in an address to mechanical engineers 
to the great assistance which the ordnance constructor 
has had from the machine-tool designer and maker in the 
realisation of the great precision necessary in the manu- 
facture of such mechanism. The capital outlay is great ; 
but the result is a triumph in mechanics. 


(To be continued.) 








Water-Powrr INSTALLATION IN FINLAND.—A new 
electric-power transmission concern has just been put 
into use in Finland, at the Klasaréfors Falls, in the Kym- 
mene River. The plant comprises five double turbines, 
each of 630 horse-power, to which five conduits have been 
blasted in the rock, and the regulating arrangements 
provide for even the lowest water supply being fully 
exploited. The generators are direct coupled with the 
turbines, and the voltage is 5500 volts. The electric 
current is transmitted to Stockfors, a distance of about 
2 miles, and having been tranformed, is principally used 
for motors in industrial establishments. 





Nipicon Iron Ort.—There has for some time past 
been an impression that a great body of iron ore existed 
in the Lake Nipigon district, Canada. This impression 
has, however, been considerably weakened by a report on 
the district which has been prepared by Mr. A. G. Wilson 
for the Canadian Gedteniad Survey. Mr. Wilson visited 
the Nipigon district two years ago, and remained in it 
until the close of October, 1907. He came across no large 
masses of ore, and diamond drills which were put down 
did not disclose any large masses of hematite. Mr, Wilson, 
however, abstains from forming a final opinion upon the 
district until further exploratory operations have been 
carried out. 





AmericaN Locomotive Buitpinc. —The number of 
locomotives delivered by American and Canadian loco- 
motive building firms during the ten years ending with 
1908, inclusive, was as annexed :— 


Year. Total. Year. Total. 
1899 2475 1904 3441 
1900 3153 1905 5491 
1901 3284 1906 6952 
1902 4070 1907 7362 
1903 5152 1908 2342 


lysed by the great breakdown of American trade and 
industry. 
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BOILER EXPLOSION NEAR PENRITH. 


A FORMAL investigation has been conducted at the 
Town Hall, Penrith, by the Board of Trade, under the 
provisions of the Boiler Explosions Acts, 1882-90, with 
regard to the circumstances and cause of an explosion 
which occurred on November 6 at the farm of Mr. Alfred 
E. Warwick, Hutton End, Calthwaite. The Com- 
missioners were Mr. A. A. Hudson, barrister-at-law, and 
Mr. J. H. Hallett, consulting engineer. Mr. Vaux con- 
ducted the case for the Board of Trade, and Mr. Allan, 
solicitor, Penrith, appeared on behalf of Mr. Warwick. 

In opening the proceedings, Mr. Vaux said that the 
boiler was of the cylindrical vertical type, 6 ft. 2 in. 4 
by 3 ft. internal diameter, made of iron, # in. thick, by 
Messrs. Shanks and Co., Arbroath, in 1878. It was sold 
by the late Mr. Irving, millwright, Penrith, to Mr. 
Warwick, senr., father of the present occupier of Hutton 
End Farm. It was fed by rain-water, an euae to 
have been worked at a pressure of 60 1b. on the square 
inch. Mr. T. R. Waite, for many years employed by 
firms in Penrith, had been called in periodically to attend 
to the repair of the boiler, and in November, 1899, after 
overhauling, it was tested by hydraulic pressure to 110 lb. 

r square inch, while subsequently Messrs. Tinkler and 
bo. with whom Mr. Waite was connected, took the boiler 
in hand. In 1906 Mr. Waite was asked to go and see 


of the requirements or schedules of that Act applied to 


the t circumstances. 

r. Allan briefly addressed the Court on behalf of Mr. 
Warwick, pointing out that so far as he could he had 
done everything possible to ensure the safety and effi- 
ciency of the boiler. This was the first official inquiry in 
Cumberland or Westmorland into a farm boiler explo- 
sion. Mr. Warwick had already been put to great expense 
in the matter, and he (Mr. Allan) urged that he should 
not be condemned in costs in connection with that 


inquiry. 

t the conclusion of the evidence the presiding Com- 
missioner gave judgment. He reviewed very fully the 
history of the boiler, and traced the steps that had been 
taken to secure its being inspected, repaired, and looked 
after by local people. ring the thirty years the boiler 
had been at work the pressure had been 60 1b. on the 
square inch. It was remarkable that during that long 
period the safety-valve was never altered, nor the pressure 
reduced, although the natural consequence of using the 
boiler for so many years would be that its strength would 
more or less be reduced owing to age. The Court con- 
sidered that the water had a very important bearing on 
the ultimate destruction of the boiler. The boiler was fed 
by rain-water collected in a large iron tank placed outside 
the shed. The water from this tank ran into a tank 
under the engine—a very bad position indeed, because, 


what was wrong, and on examining it found the upper| although there was no direct evidence that anything 


cross-tube defective. This was repaired by a cover patch. 

On November 6, when the owner, Mr. Warwick, was 
attending to the thrashing-machine an explosion occurred. 
The fire-box fractured py emp sag | for a length of 
about 38 in., and through the opening formed steam and 
water escaped with t violence, the pressure at the 
time being about 50 Ib. per square inch. ‘The boiler was 
torn from its seat, projected t h the roof of the 
engine-house, and over a barn 25 ft. high, landing in the 
farmyard about 30 ft. from its original position. Fortu- 
nately, no person was injured. 

Mr. Vaux then called witnesses, and the following is a 
summary of their evidence :— 

Mr. James Shanks, jun., manager.of the firm of Messrs. 
Shanks and Son, Limited, h, said his firm un- 
doubtedly made the boiler, but he could not trace its sale 
to any one in Penrith, and he had come to the conclusion 
that it had been sold to an intermediate party. 

Mr. Alfred EK. Warwick, Hutton End Farm, said the 
boiler was put in at the farm many years ago by the late 
Mr. Irving, and was used for thrashing and grinding. It 
was usually worked at a pressure of 50 lb., but sometimes 
60 lb., and was used in winter once or twice a week, but 
not often in the summer. Just before the explosion he 
heard the safety-valve blow, and that would be at 60 lb. 
He had been sitting near the boiler just previously and 
quite expected it was safe enough’ and’ that the engineer 
would keep it all right. 

By Mr. Allan: Messrs. Tinkler’s men and Mr. Waite 
always did what witness thought necessary, and there 
was no restriction upon them. In Septeniber last Mr. 
Waite said that the boiler would last as long as he 
(witness) would need one. When Waite tested the boiler 
he did so by striking it with a hammer. 

Mr. Thompson, engineer, Penrith, spoke to some repairs 
to the boiler his firm carried out in 1898. His firm usually 
told farmers that the boilers should be tested by hydraulic 

yressure as well as examined. The cost of testing the 
oiler in question would, he thought, ‘‘be about 7s. or 8s.” 

Mr. Thomas Altham said he had acquired the business 
of Messrs. Tinkler and Co. They did work connec 
with every kind of agricultural machinery, and he kept in 
close touch with what was done. They did not set them- 
selves out to examine boilers and report on them as 
insurers, and he 0 oe disputed Mr. Thompson’s evi- 
dence as to the custom of testing, &c., which was alleged 
to prevail. 

Mr. E. Tinkler, Penrith, said he was a churn-maker 
and cooper by trade, but had long been practically in- 
terested in agricultural machinery. For a long time 
agricultural boiler-work had been undertaken at his 
workshop. Waite had never reported to him that the 
boiler was far worn. 

Mr. G. W. Buckwell, Barrow, engineer-surveyor to the 
Board of Trade, gave evidence as to the cause of the 
explosion. The plates of the fire-box were so reduced in 
thickness by pitting and corrosion as to be incapable of 
withstanding the pressure of steam to which they were 
subjected at the time of the explosion. One of the plates 
was only from i in, to sy in. thick. The use of rain- 
water was very detrimental to boilers. 

By the President: The feed-water was charged with 
vegetable matter, peat, or anything, but it was difficult 
to say Larsage A without an analysis. It would have been 
wise to test the water, and the addition of lime would 
have been useful, and might have saved trouble. Boilers 
at farms were not worked under the best conditions. 
Had a practical man examined the boiler, he would have 
advi steps to prevent the wasting by corrosion that 
was going on. 

After Mr. Waite had been further examined as to the 
inspections he had made of the boiler, and the work done 
at various times during, Bg last thirty years, the Court 
adjourned, and the lowing day the Commissioners 
visited the scene of the explosion and examined the ex- 


leaked into this tank, this they did know, that there were 
no means of inspecting the condition of the tank. It 
ably, therefore, was verydirty, and may have contained oily 
or other matter which would have been bad for the boiler. 
The last inspection of the boiler was in 1906, and the ex- 
—— occurred on November 6, 1908. The Board of 
rade surveyor had given the Court a rt on the result 
of an. examination he had made of the boiler, and stated 
that the fire-box plates were wasted on the water side 
until the thickness at the line of fracture was only 5 in. 
or #zin., so that the boiler was really unfit to stand any 
working pressure at all. The Commissioners had that 
morning themselves made an inspection of the boiler and 
found another defect in the cross-tube. At this point the 
state-of the boiler was.such that if it had not burst at the 
place it did, it must have burst through the thin metal of 
the cross-tube. 
~The Court considered that no blame or responsibility 
attached to Mr. T. E. Altham, Mr. F. Tinkler, or Mr. 
G. R. Waite. There was every reason to believe that 
Mr. Waite was a competent workman and capable of re- 
ae pe the boiler, and as the business of the Court was to 
nd moral, and not legal, ses mame ge th they did not think 
that Mr. Tinkler, who employed Mr. Waite, was in any 
way responsible. With regard to Mr. A. E. Warwick, the 
Commissioner said that both he and his father before him 
seemed to have t confidence in Mr. Waite, and followed 
him wherever he went, rdless of the firm by whom 
he might be employed. There was no reason why Mr. 
Warwick should not have had confidence in Mr. Waite; 
but he was only a working mechanic, and though capable of 
doing repairs from time to time, it was expecting too much 
to place the safe charge of a boiler entirely in the hands of 
sucha man. Mr. Warwick had told the Court that he 
did not know anything about boilers ; but he must have 
known that a boiler, if not properly looked after and 
examined, might burst, and might not only injure the 
man attending it, but might cause very serious loss of life 
to others. Evidently he did not seem to have realised the 
risks he was running, because he continued to attend to 


ted | the boiler himself. It might interest Mr. Warwick and 


other farmers to know that 60 lb. pressure upon a boiler 
was a very t pressure indeed. It was not merely 
60 Ib., but 60 Ib. on every square inch, and Mr. Buckwell 
had told the Court that the total pressure exercised by 
the steam in this boiler was, at 60 lb. per square inch, 
equal to 435 tons. It had been urged by Mr. Allan on 
behalf of Mr. Warwick that, when he called in Mr. Waite, 
he was released from responsibility, because he left Mr. 
Waite to do what he thought necessary. But the Court 
did not think that he could be calennel by merely telling 
the firm, or a working man who undertakes the repair of 
ilers, to come and see a boiler and put right what is 
wrong, or that in that way he could say that he had freed 
himself from responsibility. No one in Mr. Warwick’s 
position could plead ignorance in these days, as he knew 
what was necessary to be done, and should see that a 
boiler was safely and properly worked. It was absurd to 
suppose that a boiler could go on for thirty years without 
any skilled attendance, and, except in one year, 1899, 
without any thorough inspection. The Court, therefore, 
could not relieve Mr. Warwick of responsibility for the 
explosion. 
the question of costs, the Commissioners did not 
consider that this was a case in which they should make 
< order upon any of the parties concerned. 
he presiding Commissioner then answered in detail 
various questions submitted to the Court by the Board of 
Trade, and after Mr. Allan had exp the thanks of 
those engaged in the inquiry to the learned Commissioners 
for the patience and courtesy shown to those who had, 
been called as witnesses, the proceedings terminated. 








BraziniaN CaoutcHouc.— Amazonia is the largest 


ploded boiler. On the Court resuming, Mr. Waite con- apes oy gd district in Brazil. The output in 


tinued his evidence, and said he tested the boiler with a 


hammer, which he considered a perfectly good method. | 1907-8 inclusive the yearly output was as follows :— 


He disclaimed any scientific knowl ; his theories 
were based on practical experience. e did not like 
rain-water for boilers, and had urged Mr. Warwick to put 
a little lime into the tank from time to time. 

In answer to the President, Mr. Vaux said he had 
considered the question of the Factory Act and its rela- 


1907-8 was 26,863 tons. In the ten years ending with 
Year. Tons. Year. Tons. 
1898-9 .. -- 16,242 1908-4... .. 19,924 
1899-1900 -- 17,818 1904-5 .. .. 22,086 
1900-1... .. 18,371 1905-6 .. .. 23,649 
1901-2... -. 39,959 1906-7... -- 26,775 
1902-3... -. 19,008 1907-8 26,863 





tion to this case, and had come to the conclusion that none | Production appears accordingly to be steadily increasing. 


CATALOGUES. 


From Messrs. C. Whittaker and Co., Limited, Dowry 
Street Iron Works, Accrington, Lancs., we have received 
a catalogue of grinding and crushing machinery. The 
list illustrates edge-runner mills, crushing-rolls, stone- 
breaking plant and steam-engines, as well as a patent 
crusher for the tins, &c., which accumulate at refuse-des- 
tructors. 


‘*Pottery Pyrometry ” is the title of a booklet received 
from the Cambridge Scientific Instrument Company, 
Limited, Cambridge. The advantages to be derived from 
recording the temperatures of kilns are pointed out, and 
applications of the thermo-couple, or of the Féry radia- 
tion type of pyrometer, to this class of work are described 
and illustrated. 

The Sunbeam Lamp Company, Limited, Park-road. 
Gateshead, have sent us a a ney of metallic-filament 
lam The filament is of tungsten, and the lamps, which 
can be used in any position, are supplied to burn singly 
at pressures up to 260 volts. A price-list of high-effi- 
ciency auto-transformers with capacities of from 5 to 
100 amperes in the secondary, has also come to hand. 


Record No. 66, which has reached us from the Baldwin 
Locomotive Works, Philadelphia, Pa., U.S.A., shows 
examples of locomotives recently constructed, and fitted 
with the Baldwin superheater. The uirements of 
superheaters for use on locomotives are discussed, and 
the advantages obtained by using moderately super 
heated steam explained ; a feed-water heater for locomo- 
tives is also described. 

From Mr. F. Patrick, Oxford-street, Leeds, a sheet 
illustrating the ‘‘F.P.” belt-shifter is to hand. In this 
device a vertical rod is suspended from a lever which 
operates a crank-disc, the pin of which works in a slotted 
crosshead fixed to the belt-fork. The crank-dise is caused 
to turn through half. a revolution each time the vertical 
rod is pulled, so-that the belt-fork is moved in alternate 
directions at successive pull on the vertical rod. 


From the British Mannesmann Tube Com , Li- 
mited, Salisbury House, London Wall, E.C., a Booklet is 
to hand calling attention to the many advantages pos- 
sessed by weldless steel spigot and faucet tubes over cast- 
iron pipes for gas and water mains, &c. The tubes are 
light and strong, and the fact that they can be obtained 
in lengths up to 40 ft. greatly reduces the number of 
joints required. 

Messrs. J. Hopkinson and Co., Limited, Britannia 
Works, Hudderstield, have sent us the latest edition of 
their catalogue of boiler mountings. The catalogue, 
which is well printed and illustrated, gives particulars of . 
safety, stop, and feed-valves, a valves, injectors, 
and water and pressure gauges for all types of boilers. 
The list also illustrates steam-dryers and traps, exhaust 
relief-valves, and other fittings required by steam-users. 


A catalogue of surgical lamps has reached us from the 
Sanitas Electrical Company, Limited, 61, New Cavendish 
street, W. By combining an electric lamp with an optical 
system it is possible to examine, or to photograph, many 
internal parts of the body, and apparatus for this purpose 
is shown, as well as that required for the illumination of 
the - sg accessible parts, such as the eye, ear, nose and 
mouth. 


From Messrs. W. Sisson and Co., Limited, Gloucester, 
we have received a file containing leaflets descriptive of 
steam-engines manufactured by them. The advantages 
of their well-known high-speed engine are explained, and 
descriptions given of marine engines and boilers for yachts, 
launches, paddle, and stern-wheel steamers. A specifica- 
tion of the Sisson superheater, manufactured by Messrs. 
H. and T. Danks (Netherton), Limited, Netherton, 
Dudley, is also included. 


Messrs. Siemens Brothers and Co., Limited, Caxton 
House, Westminster, S.W., have sent us a pamphlet 
describing the Siemens electric revolution-indicator. The 
apparatus consists of a specially designed electric gene- 
rator, geared to the shaft and electrically connected to an 
indicator, which is a voltmeter graduated to read revolu- 
tions per minute. The indicator can, of course, be placed 
at any convenient distance from the shaft, as on the 
bridge of a ship. 








THE HARDENING AND TEMPERING OF IRON AND STEEL. 
—Ed. Maurer, in Metallurgie, 1909, states that the hard- 
ness of steel quenched from 800 deg. Cent. is only slightly 
altered by heating until nearly 400 deg. Cent., when « 
rapid fall takes place. His researches on pure austenite 
(ENGINEERING, October 2, 1908, vol. lxxxvi., page 445) 
show that it is little harder than annealed iron ; its hard- 
ness is increased by heating to 400 deg. Cent., owing 
to its conversion into martensite. Above this tempera- 
ture it behaves like other hardened steels. The curves oi 
remanent magnetism show a marked maximum at 450 deg. 
Cent. Pureaustenite shows a large increase of magnetism 
when heated to 450 deg. Cent., or when cooled in liquid 
air. The electrical resistance falls with increasing tem 

ring temperature, becoming constant after 300 deg. 

Jent. The changes in resistance, unlike those in the othe: 
physical properties, are due to the hardening carbon, as 
is shown by the results of experiments upon pure iron 
The thermal examination ool tee use of the rer oe 
show that y iron may occur in hypo-eutectoid steels if th 
quenching temperature is not below 1000 deg. Cent. 1+ 
is also produced by mechanical deformation of the speci- 
men in the cold. ‘The hardness is not due to carbon, but 
to the presence of allotropic forms of iron. M. Maure1 


| offers an explanation of all the facts, by an hypothesis 


based on the formation of solid solutions of the different 





modifications of iron, with and without carbon. 
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“‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comertep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOIFI- 
CATIONS UNDER THE AOT OF 1907. 

The , - in the Specification Drawi tated 
in ach ase avaee mentioned, the noe SS 
Where inventions are communicated from abroad, the Names, é&c., 


of. eS anal icators are given in a. Pp a 
7) fications may be obtained at ‘atent Sale 
es 26, Southampton Buildings, Chancery-lane, We. at 


the uniform price of 8d. 


of a Complete 
ification is, in each case, given Co Sle 
has been sealed, when the date of sealing is given. 


Any person may, at any time within two the date of 
ti ere Y - mh he ee. 
give notice atent of opposition to nt of a 
Patent on any of the grounds mentioned in the Act. saanced 


ELECTRICAL APPARATUS. 


13,654. W. T. Henley’s Telegraph Works Com- 
pen , Limited, and W. F. Bishop, London. Electric 
ables. [3 Figs.| June 27, 1908.—This invention, relates to the 
detachable looped suspension devices employed for supporting 
electric cables. According to the present invention, the suspen- 
sion device comprises the usual flexible band a for forming the 
sling in whose bight the cable b is received and supported. At one 
end this band carries a fastener h whereby to attach it to the 
carrier-wire ¢, whilst at the other end it is provided with what 
may be termed a split-link d capable of being engaged with, and 
disengaged from, the opposite end of the band a after the latter 
has been passed around the cable b, and notwithstanding that the 
band may already have been fastened to the carrier-wire. For 
this purpose the split-link d has a pair of arms e, e extending 





towards one another in mutual alignment from opposite sides of 
the band @ for such a distance as to leave between their opposed 
ends a gap f of sufficient width to afford passage to the fastener 
h, which is permanently secured to the other end of the band. It 
will thus be evident that, the band having been lapped around the 
cable, the fastener may be passed through the gap / in the split- 
link d, and the latter itself thereafter slipped over the end of the 
band, and allowed to slide along the band until this tightly embraces 
the cable b, the converse operation serving to disengage the band 
from the cable. The fastener h may be constituted by the usual 
twisted or coiled wire hook, which is capable of being engaged 
with, and disengaged from, the carrier-wire only when brought 
into a plane substantially parallel therewith. (Sealed June 17, 


1909.) 
15,571. Sir W. G. Armstrong, Whitworth, and Co., 
Limited, and R. Wright, Newcastle-on-Tyne. Elec- 


tric Capstans. (3 Figs.) July 22, 1908.—In electric capstans 
constructed according to this invention, the platform B carrying 
the capstan and motor is ap on trunnions C from the upper 
part of the sides of a closed box A, the centre of gravity of capstan, 
barrel, and motor being approximately in a line passing through 
the trunnions. To give easy access to the motor and electric 
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of the shaft G above the standard is fixed a pinion, which is made 
to gear with other pinions turning on fixed pinions carried by the 
upper part of the standard, and these in turn are made to gear 
with a ring of teeth on the interior of the capstan barrel. In 
this way the capstan barrel is driven at a reduced speed from the 
motor-shaft. To prevent the load overhauling or reversing the 
capstan an internal expanding ring-brake is arranged to act 
directly on the lower portion of the capstan drum. This brake 
acts — when the capstan is reversed. (Accepted April 


7, li 


8308. W. J. Davy, East Croydon. Arc-Lam 
{4 Figs.) April 14, 1908.—This hy has for its object to 
obviate or do away with the deposit on the transparent enclosure 
that occurs in enclosed lamps consuming flame carbons. The 
bottom plate of the lamp consists of two concentric rings a and b, 
secured together, but insulated from each other. An outer globe ¢ 
and an inner globe d bear against these rings, and the inner ring 
is provided with means for holding a glass cylinder e surroundin; 
the are and extending to near the bottom of the inner globe d. 
The inner ring 6 is perforated between the seats of the inner 
globe d and the cylinder e. Above the glass cylinder e, and fitting 














in the upper side of the ring ), is a metal cylinder i that extends 
nearly to an upper plate j at the bottom of the case containing 
the mechanism. Within this metal cylinder isa protective casing / 
with a conical bottom m, and within which is the clutch or grip 
for controlling the upper carbon. The cylinder ¢ is surrounded 
by an outer cylinder n extending between the ring a and the 
plate j. The metal cylinders are so shaped as to facilitate the cur- 
rent of gases of combustion. The object of the globe d is to keep 
the walls of the cylinder e as hot as possible, and thus to keep up 
the temperature of the gases surrounding the arc. (Sealed 
June 17, 1909.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


9384. Hulett, and Chandler, Limited, 
and S. Hersey, Westminster. Gas-Filters. (7 Jigs.) 
April 30, 1908.—This invention relates to filters chiefly intended 
for use in the purification of gas, the object of the invention being 
to provide novel means for carrying the grid-bars of such filters so 
that the grid-bars may be readily withdrawn. According to this 
invention, trestles constructed of wood are employed. Each of 
these trestles consists of two vertical supports a, a, which have 
passed through them at different levels supporting-bars b, b, 
[eoslantbor termed bearers, the latter being fixed in the vertical 
supports, for instance, by means of wedges, and being notched as 
at d,d. In these notches, which are preferably equally spaced at 
suitable distances, are laid the bars e, e¢, advantageously also of 
wood, which form the grids. The trestles may each be con- 
structed with a series of single bearers only, as shown at the right- 


Fig. 1. 
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hand end of Fig. 2; but in large filters, where several sets of 
trestles and grid-bars will be necessary, the use of double trestles, 
so as to carry the abutting ends of adjacent sets of grid-bars, as 
shown at the left-hand end of Fig. 2, is advantageous. In prac- 
tice, all or some of the grid-bars e, e of the upper and lower tiers 
may be made deeper than the grid-bars of the other tiers, and be 
provided on the underside thereof with notches, so that the bars 
are locked against movement in one direction by the notches in 
the bearers, and in the other direction by notches in the bars 
themselves, this arrangement serving to brace the series of trestles. 
It will be understood that by constructing purifier grids, as above 
described, not only is the withdrawal of the grid-bars very readily 
effected, but the number of vertical supports may be reduced, 

















fittings worm-gear is provided at the side of the box, by which the 
capstan and motor can be turned through an angle of 180 deg. D 
is 2 worm-wheel are fast with one of the trunnions, and E is 

worm gearing with this arc, and by turning which the platform 
can be inverted. The capstan barrel is arranged to be turned 
around the exterior of a vertical hollow standard F, which stands 
up from the centre of the platform and is fast with it. The motor 
is, as usual, carried on the underside of the platform, and its shaft 
G is made to extend upwards through the standard F, On the top 





thereby diminishing the tendency for the to pass between them 
and the purifying material, and rendering available a larger space 
for the latter. (Sealed Jwne 17, 1909.) 

7517. D. E. Durrant, Lowestoft. Internal-Combus- 
tion {2 Figs.) April 4, 1908.—According to this 
invention, the exhaust gases from a combustion engine of the 
ae type are conveyed to a jet condenser, so as to draw, 
or aid in the drawing, off of the products of combustion, and 


| draw, or aid in the drawing of, a fresh charge into the cylinder. 


Two inlet-valve chambers are provided, one at each end of the 
cylinder A, in which are arranged inlet-valves, so that a —— 
of explosive mixture can be drawn into the cylinder froma supply 
pipe A® at each side of the piston. The cylinder A is provided 
with exhaust-ports A‘ midway of its length, cornmunicating with 
an exhaust-chamber, which latter communicates with exhaust- 
pipe C. Within the exhaust-chamber is an exhaust-valve con- 








trolled and operated by a tappet-lever El. The lever E! engages 
at one end a cam on the cam-shaft E, while at the other end it 
engages the spindle of the exhaust-valve. A condenser J has a water- 
nozzle J! controlled by a water-supply cock, and is connected to 
the exhaust-chamber by means of the pipe C, as mentioned above. 
Water is forced through the nozzle J! to the top of the condenser, 
where it mixes with the exhaust gases issuing from the pipe C, 
thereby cooling the same and absorbing the noxious matter con- 
tained therein. The operation of the engine is as follows :— 
Assuming the parts to be in the position shown in Fig. 1, and an 
explosive mixture in the space at the upper side of the piston, 
on igniting the explosive mixture, the piston will be forced down- 
ward. During the first half of the stroke the exhaust-valve is 
open, but when the piston has reached the midway position it is 














closed, and a charge of explosive mixture previously drawn into 
the cylinder is compressed during the further downward move- 
ment, When the end of the stroke, is reached the exhaust-valve 
is opened, and the inert gases are drawn out of the cylinder, and 
a fresh working charge drawn in past the upper inlet-valve, owing 
to the vacuum in the exhaust-chamber and the pipe C caused by the 
condensation of the exhaust gases previously discharged to the 
condenser. At this point the a mixture on the under- 
side of the piston is ignited, and the piston makes its return 
stroke, the exhaust-valve remaining open until the piston has 
reached the midway position, when it is again closed until the 
piston has reached the limit of its return stroke. The suction in 
the exhaust-chamber and pipe C caused by the condensation of 
the exhaust gases is sufficient not only to draw the products of 
combustion from the cylinder A, but also to operate the inlet- 
valves and draw into the cylinder a fresh charge of explosive 
mixture from the supply-pipe A*, (Sealed June 17, 1909.) 


7039. The Caledonia Motive Power Supply Com- 
pony, See’, = w;and A. May Partick. In- 
rnal-Combustion es. {1 Fig.) March 30, 1908,— 











This invention relates to two-cycle internal-combustion engines. 
The combustion-chamber is provided with a vaporiser formed of 
a metal oran alloy capable of retaining the requisite temperature, 
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and it may be of cup shape or be provided with a circular | or 
lip, so that the atomised charges meeting the said vaporiser will be 
paw pape A vaporised, and will have their temperature raised to 
such a point that the additional heat due to compression of the 
charge will fire the same. By this method an intimately mixed 
combustible charge of air and fuel is obtained and great economy 
results therefrom. In the arrangement shown, the fuel supply 
reservoir A is in communication with the receiver B by means of 
a suction valve b, the receiver being in communication with the 
combustion-chamber C by means of a spring-controlled valve c. 
Supported within the combustion-chamber C is a circular | 

cl which constitutes a vaporiser, and by means of which the 
atomised charges entering the combustion-chamber will have 
their temperature raised to such a point that only the additional 
heat due to the compression of the charge has to ded to 
completely vaporise and fire the same. The lower end of the com- 
bustion-chamber C is in open communication with the working 
cylinder D, and the cylinder is in communication with the air 
apne in the crank-chamber F by a p J, such chamber being 
also provided with an air-inlet valve. The e G communi- 
cates with the crank-chamber and the receiver B, and is provided 
with a regulating-valve for controlling the quantity of air ad- 
mitted to the combustion-chamber C. For regulating the tem- 
perature of the cylinder, combustion-chamber, and vaporiser an 
independent system of jacketing is employed. c*, c4 represent two 
independent water-jackets encasing a portion of the combustion- 
chamber C, and d represents a water-jacket surrounding the 
cylinder D. Each water-jacket is connected to a fluid-supply 
pipe H through the intervention of an independently controllable 
cock, whereby the flow of fluid to any or all of the jacketed parts 
of the engine may be varied or stopped independently and at will. 
The temperature of the combustion-chamber C and also the time 
of ignition can be regulated by controlling the temperature of 
the fluid flowing through c* and c4, (Accepted April 7, 1909.) 


RAILWAYS AND TRAMWAYS. 


15,753. The Railless ic Traction Company, 
Limited, London. (M. Schiemann, Wurzen, Saxony.) 
Electric-Current Collectors. (3 Figs.) July 24, 1908.— 
This invention has particular reference to a trolley-head of the 
kind in which provision is made for the automatic adjustment of 
the contact members to suit variations in the positions of the over- 
head conductors and in the distance between them. The trolley- 
head, according to this invention, comprises a cross-arm having a 
limited universal movement relatively to the trolley-pole on which 
it is mounted, and two contact shoes, each mounted in bearin 
on the cross-bar, so as to be capable of lateral movement relatively 
thereto. A isa cross-bar mounted upon a socket intended to be 
carried byatrolley-arm. At each end of the cross-bar is a member 
C having approximately vertical arms C! formed with bearings to 
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receive short spindles supporting a contact shoe D. It will be 
seen that the space between the arms C! is large enough to allow 
the shoe D to slide in the bearings, thus allowing for variation in 
the distance between the conductors which, it will be understood, 
are accommodated in the trough-like portion of the shoes. The 
cross-bar A is not rigidly connected to the socket, but is pivotally 
mounted so as to be capable of a limited universal movement re- 
latively to the trolley-arm. The sleeve E is pivoted by means of a 
bolt F to a ring G, which in its turn is pivotally supported by studs 
H which pass through the fork of the socket. As the pivot F is 
practically at right angles to the line joining the pivots H, it will be 
seen that the cross-bar A can move to a limited extent in any 
direction about the point at which it joins the socket. (Accepted 
April 15, 1909.) 


27,906. P. M. Justice, London. (American Automatic 
Switch Company, New York, U.S.A.) Point-Controlling 
echanism. [3 Figs.) December 22, 1908.—This invention 


relates to that type of switch in which two electro-magnets are 
employed, one for throwing the switch-tongue in one direction, 
and the other for throwing the switch-tongue in the opposite 
direction. In accordance with the present improvements, one of 
the magnets, as 0, is adapted to develop a stronger field than the 
other magnet p with the same amount of current. In this way 
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the common core 7, which is normally held in a central position 
between the two magnets by will, upon the energisation 
of both magnets with the same current, be drawn towards the 
magnet o. In order that the same current shall energise both 
magnets, the latter are arranged in series relation. ¢ is a trolley- 
wheel. In connection with the trolley-wheel and trolley-wire 
there is a line contact-breaker which comprises an insulating 
block w, over which the trolley-wire is bent and two contact- 
members w! on either side of the insulating block w, and adapted 
to be electrically connected or bridged by the trolley-wheel’t as it 





passes underneath the line contact-breaker. When the trolley- 
wheel bridges the two contact-members 7!, but is not delivering 
current to the motors on the car, precisely the same current will 
flow through the magnets o and p ; for the contact 1 connects the 
trolley-wire with the magnet p, the duct ts the 
magnet p with one of the contact-members w!, the conductor 3 
connects the second contact-member w! with the magnet 0, and 
the conductor 4 is a return from the magnet o back to the source 
of supply. When, however, with the trolley-wheel bridging the 
two contact-members w!, current is delivered through the trolley- 
wheel to the car-motors, all of the current flows through the 
magnet p and then divides, the larger portion passing through 
the trolley-wheel ¢ to the car-motors, and the smaller portion 
through the magnet 0, which is thus in parallel with the car- 
motors. Thus, when current is being delivered to the car-motors 
as the trolley-wheel passes the line contact-breaker, the magnet p 
will be the more powerful, and will draw the core r in its direc- 
tion. It will be possible, therefore, for the motor-man to contro} 
the switch in the usual manner—that is, by leaving the current 
on or off, according as he may desire to move the switch-tongue 
in one direction or the other, as he is approaching the same. 
(Accepted April 15, 1909.) 


281. J. P Draw-Gear. [10 Figs.) 
January 5, 1909.—This invention relates to draw-gear for railway 
vehicles. According to the present invention, the draw-gear is 
arranged to transmit the tractive force exerted from the opposite 
end of the vehicle to one or each of the middle bearers through a 
shock-absorbing device arranged at the outer side and adjacent to 
each middle bearer ; after this the force is resisted by the head- 
stocks in the usual manner. By the method now in general use, and 
shown in the figure, the draw-hooks a are shouldered where they 
engage with the headstock b. The shanks a! passing through the 
headstock are attached to laminated springs c, which also act as 
buffing springs. From the back loops c! of these springs bars d 
are extended, and connected together by a cradle ¢, in which is a 
coil spring f. When pressure is applied to one or other of the 
hooks, it on through the spring ¢, the cradle-spring f, and 
is finally taken up by the shoulder of the opposite draw-hook. In 
the improved apparatus the tractive force is transmitted through 
the laminated spring c and the cradle-spring / to an additional 
coil spring g placed on the draw-bars d in front of each middle 
bearer h of the vehicle, and these springs g are arranged to act in 
conjunction with the cradle-spring /, or it may be so arranged 
that when the compression of the cradle-spring / is equal to one- 
half of its stroke, the additional spring commences to act, and 
when both springs g and f are almost compressed close, the mini- 
mised shock may be taken on the headstock through the draw- 








hook ; it may, however, be arranged for the middle bearers h to 
take all the shock. In either case pg flexibility is provided 
than in the usual construction, and the shock is absorbed and 
resisted at more suitable points in the vehicle frame. The shock- 
absorbing spring g may be a stout steel coil spring, a set of rubber 
springs of a suitable stroke, or any other suitable class of spring, 
held up against the middle bearer by means of a nut, two half- 
nuts, or a shoulder or cottar on the bar, but preferably an adjust- 
able device, such as a nut or cottar. The ends of the bars, which 
are attached to the back ae of the laminated spring c, have 
slotted holes of a prearranged length, to allow of the full move- 
ment of the additional spring g before the draw-hook is allowed 
to engage with the headstock. If it isso determined, the shock 
may be taken on one middle bearer only by making the slotted 
holes slightly longer, so that no part of the shock can pass to the 
headstocks. Again, if it is so desired, the shock may be taken first 
on one middle bearer through the spring g, and finally on the 
opposite middle bearer through a stop placed on the bar d for that 
yurpose. It will be noticed the arrangement works equally well 
rom either end of the vehicle, and is applicable to any form of 
continuous draw-gear. If without laminated buffing springs c, 
the necessary endways movement of the draw-bar is obtained by 
leaving a space between the headstock b and the shoulder of the 
draw-hook, which is made in one piece with the draw-bar d ; the 
shock is resisted as previously described. (Accepted April 15, 1909.) 


18,511. Willford and Co., Limited, and G. W. Will- 
for Sheffield. Bearing and Buffer Springs. [2 
Figs.) October 3, 1908.—This invention relates to laminated springs 
employed on railway vehicles. The invention relates to the manu- 
facture of springs in which the forged or flat plates which are 
required to make a complete spring are laid together in lamine 
and bent at one operation, so that each separate plate is bent to 
the proper curve in conformity with each other, and the pattern 
to which it is made. Springs so bent are sometimes provided with 
back plates, which have enlargements at their outer extremities 
to form what is called the eye. These eyes are sometimes formed 























solid out of the material of which the plate is itself constructed, 
and they are afterwards drilled to receive the bolts from which the 
spring is suspended. Sometimes the back plate is made long 
enough to allow of the ends being turned or rolled over so as to 
form eyes to receive the bolts, and thus avoid drilling, and some- 
times this back plate is formed with the ends hooked like half an 
vo It is with regard to the last-named type of back plate that 
this invention more particularly applies. By this present inven- 
tion such back plates have their ends bent to the required shape, 
at the same time and by the same operation as the companion 
plates are bent and fitted for a complete spring, thereby dispens- 








ing with the se shaping or bending of the hooked ends. In 
order to eff2ct the manipulation of the hook ends for the back 
plate the bottom die a is formed with extended recesses } at the 
ends of the segment ; and the top die c with projections d, extend- 
ing beyond the end of the ent, so that when the ends of the 
plain back plate of the laminated spring /, which are left long 
enough for the pu , come under pressure, the ends are respec- 
tively forced down by the projections d into the recesses b, and as 
the ram g of the press forces the dies closer together, the whole of 
the plates in series are bent closely to the form and configuration 
provided by the dies, at the same time as the hooked formation of 
the back piate is accomplished. (Accepted April 15, 1909.) 
25,603. R. Boardman, S and W. G. Lea, 
Leigh. Point - Controlling [4 Figs.) 
November 27, 1908.—This invention relates to point-controlling 
mechanism of the type in which the driver can determine, on 
approaching a point, whether the vehicle shall continue along the 
main line or shall be diverted along a branch line, and in which 
the point tongue is normally held closed, but is capable of being 
opened on the approach of a vehicle and closed after the passing of 
the vehicle, either by the action of the wheels thereof or a device 
operated therefrom. 1 is the main rail, 3 is the branch rail, and 4 
is the tongue. 5 is a rod coupled at one end to the tongue 4 near 
its free end, and at the other end to one arm 6 of an elbow lever. 
The short arm 9 of the elbow lever is connected to a rod 11, whieh 
is in turn connected to an oscillating plate 13. 14 is a trigger 
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normally pressed by a spring towards and engaging a notch in the 
plate 13. 18 is a cable coupled to the rod 11, and which connects 
the latter with point-closing mechani The ism of the 
car includes a striker, and the function of this striker when in 
operation is to knock the trigger 14 and release the plate 13, so as 
to allow spring 17 to open the point. The cable 18 passes through 
a pipe, and that end of it that is remote from the point is coupled 
to another bell-crank lever 36. When the point is opened by the 
release of trigger 14, a pull is put upon the cable 18, and this, 
pulling on the bell-crank lever 36, raises one arm of said lever, so 
that it projects above the surface of the track. When the car has 
gone some little distance along the line, one of its wheels strikes 
the raised end of the lever 36 and presses it down, the cable 18 is 
pulled, and the pull is transmitted through rod 11 and connected 
mechanism to close the point. (Accepted April 15, 1909.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


10,910. W. Paxman and R. L. K. Hazell, Colchester. 
Superheaters. [4 Figs.] May 20, 1908.—This invention relates 
to superheater-tubes for use in conjunction with the smoke-tubes 
of multitubular boilers. The superheating tube A is of a flat sec- 
tion, and is bent to form either a single or a double U-shaped 
tube. These tubes are arranged to run through the smoke-tubes 
of the boiler, and are connected to the superheater-box B in any 
suitable manner. As the said tubes are made of a flat section, 
they can be bent to a much smaller radius than tubes of a round 
section and same area, which enables them to be used with 
smoke-tubes of a small diameter, or enables flat U-shaped tubes 
of an increased size to be used with smoke-tubes of the usual 
diameter. When superheater-tubes of the usual round section 
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are employed, there isa core of steam in the said tubes which is 
only heated by the heat transmitted from one molecule of steam 
to another ; and if the velocity of the steam be increased so as to 
agitate this core and bring it into closer contact with the wall of 
the tube ex to the hot gases, the pressure drops when the 
steam is delivered to the engine. By the use of tubes of a fiat 
section the whole of the steam passing through them is exposed 
to the walls of the tubes, and is thus heated by the direct action ot 
the hot gases, thereby giving a greater degree of —- with- 
out increasing the velocity. It is well known that high-pressure 
steam is a conductor of heat, and therefore, by doing awa) 
with the core of steam and by bringing the whole volume into 
more direct contact with the heated walls of the tubes, a greater 
degree of heat transference will result. (Accepted April 15, 1909.) 








Exectricity aT NorrincHAM.—The electricity under- 
taking of the Nottingham Town Council now comprises 
57} miles of distributing mains. The number of units 
sold during the past financial year was :—For lighting, 
4,085,445 ; for power, 1,881,842 ; and for traction, 5,485,519; 
making an te of 11,452,806. This aggregate 
showed an increase of 335,971, as compared with 1907-8. 
The income of the past year was {3,836/., in which current 
figured for 90,844/.; public lighting for 1055/.; and rent 
of meters for 1578/. The total expenditure of the year 
was 47,322/., and the balance carried to net revenue 
account was 46,513/., of which 17,2501. is to be applied 
in aid of the general district rate, 
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THE PRACTICAL EFFICIENCY OF 
HEAT-INSULATING MATERIALS. 


By Cuartes R. Dartine, A.R.C. Sc.1., Wh. Ex., 
7 F.1.C., &. 


In a previous number of ENGINEERING (Decem- 
ber 6, 1907) the author described a laboratory test 
for heat-insulating materials, designed to obtain 
results which would apply under actual working 
conditions. In this test a.metal vessel, containing 
an electric heater, is lagged with the material, and 
the current adjusted until a steady internal tem- 
perature is attained ; whereupon the heat escaping 
is measured by the watts consumed in the heater. 
The arrangement is such that any internal tempe- 
rature between 500 deg. and 250 deg. Fahr. may be 
obtained, thus enabling a steam-pipe covering to be 
tested at its working temperature. It is proposed 
in the present article to give a brief summary of 
the results obtained during a long series of tests on 
commercial laggings, and to indicate some of the 
more important conclusions derived from the ex- 
periments. 

The materials tested were in all cases obtained 
directly from the makers, each variety being pro- 
cured in four thicknesses—viz., #in., lin., 14 in., 
and 2in., and, insome cases, six or eight thicknesses, 
ranging from $ in. to 2 in., were tested, the loss of 
heat through each thickness being noted for a num- 
ber of temperatures. As all the materials examined 
were intended as steam-pipe or boiler coverings, 
the outer surfaces were exposed to convection and 
radiation in the test, so as to imitate practical con- 
ditions as far as possible. (It may be pointed out 
here that conductivity tests, in which the material 
is placed between two surfaces, give results which 
apply only to enclosed laggings—as used in cold 
stores, &c.—the loss of heat through a lagging with 
exposed surface being upwards of 10 per cent. 
greater.) All the samples were thoroughly dried 
before being fixed in position, and readings were 
not commenced until the specimen had been kept 
for two hours at the highest temperature embraced 
by the test. It was found, in some cases, that on 
prolonged heating at high temperatures the insu- 
lating power gradually improved, probably owing to 
the expulsion of normally-retained moisture ; but 
in order to obtain a fair estimate of the insulating 
value under working conditions, in which a plant 
is in operation twelve hours out of twenty-four, a 
preliminary heating of two hours was decided on, as 
this gave the average figure. Difficulty was expe- 
rienced in obtaining concordant results with some 
of the materials, owing to the separate thicknesses 
not being of the same density. In one instance the 
1}-in. specimen proved superior to the 2-in.; whilst 
in another case, in which the samples were supplied 
in duplicate, equal thicknesses differed from each 
other to the extent of 10 per cent. of the total heat 
escaping. On the other hand, some of the laggings 
were quite satisfactory in this respect, and gave 
consistent results. 

The figures obtained with two typical laggings 
are shown graphically in Figs. 1 and 2, the former 
of which refers to a sectional covering composed of 
85 per cent. of light magnesium carbonate and 15 
per cent. of white asbestos fibre ; and the latter to 
a “plastic” composition, containing vegetable fibre 
and several other ingredients, and intended to be 
applied to the surface with a trowel. The heat 
escaping in each case is expressed as B.Th.U. per 
square foot of lagged per hour, and the 
figures refer to a surrounding atmospheric tempera- 
ture of 70 deg. Fahr. It will be observed that in 
both diagrams the curves diverge from a common 
point (70 deg. Fahr.), and that at low tempera- 
tures the saving occasioned by the use of a thicker 
lagging is much less marked than at high tempe- 
ratures. In Fig. 1, for example, the superiority of 
1} in. thickness over 1 in. is represented by 
17 B.Th.U, per square foot per hour at 250 deg. 
Fahr., whilst at 450 deg. Fahr. the extra saving is 
36 B.Th.U. It will also be noticed that the addi- 
tional saving effected by successive half-inches in 
the thickness is a diminishing quantity ; thus, in 
Fig. 1, at 400 deg. Fahr., the 14 in. is 30 B.Th.U. 
Superior to the 1 in.; the 2 in. better by 20 B.Th.U. 
than the 14 in.; whilst the 24 in. is only 14 B.Th.U. 
Superior to the 2in. Each successive layer beyond 
the 2}in. would show a decreased effect, and evi- 
dently a stage must be reached at which the cost of 
an extra layer will exceed its additional saving 
Power. The economic limit for a given lagging can 
teadily be obtained from the curves, when the 





working temperature and probable duration of the 
lagging are known. As an example, suppose it 
were desired to know whether 2} in. magnesia 
would be more economical than 2 in., when used to 
lag pipes conveying steam at 400 deg. Fahr., for an 
estimated period of 30,000 working hours. Refer- 
ence to Fig. 1 shows that at 400 deg. Fahr. the 
2} in. thickness saves 14 B.Th.U. per square foot 
per hour more than the 2 in.; hence the extra 
saving in 30,000 hours would be 420,000 B.Th.U. 
Taking 1d. as the equivalent of 100,000 B.Th.U., 
the superiority of the 24 in. lagging is represented 
by 4.2d. in the given period. If the difference in 
Fig. EFFICIENCY CURVES 
"FOR MAGNESIA LAGGING. 
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cost of the two thicknesses be less than 4.2d. per 
square foot, it will be cheaper to use the thicker 
material ; if greater than 4.2d., the thinner lagging 
will be more economical. It is evident that the 
correct thickness to use, under any given circum- 
stances, can be derived in a similar manner. At 
present engineers are largely guided by custom 
with regard to the thickness of lagging ; and whilst, 
in the main, the thicknesses adopted are fairly suit- 
able, there are many instances in which hot surfaces 
are absurdly underlagged or overlagged, owing to 
the absence of data from which the correct thick- 
ness could be determined. By comparing the 
curves for a number of materials, the most econo- 
mic to use for a given pu can be deduced ; 
and it will generally be found that for high-tempe- 
rature work the superior insulators, in spite of the 
greater prime cost, are cheaper in the end than 








inferior types ; whilst at low temperatures the con- 
trary may prove true. Each case, evidently, must 
be decided on its own merits, the factors being, 
prime cost, working temperature, and estimated 


‘duration. 


A comparison of the two sets of curves (Figs. 1 
and 2) shows a noteworthy distinction. In Fis. 1 
the curvatures become less as the temperature in- 
creases, indicating that the insulating power im- 

roves relatively to the temperature, whereas in 
Fig. 2 the curvatures increase, showing a falling- 
off in insulating value as the temperature rises. 
The improvement observed with magnesia is prob- 
ably due to the expulsion of moisture—and pos- 
sibly excess of air also—as the temperature rises, 
and might not be observed in a test in which the 
material was enclosed between two surfaces, as the 
escape of moisture and air would then largely be 
prevented. With an exposed surface, however, 
the improvement mentioned is noticed ; tests on 
this material made at the National Physical Labo- 
ratory and elsewhere having shown a similar result. 
This point is of great importance in selecting a 
lagging for + conveying highly superheated 
steam, for which purpose a material giving curves 
such as those in Fig. 1 is to be preferred—other 
things being equal—to one which behaves in the 
opposite sense. Blue asbestos, when used as fibre, 
resembles magnesia in this respect, and also, ac- 
cording to some observers, slag-wool. Practical 
experience of the use of these materials for high- 
temperature work confirms these observations, 
which explain why the superiority of some laggings 
over others is more manifest at higher tempera- 
tures. 

The curves obtained with other materials re- 
semble either Fig. 1 or Fig. 2 in general character, 
blue asbestos fibre giving results similar to Fig. 1, 
but with slightly higher values for the escaping 
heat ; whilst most other laggings afford curves of 
the type shown in Fig. 2, although varying con- 
siderably with respect to the quantity of heat es- 
caping. Mica and white asbestos sectional cover- 
ings give figures indicating a less escape of heat 
than is shown in Fig. 2, which may be taken as 
giving the average result for a good plastic compo- 
sition. Inferior plastic materials show a much 
greater heat loss than Fig. 2, but owing to the 
great differences in the densities of what purported 
to be the same laggings, the author is unable at 
present to give comparative figures for a number of 
specific compositions, the work on which is still in 
hand. It is evident that a comprehensive series of 
tests, on the lines described, is necessary in order 
to form a correct judgment of the thermal proper- 
ties of a lagging, and if a comparison be made at 
one temperature only, a correct inference can only 
be drawn by conducting the test at the actual 
working temperature. Tt is quite possible for a 
material at low temperatures to give results inferior 
to those obtained with another material, and yet to 
be superior to the latter at high temperatures. The 
lack of agreement observed in the results of tests on 
the same materials by different workers is partly to 
be ascribed to the use of different working tempera- 
tures, and partly to variations in the density of the 
materials tested. 

The effect of density on insulating value has not 
hitherto received the attention it deserves. Inas- 
much as a porous solid is a better insulator than an 
air-space, or the same solid in non-porous form, it 
follows that in all cases a definite ratio of air-space 
to solid must exist, at which the insulating power 
isa maximum. An illustration of this is seen in 
Fig. 3, which represents the heat passing through 
layers of slag-wool of equal thickness, and at the 
same internal temperature, but of different density, 
the escaping heat being that actually observed in 
the experiments, and not referred to any given area 
of surface. It will be seen that the maximum effi- 
ciency is possessed by a layer of density nearly 0.5, 
or 30 lb. per cubic foot, and the best results would 
be secured by using slag-wool of this density. 
Many laggings do not permit of wide variations 
being made in the density ; but wherever possible 
it would be a distinct advantage to determine the 
best density, and to make up the ing accord- 
ingly. A striking practical example of the effect of 
density is to be found in the case of kieselguhr, 
which, in the native state, is one of the best mineral 
insulators. When injudiciously blended with bind- 
ing material, however, the porous character of the 
kieselguhr is largely destroyed, and the resulting 
lagging is relatively an inferior insulator. It is no 
exaggeration to state that the correct manufacture 
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of a lagging is of equal importance to its com- 
position. 

In conclusion, it may be stated that the results 
obtained by the author, although in many respects 
incomplete, show the necessity of conducting a 
complete set of tests on a material in order to 
decide the correct conditions of its use, and that 
these results may be arrived at when material of 
uniform density is obtainable. In this respect the 
method adopted marks an advance on those pre- 
viously in use for testing laggings under working 
conditions, and has already been found of practical 
service. It must always be borne in mind, how- 
ever, that thermal tests alone are insufficient to 
decide the choice of a lagging, and that considera- 
tions of mechanical strength, surface temperature, 
resistance to moisture, &., are often of equal 
importance. 
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Timber. By J. R. Baterpen, Assoc. M. Inst. C.E. 
London: Archibald Constable and Co., Limited. 
[Price 6s. net. ] 
Tus book, like some others which have appeared in 
the Westminster Series, suffers from the attempt to 
cover too large a subject within a limited space. 
The aim of the author apparently is to present a 
description of the principal timbers of commerce, 
but the descriptions are sometimes so jejune as to 
give to the work a want of thoroughness and an air 
of superficiality. We have no doubt that the want 
of minuteness is due rather to the method of pre- 
sentation than to any deficiency on the part of the 
writer. The purely scientific or botanical side of 
the subject is only superficially touched upon ; 
consequently, the pine 4 of the tree and the con- 
ditions that influence the production of timber do 
not come under consideration. Nomenclature, too, 
is apt to suffer when the nicety of botanical distine- 
tions is not particularly insisted upon. It is a well- 
known fact that frequently one and the same kind 
of timber receives different names in different 
countries or in parts of the same country, and that 
two totally different species may be known by some 
common name. The author calls attention to this 
inconvenience, gives examples, and makes some 
effort to avoid or diminish the confusion. If fuller 
descriptions of the anatomical character seen in 
transverse and longitudinal sections had been given, 
his success would have been greater. A few very 
low-power photomicrographs might have been intro- 
duced with advantage, and would have ensured 
zreater precision to the methods of identification. 

he information provided generally is that kind 
of technical knowledge which an expert in the 
timber trade would give to an expert in a different 
trade, feeling sure that he would be understood. 
Knowing the facts that are most sought for, and 
most likely to be of practical use, the author has 
endeavoured to cater for those who have to handle 
timber in construction, in manufacture, or in com- 
merce. 

In two preliminary chapters are compared the 
value of timber in construction relative to iron and 
steel ; the features that are common to most timber- 
producing trees ; the character of the growth ; the 
appearance of sections ; and the effect of time and 
weather on shrinkage and expansion. The varia- 
tion in the demand for different kinds of timber— 
on the one hand the reduction due to the adoption 
of special materials in construction, and on the 
other the expansion arising from the employment 
of timber for many purposes for which science has 
shown it to be suitable—leads to the consideration 
of the world’s supply of this necessary article, 
its possible exhaustion, and the means for in- 
creasing its production. The discussion of these 
statistics is of the profoundest interest, and again 
we feel the inconvenierce of a too limited space 
for the exhibition of adequate details. The gravity 
of the situation compels the most searching investi- 
gation, for if the annual expenditure exceeds the 
yearly production, we are within measurable dis- 
tance of exhaustion of an article of great economic 
importance, for which it is not easy to suggest a 
substitute. In the United States of America, and, 
indeed, in most places where timber is easily acces- 
sible, the most wasteful consumption has been 
tolerated without hindrance. Like the spendthrift 
who gets rid of his capital when he should have 
lived upon the interest, and finds himself faced 
with the stern necessity for retrenchment, so the 
United States is feeling the effect of reckless 


extravagance in the past, and the pinch of approach- 
ing exhaustion in the future. Profusion has led 
to waste, no doubt, but the great increase of the 
population has required more land for agricultural 
purposes, and has necessarily diminished the area 
upon which timber can be profitably grown. This 
cause, which tends to restrict the output, is opera- 
tive more or less throughout the globe, and with 
the growth of civilisation will be more apparent. 
Mr. Baterden mentions, as a sign of ns 
scarcity, that greater latitude is now allowed in 
specifications for lengths and scantlings, and quotes 
an American authority to the effect: ‘‘We are 
down to rock-bottom, and require every sound 

iece of timber that can be put upon the market.” 

e anxiety of the authorities is shown by the 
extent and accuracy of the inquiry that has been 
made into the existing supply. The result of the 
examination, so far as hard woods are concerned, 
is not reassuring. A conservative estimate puts 
the total amount of hard-wood timber ready to cut 
as not more than sufticient to last fifteen years. 
Some few years ago the life of timber suitable for 
pulp-wood was stated to be twenty-one years ; but 
now, notwithstanding large quantities of timber for 
pulp manufactories are brought from Canada, the 
visible supply is shortened to thirteen years. Of 
course, facilities for transportation of a bulky 
article of small value have to be considered care- 
fully, but into economic questions of this character 
the author does not enter. Scarcity of supply will 
no doubt furnish a corrective to past extravagance, 
but the disappearance of the once apparently limit- 
less forests of America affords a lesson the signifi- 
cance of which will not be lost on nations whose 
anxiety is now fully aroused. The same drain is 
being made on the forests of Canada, Sweden, Nor- 
way, and Russia; and though the latter country 
possesses, both in Europe and in her Asiatic 
dominions, an almost illimitable wood-producing 
area, she is in no more favourable situation than was 
the United States; and without husbanding her 
resources the same fate awaits the forests of Russia 
that has overtaken those of America. The author 
insists that the world’s wealth in timber is being 
used up in a reckless manner, and he will render a 
very essential service if he can impress upon those 
who are responsible the seriousness of the situation. 
The remedy, at best partial and expensive, lies in 
afforestation, and the statistics presented by the 
author show an awakened interest in this pro- 
vision for the future. Several countries have 
adopted conservative measures for some years past. 
Sweden and Norway are quite alive to the serious 
position in which they may be placed if a valuable 
asset be exhausted. Our Government in India has 
long been fully aware of the necessity of conserving 
the forests, and it is not a little satisfactory to have 
the opinion of this able expert that in our own 
country, densely peopled as it is, ‘‘a proper scheme 
of afforestation may s made to pay.” 

Several chapters follow in web may be called 
geographical order, the trees and woods being 
described according to the countries in which they 
grow. Since the boundaries of political States do 
not always coincide with the limits in which par- 
ticular trees are to be found, a more methodical 
arrangement might have been adopted; but an 
admirable index, in which is given both the 
botanical and the common name, facilitates the 
search for any particular wood. Some of the 
descriptions are so short, and possess so little dis- 
tinctive character, that they might have been 
omitted with advantage, and the space given to the 
description of woods better known or of more com- 
mercial importance. Two chapters are devoted to 
the causes of decay in timber and its preservation 
by seasoning and impregnation. These chapters 
are very interesting and practical, but even here it 
is not satisfactory to find processes so briefly men- 
tioned that one cannot determine whether the 
advantages claimed by the proposers have been 
fulfilled or not. But we would not wish it to be 
understood that Mr. Baterden has not made the 
most of the space at his command. He has brought 
together a mass of technical information of con- 
siderable value, and he gives a bibliography which 
will enable anyone to supply the deficiencies un- 
avoidable in a k of this elementary character. 





Electricity in Factories and Workshops ; Its Cost and Con- 
venience. By ArTHUR P. Hastam, M.1.E.E. London: 
Crosby Lockwood and Son. [Price 7s. 6d. net. ] 

THERE must at the present time be many factory- 





owners and managers who have to consider the 


question of the conversion of existing works to 
electric driving, or the equipment of new ones, and 
the object of the present book is to furnish them 
with more disinterested information in relation to 
the subject generally than can be expected of the 
contractor or power-supply canvasser. The book 
deals with the relative costs of power under dif. 
ferent conditions and the peculiar advantages and 
disadvantages of the electric drive, and is divided 
into three parts, treating respectively of the con- 
struction and principles of electric motors, the rela- 
tive costs of various forms of power generation, and 
special applications. It would have been better 
if the author had confined himself to practical 
and financial considerations only, and had made no 
attempt to deal with the elements of the subject: 
apparently, however, no electrical knowledge is 
assumed in the factory manager, for whom the book 
is written, and the first part begins with a state- 
ment of Ohm’s law and definitions of the electrical 
units, the intention evidently being to present 
enough information to enable anyone with no know- 
ledge of electricity to judge the capabilities and 
— possibilities of application of electric motors. 
‘oo much, however, is attempted, and a large part 
of this section can be of little value to anyone. 
The author gives a general description of the 
common types of motors, and the services for which 
they are most suitable, in an adequate and clear 
way ; but the parts dealing more immediately with 
the principles of their action are poor. The some- 
what unsatisfactory statement of Ohm’s law, the two 
winding diagrams for direct-current motor arma- 
tures, and the more theoretical parts generally are 
really quite valueless. The supposititious non-elec- 
trical shop-manager would make nothing of them, 
while for the electrical student they are too brief and 
incomplete to be of any service. Something must 
be assumed in a book of this class, and it is quite 
impossible, starting from the elements, to give any 
adequate idea of the principles of a motor, or, indeed, 
of any other piece of electrical apparatus, in a few 


ges. 

The chapter on starters is less open to this 
criticism, the working and construction of charac- 
teristic types being clearly described, while the 
remarks and information relative to the need for 
mechanical design and thorough testing in this 
class of apparatus are excellent. The illustrations, 
however, are of little value, being merely photo- 
graphs of the outside of starters, taken from makers’ 
catalogues. Fig. 32 is described as showing a box 
fitted with switch and fuses, but actually shows an 
automatic circuit-breaker, while the numbers mark- 
ing the positions of the controller-drum in Fig. 38 
do not correspond with those in the description. 
The terms ‘‘ No-volt coil” and ‘‘ No-load coil ” are 
confused throughout the chapter. 

The second section deals with the costs of pro- 
ducing electrical energy by means of gas or oil- 
engines and steam-engines, and compares them 
with the cost of purchase from municipalities or 
power companies at current rates. The relative 
costs of installing and operating the various types 
of plant are compared fairly, and no excessive 
claims are made for any type. In the examples 
chosen, and for which figures are given for the 
various costs—standing charges, fuel, &c.—the load- 
factor has been taken somewhat high, so that the 
cost per unit appears lower than is likely to be 
secured as a rule in practice. A small factory with 
a total motor load of 40 kilowatts is taken to com- 
pare the costs of production by a town-gas-driven 
engine, an oil-engine, and a suction-gasplant, against 
the cost of an external supply, at a 50 per cent. 
average output for 52 hours & week. This factor is 
somewhat high for an illustrative case, and tends to 
give a wrong impression as to the actual cost per 
unit of electrical energy in a small plant. Simi- 
larly, a factory having a maximum load of 600 brake 
horse-power is compared for producer-gas engines, 
steam-engines, and external supply at an average 
of 400 brake horse-power for day load, and 250 
brake horse-power for night load, throughout the 
week. A load-factor of this sort is exceptional, and 
the example tends to obscure the actual costs of 
electric driving. The matter is explained quite 
clearly, and all figures are given, but the examples 
are too favourable for general practice. In the 
tables of costs the sum of 17/. 8s. per week for 
labour for a factory steam plant of 530 kilowatts 
maximum load, and 17/. 18s. for a producer-gas 
plant for the same installation, are very high. 

The author points out very fully and clearly the 
effect of load-factor on cost, and the basis and 
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working of supply-station tariffs. He also rightly 
insists on the effect of local conditions and the 
relative costs of fuel, &c., on the decision as to 
the type of plant to be chosen, and the relative 
advantages of factory generation or purchase from 
outside. On the whole, this section is very satis- 
factory. 

The third part of the book is concerned with 
special applications of the electric drive, textile 
mills, printing works, and others being considered. 
The matter is chiefly of a descriptive nature, and 
would probably be of assistance to a factory-owner 
interested in one of the icular cases treated. 
The textile mill is naturally the example for which 
the author has most difticulty in proving his case ; 
he, however, treats the matter fairly, and admits 
that little or nothing is to be hoped for in the way 
of reducing power costs. He rightly insists on the 
improvement in the regularity of counter-shaft 
drive as distinct from main-shaft drive, as the great 
argument in favour of change, and the one which 
is likely to account for the greater part of the mill 
electrification which will take place in the future. 

The chapter dealing with the installation of 
electric motors is practically a réswmé of the new 
Home Office regulations for electricity in factories, 
and contains no matter of special interest ; but the 
advice that cables connecting generators and switch- 
boards should be carried underground in steel pipes 
can hardly be considered good practice, and it may 
be suggested to the author that ‘‘a number of 
cables lying about an engine-room floor saturated 
with oil” is not necessarily the alternative to his 
proposal. 
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THE MELMS-PFENNINGER STEAM- 
TURBINE. 


Ir is commonly held that the reaction type of 
steam-turbine is far from efficient at the high- 
pressure end, where the steam has a small specific 
volume, enabling a large weight to pass through a 
relatively small area. "The small area which suffices 
to pass the steam here makes it necessary to use re- 
latively short blades, with the result that the clear- 
ance over the tips forms a comparatively large pro- 
portion of the total area available for flow. The steam 
that leaks through this clearance space escapes, with- 
out contributing its quota of useful energy to the 
stage, denoting by the latter term a single row of 
blades of the turbine, whether moving or fixed. In 
order to keep down this leakage loss, builders of the 
Parsons type of steam-turbine use a low steam 
speed and a low bucket speed at the high-pressure 
end of the turbine. The low steam speed involves 
a corresponding increase in the blade height, so as 
to secure an area sufticient to pass the weight of 
steam required, and the low blade speed is obtained 
by reducing the diameter of the drum at the high- 
pressure end, and hence the annular area corre- 
sponding to a given blade height. In this way a 
blade height is secured not abnormally small in 
comparison with the clearance which it is necessary 
to allow over the blade-tips. Nevertheless, in spite 
of this, there seems much reason to believe that the 
efticiency of the high-pressure end of a reaction 
steam-turbine is commonly substantially lower than 
that of the low-pressure end. In the case of a large 
marine turbine, for instance, of which complete 
data have been published, the efficiency ratio of the 
high-pressure turbine at full power was 55 per 
cent., as against 63 per cent. for the low-pressure 
turbine, showing that, in spite of the adoption of 
lower steam and blade speeds in the high-pressure 
turbine, the leakage losses there were stillsufticiently 
serious. Moreover, the method of reducing leakage 
losses by diminishing steam and blade speeds has 
the further drawback of requiring a large increase 
in the number of stages. In ordinary electric-light 
turbine practice the blade speed of the high-pres- 
sure end of the turbine is 0.7 that of the inter- 
mediate section, but the number of stages is 
doubled ; and in actual practice the length of the 
high-pressure section of a turbine contributing 
one-quarter of the total useful work done is often 
three-quarters the length of the remainder of 
the turbine. In the case of impulse turbines, on 
the other hand, the blade speed is not infre- 
quently the same at the high-pressure as at the 
low-pressure end of the turbine, a condition which 
is rendered possible by the fact that it is practic- 
able to work impulse turbines with partial admis- 
sion. 

The Melms-Pfenninger turbine, of which we illus- 
trate the details of construction in our two-page Plate 
and in Figs. 17 to 24, page 40, is an attempt, and a 
highly successful one, to combine the advantages 
of the impulse type of machine, in dealing with 
high-pressure steam, with the recognised high 
etticiency of the Parsons turbine in its intermediate 
and low-pressure sections. The turbine, therefore, 
is built with its high-pressure section constructed 
as a series of impulse stages, whilst the remainder 
of the turbine is of the usual Parsons type. An 
important feature of the turbine is that a ‘‘ drum,” 
and not a ‘‘ wheel, ” construction is adopted for the 
high-pressure section of the turbine marked ‘‘ A” 
in Fig. 1. The use of ‘‘ wheels” involves serious 
losses from disc friction when these wheels run in 
high-pressure steam. Moreover, they must of neces- 
sity be mounted on a relatively flexible shaft, and 
their weight, and that of the diaphragms forming 
the partitions between successive wheels, is large, 
and the cost of machining and of construction 
generally is necessarily somewhat high. The disc 
or wheel system of construction is: adopted largely 
with a view of reducing the area available for 
leakage by making the hole through the diaphragm 
as small as possible. With a wheel construction 
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and a shaft 12 in. in diameter, with a clearance of, 
say, 60 mils between the fixed diaphragms and 
the shaft, the area available for leakage is obviously 
only one-third as much as it would be with the 
same clearance on a drum 3 ft. in diameter. In the 
Melins-Pfenninger turbine, however, owing to a 
special system of construction, the clearances are 
actually very much less than are possible with the 
usual shaft and disc arrangement, and as at the 
same time the pressure drop per stage is less than 
usual with disc machines, the total leakage losses 


are substantially smaller than in the usual wheel 
type of impulse turbine. 

Referring to Fig. 1, the steam enters the 
turbine at D, and passes to the right through 
the impulse blading on the section of the drum 
marked ‘‘ A.” Its escape to the left is checked by a 
labyrinth packing practically identical with that 


‘used on the dummies of the Parsons turbine, as 


illustrated in our issue of January 3, 1908. At 
the end of the impulse section the drum, it will 
be seen, is reduced in diameter, and the pressure 
of the steam on the shoulder to the left serves to 
balance the axial thrust of the steam to the right 
as it flows on through the reaction blading in 
drum-sections B and C, as indicated in Fig. 1. In 
the case of an overload, steam is admitted direct 
to the reaction section of the turbine through 
the by-pass valve at E; the governor valve, the 
position of which is controlled by a steam relay, 
is represented at F. A relief valve is fitted 
at G, which opens if the pressure in the exhaust 
branch rises above that of the See and 
thus prevents a possible explosion of the con- 
denser. As shown at H, in Fig. 1, a gland is fitted 
between the exhaust-pipe and the top of the con- 
denser, and over this gland a water seal is constantly 
maintained, so as to prevent any possibility of air- 
leakage, which, in the case of so large a gland, might 
easily be very serious. 

The turbine illustrated is rated to develop 3000 
horse-power when running at 1500 revolutions per 
minute. The drum diameter in section A is 102 
centimetres (40.2 in.), and its thickness 1g in. At 
the intermediate section B the drum diameter is 
77.5 centimetres (30.6 in.), whilst the low-pressure 
section has a diameter of 109 centimetres (42.9 in.), 
whilst the over-all length of the drum is 154 centi- 
metres (60.8 in.), as compared with the 8 ft. or so 
usual in a pure reaction turbine of corresponding 
output. 

As will be seen, the drum consists of three steel 
castings registered together, and secured by riveting 
asshown. The stub ends of the shafts are shrunk 
into place and pegged by set bolts, as indicated. 
After being completely finished, the drum is balanced 
by the two internal rings secured by countersunk 
screws, which are visible at each end of the drum, 
as represented in Fig. 1. In normal working rather 
more than one-third the total available heat of the 
steam is abstracted in the impulse section of the 
turbine, the steam leaving this section at a pressure 
of two atmospheres. 

A di mmatic view of a part of this portion of 
the pose is represented in Fig. 17, pase 40, 
which shows clearly the form of packing used to mini- 
mise leakage between the guide-blade diaphragms 
and the moving drums. The admission being partial, 
the guide-blades occupy only a portion of the total 
area of this diaphragm, which consists for the main 
part of a solid ring 1 centimetre thick, and, in the 
case of the turbine shown in Fig. 1, about 1} in. 
deep in the radial direction. At certain symmetri- 
cally arranged points the ring is cut away, and a 
foundation strip carrying ten or more nickel-steel 
guide-blades inserted; this foundation strip is 
caulked into place. A portion of one of these 
diaphragms, showing both the solid ring and the 
bladed portion caulked into place, is represented 
in Fig. 23, page 40. A shrouding of L section, well 
shown in Figs. 17 and 23, passes right round the 
inner edge of the diaphragm, and extends, as will be 
seen from Fig. 17, into a groove cut in the drum, 
Leakage of steam can only then take place through 
the clearance marked, and this clearance is adjust- 
able by moving the rotor axially by means of the 
micrometer screws provided for this purpose at the 
turbine thrust-block. The makers state that, owing 
to the short length and large diameter of the drum, 
it has been found quite practicable to work with a 
clearance of but 10 mils | arerene the nearest points 
of the opposed fixed and moving surfaces. 

The impulse buckets (Fig. 24) are of the usual 
symmetrical pattern, let into a foundation ring, 
in accordance with Captain Sankey’s patent. This 
ring is secured to the drum by double caulking 
strips, one of a soft brass, and the other of steel. 
These are clearly visible to the right of Fig. 22, 
which represents, however, specimens of the re- 
action blading, which is of the usual Parsons type. 
The arrangement will perhaps be better understood 
by reference to Figs. 18 and 19, which show dia- 
grammatically the joint ready for caulking, and 
after this operation has been finished, when the 
steel key-piece is bent over as indicated. 





The glands at each end are also fitted withlabyrinth 
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Fig. 23. 























Fig. 21. 


packings, the clearances of which are adjustable in 
the same way as those between the diaphragms of 
the impulse section and the rotor drum. These 
glands are packed with the steam exhausted from 
the governor relay, which is admitted to the annular 
channel shown round the centre of each gland. The 
pipe supplying this steam to the gland at the 
low-pressure end is clearly shown in Fig. 4. In 
order to prevent troubles arising from differential 
expansion of the rotor and of the casing, the gland 
bush at the low-pressure end is itself adjustable in 
the axial direction. The clearances here are regu- 
lated with the turbine running, after which the bush 
is locked in place. When cold the clearances here 
naturally increase, but with the rotor warm and 
running they are so small that there is very little 
gland leakage. In some turbines it is the practice to 
have glands with adjustable clearances at the high- 
pressure end only, larger and non-adjustable clear- 
ances being employed at the low-pressure end. This 
arrangement has, however, the disadvantage that the , ble 
steam lost by gland leakage becomes at low loads a|the loss at the low-pressure gland alone may thus | adjustable clearances at both ends a considere® . 
very considerable fraction of the total steam passed | amount to 500 Ib. per hour, or about 5 per cent. of | reduction in this loss by gland leakage can De 
through the turbine. On a 2000-kilowatt turbine|the total steam supply at quarter load. With| effected. The main journals of the turbine shown 
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measure 18 centimetres (7.1 in.) in diameter by 38 
centimetres (14.96 in.) long. The bearings are of 
white metal in spherical-seated cast-iron bushes, and 
are lubricated with oil under pressure, in the usual 
way. Provision isalso made for the water-cooling of 
these bearings, but this really is only in the nature 
of a stand-by, since the oil draining away from 
the bearings is passed through the cooler, shown 
to the left in Fig. 1, before being pum again 
into the bearings. The temperature of the latter, 
when the turbine is running, is normally not more 
than 105 deg. to 120 deg. Fahr. The thrust-block 
is of the pattern usual in reaction steam-turbines, 
the upper and lower halves being independently 
adjustable in the axial direction, so that by mov- 
ing the one or the other by the micrometer screws 
fitted, the axial clearances of the labyrinths and 
diaphragms can be adjusted. At its outer end 
the shaft carries an emergency governor of the 
centrifugal type. Should the speed ever become 


excessive, the pivoted arms fly out, thrusting to the page 52. 

















left the small central spindle shown, which operates 
a knock-out gear, releasing the spring-operated 
shut-off valve, shown below the turbine at I, Fig. 1. 

This valve is of the single-beat type, and con- 
stitutes also the main steam stop-valve; it is 
operated by bevel-gearing, as indicated in Fig. 2. 

e spindle is screwed, and works in a nut formed 
in the bushing shown at H. This bushing is nor- 
mally locked against movement in the axial direction 
by the stops shown in Fig. 9. By means of the 
emergency governor acting through the gear-teeth 
visible on the top left hand corner of Fig. 11 the 
bush can be rotated so as to clear these stops, and 
can then move axially, as indicated in Fig. 10, thus 
allowing the valve to close under the combined 
influence of the steam pressure and the spring 
shown in ition around the valve-spindle in 
Fig. 2. She: codineny governor is mounted on a 
transverse shaft, as indicated at J, Fig. 3. Its 
construction is, however, shown best in Fig. 32, 
It consists of spring-controlled weights 
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sliding in guides, and moving in or out as the speed, 
and consequently the centrifugal force, varies. By 
sliding collars and bell-cranks the movement of 
these weights is, in the arrangement shown in 
Fig. 32, transferred the rela vm shown to the 
right, but in the case of Fig. 3 the movement 
of the weights controls the position of the eccen- 
trices which govern the valves admitting and ex- 
hausting steam from the relay cylinder shown 
above the main governor-valve F (Fig. 1). These 
eccentrics and their gear are shown to a larger 
scale in Figs. 5to 8. The throw of the eccentrics 
is further adjustable by the hand-wheel shown on 
the left in Fig. 3, thus affording a means by which 
the number of revolutions of the turbine shaft per 
minute can be speeded up or down. Provision is 
also made for speeding the turbine up or down 
from the switchboard by means of a small motor 
driving the worm and wheel shown ‘in place in 
Fig. 3, and to a larger scale in Fig. 12. At the 
opposite end of the transverse shaft an oil-pump is 
fitted, as indicated, and beyond it again is a hand- 
pump used for ‘‘ priming” the bearings with oil in 
starting up. The first of these pumps is shown 
separately in Fig. 13, whilst Figs. 14 to 16 show the 
construction of the hand-pump. 

The complete arrangement of a turbine as fitted 
in place at Riga is illustrated in Figs. 25 to 28, 
above, whilst Fig. 21, opposite, is an exterior 
view. An internal view of a somewhat. smaller- 
sized machine is represented in Fig. 20. The out- 
put of the Riga unit is 1700 kilowatts, and the 
short length of the turbine, as compared with 
the generator, is very noticeable. The condenser 
is, as usual, arranged immediately under the tur- 
bine. The inlet measures 40 in. by 27}.in. A 
large sluice-valve is provided for cutting out. the 
condenser when it is necessary to run the turbine 
non-condensing. The main steam-pipe is arranged 
below floor-level, and is fitted with a separator, 
as indicated. The circulating and air-pumps, shown 
in plan in Fig. 27, are both motor-driven. 

or small machines, up to 500 kilowatts or so, 
the type of turbine illustrated in Figs. 29 to 32, 
page 52, is supplied, particularly where space is 
cramped and low rotational speeds are required. 
There is, in fact, a demand for a machine of 300 
horse-power running at 2000revolutionsonly, and for 
100-horse-power turbines running at but 3000revolu- 
tions. These low rotational speeds are best secured 
by at least a partial adoption of the principle of 
velocity compounding. In the machine illustrated 
the high-pressure end is constructed on what is 
commonly known as the Curtis principle. It con- 
sists of a single wheel carrying three rows of 
moving blades, between which are two rows of 
fixed blades, these latter extending only partially 
round the cylinder. The steam enters the turbine 
through three symmetrically-placed sets of nozzles, 
from which it issues at a high velocity, and then, 
without further change of pressure, passes on through 
the successive rows of tixed and moving blades. 

Though the efficiency of a three-stage velocity 
compounded wheel is only about three-quarters of 
that possible with a single wheel doing the same 
work, it will develop this efficiency at a bucket 
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speed equal to between one-sixth and one-seventh 
that of the steam; whilst with a single wheel, 
to get the best efficiency the bucket speed should 
be between one-half and one-third that of the 
steam. Run at one-sixth the steam speed, a 
single wheel will develop only about three-quarters 
as much power as a three-stage velocity wheel 
run at the same speed, so that the arrangement 
has great advantages when a low speed and com- 

ctness of design are the essentials required. 

he remainder of the turbine is constructed on 
the ordinary reaction principle. The bearings are, 
it will be seen, of the concentric-sleeve type, 
originally introduced by Mr. Parsons. The valve 
shown to the left in Fig. 30 is at once the main 
steam stop-valve and the emergency valve, being 
tripped by a special governor, in case of a runaway. 
The main governor-valve is shown to the right in 
Fig. 30, and is operated by an oil relay, controlled 
by a governor on the transverse shaft, which is 
shown in detail in Fig. 32. 








THE BIRMINGHAM UNIVERSITY. 
By C. Atrrep Smita, B.Sc. 
(Continued from page 9.) 

Srrenetu or Mareriats LABORATORY. 


In addition to the 50-ton Buckton testing- 
machine and the 10,000-inch-pound Avery torsion 
machine, the following have been installed in the 
Strength of Materials Laboratory :— 

1, An Izod impact machine, made by Messrs. W. 
and T. Avery, Limited. It has a maximum capacity 
of 23 foot-pounds, and is fitted with two pendu- 
lums. The swing of the pendulum after breaking 
the specimen gives an automatic record of the work 
done in breaking. The nick in the specimen is 
made a fixed depth by a special milling-cutter. 

2. A Bayley wire-tester of a capacity of 5000 lb. 

3. A vertical Riehlé testing-machine of 100 tons 
capacity. A three-phase motor drives this machine 
through gearing, and there is a large range of 
speed for adjusting and testing. e machine 
is fitted with a pencil and drum for automatically 
recording the stress-strain diagram of the specimen 
under test. The special feature of this machine is 
the long horizontal table for testing beams up to 
16 ft. in length, while it is ag with various 
kinds of grips and wedges for holding different 
kinds of tension and compression specimens, ' For 
convenience in working and to save space the lower 
table is only 10 in. above the floor, so that the 
whole of the motor and gearing is below the floor- 
level. The various speeds and reverses are manipu- 
lated by means of levers, which come up through 
the floor, and are quite convenient for the working 
of the machine. 

4. A horizontal 300-ton Avery tester occupies 
the centre of the laboratory. It is capable of taking 
tension specimens 28 ft. long, compression-pieces 
30 ft. long, and 20-ft. beams. 

A set of pulley-blocks up to 1 ton capacity and a 
roller-bearing shaft for experiments on losses of 

»wer in transmission by belting are also provided 
in this laboratory. 


Tue Larce Testina-MacuHINE, 


The outstanding feature of the Strength of 
Materials Laboratory is thus the 300-ton testing- 
machine. It was deciaed, when the scheme of 
the laboratory was under consideration, that the 
equipment could not be considered complete with- 
out a testing machine large enough to deal with 
built-up structural members of a practical size, in 
tension, compression, and bending. The smaller 
machines are available chiefly for the determination 
of the properties and quality of material, but in 
this machine the comparison of various methods of 
bracing, stiffening, and jointing of columns, beams, 
and tie-bars can be quantitatively studied. Such 
work is now generally considsred by engineers to 
be of the greatest importance. 

The smallest capacity of a machine for this class 
of work was fixed at 300 tons. Eventually Messrs. 
W. and T. Avery, Limited, Soho Foundry, Bir- 
mingham, were commissioned to prepare and submit 
designs for such a machine, and a machine of 
700,000 Ib. capacity was finally constructed by 
them and installed in the laboratory. 

Leading Dimensions.—Capacity, 700,000 1b. ; maxi- 
mum length for tension, 28 ft.; maximum length 
for compression, 30 ft.; span for bending, 20 ft. 
Lhe over-all dimensions of the machine are :—Total 
length, 67 ft. 9 in.; maximum height, 13 ft. 3 in. ; 


width varying from 7 ft. to 21 ft. The wedge- 
ips can take specimens 3 in. in diameter, or 6 in. 
c 2} in., flat. 
General Arrangement.—The machine is of the 
horizontal type, with the ram at one end and the 
lever system and operating platform at the other. 
Figs. 16 and 17, on the opposite page, show the 
general arrangement, the former being a front eleva- 
tion, and the Tatter an end elevation. In Fig. 17 the 
massive cast-iron bed X X of the machine is ter- 
minated at each end by a rigid vertical standard. 
The tops of the standards are connected by two 
horizontal columns YY, spanning the distance 
between them without intermediate support. Thus, 
for the whole of the length of the machine occu- 
pied by a specimen under test, there is a clear 
space of 2 ft. 9 in. at the sides and a clear space 
of 3 ft. 9 in. visible from the platform on the top. 
The latter is not only important because it enables 
the operator to watch the specimen, but also because 
it enables heavy specimens to be lowered into the 
machine by the overhead traveller. To one ver- 
tical standard is fixed the hydraulic cylinder, and 
to the other the lever system. Fig. 8, on page 44, 
is a perspective view of the steelyard mechanism, 
and Fig. 19, on page 45, of the machine as a 
whole. 

Straining Mechanism.—The machine is operated 
by hydraulic pressure, two supplies of water being 
available : the town pressure, of about 100 lb. per 
square inch, for preliminary operations and adjust- 
ment ; and the accumulator supply, of 1000 lb. per 
square inch. The ram K is 2 ft. 8 in. in diameter, 
giving, with the low-pressure supply, a total thrust 
of 35 tons, and with the 1000 lb. per square inch the 
full 700,000 lb. The stroke of the ram is 5 ft. 6 in. 
The main cylinder L is bolted to the standard, and 
thus forms part of the frame of the machine, and 
the main ram is hollow and formsa cylinder moving 
over a fixed subsidiary ram M. 1 ft. 8 in. in diameter. 
The object of this arrangement is to provide for the 
return of the main ram after a test. Water from 
the low-pressure supply is admitted behind the 
fixed ram, and the main ram is driven back into its 
cylinder. To the head of the main ram are fixed 
four racks N sliding in grooves in the frame of the 
machine, and notched throughout their length to 
permit of the travelling crosshead No. 2 being keyed 
to them in any desired position, according to the 
length of the specimen under test. The travelling 
crosshead is moved by means of gearing terminating 
in a handle at each side. Thus the load on the 
ram is transmitted to the sliding racks, thence to 
the crosshead 2 fixed to them, and from the cross- 
head through a spherical seating to the specimen. 
The other end of the specimen is held by one of 
the floating crossheads 1 and 3, according to the 
character of the test. Between crosshead 2 and 
crosshead 3 the specimen is in compression ; or if 
the bending beam is in position, the load on the 
beam is transmitted to crosshead 3. Between cross- 
head 2 and crosshead 1 the specimen is in tension. 
The floating crossheads 1 and 3 are suspended on 
knife-edges on the top of the frame, and are con- 
nected together by four tension rods P, the whole 
arrangement forming a floating frame. When 
crosshead 3 is in use—i.e., in bending and com- 
pression tests—these rods transmit the load to 
crosshead 1, and hence to the lever system. The 
connecting-link between the floating frame and the 
lever system is the main link B B, terminating in a 
steel bearing-block QQ, which engages with the 
upper knife-edge of the first or bell-crank lever. 

Veighing or Recording Mechanism.—This con- 
sists of a main beil-crank lever A A, with ite 
principal knife-edge, 5 ft. long, engaging with a 
plate fitted in a recess in the bed. The load is 
brought on to a similar knife-edge (forming with 
the main knife-edge the short vertical arm of the 
bell-crank) directly by the main link B, B. The 
second lever C, C, Fig. 17, and the final lever or 
steelyard D, D run at right angles to the axis of 
the machine. The former has its fulcrum on a short 
column E fixed to the bed of the machine, and the 
load from the end of the long arm of the bell-crank 
lever is transmitted to it through side links G, G 
and a cross-shackle F. The steelyard has its ful- 
crum on a special column H on the right hand of the 
machine. e steelyard carries seven poises, each 
of which at the end of its run represents 100,000 lb. 
on the specimen. Thus, whatever the total load, 
lin. on the steelyard scale always represents the 
same increment of load. At the same time, there 








are no loose weights to Bay on or take off. The 
poises can be made to slide over or back along the 


steelyard by hand, or they may be put into gear 
with a screw, and moved by hand-wheels J. 

The machine is operated from a raised platform 
at the steelyard in the supply and exhaust-pipes 
are brought to an operating valve on this platform, 
and the load can be taken on or off, the steel- 
yard balanced and the load recorded by a single 
operator on this platform, who is also able to see 
the specimen under test. It would have been a 

eat loss to the equipment had this unique machine 

en omitted. he great amount of research 
work possible with it is obvious to every engineer. 
The power for this section is taken from the three- 
phase supply of the power-station. It is taken direct 
from the switchboard to the three-phase motors, 
while for the direct-current motors a 25-horse- 
power motor-generator set is provided (made by 
the British Thomson-Houston Company, Limited, 
Rugby) in conjunction with a second panel on the 
board, from which the direct current is distributed. 


Civit ENGINEERING DEPARTMENT. 


On the upper floor of Block B are the civil engi- 
neering drawing-office, lighted by inverted arcs; the 
departmental library, and a standard room which 
contains a Pratt and Whitney measuring-machine, 
a Crosby gauge-tester,.and standard gauges. The 
numerous surveying instruments are lodged in small 
rooms opposite the drawing-oftice. Further on we 
come to the small laboratory where the laws of 
applied mechanics are experimentally verified. It 
contains —— for ascertaining the coefficient 
of friction between two surfaces ; for obtaining the 
shearing forces and supporting forces of beams 
under different loadings; the centrifugal force 
exerted by different weights at varying speeds ; the 
deflection of beams under various loads ; the moment 
of inertia of a fly-wheel; and other small apparatus 
of this nature. Next to this is a cement and 
masonry laboratory, where tests on building stones, 
bricks, and cements may be carried out. A small 
building out in the courtyard is arranged as a 
store for cement, sand, and stone, with a work- 
room for making the large test specimens, such as 
reinforced - concrete beams, slabs, and columns. 
In the courtyard itself will be carried out experi- 
ments on concrete and steel floors and small arches. 

Research Work.—The special facilities for experi- 
mental work on concrete—plain and reinforced— 
have been utilised for research work on the adhesion 
of steel and concrete, and the proportions of rein- 
forced-concrete beams. 

An investigation on the value of the impact test 
for ductile materials has been published, and at 
present, in the Strength of Materials Laboratory, 
the elastic properties of special steels are being 
investigated. In the Hydraulic Laboratory con- 
siderable progress has been made with some ex- 
periments on the resistance to flow of water through 
closely-perforated screens. 

The writer is indebted for information on the 
Civil Engineering Department to Professor Stephen 
Dixon, M.Sc., and Mr. F. H. Hummel, M.Sc., to 
whom he desires to tender his thanks. 


ELEecTRICAL ENGINEERING DEPARTMENT. 


The electrical laboratories, one of which is shown 
in Fig 20, page 45, occupy both floors of the radiating 
arm of B cok B (marked 5 in Fig 1, page 6 ante), 
and lie between the civil engineering laboratories 
and the main semi-circle of buildings. The 
greater part of the lower floor is devoted to the 
advanced laboratory and workshops, while the 
upper ground floor contains the elementary labora- 
tory, lecturers’ rooms, photometer and galvanometer 
rooms, &c. The lecture-room is in the semicircular 
part of the building. It is provided with facilities for 
displaying wall diagrams, and has also a lantern for 
showing slides. A unique feature is the provision 
of five different circuits for demonstrations with 
currents at different voltages and frequencies. 

The junior laboratory on the upper floor occupie 
about 2000 square feet (45 ft. by 47 ft.). It contains 
every facility for calibration of instruments, testing 
| of cells, and resistance and magnetic tests where run- 

ning machines are not required. A set of terminals 
|under each window gives current at 6 to 12 volts 
|for experiments with large currents at low pres- 
|sures. The tables are provided with sets of ter- 
minals, from which 110 or 220 volts direct current 
can be tapped at will, while one table is supplied 
with alternating current, three-phase, of 30 and 50 
frequency. These benches are fitted with rails to 
support the instruments in an upright position. 
|The instruments are mounted on a board, to 
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minute, and is coupled to a booster transformer 
for the purpose of charging. 

The third set in this row is a 25-kilowatt motor 
alternator by the Brush Electrical Engineering 
Compeey, Limited, Loughborough. The motor is 
run from the 220-volt supply at 750 revolutions per 
minute, The generator is of the revolving arma- 
ture type, and gives a. three-phase supply at 
50 alternations per second... The voltage is normally 
200, but can be regulated over a wide range. 

The last set in. this row consists of four machines 
on one bed-plate, two motors, and two alternators, 
by Messrs. Parker, of Wolverhampton. The two 
motors are mechanically coupled, while the alter- 
nators are connected to them by magnetic clutches. 
The alternators are of the revolving-pole type. All 
machines are supplied with special switchboard 
panels, which are arranged for experimental work. 

At the north end of the laboratory, testing-beds 
are provided for all kinds of motors, generators, 
and transformers, This equipment is also used by 
the junior students. Suitable supplies are obtained 
from the switchboards serving the test-beds, the 
auxiliary wiring for each test being done by the 
students. These motors include :— 

A Siemens series-wound direct-current crane- 
motor with starter and controlling-gear, which is 
fitted up- for brake and torque tests. It is a 220- 
volt machine running at 580 revolutions per minute, 
and gives 4 horse-power. 

A totally-enclosed Brush tramway motor with 
controller and gearing; a 4-horse-power direct- 
current motor by Electro-Motors ; and a Verity 
7}-horse-power motor fitted with a Morris and 
Lister eddy-current brake. 

The alternating-current motors include a Siemens 
three-phase 8-horse-power motor running on the 
200-volt 50-frequency supply. This is also fitted 
up for a brake test. There are also provided a 
Winter-Eichberg single-phase commutator motor, 
a Déri single-phase commutator motor, and a 
Rosenberg constant-current train-lighting dynamo. 
The large testing-bed contains a 6-kilowatt West- 
inghouse rotary converter, three small motor 
generators, and six alternating-current motors of 
different types. Any of these can be arranged for 
testing in a very short time. 

The laboratory equipment also contains three 
Westinghouse transformers (200/116 volts) and one 
Burnand (250/60 volts), together with several trans- 
formers and choking-coils made in the depart- 
mental workshop. This latter is well provided 
with modern machines and tools for the manufac- 
ture of all kinds of electrical apparatus. In this 
shop a direet-current motor and two three-phase 
induction motors have been adapted for the purpose 
of producing any phase displacement between 
electromotive force and current for the purpose of 
testing electricity meters. Two very sensitive 
ballistic galvanometers have been added to this 
laboratory, together with other apparatus. One 
end of a three-core cable, { mile in length, has 
been brought to a terminal near these galvano- 
meters, for the purpose of testing the capacity of a 
cable on a practical scale. An interesting machine 
lent to the department by Messrs. Verity and Co., 
Aston, is an Edison Z-type dynamo, made in New 
York in 1881, exhibited at the Crystal Palace 
Exhibition in 1882, and in constant use for twenty 
years. Two hand travelling-cranes, of 1 ton and 2tons 
capacity, are provided by Messrs. R. C. Gibbins 
(Birmingham), tor the erection of machines or for 
grouping them for the purpose of testing. The 
laboratory contains two artificial lamp-loads, one 
of 7 kilowatts and the other of 30 kilowatts, for 
direct-current single, or three-phase working. A 
feature of this department is the standardising- 
room, which contains every convenience for the 
rapid standardisation of all kinds of electrical 
instruments. Instruments can be checked by these, 
if necessary, in position. The room contains stan- 
dards of pressure and resistance, with sub-standards 
for direct-current and alternating-current working, 
which can be compared with the standards at any 
time. 

The remainder of the laboratory is devoted to 
transformer, insulation, and capacity tests, magnetic 
tests, instrument and meter calibration, low resist- 
ance and conductivity measurements. The equip- 
ment is thus on a thoroughly practical scale, and 
provides for the effective carrying out of all electrical 
engineering tests and measurements that any 
student is ever likely to meet with in practical life. 
The electrical firmsof the neighbourhood have kindly 
provided loans of apparatus and machinery, which 
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Fig. 21. 


are carefully tested for the students in order to 
show their working. These loans may be with- 
drawn by their owners at any time and replaced by 
more recent production. In this way the student 
is made familiar with all the most recent develop- 
ments of the electrical industry. On the upper 
floor in Block C is a large drawing-oflice, lighted by 
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inverted arc lamps. There may be seen a fin: 
collection of working drawings from famous eng) 
neering firms of Great Britain and Germany, whic! 
serves the advanced students in their work of prac 
tical design. In short, the equipment of the ele: 

trical engineering department is thoroughly calcu 
lated to give most effective training both to those 
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future captains of industry who specialise in this 
particular work, and to those others who belong 
primarily to other departments, but who have the 
good fortune to spend part of their time in the 
electrical department. : 


METALLURGICAL DEPARTMENT. 

As was explained in the previous article, the 
buildings occupied by the Metallurgical Depart- 
ment are in two separate portions, one of which is 
situated in the main buildings, and the other in a 
self-contained block near the power - station. 
A plan of the latter and details of the furnace and 
apparatus supplied were given in the previous 
article. The portion of the Metallurgical Depart- 
ment which is situated in the main buildings forms 
the upper portion of one of the large blocks, and 
with the exception of the part which is devoted to 
museum pu 8, is situated entirely on one floor. 
It is approached by a central corridor, as shown in 
Fig. 3, page 6 ante; and this corridor, which is 
lighted from above, gives access to all the rooms 
and laboratories, and also to the teaching museum. 
The lecture-room is situated at the north end of the 
corridor, and, opening from the corridor, there are 
arranged, on the left-hand side, the pyrometer-room, 
dark-rooms, micrographic room, store-rooms, and an 
advanced or research laboratory. On the right-hand 
side of the corridor are the departmental library, 
the electro-metallurgy room, the professors’ private 
office, the balance-room, and the lecturers’ room. 
At the south end of the corridor the main laboratory 
is situated, and it is capable of accommodating 
fifty students working at one time. At one ex- 
tremity of this laboratory is a separate large room 
fitted with wind-furnaces, and gas and coke-muttles 
suitable for melting metals and assaying. At the 
other end of the large laboratory are two rooms, 
one of which is devoted to the mechanical prepara- 
tion for testing of metals, and the other to the 
sampling and crushing of ores... When the previous 
account was prepared this portion of the building 
had only recently been completed, and little more 
than the main laboratory was equipped. Much work 
has been done and a good deal of apparatus in- 
stalled in the interval, so that the equipment of the 
= may now be regarded as complete. 

n modern metallurgical inquiry the determination 
of high temperatures is of the utmost importance, 
and hence special attention has been given to the 
pyrometric-room, and to the installation which 
connects the instruments in this room with various 
other sections of the department. For the accurate 
measurement of moderate temperatures there is 
a Callender-Griffiths resistance pyrometer and re- 
cording instrument, supplied by the Cambridge 
Scientific Instrument Company. For higher tem- 
peratures thermo-couples are employed in conjunc- 
tion with high-resistance galvanometers of several 
types. For use with these pyrometers there is 
also a thread-recorder, supplied by the Cambridge 
Scientific Instrument Company. For very high 
temperatures a Féry pyrometer is employed. in 
this room provision is made, chiefly by means of 
injector-gas furnaces, for melting metals, slags, and 
other materials. Air is supplied by a high-pressure 
blower of the Tilghman type, which is electrically 
driven by means of the three-phase current supplied 
from the University power-station. A novel point 
in connection with this blowing apparatus is that 
it is mounted on a strong wooden frame, and runs 
on rubber-tyred wheels, so that it can be, if neces- 
sary, employed in other parts of the department 
where high-pressure blasts may be required, as, 
for example, in experiments on bessemerising. 
This apparatus was designed in the laboratory, 
and put together by the laboratory staff. The 
pyrometer-room was equipped out of a_ special 
donation given by Mr. John aon, the ides 
tube-manufacturer, of Wednesbury. 

In connection with the mieroscopic examination 
of metals, the specimens ar? first cut and otherwise 
prepared in the metal-preparing room. The polish- 
ing is then done by means of a Bannister polishing- 
machine, which is driven by current at 110 volts. 
Much of the final polishing is also done by hand. 
For ordinary work students are supplied with 
microscopes by Ross or by Watson, which give 
a magnification up to about 500 diameters. For 
higher powers and for micro-photography there is a 
complete outfit by Zeiss, which permits of magnifi- 
cations being used from 500 to upwards of 2000 
diameters. One of the metallurgical laboratories 
is shown in Fig. 21, page 44. 

As already stated, there is on the left-hand side 


of the corridor the Advanced Laboratory, which 
is devoted to research work, and in it there is 
accommodation for eight students. In addition 
to the ordinary equipment provided for such a 
room, there is Pe. ed an electric tube furnace 
of the Heraes type, supplied by Messrs. Griffin, 
of London. This furnace is specially designed 
for heat treatment of metals and alloys, and the 
heat is obtained from direct current at 110 volts, 
the necessary resistance and instruments in con- 
nection with which have been supplied by Messrs. 
Ellis and Ward, of Birmingham. In the furnace- 
room three types of muffles are employed. The 
first works with Mond gas, and is especially in- 
tended for moderate temperatures, such as are 
required for ignition and similar purposes. The 
other gas muffies, which also use Mond gas, are 
designed to give a temperature sufficiently high for 
cupellation. The third row of muffles are fired 
with solid fuel, and are of the ‘‘ Prospector” type, 
supplied by Messrs. Morgan and Co., Battersea. 
These are found to work with very little trouble, 
and have the advantage, if necessary, of giving a 
higher temperature than the Mond-gas mufiles, 
while students who have to go abroad have the 
cqpectentiy of working with a type such as they 
will afterwards have to employ. The wind-fur- 
naces, of which there are eighteen, are in the centre 
of the room, and are of the Carr type, but specially 
arranged so as to allow of ready supervision, and 
to prevent any student working in his own lighé. 
This is accomplished by having a central flue, the 
top of which is on a level with the top of the furnace. 
In the metal-preparing room are working benches 
with vices, together with hand-rolls, wire-drawing 
bench, a shaping-machine, emery-wheel, a drilling- 
machine, machine-saw, lathe, and grindstone. 
These are all driven from shafting actuated by a 
motor using three-phase current. 

In the adjoining electro-metallurgical labora- 
tory special attention is given to the- subject of 
electro-plating, which is an important local indus- 
try. The current utilised is three-phase at 220 
volts. From this, by means of a motor and 
dynamo, a current at 8 volts is obtained. This is 
employed either for charging a battery of accumu- 
lators or for the direct use in the plating or refining- 
vats. The plating-vats are provided for the deposi- 
tion of pet copper, alkali copper, silver, nickel, 
brass, zinc, and gold. The motor also drives the 
polishing and cleaning apparatus and an air-pump 
for agitating the liquid in the refining-vat. The 
whole of this apparatus, together with the necessary 
cleaning - vats, Necatiaan: &c., were supplied by 
Messrs. Canning and Co., Great Hampton-street, 
Birmingham. 

Adjoining the electro-metallurgical laboratory is 
the departmental library or reading-room, in which a 
number of standard works on metallurgy can be con- 
sulted, while tables are provided at which students 
can sit to read or study. On the first floor, and over 
the rooms on each side of the central corridor, is the 
metallurgical teaching museum. The samples in this 
museum are arranged so as to illustrate Professor 
Turner’s lectures, and are divided into six sections, 
which include the physical properties of metals, 
and the construction of furnaces, fuel and high- 
temperature measurements, iron ores, ‘blast-furnace 
oalaie and: foundry work, steel, the precious 
metals, and other non-ferrous metals and alloys. 
The museum cases, of which there are three t . 
were supplied by Messrs. Harris and Sheldon, 
of Birmingham. © In addition to show-cases, stands 
are also provided round the museum for heavier 
articles. The collection contains several thousand 
specimens, including ores and products from all 
parts of the world, and it is interesting to note 
that a large proportion of these have been sup- 
plied by former students of the department, who 
are now occupying or have filled, important metal- 
lurgical positions. 

Provision is made for the ultimate extension 
of the metallurgical museum in a large and lofty 
room in one of the domes of the building, and 
situated above the lecture-rooms shown in the plan. 
When the previous account was written the smelting 
laboratories were already equipped, but several in- 
teresting additions have recently been made, includ- 
ing a tilting-crucible furnace, presented by Messrs. 
Morgan and Co., of Battersea ; an oil-melting fur- 


nace, designed and constructed in the department 
by Mr. Ward; and an electrical furnace of the 
> Hsenel type, which is heated by means of direct 


current at 110 volts, and is capable of working up 








to 1000 amperes. The furnace itself was supplied 





by Messrs. Marryat and Place, of London, while 
the necessary switchboard and resistances are by 
Messrs. Ellis and Ward, of Birmingham. This 
furnace has not only been found useful for high 
temperatures such as that for which it was origi- 
nally intended, but, by slight modification, has 
been found convenient for heating by resistance, 
and for melting metals and preparing special 
alloys. 

Ten courses of instruction in steel-melting have 
now been given with the Siemens furnace, and each 
summer vacation courses have been held in the 
non-ferrous laboratory. Experience shows that the 
work has been much appreciated by the students, 
and that they have gained a considerable amount 
of useful information while assisting in working the 
experimental plant. On the other hand, the cost 
of working has not been excessive, as a supply of 
ore is usually readily obtainable, and the loss of 
metal inconsiderable. 

The writer desires to thank Professor Thomas 
Turner, M.Sc., for his kindness in supplying in- 
formation for this article. 

It should be mentioned that a considerable number 
of papers have been published embodying the re- 
sults of researches conducted in this department. 
Among the subjects dealt with are the following : 
—Assay of Copper Mattes ; Annealing of Copper ; 
Bearing Metals ; Bessemerising of Hardhead ; Case- 
Hardening ; Cause and Prevention of Rust ; Hard- 
ness of Metal ; Heat Treatment of Copper Alloys ; 
Iron, Carbon, and Sulphur ; Micro-Structure of Cast 
Tron ; Physical and Chemical Properties of Slags ; 
Semi-Solid State of Metal; Transparent Metallic 
Films ; Volume Changes during Solidification of 
Cast Iron. 





We very much regret that, owing to an oversight, 
we omitted last week to acknowledge the source 
from which we obtained the excellent photographs 
from which our illustrations Figs. 4, 5, 6, and 8 were 
reproduced. They were kindly supplied by Sir 
Benjamin Stone, who took them himself. To this 
gentleman our thanks are due. 


(To be continued.) 








A SUGGESTION FOR IMPROVING THE 
MACHINE-TOOL TRADE WITH THE 
COLONIES. 

To THE EpitoR OF ENGINEERING. 
Srr,—From recent conversations with men from the 

Colonies, who have come to England for the purpose of 

buying ‘machine-tools, it has become very clearly im- 

pressed upon me that in the particular branch of en- 

gineering Eanes as the machine-tool trade we in England 
are not making the best use of our opportunities for 
expanding business. 

he Eastern States of America have the Bourse at 

Philadelphia, where there is invariably a large stock of 

tools on view ; this is so well known that visitors looking 

round for machine-tools often make straight for that point. 

Further westward there is Canal-street, Chicago, another 

lace well stocked with tools, and forming a good centre 

‘or intending purchasers. © These two places are well 

known in the machine-tool world, and there is no doubt 

that they reap a large amount of business, not only from 

America, but from every other country in the world. 

What have we got in England to put up against this per- 

manent exhibition of the latest products in the way of 

machine-tools? Simply nothing. Yet on looking into 
the question I find that a large number of men who come 
from the Colonies, as a rule, make London a kind of 
centre from which they do their business, and not a few 
of them stay at the merchant’s place of business in Lon- 
don. Is it not strange that, though this is the case, there 
is no central place where a good selection of English 
machine-tools can be seen? Possibly it is thought that 
there can be no very satisfactory way of securing 
the necessary exhibition unless each firm had its own 
show-room and London stock, which would be ex- 
nsive, and, no doubt, out of the question for many. | 
esire to suggest the following method, however, for con- 
sideration in connection with the colonial trade :—I pro- 
that in the first place a number of machine-tool 
uilders who desire to make a bid for the trade of the 

Colonies should combine for their common good and form 

a company which we may, for argument’s sake, call the 

‘British and Colonial Machine-Tool Supply Company. 

This company would procure show-rooms and offices in 

the neighbourhood of Westminster, to contain a complete 

show of tools, arranged so that they can all be driven in 
order to demonstrate the actual work done by them. 

The scheme of management would be as follows:—As large 

a number of firms as possible having come into the Com- 

bine, they would contribute towards the expenses 1n 

roportion to the amount of their exhibits and the 

ifferent styles of machines they have to offer for 
sale. In this way there could a first-class show 
in London by many firms who now find this impos- 
sible. By thins a large number of firms, the indi- 
vidual expense would be small, while the value of the 
display of the machines would increase by reason of the 





greater variety. All ynachines placed on show would be 
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on consignment for show only; when it became necessary 
to send one out, it would have to be replaced again by an 
up-to-date tool. 

The establishment ought to be in charge of a competent 
engineer with a commercial training. He should 
have travelling salesmen for assistants who are shop- 
trained men, and there should be at least two first-class 
machine-tool operators on the premises. Moreover, all 
correspondence would be conducted by practical men. 
Each firm in the Combine would send particulars of 
inachines in stock, or in pe with the date of com- 
pletion, to the London show-room, so that full informa- 
tion might be at hand. 

The method of selling would be as follows :—When the 
London office booked an order for a machine-tool of any 
make, the firm building it would engage to sell it to the 
Combine (who should take the place of the agent) at the 
lowest possible price consistent with a proper gain to 
themselves. The machine is then sold by the Combine at 
the best price and quoted delivered to port in the pur- 
chaser’s country. is would enable English steamship 
companies to bid for the carrying trade, which could be 
arranged here. The profits arising from the sale of the 
machines by the Combine would be pooled, and, after 
paying all working expenses, sh out in proportion to 
the amount of expense borne by each party in the 
Combine. 

The advertising should be given to colonial papers in- 
terested in engineering and machinery, and to such similar 
English journals as have a sale abroad, with a stipulation 
that when a new machine is reviewed in the papers, it is 
mentioned as on show at the British and Colonial 
Machine-Tool Supply Company. 

In arranging the show-room, an overhead crane should 
be used, together with shafting, pulleys, belting, motors 
for driving, with properly-arran; switchboard and in- 
struments ; the firms supplying these would be invited to 
enter the Combine, for the aim would be to handle a 
sufficient quantity of plant to be able to fill an order to 
equip a complete machine-shop. The firms in the Com- 
bine would have the privilege of their own representative 
bringing in any likely customer, on condition that if a sale 
takes place a commission is to be paid to the Combine ; 
this, however, would apply only to the home trade, 

A further ment should be made to send a 
traveller into the different Colonies to “‘ talk up” the 
machines, to ascertain what competition they have to 
meet, and to gather such information as would be useful 
in the business, especially to send home exact details as 
to what can most readily be sold in the particular place. 
He would also obtain complete lists of machine-tool users, 
and point out to them that they are invited to make the 
London house their English office while they are staying 
in England. 

If we are going to sell to our Colonies, we have got to 
o after them, and ascertain what they want; it is a 
Gack of our business which is often sadly neglected, 
and if new methods are not adopted we may lose it 


together. 

This scheme would cost a few thousand pounds per 
year, but it would, in my opinion, bring together so many 
firms that when the expense was shared up, a gain would 
result. To run an office and show-room in London, and 
cater entirely for foreign and colonial trade, and to have 
your machines represented by a traveller in the Colonies, 
this together with a good amount of advertising would 
most likely not involve an expense of more than . per 
year each. I estimate that it would be ible to get 
fifty firms of various kinds to join a combine, and with 
that number it ought to be possible to run the British and 
Colonial Machine-Tool Supply Company, and show a 
profit on it alone, apart from what would result to each 
individual firm from having good business-like represen- 
tation all over the world. 

It is time to consider a scheme for centralising this im- 
oortant business in London. The Colonial will not waste 
iis time running about all over the country pony for 

a few things which he knows could easily be seen all in 
one place. To waste time is to waste money, and the 
man from the Colonies is not the man to waste either. 


Yours, &c., 
London, 8S. W. MECHANIC. 





COUNTERBALANCING OF ROTATING 
MASSES. 
To THE EpiTor oF ENGINEERING. 

Srr,—The employment of masses having large moments 
of rotation, such as are now used in turbine - driven 
steamships, and the employment of masses having even 
small moments of rotation, in submarines, and in vessels 
for navigating the air, where the resistance to vertical 
movement, and therefore to rotation about some axis, 
is very small, have produced results serving to direct 
attention to the counterbalancing of rotating masses in 
such cases, on the same dynamical principles as are 
commonly followed in counterbalancing reciprocating 
inasses, While engineers, in general, have not hitherto 
regarded this question as important, it is probable that 
modern developments in the application of machinery in 
new ways and to new purposes, may require a modified 
practice for the most successful results. 

In order to study this question to the best advantage, 
the gyroscope shown in Figs. 1 and 2 has been devised 
and constructed. It differs from an ordinary gyrosco’ 
essentially in having two equal rotatable masses on the 
— - on — axes, in lieu of = paneee mass 
employed in the ordinary gyroscope. en massesare 
( oe to rotate in the same direction, the usual effects of 
the deflecting couples shown by the gyroscope are apparent; 
when the masses are ca’ to rotate in —= direc- 
tions at the same speed, it may be shown that the deflecting 
couples entirely disappear’; and when rotated in opposite 


directions at unequal agoeks, it is shown that a partial 
counterbalance only is effected. When the rotating masses 
are ‘on parallel axes, it is necessary that the frame 
between such axes should be sufficiently rigid to transmit 
the counterbalancing forces without vibration, if it be 
desired to wholly eliminate the effects of the deflecting 
couples whenever the direction of the axes of rotation is 
changed. 

The potency of these deflecting couples has been clearly 
demonstrated in the vibrations of turbine-driven steam- 
ships, as well as in twin-screw steamships of the recipro- 
cating type, in rough seas, and much of the vibration 
hitherto attributed to the engines themselves, or to the 
screws coming out of the water, and to other causes, has 
doubtless been caused, in fact, by these deflecting couples, 
which are ——. at least counterbalanced by the opposite 
rotation of parallel shafts, but with frame of ineuflcient 
rigidity to prevent vibration. This is specially noticeable 
when what is known in the gyroscope as the ‘‘ wobble ” 
takes place, being caused in part by the fact that preces- 
sion is in the wrong direction for one shaft of such a pair at 
all times when precession takes place, and in part by the 
fact that precession is only at the proper rate momentarily 
and accidentally for the other shaft of the pair. In order 
to remove these strains largely from the shafts themselves, 
and their bearings, and wholly from the frame of the ship, 
the counterbalance should apparently be effected on each 
axis independently, if such construction be possible. 
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The measure of the deflecting couple developed by any 
mass m having a radius of gyration r, and an angular 
velocity of rotation w when the direction of the axes 
of rotation is changed at a rate having an angular velo- 
city a, is mr2wa. When the bearings in which a 
shaft rotates are fixed to the earth a is substantially zero, 
so that the deflecting couple is er zero; and it 
is only in machinery where the factor a may sometimes 
assume importance when viewed ther with the mag- 
nitude of mr?w that any counterbalance of the kind 
referred to is needed. ; d 
With sume modern steamship constructions and with 
uliarly rough seas the deflecting couples run into very 
high figures, and when they are crowned by the “* wobble” 
the strains upon the shafts, bearings, and propellers, as 
well as upon the hulls of the ships themselves, are cor- 
respondingly severe. The fate of the Cobra may be 
recalled, with the query renewed as to how far that 
disaster was due to the weakening effect of these forces. 
In constructions for aerial navigations engineers have 
practically disregarded this question, which is really of 
primary importance to them. It is true that some aero- 
nauts ‘ics used twin-screws rotating in opposite direc- 
tions, either on the same or on parallel axes, though with 
very inadequate stiffness of framework between these 
axes in the latter case; but they have not counter- 
balanced the rotating masses of the engines themselves. 
It is not surprising that the effect of the precessional 
couples has sometimes been disastrous when the delicate 
poise of these craft in the air is remembered. _ 
In rail and road traction also these deflecting couples 





may be advantageously considered in designing the 
machinery. The precessional couples developed by the 
driving-wheels of an express steam locomotive running at 
high speed have doubtless been instrumental to adverse 
results. When additional rotating masses are employed 
with high rates of rotation, as in electric traction, the 
mode of their employment is therefore a question of 
great import in the design, seeing that they may be so 
employed as to increase or to diminish the te 
effect of precessional couples. Similarly in trac- 
tion, with motor-engines of any kind running at high 
rates of rotation, the effects of these couples ang be 
advantageously minimised. 
Yours truly, 
82, York-road, King’s Cross. Joun W. Croup. 








GOVERNOR THEORY AND PRACTICE. 
To THE Eprror or ENGINEERING. 

Sir,—If, in a governor, the total weight of half the 
revolving parts concentrated at the ball centre, it is 
clear that for a given si the centrifugal force will 
vary as the radius—+#.e., the distance from spindle centre ; 
and if the spring-controlling force be proportional to the 
radius also, then it is evident that if the centrifugal force 
be equal to the spring-controlli force in any given 
position for any particular speed, t ey will be equal for 
all positions throughout the range of movement of the 
governor for the same speed. The governor will then b 
set asa “one speed” or “‘isochronous” governor. This 
is quite easily done, and many excellent spring-controlled 
governors may be set to approximate isochronism. _ 

The accompanying figure has been drawn according to 
the method first used by Hartnell. The method will be 
found described in text-books—Goodman’s ‘‘ Mechanics 
of Engineering,” for instance—.and worked-out examples 
of its use will be found in a pease delivered by 


Professor Charnock before the B: ord Engineering 
Society on ‘Governors and the Speed R tion of 
Steam-Engines.” Distance along the vertical axis O 


represents, to scale, centrifugal force, and distance along 
the horizontal axis O X represents, to scale, radial dis- 
tance from the centre of rotation. It is clear that 
ft) a line such as OA passing through the origin is a 
ine of isochronism, because the vertical distances vary 
directly as horizontal distalnces ; (2) a line such as 0’ 

is one in which the vertical distance or centrifugal force 
is increasing at a greater rate t! the horizontal dis- 
tance or distance from spindle centre. Obviously, there- 
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fore, outward movement of the weights corresponds to an 
increase in speed, and the governor is stable ; (3) in the 
case of a line such as O” C centrifugal force increases at a 
less rate than the radius, and in this case outward move- 
ment of the weights corresponds to a decrease in speed, 
and the governor would be unstable. 

The case (2) mentioned above corresponds to the case 
**(1) zero of the spring fall between the weight and the 
spindle centre,” and case (3) to the case “‘ (2) the spindle 
centre be between the zero of the spring and the weight ” 
referred to by an correspondent of last week, Mr. i H. 
Froude. Further, the three cases cited in the latter part 
of Mr. R. H. Froude’s letter are illustrated by the lines 
O’ B, OA, and O” C in the accompanying figure, and the 
virtual equivalents of all these arrangements are mechani- 
cally possible. 

The supposition ‘‘the spring could collapse into no 
length when it ceases to exert any radial tension. When 
so collapsed it would have vanished into its own zero” 
hardly ae necessary, because in the case of governors 
in which the centre of gravity of the weights moves out- 
wards in a plane, the spring-controlling force may easily 
be set so that its initial value is proportional to the 
distance of the ball centre from the axis of rotation, and 
therefore when the centre of the ball or weight of gravity 
is at spindle centre the tension exercised by the spring 
would be nil. 

Calculations for a set of successive positions in any 
given governor will point out its probable behaviour, and 
the suitability or otherwise of the assumed weights, 
points of suspension, and the spring-controlli "ese 
may be investigated. Plotting of the points on adi m 
of the kind referred to makes the matter quite clear. 
This may be done for a type of governor a sketch of 
which was given last week ; the controlling force in this 
case being due in pet to the spring, and in part to the 
weight of the revolving balls. 
By taking moments about the points of suspension, 
the centrifugal forces, and, therefore, the revolutions per 
minute for successive positions of the weights, may be 
calcula and from the diagram drawn it will be seen 
whether the arrangement is stable or unstable. 
It will be understood, of course, that friction has a 
retarding effect on the governor, both on rising and on 
falling. An approximation to its value may found 
statically, and added to, or subtracted from, the load at 
the collar due to the spring. 
Yours faithfully, 

F. A. Cowxry. 





48, Wakering-avenue, Shoeburyness, July 6, 1909. 
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THE MITCHELL CANTILEVER GRAIN-ELEVATOR. 
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Fias. 1 anp 2. Conveyor ConsTrucTED BY Messrs. SPENCER AND Co., Limitrep, MELKSHAM, WILTS. 
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Tue elevator illustrated on this and the next page 
is designed for discharging grain from ships to 
lighters or barges. It is of the self-contained pon- 
toon type, and its points of special interest have refer- 
ence to the range and handiness of the machine, owing 
to the swinging jib and post arrangements, rather than 
to special ot a in the eleva‘or gear proper, which 
is of the bucket type. The conditions to be complied 
with by a machine of this class are somewhat stringent, 
On commencing to discharge a grain-laden steamer, 
the leg of the elevator must be capable of being lifted 
over the hatch-coaming, and of dealing with the’ grain, 
which may be filled in to the top of the hatch, the 
surface being probably some 20 ft. above’ water-level. 
As the grain sinks the elevator-leg must sink with it 
until it is at the bottom of the hold—say sonie 20 ft. 
below water-line. After this the leg: has to be lifted 
from the hold high enough to clear the coamings, 
which in a light ship may be 40 ft. above water- 
level ; so that the total vertical lift of the elevator- 
leg must be in the order of 60 ft. If, in addition to 
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THE MITCHELL CANTILEVER GRAIN-ELEVATOR. 


CONSTRUCTED BY THE NEW CONVEYOR COMPANY, LIMITED, ENGINEERS, SMETHWICK. 
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this vertical movement, the leg is capable of being 
racked to and fro across the ship and of ‘being swun, 
to right or left in such a way that it will comman 
any portion of the hold, the amount of ‘‘ ploughing” 
or shovelling may be greatly reduced. This machine 
is capable of these movements, and the amount of 
labour necessary for this work should consequently be 
small, The leg is capable of being easily and quick] 
lifted in order to work on both sides of the shaft 
tunnel in aft holds, or in order to clear the fore-and- 
aft partition which is frequently placed in holds, divid- 
ing them into two parts. The elevator is also capable 
of working either end-on or side-on to a steamer, the 
side-on position being valuable in narrow or crowded 
docks, and the end-on position allowing discharge into 
two lighters at the same time. 

Figs. 3, 4, and 5, on page 48, have been prepared 
in order to bring out the peculiar features of this 
machine and to illustrate its development from earlier 
types. The drawings in this illustration are relatively 
to scale. Fig. 3 shows the ordinary self-contained 
type of elevator, in which a balanced rocking-jib is 
carried at the top of a fixed post. The chief objection 
to this arrangement for a floating elevator is the 
enormous top weight, with the consequent necessity 
of a wide pontoon or barge to ensure stability. 
Further, if the elevator is to work ships of wide beam, 
the jib must be long enough to reach to the side of the 
hold remote from the barge, with the necessary con- 
sequence of an increase in the weights both of the jib 
and counterbalance, resulting in further top weight. 
Another objection is that when the elevator is required 
to work ships of smaller beam than the maximum, or 
when it is required to work on the near side of the 
hold in wide ships, it is necessary to warp the barge 
off the ship, which is a cumbersome and relatively 
long process. 

Fig. 4 shows a development from this earlier type. 
In this case the jib and elevator-leg are balanced by a 
weight carried on levers pivoted at the back of the 
post. By this means it is sible to bring down 
the centre of gravity of the arrangement and to 
reduce the top weight very considerably. By makin 
the helentoaeuihe love? equal in length to the bac 
end of the jib, and the connecting-links equal to the 

rt of the post above the point of suspension of the 
evers, a parallel motion is obtained, and the arrange- 
ment balances in any position. The objections in refer- 
ence to the handiness of the machine apply to this 
construction equally with the first, but owing to the 
lower centre ‘of gravity a smaller barge may be em- 
ployed to give equal stability. This is illustrated in 
the figure. x 

Fig. 5 shows a further development of the idea 
embodied in the middle arrangement, and _ illus- 
trates in outline the Mitchell type of elevator. 
In this construction, not only is the weight of the 
jib balanced by a weight carried relatively low down, 
but the post itself is pivoted and balanced by a 
counterweight at its lower end. Assuming the jib 
and elevator-leg to be perfectly balanced by their 
counterweight, the centre of gravity of the ar- 
rangement will pass through some point in the 
upper part of the post. When this point is found, 
it is possible, by weighting the lower end of the post, 
to bring the centre of gravity of the whole of the 
moving parts to the centre of the trunnion-pins, and 
the arrangement will be in perfect balance in any posi- 
tion of the jib or the post. In addition to the low 
centre of gravity of the machine thus obtained, the 
stability of the arrangement is further increased by 
reason of the fact that the improved reach, owing. to 
the — post, allows a shorter, and aw 
lighter, jib to be used, with a correspondingly lighter 
counter-weight. This permits a still narréwer barge 
to be used, as shown in the sketch. The advantages 
of the narrower barge are obvious : it is easier to tow, 
and takes up less room at the ship’s side, which in 
narrow or crowded docks may be of importance, parti- 
cularly in cases where general cargo is being discharged 
at the same time as grain. In addition to the move- 
ments described above, the elevator is built with the 
post secured to a rotating table, so that the whole 
arrangement may be slewed to the right or left. The 
net result is that the elevator-leg is capable of sweepin 
the whole area of a ship’s hold, and is able to wor 
ships of broad or narrow beam with the bores 
moored directly alongside. *urther, the leg may 
lifted to clear the tunnel or other internal obstruc 
tion, and dropped into a new part of the hold with 
ease, and without affecting the trim of the barge in 
the least. 





In elevators of this class, as actually constructed, it | 
is not usual absolutely to balance the elevator-leg by 
the jib counterweight, since a certain amount of over- 
balance must be left to enable the leg to sink into the | 

rain. This slight out-of-balance effect is compensated | 
or by fixing a corresponding weight under the turn- | 
table, a little aft of the centre line. With this arrange- | 
ment the horizontal balance is always perfect, so that | 
no matter what position the post is turned to, so om | 
as the jib remains horizontal, the balance is maintain 
When the jib is tilted, a certain amount of out-of- | 





balance is introduced, but it is trivial, and of no prac. 
tical importance, as will be seen from Fig. 6, which 
shows the leg of one of these elevators lifted to its 
highest position without the trim of the barge being 
appreciably disturbed. 

oillustrate properly the advantages of this elevator 
it should be compared with older types. With the 
usual form of machine for discharging to lighters it is 
necessary to lift a portable elevator into the hold by 
means of the ship’s winches, securing it by beams 
placed across the hatches. After this the driving 
arrangements have to be installed, frequently consist- 
ing of a small steam-engine fixed on the ship’s deck 
and fed by steam from the elevator barge. The fixing 
of the portable elevator is a matter of some difficulty 
and danger, and may take anything fromi two to four 
hours, depending on the state of the ship’s winches 
and the weather. Further, the arrangement cannot be 
used at all on bunker holds which are not provided 
with winches, as is sometimes the case. The corre- 
sponding time required to place the Mitchell elevator 
in position would be, instead of some hours, a matter 
of five minutes or so ; much less time than it takes to 
get lighters moored alongside the ship, so that there 
ait be no necessity for waiting until the machine 
was ready. The quickness oat great range of the 
apparatus make it particularly valuable in dealing 
with « small cels of grain, with which, in many 
cases, the fixing of the elevator with the older appa- 
ratus took considerably longer than the actual work- 
ing. In the matter of convenience the Mitchell machine 
may fairly be compared to pneumatic elevators, but its 
advantages over them lie in ‘the great wear and tear 
and large horse-power which they involve, and in the 
fact that they are some two-and-a-half to three times 
more costly to construct, tonnage for tonnage. 

Figs. 1 and 2 show a large elevator of this type, of 
which two are being constructed at the present time b 
Messrs. Spencer and Co., Limited, of Melksham. The 
whole of the motions are performed by means of elec- 
tric motors supplied from a 110-volt direct-current 
circuit, the current being generated on board the barge 
by means of a*direct-coupled gas-engine and suction 
plant. The elevator proper is dri fr a motor fixed 
at the end of the jib, the buekets delivering the grain 
to a band conveyor inside the jib, which carries it to 
a central shoot, inside the post, from which it is dis- 
charged into swivelling shoots which carry it to the 
second elevator. This second elevator carries it to 
the top of the weigh-house, from whence it is shot 
into weighing-machines, for delivery either into bags 
or loose into lighters. The leg is provided with a 
further shoot, secured to the top in such a way that 
grain may be delivered ashore if required. The leg is 
telescopic, the buckets being carried on an ondleas 
chain, arranged so that as the leg is lowered as 
much chain is let off in front as is taken up at the 
back, so that it remains of constant length and even 
tension. 

Figs. 6, 7, and 8 show an elevator of a smaller size, 
constructed by the New Conveyor Company, Limited, 
of Smethwick, and the property of the London Grain- 
Elevator Company, Limited. The construction is 
generally the same as in the case of the larger 
machines. The telescopic leg is provided with 
buckets, fixed 104 in. apart, and having a capacity 
of 100 tons of grain an hour, the full speed of de- 
livery being at the rate of 320 buckets per minute. 
The grain is discharged from the top of the leg 
through adjustable shoots into an endless band con- 
veyor inside the jib, as in the other machines. The 
band is of canvas, with rubber on one side, and is 
provided with diagonal ribs to facilitate the grain 
running up-hill when the jib is dipping downwards. 
The ribs are made cages so that they will run 
easily over the rollers which carry the slack side of the 
belt. The grain is discharged by a shoot into the foot 
of the second elevator, wh:ch delivers it to the weigh- 
house, as before. ‘The house is fitted with six Avery 

tent automatic grain-scales, of 250 lb. capacity each. 
The jib is 25 ft. long centre to centre, oa 9 ft. 6 in. 
at the back end. The length of the tilting-post above 
the trunnion is 30 ft., and the height of the trunnion- 
pin above the bottom of tlie barge is 17 ft. 3 in. The 
whole of the driving is done by electric-motors, work- 


ing from a 110-volt direct-current circuit, as before, | P 


the plant in this case consisting of a horizontal gas- 
engine, belt-driven Bo sg and suction-gas plant. 
The whole of the sy: Reames are driven by 
4-horse-power motors, and elevator by a 20-horse- 
pewer motor, which im this case is fixed to the turn- 
table,. power being transmitted to the elevator by 
means of a chain-belt. 

The machine is controlled by one man situated in 
the driver’s cabin on the turntable, and taking his 
instructions as to the exact position of the machine 
from a man on the ship’s deck. There is alsoa deck- 
hand who assists in adjusting the shoots when the 
elevator is getting into position, and spends the rest 
of his time looking after the ges plant. Fig. 6 shows 
the machine with the pillar slewed for working side- 
on, and with the leg lifted to its highest position. Fig. 8 
shows the end-on position and the jib horizontal, while 





Fig. 7 illustrates the elevator with the leg swung in- 
board for towing. 

It will be obvious that this type of machine is equally 
applicable for quay work as for floating elevators, the 
low centre of gravity and perfect balance making it 
possible to run on a very narrow gauge of rails. 

We are indebted to Mr. Alfred H. Mitchell, the 
inventor, and engineer to the London Grain-Elevator 
Company, of 108, Fenchurch-street, E.C., for the parti- 
culars and illustrations on which this article is founded. 








PRESENTATION OF THE ALBERT MEDAL TO Stk ANDREW 
Nosie.—The Council of the Royal Society of Arts 
attended at Marlborough House on Wednesday morning, 
the 7th inst., when H.R.H. the Prince of Wales, President 
of the Society, presented its Albert Medal to Sir Andrew 
Noble, Bart., K.C.B., D.Sc., D.C.L., F.R.S., *‘in recogni- 
tion of his long-continued and valuable researches into the 
nature and action of explosives, which have resulted in 
the great development and improvement of modern 
ordnance.” 





British Motor-Boat at Kiet Recatra.—The Duke 
of Westminster’s motor-boat Ursula, built by the Wol- 
seley Tool and Motor-Car Company, Limited, won the 
Kaiser’s Cup at Kiel. The success of this boat on the 
first day of the regatta had the unexpected effect of 
deterring the other competitors from turning out in the 
race for the Emperor’s Cup, but, despite the lack of com- 
petition, the boat was put through her he course 
of 70 kilometres was an extremely difficult one, necessi- 
tating much careful handling round the marks, but was 
negotiated in the splendid time of 704 minutes. 





INTERNATIONAL AGRICULTURAL EXHIBITION, BUENOS 
Arres.—An agricultural exhibition is to be held by the 
Argentine Rural Society from June 3 to July 31, 1910,at 
Palermo, Buenos Aires. The Exhibition, which is under 
the auspices of the Argentine Government, aiid is intended 


'Y| to celebrate the first centenary pf Argentine indepen- 


dence, will consist of a live-stock show and an agricul- 
tural show, and in the latter division, manufacturers of 
all kinds of agricultural machinery and implements are 
invited to exhibit. Copies of the programme and rules, 





and also forms for entries, which close, for this section, , 


on December 31 next, may be obtained from Dr. S. Garcia 
Uriburu, Consul-General, Argentine Consulate-General, 
3, Budge-row, E.C. 2 





Crry anp Guitps CrnTraL TEcHNICAL COLLEGE.— 
With the object of informing manufacturers and others of 
the work which is being done at this college, a pamphlet 
has been issued briefly outlining the courses of study in 


civil, mechanical, and electrical ¢ngineering, and che- - 


mistry. The pamphlet also describes the work of the 
Old Students’ Association, which was promoted in order 
to keep students who have left the college informed of its 
doings, and also in touch with one another. An employ- 
ment agency, in connection with this association, keeps 
a list of old students out of employment or desirous of 
a change, and copies of this list, which includes civil, 
mechanical, and electrical engineers, and chemists, may 
be obtained from Mr. E. Wheeler, Central Technical 
College, Exhibition-road, 8.W. 





GEOLOGISTS’ ASSOCIATION, LonDoN.—This Association 
has issued a detailed programme dealing with a long 
excursion to the Arenigs, which is to last from July 28 
to August 7, 1909. The excursion secretary is Mr. E. 
Montag, 4, Queen’s-road, Rockferry, Birkenhead. Special 
return railway tickets from Paddington to Blaenau Festi- 
niog (with permission to break journey at Bala or 
Arenig), 24s. each, may be obtained from Mr. Montag, pro- 
vided that not less than ten apply beforehand. Members 
using these tickets must travel down together, but they 
may return any day’ up to, and including, Monday, 
August 9. Cheques should be sent to Mr. Montag, with 
stamped addressed envelope for reply, A pamphlet on 
the geology of the district, by Mr. Fearnsides, can be 
—_ Mr. A. C. Young, 17, Vicar’s Hill, Lewis- 

am, 5. th. 





Tue “Crrex” Fire-Extincuisuer.—A handy form of 
fire-extinguisher has been brought out by the ‘‘Citex ” 
Fire-Extinguisher Company, Limited, 46, Queen Victoria- 
street, London, E.C., which in principle is similarto many 
of the chemical fluid extinguishers now on the market, the 
chief point, however, about it being that the chemical 
is contained in a cartridge, and there is no acid in a 
fragile glass bottle to handle. The vessel which contains 
the water is cylindrical in shape, and is made im one solid 
iece of drawn steel, and is tésted ‘to 300 Ib. per square 
inch by water pressure. A cap on the top of the cylinder 
is screwed off, and the cartridge, with its cap uppermost, 
is dropped into a cradle inside. The cylinder cap is then 
screwed on, and the apparatus is tte for use. A per- 
forating rod with a knob on the end projects through the 
cap, and when used the cylinder is rd xe from its bracket 
and the knob at the end of the perforating rod is forced 
down. This actuates a rod within, which ruptures the 
cartridge, and the chemical contained in the latter comes 
in contact with the water, and carbonic-acid gas is formed. 
The water is forced out through a nozzle at the bottom of 
the cylinder. A very handy form of bracket is sappliet 
with the apparatus, which can be fixed to the wall, and 
on this the extinguisher may be placed. The nozzle of 
the cylinder is in an ebonite receptacle at the 
bottom of the bracket, and the projecting part of the 
perforator at the top is pushed into a brass safety clip, 
which prevents the machine when in this position being 
accidentally discharged. 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—When the market opened 
last Thursday the tone was steady, but business was quiet. 
The dealings in Cleveland warrants were limited to two 
lots, which changed hands at 48s. 6d. one month, and 
closing sellers quoted 48s. _ cash, 48s. 64d. cne month, 
and 49s. three months, with buyers at 1d. less in each 
case. The market was quite idle in the afternoon, no 
dealing of any kind being recorded. The prices of Cleve- 
land warrants were easier inclined, and were 48s. 3d. cash, 
48s. 6d. one month, and 49s. three months sellers. On 
Friday morning there was no improvement in the tone 
of the market and prices were steady. The turnover con- 
sisted of one lot of Cleveland warrants at 48s. 11d. three 
months, with buyers over, and sellers at 4d. more. The 
other closing quotations were 48s. 3d. cash and 48s. 6d. 
one month sellers. At the afternoon session Cleveland 
warrants were dealt in at 48s. 3d. cash and 48s. 114d. three 
months. Sellers’ closing quotations for these positions 
were 4d. up at 48s. 34d. cash, and 49s. three months, but 
unchanged at 46s. one month. On Monday morning the 
tone of the market was a shade firmer, but no dealings of 
any kind took place. At the close of the session sellers of 
Cleveland warrants quoted 48s. 4d. cash, 48s. 7d. one 
month, and 49s. three months. In the afternoon the busi- 
ness was limited to one Cleveland warrant, which chan 
hands at 48s. 114d. three months. The market closed with 
sellers quoting 48s. 34d. cash, 48s. 64d. one month, and 49s. 
three months. The dull tone which has been prevalent for 
several days back was again noticeable on Tuesday morn- 
ing, when only one lot of Cleveland warrants was dealt in 
at 48s. 11d. three months. The closing quotations were 
48s. 34d. cash, 48s. 6d. one month, and 48s. 114d. three 
months sellers. In the afternoon the market was weak, 
and some 1500 tons of Cleveland warrants were put 
through at 48s. 3d. cash and 48s. 10d. three mont 
Closing prices fell 1d. to 14d., sellers quoting 48s. 24d. 
cash, 48s. 44d. one month, and 48s. 104d. three months. 
When the market opened to-day (Wednesday) the tone 
was again weak, and Cleveland warrants were dealt 
in at 48s, 14d. cash and five days, with sellers over 
at that figure. The closing prices for the other positions 
were unchanged at 48s. 44d. one month, and 48s. 104d. 
three months. The business only amounted to 2000 tons. 
At the afternoon session Cleveland warrants were easier, 
but no dealing of any kind took place, and at the close 
there were sellers at 48s. 1d. cash, 48s. 4d. one month, 
and 48s. 94d. three months. The following are the 
market quotations for makers’ No. 1 iron :—Clyde, 60s. ; 
Calder and Gartsherrie, 60s. 6d.; Summerlee, 61s.; Lang- 
loan, 68s.; and Coltness, 87s. 6d. (all shipped at Glasgow); 
Glengarnock (at Ardrossan), 62s. 6d.; Rhotts (at Leith), 
60s. 6d., and Carron (at Grangemouth), 63s. 


Sulphate of Ammonia.—The sulphate-of-ammonia mar- 
ket is quiet, and there is only a limited inquiry reported. 
The price to-day is no better than 11/. 5s. per ton for 
prompt delivery Glasgow or Leith. The amount shipped 
from Leith Harbour last week was 618 tons. 


Scotch Steel Trade.—A big improvement in the Scotch 
steel trade falls to be recorded this week, due in most 
cases to the sto e for the annual Fair Holidays, which 
commence on Thursday of next week. Not only have 
shipbuilders been placing specifications rather more freely 
for both plates al angles, but merchants have also been 
ordering forward supplies. The various establishments, 
for the next week or so, will be kept fairly busy, much 
more so than for some months back. Business with the 
south continues satisfactory, and a good demand for 
boiler-plates is reported, while the export trade is quite 
up toan average. The fear of trouble in the coal trade 
may account for a little of the extra pressure for delivery 
— is taking place at the moment. Official prices are 
Steady. 

Malicable - Iron Trade. — As in the steel trade, the 
malleable-iron makers of the West of Scotland are expe- 
riencing a slight rush this week. Only a very little de. 
tance ahead can be seen, and in many cases there is at 
present not much work in prospect after the holidays. 

>rices for export lots are firmer, and no alteration has 
been made in local quotations. 

Scotch Pig-Iron Trade.—There is, if anything, a little 
more business passing in Scotch pig-iron this week on 
local account. A fair quantity is being sent to the South, 
and good shipments abroad are also being made. There 
is little change to report in the demand for hematite. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Death of Mr. William Peech.—The death of Mr. 
William Peech, in his 79th year, is regretted by his many 
friends in Sheffield and district. He was a director of the 
firm of Messrs. Steel, Peech, and Tozer, and he was, 
perhaps, better known on the turf than he was in the 
steel trade. Among the last visitors who were permitted 
to see him was Lord Rosebery, for whom Mr. Peech, in 
conjunction with his partner, Mr. Henry Steel, executed 
ul his lordship’s turf transactions. Thefirmof Steel, Peech, 
and Tozer has been extraordinarily successful, what was 


bought for 37,5007. being now worth something like a | 54s. 


million of money, each family having four or five sons in 
the business. Not only were Mr. Steel and Mr. Peech 
partners in racing and business for nearly 60 years, but 
they were also what may be termed Geuide brothers-in- 
law, Mr. Steel having married Mr. Peech’s sister and Mr. 
Peech having married Mr. Steel's sister. In each instance 


the golden wedding has been celebrated. 


Tron and Steel.—Almost a holiday period prevails in 
the iron and steel trades, because of slackness und of the 





ged | considerable time. 





half-year’sstocktaking. Several works have been meager | 
for short periods this week. The past quarter has end 
even worse than it began, and there is a concensus of 
opinion that the immediate outlook for general trade is 
not very promising. The uncertainty as to the outcome 
of matters in the coal trade has undoubtedly helped to 
depress conditions. It is hoped, however, that wit 
the coal crisis cleared there will be more activity, 
and the accumulation of orders duri stocktaking 
should provide a busier time. The rolling-mills are 
only moderately employed, and the armament houses 
merally are very quiet. News from the United 
tates is still of a reassuring character, and although 
promises of expected improvement have been fulfilled 
very rarely of late, it is hoped that the resuscitation of 
business in America will be reflected in Sheffield before 
very ‘long. A good deal of valuable business for steel 
circular-saws and some other products has been done for 
abroad, and without its extensive foreign connection 
Sheffield would be in a bad way at present. It is gratify- 
ing to learn that the general output of traction-engines 
and th ing machinery has increased, so that in this 
respect Sheffield profits by the demand for steel. This is 
principally for abroad. The home demand for tool-steel 
is poor, and the railway-steel manufacturers are still very 
slack. In view of the traffic returns it is not probable 
that this branch of Sheffield’s trade will brighten for some 
The pig-iron market is as dead as the 
proverbial door-nail, and consumersdo notappear to be ve 
anxious about future supplies. Lincolnshire makers still 
keep up their prices, and the recent price-cutting in Derby- 
shire has certainly weakened the market. Bar-iron makers 
have been having an exceptionally bad time, the turn- 
over for the last month being the smallest for the year. 
There is a complaint that the official price prohibits the 
production of bars at a profit. The lighter steel trades 
are also slack, but a few cutlery manufacturers are busy. 
Although the Canadian market is recovering, and Aus- 
tralia and South America continue to improve, the 
export trade still remains below normal. Whatever 


future the safety razor has, it is undoubtedly true that | bee 


at present it is causing the unemployment of many Shef- 
field grinders. A Yorkshire hair-dresser last week attri- 
buted his bankruptcy to the competition of safety razors, 
asserting that four million of these instruments are now 
being used in this country. In the silver and electro- 
plating trades the output is in advance of last year, but 
is by no means what it ought to be. 


South Yorkshire Coal Trade.— There is a great deal of 
unrest in South Yorkshire, and it is evident that every- 
body had been over-sanguine as to the peaceful introduc- 
tion of the Eight Hours Act. Many pits are idle because 
the boys have struck work. Their alleged grievance is 
that the colliery management will not allow them ‘‘sna 
time,” and that they are desired to go down the pit first an 
come up last, in order to give the coal-getters every advan- 
tage of the eight hours. Some of the pits have resumed, 
but others are stopping, while the determination of the 
lads in revolt is creating a spirit of restlessness through- 
out Yorkshire, as they show no disposition to accept 
the advice of the miners’ leaders. But notwithstanding 
the local unrest and the recent scare of a general 
stoppage prices have not been much affected. It is 
unquestionable that they have hardened to a certain 
extent, but in no single branch has there been any ad- 
vance in rates. There is a good number of inquiries for 
hard coal, but as there is not much of this on hand, 9s. to 
9s. 6d. per ton is being paid for quick deliveries of best 
steam coal. The export trade continues brisk. House- 
coal experiences a fairly good demand for the best 
varieties, but seconds are weak. There is a steady de- 
mand for best grade slacks, but coke rates are still weak. 
Gas-coal is quiet, values being inclined to drop. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Tron Trade.—Very unsatisfactory and 
discouraging accounts are given of the pig-iron trade. 
Business is almost at a standstill, stocks are increasing, 


and values are slowly, but steadily, falling. Cleveland | }, 


iron is this month being sent into the warrant stores at 
the rate of between 400 tons and 500 tons per working 
day, and the stock there is now rapidly approaching a 
quarter of a million tons. Deliveries of pig iron are on only 
a moderate scale. To date this month shipments ave 
3545 tons per working day, as com with a daily 
average of 4343 tons to the same date last month, and 4190 
tons for the corresponding part of July last year. Notwith- 
standing the persistently expressed opinion that a good 
deal of activity and better prices will prevail in the 
autumn, traders show very little disposition to operate 
for either early or forward delivery. o. 3 g.m.b, Cleve- 
land pig is offered by merchants at 48s. 3d. f.o.b., and 
a few small parcels have chan hands at that figure. 
No. 1 is 50s. 9d.; No. 4 foundry, 47s. 3d.; No. 4 forge, 
47s.; and mottled and white, each 46s. 9d. East Coast 
hematite pig iron is very weak, and is difficult to sell. 
The recognised market quotation for early delivery of 
mixed numbers remains at 55s.; but it is understood that 
some of the merchants would readily accept orders at 
9d. Spanish ore is still idle, and in the entire absence 
of business it is difficult to fix quotations. Rubio, of 50 
r cent. quality, may be put at about 16s. 3d. ex-ship 
ees. Coke is hardly so plentiful as it has been, and is 
consequently somewhat firmer. Quotations are based on 
15s. 6d. for average blast-furnace qualities delivered here. 
Blastfurnacemen’s Wages.--The average net selling price 
of No. 3 g.m.b. Cleveland pig iron for the three months 
ending June 30 last has just been certified at 47s. 6.71d. 
per ton, as compared with 48s, 10.87d. per ton for the 





previous three months. There was thus a reduction in 
price of 1s. 4.16d. per ton during the second quarter of 
the year, and under sliding-scale arrangements this means 
a reduction in blastfurnacemen’s w of 1.75 per cent., 
bringing wages from 21 per cent. above the standard to 
19.25 per cent. above the standard. The reduction took 


h | effect from the 3rd inst. 


Manufactured Iron and Steel.—The various branches of 
the manufactured iron and steel industries show little or 
no alteration. Rail-makers and sheet producers keep 
busily employed, chiefly on export account, and hoop 
manufacturers have a fair amount of work on hand ; but 
slackness characterises most other departments, and orders 
are difficult to obtain. Common iron bars are 6l. 15s. ; 
best bars, 7/. 2s. 6d.; best best bars, 7/. 10s. ; pagking- 
iron, 5/. 5s. ; iron ship-plates, 6/. ; iron ship-angles, 67. 15s. ; 
iron ship-rivets, 7/. 3s. 9d. ; iron boiler-plates, 7/.; steel 

61. 5s. ; steel nip, 5l. 15s. ; steel ship-angles, 
51. 7s. 6d. ; steel boiler-plates, 67. 15s.; steel strip, 6/. 7s. 6d. ; 
and steel hoops, 6/. 10s,—all less the customary 24 per 
cent. discount. Cast-iron chairs are 3/. 10s. ; cast-iron 
columns, 6. 10s. ; light iron rails, 6/. 10s. ; heavy steel 
rails, 5/. 5s.: and steel railway sleepers, 6/. 10s.—all net 
cash at works. Iron or steel galvanised corrugated sheets, 
24-gauge, in bundles, stand at 12/. 10s. f.o.b.—less the 
usual 4 per cent. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—After a period of considerable excitement, 
occasioned by what may now happily be termed ‘ recent 
labour troubles,” the steam-coal trade has assumed a more 
quiet appearance, and there has been a certain recoil in 
prices. The best large steam-coal has made 15s. to 15s. 6d. 
per ton, while secandary qualities have ranged from 13s. 6d. 
to 14s. 9d. per ton. e house-coal trade has not shown 
much change; the best ordinary qualities have made 
14s. 6d. to 15s. 6d. per ton; No. 3 Rhondda large has 
brought 17s. 3d. to 17s. 9d. per ton. Foundry coke has 
mn quoted at 18s. to 20s. 6d. per ton, and furnace ditto at 
16s, to17s. per ton. As regards iron ore, Rubio has made 
15s. 6d. to 15s. 9d. per ton upon a basis of 50 per cent. of 
iron and charges, including freight, insurance, &c., to 
Cardiff or Newport. 


The Swansea Valley.—A steady business has been pass- 
ing in pig iron, and the yield at . has been up to 
the usual average. There is little fresh to report with 
respect to the local steel trade ; about one-fifth of the fur- 
naces are still idle. The foundries and engineering shops 
have been pretty well employed. 


Dowlais.—In consequence of a settlement of the late 
coal crisis, business has assumed a more settled tone, and 
there has been a fair wae of heavy and light section 
steel rails, steel sleepers, -plates, angle-iron, &c. 


Rhymney Iron Company, Limited.—The directors of 
this company, in their report for the year ending March 
27, observe that the Miners’ Kight-Hours Act came into 
force in South Wales July 1. Under the most favourable 
circumstances the directors consider that the Act must 
inevitably reduce the output and increase substantially 
the cost of working coal. Moreover, the proposals of the 
Finance Bill now before Parliament, if passed into law, 
cannot fail further to affect injuriously the profits of the 
cmenngs undertakings. Under these circumstances, 
the directors are of opinion that, in the best interests of 
the company, it would not be desirable to distribute on 
this occasion any portion of the profits of the past year by 
way of dividend. The quantity of coal raised by the 
company in 1908-9 was 959,631 tons, against 874,000 tons 
in 1907-8—an increase of 85,541 tons. Of the total out- 
put, 86,672 tons were raised from the new steam-coal 
sinkings at Groesfaen and Penygarreg, the sale of which 
did not, however, in any way assist in earning the profit 
of the year. The quantity of coke made last year was 
44,072 tons, against 47,079 tons in the previous year—a 
decrease of 3007 tons. This decrease was due to continued 
depression in the iron trade. 


A Great Cantilever Crane.—The great cantilever crane 
which has been erected in the north yard at Devonport 
as satisfactorily through a series of official tests. 
The crane was intended to lift 160 tons, but its lifti 
power was found to amount to 240 tons, or half as nom 4 
again. The crane will be used principally in lifting 
turrets, guns, turbines, and machinery. 


Bristol and the Midlands.—A conference took place on 
Friday at the office of the Bristol Chamber of Commerce 
with reference to the improvement of canal communica- 
tion between the Bristol Channel and the Midlands. Mr. 
8S. Humphries presided. The chairman said a Royal 
Commission was considering the question of canal com- 
munication, including a scheme relating to the Bristol 
Channel and the Midlands. Information upon the en- 
gineering points of that scheme had been obtained, but it 
was important that the Commission should be supplied 
with details as to probable traffic, to enable it to form an 
opinion as to its commercial prospects. An interesting 
discussion followed, and there was general agreement as 
to the importance of the scheme to Bristol Channel ports. 
The conference ultimately expressed its opinion that it 
was desirable to my the Severn waterway to the 
Midlands, and pledged itself to furnish returns as to 
probable traffic with as little delay as possible. 





Sires ror Factories.—Sites for the installation of 
factories are available in the districts of England and 
Wales served by the Great Western Railway. Informa- 
tion on these can be obtained from Mr. T. H. Rendell, 





chief goods manager, Paddington Station, W. 
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THE ADMIRALTY AND BATTLESHIP 
DOCK ACCOMMODATION. 


A NOTABLE feature of the debate in the House 
of Commons on the Ist inst., when the vote for 
naval works was under consideration, was the fact 
that the Admiralty representatives in Parliament 
under the preceding Government, as well as under 
this Government, were on the defensive. It was 
urged that the tergiversation which characterised 
the policy of the rd five years ago, and more 
recently, has resulted in serious delay, not only in 
connection with Rosyth, but with other works 
essential to the efficiency of the Fleet. Nor has 
the present Government made sufficient effort to 
compensate for the delay involved at an earlier date. 
The naval base at Rosyth was decided upon in 
1902, and the land was purchased in 1903. Later, 
work was undertaken with the view of determin- 
ing the nature of the substrata. These preliminary 
investigations and borings need not have occupied, 
at the very outside, more than two years, and yet 
the contract for the first instalment of the work 
was only let in the early part of this year. The 
present Government, during their three years of 
office, had spent only 10,0001. on the scheme up 
till April last. Again, at Portsmouth, where a new 
dock is in course of construction, the decision to 
proceed with the work wasarrived at in the summer 
of 1907, but only 52,0001. had been spent out of 
nearly a million sterling at the end of h last. 
Both contracts are in the hands of first-class firms, 
and in the case of the Rosyth work a bonus of 
8001. per week is to be paid for anticipation of the 
contract date of completion—March 1, 1916-—while 
in the case of Portsmouth the bonus is to be 4001, 

r week. Penalties of corresponding amounts will 

exacted for every weck that the date of com- 
pletion exceeds the contract stipulation, so that it 
may be hoped that there will be no further delay— 
that the contractors will have every facility to earn 
a premium. 

We can therefore dispense with recriminations 
between the two parties in Parliament. We would 
prefer to urge a keener recognition of the import- 
ance of further warship docking facilities on the 
East Coast. The Admiralty have had this subject 
under consideration, and it is some satisfaction 
to know that they have decided to build both 
the floating-docks which are included in this 
year’s programme of a size sufficient to lift a 
battleship of the Dreadnought type. The in- 
tention some months ago was to be content with 
one such dock, making the other dock suitable 
only for smaller craft; but the grave danger of a 
possible war in the North Sea, without any docking 
facilities, has resulted in the decision to build both 
docks of the larger size. The Civil Lord of the 
Admiralty, in commending this proposal for the 
approval of Parliament, pointed out that the docks, 
which could be completed within one-and-a-half 
ving- 
docks, and would be mobile. Among the disadvan- 
tages is the limited life (although this is estimated 
at forty years) and the larger cost of upkeep. These 





54 | are all known facts, and in discussing them recently* 
55| we pointed out that the life period of a graving- 
55 |dock was not determined so much now by its 


durability as by the efficiency to meet the ever- 
growing dimensions of ships. Thus the very 
expensive graving-docks at Chatham are of little 
use te us to-day, so far as battleships are con- 
cerned, because of their incapacity; and many 
docks, at Portsmouth and elsewhere, are obsolescent 
for the same reason. The Admiralty have therefore 
acted wisely in ruling out of court the objection to 
floating docks on the score of durability, and 
deciding upon building two. We could well afford 
to have more of them ; but if the two now decided 
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upon are laid down at once, they will help to meet 
the immediate necessities. Too much has been 
made of the question of the ultimate location of 
these docks. Of course, a large area will be re- 
quired for mooring them, because the cables need 
to be of great length, in order to meet the exten- 
sive vertical range of the dock when taking a battle- 
ship. A very considerable depth of water must 
also be provided under the dock itself, so that it may 
conveniently submerge its floor under the battle- 
ship at maximum draught. These, however, are 
well-defined conditions which can be met simply 
and quickly, so that the main requirement is to 
expedite the work of building the docks, leaving 
such subsidiary questions to be determined later. 
Another question which came up fer a consider- 
able amount of discussion had reference to the sub- 
sidising of new privately-owned graving-docks, in 
order to ensure that they will be adequate for Admi- 
ralty requirements, and available when needed 
in an emergency. It is known that negotiations 
have been in between the Admiralty 
and the Great Central Railway regarding the adap- 
tation of a graving-dock about to be built at the 
new Asai. wrt Mavkete on the Humber, and there 
have been pourparlers also with two or three repre- 
sentative shipbuilding firms on the Tyne regarding 
the construction of a dock on that river. The First 
Lord of the Admiralty indicated that the price 
asked precluded the Admiralty from considering 
the Humber proposal, as they must always have re- 
gard ‘‘to the interest of the tax-payers even in 
supplying the need for large docks.” At the same 
time, he assured the House that the Admiralty 
‘* would always keep an open mind and would be 
ready to do business on fair terms.” The Civil 
Lord, however, carried the case further, because 
he indicated that the negotiations had fallen 
through, as the cost was prohibitive, since they 
could make two, if not three, floating docks for the 
money required to construct a dock suitable for 
Admiralty purposes at Immingham. We do not 
profess to have any special knowledge as to the 
terms asked, either by the projectors of the Im- 
mingham Dock or of that upon the Tyne, but we 
fear that a somewhat narrow view has been taken 
by the Admiralty in this matter. There is some 
basis for this assumption, as the Civil Lord 
contended that it might be well worth the while of 
the great shipbuilders on the Tyne to construct a 
graving-dock which would hold the largest ship, 
considering the fact that on the Tyne there was 
such an important and busy shipbuilding com- 
munity. As a matter of fact, there already exists on 
the Tyne a dock which meets the necessities of the 
builders even of Dreadnoughts, and the dock pro- 
posed for Immingham will meet the normal needs 
of the commercial harbour for many years. The 
Admiralty wants are far in advance of the ordinary 
requirements of even a warship-building firm. A 
dock such as that which now exists at Hebburn- 
on-Tyne is quite capable of ‘taking a battleship 
preparatory to her trial, with 2 ft. or 3 ft. of 
water to spare over the sill, for the reason that 
the vessel, while yet in the builder's hands, 
is without her war stores, and need never 
be fully laden, except with water-ballast, which 
is easily removable. for docking. On the other 
hand, the Admiralty dare not contemplate the 
spending of money on a dock with a less depth than 
would take a ship in a water-logged condition. In 
our previous article we as out that temporary 
repairs might easily and quickly be made to a war- 
worn or damaged ship, even without the vessel 
entering the dock. It would, however, be false 
economy to complete a dock which had not a depth 
of water of 35 ft. over the sill, whereas commercial 
requirements, even in a warship-building port, do 
not call for docks with a greater depth over the 
sill than 30 ft., or at most 32 ft. The increase may 
only be 10 per cent., and to the uninitiated it might 
be thought sufticient to grant a subsidy on such a 
basis. But a little reflection, on the part even of 
the layman, will suffice to show that it is the last 
5 ft. or 6 ft. in depth which involves the heaviest 
cost. Not only does the rate of cost of excavation 
and handling of the material advance rapidly with 
increasing — but the pressure to be compen- 
sated for in the building of the invert and the side 
walls of the dock is considerably greater, so that 
more material and heavier responsibility are in- 
curred. Again, the increased capacity very mate- 
rially adds to the volume of water to be pumped, 
and therefore to the capacity of pumps and working 
costs every time the dock is emptied, whether the 
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vessel accommodated be a coaster, liner, or battle- 
ship. Thus not only are the capital charges aug- 
mented out of all proportion to the increase in 
depth or width of the dock, but the working charges 
are greatly enhanced. The Government must 
therefore be liberal with their subsidy before the 


dock-owners can be justified in augmenting the | 


dimensions of their works to suit the exceptional 
requirements of the Admiralty ; and although Mr. 
McKenna is right in his contention that the inte- 
rests of the tax-payers must be considered, the 
responsibility of deferring a decision which leaves 
us without a single dock between the English 
Channel and the ‘‘ North About Passage” is a still 
more serious consideration. 

We are all thinking of Dreadnoughts and of the 
two-Power, or the two-keel for one-keel, standards, 
and there is no harm in the public being educated 
to the needs of the case, oc eb thereby the 
Admiralty will obtain support for such decisive 
action as they find it necessary to take; but at 
the same time it is equally vital that we should 
have adequate docking facilities for the modern 
ships. In all probability a war, once entered 
upon, will not be terminated with the first en- 
gagement. Indeed, it is very generally recog- 
nised that the final issue will very largely depend 
upon the promptitude with which the ships may 
be repaired for the second round of the con- 
test. With torpedo and submarine craft now so 
thoroughly efficient, there is more certainty of ships 
being seriously damaged under the water-line, so 
that the need for repairing facilities is greatly in- 
creased. Admiral Sir Charles Campbell, in his 
lecture at the Royal United Service Institution on 
Wednesday, was able to make a strong case in 
favour of the Forth and Clyde Ship Canal from 
this point of view, as he proved that it would be 
convenient to pass the ships through the canal from 
the North Sea to the West Coast, where there are 
very extensive ship-repairing facilities. There is 
much to be said for this scheme, but it does not in 
any way remove from the Board of Admiralty the 
responsibility of providing, or encouraging the pro- 
vision, on the East Coast of adequate docking faci- 
lities for our largest ships, and until this is done it 
would be idle to think that, however preponderant 
our fleet of Dreadnoughts, the safety of the Empire 
is ensured. The cost of battleships is accepted 
as an insurance premium on safety, but the cost of 
docks is, as essentially, an accident insurance pre- 
mium on the life of the battleships. 





THE ACCIDENT ON THE SAULT STE. 
MARIE CANAL. 

Tue recent accident on the Sault Ste. Marie 
Canal, or, as it is commonly known, the Soo Canal, 
has happened at a peculiarly interesting time. 
The traflic passing through the canals at St. 
Mary’s Falls, between Lakes Huron and Superior, 
in the North American Continent, amounting to 
over 58 million tons annually, makes this the most 
important lock canal in the world. Properly speak- 
ing, there are two canals, one on the United States, 
and one on the Canadian, side of the St. Mary’s 
River. The season for which the canals are open 
is bee ype short, extending over only seven 
or eight months of the year, so that during this 
period traffic is dense. The Canadian canal was 
used last year for over 30 per cent. of the freight 
and 57 per cent. of the passenger traftic between 
the two lakes, while recently the proportion 
making use of this canal has been rather larger 
than these amounts. The freight traftic consists 
largely of iron ore, coal, and wheat, all, of course, 
suitable for carriage in bulk, this special feature of 
the traftic having been mainly responsible for the 
development of the type of Telit banwn as the 
‘*Lake freighter,” and described in a paper,* by 
Professor Sadler, read at the London meeting of 
- Institution of Naval Archicects held in April 
ast. 

The difference of level between the two lakes 
amounts to about 20 ft., so that one locking is 
sufficient. The Canadian canal is provided with a 
lock 900 ft. long and 60 ft. wide, with 22 ft. of water 
over the sills. The vessels are of all sizes up to 
about 600 ft. in length, and ships are, as a rule, 
- through together, as many as fifty-six vessels 

aving been passed through the Canadian lock in 
thirty-four lockings, in one day. 
¥ Reproduced in ENGINEERING, vol. lxxxvii., page 677, 
ct &cg. 





The accident to which we refer above occurred 
on June 9, shortly after mid-day. At the time a 
downward-bound passenger steamer, the Assiniboia, 
of the Canadian Pacific Railway, was in the lock, and 
a freight steamer, the Crescent City, was entering 


from the upper end, to be locked down with it. | 


The upper gates were thus open. At the same 
time an upward-bound steamer, the Perry G. 
Walker, was approaching the lock from the lower 
end, and, for some reason or other, failed to bring 
4 before coming in contact with the lower gates. 
hese were forced open by the vessel and water 
immediately poured through to the lower level. 
The mitre being thus broken, one leaf of the gate 
swung down stream. The other leaf then forced 
the steamer back and also swung down stream, the 
steamer being carried along by the rush of water. 
The Assiniboia and the Crescent City were swept 
through the lock by the current, the drop being so 
sudden that the bow and stern of the latter vessel 
were alternately under water, while the former is 
stated to have bum on the bottom. The Perry 
G. Walker was washed about by the rush of water 
and damaged considerably, in her turn doing a 
good deal of damage to the canal walls, and finally 
going aground. The damage to the other steamers 
might, it appears, have been less serious had not 
the Assiniboia dropped anchor, in the hope of 
saving herself from further harm, but instead, un- 
fortunately, bringing up right in the path of the 
Crescent City, rendering a collision unavoidable. 
This resulted in serious damage to the latter vessel, 
which had to be dry-docked subsequently for re- 
pairs. The other vessels were likewise in need of 
repairs, but not to the same extent, all three run- 
ning aground before being brought under control. 

The current established through the lock on the 
removal of all checks had a velocity of over 10 
miles per hour, and photographs show the rush of 
water to have been of a most serious character. 
The falls formed at the mitre wall were about 12 ft. 
in height, while there was a fall of about 4 ft. in 
the upper portion of the canal, and another fall of 
about 4 ft. at the lower end of the lock. The action 
of the current was so strong that guard-gates, swung 
and fastened back in recesses, were sucked out and 
destroyed, while damage was also done to the floor- 
ing and walls of the lock. 

About a quarter of a mile above the lock there is 
situated a safety device, which takes the form of a 
movable dam. This consists of a swing-bridge with 
a stiff bottom chord; to this bridge are hinged 

irder-frames, which can be lowered into the water. 

Vhen in position with their lower extremities 
resting against a sill in the canal-bed, there are 
twenty-three of these vertical frames, side by side, 
across the canal, which is here 108 ft. wide. Panels 
are provided in these wickect-frames, and are forced 
down when the frames are in position. The occa- 
sion of the accident on June 9 was the first time 
that it had been necessary to put this device to 
actual test, though practice-drill has been regularly 
carried out. This, however, would naturally be 
in still water, and under conditions very different 
from those existing through such an accident as 
occurred on the 9th ult. It is satisfactory that 
this arrangement practically stood up to the test 
imposed upon it. Although minor mishaps occurred 
in the handling, these were not due to any material 
defect of the principle adopted. The chief trouble 
seems to have been experienced in forcing down 
the panels in the wicket-frames, a process occupying 
a considerable length of time, and requiring the use 
of jacks. The movable dam was not finally completed 
until the morning of June 13, when it was con- 
sidered safe to’ attempt to close a pair of interme- 
diate gates lower down. With the help of special 
precautions this was satisfactorily accomplished. 
A very large volume of water made its way through 
the hovdite dam, so that, although in position, the 
current through the lock was considerable until 
the intermediate gates were closed. 

The canal having only one lock throughout its 
length, there was no risk of flooding on the lower 
stretches, the water keeping to the channel until 
it flowed out into the lake. That traffic at the 
time was light also probably made the consequences 
less serious than they might otherwise have been. 
The accident, however, calls to mind the fact that 
mishaps in connection with locking operations are 


not infrequent, and impresses one with the import- | Canal 


ance of efficiently guarding against them. Although 
this is the first serious accident on the Soo Canal 
during an existence of fifty-four years, on several 
former occasions vessels have come into collision 


| 





with, and done considerable damage to, gates there. 
On other canals similar accidents have occurred. 
On the Manchester Ship Canal, in 1906, a vessel 
ran through the upper gates of a lock before the 
lower gates were closed, resulting in damage to 
shipping and the emptying of a stretch of the canal. 
Other accidents have also occurred on this, canal, 
while a case is recorded in America of a small, vessel 
running through five sets of gates before being 
brought under control. i 

A peculiar interest attaches at the present time 
to this recent occurrence, owing to the fact that the 
immunity of the Soo Canal has been acclaimed 
ample proof of the safety and suitability of a lock- 
type canal at Panama. Although the dangers of 
large locks in flight have been often pointed out, 
the supporters of the Government project have 
continually overlooked, or treated as beneath 
consideration, mishaps on other existing canals, 
and have mainly relied for their argument on 
the fact that no disaster has occurred at the 
Soo locks, in spite of the enormous traflic making 
use of them. In the light of past experiences, and 
regarding the matter from the point of view of 
chance and probability, it is no exaggeration to say 
that this confidence is ill-founded. e conditions 
at St. Mary’s Falls and at Panama are so dissimilar 
that the lessons derived from the one can only be 
applied to a limited extent to the other. The size 
of the channel, the depth of the locks, the mass of 
water to be held in check, the construction below 
the points of possible failure, the size of vessels, 
are all different and much to the advantage of the 
Soo, and against the Panama Canal. At the back 
of the Gatun locks there is to be a lake of 
about 160 square miles in area, and the fall from 
its normal surface level to that of the lower reach is 
85 ft., accomplished in something less than a mile, 
compared with 20 ft. or so in 1} miles of the Cana- 
dian Soo Canal. The size of.the locks—1000 ft. in 
length and 110 ft. in breadth—at Panama, with a 
fall for each of over 28 ft., would make any unin- 
tentional opening of one of the lower gates a much 
more serious matter than a similar mishap at the 
Soo Canal ; while if, at the same time, the upper 
gates were open, the catastrophe would be still 
further aggravated. 

The nature of the construction—locks in flight— 
at Panama would almost certainly lead to greater 
destruction to the canal, and probably to sur- 
roundings, than resulted at Sault Ste. Marie, 
owing to the mass of water finding a much less 
ready escape than it fortunately did at the latter 

lace, where, without impediment, it ran into 

ke Huron. The catastrophe would thus be on 
a much greater scale, and the locks might be 
converted into a huge cascade from the failure 
of lower portions to bear undue strains thrust 
upon them through some mishap above. The 
chances that mishaps will occur may appear too 
remote to warrant uneasiness on this score, but 
the vessels of the largest size for which provision 
is being made in the canal are unwieldy in the 
extreme. The exact cause of the recent accident 
at the Soo Canal is as yet indeterminate, but the 
fact remains that previous accidents have occurred 
in locks from the misunderstanding of signals or 
orders—an ever-present risk—and this with every 
thing on a larger scale would be more disastrous 
than on a small one. The momentum of a large 
liner, even when moving very slowly, is enor- 
mous; and such vessels are not very prompt in 
manceuvring. A sudden squall may upset all the 
pilot’s calculations and judgment, and damage of an 
irretrievable nature be done in a moment. 

Our esteemed contemporary, the Engineeriny 
News, of New York, only as recently as February 
last, in an argument supporting the lock type of 
canal at Panama, stated that ‘‘in all the years that 
these two great canals (the Manchester and the 
Soo) have been in operation there has never 
been an accident in a lock sufficiently serious 
to block the canal.” The fact remains, however, 
that in the one accidents of this character had previ- 
ously occurred, while recent events have shown the 
assurance to have been misplaced with regard to the 
other. Colonel Goethals has frequently, we be- 
lieve, as have also other interested or uninterested 
supporters of the Government 85 -ft. project, 
pointed to the fifty-four years’ experience on the Soo 
as assuring safety at the Isthmus. Greater 
caution would have been better than this over-con- 
fidence ; but, whatever has happened in the past, 
certain it is that safeguards of a thoroughly reliable 
nature will be needed at Panama. 
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Whether the type of movable dam used at Sault 
Ste. Marie will be suited to Panama conditions 
is a question for experts to decide. The of 
bringing the situation under control seems to have 
been a fairly lengthy one, about 34 days elapsing 
before the torrent was sufticiently reduced to permit 
of an attempt at closing a pair of gates in the flow. 
Such a lapse of time, with the much greater forces at 
work at Panama, might well mean almost irremedi- 
able destruction, while the increased depths there 
will make the securing of wickets and panels a matter 
of much greater difficulty than in a small channel. 
Added to these points is the fact that the selection 
of a suitable position for adequate safety devices 
has been a matter of great difficulty, owing to the 
Gatun locks being all crowded close together, and 
cut as short as possible, in order to give them suit- 
able foundations. The lack of room will entail 
much scheming for the designers if these locks are 
to be adequately protected. 

The demands for ample dock lengths, guard- 
gates, approaches, and haute rotection devices 
have not been inordinate or ill-founded, as recent 
events have shown. A heavy charge on this score 
would be better than subsequent failure and 
rebuilding, and it were better to err on the side 
of over caution than risk disaster on the scale 
possible at Panama. It is not a question there 
merely of damage to a boat or two, or of a com- 
mercial canal being out of service for a week or 
ten days. Serious damage at the Isthmus might 
easily result in danger to population, or even in 
a hindrance of vital import to the destinies of the 
United States, in case of war. 








THE CONDUCTION OF ELECTRICITY. 

THe rapid advance of theoretical science in 
general, and of theoretical electricity in particular, 
is nearly as bewildering for the physicist and 
chemist, who is not investigating electrons and ions, 
as it is for the engineer. The old notions, we are 
told, are not wrong, but they must be modified in 
the light of recent research. But as all the pro- 
gress, great as it is, leaves us practically as igno- 
rant as to the real nature of things as we were 
before, we welcome general expositions of the 
actual state of a problem. Such an exposition con- 
cerning the conduction of electricity—a cautious 
guide, not a theory, for which the time has not come 
yet—has been given in the Zeitschrift fiir Electro- 
chemie, by Professor J. Koenigsberger, of Freiburg, 
in Baden, who has recently accepted a call to the 
Carnegie Institution of Washington as professor 
at the geophysical laboratory. The following lines 
are based upon Koenigsberger’s communication and 
other researches. 

It is generally acknowledged that electricity is 
transported either in conjunction with chemical 
atoms or group of atoms, or unaccompanied by 
material particles. In the former case we speak of 
conduction by ions or electrolytic conduction, and 
we believe electricity to be conducted after this 
manner in dissolved and fused salts. In the latter 
case we speak of electrons ; and we believe that the 
conduction of electricity in metals and in cathode 
rays is due to electrons. Thus we distinguish 
broadly between electrolytic and metallic conduc- 
tion. As regards solid compounds not of the 
metallic type scientists differ. ile many scientists 
would not admit the possibility of metallic or elec- 
tronic conduction in compounds, others consider, 
with Koenigsberger, that electronic conduction is 
much more common than has been assumed, espe- 
cially in compounds which are not of the salt cha- 
racter, and that the two types of conduction may 
co-exist. The first chief question is then to look for 
criteria between ionic and electronic conduction ; 
and Koenigsberger finds five such criteria. 

True electrolytic conduction is accompanied by a 
transport of matter in accordance with Faraday’s 
law. There is nothing of the kind in metallic con- 
duction. This is the first criterion. Some time 
ago* we noticed the very careful and prolonged 
experiments which Riecke, and later Kinsky, had 
made in this connection ; no transport of metallic 
zine with the current could be observed. Koenigs- 
berger and K. Schilling find that one ampere- 
hour does not transfer as much as 0.005 gramme 
of certain sulphides and oxides: PbS, Fe §S, 
FeS,, F,0,, Fe,0,, BaO, K Al Si,O, (a mineral 
of the feldspar type, known as adular), while the 
glassy faces of the crystallised heavy barium spar, 
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BaSO,, soon become dim during electrolysis, and 
show marked electrolytic polarisation and liberation 
of sulphuric acid. The feeble or fair conductivity of 
the sulphides and oxides mentioned must therefore 
be metallic, as it is in quartz, for instance, and it 
has hence been suggested that these minerals and 
compounds contain some metallic enclosures. But 
quartz and adular are perfectly transparent and 
homogeneous, and if lead sulphide were to conduct 
metallicaily because it contains metallic lead par- 
ticles, those particles should make at least 2 per 
cent. of the whole mass. The finely-divided cloudy 
particles of lead which Lorenz noticed in the elec- 
trolysis of fused lead chlorides, and the particles 
of metallic sodium which G. von Hevesy assumes in 
fused sodic hydrate NaOH, do not impart metallic 
conductivity, for these substances conduct electro- 
lytically. Secondly, whenever there is electrolytic 
conduction, there is also polarisation—that is to say, 
a counter electromotive force is set up. But no 
polarisation is observed in those sulphides and 
oxides, in adular not even at 1070 and 1300 deg. 
Cent., when the conduction is quite pronounced, 
although the strong thermo-currents and Peltier 
effect make the observations difficult, because they 
lead toa polarisation of the electrons. In fused 
barium chloride and other salts, on the other hand, 
the electrolytic polarisation is strong. 

Another criterion is the formation of ions on dis- 
solving the solid ; as a rule substances which are 
insoluble in water, or form colloidal solutions, con- 
duct metallically, and those which behave like 
electrolytes in solution conduct electrolytically 
also in the solid state. A fourth criterion is the 
change of conductivity with temperature. Metal- 
lically conducting compounds have a minimum 
resistance at a certain temperature (which may lie 
inconveniently low or high, however), and conduct 
worse when heated; while the conductivity of 
electrolytes, solid and liquid, improves with heat- 
ing ; this point will further be discussed presently. 
A fifth criterion is that electrolytes display selec- 
tive absorption in the ultra-violet and ultra-red, 
while metallically conducting substances show con- 
tinuous absorption and emission. 

It is well known that the resistance of metals in- 
creases with rising temperature. This holds also 
for metallically conducting compounds (though they 
may be poor conductors), and a formula was given 
by Van’t Hoff making this change in the resist- 
ance with the temperature dependent upon the 
heat of dissociation q of the molecule of the 
substance. That formula did not show, however, 
that such a compound has a minimum conductivity 
at a certain temperature, a fact investigated within 
the last years independently by J. Clay (Leiden), 
Ch. Lees (London), Niccolai (Rome), and Koenigs- 
berger and Schilling. The new formula of Schil- 
ling and Koenigsberger does indicate this minimum 
conductivity, and as a large number of compounds, 
comprising lead peroxide, copper oxides, silica, 
sodium oxide, follow this law, they are believed to 
conduct metallically. 

These determinations are much disturbed, how- 
ever, by the almost invariable presence of impuri- 
ties, and the impurities have a particularly strong 
influence when the heat of dissociation q is small. 
The q issmall, e.g., for iron ; hence the great change 
in the resistance by a small percentage of carbon or 
silicon. It is very small also for gold ; in the case of 
gold, in fact, the temperature of minimum conduc- 
tivity cannot be ascertained because (J. Clay) a few 
thousandths of a per cent. of some other substance 
raise the minimum perceptibly. A very rare case, 
only known with substances characterised by a high 
q, is that of potassium iodide, which (K. Biideker) 
conducts better when impure with some free iodine 
than when pure. The conductivities of alloys 
are partly additive, but their theory is very compli- 
cated. Oxides and mixtures of oxides are theoretic- 
ally simpler. In basic oxides the conductivity is 
metallic, unless traces of salts make electrolysis 
possible ; quartz, for instance, possesses a slight 
electrolytic conductivity at low temperatures (War- 
burg and Tegetmeier). In mixtures of basic and 
acid oxides the salt character and electrolytic con- 
duction may predominate ; this is apparently so in 
Nernst glowers, but the quantity of electricity trans- 
mitted by the glowers is in reality several thousand 
times greater than would be needed for effecting 
— electrolysis (Nernst and Bose), and the 
conduction must hence chiefly be electronic. In 
glass (Warburg) and porcelain (Haber), which are 
essentially mixtures of alkali silicates, with an excess 
of silica, however, the electrolytic conduction pre- 





dominates, certainly at temperatures up to 900 deg. 
Cent.; at very high temperatures the electronic 
conduction of the other oxides becomes distinct. 

The conductivity of liquids (apart from solutions) 
is electronic, in liquid metals, amalgams (Skaupy), 
and also in some organic compounds like anthra- 
cene and naphthalene (Koenigsberger). 

When surrounded by raretied gases substances 
which conduct metallically emit negative electrons, 

rovided they are themselves negative electrodes 
{cathode rays, Wehnelt effect). Substances which 
conduct electrolytically emit as anodes positive 
ions (anode rays of Gehrcke and Reichenheim), At 
high temperatures both metals (Richardson) and 
oxides (Wehnelt, Jentzsch) split off negative elec- 
trons, without being electrodes. When this nega- 
tive electron can completely escape from the metal 
without a replenishment of the negative charge (as 
in the canal rays according to W. Wien), the posi- 
tively charged metallic atom remains behind, which 
is not different from the ion of electrolytic disso- 
ciation when optically examined in the Bunsen 
flame or arc. 

Although thus the chemical character on the 
whole indicates the manner in which a compound 
will conduct the electric current, it is sometimes 
difficult to say whether or not a body represents a 
compound of the salt type, and frequently resist- 
ance tests have to be made to decide the question 
of the manner of conduction. The q, the heat of 
dissociation of the atom, can be deduced from the 
temperature curve of the resistance ; but many of 
the estimates are so far very uncertain. Some 
of the estimates for 2q are the following :— 
For the metals of the sodium group, below 50; 
calcium group, below 100; aluminium, less than 
40; iron, chromium, nickel, manganese, platinum, 
copper, &c., and the heavy metals in general, below 
20; hydrogen, above 500; titanium, about 300 ; 
carbon (graphite), 700; silicon, 600; non-metals, 
above 1000; phosphorus, 5000 (but arsenic, anti- 
mony, and bismuth, less than 100); tellurium, 
1000 ; selenium, about 3000; sulphur and oxygen, 
much higher; nitrogen, above 10,600; iodine, above 
10,000 ; chlorine, still higher. The following heats 
of dissociation of compounds (Koenigsberger) are 
regarded as certain within 5 per cent :—Fe, O, 
(crystallised), 2600; Fe S, (pyrites), 480 (markasite), 
1850; FeS, 860; F,0, (magnesite), 1600, amor- 
phous, 2500; Cu O, 12,000; Si O,, 22,000. Some 
quadrivalent elements, like carbon, silicon, and 
titanium, appear to possess variable heats of dis- 
sociation, and these bodies are also anomalous in 
their specific heats. 

In general all electropositive elements (metals) 
have very small heats of dissociation, some pos- 
sibly even negative heats of dissociation ; the 24q 
values of the semi-metals, like arsenic, which cannot 
easily be deposited electrolytically, range from 50 
to 2000; the 2q values of the metalloids, the 
electro-negative elements, which are insulators, are 
very great. A second rule is that in the periodic 
table the values of the dissociation heats decrease 
with increasing atomic. weight in each vertical 
column. The theory connects these heats of disso- 
ciation with the splitting off of the negative electron, 
and says that in the same vertical column of the 
periodic system the electro-negative character of the 
element becomes less pronounced as the atomic 
weight increases; in other words, the lower 
members of the series are electro-negative elements, 
the higher electro-positive. As long as 2q is less 
than 40,000, the substance will, according to Koenigs- 
berger, probably conduct metallically, when that 
value is exceeded electrolytically ; this limit is only 
approximate. The electro-positive elements which, 
as metals, split off negative electrons, and become 
positively charged, exist in solution in the state of 
positive ions which are deposited on the negative 
electrode, the cathode ; these elements have low q 
values. Those poy yo medium q values of 
about 300 are not readily deposited in electrolysis. 
Elements with higher q are electro-negative and 
travel towards the anode, 


THE LAW OF DISTRESS AMENDMENT 
ACT. 

Ow July 1 this Act, passed last December, came 
into operation. It is a notable amendment of a 
law which for 200 years or more has been a bad 
law. The new Act applies to England and Wales, 
but not to Scotland, nor to the agricultural districts 
in Ireland. 

The law of distress has for many generations 
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been something ofananachronism. It has made the 
landlord a preferential creditor, and it has operated 
with such drastic rigour in favour of a tyrannical 
landlord that very often it has wrought great harsh- 
ness and injustice, not only to the tenant, but to 
other persons whose goods were distrained for the 
tenant's rent. Some considerable relief was given, 
and the powers of the landlord restricted, when the 
Lodgers’ Goods Protection Act was passed in 1871. 
It may be said, in a word, that this Act goes a step 
further in the same direction—it sometimes protects 
‘*other persons” as well as lodgers, but it operates 
against some under-tenants, and it still gives the 
superior landlord many privileges, and still permits 
him to be a preferential creditor. It may be re- 
marked that the language of this short Act is am- 
biguous ; for example, the first section reads as 
follows :—If any superior landlord shall levy, or 
cause to be levied, a distress on any furniture, 
goods, or chattels of 

(a) Any under-tenant liable to pay by equal 
instalments of not less often than every actual or 
customary quarter of a year rent which would 
return in any whole year the full annual value of 
the premises, or of such part thereof as is com- 
prised in the under-tenancy ; 

(b) or any lodger ; 

(c) or any other person whatsoever not being 
a tenant of the premises, or of any part thereof, 
and not having any beneficial interest. in any 
tenancy, or of any part thereof, for arrears of rent 
due to such superior landlord by his immediate 
tenant, such under-tenant, lodger, or other person 
aforesaid, may serve such superior landlord, or the 
bailiff, or agent, with declaration that the imme- 
diate tenant has no property or interest in the 
furniture or goods distrained, the levy of a distress 
in such cases shall be illegal, and the owner of 
goods distrained shall get an order for their resto- 
ration on application to a stipendiary magistrate or 
two justices who shall be satisfied of the truth of 
the declaration and of the inventory, which must 
be signed and must accompany the declaration. 
The landlord in such cases shall be further liable 
to an action at law. 

It is clear that the lodger has the same protection 
under same conditions as by the Lodgers Act of 1871, 
but there is some ambiguity as to the conditions 
attaching to the under-tenant. The protection to 
the class so described is limited to those who pay 
rent not less often than quarterly. It may be men- 
tioned that this first clause as it passed the House of 

Jommons had no qualitications, and lodgers, under- 
tenants, and other persons were all alike protected 
if they made the required declaration that the goods 
distrained upon for tenant’s rent were not the 
tenant's property, ‘but theirs. The House‘of Com- 
mons meant that in no case should the goods of any 
third person be liable to distraint for another person’s 
rent. In the House of: Lords, Lord Halsbury got 
an amendment passed limiting the class of under- 
tenants to those who pay rent not less often than 
quarterly, and having for its object that it should 
exclude from the protection of the Lodgers’ Goods 
Protection Act the weekly or monthly tenants, who 
hold lock-up shops or flats or tenements from a head 
tenant or middleman, who-might, by getting a lump 
sum from the under-tenant, reserve a peppercorn 
or such nominal rent. It should be remembered 
that, under the Lodgers Act, the under-tenant is 
counted a lodger if he sleeps or resides under the 
same roof with his immediate landlord, and the 
landlord has the control of the premises. Lord 
Halsbury’s amendment, which is embodied in this 
new Act, is presumably aimed at the enterprising and 
often unscrupulous middleman, who having a lease 
of premises, farms them out to under-tenants. 

he first clause of the Distress Amendment Act 
further protects the superior landlord by requiring 
the under-tenant or lodger to pay his rent due, or to 
become due, to the superior landlord until the arrears 
of rent due by the head tenant are paid off. This 
undertaking should accompany the declaration of 
ownership of goods distrained and applies to the 
amount of rent for which the superior landlord has 
distrained. In such cases the under-tenant or 
lodger can deduct from his immediate landlord’s 
claim the amount he has paid to the superior land- 
lord. 

The protection which the new Act grants to the 
goods of any other person whatsoever, not being a 
tenant, is the chief, if not the sole, reform which 
this new Act contains, and it is one which, it will 
be seen, is aimed at the removal of a grievance of 
which the community has till now serious 





cause of complaint. This will be understood when 
the notorious case of Challoner v. Robinson is re- 
called. This case, which is supposed to have 
hastened the passing of this Act, was heard in July, 
1907. 

The plaintiff Challoner was proprietor of the 
United Arts Club, and held as sub-lessee under a 
Restaurant Company. Challoner paid his rent to 
his immediate landlords, but they were in arrears 
of rent, and the superior landlord, Robinson, who 
levied a distress, took certain pictures belonging 
to the members of the United Arts Club, which 
were sent to the Club for exhibition and for sale 
by the club-owner, Challoner, on commission. Had 
Challoner's premises been a public sale-room, or if 
his usual business had been the sale of pictures, 
or otherwise dealing with pictures, they would not 
have been subject to the law of distress; but as 
they were on the premises of the head tenant, they 
were liable to distraint for his rent, although the 
premises were held by an under-tenant, and the 
true owners were other persons outside the tenancy 
altogether. It was wed credible that at this time 
of day this law should so long have escaped. the 
zeal of the legal reformer. A severe protest against 
the absurd injustice of making any goods of any 
person liable to distraint if found on the premises 
on which the superior landlord had levied distress 
was made by the judge, who was reluctantly obliged 
to give judgment for the landlord, and the Court of 
Appeal, with no less reluctance, upheld his judg- 
ment. 

This amendment of the Law of Distress makes 
the repetition of such a scandal as the seizure of 
the artists’ pictures at the United Arts Club no 
longer possible. 

his is the extent of the reform for which the 
public may thank this new Act. The Law of Dis- 
tress is still in the main an anachronism, and its 
survival for over 200 years is still a reproach to the 
Legislature. Itis, as the Lord Chancellor said, bad 
law, since it allows the landlord in certain cases to 
take the goods of other people who owe him nothing. 
This may occur in the case of under-tenants other 
than those who are “‘ liable to pay by equal instal- 
ment not less often than every quarter a rent which 
would return in a whole year the full annual value of 
the premisesor such part as is comprised in the under- 
tenancy.” Just who are these under-tenants that 
the new law excludes from the protection given to 
lodgers under the Act of 1871 is a question for 
profitable wrangling by the Courts. The landlord 
remains, as of old, the privileged creditor. 








ENGINEERING EXHIBITS AT THE 
IMPERIAL INTERNATIONAL EXHI- 
BITION. 

Exuisits tiv Macuinery Hatt. 

Tue Imperial International Exhibition, or, as it is 
commonly known, the Great White City, at Shep- 
herd’s Bush, has, since it was opened in May last, 
come in fora fair share of ridicule and abuse. This 
adverse criticism is no doubt well deserved, for, as 
an exhibition, it will, we think, be remembered as 
a collection of buildings containing, as a rule, great 
areas of unoccupied space, exhibits of particular 
interest or importance being conspicuous by their 
absence. Of side shows there are more than the 
usual number, .while stalls, where lie in wait 
human spiders ready to pounce on the unwary 
human flies who happen to wander in their neigh- 
bourhood, are inconveniently numerous. Apart 
from what we have mentioned, however, there 
is a lamentable difference between the present 
interior aspect of the various buildings and that 
which is remembered by visitors of last year. 
If we take, for instance, the Machinery Hall, 
which is the part that naturally appeals to engi- 
neers, what do we see there? For the most part a 
floor space unoccupied. True, there are exhibits 
to be seen, some of them being well worth inspec- 
tion ; but they form, after all, only a small part of 
what might, under happier circumstances, have 
been on view. Several causes have probably con- 
tributed towards this failure to induce the leading 
engineers and manufacturers to send their goods, 
one of these being the present quiet state of trade. 
From all we can gather, however, this only par- 
tially accounts for the lack of exhibits, the chief 
contribu cause being the dissatisfaction felt 
among would-be exhibitors with their experience 
of last year, and with the poor inducements held 
out to them to incur the necessary risk and expense 





which such undertakings always mean. The result 
is much to be regretted, for it must tell largely 
against the success of the Exhibition. It need not, 
however, prevent us from giving some account and 
leading particulars of the most interesting exhibits 
that there are on view. 

A stand in the Hall which requires no effort 
on the part of the visitor to discover is that of 
the Great Northern Railway Company, for the 
exhibits it contains are so imposing that they 
at once arrest the eye., They consist of two 
locomotives,.one the type, of express engine used 
about thirty years ago, and the other illustrating 
present methods. The latter is a particularly fine 
specimen of locomotive practice, being designed 
by Mr. H. A. Ivatt, the present locomotive 
superintendent to the company, and built in the 
Doncaster shops. The older engine was designed by 
the late Mr. Patrick Stirling, and was built in 1870. 
The total weight of this engine and tender is about 
70 tons, the adhesion weight being 15 tons. . This 
was, however, afterwards increased to 18tons. The 
boiler-heating surface was originally 968 square feet, 
but was afterwards increased to 1045 square feet. 
The engine has outside cylinders and single driving- 
wheels, the latter being 8 ft. in diameter. The 
engine on view has been restored, so that it ap 
as nearly as possible as it was in 1870. It will be 
noticed that the vacuum brake and steam heating 
appliances for the carriages are absent, and that 
the only brake is on the tender, and that it has 
wooden blocks. 

The rails on which this engine is placed are the 
standard pattern in use in 1870; they are of steel, 
24 ft. in mg and when new weighed 82 lb. per 
yard; the chairs supporting them weigh 41 lb. 
each. The permanent way used is an exact repre- 
sentation of that used at the time the engine was 
built, the top ballast being of screened gravel. The 
original No. 1 engine was constructed about 1847, 
and was only 38 ft. long over the engine and tender, 
with a total weight of 33 tons. The adhesion 
weight was about 9 tons, and the heating surface 
of the boiler 660 square feet. 

The other engine exhibited, No. 1442, weighs, 
with the tender, a maximum of 110 tons in working 
order. It hasan adhesion weight of 36 tons, and 
the heating surface of the boiler is 2500 square feet. 
It is what is known as the ‘“ Atlantic” type. The 
first Great Northern engine of this kind, Ko. 990, 
commencing work in 1898, was the first engine of 
this class to be used in this country. Now, how- 
ever, several English lines use this type. The 
engine on view differs from the first one of the 
class tried only in having a larger boiler with 
a wide fire-box. The engine has the following 
— features in addition to the wide fire-box. 

he driving crank-pins are eccentric in order to 
minimise the throw of the coupling-rods, which is 
a practice that has now been adopted by some other 
railway companies. By following this method the 
circle described by the. driving crank-pin is 24 in. 
in diameter, while the circle described by the 
coupling-rod pins is lin. less. The distance from 
centre to centre of the two coupled wheels is 6 ft. 
10 in., which is very small for an engine of this 


size. 

In all the engines of this type there is a special 
locking device used on the reversing gear. Shing 
fixed on the reversing shaft, it holds the mechanism 
close up to its work, and is independent of any play 
or spring there may be in the bridle-rod or in 
other connections between the shaft and the gear 
on the foot-plate. The engine was built last year 
and had run about 48,000 miles before it was sent 
to the Exhibition. The wheels have not been 
turned, and show the wear caused by the running 
they have done. The greater part of the heavy 
express work on the Great Northern Railway is 
now done by the ‘‘ Atlantic” type of engines, and 
the trains hauled are frequently over 300 tons in 
weight, while 350 tons is not uncommon, the load 
occasionally going up to 400 tons, exclusive of the 
weight of the engine and tender. 

The permanent-way on which this last-described 
engine stands is similar to that now in use on the 
Great Northern Railway. It consists of standard 
steel rails of the heaviest British standard bull- 
headed section, weighing 1001b. to the yard, each rail 
being 45 ft. in length. e rails are supported at the 
joints by special inter-joint chairs, weighing 57 Ib. 
each, the intermediate chairs weighing 50} Ib. 
each. Fang-bolts are used for securing the chairs 
to the sleepers. Finely-broken granite is used for 
the top ballast, and broken ironstone slag for the 
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bottom ballast. In Fig. 1, annexed, will be seen a 
diagram which shows the proportionate sizes of 
the three engines we have mentioned—namely, the 
original No. 1, the second No. 1 (at the Exhibition), 
and the engine of the ‘ Atlantic ” type, also at the 
Exhibition. 

In addition to the locomotives on view, the Great 
Northern Company show a four-wheeled carriage 
bogie with a 10-ft. wheel-base, which is a very 
fine sample of work. There is also a full-size 
wooden model of Mr. Ivatt’s patent crank-axle, 
which we show in Figs. 2 and 3. This axle has 
been designed to minimise the local stresses which 
occur in cranks of the usual form, as well as to secure 
a better balance of the axle itself. We understand 
that a locomotive with the first axle of this type 
has for some time been running about 1000 miles 
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in the rolling-stock. Each motor-car is now propelled 
by a four-wheeled bogie, which has on it two motors, 
each of 125 horse-power, and as there is a motor- 
car at each end of the train, a total horse-power of 
500 is available. All the motors are arranged on 
the ‘‘ train-control ” system, having a single small 
or ‘‘ master” controller, the action of which throws 
in or disconnects the switches in the motor-cars. 
The driving motors are in turn controlled by these 
switches, and thus all are actuated by the driver in 
the front of the train. 

If the car at the Exhibition be examined, it will 
| be seen that on the side of the bogie nearest the 
end of the stand there is a cock with a rubber hose 
jattached. This cock is connected to the brake air- 
i pipe on the car. Projecting downwards 

rom the cock is a lever, which, in the event of 
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IVATT'S CRANKSHAFT. 


Fig.3 





ORDINARY CONSTRUCTION. 


Fig. 5. 


per week, drawing heavy express trains ; up to the 
opening of the Exhibition it had completed about 
65,000 miles. A locomotive crank-axle of the ordi- 
nary ‘ype is shown in Figs. 4 and 5, for comparison 
with Mr. Ivatt’s special form. An examination of 
the two will show that for such heavy cranks the 
form shown in Figs. 2 and 3 will have much more 
spring in it than that illustrated in Fig. 4. The 
projecting part of the axle which takes the bolts 
acts also as a balance-weight. In addition to the 
exhibits we have mentioned there are numerous 
photographs to be seen. 

Another very noticeable exhibit is that of the 
Central London Railway. It consists of a length 
of a complete tube-lining of a tunnel, all the cast- 
iron rings being fitted together as in actual practice, 
with all the cables, wires, permanent way, &c., in 
position, so as to give the public an exact idea of 
the method of constructing this tube railway. 
Inside the tube is one of the company’s standard 
cars, with all its usual fittings attached. The stan- 
dard train consists of six or seven of these coaches, 
the front and the rear vehicles being motor-cars. 

It may be remembered that in September, 1903, 
a full technical description of this railway was given 
in TRacTION AND TRANSMISSION, but since then 
some alterations and improvements have been made 





the train running past a signal at ‘‘ danger,” strikes 
against a trip-treadle at the side of the car, and, 
opening the cock, applies the brakes on all the 
wheels of the train. At the same time that this 
/happens a control governor strikes off the current 
from the motors. When the danger signal is lowered 
the treadle is depressed, so that the trip-cock can 
pass without touching. The lever is placed on the 
right-hand side of the car. 

Another safety appliance may be seen at the 
front right-hand corner of the ie. This is a 
‘* brush ” made of sheet-steel and sheet-brass, 
which touches a ‘‘release treadle” fixed near the 
rails at each signal. The effect is to establish an 
electric circuit to indicate to the signalman when 
the last car of the train has , so that the 
signal may be put back to ‘‘danger,” to protect 
the train that just passed, and the signal for 
the section behind is then lowered. These treadles 
are fixed on the left-hand side of the line so as 
to be worked by the last car. The shoe for 
collecting the current from the third rail is fixed to 
the front of the bogie. There is also a second shoe 
near the trailing axle of each motor-car, to carry the 
|current while the leading shoe is ing over a 
‘crossing or other point where there is a gap in the 
third rail, 








There are many other improvements in the 
details of these cars, some of which have recently 
been applied. Unfortunately, however, we have 
not space here to describe them all ; there are one 
or two, however, to which we may call attention. 
One of these is the usual emergency controller, or 
‘*dead man’s” handle, the object of which is to 
bring the train to a standstill in case any accident 
should happen to the driver, or should he be over- 
come by sudden illness. As there is only one man 
in the cab when the train is running, this is a most 
valuable safeguard ; it is now made compulsory by 
the Board of Trade in all cases where there is only 
one man in the cab. This controller may be seen 
in front of the cab on the right-hand side, looking 
towards the front windows, and it is operated by 
the driver’s right hand, the brake valve being 
operated by his left hand. The controller is pro- 
vided with a reversing handle, in case it is re- 
quired to run backwards. The handle of the 
controller is provided with a spring button at 
the top, which the driver has to press down. This 
is the ‘‘dead man’s” handle, for should anything 
happen to the driver, his pressure on the button 
would be relaxed, and it would spring up, and the 
current be cut off the motors, and the brakes 
applied. 

Another improvement which is now gradually 
being introduced on the cars is the fitting of sus- 

nsion springs for supporting the motor, as it has 
oo found to lessen hammering action on the noses. 
The truck shown at one end of the stand is fitted 
with ball-bearing side-rubbing plates, as well as 
ball-bearing centre-plates, and these particular 
bearings are made to adjust themselves to changes 
of grade by being supported either on spherical or 
curved seats. Up to the present time, however, we 
understand that only two trucks have been fitted 
with these bearings, and they have run rather more 
than 100,000 miles satisfactorily. 

A point about the whole apparatus which is 
specially worthy of praise is the great pains that 
have been taken in every way to protect passengers 
from injury. All apparatus is carefully arranged 
so as to keep a clear gangway so that passengers 
may leave the train in the tunnel if necessary, and, 
resting on the third rail in front of the car, may be 
seen a step, constructed of teak (which is prac- 
tically an insulator), to enable ngers to leave 
the train safely and easily. hen not required 
this step folds up, and forms a seat for the driver. 

The tunnel itself is, as is well known, composed 
of a series of cast-iron flanged rings bolted together, 
each ring being composed of six segments and a 
small key-piece. Where the railway is straight the 
internal diameter is 11 ft. 8 in. ; on a curve it is 
12 ft. 7 in. In the stations and cross-over tunnels 
the internal diameter is from 21 ft. to 23 ft. The 
permanent way is composed of Bessemer acid- 
steel bridge rails, weighing 100 lb. per yard, each 
rail being 60 ft. long; the rails are fastened to 
oak longitudinal sleepers by fang-bolts. The 
sleepers are bedded in cement concrete. Each rail 
joint is formed by two copper bonds, so that the 
electric current, after passing through the motors, 
may return by the rails to the sub-station and the 
power-house. The third rail is of mild steel. All 
the cables carrying the current may be seen in actual 
position at the side of the tunnel, and give a very 
good idea how carefully everything is protected. 

We regret that we must leave many other in- 
teresting features of this exhibit, but the public 
will no doubt be able to gain a far better in- 
sight into the elaborate arrangements that have 
been taken for their safety and comfort, by study- 
ing the actual things than by reading a printed 
account of them; and we think that the Central 
London Railway Company have done a wise thing 
in sending this exhibit to Shepherd’s Bush. In the 
first place, they have reaped great benefit by the 
Exhibition, for during last year, at any rate, it 
added enormously to their traffic; and, in the 
second place, it is a good thing to educate the 
public. There are still people who will on no 
account, if they can possibly avoid it, travel on a 
tube railway, from an overpowering dread of its 
unknown dangers. It is well that such people 
should be shown how groundless are their fears 
and how excellent are the means adopted to protect 
those who descend to the tubes. 

The Tilbury and Southend Railway Company 
have a very fine sample of one of their powerful 
peer tank locomotives on view. The engine 

as been built to the designs of Mr. R. Whitelegg, 


the company’s locomotive superintendent. The 
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main points about it are that the axle-loads are 
exceptionally heavy, and there is a special automatic 
appliance fitted in the smoke-box by means of 
which the area of the blast-pipe is varied according 
to the load on the engine, effecting, it is claimed, 
a considerable economy in steam. We, however, 
hope, at an early date, with the aid of illustrations, 
to describe this engine more fully, and will not 
refer to it further here. This company traverses a 
district extremely suitable for building sites for 
factories, &c., and offers advantages to anyone 
contemplating the erection of works for manufactur- 
ing purposes. : 

The London and North-Western Railway Com- 
pany have an exhibit, which includes a model rail- 
way-track, working models, &c., as well as samples 
of old permanent-way and photographs of scenery 
on their system. The Furness Railway Company 
also have a good collection of photographs, in this 
case of the English Lake district. 

The remaining exhibits which are now on view 
in the Machinery Hall, or which will soon be seen 
there, we must leave till a future notice. Before 
closing this article, however, we may call attention 
to a subject which is just now of great importance, 
and is creating a world-wide interest. We allude 
to the fixation of atmospheric nitrogen. The sub- 
ject has often been dealt with in our columns, 
and no apology is needed for its re-introduction, 
affecting as it undoubtedly does the future of the 
human race, for, so far as is at present known, the 
natural supply of nitrates for fertilisation, in the 
shape of nitrate of soda, cannot last for many more 
years. Sir William Crookes pointed this out about 
ten years ago, but he said ‘‘starvation may be 
averted through the laboratory,” implying that when 
the natural supply should fail, an artificial substitute 
might be found, This has already been done. We 
have the fixation of atmospheric nitrogen on a large 
scale by means of the Birkeland-Eyde’s process in 
the electric furnace, the product being the new top- 
dressing fertiliser, nitrate of lime, which contains 
about 13 per cent. of nitrogen and 25.3 per cent. of 
lime, and which is soluble in water. he manu- 
facture of this fertiliser promises to be one of the 
most important in Norway, where the process has 
been brought to perfection, and where vast supplies 
of water-power are practically ready at hand for the 
production of the electric arc, which is essential to 
the process. 

The Norwegian Nitrate Works, Limited, and 
the Norwegian Hydro-Electric Nitrogen Company, 
Limited, both of Christiania, whose agent in this 
country is Mr. J. J. Beer, 15, Cullum-street, 
London, E.C., have now a fully-equipped factory 
at work making nitrate of lime at Notodden, in 
South-East Norway, and are engaged in the con- 
struction of several other factories, having acquired 
enormous water rights in the country. They have 
a very striking stand at the Exhibition, which is 
well worth a visit, as it contains samples of the 
product of the process. It consists of. a pavilion 
which is surmounted by an old-fashioned Norwegian 
tower. As we propose at a future date to give a 
fully illustrated description of the works, we will 
leave the matter at present, and only call attention 
to the samples from the Notodden Works, now on 
view at the Shephord’s Bush Exhibition. 








INTERNATIONAL STEAM-FERRIES. 

On Tuesday and Wednesday of this week the 
new direct steam-ferry connection between Sweden 
and Germany, was inaugurated by the Emperor 
William and the King of Sweden. The new 
ferries will run between Trelleborg, in Sweden, 
and Sassnitz, in the Island of Riigen, between 
which two places there has, for some time, been 
regular daily steamer connection. The new steam- 
ferry traffic is thus competitive with the Danish- 
Mecklenburg Gedser - Warnemiinde steam - ferry 
route. As with the latter, it is proposed to run 
two ferries daily in each direction, for which pur- 
pose four ferries are to be used—two for ordinary 
traffic and two as reserve ; and the traftic catered for 
will comprise both mail and passengers, as well 
as goods. The Swedish and the Prussian State 
will work this route jointly, each country supplying 
two ferries. The trip lasts for about four hours at 
a speed of 16 knots. The cost of the two Swedish 


ferries was estimated at 250,000/.; in addition, the 
extension of Trelleborg harbour and the alteration 
of the railway station, &c., have entailed an outlay 
of 50,0001. 

The passenger traffic on the Trelleborg-Sassnitz 





steamer line has steadily increased, from 19,255 
in the year 1897-8 to 38,243 in the year 1906-7. 
The goods traftic, on the other hand, has been 
comparatively unimportant, and has not shown a 
corresponding increase, which is considered due in 
= at least to the competition from the Gedser- 
arnemiinde steam ferry, Sweden haivng two 
direct: steam-ferry communications with Denmark— 
viz., Malmé-Copenhagen and Helsingborg-Elsinore. 
The prospects of a considerable goods traftic for 
the new steam ferries are considered favourable, 
and this for several reasons. The turnover between 
the two countries is considerable, and is steadily and 
rapidly rising ; the exports from Germany to Sweden 
were of 9,000,000/. value for the year 1906, against 
about 2,500,0001. in 1880, and the exports from 
Sweden to Germany rose during the same period 
from a value of barely 700,0001. to 7,500,000I. 
Among the more likely articles for the steam-ferry 
traffic are provisions, butter, meat, and milk, 
building material, such as stone and chamotte, 
manufactured wood, &c., as far as Sweden is con- 
cerned ; and chemicals, coal, coke, salt, feeding 
stuffs, machinery, &c., on the part of Germany. 
It is pointed out that, in order duly to develop 
the commercial intercourse between two countries 
so close together as Sweden and Germany, the 
quickest, most convenient, and most regular freight 
service arrangements are essential. The Trelleborg- 
Sassnitz steamer connection, as hitherto carried 
on, was so inadequate, as far as goods traftic was 
concerned, that during the year 1905 no less than 
two-and-a-half times as much traffic was sent from 
Sweden and Norway to Germany through Denmark, 
rather than vid Trelleborg-Sassnitz, and for goods 
from Germany to Sweden and Norway the propor- 
tion was still more strikingly in favour of the steam 
ferry—viz., more than eight times more than by 
way of Sassnitz-Trelleborg. The new Trelleborg- 
Sassnitz steam ferry, it is confidently asserted, will 
be of very great advantage to the goods traffic 
between the two countries, and is bound to prove a 
great boon to both countries. It is essential, how- 
ever, that everything should be done to make the 
service as expeditious as possible, with the avoid- 
ance of all unnecessary delay at the terminal 
stations, by simplification of the routine, &c. The 
following table shows the increase of the Gedser- 
Warnemiinde steam-ferry traffic :— 


From From 
Germany Denmark 
to to 
Denmark. Germany. 
tons tons 
Nov. 1, 1903, to Mar. 31, 1904 20,375 6,425 
Apr. 1, 1904, to Mar. 31, 1905 61,058 19,476 
Apr. 1, 1905, to Mar. 31, 1906 67,079 23,405 


The goods traffic on the Malmé - Copenhagen 
steam-ferries has also materially increased of late 
years, and in America, too, steam-ferries have 
tended greatly to increase the traffic. The passen- 
ger traffic also favours the steam-ferry connection ; 
the traffic vid Trelleborg-Sassnitz from the Swedish 
State railways increased 29 per cent. from 1901 to 
1905, whilst the increase of passengers from the 
Swedish State railways vid Denmark to Germany, 
&c., was 61 per cent. during the same period. 

The question as to between which places the new 
connection should be established was most carefully 
considered. As far as Sweden was concerned, there 
were three places ; Malmé, Trelleborg, and Ystad. 
The Malmé harbour, however, on account of its 
position, is only suitable for goods ferry traftic, 
preferably to Warnemiinde, so it was really out of 
the question. The Ystad harbour could be made 
to accommodate a steam-ferry traftic; but this place 
is not favourably situated, as far as railway commu- 
nications are concerned, and would necessitate the 
purchase of too many private railways. Trelleborg, 
on the other hand, had several advantages. 

Retaining Trelleborg as the Swedish terminus 
for the connection between the two countries, it 
was natural to fix upon Sassnitz as the German 
terminus ; but several objections were made to 
the latter, and some other places were under con- 
sideration—viz., Zingst, Barhéft, and Arcona. The 
Prussian authorities maintained, however, that they 
were indisposed to go in for new expensive har- 
bour and railway construction at other places until 
Sassnitz had actually been proved ill-fitted for the 
purpose, the more so as considerable time would have 
to elapse before new installations elsewhere would 
be ready for use. The conditions of the coast at 
Barhéft were considered unfavourable ; the newly- 
deepened inlet, some 6 miles long, which has 





two bends, could only be traversed at a reduced 
speed, and stormy or foggy weather would in- 
terfere with the regularity of the service. The 
cost of making Hiddensee the terminus was of a 
prohibitive nature. At Arcona the natural condi- 


|tions for constructing a harbour, and those of the 


coast generally, were better; but it was de- 
cidedly cheaper to alter the Sassnitz harbour so 
as to meet the requirements of the new traffic. 
There is reason to believe that Prussia ere long 
will improve the railway accommodation in the 
Island of Riigen and connect the latter with the 
Continent by means of a bridge, in the same way 
as railway improvements are likely to be made on 
the Swedish side. In case the accommodation at 
Sassnitz should by-and-bye prove too limited, with a 
bridge built across the Sound at Stralsund, no better 

lace could probably be found than Arcona. It 
os, however, not been deemed advisable to wait 
for the establishment of the new steam-ferry con- 
nection until the best obtainable localities and 
accommodation were available, as it would probably 
take six years to construct a new harbour with rail- 
way connection, &c. 

The dimensions of the ferry-boats are:—Length on 
rail-deck, 377 ft.; greatest breadth, 53 ft.; draught 
with load, about 17 ft. The dimensions of length and 
breadth allow of double sets of rails with an aggre- 
gate length of free railway line of 533 ft., so that 
eighteen goods wagons, or passenger or mail carriages 
of the same dimensions, can be taken on board at the 
same time, a bogie carriage for passengers’ luggage 
or mail being reckoned equal to two two-axle goods 
wagons. Theferries have twopropellers, and rudders 
fore and aft; they are constructed with a view of 
forcing their way through ice, and the coaches are 
to be taken on board only at the stern. Their 
displacement is about 4200 tons, and the engines 
are 4500 horse-power, giving a speed of 16 knots. 
There is ample accommodation both for passengers 
and crew, as well as suitable accommodation for 
post and customs officials. 

The ferries on the Trelleborg-Sassnitz service are 
large, and in every respect fit for the compara- 
tively long crossing. he problem was carefully 
considered, and it was found that some of the 
large American steam - ferries seemed best to 
answer the requirements of the new route. It may 
not be out of place here to draw attention to the 
immense development of the steam-ferry traffic 
in America. en years ago American railways 
employed 197 ferries, with an aggregate capacity 
of 2069 goods bogie-wagons ; two years ago the 
number of ferries had increased to 562, and their 
aggregate capacity to 5615 wagons. On Lake 

ichigan alone there are nine steam-ferry lines, 
and the establishment of others is contemplated. 
Recently the steam-ferry has been used to take 
through trains past Chicago, so as to avoid its 
busy stations. The Swedish railway authorities 
were especially impressed by the Pére-Marquette 
ferries, and the new Swedish ferries may be looked 
oy as a somewhat modified Pére-Marquette ferry. 

he speed has been increased from 14 to 16 knots, 
the length increased some 20 ft., and the breadth 
reduced some 3 ft., whilst the draught has been left 
about the same. The Swedish ferries are better 
looking, having more the appearance of an ocean 
liner. They have two decks above the rail-deck— 
the lower for cabins and saloons, the upper for 
a promenade deck. Notwithstanding the regard 
paid to appearance and to thoroughly up-to-date 
accommodation for the passengers, the new ferries 
are confidently expected to be good sea-boats, and 
also capable of making their way through fair sub- 
stantial ice. 

The Trelleborg harbour has been extended, and 
the inlet deepened to 23 ft., and in some places to 
25 ft. The channel has been widened to a breadth 
of 167 ft. at the entrance, and from there gradually 
to twice that breadth at a distance of 3880 ft. 
The outer portion of the harbour is to be deepened 
to 22 ft. 

The Swedish-German ferry will probably bring 
about some long-contemplated improvements in 
the Danish Gedser-Warnemiinde service—viz., 4 
direct railway from Copenhagen to Kége—whereby 
the bend to Roskilde will be done away with, and 
the building of a bridge at Orchaved across the 
Masned Sound, the cost of which is calculated at 
some 450,0001. The new railway and the bridge, 
which would do away with the present Orchaved- 
Masnedé steam-ferry service, will result in a saving 
of three-quarters of an hour between Copenhagen 
and Berlin. 
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NOTES. 
Ratios oF Expansion. 

In a paper read before the Institution of 
Engineers and Shipbuilders in Scotland, Mr. R. 
Royds, M.Sc., discusses the ratio of expansion 
corresponding to the greatest economy of steam in 
engines of different types. The data are insuffi- 
cient for a complete solution of the problem, but 
the results obtained in experiments by Willans, 
Denton and Jacobus, Barraclough and Marks, Pro- 
fessor Carpenter, and others are analysed pretty 
thoroughly. It appears from Mr. Royd’s diagrams 
that with all engines the mean effective pressure 
can be expressed by the formula— 

‘m = ec(P — b), 


where P,, is the mean effective pressure, P the 
pressure at admission, b a virtual back-pressure, 
and ¢ a coefficient varying with the type of engine 
and the number of expansions. Mr. Royd’s analysis 
shows further that the best mean effective pressure 
increases as the speed of revolution of the engine 
falls, and also as the admission pressure diminishes. 
It is not yet possible, Mr. Royd states, definitely to 
fix ¢ for engines of all types, but he has found 
values of it for all the engine tests which are 
discussed in his paper. 


THE DEPRESSION IN THE SHIPBUILDING TRADE. 


Much was made a month or two ago of the few 
orders that had been placed for merchant ships, and 
it was assumed that an improvement in the trade 
had set in. Those, however, who had sufficient 
knowledge of the subject knew that the orders 
placed were of a speculative type, or to meet 
specific requirements which were not concerned with 
the general state of the carrying trade. This assump- 
tion of an improvement in trade was unfortunate, as 
it inclined the worker to believe that the period had 
passed when conéessions were required to be made, 
alike by capital and labour, in order to economise 

roduction to ensure sufficient orders to keep estab- 
ishments going. The return issued this week 
by Lloyd’s fully establishes the fact that work is 
scarce, and that employers are bound to ‘reduce 
their cost in order to succeed in the keen competi- 
tion which prevails for the few contracts in the 
market. Indeed, one has to go back for many 
years to find an equally low total tonnage in hand, 
which aggregates 745,705 tons, made up of 308 
vessels. This is 166,000 tons less than three months 
ago, a clear indication that there has been a collapse, 
or rather, that the demand for tonnage a few 
months ago was not based on actual requirements, 
and therefore could not be maintained. e total is 
53,000 tons less than that building twelve months 
ago, and is little more than half the tonnage on 
hand at the beginning of 1906, when the total was 
1,355,756 tons. Nearly every district has suffered, 
except Belfast, and there the position is improved 
largely because of the two huge liners now being 
constructed for the Atlantic service. At Belfast 
23 vessels are being built, of a total of 203,491 tons, 
which is 80,000 tons more than a year ago. At 
Glasgow, on the other hand, the 69 vessels, of 
139,994 tons, in hand is 32,000 tons less than a 
year ago; but even then the situation is unsatis- 
factory. At Greenock there has been some improve- 
ment, as the total—123,147 tons—is 24,006 tons 
better than the very low figure a year ago. The 
North-East Coast ports still suffer severely, the total 
tonnage being only about one-third the maximum 
production in any year. The totals of a year ago 
were low, but they are now considerably less, the 
reduction at Hartlepool being 3800 tons ; on the 
Tees, 20,000 tons ; on the Tyne, 64,000 tons ; and 
at Sunderland, 12,000 tons. The total tonnage of 
vessels now in course of construction is—on the 
Tyne, 116,787 tons; on the Wear, 60,785 tons ; at 
Hartlepool, 32,088 tons; and at Middlesbrough, 
27,930 tons. The warship work is also less than it 
was a year ago, so that the situation in the ship- 
building trade is anything but satisfactory. 


Tue Economy or THE New Ortent Liners. 


The fourth of the five Orient liners built to con- 
form with the new Australian mail contract entered 
into with the Commonwealth Government by this 
well-known and highly-reputed steamship line, has 
just completed her official trials, and the results 
go to complete the proofs that the company have 
provided for a thoroughly successful type of ship 
for this service. The three preceding vessels—the 
Orsova, built by Messrs. John Brown and Co., 
Limited, Clydebank ; the Otway, constructed by 





the Fairfield Shipbuilding and Engineering Com- 
pany, Limited, Glasgow; and the Osterley, com- 
pleted by the London and Glasgow Shipbuilding 
and Engineering Company, Limited, Glasgow— 
have already been illustrated and described in 
ENGINEERING ; and, later, the drawings of the hull 
and machinery of the Otranto, now delivered to 
the Orient Company, and of the Orvieto, launched 
this week by Messrs. Workman, Clark, and Co., 
Belfast, will also be reproduced and described in 
ENGINEERING. The Clyde ships are of the same 
general design, but the form of hull differs. The 
Belfast ships, however, are broader, have a greater 
height of superstructure, and embody modifica- 
tions in the arrangement of decks. But in all 
cases the ships conform to the same _ speci- 
fied conditions, alike as regards hull, draught, dis- 
placement, cargo capacity and engine-power, so 
that it is permissible to make a comparison 
of the results attained. The most interesting of 
the trials specified was the 24 hours’ run to test 
the coal consumption at service speed, and under 
service conditions of draught, as this is an impor- 
tant element in the economy of the service owing 
to the long distances between coaling stations, as 
for instance the 3400 odd miles between Suez and 
Colombo. The rate of service speed specified was 
between 16 and 17 knots, the draught about 
24 ft. 3in., and the displacement tonnage 15,000 
tons. The data are tabulated — 


TABLE I.—24 Hours’ Coal-Consumption Test. 





| 
} : } Coal per 
Mean » | Distance | Total Coal 
Name. Speed. | 1.H.-P. Covered. | Consumed. | LH.-P. per 

| | Hour. 

| knots. | miles tons | Ib. 

Orsova ..| 16.88 | 8885 | 405 | 15 | 1.21 
Otway ..| 17.16 9170 | 412 | 127 1,29 
Osterley..| 16.25 8640 | 390 105 1.134 
Otranto..| 17 9660 408 119 1.15 


These results exceed expectation. It should be 
noted that as a consequence of experience it was 
decided by the ofticials of the Orient Line to run 
the Osterley trials with some of the boilers idle, to 
pass the exhaust steam from the auxiliaries into the 
feed-heaters, and to arrange other minor modifica- 
tions in the working conditions, all of which influ- 
enced favourably the economy. In service the same 
conditions will be applied to the other ships, so that 
the economy will > in all cases as satisfactorily 
low as in the Osterley. The data indicate that the 
propulsive efficiency was equally high in all ships. 
The four vessels made progressive speed trials, and 
the mean speed of the two runs at maximum power 
are given in Table IT. 
TABLE II.—Full Speed on Measured Mile. 














| * 

| Displace- Revo- Mean 
Home. 4 lutions, | |H.-P. Speed. 

tons | knots 

Orsova .. ..| 15,160 85 | 11,700 18.1 
Otway .. ‘ ..| 15,1380 93 11,724 18.2 
Osterley een 93.5 | 18,790 | 1876 
Otranto . «| 15,160 93 | 14,450 18.95 





It will be seen that the successive ships were run 
at increased power, and therefore the speed of the 
latest: shi is highest. The addition of 0.75 nautical 
mile to the speed ~ hour, however, required an 
augmentation of 2700 indicated horse-power to the 
engine power, so that the assumption is that on the 
conditions of design 18 knots seems an efficient 


speed. 


A New Type or Sreamsnip PLatine. — Messrs. 
Osbourne, Graham, and Co. launched from their yard at 
Hylton, Sunderland, this week, a steamer which they 
have built on somewhat novel lines for the Ericson Ship- 
ping Company, Limited, Newcastle-on-Tyne. This vessel, 
which is named the Monitoria, is built according to the 
Monitor corrugated design, invented by Mr. W. Petersen. 
The special feature is that the main plating has two corru- 
gations between the load-line and the bilge-keels, extend- 
ing for nine-tenths of the length of the ship. The crown 
of the corrugation is 114 in. from the main frames, 
which are 8 in. by 3 in., with bulb angles spaced 28 in. 
apart. The corrugated frames are 34 in. by 3 in., and 
plane angles are attached to each frame. There are 
also corrugated gusset-plates on each frame. The ad- 
vantages claimed for this system are: an increase in 
speed with the same engine power and coal consumption, 
or the same speed as a vessel of ordinary design, but for 
less engine power and coal consumption ; extra strength, 
greater resistance inst rolling, and increased cubical 
capacity in the holds without increase in omens The 
length of the Monitoria is 279 ft. between pe iculars ; 
breadth, moulded, 39 ft. 10 in. ; breadth, extreme, 
41 ft. Yin. ; and depth, moulded, 20 ft. 7}in. She is 
regis aes both with the British Corporation and with 

oyd’s, 











NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 30. 

Tuer steady increase in the volume of traffic on rail- 
roads is stimulating the demand for rolling-stock and 
locomotives. The Central Railroad of New Jersey has 
ordered 1000 steel hopper cars and 500 gondolas from 
one company, and will place a similar order with 
another—viz., the Standard Steel Car Company. The 
Baltimore and Ohio Railroad is figuring on 3500 freight 
cars, 70 nger cars, 5 mail cars, and 50 locomotives. 
The rush of — orders for plates and structural 
material is over for the present, as special prices were 
made on all contracts that would be placed before 
July 1. The Carnegie Steel Company has booked an 
order for 12,000 tons for the Harriman Mexican lines 
out of a total order of 150,000 toris. Many orders are 
coming in for light rails, because of extensive indus- 
trial improvements in progress. New railroad exten- 
sions continue to be announced, and material for con- 
struction is being contracted for. There will be 
extensive construction in certain localities, especially 
on the Pacific Coast of Mexico. The tone of the 
market is stronger, under enlarged industrial opera- 
tions and the influence of crops now near harvesting. 
The railroads are in excellent shape for the handling 
of traffic, and the number of idle wooden cars is 
declining. Most kinds of pig iron have advanced, and 
the upward tendency has naturally stimulated demand. 
Very few makers are willing to accept present prices to 
deliver iron during the last three months of the year. 
From all Western Btates favourable reports are received 
as to industrial and commercial conditions. It is ex- 
pected that Congress will adjourn on July 16, but there 
are & _— many unsettled schedules to be talked over. 
The Senate is a high tariff body, and the House the 
reverse. The possibility of deep dissatisfaction over 
the result is being considered by the leaders in both 
branches. The uctions made are, in general, un- 
satisfactory. The dull mid-summer season is at hand, 
but the inactivity will be much less marked than a 
year ago. The Republic Iron and Steel Company has 
won a victory in establishing all of its mills as open 
shops after to-day. There will be no serious labour 
disagreements this summer. Mill capacity has been 
enlarged in many details. The course of trade is 
steady, and all distribution agencies are actively 
engaged. The report of the Commission to report on 
the advisability of deepening the channel of the 
Mississippi river to 14 ft, has not been favourable to 
that scheme, on account of the immense cost. This 
has been a pet Western scheme for many years, and 
the report will probably be opposed, and the agitation 
for dredging continued. 








Tre Karser WILHELM CANAL IN 1908.—According to 
statistics the ships which passed through the canal in the 
year ending March, 1909, numbered 32,576, and aggre- 
gated 5,583,114 register tons. Of these 14,479 were 
steamers, together of 4,586,572 register tons. These 
statistics, it should be noted, do not comprise vessels 
belonging to the German Navy or to the administration 
of the canal. 





Fire AT THE WASHINGTON CHEMICAL COMPANY'S 
Works.—Newall’s Insulation Company, Limited, Scottish 
Provident Buildings, Mosley-street, Newcastle-on-Tyne, 
announce, with regard to the fire which recently occurred 
at the works of the Washington Chemical Company, 
from whom they draw their supplies of insulating mate- 
rial, that this fire was entirely confined to a new depart- 
ment for the manufacture **Nonpariel” cork insula- 


tion. The magnesia covering department was not impli- 
cated ; and as the firm carry large stocks of ‘* Nonpariel ” 
insulating materials in London, Liverpool, and Glasgow, 


all orders can be executed. 





Tae Copprr Market.—Messrs. James Lewis and Son 
state in their monthly report, dated the Ist inst., that 
the price of standard ned boon sustained by large pur- 
chases of three months’ prompt on American speculative 
account, the market being mainly governed by the rise 
or fall in the quotations ie copper shares and the con 
dition of the New York Stock Exchange. Consumers 
had bought but little copper, as trade both in England 
and Germany continued very dull. Standard copper had 
fluctuated within a range of 3/. 17s. 6d. during the past 
month, opening at 60/. for cash, and mp | to 61/. 17s. 6d. 
on the 7th ult., falling to 58/. on the 17th, advancing 

ain to 592. 10s. on the 24th, and declining to 58/. 15s. on 
the 28th. On the 30th ult., up to 592. 2s. 6d. was paid, 
and the closing value on the Ist inst. was 58/. 17s. 6d. cash 
and 591. 13s. 9d. three months prompt. 1/. per ton had 
been paid for the “ carry” for tives months, but this was 
now reduced to 16s. 3d. and 17s. 6d., representing a high 
rate of interest. In manufactured copper there had been 
some demand for yellow metal for India, for which low 
prices were accepted. American wire bars sold at 60/. per 
ton net c.i.f., the price of cathodes being that quoted for 
standard—plus lJ. per ton. Stocks continued steadily to 
increase, 11,600 tons having been added to those in 
England and France during the month of June, while 
large additions had been e to the unreturned stocks in 
Dutch and German ports, and American manufacturers 
‘*took a great deal of copper into their yards during May, 
providing for requirements for some time ahead. This 
was another way of transferring stocks.” 
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THE LATE MR. HENRY G. W. CHETWYND. 


By the death, of anemia, on Thursday, the Ist inst., 
of Mr. Henry Goulburn Willoughby Chetwynd, there 
has 
the men of the engineering profession who have done 
valuable pioneer work in our colonies. Mr. Chetwynd 
for something like twenty years spent strenuous days 
in opening up the colonies of New Zealand and New 
South Wales, both by the construction of roads and 
railways, whereby the agricultural and commercial 
interests were greatly developed. Mr. Chetwynd, 
who was born on December 12, 1858, was the eldest 
son of the late Captain the Hon. H. W. Chetwynd, 
R.N., and nephew and heir presumptive of Vis- 
count Chetwynd. When nineteen years of age 
he became an engineering pupil with Mr. C. R. 
Manners, M. Inst. C.E., and a year later went to New 
Zealand, and began there the pioneer work which occu- 
pied him for so many years. For three years—1878- 
1880—he was employed on a trial survey in the loca- 
tion of railway lines on the east and west coasts of the 
Northern Island of New Zealand, in connection with 
the Public Works Department. In 1880 he constructed 
the highway through the native district of Taranaki. 
On the completion of this work he made an important 
roadway in the Piako County, subsequently carryin 
out extensive trigonometrical surveys. In 1883 he lai 
out roads in the Auckland Province, and in 1884 was 
attracted to the gold-fields in New South Wales. His 
interest in engineering, however, soon reasserted itself, 
and for six years, from 1885, he did useful work in the 
head office of the Government railways of New South 
Wales. Following upon this he served for several years 
in supervising part of that extensive work which was 
entered upon in order to improve the track of the New 
South Wales Railways, principally in connection with 
the gradient and permanent-way, and in taking out 
the sharp curves. In this way he spent much time on 
the main lines between Granville and Campbelltown, 
on the main western, northern, and southern main 
lines. On several occasions he was in complete charge 
of the northern and southern divisions. In addition to 
experience, Mr. Chetwynd possessed great resource, 
and on one or two occasions this was exercised to the 
fullest extent, notably in connection with the floods 
on the railway track between Myngan and Byerock. 
On his return to England he joined the staff of Sir 
John Wolfe Barry, Bart., and was resident engineer 
on the Purley to Tattenham Corner line. Mr. Chetwynd 
became an Associate Member of the Institution of 
Civil Engineers in 1898, but took no part in the public 
proceedings. 

In 1893 he married Eva, daughter of Mr. Augustus 
Berney, of Bracon Hall, Norwich, and is survived by 
his widow and three daughters, His brother, Mr. 
Godfrey J. B. Chetwynd, who is a director of the 
Vickers Company, now becomes heir presumptive to 
the Viscounty. 








INSTITUTION OF MininG ELectricaAL ENGINEERS.—A 
meeting of the above Institution will be held on Saturday, 
July 10, at 7 p.m., at the Grand Hotel, Manchester. 
The meeting held at the offices of the Institution of Engi- 
neers and Shipbuilders in Scotland, Elmbank-street, 
Glasgow, was adjourned. 





Tue INSTITUTION OF MECHANICAL ENGINEERS: WATER 
ARBITRATION Prizg.—The Institution announce that the 
second award of this prize, in 1910, will be made for the 
best original paper dealing with any branch of the 
mechanics of the supply or distribution of water, accep 
by the Council for publication, with or witk out discussion, 
in the Institution xceedings of 1910, provided that the 
aol be of sufficient merit in the judgment of the Council. 

‘apers should be sent in as soon as possible, but not later 
than September 1, 1910. _Papers should be illustrated by 
scale drawings, but may be accompanied by photographs, 
lantern-slides, and specimens. Any paper not accepted 
for printing in the Proceedings will be returned to the 
author. The prize will have a value of about 30/., and 
will be accompanied by a certificate bearing the seal of 
the Institution. 


Prrsonat.—Mr. W. C. Easton, B.Sc., has been nomi- 
nated engineer for the construction of the South Side 
Sewage Works, Glasgow, until these works are completed. 
The Book Departments of the McGraw Publishing Com- 
pany and the Hill Publishing Company have consolidated 
under the a name of the McGraw-Hill Book Com- 

ny, with offices, after July 1, at 239, West 39th-street, 

ew York. The new company takes over the book 
departments of both houses, with a list of about 250 titles, 
both industrial and college text-bocks, covering all lines 
of engineering. It will continue in all respects the 
present businesses of the two houses.—Messrs. Otrick 
and Co, have removed to 16, Howick - place, Victoria- 
street, London, 8S.W.— The Witton-Kramer Electric 
Tool and Hoist Company, Witton, Birmingham, have 
recently acquired the entire goodwill of the business of 
Kramos, Limited, of Locksbrook Engineering Works, 
Bath, including their patterns, designs, patents, and 
trade-marks. They are carrying on the manufacture of 
similar specialities to those of , holes Limited, adding 





some important improvements in the construction of 
mono-rail electric hoisting machinery, electric lifting 


magnets, 


brake magnets, and portable electric tools, 
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THE C.M.B. AUTO-CONVERTER. 


CoNnSIDERABLE inconvenience is frequently experi- 
enced in connection with the supply of current to arc- 
lamps, searchlights, or cinematograph lanterns for 
which the usual supply voltages are not suitable, and 
in many cases it is necessary to continuously dissipate 
a large amount of power in resistances in order to 
obtain a voltage low enough for use. This is uneco- 
nomical and inconvenient, and the machine illustrated 
below, the invention of Messrs. J. C. Macfarlane, 
M.L.E.E., and H. Burge, A.M.I.C.E., A.M.LE.E., 
which is being introduced by Messrs. Crompton and 
Co., is intended to deal with cases of this sort, and 
should prove of value. It may be arranged to con- 
vert from a direct-current voltage of 350 or under, 
and to give either a constant current or a constant 
voltage characteristic at a comparatively low potential, 
and hence is suitable for use, not only with arc-lamps, 
but also with installations of metal filament incan- 
descent lamps. 

The machine contains only one armature and com- 
mutator, the latter being furnished with four brushes; 
while the field system consists of two magnets, or four 

les. The electrical connections are shown in Fig. 1. 
t will be seen from this diagram that the incoming 
supply is connected to two brushes situated on oppo- 
site sides of the commutator, and that the remaining 
brushes are short-circuited through the series coil- 
windings on the lower field-magnet poles. The out- 





going circuit is taken between the short-circuiting 


Fig.1 





point of these brushes and the lower main brush. In} 
addition to the series coils the lower pole-pieces are | 
also wound with shunt coils; in one case the shunt 
being connected across the incoming supply mains, and 
in the other being connec between the shoit- 
circuited brushes and the lower main brush. The 
upper field magnets are energised only by shunt coils 
connected in series across the upper main brush and 
the short-circuited brushes. The ratio between the 
primary and secondary voltages depends upon the 


tion of the circumference of the commutator w 

they embrace. In Fig. 1 the ratio between these 
voltages would be 2 to 1, but the machines may be 
built to give a maximum conversion ratio of 10 to 1, the 
efficiency decreasing slightly with increase in this ratio. 





The action of the machine is as follows, in the case 
in which the connections are arranged to give constant 
current on the secondary. The series coils on the 
lower pole limbs are connected in opposition to the 
shunt-windings, so that a decrease in the external re- 
sistance, followed by a rise in current, is, by the de- 
magnetising action of the series coils, followed by a 
decrease in the strength of the field passing through 
the lower part of the armature. This tends to keep 
down the rise in current. At the same time the in- 
creased load causes a fall of voltage across the second- 
ary, which further tends to weaken the lower part of 
the field. Since, however, the primary voltage remains 
constant, a drop in volts across the secondary causes a 
displacement of the middle point, and the voltage across 
the upper shunt coils increases. This ple ots the 
upper part of the field, so that the total number of lines 
of force through the armature remains constant, and 
the speed remains constant. The sum result of these 
actions is that, by properly proportioning the various 
coils, a practically constant secondary current can be 
obtained over the working range, the characteristic 
curve dropping almost vertically on to the base line at 
the point of zero volts, corresponding to a short-cir- 
cuited condition of the machine. In order to obtain 
the transfer of field between the two parts of the arma- 
| ture, it is necessary that the two magnetic circuits be 














kept distinct from each other, and this is obtained by 
arranging the poles’ as shown in the diagram and 
using a ring-wound armature. 

e-had an opportunity of seeing some of these 
machines in operation at Messrs. Crompton’s works. 
In 6ne case a portable machine built for rail welding, 
and running from the 550-volt shop mains, giving 450 
amperes at 65 volts on the secondary, was repeatedly 
short-circuited. The secondary current under these 
conditions rose only to 600 amperes, while the spark- 
ing at the brushes was trivial. A smaller machine, of 
the type shown in Fig. 2, which was running on an 
arc-lamp circuit, was also treated in the same way, 
with practically no rise in the secondary current, and 
a complete absence of brush sparking. 

When used asa constant voltage machine for metallic 
filament lamp circuits, the auto-converters may either 
be arranged with shunt regulation, or may com- 
pounded as above. In this latter case the series-coils 
would be connected in the reverse direction from the 
constant current machine. The arrangement is also 
suitable for use as a balancer on three-wire systems, 
the claims put forward on its behalf for this purpose 
being small cost, small weight, and small floor space, 
combined with high efficiency. In reference to this 
latter point, it is stated that a 2-kilowatt machine 
has a full-load efficiency of 75 per cent., and a half- 
load efficiency of 70 per cent. ; the corresponding 
figures for a 30-kilowatt machine being 92 per cent. 
and 88 per cent. ; these efficiencies corresponding to 
conversion ratios of 5 to 1. 














The apparatus has also been developed for use in 
connection with an electric vehicle system. In this 
arrangement the driving motor is run through the 
auto-converter from the battery or trolley-wire, speed 
control being obtained by regulation of the auto-con- 
verter shunt-field, by means of a reversing field 
rheostat. The arrangement is thus a form of Ward- 
Leonard control. The auto-converter adds to, or sub- 
tracts from, the supply volts, and gives a range of 
from double the supply voltage down to zero. The 
motor fields are furnished in each case with two coils, 
one connected across the supply mains, and the other 
corresponding to the shunt-coil of variable voltage in 
the machine described above, connected from a point 
between the two motors to a point between the auto- 
converter and the source of supply. The constant- 
voltage coil excites the fields sufficiently to enable the 
vehicle to run at full speed on the level, while the 
extra field we required for acceleration or retar- 
dation is furnished by the shunt-coil of variable vol- 
tage. The limiting series coils are fitted as in the 
machine above, so that little skill is required on the 

of the driver ; when the vehicle is standing the 
rheostat handle may be thrown to the full starting 
position, and the current in the motors will rise to 
the full acceleration value, and no higher, falling again 
as running ed is attained. The system is re- 
nerative, since, when it is required to stop, the 
field rheostat of the auto-converter is thrown over to 
the stop position, which lowers the voltage supplied 
to the motor terminals, and the motors, by virtue 
of the momentum of the vehicle, at once become 
dynamos, and return power to the battery or line. 

We had an opportunity of seeing an electrically- 
propelled omnibus in operation with this system, and 
the speed-control seemed to be particularly satisfac- 
tory. It is stated that for an omnibus the over-all 
weight of the apparatus is about the same as for an 
ordinary electric equipment, as the extra weight of 
the auto-converter is balanced by the absence of other 


parts, 
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INDUSTRIAL NOTES. 


Tue Tenth Annual Report of the General Federation 
of Trade Unions, read at the annual meeting held at 
Blackpool in the last three days of last week, July 1, 
2, and 3, reviews the labour disputes of last year, 
which is called ‘‘a year of many disputes.” It was, 
indeed, a year of trial for the Federation, as in strike 
and lock-out benefits no less than 122,819/. 14s. had to 
be distributed. It was fortunate for that body that, in 
the preceding years, strikes were few, comparatively 
speaking, and not of great magnitude. It was, there- 
fore, possible to accumulate funds, and even to lessen 
the contributions of societies by one-third those pay- 
able in 1906. Thus in 1908 the reserve fand i in- 
creased to 162,210/. 8s. 9d.; but it then fell to 
74,7291. 4s. 4d. by the end of the financial year, the 
loss being 86,800/. 4s. 2d. on the year’s working. In 
each of the nine previous years there was a surplus, 
ranging from 10,000/. to over 25,000/. in the year. 
There was an increase of income in 1908-9 of 1464/., 
due to increased membership and entrance fees. It is 
hinted that the reduction of contributions in 1906 was 
premature, but later events seem to indicate that 
strikes are not likely to be so numerous or so serious 
for years to come as they were last year. In many 
trades agreements have Seen made for five years, in 
others for a lesser, but substantial, period. So long 
as the Federation strives for peace, and is able to help 
to secure it, there will be no necessity for an increase 
of contributions. 

In the cotton dispute alone some 45,000 members 
claimed benefit. In addition there was the engineers’ 
dispute on the North-East Coast, which led to a 
lock-out of short duration. In all, the council had 
to deal with 638 disputes during the year, involving 
about 55,000 persons, exclusive of the unfortunate 
dispute on thé North-East Coast. In most of those 
cases the way is now clear as regards the avoidance 
of disputes for a long time to come. In the matter 
of strike-benefit the card and blowing-room operatives 
in the cotton trade drew no less than 48,722/. 10s. 10d. ; 
and the cotton-spinners, 14,677/. 3s. 4d.; the engineers, 
34,474/. 1s. 8d.; the shipwrights, 6933/, lls. 8d.; the 
weavers, 5988/. 12s. 1d.; the machine-workers, 5033/. 
16s. 8d. The other beneficiaries under the rules were 
various, but not to large extent. The total expen- 
diture in 1908-9, up to the end of March of this year, 
was 125,539/. 14s. 3d., while the income was 38,739/. 
10s. 1d., leaving a balance to the good of 74,729/. 
4s. 4d. Full details are given of every source of 
revenue, and of every item of expenditure. 





The Fifth International Report of the trade union 
movement only comes down to the end of 1907. It 
ives facts and figures which cannot be obtained 
rom official Government publications as re; the 
strength, character, policy, and work of the trade union 
groups in the various countries affiliated. The aim 
of this co-ordinated body is to equalise the condi- 
tions of the workers in all countries, so that they shall 
not be made the basis of competitive exploitation in 
the industrial world. Given more equal conditions, 
the Britisher will be able to compete as formerly, for 
after all the British workman, with all his faults, is 
able to succeed, other things being equal. In this 
report we are able to gauge the strength of the 
organised forces of labour in all countries where there 
is freedom to combine. Sixteen countries are dealt with 
in the report, and in all of them the progress made of 
late years is remarkable. In Germany, France, and 
some other European countries the growth of the 
labour movement is almost as remarkable as it is in 
Great Britain, but in regard to Labour Representation 
England stands first, after at least the Australian 
Colonies—the Commonwealth and New Zealand. What 
the final result of all this will be is a matter of conjec- 
ture. 





The Ironworkers’ Journal for the present month 
contains the annual report. of the association, as pre- 
sented to the annual conference held at Birmingham. 
It deplores the continued depression in trade, and the 
severe strain on the funds caused thereby. As a rule 
such depressions mean a decrease in membership, but 
in this case there was an increase of close upon 150 
members. In reviewing the work of the association, 
the aged president, who joined the union in 1850, said 
that the best work of the association had been the pre- 
vention of strife caused by strikes and lock-outs, through 
conciliation and arbitration. The conference, after 
some discussion, decided to appoint a special council 
member to a particular district. Some delegates 
thought of the extra expense, but it was explained 
that in the end the cost would be less, for the special 
delegate would be able to avert strife by prompt 
action, being in touch with the executive, and having 
its authority to settle disputes. e executive was 


able to announce that 135 cases under the Compensa- 
tion Act had been dealt with since the last conference, 
only very few of which had to be taken into court. 
Various resolutions were considered with the view of 
‘amending the rules,” but were mostly rejected ; the 





conference generally was satisfied with the work done 
under the old rules. The chief thing was to support 
the Conciliation Board, avert strife, and act loyally 
towards the association and the boards, which had done 
so well in the North of England, in the Midlands, 
and, through the latter, in South Wales. 





The report of the National Union of Boot and Shoe 
Operatives states that trade is still unsatisfactory from 
the standpoint of employment, but that the output is 

ter than ever, owing to improved methods and per- 
ection of machinery. This is, indeed, a great olen 
—how to —_ production, employment, and wages, 
seeing that labour-saving appliances lessen employ- 
ment in almost every trade. The report quotes the 
Board of Trade labour returns, which show that trade 
is fair generally—about the same as a year ago. A few 
more hands were in employment, and the wages paid 
were 2.9 per cent. higher than a month ago. The im- 
provement over a year ago was small in both cases. The 
state ot employment varied in different centres. There 
were disputes at Glasgow, Stafford, Chesterfield, and 
in the Kingswood district of Bristol; also at Derby. 
In all cases the negotiations between the parties re- 
sulted in a settlement. There have been changes in 
the rules of settlement, which came into force jthis 
month, and the members of the union are urged to 
carry out the terms loyally as agreed upon. They are 
reminded that if the rules are broken in these respects, 
there can be no dispute-pay. It is only by a firm 
attitude like this that conciliation and arbitration can 
be upheld in any industry. The question of a trade- 
union label is being mooted, but no definite action has 
been decided upon up to date. This has led to severe 
complaints in the United States, where employers 
generally resent the label. Full details are given of 
the new agreement which came into force this month ; 
generally the terms are greatly in advance of all pre- 
vious agreements, both as to wages and hours of labour 
and are favourable to the operatives of all classes and 
both sexes. 





The Durham Miners’ Association’s Monthly Circular 
is of more than usual interest by reason of the subjects 
dealt with in this number. It first of all deals with 
Lord Collings’ award, to which exception was taken 
by some critic or critics, who are members of the 
Association. Many of the censurers write anony- 
mously, and censure the Labour Member on the Con- 
ciliation Board, and singularly enough give credit to 
the employers’ representatives for unusual generosity 
in giving more than the representatives of the men 
demanded. Of course, it was not true. Mr. John Wilson, 
M.P., the general secretary, vindicates the Board as 
a whole, each of the two sections severally, and the 
award of Lord Collings as a just one. He appeals to 
the members generally, on the grounds of justice and 
reason, not to condemn their officials upon the unsus- 
tained charges levelled against them in the Press, but 
to study the proceedings of the Board and weigh the 
evidence upon which the award was founded. He 
next deals with Sir Christopher Furness’s scheme of a 
co-partnership coal company, and very fairly. On the 
whole he supports it, but in some details he criticises 
it. However, the men at the colliery have rejected 
it, so that for the present it is in abeyance. He 
thoroughly appreciates the general generosity of the 
scheme, so that the refusal to com Pves not due to 
official condemnation. In this number is reported the 
work of the joint committee in respect of compensation 
cases, forty-seven of which were on the agenda. 
The report gives particulars of each case, and the 
results where agreed upon. 





The representatives of the South Wales and Mon- 
mouthshire coal-owners, and of the miners, had another 
long conference on Saturday last, when matters in 
dispute were further discussed. In the end an agree- 
ment was arrived at which it is thought will avert a 
stoppage, in so far as their own dispute is concerned. 
It may be that difficulties may arise at isolated pits, 
but the Conciliation Board ought to be able to deal with 
these, and probably will do so. It is a pity that the 
final arrangement was postponed so long, for in some 
cases the men had, it is reported, brought up their 
tools on the eve of July 1, when the Act came into 
force. However, better late than never. In some 
parts of Yorkshire there is dissatisfaction, and it is 
said that stoppages have arisen ; but it seems that, on 
the whole, Yorkshire generally will allow the Act to 
come into force naturally, mes then test its operation 
before any active hostility will be shown. This doubt- 
less the Federation will be able to deal with. The 
desire of the Miners’ National Federation is that the 
whole arrangements shall be on a national basis, with 
only such variations as may be needful in particular 
districts, coal-fields, or collieries. The situation in 
Scotland is not quite so satisfactory at date of writing. 
In reality the position is not so much the Mines Eight 
Hours Act, as a question of a general reduction in 
wages of 124 per cent. This is the mine-owners’ 
demand. The men refuse to budge one iota. They 








claim that the present wage shall be the minimum—the 
basis from which all advances or reductions shall start 
as the central point. The situation with the Scotch 
miners is grave, for a.conference between the masters 
and the men, held at Glasgow on Wednesday last, 
brought no solution of the difficulty regarding wages. 
It is expected that the coal-owners will agree to 
enforce a reduction in wages of 6d. per day, by which 
fully 80,000 miners will affected. Such a policy 
will, it is said, be resisted by the miners in Scotland, 
and they appear to have the support of the Miners’ 
Federation of Great Britain. The present position is, 
therefore, rather disheartening. 





It has been decided to constitute a Conciliation 
Board covering the employés of the Tramways’ Depart- 
ment of the London County Council, the Board of 
Trade having been solicited to assist in such consti- 
tution. The men were balloted on the subject, and 
decided by 4734 in favour of such a board, as against 
759 against ; majority for the board, 3975. The rd 
of Trade will conduct the election of the representatives 
for the four sectional boards. This is another good 
step in the way of conciliation. The Central Railway 
Company—the ‘‘Tube”—has also consented to the 
constitution of a board for the Central Railway 
Company. 





The annual conference of the General Federation of 
Trade Unions considered several pro’ amendments 
to the rules, some of which affected the constitution of 
that body. One—and the most important one—was 
to extend the benefits to those affected by a strike or 
lock-out, though not directly concerned. The dele- 
gates saw the danger of this, and they refused to 
engraft the seapeeell euendiaasins upon the rules. Such 
a rule would favour what is called ‘‘ sympathetic 
strikes,” a policy much in favour among a section of 
the Labour leaders. It would mean the prolongation 
of disputes in all branches of trade. 





For some reason or other the miners employed 
at the colliery proposed to be taken over by Sir 
Christopher Furness, M.P., to be worked on the 
co-partnership system, have refused to adopt the scheme. 
It is admitted on all hands that the offer of the com- 

ny was a fair one, a to the working miners, 
or the union was to be fully recognised and repre- 
sented on the Labour Council. But the men, in their 
wisdom—or non-wisdom—refused to accept. It is a 
pity that the scheme was not tried as an experiment, 
so as to be a guide in future efforts. 


The iron and steel markets at the end of last week 
did not indicate much improvement in trade, but 
that might be accounted for by the close proximity of 
the quarterly meetings. The improvement in the 
engineering and shipbuilding trades is so slow that the 
producing trades have not yet felt any great impulse 
of activity to meet growing demands. However, it 
seems as though the tide has turned. 





The trouble at Cork with sections of the dockers 
continued last week, though rowdyism was not quite 
so apparent as it had been at times heretofore. The 
cause or causes of the trouble do not appear to be very 
clear, but the strife seems to be bitter in most cases. 
As so many sections evidently sympathise, it may be 
surmised that the men have some grievance, or think 
they have, against the shipping companies, or those 
who contract for loading or unloading, as the case may 
be. Negotiation is the real remedy. 





The members of the Russian Duma on a visit here 
have resented the manifesto and action of the British 
Labour Party as regards the Tsar's visit to this 
country. They are right. The Labour Party can- 
not control diplomatic relations between countries, 
even if an unpopular monarch is the cause of dif- 
ference as regards internal policy, and even tyranny. 
In all matters of State policy the Government 
must be supreme, even in cases of suppression of 
free speech. 








THE ENGINEERING OF ORDNANCE. 
By Lieut. A. Trevor Dawson, R.N.* 
(Continued from page 33.) 

Early Naval Mowntings for Guns.—The influence of 
mechanics is also very pronounced in the design and 
manufacture of the machinery for manipulating the gun 
and its projectiles, which constitutes the mounting of a 
naval gun. The aim is to achieve the utmost facility in 
manipulation, because, however excellent the gun and its 
breech mechanism may be, it is essential to efficiency that 

* The Gustave Canet Lecture (slightly abridged) of the 
Junior Institution of Engineers, delivered at the twenty- 
fifth anniversary meeting of the establishment of the In- 
stitution, held at the Hall of the Worshipful Company of 
Fishmongers, June 30, 
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it should be mounted in such a manner that 
the operations of laying the gun on the object 
with the necessary accuracy should be per- 
formed with the test dexterity. In this 
respect there has been great progress, alike in 
the rapidity and reliability of action. 

Armstrong Compressor Mounting.—The suc- 
cessor of the gun-carriage of the Nelson 
period was the Armstrong compressor plate 
mounting. It was introduced for the 7.5-in. 
muzzle-loading gun largely used in the Navy 
in vessels of all sizes prior to the introduc- 
tion of breech-loading “ordnance. It was 
adopted as the long-range guns of the smaller, 
and the main-deck armament of the larger, 
vessels. The gun was mounted by means of 
trunnions and cap-squares on an iron carriage 
fitted with rollers and placed on an inclined 
slide fitted with conical rollers and capable 
of being traversed for purposes of training 
on concentric metal paths. 

The recoil was retarded by what is known 
as a frictional compressor device, the action 
of which was purely frictional and was iden- 
tical in principle with that of the washer 
friction clutch now in use for elevating gear 
and other parts of some modern gun-mount- 
ings. On each side of the fixed slide, and 
parallel with it, there was a series of flat bars 
on pins, with washers to form aspace between 
the surfaces of each of the bars. Into these 
spaces there entered a corresponding series of short plates 
suspended from the bottom of the carriage, and the spac- 
ing between these could be regulated by screws and 
rocking-levers. When the gun recoiled, the compressed 
series of plates entered the s between the bars, and 
the energy of recoil was absorbed in overcoming the 
friction. The screws enabled the frictional resistance to 
be adjusted. 

Hlovation and depression were accomplished by a rack 
and pinion gear, a handspike being inserted successively 
into a number of holes round a capstan head in the pinion 
axis and on the exterior of the carriage. The elevating- 
gear was then clamped securely in position. As the gun 
was a muzzle-loader, it was necessary to run it in for re- 
loading. This was effected by means of a winch and rope- 
tackle. When the gun was loaded, the frictional com- 
pressor was released, and the gun was run forward on the 
inclined slide to the firing position, and again clamped by 
the compressor gear. 

Early Canet Gun-Mounting.—In 10.8-in. gun turret 
mountings for French gun-boats, laid down in 1883, 
Mr. Canet introduced the principle of loading the gun by 
a central tube or hoist, which rotates with the turntable.* 
This arrangement, now universally 7 lied to large gun- 
mountings, has the advantage of ena fing the gun to be 
loaded at any angle of training, and thereby obviates the 
necessity of ——s the turret into a fixed position every 
time a round is . 

The turn-table rotates upon a live roller ring, and is 
actuated by means of two chains, which are geared in 
opposite directions to a large drum concentric with and 
attached to the underside of the turntable. The ends of 
these chains are connected through guide-pulleys to two 
hydraulic presses situated below the ammunition deck. 
the controlling valve being operated by a hand-wheel at 
the officer’s position at the rear of the gun. The presses 
are put to pressure or exhaust by means of the valve, to 
suit the direction of training required. 

The elevation or depression of the gun is accomplished 
by a small hydraulic press, the piston-rod of which is 
joined to one of the transoms of the underframe or gun- 
slide. The upper annular surface of this piston is under 
constant pressure from the main, and this, together with 
the weight of the gun and carriage, lowers the breech end 
when the euler of the piston is put to exhaust. The 
controlling slide-valve is only in connection with the 
bottom of the cylinder, and is operated by a vertical 
hand-wheel arranged to the left of the trainer’s hand- 
wheel, which is placed horizontally. 

The recoil is controlled by means of two cylinders, one 
at each end of the side girders, upon which the gun slides 
during recoil, and the piston-rods are connected to projec- 
tions on the gun-cradle. These two cylinders fave a 
common slide-valve operated by a lever at the rear of the 
gun. During the recoil the liquid is forced from the rear 
of these cylinders through spring-loaded valves. The 
amount of opening of these valves is lated by a cam 
attached to the rear end of the piston-rod, which actuates 
a rod and controls the valves so as to give a varying open- 
ing. The ammunition-hoist is central and rotates with 
the turntable. 

The arrangement of the hoist has an unusual feature in 
the use of a telescopic press, which is formed of three 
tubes sliding one within the other. The main cylinder of 
this press is supported or attached to the ship structure, 
— the head of the inner or —— the 
platform on which the cage is supported. e cage 1s 
traversed horizontally towards the rear, at the top and 
bottom of the hoist respectively, by means of suitable cams 
arranged to bring it into a suitable position for receiving 
the ammunition, and again for loading the gun. 

A locking device is provided for securing the turret in 
any horizontal position. It consists of a brake having 
two jaws which grip the supporting structure, and these 
Jaws are actuated by an endless screw controlled by means 
of a hand-wheel at the gun-platform. 

_From this brief description it will be realised that Mr. 
Canet exercised considerable mechanical ingenuity, and 
in successive mountings he has made great improvements 








* Dredge’s Modern French Artillery,” page 193. 


ELECTRIC MOUNTING FOR TWO 10-IN. GUNS. 


Fig. 24. 












































































be well to describe 
merally their ee. The illustrations on 62 
(Pigs 20 to 22) show one of the latest examples of the 
hydraulic mounting. It will be seen that each gun is 
mounted ina cradle supported on a fo -steel slide, 
which also carries the necessary recoil cylindersand the run- 


and assisted towards the realisation of the present stan- , merits of the two systems, it ma 
dard of efficiency. : 

Hydraulic Mounting for Two 12-In. Guns.—Hydraulic 
power is most largely applied for the working of large 
guns at the present time, although electricity is being 
fore considering the 


substituted in some instances. 
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out gear. One of the comparatively recent improvements 
introduced is the fitting also to this slide of the rammer for 
charging the gun, so that the gun may be loaded even 
when it 1s elevated toa very high angle. As the hoist-cage 
for serving the projectile and charge moves with the gun, 
loading operations may p' not pang a any angle of 
elevation, but also while the guns are being laid. This 


has greatly conduced to the high rate of fire and the im- | 


proved accuracy now achieved. 

The whole of the oscillating parts—viz., the gun, its 
cradle, slide, and all other attachments—are so balan 
on the trunnions that comparatively little power is re- 
quired for elevating. 

The turntable is a rigid structure built up of angle- 
bars and plates, circular in plan, with the minimum of 
floor or platform area necessary. The outer wall of the 
turntable carries the armour-shield, which sometimes 
weighs as much as 200 tons, and it rotates on rollers on a 
ring which is supported within the barbette armour. 
Suspended from the turntable is the working chamber 
and separate hoists for raising projectiles and explosive 


Fiig.25. 





,mounting which, in its main features, differs from the 
hydraulic mounting only in the nature of the motive 
| power used for the various operations. The supports of 
'the gun, the turntable, working chamber, and_hoist- 
' trunks are generally simple in structure; but the hy- 
| draulic engine is substituted by an electric motor with a 
special controller, to which I shall refer presently, and 
frictional attachments to prevent undue straining. The 
motors for turning the guns are arranged to turn the 
turret at a speed of 3 deg. to 4 deg. of arc per second 
when the ship is inclined to 8 deg. 

| “In the absence of hydraulic power the gun is returned 
| to the firing position by springs or compressed-air cylin- 
| ders, air pressure being always available from the torpedo 
department. In the mounting illustrated four sets of 
springs are provided with sufficient power to hold the gun 
in the firing position at the maximum angle of elevation 
of 35 deg. in this case. The elevating of the gun is also 
accomphished by electric motors with worm gearing. 
There is also in the working chamber hand-gear which is 
interlocked with the motors, so that both cannot be in 














obtainable with the hydraulic motor. From the point of 
view of safety there is much to be said in favour of 
hydraulic power. is at once located, and is 
easily repaired ; whereas short-circuiting might seriously 
affect the working of the turret, and fusing might caus: 
ignition of explosives. : 

As regards weight, neither of the systems appears t 
have any advantage over the other, when there is reckoned 
against the hydraulic power the water-tanks, pipes, and 
the reserve supply of water. But in the case of hydraulic 
mountings the weights are carried lower down in the ship 
than those of the electric system ; this affects stability 
advantageously. 

Loading the Gun.—I wish now to direct your attention 
to some of the more important features of naval mount 
ings in order to show the principal developments in 
mechanics applied to ordnance. In ad] recent mountings, 
and generally in connection with the machinery of all 
guns of large calibre, the principal aim is to eliminate as 
much as possible manual handling of the heavy charges 
now used in order to obviate fatigue of the crew, as the 
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Fig. 25. 



































Recort-CyLiInpER AND Run-Ovut Gear For 12-IN. 

















Vy 
WE LAxXXXQARAQdQauaauaccdcdBAQe: YZ Y)/ 











\ 
\ 






































CARR QQ 
Fic. 26. Pneumatic Run-Our CyLinper. 


charges for each gun. Working chambers and-hoists thus 
rotate with the turntable and gun. The training of 
the turret is effected by hydraulic motors, which, with 
their driving-pinions and r, are usually in duplicate, 
and are attached to the side of the working chamber, or, 
in some cases, to the turntable itself. These pinions gear 
with a rack secured to a machined face below the roller- 
Ee. and turn the turret 6 degrees of arc per second. 

‘lectric motors are sometimes fitted as a provision against 
complete breakdown; but they are only intended to turn 
the turretat a slow speed—at from 1 deg. to 2 deg. per 
second. Buffer-stops are fitted to limit the training move- 
ment and bring the turret to 1 gradual stop. Locking 
bolts secure the turret in a seaway. 

The training and elevating gear is all controlled by the 
movements a a handle, gb mw! like a pistol, whose 
trigger fires the gun; in some cases hand-wheels are em- 
ployed for controlling the training and elevating. There 
are three such controlling and aiming positions in each 
turret. 

The hoists are also actuated by hydraulic power; but 
these details, as well as the hydraulic recoil cylinders and 
other features for controlling the gun, I will illustrate 
separately, as it will be ible by this means to show 
more clearly the mechanical improvements which have 
enabled the rate of fire to be from six to eight rounds per 
two minutes with 850-lb. projectiles. 

Electric Mounting for Two 10-In. Guns.—On page 63, 





Fig. 24, there is illustrated an electrically-controlled 








operation simultaneously. This hand-gear also rotates a 
worm actuating a pinion in gear with a curved tooth-rack 
on the underside of ‘the gun slide-frames. The ammuni- 
tion-elevators have electric and hand-winches, and the 
rammer is also worked by an electric motor with worm 
gearing, instead of by an hydraulic engine. 

The Relative Advantages of Hydraulic and Electric 
Mountings.— Although the hydraulic system has many 
qualities which make it preferable for most of the opera- 
tions connec with gun-mountings, there is a belief 
that economy would accrue by the entire superseding of 
the hydraulic power plant by the electric system, as all 
ships must have electric generators, which could su ply 
at little cost the additional units necessary for working 
guns. But the main consideration must ever be the 
reliability and adaptability of the system of power, and 
these qualities, it is considered by many, are present in a 
greater di in the hydraulic system, when well con- 
structed, than in the electrical arrangement. For elevat- 
ing the gun, for running the gun back to the firing posi- 
tion, for working the rammers, and also for operating the 
lifts, the direct motion of the hydraulic ram is more easily 
applicable than the rotary motion of the electric motor, 
since the latter requires the multiplication of gear which, 
however efficient, 1s weighty, wears readily, and is often 
noisy. The use of the Janney controller, to be descri 
later, has overcome many of the objections to electricity, 







Guns. 


rate of fire is directly dependent upon the physical capa- 
city of the men serving the guns. Moreover, the power- 
worked appliances are so located as efficiently to protect 
the explosive charges in their passage from the magazine 
to the gun. Thus the charges need not now be exposed 
or handled from the time they leave the magazine. 
The ammunition is brought by the central hoists from 
the magazines and shell-rooms to a position in close 
roximity to the gun, in order that a comparatively short 
ift shall only be required for the cage which serves the 
gun, and also as offering a convenient position for a ready 
supply, with mechanical means for rapidly transferring 
the ammunition to the gun-cage. 
Such an arrangement we have in the two-stage loading 
system which is clearly illustrated in Fig. 21, on page 62. 
he shell and powder cha are carried up the centre 
trunk to the working chamber below the gun-platform, 
and are there deposited on to waiting trays. From these 
trays they are transferred by power to a hoist-cage which 
lifts them to the breech of the gun ready to be rammed. 
As continuous rapidity of fire depends on a suitable and 
efficient system mY supply, and also upon the maintenance 
of a reserve of projectiles and ammunition in close prox- 
imity to the gun, in readiness for loading, the adoption of 
the two-stage loading system confers a distinct advantage. 
Moreover, any explosion or fire in the turret cannot 
penetrate to the ine, as there is an interruption in 
the cage-trunk at the working chamber. All cages, too, 
are carefully protected. ; 
Inter-engaging devices P= eg premature raising of the 


cage before the gun is fully run out after recoil, and 
ensure that the loading operations cannot be performed 
until the loading-cage is in its correct position behind the 


gun. Other safety attachments are included to prevent 
the gun being fired before the breech is closed, and the 


n fully run out. 
"a d have become, 


The Rammer.—Rammers of the chain type 1 

toa great extent, the standard pattern for large-calibre 
guns at the present time. In practically all cases the 
rammer is carried on a rear extension of the gun-slide, 
and this moves parallel with the breech. The gun can 
thus be loaded when in any position, either of traiing or 
elevation, and even when in motion as easily as when at 
rest, and therefore there is no loss of time for laying 


bed | between the rounds, as the sight can be kept on the target 


while loading is proceeding. The rammer (Fig. 23, on 
62) is formed of a series of links, made on the same 





especially in its —— to the training of the turret, 
as it renders possible the high precision of movement 





principle as a 2-ft. rule—each link is rigid in one direction, 
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and when turned over will fold up. When extended, the 
abutments of the link keep the chain rigid, and prevent 
excessive downward sag. On winding the rammer back 
after driving the charge home, the links are turned and 
form a flexible chain, which is stowed under the slide. 
The rammer is operated by a three-cylinder hydraulic 





from one side of the hydraulic piston to the other | required extent so as to keep the return of the gun under 
through a small orifice in the piston. The area of this|complete control. The liquid is forced into this cavity, 
orifice varies as the gun recoils, so as to maintain an | through a non-return valve fitted in the piston or in the 
approximately even resistance throughout the stroke, a | controlling ram; the escape from the cavity, as the ram 
key or bar of varying section, which is fitted into the | is forced into the piston as the gun runs out, is controlled 


cylinder, being employed for this purpose to engage a| by a small adjustable plug. 
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Fies. 27 To 29. Arr-BLast ror CLEANING GUN AFTER FIRING. Fies. 30 to 32. JaNNEY CONTROLLER AND ITS 


motor arranged with suitable gearing to rotate a sprocket 
wheel for the rammer chain, 

. Recoit Cylinders and Run-Out Gear.—Fig. 25, on page 64, 
18 a view of an hydraulic recoil cylinder and running-out 
Spring case for a large gun. In this case both the recoil 
and the speed of the return of the gun to the firing 
position are controlled by hydraulic means. The modern 
method of absorbing the energy of recoil of a gun is by 
forcing, at a very high velocity, the liquid in the buffer 








Erriciency D1racRam. 


corresponding gap cut in the buffer piston. In hydrauli-| A typical spring recuperator in general use for return- 
cally-opera mountings it is usual to fit a throttle-valve | ing the gun to the firing position is also shown in Fig. 25. 
on the discharge from the run-out ram tocontrol automati- | The springs, which are enclosed in steel cases, are gene- 
cally the s of run out. But in electrically-operated | rally of rectangular section, the coils being of such a 
mountings, where springs are employed to run the guns | diameter and thickness that when comp: to a certain 
out, this is effected as follows:—During the recoil a| length the load produced on them will be sufficient to 
portion of the liquid is forced into the cavity formed in | return the gun to the firing position after recoil, irrespec- 
the hollow piston-rod, the inlet to this cavity being as | tive of the angle of elevation at which the gun is being 
free as possible, and the outlet being restricted to the | fired. The springs are compressed to their initial load by 
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a compressor-bolt, which is screwed into a compressor- 
tube. This compressor-bolt is secured on the breech end 
of the gun. The arrangement of springs is such that 
they can be removed completely from their cases, with 
the compressor-rods, without altering their initial load. 
Pneumatic Run-Out Cylinder.—A further alternative 
to springs for running the gun out to the firing position 
after recoil is a naan cylinder in conjunction with an 
oil-cylinder and ram, and an illustration of this system 
is given in Fig. 26, on 64. The air-cylinder is 
separated from the oil-cylinder by a differential floating 
piston. On recoil, the oil or other liquid is expelled from 
the upper cylinder, causing the floating piston to com- 
press the air in the pneumatic cylinder. The air in the 
chamber is initially compressed to about 1000 lb. per 
uare inch, and the recoil increases this usually about 
50 per cent. The floating piston is fitted with a ram so 
that the pressure on the liquid is maintained higher 


Fig. 33 


torpedo service of the ship, but an emergency supply is 
carried in the revolving turret in the form of air-flasks, 
having a sufficient capacity for about thirty rounds per 
ce: The air pressure is conveyed to the revolving turret 

y suitable flexible pipes, and, as shown, by the same 
means to the automatic admission-valve attached to the 
breech end of the gun. This system of clearing the guns 
is now being very extensively employed for all medium 
and heavy ordnance. 

Janney Controller.—A machine of special interest, in 
connectiqn with electrically-operated turrets, is illustrated 
in Figs. 30 and 31, page 65. Electric motors, as you are 
aware, are not very successful under conditions where 
large variation of speeds and frequent reversal of action 
are required. This is pre-eminently the case with the 
training of turrets or moving the gun in elevation. It 





can ily be imagined how continually the operations 
of a motor for elevating would be varied when the gun 


















































Figs. 33 anp 34. Tertescoprc Gun-Sicnts aND Fire-Controt Receiver, witH Cross-CoNNECTION. 


than that of the air in the chamber, and this sto 
leakage of air. The run-out control is provided for in the 
non-return valve of the oil-cylinder, the liquid being re- 
quired to pass through a restricted orifice pe in the 
valve. A Set lever and pump are provided for charging 
the oil-cylinder. 

Air-Blast for Cleaning the Gun after Firing.—In Figs. 
27 to 29, page 65, there is illustrated an important auxiliary 
fitting in connection with gun-firing. is consists of a 
device for cleaning the bore from all residue of a charge 





after fire, and of preventing back-flash. The apparatus 
is so constructed and applied as to come automatically | 
into operation at the moment when the breech-block | 
commences to swing clear. A blast continued for a few | 
seconds suffices, and the chamber and barrel are cleared 
almost before the breech-block is fully opened. This | 
arrangement obviates the los: of time formerly taken in 
washing the gun by water-sprays, The air is introduced 
through a small orifice projecting inwards from the breech- 
face, and the apparatus comes into action automati- 
cally. In some cases it is semi-automatic, as with the 
Vickers improved breech-gear the action of swinging the 
breech-block is very rapid, and automatic gear might 
not give a sufficient period for the air-blast to clear the 


* In such case the air supply can be shut off by 
rand. 
This air-blast system has proved very successful. No | 


smoke of combustion is visible in the turret, even after a | 
considerable number of rounds. The turret can thus be | 
entirely enclosed, and the ventilating-holes at one time | 
usual in the roof-plates of the shields or turrets can be dis- | 
pensed with. 

The compressed air for the system is obtained from the 





is being kept on the “‘ object” during the rolling of a ship | 


in a seaway. 

The Janney controller gets over the difficulties in the 
electric motor in respect of varying speeds and frequent 
reversals. It permits the motor to run at constant speed 
and in the same direction—the ideal condition for an 
electric motor—and yet as a transmitter admits of the 
finest control of speed and direction of motion. The 
machine is really a series of small hydraulic pumps and 
hydraulic motors combined. 

The electric motor applies a constant rotary speed at 
the pump end, and an almost unlimited variation in speed 
in each direction can be attained at the opposite end. 
Within the casing, as seen in the section, there is what is 
called a tilting-box, to be described later, and the change 
of speed or direction of rotation is effected during trans- | 
mission by altering the angular position of this in relation | 
to the longitudinal axis. The tilting-box is moved by the | 
vertical spindle seen to the left, the connection between | 
this spindle and the box beingin the form of worm gear. The | 
ends of the machine are separated by a mid-plate with two | 
ports of segmental form. There are two cylindrical pieces | 
which bear on the mid-plate, each carrying a series of nine 





| pistons or rams, fitted with connecting-rods with ball in connection with the arrangement 
lends. The outer ends of the connecting-rods engage a | training wae weap mend described. 
| ring or disc carried on a ball-race. That at the driven | then connect 


end, generally called the A end, is supported in the 
tilting-box already referred to; while in the other end, 
known as the B end, the ball-race is supported in a 
suitable bearing-piece set at a permanent angle. The | 
cylindrical pieces carrying the pistons, as also the bearing | 
rings, are keyed or otherwise secured to their respective | 
shafts so as to rotate together. \ 





The function of the A end is to deliver oil under pres- 
sure to the B end. After doing useful work in causing 
rotation of the B end shaft, the oil is received back again in 
the Aend. There is thus a continuous oil circulation so 
long as the A end is running, the quantity of oil so cireu- 
lated depending on the angle of the tilting box. The 
action of the plungers of the A end is identical to that 
obtaining in any pump. There is the pumping or pressure 
stroke and the suction stroke for each revolution of the 
shaft; about half the number of plungers are pumping the 
oil while the remainder are acting in suction. Similarly, 
in the Bend about half the number of the pistons are 
receiving pressure at each half revolution, while the 
others are exhausting. 

By tilting the box in the opposite direction to that 
shown on the illustration, the periods of delivery and 
exhaust are reversed, and thereby a corresponding reverse 
rotation will take place in the Bend and in the shaft 
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there. The movinn of the tilting-box into the vertical or 


mid ition has the effect of stopping all action of the 
B end, as no circulation of oil takes place. | : 

The illustration shows the two ends united into one 
machine, with the valve or port plate separating the two 
parts. It is sometimes, however, more convenient to 
separate the twoends. An example of this kind is shown 
of the gun electric 
The two ends ar 
by pipes for the circulation of the oil. In 
some cases the shafts may require to be at right angles ; 
the mid-plates then form a right angle piece. , 

All the working parts of the machine are enclosed in a 
casing ; the only moving parts exposed are the two shafts 
at the driving and driven end respectively, and the con- 
trolling shaft and spindle. All these parts are provided 
with stuffing-glands to prevent leakage of oil, although 
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there is only statical pressure in the casing itself corre- 
sponding to the head of oil contained in the reservoir 
iene on the top in Fig. 30. 

There is almost no anit to the scope of such a trans- 
mission and controlling gear, because of the great range in 
the control and direction of rotation. But we are — 
more particularly concerned with its use in ordnance, and 
there can be no doubt it will be a great factor in the 
development of electric mountings for guns. Hitherto 
the one of the turret by electrical means has involved 
the use of special motor-generators and complicated 
electric leads for varying the voltage at the operating 
motor terminals, in order to obtain a large variation of 
speed. In this new device no reversing of the electric- 
motor is necessary to obtain a reverse direction of rota- 
tion, and any speed can be obtained from zero up to the 
maximum in either direction. The apparatus is ver 
simple, and the effort required for control is small; wit 
the driving-motor running at maximum speed it can work 
so slowly that the movement of the turret, for instance, 
is imperceptible, and associated with this low speed is a 
greatly increased turning effort. 

The diagram, Fig. 32, on page 65, gives efficiency curves 
built up from experiments with a machine capable of 
transmitting about 40 horse-power. The last curve 
illustrates the combined efficiency of the motor and the 
controller. The next dotted line shows the efficiency of 
the motor only. The top line shows the efficiency of the 
controller only. It will be noted that an extraordinary 
result was obtained with this machine, the efficiency 
obtained being over 80 to 90 per cent. at full power. 
This curve, too, is well maintained through a large varia- 
tion in power, there being hardly any drop in efficiency 
until it gets below half power. 

Quick-Firing Breech-Loading Guns.—It may interest 
you if I now briefly indicate the main principles of the 
mountings of quick-firing guns adopted by cruisers and 
for the secondary armament of battleships. For 7.5-in. 
guns, which fire a 200-lb. projectile with a muzzle ene 
of 12,500 foot-tons, two systems of mountings are made. 
In barbettes they are arranged singly, or in pairs in a 
manner analogous to that adopted for the 12-in. and 10-in. 
guns, as already described. here they are located in 
casemates a central pivot-mounting is adopted. This 
central pivot system of mounting is also used for the 6-in. 
and 4.7-in. guns. 

The elevating gear is on the left side of the mounting, 
and the training gear on the right side, so that separate 
gunners are required for these two operations. The 
number who lays the gun for elevation also controls the 
firing pistol. A separate gunner is required for sight- 
setting, sights being provided on both sides of the mount- 
ing, and suitably cross-connected, so that the two sights 
receive simultaneously the same adjustments for range and 
for deflection. 

The gun, and the cradle in which it recoils, are care- 
fully balanced on the trunnions, so that the operation of 
elevating the gun is effected with the least ible effort. 
For the purpose of training the gun, the whole revolving 
mass, consisting of gun, cradle, top-carriage and shield, 
&c., is balanced on a centre pivot ball-bearing, which 
makes the training operation extremely simple and easy 
to control. With a 6-in. gun on such mounting, ten hits 
per minute have been made in battle practice. The ope- 
rating gear is so arranged that the gun may be layed and 
kept on its object, notwithstanding that the relative 
speed of the attacking ship and the target are sometimes 
very great. The speed and rolling of the ship has to be 
taken into account in determining the speed of the ele- 
vating gear. In order that these operations, particularly 
that of sight-setting, may be effected with the utmost 
accuracy, anti-friction bearings and anti-backlash gear 
are introduced wherever practicable, so as to reduce to 
a minimum any mechanical inaccuracies. 

The 4-in. gun adopted for repelling attack by torpedo 
and submarine boats fires 31-Ib. projectiles at the rate of 
twenty-five = minute, and with a muzzle energy of 3000 
foot-tons. here is every probability that in the near 
future these guns will be so mounted that they may dis- 
appear during fleet actions, when — the guns in the 

rimary battery are in use. These smaller guns will thus 

2 protected, and be available for repelling night attacks 
by torpedo-craft, following upon the heavier engagements 
of the day. 

Gun-Sights.—Before departing from this part of my 
lecture, you may wish me to say something of the latest 
form of gun-sights. An adaptation of the telescope as a 
naval gun-sight became imperative with high velocities, 
as it was not possible to get certainty and accuracy of 
fire at the greatly inc range with the open sights 
previously employed. The telescopic sight is now prac- 
tically universally adopted, and a high degree of efficiency 
has been reached in its manufacture. Moreover, it can be 
illuminated for use at night. The next step was the duplica- 
tion of the sights on a gun-mounting with cross-connection, 
so that they received simultaneously the same setting. 
Still further increased rapidity and accuracy of fire being 
aimed at, there has been a wide division of duties, so that 
each gunner may concentrate his attention upon one par- 
ticular operation ; thus one man is now appointed to lay 
the gun for direction, another for elevation, while another 
operates the sights. 

Figs. 33 and 34, on 66, show one of the latest forms 
of sight used. It combines with the sight the fire-control 
receiver. It is fitted with pointers in front of the range 
and deflection-dials. These pointers are rotated by small 
step-by-step motors which are controlled from the range- 
finding station, and all that the sight-setter has to do is 
to turn the elevating and deflection hand-wheel until an 
index-point on their respective dials comes opposite the 
pointer. 

Accuracy of Fire.—The result of the developments in 
the engineering side of artillery, in the optical accessories, 








and also—and in great measure—in the enthusiasm, skill, 
and training of the gunners, is a marked improvement in 
the battle practice of the fleet. Now the target, which 
is towed at an unknown speed, course, and is on | 


90 ft. long by 30 ft. high—less than one-fifth the lengt 
of a battleship. Fig. 35, on 66, shows the t 
in white against the hull of a Dreadnought. One of the 


latest cruisers put on eighteen hits out of thirty-two 
rounds from 12-in. guns, and another fifteen hits out of 
eighteen rounds. With the 6-in. gun, ten hits per minute 
have been made. Taking all guns in all British ships in 
commission, the percentage of hits to rounds fi was 
56 per cent. last year under the new and more severe 
firing conditions. It may be taken that efficiency in gun 
practice has more than trebled in ten years. A striking 
example of accuracy in range is shown in Fig. 36, on 

66. The photograph reproduced was taken of six 
00-lb. shots, fired as a volley — 6-in. guns in a British 
cruiser at a range of 7300 yards. The total space em- 
braced by the six shots was only 88 yards. It will be 
recognised that these would have played considerable 
havoc on any ship. 

Flat Trajectories and Increase in Danger Zones.—This 
improvement in gunnery is, in part, due to the fact that 
the increase in the velocities and energies of modern guns 
has greatly flattened the trajectory, and consequently 
increased the length of the danger zone. This is strik- 
ingly shown by Fig. 37, on page 66, illustrating the 
difference between the danger zone of the present type of 
gun and that of 1864. For the sake of comparison the 
range has been taken at 3500 yards, and it is clear that 
the probability of hitting an object 30 ft. high is enor- 
mously increased with our present gun, the danger zone 
being more than six times as great as that of the old gun. 
The projectile travels more nearly to the horizontal pane, 
and the more direct impact on striking materially im- 
proves the chances of the armour being penetrated. The 
energy a toy | in the projectile at this range—3500 
yards—when fi from the latest gun, is 39,700 foot-tons, 
compared with 4150 foot-tons in the projectile of the older 
| In other words, the projectile for the modern gun 

as, at 3500 yards range, nearly ten times the energy of 
the projectile fired from the earlier guns at the same 
range. 

The Penetrating Power of Guns.—Table II., below, 
gives the result of the attack by 12-in. guns of 1864 and 
of to-day against the wrought-iron armour of 1864 and 
the most modern hardened armour. It will be seen that the 
present-day armour has more than double the resistance 


TaBLE Il.—Penetrations of Armour in Use in 1864 and 
1909 by the Guns of 1864 and 1909. 


12-In. Gun (1864). 





12-In. Gun (1909). 








Range 
Yards. 7 | Krupp Wrought- Krupp 
a. # Cemented Iron | Cemented 
| of 1864. | Armour Armour Armour 
* | of 1909. of 1864, of 1909. 
in. in. in. in. 
3,000 10 4.5 45 22 
4,000 9 4.0 42 20 
5,000 9 | be 39 19 
6,000 8 37 18 
8,000 33 16.5 
10,000 | 29 15 
12,000 | 26 13 
14,000 23 12 
16,000 Outside range of 21 ll 
18,000 1864 gun 19 10 
20,000 | 18 9.5 
22,000 17.5 9 
24,000 17.5 9 


of the plates of forty-five years ago, while guns have 

uadrupled their yon power. Thus the 12-in. gun 
then was only able to penetrate 8 in. of the armour of 
that period at 6000 yards range ; the modern gun can do 
like execution inst the latest armour at 24,000 yards, or 
even over 13 miles, range. 

In other words, while the 12-in. 25-ton gun of 1864 fired 
a projectile of 614 1b., and developed a muzzle energy of 
7195 foot-tons, the present 12-in. gun, with its 850-lb. pro- 
jectile, has a muzzle energy of 53,045 tons, an increase of 
nearly 740 per cent. 

With the old gun the rate of fire was one round in 1 
minute 55 seconds, while with the present gun and mount- 
ing a rate of fire of two rounds per minute can be ob- 
tained. With smaller guns the improvement is even more 
marked. The 7-in. gun of 1879 was only able to fire one 
round in 63 seconds, while with the latest 7.5-in. gun 
eight rounds can be got off in one minute. 

A considerable advance has been made in recent years 
in the power of penetrating armour by the introduction 
of the soft metal cap over the hard steel point of shot or 
shell. Fig. 38, on page 66, is a photographic view of a 
6-in. cemented armour-plate against which were fired two 
rounds from a 6-in. gun, at practically the same velocity. 
The projectiles in both cases were alike, excepting that. 
the first was uncapped, while the other was fitted with a 
cap similar to that shown in the view. The striking 
energies were virtually the same ; but the uncapped pro- 
jectile failed to penetrate and broke up on impact, the 
nose remaining embedded in the plate. The capped 
projectile, on the other hand, made a clean hole through 
the plate and was recovered whole, with the exception of 
a small piece broken from the point. The projectile, 
recove’ after penetration, is shown at the foot of the 
plate in the view, 

The Gun Power of Battleships of Twenty-five Years ago 
and To-day.—As a summation of the progress of recent 
years, a comparison may be made between the gun-power 
of aship of twenty-five years ago—the old Agamemnon, 





completed in 1883— and the power of a Dreadnought of 
to-day. 

The armament of the old ship consisted of four 12.5.in. 
muzzle-loaders of 38 tons and two 6-in. breech-loaders ; 
in the new ship there are ten 12-in. guns. The energy 
generated by one of the Agamemnon’s heavy guns was 
14,000 foot-tons, whereas the energy of the 12-in. gun in 
the Dreadnought is 43,000 foot tons, or quite three times 
as great. The rate of fire per gun on the Dreadnought 
is about four times as great as that possible with the guns 
of the Agamemnon. Perhaps the best method of com- 
parison is to consider the total muzzle energy of the hits 
that are obtainable in ten minutes; whereas one hit per 
minute would be a generous estimate for the Agamem- 
non’s four 12.5-in. guns, the number of hits per minute 
from the ten 12-in. guns on the Dreadnought is thirteen. 
We, therefore, arrive at the remarkable fact that the 
aggregate muzzle energy of hits obtained in a ten minutes’ 
engagement. by the Dreadnought’s armament is thirty 
times as great as that obtained by the guns of the 
Agamemnon. This fact needs no comment. 


(To be continued. ) 








Wrreess TELEGRAPHY IN Brazit.—It has been decided 
to establish a new wireless station at Fernando Noronha, 
with a communicating power of 1000 miles. By this 
means Bahia and Marenbao will be brought into easy 
communication with each other. 





Tur Russian Navy.—Four ironclads of the Dread- 
nought type have been commenced in the Baltic and 
new Admiralty yards. They are to be named the Petro- 

»avlosk, the Sévastopol, the Hangoend, and the Poltava. 
tach of these ironclads will be 600 ft. long by 90 ft. beam, 
and each will have a displacement of 23,000 tons. 





Batpwin Locomorives.—Messrs. Burnham, Williams, 
and Co., who have carried on the Baldwin Locomotive 
Works, Philadelphia, since 1831, have become an incor- 
ae company under the style and title of the Baldwin 
zocomotive Works, the change taking effect July 1. 
During their seventy-eight years’ trading, Messrs. Burn- 
ham, Williams, and Co. built 34,000 locomotives. The 
capita] (20,000,000 dols.) which they had invested in the 
business will be the capital of the new company. 

Our Raits ABRoAD.—The external demand for British 
rails showed some falling-off in May, but considerable 
progress can still be reported for the first five months of 
this year. The shipments in May amounted to 40,056 
tons, as compared with 52,941 tons in May, 1908, and 
28,131 tons in May, 1907. The Indian demand continued 
good in May, but there was a decline in the deliveries to 
Australasia. Shipments to Argentina exhibited some 
expansion. In the five months ending May 31, this year, 
rails were exported from the United Kingdom to the 

ate extent of 234,507 tons, as compared with 177,617 
tons in the first five months of 1908, and 162,621 tons in 
the first five months of 1907. Argentina figured in these 
totals for 68,138 tons, 34,438 tons, and 27,107 tons respec- 
feels, sae this was, no doubt, due to the fact that there 
has m some activity observable of late in Argentine 
railway construction. The colonial demand for the first 
five months of the last three years was represented by the 
following totals :— 


Colonial Group. 1909. 1908, 1907. 
tons tons tons 
British South Africa .. 1,425 1,196 12,724 
British India .. ‘ 71,958 49,030 41,349 
Australasia 32,773 29,723 23,244 
Canada .. 2,147 252 1,370 


The value of the rails exported in the first five months of 
this year was 1,347,665/., as compared with 1,096,175/. and 
1,004, 252/. in the corresponding periods of 1908 and 1907 
respectively. 





Motor Perro. Supstirvres. — Among the papers 
brought before the Fermentation Section of the Chemical 
Congress, recently held in London, was one by Dr. O. 
Mohr, of Berlin, on “ Highly Carburised irit for 
Motors,” giving an account of experiments mine red at 
the Institut fiir Giihrungs Gewerbe (Institute for Fer- 
mentation) in Berlin. The object of these experiments, 
which are being continued, 1s to find a substitute for 
petrol, which is almost entirely an imported article, 
and thus to render internal-combustion motors indepen- 
dent, in cases of need, of imported fuels. Alcohol—that 
is, the common potato spirit, prepared on a large scale on 
the Continent—has been tried as it has been successfully 
applied as an illuminant. The spirit will do, but its 
energy density is small. The alcohol is hence mixed 
with hydrocarbons. The Paris Autobus Company has 
used benzol for this purpose, and equal volumes of alcohol 
and benzul, indeed, make a powerful motor fuel. But 
benzol congeals in the cold, near the freezing-point of 
water, and such mixtures partly demix in the cold, and 
do not burn, as they would ina warm atmosphere. Mix- 
tures with toluene and ergin are less subject to this defect. 
It has, moreover, resulted that the ordinary benzine (from 
coal-tar), which contains toluene and other hydrocarbons, is 
likewise sufficiently stable in mixtures, even when the 
temperature sinks considerably below the freezing-point 
of water, at as low a temperature as —12 deg. Pahr. 
Thus a mixture of alcohol, benzol, and benzine has been 
found to answer in the cold, except that naphthalene, 
another frequent constituent of benzine, has to be guarded 
against. This mixture has the additional advantage that 
it boils fairly as such at a uniform temperature, ranging 
from 42 deg. to 78 deg. Cent., while the boiling points of 
some of the constituents lie higher. Practical tests with 
motors confirm these experiments. 
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ELECTRICAL APPARATUS. 


26,588. Marconi’s Wireless Te aph Company, 
Limited, and H. J. Round, Lenten Measuring 
Electro- etic Wave-Lengths. [1 Fig.) December s, 


1908, This invention relates to apparatus for measuring electro- 
magnetic wave-lengths, whereby considerable accuracy over a 
wide range of wave-lengths is obtained with a very compact and 
simple apparatus. According to the present invention, a crystal 


consists of rolled sheet or plate metal, by preference, pressed or 
otherwise formed to the contour of the diaphrams, over which the 
plates are mounted, so as to complete the revolver. The plates h 
are turned up at two opposite edges, so as to present flanges, and 
when the te on of the covering are brought together over the 
diaphragms, the same may be bolted or riveted together through 
these flanges. Between these abutting flanges strips of leather or 
other suitable packing material capable of effecting a tight joint 
between the revolver and the casing are provided. Asa modifica- 
tion, in lieu of turning up the edges of the plates h, the flanges 
may be provided by means of angle irons, or equivalents, secured 
to the edges of the plates. (Accepted April 21, 1909.) 

1 J. Fielding, Gloucester. Gas-Producers. 
\1 Fig.) July 6, 1908.—This invention relates to upward-draught 
gas-producers using bituminous fuel. The main body of is 
led off at a level of the generating-chamber at which it is in the 
main composed of fixed gases, and the remainder of the producer- 
gas, a py from the top of the generating-chamber, is directly 
utilised as fuel for the generation of steam, which, together wit 
the air-supply, is passed through the body of the fire. A is the 
producer-chamber, C is the inlet pipe through which air and steam 
enter and pass to the central nozzle D, which distributes the air 
and steam through the mass of the fuel E. F is an annular col- 
lecting space, from which the gas passes out through pipeG. The 









































with assymetrical electric properties is employed as detector, and 0 
is connected across the condenser in the resonating circuit in 
series with a telephone. By this means an extremely sensitive 7 
detector is obtained in a circuit of such high damping that the 
resonating circuit is unaffected, and the wave-length may be accu- 
H 
a 2 J 
395) a 
| eat 
K re 
OE 
ile P 
lk “i 
LES ee: “i 
c SL, oa 





(26,588) d 


rately determined from its inductance and capacity. a is the 
inductance of the oscillation circuit, and is the principal part 
acted upon by the oscillations being measured. b is a crystal of 
carborundum held between two metallic plates. One of the points 
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fuel at the level of the space F being practically incandescent, che 
bulk of the 8 passing out through pipe G are fixed gases, and 


of contact should be on an unbroken crystalline edge. c is a con- 
denser, the capacity of which is adjustable. d is a telephone. The 


wave-length o' 


the oscillations taking place in any circuit is mea- 


sured by holding the instrument in the vicinity of the circuit and 
adjusting to resonance by varying the capacity until the loudest 


signalsare heard in the telephone. 


The wave-length may then be 


read off from the position of the condenser. (Accepted April 21, 


1909. ) 


16,151. The Jandus Arc-Lamp and Electric Com- 


» Limi 
Pompe. (Fis! 


d A. D. Jones, London. Arc- 


an 
3 Figs.| July 30, 1908.—This invention relates to the 
mechanism of arc-lamps, and has for its object the reduction of 
friction in the mechanism, allowing the lamp to burn with greater 
certainty at its correct current and voltage. By suitably propor- 
tioning and arranging the various parts, the greatest combined 
angular movement and weight will occur at the pivotal bearings 





of the rocking lever. 


It is obvious, therefore, that if the friction 


of these bearings is reduced, the lamp will have greater freedom of 
action, enabling close regulation and steady burning to be effected. 
To obtain this freedom, the pivotal bearings are made of any suit- 
able ball-bearing type; a!, a2 are coned pivots secured to the 
rocking-lever b by set-screws. The supporting piece & for the lever 
has suitably shaped recesses formed at opposite sides, the balls m 
being arranged within these, as saown. (Accepted April 28, 1909.) 


only a small amount of condensible gases are present, so that a 
comparatively small cleansing plant is necessary for purifying the 
gas, and the amount of practically valueless tarry residues from 
the cleansing apparatus will therefore also be small. The fuel is 
fed from a hopper I through a tube H depending within the 
producer-chamber A so as to leave an annular space K from which 
the producer gases (mainly condensible) are carried by a short 
pipe J to a combustion-chamber L, where they are mixed with 
air, and are burned, the combustion Lge being used to 
generate steam in the boiler O. (Accepted April 21, 1909.) 


LIFTING AND HAULING APPLIANCES. 


8336. A. E. Lake, Braintree. Jacks, [4 Figs.) 
April 15, 1908.—This invention relates to lifting-jacks of the type 
in which the lifting is accomplished by the extension of a rack from 
a base by the turning of a pinion which gears with the rack, the 
turning of the pinion being effected by revolving a screw or worm 
which — with a worm-wheel on the same spindle as the pinion. 
a isa hollow base within which the rack b is housed, so that it is 
free to be moved up and down. At or near the head of the base a 
is an enlargement c, in the body of which is a hole or slot d to 
receive the pinion e, which engages the rack b. The ends of the 
spindle of the pinion e through slots in the sides of the en- 
largement c, such slots being curved, or inclined, outward and 
ype so that when the spindle is raised the pinion is moved out 
of engagement with the rack. The spindle has fixed thereon a 
worm-wheel f normally gearing with the worm g, the bearings for 
the spindle of which are coveied by the enlargement_c, One end of 














GAS ENGINES, PRODUCERS, HOLDERS, &c. 


3985. J. Dempover and Band J. pompster, Lamied, 
Manchester. tary Blowers or Exhausters. [4 Figs. 
April 18, 1900.—The improvements relate to rotary blowers or 








exhausters. The revolvers F are constructed of a framework and 
outer covering, and, according to the example illustrated, in the 
following manner :—The shaft d has attached to it a number of dia- 


phragms J for the reception of the outer covering h. This covering 





the worm spindle is formed for the reception of a key or handle or 
actuating the jack. In lifti ae constructed according to this 
invention the crutch carri y the rack b may be quickly ad- 
justed up to its work by lifting the rack upward. This movement 
raises the pinion ¢, and throws it out of engagement with the rack. 
When the crutch has been raised to the required height the rack 
is released, the pinion e at once falls, by reason of its own weight, 
into gear with the rack, the back pressure of the rack retainin; 

theengagement. Any further raising of the rack after the crutc 

has been adjusted up to its work is effected through worm g, 
worm-wheel /, pinion e, and rack. The rack may be returned to 
its normal position within the base a by lifting the spindle until 
the pinion e is released from the rack, when the rack will fall by 
gravity ; or the same object may be effected by inverting the jack, 
when the pinion e will fall out of gear with the rack, and the rack 
bar may then be pushed back into the base. (Accepted April 21, 


1909.) 
MOTOR ROAD VEHICLES. 
11,715. E. Dewsbury, and J. Walker, 
Batley. Exha (2 Figs.) May 29, 1908.— 


This invention has for its object an injector or suction-like device 


from internal-combustion engines. The exhaust-pipe @ of the 
engine passes into the casing 6 for the whole length of the same, 
having a blind end c, and is provided with a number of perfora- 
tions on the portion within the casing. The perforations are prefer- 
ably only formed in the inlet half of the pipe a. Tubes e pass right 
through the casing » parallel with the exhaust-pipe a. Nozzles 
are formed in an inclined direction in the tubes e. The action is 





as follows :--The exhaust gases pass from the exhaust-pipe a by 
the perforations into the casing b, and then by means of the nozzles 
in the tubes e into the tubes e, where they set up an injector-like 
action and cause a large quantity of air to be drawn into and pass 
along through the tubes e, with which drawn-in air the exhaust 
gases are naturally much diluted before issuing into the atmos- 
phere. (Accepted April 21, 1909.) 


2297. The Riley Cycle Com Limited, and 
V. Riley, Coventry. Detachable Wheels. {8 Figs.] 
January 30, 1909.—This invention relates to hub-caps for detach- 
able wheels. According to this invention, self-locking means are 
provided which are entirely enclosed within the hub-cap. The 
outer part A of the hub-cap is formed with a flange, in which are 
‘ut two slots .a, a, into which enter two projections 6, 6 on the 
inner part B of the hub-cap. The inner part B has a slot e, in 
which lies a pawl f. A hole A is bored approximately at right 
angles to the slot e, adapted to receive a spring which presses 
upward a plunger j against one end of the pawl, so as to normally 
keep this end in en ment with ratchet-teeth 1 formed on the 
in-turned end of an inwardly-projecting ring or flange fast with 
the hub of the detachable wheel, whilst the tail end of the pawl 
j3 pressed’against the end of the slot d. The parts A, B are held 


Fig.2. 









(ee97) Ssofooy 


together by a flan, ring C. The in-turned edge of the detach- 
able hub m is held between the edge of the ring C and a flange q¢ 
on the part B. When a detachable wheel is put on, the action of 
turning the part A to the right, to screw the hub-cap on to the 
permanent hub s, first turns the part A to the right in relation to 
the part B, and thereby sets the pawl free to act ; and when the 
projections b, b come against the end of the slots a, a, a continued 
turning movement screws on the cap, the pawl f remaining free 
to engage with the teeth J on the detachable wheel m and keep 
the hub-cap from becoming unscrewed. When it is desired to 
remove a detachable wheel, the part A is turned to the left, and 
the pawl is thereby disengaged ; and when the projections a, a 
come inst the other end of the slots }, b, the cap can be un- 
screwed and the detachable hub removed. (Accepted April 21, 
1909.) 


8441. The Austin Motor Company, Limited, and 
H. Motor-Car Bodies. (3 Figs.) 
April 16, 1908.—This invention has specially in view increased 
convenience to the driver of a motor-car in gaining access to and 
leaving his seat. The invention relates to the type of car in 
which access is gained to the rear seating through doors at the 
sides, which are situated between the front and rear seats, and 
consists in arranging the driver's seat, and the companion seat, 
within the body of the vehicle, with a space between them which 
allows the driver (and occupant of the companion seat) to gain 
access to his seat. by entering one of the side doors of the car and 
then passing between the two front seats, and, of course, to leave 
his seat in the reverse way. The back seat A and the two front 
seats B are all arranged within the car-body, which is entered 
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from either side through a door C which gives direct access to the 
space D between the back and front seats. A space E is left 
between the front seats, through which access to these seats 1s 
obtained from the space D. In the particular application illus- 
trated, the front seats are shown to be of the bucket type, except 
that the backs are not brought round to the front at the inner 
sides of the seats. -room is provided by the .— F between 
the front seats and the board G. A partition H passes round 
the backs of the seats B, the two curves of the ition meeting 
in the middle of the width of the E, and a portion of the 
inner side of each half of the ition is formed as a door which 
may be moved behind the fixed portion of the corresponding half 
of the partition, to open the passage E when it is desired to pass 





adapted to be used in connection with the silencing of the exhaust 











therethrough. (Accepted April 28, 1909.) 
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THE NAVAL REPAIR SHIP “CYCLOPS.” 


At a time when Londoners are about to have 
an impressive demonstration of naval strength by 
the anchorage of a large fleet in the River 
Thames, it seems opportune to direct attention 
to one of those auxiliary ships which are neglected 
hy the public on such occasions because they have 
not that attractive evidence of aggressive power 
possessed by a Dreadnought or an Invincible. And 
yet those vessels, which, to the untrained eye, 
look like the humble cargo carriers of the ocean 
highway, possess qualities which in warfare will be 
almost as invaluable to the maintenance of sea- 
power as the loud-speaking guns of the modern 
ship-of-the-line. Because the imagination is satis- 
fied with the contemplation of Dreadnoughts, 
writers are inclined to measure strength only by 
the primary fighting units. But sea-power is made 
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X. to XIII., will be studied with interest. The 
Cyclops was originally built, in merchant-service 
parlance, as a shelter-deck type of steamer, with a 
ong bridge amidships, and with the usual extensive 
holds. She was constructed by Sir James Laing 
and Sons, Limited, Deptford Yard, Sunderland, 
a firm which have been engaged in the construction 
of ships since 1793, and have, by the genuine cha- 
racter of the work turned out, gained a high repu- 
tation for reliable and seaworthy vessels. It is true 
that the firm have fallen on evil days, largely as the 
result of the onerous financial conditions almost 
inseparable from the ns transactions of 
two or three years ago, but we are glad to learn 


that there is every prospect of their revival, because 
with their credit for first-class work it is desirable 
that they should once more take their place 
among the successful industrial concerns of the 
country. 
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&c. Forward and aft there are special deck 
fittings to enable heavy loads to be lifted through 
the hatches to and from the engineering shops 
below, and to and from ships alongside. 

We do not propose to describe minutely the 
various departments, contenting ourselves rather 
with reproducing notes taken upon an examination 
of the ship, and with special reference to the 
illustrations which we are enabled to reproduce. 
It will be found more convenient for the reader, 
too, if we deal with these in the sequence in which 
the illustrations are arranged on Plates X to 
XIII. Fig. 7, on Plate X., illustrates the foundry, 
which is situated at the after end of the lower deck. 
This foundry produces brass, as well as iron, cast- 
ings of considerable size. On the starboard side, 
as shown, there is a\ cupola by.Messrs. Thwaites 
Brothers, capable of running one ton of molten 
metal at one charge. The charging platform is on 
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up of a great variety of influences, and it is of the 
first importance that none of these should altogether 
he lost sight of. There may be justification for 
the view that the Admiralty, influenced by the 
traditional economical attitude of the Treasury, 
have not mt&intained our battleship or our cruiser 
‘leet, or our reserves of matériel, at a standard satis- 
tactory to all critics ; but it will be conceded on all 
hands that in the provision of auxiliary ships for 
the Fleet great developments have taken place 
within recent times. By auxiliary ships we mean 
not only vessels fitted with distilling plant, so that 
the deficiencies in fresh water in warships may be 
made up on occasion from such vessels, and ‘‘mother 
ships” to attend on the smaller fry in which there 
1S no room to provide reserve material and facilities 
lor repair, but repair-ships, veritable floating 
tactories, divided up into workshops of every class, 
and equipped with modern machine-tools sufficient 
in capacity practically to replace or repair any unit 
in the complicated and varied machinery found in 
« modern warship. 

Of these repair-ships the most notable is un- 
‘loubtedly the Cyclops, and in view of the com- 
pleteness of the manufacturing plant on board, the 





illustrations which we publish this week on Plates ! 


The Cyclops, when in course of construction, 
was purchased by the Admiralty, and the neces- 
sary modifications in the structure were made in 
order to fit her for the special work for which she 
was intended. On this page there is reproduced a 
profile (Fig. 1) and deck plans (Figs. 2 to 5), from 
which it will be seen that the vessel—460 ft. long 
between perpendiculars, 55 ft. broad (moulded), and 
40 ft. 11} in. deep from the shelter-deck—is divided 
into a complete series of workshops and habitable 
quarters. The heavy-machine shop and the foundry, 
smithy, and coppersmiths’ shop requiring furnaces, 
are on the lower deck (Fig. 5), where, of course, 
the ship’s boilers and propelling machinery, with 
special distilling plant, are also located. On the 
main deck (Fig. 4) there is a boiler-shop, which is 
immediately over the smithy, with a hatch of com- 
munication, while at the aft end there is the 
carpenters’ shop, and, located at various parts, the 
dynamo-room and stores for the supplies to the 
various departments. The upper deck (Fig. 3) is 
largely utilised for a light-machine shop, electri- 
cians’ and armourers’ workshops; forward there 
are quarters for the petty officers and crew. The 
large bridge-house on the shelter-deck (Fig. 2) is 
fitted up with cabins for the officers, wardroom, 





the deck above, and close at haad is storage for 
coke, scrap iron, and other ingredients of the 
charge. e blower is of the Roots type, direct 
coupled to an electric motor and capable of bein 

worked at two speeds in order the better to contro 

the melting of the metal. The cupola is on a 
fire- brick floor, as the clinkers might buckle 
ordinary steel deck-plates. Spaces at the sides of 
the ship are filled with moulding-sand to a depth of 
about 8 ft., and this forms a suitable floor on which 
to make the castings. The large crane which forms 
the central feature of the illustration is by 
Thwaites Brothers, is electrically driven, fitted 
with a traversing gear, and rotates mechanically on 
ball-bearings. Beyond the crane there is a core 
stove, and in the foundry also there are six brass. 
furnaces of a capacity ranging from 100 lb. to 300 Ib. 


each. These are worked by natural draught. The 
flues pass round the core stove. There is alsoa 3-ft. 
loam-mixing machine, driven by a 5-horse-power 


electric-motor, together with melting-troughs, ladles 
for handling the metal, and crucibles of all sizes 
fitted round the sides of the ship. Moulding-boxes 


and tools are stored between the propeller-shaft 
tunnels. 
When dealing with the foundry, it may be said 
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that there is a fair-sized pattern-shop, with lathe, 
sensitive drill, band saw, and circular saw with 
movable_ table, by*?Messrs. Thomas Robinson -and 
Son, Limited, Rechdale. There are also large stores 
for stowing patterns, and a series of working benches 
with instantaneous-grip vices. 

Our next) illustration, Fig. 8, on Plate XL., 
shows a corner only of the smithy, but is fairly 
typical. This, as shown on the plan, Fig. 5, is 
of a size which would do credit to some of our 
shore engineering establishments. . A prominent 
feature is a forging-press by Messrs. Greenwood 
and Batley, Limited, Leeds, which is worked by 
hydraulic power and compressed air. On its trial 
a section of steel 6 in. in diameter was in a few 
seconds reduced to }.in. in thickness. The press 
was adopted, of course, because it did not involvesuch 
vibration as is inevitable in a steam-hammer, a point 
of considerable importance on board ship ; there is 
no need for special strutting. Beyond the press 
there is seen a furnace sufticient to take plates 8 ft. 
long and 4 ft. wide. The flue runs the full length 
of the furnace, and is eventually taken into a large 
uptake in the centre of the ship. The crane seen in 
the view is one of several, and is electrically driven, 
the traversing type being adopted in this case 
also in view of the comparatively limited headroom 
and the required radius. There are six forges, 
which, with the furnaces, were supplied by Messrs. 
Allday and Onions, Birmingham. These. forges 
are hooded, and have hinged plates on each side, 
so that they may be enclosed if desired. The 
blast is from a Roots blower, with an automatic 
valve to regulate the draught according to the 
number of fires in use. On the blast-pipe there 
are fitted two connections for flexible pipes for 
coupling up to fires or portable forges. Fold- 
ing forges are carried in order that they may be 
placed on any of the warships under repair should 
this be considered desirable. There are, of course, 
anvils, tool-racks, water and coal-bins, and other 
appliances, while stowage is provided for a large 
quantity of coal and for 3000 fire-bricks for repair- 
ing the furnaces. The bars and sections which may 
be required for producing forgings are housed in 
the racks against the ship framing. 

Fig. 9 on the same plate illustrates the carpenters’ 
shop, which is at the aft end of the main deck 
(Fig. 4). A prominent feature in the illustration 
is a wood-working lathe which is driven by belt 
from a motor-driven pulley overhead, or by foot 
treadle. To the right ofthe engraving is one of 
Messrs. Craig and Donald’s small punching and 
shearing machines for light steel work. - Two other 
appliances seen are a saw-sharpener and a pillar 
drilling machine, while there are also fitted mortis- 
ing and mitering machines, a grindstone, which may 
be belt-driven or turned by hand, a circular saw, 
an automatic cutter and grinder, and a planing 
machine of 30 in. in width, supplied by Messrs. A. 
Ransome and Co., Limited, Newark-on-Trent. The 
main shaft in the shop is driven by a 12-horse-power 
motor, which. is seen suspended from the beams 
overhead, while around the shop are benches fitted 
with instantaneous-grip ‘vices, and stowed away in 
the corner is a nest of glue-pots heated by steain. 
Elsewhere in the ship wood racks are arranged for 
the storage of timber, while spare gear for each 
machine is suitably stored. 

. It may. be -added that- below the -carpenters’ 
shop is the cuoppersmiths’ shop, fitted with four 
fires for heating pipes, &c. (Fig. 17, Plate XTII.). 
From one of the blast-pipes there is a connection 
fitted for a ring furnace in the centre of the sho 

The most notable appliances of the Prcnteerr: 2 
are a circular shearing -inachine by Messrs. Taylor 
and Challen, Limited, Birmingham, to shear circles 
of considerable size and thickness ; a pipe-bending 
machine by Messrs. Clarkson and Beckitt, Glas- 
gow, for pipes ranging up to 6 in., and a sensitive 
drill; while conveniently, arranged are racks for 
pipes, bars, &e.. 0 - e . ; i 

The boiler-shop is at the forward end of the main 
deck, and two views are given in Figs. 10 and 11, 
on Plate XI. It will be understood, of course, 
that the difficulties of perspective preclude any 
comprehensive view, so that these can only be 
regarded as in some respects typical. Fig. 11 is 
further interesting, as it shows how the hatch was 
utilised for giving a natural light to these ’tween- 
deck compartments. Another feature is the height 
of the 'tween decks, giving 11 ft. headroom. In 
Fig. 11 there is shown a set of rolls by Messrs. 


Craig and Donald, Johnstone, which indicate the 
capacity of the machine-tools installed. -This par- 








ticular machine has a special. attachment at the end 
for rolling angle-iron . sections. The reversing of 
the rolls is by means of two belts (one of which 
is crossed) and pulleys. The raising and lower- 
ing of the top roll is by hand-worked screw gear. 
As these heavy tools are in the hold which was 
originally constructed of longitudinal girders carry- 
ing iron floors, there was no need for extra local 
strengthening ; but some of the large tools, as 
in this case, are lashed to the deck by strong chains 
and screws for tightening them up when necessary. 
In’ other cases—as, for instance, the drilling- 
machines— iron struts connect the top of the 
standard to the deck-beams to ensure rigidity. The 
cranes, wherever possible, are secured to the ship’s 
structure—to the deck-beams above or to the side- 
framing. Slip-bolts are fitted at the heads, so that 
they are held in a rigid position when stowed ; 
hooks secure them in such position, as shown in 
Fig. 18, below. But to return to our descrip- 
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tion of the boiler-shop equipment. Another notable 
tool is the radial drill by Messrs. W. Muir and C©o., 
Limited, Manchester, and, in close proximity, a 
small set of rolls for light plating. The large 
ag anabig eoragee and shears for plate and bars is 
vy Messrs. Craig and Donald, Johnstone. A slab is 
laced in a convenient position for bending bars. 
here is also fitted a powerful grindstone. 

The air-compressing plant for working the pneu- 
matic tools is shown in Fig. 10, on Plate XI. The 
equipment is by the Consolidated Pneumatic Tool 
Company, Limited, of London, and the compressor 
works at 100 lb. pressure. - The air is distributed 
over the ship by flexible piping,.and-is used for 
caulking, chipping, drilling, and_riveting-tools. 
Provision is made for taking such tools on to war- 
ships. - Fig. 10 also shows typical ventilating fans. 

ig. 12, on Plate XITI., illustrates the forward end 
of the heavy-machines hop, which is on the lower 
deck, and has, among other tools, a lathe by 
Messrs. Loudon Brothers, of Johnstone, having a 
large-gap bed, with a chuck 7 ft. in diameter and 
cutie of turning shafts. There is also by the 
same firm a horizontal boring-machine for cylinders 
and: other large castings. The radial drill which 
forms the central feature of Fig. 12 is by Messrs. 
W. Muir and Co., Limited, Manchester, and has a 











working arm of considerable length. - A vertical 
boring-machine to the right of the view has two 
tools, capable of- very fine adjustment; with a re- 
volving table for the work. There is, in addition, 
a side planing-machine by Messrs. Richards and Co., 
Limited, Manchester, who also supplied a vertical 
boring-machine which adjusts itself automatically, 
and a hand-saw for steel. All the machines in 
the shop are driven off the main shafting, which 
is operated by two 12-horse-power motors, working 
jointly or separately. The method of suspending 
the shaft from the deck-beams was carefully worked 
out, and sketches of it are given in Figs. 19 and 20, 
on this page. These are practically self-explanatory. 
The bearings, it will be seen, are secured in cast- 
iron hangers, bolted to the deck-beams.. Where 
shafting is fitted to the deck, the system adopted is 
by cast-iron plummer-blocks, carrying brasses with 
glass syphon lubricators, with a save-all trough 
below. The plummer-blocks rest on a teak bed, 
laid on the deck (Figs. 21 and 22). Wrought-iron 
couplings are used, keyed to the steel shafting, 
which, for the purpose, is turned all over, as shown 
in Fig. 23, on this page. : 

The light-machine shop, Fig. 13, on Plate XII., 
and Fig. 16, on Plate XIII., is, as already indi- 
cated, on the upper deck, and is the largest of the 
shops. The floor area is pierced by the “hatches 
communicating with the workshops below and the 
decks above, but these are fitted with plate glass, 
as shown in Fig. 16, so that there is ample light. 
This itiustration gives a good idea of the general 
arrangement of the shop, showing that while no 
space is wasted, there is ample room round the 
machines for handling the work. On the right of 
the illustration there is seen an 8-in.-centre lathe, 
and in continuation two 6-in.-centre lathes, with a 
Pitler lathe to the extreme right. On the left, 
beyond the bench, there is a fair-sized slotting- 
machine, by Messrs. Smith and Coventry, Man- 
chester ; and beyond this, again, a double emery- 
grinder, a universal grinder, and a large grindstone. 
These various machines are operated by electric- 
motors suspended from the beams overhead. The 
countershaft brackets are of various designs and by 
different makers ; a large number of them are fitted 
with special long cast-iron swivel bearings, which 
are well shown on the sketches, Figs. 24 and 25, 
on. this page. . This prevents any working of the 
structure of the ship from affecting the bearings. 

In addition to the tools illustrated in Fig. 16 
there is a large vertical drill, and’a capstan lathe, by 
Messrs. Alfred Herbert, Limited, capable of being 
worked at about sixteen different speeds, and with 
six tools in the capstan head. Two other lathes of 
15-in. and 10-in. centres are by Messrs. John Lang 
and Son, of Johnstone, and are driven by a 12-horse- 
power motor. There is a vertical milling tool with 
a movable table by Messrs. W. Muir and Co., and a 
large horizontal drill to enable good-sized work to be 
undertaken. Another notable todl is a bevel-wheel 
cutter by Messrs. Smith and Coventry, Manchester. 
Indeed, the equipment is a comprehensive one, and 
allows_a great variety of work to be undertaken, 
and much of it of considerable size. 

Throughout the ship there are fittings on bulk- 
heads and casings for the stowage of material, bars, 
timber, &c. In the principal workshops the spare 
gear for machines is stowed by means of portable 
iron bins. - Boxes of taps and dies in: connection 
with machines are placed near the tool to which 
they are applicable, and these boxes are hung on 
hinges fixed on the casing side, swing-brackets 
being placed underneath to support the box when 
in use. The work-benches, too, have a number of 
drawers and cupboards fixed under them for stow- 
ing tools and spare parts. For the conveyance of 
heavy material, overhead runways are fitted. They 
consist of a rolled joist, on the lower flanges of 
which a trolley runs, as shown in the sketches, 
Figs. 26 and 27, on this page. A special trunkway 
of angles with‘ flat bar , wees covered with ex- 
pee metal, is built down the hatches for a cage 
ift which extends from the main deck to the bottom 
of the ship for the moving of the work from one 
deck to another. _ The lifts, by Waygood, are sup- 
plied with push-button control in the cage and 
also at each landing, and with safety catches on 
both cage and landing-doors. The safety ap- 
paratus is designed to prevent the cage descend- 
ing in the event of the failure or the undue 
stretching of the ropes. The brake is of the electro- 
mechanical type, and comes into action when the 
current is shut off from the motor. The control is 
so arranged that if anyone is operating the lift from 
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inside the cage, the electric buttons on the deck 
will be placed out of action while the cage is tra- 
velling. Electrical and mechanical locks are fitted 
to each lift-door, the hook and catch gear being 
actuated by a lever, whereby the circuit is broken 
when the door is open, so that the lift cannot again 
be moved until the doors are re-closed. 

Electricity is very largely used throughout the 
ship, not only for driving the machine-tools, for 
hoists and for cranes, but for lighting, running the 
searchlights, and for wireless telegraphy. Electric 
current is generated in the central station, which 
is illustrated in Fig. 14, Plate XII. In this com- 
partment, which is adjacent to the engine-room, 
there are four dynamos, capable of giving 600 
amperes at 105 volts. The steam supply is led off 
one of the main steam-pipes, which is passed 
through a distributing box and then through four 
separate reducing valves, bringing the pressure 
down to 105 lb. The exhaust is taken into the 
main funnel or to the winch condenser. In con- 
nection with each dynamo there is a circuit-breaker 
of the double-pole type, with a time limit arranged 
to open the circuit, or both poles simultaneously, 
with a reverse current through the dynamo arma- 
ture. Each power circuit is controlled by a double- 
pole circuit-breaker, and each lighting circuit by a 
double-pole linked quick-brake switch. The switch- 
board is fitted in a separate room. The cables are 
heavily insulated, having an outer covering of lead, 
and are carried on plates on the inside of the beams, 
as shown in Fig. 13, on Plate XII. In addition to 
the switchboard there are section boxes which feed 
the water-tight distributing boxes, whence the con- 
nections are taken to the lamps. There are no 
branch cables outside of these boxes. 

The utilisation of electricity is naturally very 
extensive ; the contract for the whole of this work 
was placed with the Sunderland Forge and Engi- 
neering Company, Limited. The lighting arrange- 
ments include some 900 incandescent lamps, and 
in addition to these there are fitted seventeen 
arc-lamps, thirteen of which are used for lighting 
the larger workshops. The whole of the machinery 
in the workshops is motor-driven, and seventeen 
motors are used for this purpose, of 5 and 12 horse- 
power ratings. In connection with the ventilating 
system six 124-in. motor-driven ‘‘Sirocco” fans 
are fitted. A three-pounder ammunition-hoist is 
in use for the magazine, a motor-driven dough- 
mixer for the bakery, and two 18-ton boat-hoists 
at the after mast. The whole of the workshops, 
magazines, stores, &c., are ventilated by a mechan- 
ical system fitted by Messrs. Mechan and Sons, of 
Glasgow. 

There are four electrical goods and passenger 
lifts, as already described. Four 2-ton jib-cranes 
are placed on the upper deck for lifting loads from 
the various workshops, and the electrical equipment 
of these consist of a 7}-horse-power series-wound 
motor, having a special controller fitted with 
overload and no volt release. There are the 
usual voice-pipes, telephone-call bells, and helm- 
indicators, &c., together with an installation of 
wireless telegraphy. Electric radiators are sup- 
plied to the captain’s quarters, &c. 

In the electricians’ workshop there are various 
appliances to enable work to be done for warships. 
‘These include special machines for cotton-covering, 
tape-winding, armature-winding, two Pittler lathes, 
a vertical drill, and other apparatus. Adjoining 
this shop is the armourers’ department, with equip- 
ment for repairing rifles and small guns. In- 
cluded is a 5-in. gap bed and _ screw-cutting 
lathe, one small shaping - machine, with 6-in. 
stroke, and a 3$-in. lathe. A portable forge may 
also be used in this department. There is also 

. testing-machine for dealing with tubes of large 
diameter, capable of exerting a pressure of 2000 lb. 
per square inch. There is for this purpose a manual 
pump, on which forty men can be engaged. This 
pump may be connected by a spindle through the 
deck to a 9-in. Downton pump, which drains the 
ballast-tanks and bilges, or may draw from the sea. 

The distilling plant, in a compartment adjoining 
the engine-room, includes twelve distillers by 

Messrs. G. and J. Weir, Limited, of Cathcart, 
capable of making 300 tons of fresh water per day. 
\n ice-machine, on the ammonia principle, is pro- 
vided to make 200 Ib. of ice per day under tropical 
conditions. 

The main propelling engines were fitted by 
Messrs. Richardsons, Westgarth, and Co., West 
Hartlepool, but do not call for special description, 
as they consist of their standard type of twin- 





screw triple-expansion engine, and, with four 
single-ended boilers, are designed to drive the ship 
at 14 knots. 

The illustration, Fig. 15, on Plate XII., shows 
some of the extensive deck gear of the vessel. A 
notable feature is the massive character of these 
fittings. To the left of the illustration there are 
seen frames for the stowage of spars up te 75 ft. 
in length, to be utilised as shear-legs and for other 
purposes in connection with repair work. There 
are ten winches, by Messrs. Clarke, Chapman, and 
Co., Gateshead, similar to that shown. The funnel, 
which occupies a prominent place in the view, 
is that from the smithy, and on each side there are 
derrick-posts, which also act as air-shafts to the 
workshops below. Aft, as shown in the perspec- 
tive view of the ship, Fig. 6, on Plate X., there 
are on the deck heavy derricks and cranes. For 
the larger derricks two electric-hoist gears are 
utilised, and these are capable of lifting 36 tons, 
the block and tackle having been tested to 120 tons, 
to ensure sufficient strength for the heavy strains 
which may be involved in salvage and other work. 

As to the living quarters, it is scarcely necessary 
to write at any length. Thearrangements are well 
shown in Figs. 1 to 3, and conform generally 
to naval requirements. The captain’s quarters, it 
will be seen, are situated under the chart-house, and 
therefore close to his work, while the staff officers 
are accommodated on the shelter-deck, the ward- 
room being at the forward end of the deck-house. 
The oe ts are accommodated on the upper 
deck. ere is the usual sick-bay, dispensary, 
and other provision for sickness and accident. 








THE WIDENING OF WEMYSS BAY 
RAILWAY. 
(Continued from page 5.) 

Havine in our previous article given a general 
description of the works and described in detail 
the building of the sea-wall and the reclamation 
from the foreshore of the site for the new terminal 
station at Wemyss Bay, we now propose to direct 
attention to the steel-work forming the roof of this 
station. On the two-page plate, No. XIV., there 
is a panoramic view which shows the concourse, and, 
stretching away from the left side of the booking- 
oftice, oe of the passenger platforms withits verandah 
roof ; to the right is seen the end of a correspond- 
ing passenger platform, while to the extreme right 
are the waiting-rooms and entrance from the town. 
This view will form a key to the general arrange- 
ment of the roof, and will help the reader towards 
a complete understanding of the details of the steel 
work. This will be further assisted by the views 
on e 75, the first (Fig. 59) showing the prin- 
cipals for the concourse erected and those for the 
verandah roof of the east platform in course of erec- 
tion, while the second (Fig. 60) shows the roof 
completed. 

The concourse roof is semi-circular on plan, ter- 
minating with a gable opposite the end of each 
passenger platform, one of which is seen complete, 
and the other in part, on the illustration (Fig. 17). 
The concourse is 50 ft. wide, and in order that 
there should be no columns on it to ebstruct the 
progress of passengers on their way toand from the 
steamers and trains, &c., it is roofed over in one 
span. It was also thought advisable that there 
should be as much light about the concourse as pos- 
sible, and therefore the complete area is covered 
with glazing, supported by curved lattice steel 
principals and purlins. One end of each roof prin- 
cipal is fixed to a steel joist built into the front 
wall of the booking and parcels office, in the centre 
of the concourse (see Fig. 2, on Plate I., published 
with our issue of the 2nd inst.); the other end 
rests on steel joists built into the inner face of the 
main buildings around the concourse. At the top 
of the main passage to the pier the ends of two of 
the roof principals are carried on two cast-iron 
columns, as shown by Fig. 19, on Plate XIV., and 
Fig. 61, on page 75. 

The principals are of very light construction and 
are illustrated by Figs. 18, 22, and 23, on Plate 
XIV. They are placed at 13 ft. 4 in. centres, 
measuring along the ridge. The height of the 
soffit of the arch, formed by the bottom member of 
the roof principals, above the level of the grano- 
lithic surface of the concourse, is 23 ft., the rise of 
the arch is 11 ft., and the depth of each principal 
at the centre is 6 ft. The fan. “ral which consist of 
steel T-bars, connected together by means of small 


lattice bars, are formed to suit the curve of the con- 
course, and are laid concentric. with the curve of the 
inner wall of the main buildings. Joints in the 
roof glazing were formed over each of these purlins, 
the ends of the glazing bars being attached to pieces 
of timber laid on the top of the purlins (Figs. 22 
to 24). 

At the junction of the semi-circular roof over the 
concourse area and of each verandah roof over the 
arrival and departure train-platforms there is a gable, 
or wind-screen, of which drawings are reproduced on 


the two-page plate (Fig. 25), while perspective views 
are given in Fig. 17 and in Fig. 62, on 75. 
The column to the right of the elevation (Fig. 25) 


is built into the wall of the booking and parcels 
office, while that on the extreme left is built into 
the inner wall of the main buildings; the inter- 
mediate column is put in as one of the supports of 
the curved lattice-girder, which carries a portion of 
the screen, and also supports one end of the longi- 
tudinal girders forming the junction between the 
concourse roofing and the platform verandah roof- 
ing (Figs. 26 and 27). The special treatment sug- 
gested by these curved girders was consequent upon 
the view that it was desirable to have no columns 
in the vicinity of the concourse. The top of the 
girder supporting each gable of the concourse area 
roof was at a level of 4 ft. above the level of the 
longitudinal girder of the verandah roofing, and in 
order to make a connection between the two the 
longitudinal girders were formed to a vertical curve. 
This is also shown by the view (Fig. 62, on 
page 75). The space between the two columns 
on the left-hand side of Fig. 25 was filled in to 
form a screen, as shown in Fig. 17. Fig. 33 
shows the stays on the outside of the wind-screen, 
Fig. 28 the details of the columns supporting the 
concourse roof, Fig. 29 the connection of the tie- 
girders to the cast-iron columns at the top of the 
main passage to the pier, Figs. 30 and 31 details of 
the tie-girders between the steel columns support- 
ing the concourse roof, and Fig. 32 the details of 
the concourse-roof gutter. 

With the general view. of the concourse of the 
station, which is beautifully decorated with bay 
trees and flowers in their season, and with the 
simple details of the steel work before the reader, 
it is scarcely necessary to point to the beauty of 
effect, combined with economy in design, achieved 
in this part of the structure. 

We turn now to a description of the verandah roof 
over the passenger and luggage platforms. On the 
luggage platform there is a single row of cast-iron 
columns supporting the roof (Fig. 46, page 73), while 
on each passenger platform there is a double row of 
columns (Fig. 43, page 72). The columns are placed 
at about 35 ft. centres longitudinally, and the dis- 
tance between the centres of the double rows of 
columns on the passenger platforms is 13 ft. 6 in. 
On the passenger platforms the main principals 
(Fig. 43) are supported on each pair of columns, and 
the intermediate principals (Fig. 41) are carried by 
longitudinal girders between the columns (Fig. 42). 
The roof principals, which are built of steel, have 
an arched portion between the columns, and a 
cantilever portion on each side from the column to 
the edge of the platform. The arched portion of 
the main principals is semi-circular on the under- 
side, the ‘‘springer” being at the level of the 
column-cap. In the case of the intermediate prin- 
cipals there is a slight difference in level at the 
‘‘springer” of the arch, due to the fact that the 
bottom flange of the longitudinal girder, on which 
the principal rests, is formed to a vertical curve ; 
with this exception the curve on the underside of 
the intermediate principals is similar to that of 
the main principals, and the archway formed by the 
centre bay is uniform. With the platforms curved on 
plan, a splendid vista is thus obtained, as will be 
seen by referring to Fig. 62, but still better by 
Fig. 12, on Plate V., of our issue of the 2nd inst. 

he height of the soffit of the semi-circular arch- 
ing formed by the roofing in the centre bay of the 
passenger platform above the granolithic surface of 
the platform is- 16 ft., and the rise of the arch 
above the column-cap is 6 ft. 2in. The distance from 
the ow to the top of the longitudinal girder 
is 4 ft. 

Fig. 55 shows how the ridge-piece on the verandah 
| roofing receives additional support midway between 
the roof principals from a T-bar bent in the form 
of a bow, this bow being supported at each end by the 
principals. 

At the portion of roof between the columns 
and the edge of the platform, the cantilever 
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WEMYSS BAY RAILWAY WIDENING; DETAILS OF ROOF OF WEMYSS BAY STATION. 
MR. DONALD A. MATHESON, M. INST. C. E., ENGINEER-IN-CHIEF OF THE CALEDONIAN RAILWAY, GLASGOW, ENGINEER. 
(For Description, see Page 71.) 
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DETAIL OF LONGITUDINAL GIRDER (View taken along lune A.B.) 
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) DETAIL OF SPECIAL CONNECTION IN FIRST é 
MAIN PRINCIPAL AT SOUTH END OF PLATFORM PLAN OF COLUMK BASE 
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Fig. 2, on Plate I., with our issue of the 2nd inst., 
for the purpose of steadying the structure, and 
Fig. 57 is a detail of these girders. For the support 
of the valance boarding a light lattice girder is fixed 
to the ends of the cantilevers of the verandah roof 
principals, and the valance boarding is attached to 
this girder by means of timber runners and bolts. 

There is only a single row of columns on the 
luggage platform, and the roofing is practically the 
same as that of the passenger platforms, with the 
centre bay removed, Fig. 46 shows the main prin- 
cipal, and Fig. 34 the intermediate principal, the 
longitudinal girder being illustrated in Fig. 53. 
The cantilevers are attached to the rolled steel 
joists of the west screen wall, and at each main 
principal a tie-girder is fixed between the canti- 
levers of the luggage platform and that of the 
nearest passenger platform. North of the luggage 
platform, and also on the east side of the station, 
the tie-girders are fixed between the rolled joists 
of the screen wall and the ends of the cantilevers 
of the passenger platforms. 

The slates used on the platform verandah roof 
were’obtained frou Ballachulish Quarries, while 
those used on the main passage between the station 
and the pier are green slates from Wales. Mellowes’ 
patent glazing was adopted. The drainage of the roof- 
ing is effected by means of cast-iron gutters which 
rest on the top of the longitudinal girders, and by 
smaller gutters laid along the top of the valance 
boarding. The water from the gutters is conducted 
by 2-in. lead piping to the caps of the cast-iron 
columns, down the centre of the columns, which are 
hollow, and is afterwards led to a main drain consist- 
ing of 9-in. diameter fire-clay pipes along the front of 
each platform wall by means ot cast-iron pipes laid 
between the base of each column and the platform 
front. 

Figs. 47 to 52, on page 73, refer to the steel-work 
in connection with the west screen of the station, 
that adjoining the public road. As will be seen by 
referring to Fig. 47, the columns are stiffened by 
means of tie-girders near their top, and by cross- 
bracing bars. On these cross-bracing bars pieces of 
timber, 25 in. by 2} in. in section are bolted, and 
to these the lining of the screen is nailed. Figs. 47 
and 48 show the inside and outside elevations of part 
of the west screen, and Figs. 50, 51, and 52 are 
details of three of the connections formed by the 
cross-bracing bars, at B, C, and E respectively. 

Fig. 54 is a drawing of the girder at the south 
end of the luggage platform. This girder acts as a 
tie between the two columns, and also supports 
the south end of the longitudinal girder of the 
verandah roofing. 

The engraving, Fig. 59, on page 75, is a view 
showing the erection of the verandah roofing on the 
luggage and west passenger platforms, and also the 
rooting over a portion of the concourse. It will be 
observed that the old platform was still in use at 
this time, a train being in waiting at the platform 
to convey passengers to Glasgow and intermediate 
stations, so that the view affords an idea of the 
relative sizes and positions of the old and new 
stations. The old station platform and the west 
wall of the old station were not demolished until 
the new west passenger platform was opened for 
traffic, but the roofing and the east wall of the old 
station were taken down before the steel-work had 
been erected on the new west platform, in order to 
expedite the removal of the old station buildings, 
and to have the site of the new buildings cleared. 
As will be seen, the west wall of the new east 
passenger platform had been built. This permitted 
of the three lines of rails being laid between the 
two new passenger platforms. 

Fig. 60 is a view taken from the top of the clock- 
tower, showing the roofing of the new station. In 
the bottom left-hand corner there is the glazing 
over the main passage to the pier, while at the 
bottom right-hand cornar the red tiles of the roof 
over the main buildings are shown. Immediately 
adjoining is the semi-circular roof over the con- 
course, and beyond, the verandah roofing over the 
platforms. The view conveys an idea of the area 
of glass used in the roofing. Figs. 61 and 62, 
on the same pase, are interior views, which have 
already been described. 

(To be continued. ) 





Tuer [rattan Navy.—The Italian armour-plated cruiser 
Amalfi has made some satisfactory trial trips. She 
steamed for twelve consecutive hours at the rate of 
21 knots, her engines working up to 12,940 horse- 


power, . 
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An Egyptian Oasis: An Account of the Oasis of Kharga 
in the Libyan Desert, with Special Reference to tts H1s- 

tory, Physical Geography, and Water Supply. By H. J. 

LLEWELLYN BEADNELL, F.G.S., F.R.G.S., Assoc. Inst. 

M.M. With maps and illustrations. London: John 

Murray. [Price 10s. 6d. net. ] 

Mr. H. J. Liuewettyn BEADNELL is a trustworthy 
authority on all that concerns the geology and 
ethnology of the great Libyan Desert. He has 
written pleasantly and instructively on the Fayum 
in the north of this desolating waste where neither 
animal nor vegetable life can sustain existence, and 
has made evident some of the changes that time has 
worked by re-arrangement of the surface features 
of this depressing land. By his discovery of a large 
number of mammalian and reptilian remains he 
has shown, not only that this district in the past 
supported a large and interesting vertebrate fauna, 
but has thrown much new light on the evolu- 
tion of living forms, particularly of that strangely 
specialised group, the Proboscidea. Here, too, he 
studied the changes that have been made in the 
ancient Lake Moeris, which has been reduced to 
apparent insignificance by successive reclamations 
ot the alluvial soil. The examination of this old 
classic ground not only gave Mr. Beadnell experi- 
ence, but apparently whetted his appetite for further 
discoveries ; and having interpreted the tale that 
Nature had written in sedimentary deposits and had 
accumulated in paleontological remains, he has 
now penetrated into that forbidding district lying 
west of the Nile, and approximately in the parallel 
of Luxor, where a new set of problems await in- 
vestigation from his practised hand. 

Here the Libyan Desert is seen in its worst and 
most repulsive form. Infertile is a poor word to 
apply to a country where neither vegetation nor 
water-holes exist, and nomad tribes cannot find a 
shifting abode. Sand and sand-dunes stretch over 
a vast extent of country, and give to it the monoto- 
nous normal character usually connected with desert 
surroundings ; but, curiously, the district is not all 
barren, though rain may not fall twice on the same 
spot in two consecutive years. There are scattered 
over the waste surface of sand certain depressions 
of greater or less extent, where underground water 
exists, which can be utilised by wells and irrigation 
channels. In these favoured spots occur the so- 
called oases, which, within a limited area, are made 
to afford shelter and support to tribes who, from 
pre-historic times, have occupied these districts, 
and given allegiance to successive masters as the 
tide of conquest has surged to and fro over Egypt. 
One of these oases, near to the modern village of 
Kharga, and known to travellers as containing the 
ruins of the Temple of Hibis, has been the subject 
of Mr. Beadnell’s special investigation. 

At this point there seem to be focussed several 
So of profound interest. These are of three 

inds : geological, mechanical, and economic. Under 
the first some questions occur connected with the 
origin of the depression and of the extensive lakes 
which occupied the floor down to comparatively 
recent times ; the source of the water supply, em- 
bracing the origin of the artesian water of arid 
regions generally ; the formation and character of 
the sand, and the laws which influence its motion, 
particularly of the rate and mode of movement of 
the desert: sand-dunes. The mechanical problems 
include the construction of that vast system of sub- 
terranean aqueducts which the skill and ingenuity 
of the Romans turned to such admirable account ; 
the methods of boring practised in modern times, 
and the problem of land reclamation, in which a 
continual contest is maintained with the forces of 
Nature. Lastly, there are economical questions 
touching the manner in which irrigation can be 
sootibabty employed to raise certain crops which 
find a market in the Nile Valley. The mineral 
wealth seems to be of small value, though the 
remains of ancient mining works show that this 
industry was practised on a large scale. The 
mineral sought was probably alum, but this is 
doubtful ; the suggestion that gold and silver ever 
existed here the author treats as absurd. 

In all these matters, and many more of less im- 
portance, the author will be found a safe guide, 
having passed several years in surveying and ex- 
ploration work in the Egyptian deserts, and being 
for three years especially engaged in boring and 
land -reclamation operations in this particular 
oasis. This intimacy with a little-known district 
enables him to write both authoritatively and 





graphically about scenes whose features those 
unacquainted with the country find it difficult to 
construct. Under his guidance we can see low 
these hollowed-out depressions have been formed 
in spots where rocks of comparative softness have 
been exposed in the course of the general denuda- 
tion of the country. At these points the weather- 
ing of the unprotected rock has been accelerated, 
giving rise to the hollows which constitute such 
conspicuous features in the configuration of the 
country. The source of the water supply—the ferti- 
lising agent of these oases-——is not quite so clear, 
It is evidently stored in the deeply-buried saud 
stone underlying practically the whole of the 
Libyan Desert. ‘This sandstone is embedded in im- 
permeable shale that effectually prevents the escape 
of the water; but the source of this apparently 
inexhaustible supply, whether from rain, or river, 
or lake, is uncertain. The outcrop of the sandstone 
lies to the south, and it is not improbable that 
the water is drawn from the Nile. It is known 
that in some reaches more water disappears than 
can be fairly accounted for by irrigation or evapo- 
ration. Intiltration would explain this enigma, and 
solve two problems. But whatever the source, the 
important part played by the depressions in the 
surface is clearly manifest ; for it is only near the 
lowest points that the water is within accessible 
distance of the surface. The cost of sinking bores 
and pumping the water would be too expensive 
elsewhere than on the floor of the depression. ‘The 
region of the oasis is, therefore, strictly limited by 
these economical considerations. It is only the low- 
lying areas that are capable of cultivation. The 
Romans were well acquainted with this restriction, 
and their underground work was both well-executed 
and admirably designed to derive the best results 
from the peculiar geological formation. They aimed 
at tapping the supplies at the lowest possible 
levels, in order to obtain the greatest discharge. 
Much underground tunnelling was necessary to 
convey the water to its point of application ; and, 
moreover, since the water trickled slowly through 
small fissures into the main ayueduct, as the author 
convinced himself by following one of the tunnels 
to its extremity, a long ehannel was necessary to 
secure an adequate supply. Some of these are 
3 kilometres long, and the whole system of excava- 
tion may extend 20 miles in length. The labour 
involved is greater than this length of construction 
would imply, for access to the tunnel is secured by 
manholes or ventilating-shafts, on the average 
22 metres deep, at intervals of 20 metres. These 
manholes also served for the removal of the exca- 
vated material; and since in the confined space 
only one man could have worked on the face of the 
tunnel or shaft at a time, the labour must have 
been enormous and long continued. é 
The author throws much light on engineering 
problems of old, and the manner in which they 
were solved. It would have been interesting to 
have pursued the details, here as in many other 
problems, both natural and industrial, which are 
distinctly attractive because of the unique condi- 
tions under which they are presented. Among 
those which stand out more prominently are the 
irresistibility of drift-sand and the motion of the 
sand-dunes. These sand-dunes are generally 
crescent-shaped, and more or less distorted by con- 
nections and overlappings with others. But when 
isolated they are of a horseshoe form, and vary 
immensely in volume ; some may not be more 
than a metre high, while others are gigantic masses 
of sand, rising 60 ft. or 70 ft. in height and extend- 
ing from 700 ft. to 800 ft. between the horns of 
the crescent. The curious point about them is that 
they exhibit a translatory motion in a southerly 
direction—that is, the direction of the prevailing 
wind, without apparently gaining or losing in « tual 
bulk. The average rate of motion is about 17 metres 
per annum, small ones travelling perhaps 20 metres, 
and the huge isolated dunes creeping forwards more 
leisurely at about half that rate. The agriculturist 
who has protected his crops against wind-driven 
sand by artificial obstruction is always liable to be 
overwhelmed by travelling sand - dunes, whose 
motion, if slow, is nevertheless irresistible and esi 
Migration of the population and loss of reclaimec 


| lands are then inevitable. 





The Panama Canal and its Makers. By V AuGHAN CORN!=H, 
D.Sc., F.R.G.S., F.G.S. London: T. Fisher Unwin, 
Adelphi Terrace. [Price 5s. ] 

Tue Panama Canal has lately been so much beivre 

the world’ that the appearance of a readable 
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description of the great rege cape | is decidedly 
opportune. Dr. Cornish in this book does not go 
at any great length into technicalities, leaving them 
for others more intimately connected with the work; 
but gives the chief features of the design, unbur- 
dened by a host of bewildering detail—of service 
and interest only to men directly concerned with 
the training of rivers, or with canal work, dam- 
building, &c. 

There have recently appeared more than one con- 
troversial book on this subject. These, though of 
no little interest, pre-suppose in the reader a very 
fair knowledge of what is being done at Panama, 
as well as what has been done there in the past, 
and what also might be done in the future. Dr. 
Cornish guides his readers on other lines. He 
does not speculate about the canal, neither is he 
controversial, except very guardedly. His two visits 
to Panama—1907 and 1908—have enabled him to 
form his own estimate of the progress being made, 
and he is imbued with enthusiasm for the men now 
making it. His appreciation extends no less to the 
men who were engaged at the Isthmus before the 
enterprise was taken over by the United States, and 
their work. In fact, his remarks on this subject 
and on labour at the Isthmus are some of the most 
entertaining in the book. On the question of 
labour, he records that in the early stages of the 
United States régime the foremen employed were 
not in sympathy with the coloured labourers from 
the West Indies. These men who, wherever they 
may be found, are proud of their membership of 
the British Empire, probably did not at first take 
any too kindly to the American boss’s manners. 
However, Dr. Cornish informs us that things have 
changed for the better on both sides, and the 
greater harmony has resulted in increased progress. 

The report drawn up by the engineers who 
accompanied Mr. Taft recently to the Isthmus has 
rendered inaccurate one or two of the less im- 
portant statements, but the canal plans remain 
practically as described by Dr. Cornish in these 
pages. The volume is one which will convey a 
* very fair impression of the work and difficulties at 
the Isthmus, and of the methods by which, and the 
cost at which, these are being surmounted, without 
confusing the reader with the heated arguments or 
fulsome Avedon of which this enterprise has too 
frequently formed the subject. In conclusion, we 
venture to offer a suggestion with regard to the 
illustrations, thinking many of these of too small a 
scale. Fewer views reproduced to a large-enough 
scale to show greater detail would have proved 
much more satisfactory. 





The Internal-Combustion Engine. By H. EF. Wuprris, 
M.A., formerly Scholar of Gonville and Caius College, 
Cambridge, Wh. Sch., Assoc. M. Inst. C.E., Assoc. 
M.I.E.E. London: Archibald Constable and Co., 
Limited. [Price 6s. net.] 


In his preface to this volume the author states :} p 


‘Tt is remarkable that there should be no English 
text-book on the subject of the internal-combustion 
engine. A few short chapters dealing with it have 
often beén included jin text-books on the steam- 
engine, but the subject has now become so im- 
portant as to demand individual and _ exclusive 
attention. The present book is an endeavour to 
fill this gap.” Mr. Wimperis, we think, is here 
less than just to our technical literature, for, of 
course, there are books—and good books—devoted 
exclusively to the discussion of gas and oil-enginesand 
egg ary 5 As but one example, we may mention 

r. Bryan Donkin’s work on ‘Gas, Oil, and Air- 
Thus, although no author hitherto has 


” 


Engines.” 
called his work ‘‘The Internal-Combustion Engine, 
the treatment of that subject is by no means con- 
fined to ‘‘a few short chapters included in text- 
books on the steam-engine,” and the gap to be 
filled is, therefore, not so wide as might appear 
from the above quotation. This fact, however, 
does not seriously detract from the value of the 
resent volume, as Mr. Wimtperis has been able to 
incorporate the results of the most recent investi- 
gations and the most modern developments, and 
the reader has presented to him in compact form a 
serious discussion of :all the different ohditie of 
the subject. The most important and most original 

ing section, which is 


part of the volume is the earip | 
entitled ‘‘Theory,” as,although the thermodynamics 


of this subject has been treated in earlier volumes, 
there has been a considerable amount of valuable 
research done in recent years—notably on the 
variation of specific heats with temperature—and 
Mr. Wimperis has given a full account of the 


results of these investigations, and has developed 
the mathematics of the subject so as to take this 
new material into account. 

The second section of the volume deals with the 
gas-engine and gas-producer, while the third, and 
final, section is devoted to oil and petrol-engines. 
The treatment in both sections is lucid, and the 
author has succeeded in giving a large amount of 
instruction in quite moderate space. He has very 
wisely refrained from going into too great detail, 


engine—for example, the carburettor and ignition 
devices in the petrol-engine—receive adequate 
treatment. Users of the petrol-engine will find 
useful material and instruction in the closing 
chapter of the volume, which deals with petrol- 
engine efficiency and rating. We do not propose 
to discuss the volume in detail, as the theoretical 
portion does not lend itself to such treatment. in 
the scope of a short review, while for the practical 
portions it is unnecessary. We cordially recom- 
mend the book to students turning their attention 
to the subject with which it deals. 
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Rattway Construction 1N SoutH AmeErica.—The 
Diario Oficial, Rio de Janeiro, of May 20, publishes a 
decree epproving the plans and estimate of 10,612,479 
milreis (about 663,280/.), submitted by the Leopoldina 
Railway Company, Limited, for the construction of a line 
to join Alegre on the Caravellas Railway, in the State of 
Spirito Santo to Manhuassi, in the State of Minas 
Geraes. The Diario Oficial, Santiago, of April 3, con- 
tains a decree accepting the Pacancom submitted by Mr. 
Eduardo Germain for the construction of the railway 
from Curicé to Hualaiié, in Chili, at a cost of 2,500,000 
pesos (187,500/.), as prescribed by the Direccién General 
de Obras Piiblicas. The line must be completed within 
28 months. The Boletin Oficial, Buenos Aires, of May 21, 
ublishes a decree approving the plans submitted by the 
mpresa del Ferrocarril del Sud (Buenos Aires Great 
Southern Railway Company) in connection with, and 
perv rmission for, the construction of the first 

miles of the line from General Alvear to Carhué and 
— The Registro Oficial, Quito, of Fébruary 9, pub- 
lishes the text of a decision authorising the Ministry of 
Public Works and Industry to negotiate with the Guaya- 
quil—Quito Railway Company for an extension of the 
said railway from Quito to Ibarra, in the province of 
Imbabura, Ecuador, and for various extensions of the 
Southern Railway. The Registro, of February 17, con- 
tains a copy, of an agreement drawn up in the above con- 
nection. he Registro may seen by British firms 
interested on —— to the Commercial Intelligence 
Branch of the rd of Trade, 73, Basinghall-street, 





London, E.C., 





but the most important features of each type of | 


| RIFLE - SIGHTS. 


| THe Jubilee Meeting of the National Rifle Asso- 
| ciation, now being held at Bisley, has been marked 
| by an important change in the regulations, which 
for the first time permit the use on service rifles of 
sights owrtenl 4 on scientific principles. 
| In order to obtain accurate results from a rifle, it 
| is essential that the sight-base, or distance between 
| the fore-sight and back-sight, shall be as long as 
possible, and that the sights shall be so placed that 
they may easily be focussed together with the object 
aimed at. The shorter the sight-base the greater will 
be the deflection from the correct line of sight due 
to error in alignment of the fore-sight with the back- 
sight. This is shown bythe diagram, Fig. 1, opposite, 
where A and B are equal errors in the alignment of 
the sights. With a long sight-base C the deflection 
due to the error in aiming will be equal to E, while 
the same error on the short sight-base D gives the 
much greater deflection F. The sights adopted by 
the Government for use on Lee-Metford or Enfield 
rifles consist of a solid ‘‘ barley-corn” foresight and 
hinged back-sight having a plain or notched bar 
capable of being raised on the leaf for correction of 
elevation, but there is no lateral movement of the 
bar to correct the aim for deflection due to wind, 
&c. A back-sight of this nature must be focussed 
with the fore-sight and the object aimed at, and 
therefore it cannot be placed near the eye of the 
firer. In the Government rifles referred to the 
sight-base is only 23.30 in., and the distance from 
the back-sight to the eye, when the prone _posi- 
tion is adopted for firing, is about 13 in. But it is 
impossible for the human eye to focus two or more 
objects at different distances at the same time ; and, 
though marvellous results have been attained with 
the service rifle and sights by the comparatively 
few skilled marksmen who attend the meetings at 
Bisley, it must be remembered that the high 
degree of accuracy shown was the result of constant 
practice by trained specialists in obtaining a com- 
promise focus between the object aimed at and the 
sights of the rifle under varying atmospheric con- 
ditions, while fully 50 per cent. of the competitors 
at Bisley were compelled to use glasses or orthoptic 
spectacles in order to overcome the optical diffi- 
culties presented by the position and nature of the 
sights. 

An ideal back-sight consists of a small round 
—— in a black plate which is placed close to 
the eye of the firer. In this position the difliculty 
of focussing the back-sight disappears entirely, the 
aperture is simply looked through and acts as an 
orthoptic, bringing the fore-sight sharply into focus. 
An aperture having a diameter of 0.03 in. only, 
when placed close to the eye presents a large field 
of view, while if the fore-sight is seen within the 
aperture, the error in alignment of the sights cannot 
exceed 0.01 in. 

Back-sights of this nature have, of course, been 
in use for many years on sporting-rifles and on the 
match-rifles used for long-range target shooting, 
and they are being gradually introduced on military 
rifles in various countries. Until the year 1905 
the service ‘rifle with Government sights was 
exclusively used for military target shooting. Con- 
siderable accuracy in adjusting the back-sight to 
correct the aim on the target was obtained by 
the use of a detachable sight-elevator and wind- 
gauge (shown in Figs. 2 and 3, page 78) provided 
with a vernier scale divided into ;}9ths of an inch. 
The bar of the sight had no lateral movement, 
however, but corrections for wind allowance might 
be made by marking the sight with a white line 
to the right or left of the centre by means of 
the ventometer. Allowance for alteration in the 
strength or direction of the wind between the shots 
had to be made by aiming off the object. The 
gauge shown in our illustration is by Mr. J. H. 
Steward. 

The division of the scale into ;},ths of an inch 
gives, with a 23.30-in. sight-base, an approximate 
alteration in elevation or lateral allowance of 1 in. 
for every 100 yards between the firer and the object 
aimed at, so that when the distance has been ascer- 
tained the necessary calculation for the adjustment 
of the sights becomes extremely simple. 

It is usual to divide the scales on the sights of 
firearms so that one point on the vernier shall give 
one minute of angle, or approximately 1 in. on the 
target for every 100 yards of range. Actually a 
minute of angle is 1.047 in., which is explained by 
a reference to the diagram on the next page (Fig. 4). 





Taking the fore-sight of the rifle B as the centre 
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of a circle having a radius of 100 yards, the circum- 
ference of the circle will be 22,619.5 in. (200 x 3.1416 
x 36 = 22,619.5). This divided by 21,600, the 
number of minutes in a circle, gives 1.047, or the 
length in inches of the are A C subtended at 
100 yards by one minute of angle A B C. 

In order to find the length of the sight-base in 
which the movement of the back-sight by ;}{, in. 
would give the above result the process must be 
reversed. Thus ;}, = 0.006667 in. x 21,600 = 


pect = 45.838, or the diameter of a circle of 
3. ) 

which the sight-base is the radius. The sight-base 
45.838 _ 99.92 in. 

As already stated, the actual sight-base of the 
L.-M. service rifle is 23.30 in., so that the adjust- 
ment of the sights by ;}, in. is equivalent to 0.98 
of a minute of angle, or 1.030 in. for every 100 yards 
separating the rifle from the object aimed at. 

Obviously the method of accurately adjusting the 
sights by means of a detachable gauge would be 
impracticable for a wear | pee, and the first 
step towards remedying the defects in the sighting 
of the rifle was taken in 1906, when the War Office 
and the National Rifle Association sanctioned the 
use of a sliding-bar with an engraved scale for 
lateral adjustments in place of the usual plain bar 
on the leaf of the back-sight. 

This concession was quickly followed by other 
alterations in the regulations of the National Rifle 
Association, until a back-sight was allowed having 
attached vertical and lateral movements for adjust- 
ment, the only restriction being that the leaf must be 
attached to the bed of the back-sight by the hinge-pin 
of the military pattern sight (which might be re- 


would be therefore 






Fig.t. 
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mate adjustments of elevation ; the screw is then | the back of the frame. The sight-arm is held in a 
tightened, and fine adjustment for elevation made | vertical or horizontal position by a catch-spring, and 
by the screw on the top of the sight. Lateral ad- lateral adjustmente of the aperture are made by 
justments of the bar are made by means of a screw | means of differential screws working one within the 
fitted with milled heads on each side of the leaf. | other ; the outer screw works into the sight-frame, 
No less than forty-five patterns of sights, with | while the inner screw, carrying the aperture head, 
either vertical or lateral adjustments, or with both, | passes through the outer screw and frame and 
have been submitted to the Council of the National | through a block fitted to the slide of the vernier 
Rifle Association, and passed for use with service | scale, which is moved by this means. The aperture 
rifles, and much ingenuity has been displayed by | head is prevented from turning by a flat on the end 
the designers. of the screw and a small set-screw, which is shown on 
The use of a scale divided into ;}5ths of an inch the outer end of the sliding scale. Advantage has 
on a sight placed on the Tippins extension bed, | been taken of this arrangement to make the sight 
with sight-base of 26.30 in., gives 0.87 of a minute | adjustable to zero for any rifle. If it is found that 
of angle, or 0.912 in. on the object aimed at for | there is any lateral ‘‘ throw” on the rifle, the small 
every point on the scale for each 100 yards distance. | set-screw is slacked back after setting the scale to 
The regulations for the present year allow the use | zero. The sight is then correctly adjusted laterally 
of any form of back-sight, which may be placed on | by turning the aperture head one or more complete 
any part of the rifle, provided that it is attached by | turns until it is found that the sights are in line 
the withdrawal and re-insertion of any pin or screw | with the axis of the barrel. 
already on the rifle as issued by the Government. The Fenby-Hale aperture back-sight consists of 
On the succeeding pages we illustrate several of | an upright pillar carried by the screw of the extreme- 
these, which, it will be noted, are all placed so as to | range sight, which is removed from the rifle. The 
be as close as ible to the eye of the firer when in sight-arm is held in a vertical or horizontal position 
the prone position. The sight-base of these sights hen the pillar by means of a flat = ; the arm is 
is about 35.25 in., and the scales are divided into | slotted to receive the aperture block, the adjust- 
rdoths of an inch, giving 0.97 of a minute of angle, | ment of which is effected by means of a milled head 
or 1.021 in. on the object aimed at for one point of |and screw. The upright pillar is provided with a 
the scale for every 100 yards range. | rack, seen below the sliding-block in Fig. 9, page 79. 
This is the longest sight-base which can be | A spring-catch engages this rack, and coarse adjust- 
obtained with the long L.-M. service rifle when|ments for elevation are made by releasing the 
used in the prone position, although ‘‘ match | catch by pressing the thumb-piece on the left side. 
sights” are frequently fitted with the back-sight | Corrections in elevation are made by turning the 
attached to the butt of the weapon. This necessi- | milled collar which is seen just below the sight- 
tates the adoption of the back position, which is | arm. The sight is fitted with vernier scales divided 
obviously unsuitable for military purposes. Fig. 6 | in y4oths of an inch for elevation and lateral adjust- 
shows a back-sight manufactured by the London ments, and is also fitted with a pointer and scale 
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placed by the adjustable sight), and that the sights 
must be strong, and, in the opinion of the National 
Rifle Association Council, serviceable for military 
purposes. These improvements were, however, 
merely mechanical, and in no way removed the 
defects in the weapon due to the shortness of the 
sight-base. 

In 1908, however, a further advance was made 
by the issue of the following regulation :—‘‘The 
back-sight may be removed, and there may be 
substituted for it any back-sight, which may 
include a vernier, a ventometer, or an aperture 
sight, or all or any of these; the sight must, how- 
ever, be attached to the rifle solely by the with- 
drawal and re-insertion of the hinge-pin of the sights 
of Government pattern.” 

The part of the regulation quoted above which 
is likely to have the most far-reaching consequences 
is that which allows the use of an aperture in place 
of the plain or notched bar. If, however, the 
aperture is placed in the same position with 
regard to the eye as the leaf of the Government 
back-sight, it is of little use, as the field of view is 
restricted, and at such a distance (13 in.) from the 
eye an open sight is to be preferred. 

A very ingenious arrangement was devised by 
Mr. L. R. Tippins, of Manningtree, who constructed 
a secondary sight-bed fixed to the existing bed by 
means of the hinge-pin of the sight-leaf, and there- 
fore complying with the regulations. By this 
means the back-sight is brought 3 in. nearer to the 
eye, and the sight-base increased to 26.30 in. The 
arrangement is shown in Fig.5, overleaf. The leaf of 
the back-sight in the same illustration was designed 
by Mr. Peddie. The sight can be used as a plain 
bar or notched Y, or with an aperture. It will be 
sccn that the leaf of the sight is very similar to that of 
tie Government pattern. Itis, however, fitted with 
ai outer frame carrying the block, with a notched Y 
ir use at short ranges, with the leaf down. © A fine 
a: justment for elevation when the leaf is raised is 
© ‘ained by the screw with a milled head on the top 
of the sight ; this actuates the movement between 
tic outer frame and the leaf.” The bar is carried 
on a second frame, which’ is clamped to the fine 
«justment frame by means of a screw, shown on 
the right of the sight. On releasing this screw the 
frame carrying the bar is easily moved for approxi- 
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Small-Arms Company, Limited. It is attached to 
the rifle by means of the screw holding in position 
the service extreme-range sight; this is removed 
for the p . The base of the sight consists of a 
bracket pivoted on the screw referred to, and 
capable of being turned forward when the sight 
is folded out in use. The bracket carries a 
pillar, finished bright, on the left side of which a 
scale for coarse adjustment of the sight for eleva- 
tion is engraved. Having been adjusted to the 
required range, this pillar is firmly clamped to the 
base bracket by a screw with a milled head, shown in 
the illustration on the left of the bracket. Fine 
adjustments for correction of elevation are made by 
the milled collar on the top of the pillar actuatin 

the screw carrying the bearing for the horizonta 
sight-arm. The fine adjustment for elevation is read 
on a second vernier scale on the side of the pillar 
nearest the firer. The sight-arm may be turned 
horizontally for firing, as shown in the illustration, 
or turned parallel with the main pillar when folded. 
It is held firmly in either position by a strong 
spring. The sight-arm is furnished with an en- 
graved scale for lateral adjustments, which are 
made by the milled collar and screw on the right of 
the pillar. 

An aperture back-sight, by the Birmingham 
Small-Arms Company, Limited, is illustrated in 
Figs. 7 and 8. Fig. 7 shows the sight folded, 
and Fig. 8 shows it adjusted for use. The sight 
consists of a frame of J pattern, pivoted at one 
corner to the screw carrying the service extreme- 
range sight. The front arm of this frame is en- 
graved for vertical adjustments of the sight and 
is fitted with an aperture which, when the sight 
is in use, occupies the exact position of the aper- 
ture of the Government extreme-range sight. As 
the ordinary service back-sight is also retained on 
the rifle, it will be seen that this sight is merely an 
addition, and does not necessitate the removal of 
any part of the rifle as issued from the factory. 
The movable parts of this sight slide on the rect- 
angular bar forming the back part of the [J frame. 
When the sight has been roughly adjusted for 
elevation it is clam by means of the milled 
screw on the left, and fine adjustment is then made 
by the milled head on the top of the frame, which 
actuates a fine-threaded screw working in a slot at 
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marked for every 100 yards. Fig. 10, also on 
page 79, shows this sight folded. 

ig. 11 illustrates a sight designed by Messrs. 
Fraser and Co., Edinburgh and London. The 
base of the sight consists of a steel block recessed 
to receive the end of the cocking-piece of the rifle, 
to which it is attached by means of two set-screws., 
A second block carrying the sight-pillar is attached 
to the base-block by a dovetail, and lateral adjust- 
ments are made by means of a screw with’ milled 
head on the right of the sight. The scales for 
lateral adjustment are divided by divisions ;§q in. 
in width, but the milled head is marked as a micro- 
meter for finer adjustments. The vertical pillar 
carrying the aperture-sight is again dovetailed into 
the block with lateral movement. The sight is 
raised by means of a milled collar working on the 
pillar, and is held firmly in position by a small 
clamping-lever. When the rifle is cocked, this 
sight is brought back quite close to the eye of the 
firer, and at first sight it would appear that injury 
from the recoil of the rifle would result. It must 
be remembered, however, that when the trigger is 
pressed, the cocking-piece must move forward } in. 
(of course, carrying the sight with it) before the 
explosion of the cartridge can take place. 

essrs. Westley,’ Richards, and Co. have con- 
structed a sight (Fig. 12) which is attached to the 
screw of the extreme-range sights. The vertical 
pillar is of square section, and is slotted to receive 
the screw for fine adjustment for elevation.. The 
screw is turned by the milled head shown on the top 
of the pillar. A light frame is carried on the pillar, 
and to this is attached the sight-arm engraved with 
a vernier scale, and carrying the sight-b. ock, which 
is moved laterally by a screw passing through the 
arm. The arm is held in ition by a spring, 
shown on the left of the pillar This spring also 
carries a small block, which engages the screw 
within the vertical pillar.» On turning the sight- 
arm at an angle of 45 deg. with the pillar, the 
spring is pushed back, carrying with it the block 
referred to, so that it disengages the screw, and the 
sight may then be raised’ or lowered for rough 

justments for elevation. 

r. W. Mansfield has designed a very rigid sight 
(Fig. 13), which differs from some of those we have 
described in that, although it is attached to the 
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NEW RIFLE-SIGHTS AT THE BISLEY MEETING. 
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Fig. 12. Messrs Westiey, Ricnarps, anp Co.’s Fic. 11. Messrs. Fraser anp Co.’s APERTURE Back-SicutT. 
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rifle by the screw of the service extreme-range 
sight, it is not hinged on that screw, but is pro- 
vided with a strong base bracket shaped to fit close 
to the action frame of the rifle, to which it is firmly 
fixed by a screw taking the place of the pivot screw 
of the service sight. The sight itself is pivoted on 
to a bracket on the front of the base-block, and is 
held in either a vertical or horizontal position by a 
strong spring. The upright pillar is of square sec- 
tion, fitted with a rack for coarse adjustment of 
the sight-arm, and a milled-headed screw for fine 
adjustment. The sight-arm is of rigid construction, 
and is held in position on the vertical yew by 
means of a clutch, which engages the rack already 
referred to. The illustration is taken from the 
specimen sight submitted to the National Rifle 
Association Council, before the vernier scales had 
been engraved upon it. 

Figs. 14, 15, and 16 show aperture sights fitted 
to a sight-leaf of ordinary pattern, but arranged 
with a special base for attachment to the breech 
action of the new service rifle (Territorial pattern). 
They are designed by Mr. L. R. Tippins, of Man- 
ningtree, and manufactured by the Birmingham 
Small-Arms Compan , Limited. In order to allow 
the bolt to be withdrawn from the rifle for clean- 
ing, &c., it has been necessary to arrange the 
base of the sight so that it may be temporarily 
turned aside or raised to allow the head of the 
bolt to pass. In the sights shown in Figs. 14 
and 16 the base can be swung upwards on a hinge, 
as shown in Fig. 16. The front of the base is 
slightly wedged, and passes under the bridge of the 
bolt-race when in position, while the bed rests on 
the upper side of the race. The clamping-screw 
shown on the left of Fig. 16 engages a notch on the 
upper side of the ‘hhinge-plate when the sight is in 
position, and it is thus securely clamped, as shown 
in Fig. 14. 

Fig. 15 shows another pattern in which the base 
of the sight is hinged so that it may be turned out 
of the way when the bolt is withdrawn. It is held 
in position for firing by a spring. 

n comparing the merits of the sights we have 
illustrated and described it must be remembered 
that the designers have all been handicapped by 
the regulation which stipulates that the sight must 
be attached without altering the Government rifle 
in any way. Atany rate, the adoption of the aper- 
ture sights for military rifles is an immense im- 
provement, which must have far-reaching conse- 
quences, and it is to be hoped that the National 
ithe Association will continue to encourage their 
use until a rifle is introduced which is constructed 
for use with sights designed on scientific principles, 
and with some regard to the extreme range at which 
modern rifles may be effectively used. 








Lonpon To Cowgs Motor-Boat Racr.—Six or eight 
motor-yachts will race in the British Motor-Boat Club 
race from London to Cowes on July 31. Seeing that the 
Thames Yacht Club have closed their club-house at 
Gravesend, the race will be started this year from Erith, 
and the Erith Yacht Club have courteously placed their 
club-house at the disposal of the British Motor-Boat 
Club. Entries for this race close on July 26. 





Courses IN AERONAUTICAL ENGINEERING. — The 
Governors of the Northampton Polytechnic Institute, 
Clerkenwell, E.C., have, at the su tion of Dr. Mulli- 
neux Walmsley, Principal of the Institute, decided to 
set on foot at their Institution a pioneer course of aero- 
nautical engineering. This course, which it is proposed 
to extend over several years, if necessary, will deal with 
the subject of aeronautics, not only from a theoretical, 
but also from a practical point of view. The first-year 
course, which will begin with the new session towards 
the end of September next, will comprise (a) workshop 
calculations, ) aeronautical lectures, (c) aeronautical 
drawings, and (d) aeronautical laboratory. The work- 
shop calculations will deal with such mathematics as are 
indispensable for a thorough understanding of the aero- 
nautical lectures, in which will be set forth the principles 
of, and many calculations concerning, the airship and the 
flying-machine. In the laboratory, which will be fitted 
with the necessary apparatus, and which will have motive 
power from a 75-kilowatt electric-motor, experiments 
will be made to determine the laws of air-resistance 
and to test certain elementary formulz, such as those of 
Duchemin and 1, upon which the science of aero- 
nautics is based. Numerons experiments will also be 
made to determine the thrust under different conditi 
and the efficiency of aerial screw propellers of various 
diameters, pitch, cross-sections, number of blades, &c. 
This first course of aeronautical engineering, which will, 
of & necessity, be more or less of a tentative nature, will 
be an evening one, and it is expected that a large number 
of students will join it. At least six hours a week during 
thé whole session will have to be devoted by the student 
in going through this first course of aéronautidal engi- 
neering. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 9. 

Tue tone of the iron and steel trade has improved 
still more, notwithstanding we have entered upon the 
first month of the dull season. Basic pig and Bessemer 
is in very active demand, and in large lots, by. Eastern 
and Western consumers, especially in the Pittsburg 
district, where large transactions are taking place 
almost daily. The Jones and Laughlin Company has 
just purchased from the Bessemer Pig-Iron Association 
25,000 tons of Bessemer pig for delivery this quarter 
at 16.15 dols. at Pittsburg. The non-unionising of the 
units of the United States Steel Corporation seems to 
be an accomplished fact. 

The independent sheet and tin-plate manufacturers 
have made another agreement for the coming year 
with their employés, and this is in operation. Tin-plate 
production has been dec from 202 mills to 71 
mills, which were operated by union labour, because 
of non-agreement on wages. The manufacturers expect 
to find labour enough to operate the major portion of 
the mills. This is onl 0 critical period in mill 
management ; but the labour troubles this year are 
not of a serious nature. The Amalgamated Associa- 
tion, after forty or fifty years of more or less control 
over the mills, has at last lost its grip, and non- 
unionism, so far as control is concerned, will gradually 
grow. The fight has been long, and reached its 
climax in the Homestead strike. The increasing 
demand for mill labour during the past ten or fifteen 

ears would seem to have furnished an opportunity 
for the workmen to strengthen their organisation 
and increase control, but the contrary seems to be the 
case. Another interesting moral feature is developing 
in certain sections, and especially in the mills under 
the control of the United States Steel Corporation— 
viz., the rule that employés shall not use malt or 
spirituous liquors while at work. This restriction is 
being extended to include hours of per penn none Ly 
that is to say, men who drink liquor of any kind while 
off duty are liable to discharge, and will at least be 
deprived of promotions when promotions come. A 
temperance wave has extended all over the country, 
and many States prohibit the sale of liquor, and some 
prohibit its manufacture or sale. The spirit of tem- 
perance is invading the industries. Already the rail- 
way systems have drawn sharp lines against not only 
intemperance, but ‘‘drinking” of any sort at any 
time. The steel mills will gradually enforce the tem- 
perance rule; in fact, in some localities where ‘‘ local 
option” prevails mill employés cannot obtain ‘‘drink.” 








GEOLOGISTS’ ASsOcIATION.—This association announces 
the following excursions of members :—To-day, Friday, 
to the Ordnance Survey Office, Southampton ; on the 
24th inst., to Northwood and Croxley Green; on Sep- 
tember 2, to Leicester; on September 11, to the new 
railway near Brill; and on September 18, to Taplow 
and Burnham Beeches. 





THe Mipianp Institute or MuntneG, CIviL, AND 
MECHANICAL ENGINEERS.—The annual meeting of this 
Institute will be held at the Institute Rooms, St. James’s 
Chambers, Church-street, Sheffield, at 3.30 p.m., on 
Thursday, July 22, 1909, when a paper on ‘‘Some Notes 


on the Working and Testing of Lock-Coil Winding- 
Ropes,” by Mr, James Elce, will be read. The following 
papers will be open for discussion :—‘‘ Coal-Dust to Date 


and its Treatment with Calcium Chloride,” by Mr. Henry 
Hall, I.8.0., H.M.1I.M. (Trans. Inst. M.E., vol. xxxvi., 
Part 4, page 500), and ‘“‘ Damage to Surface Buildings 
Caused by Underground Working,” by Mr. W. Hay 
(Trans. Inst. M.E., vol. xxxvi., Part 3, page 427). 





OrFiciAL GUIDE TO THE LONDON AND NorTH-WESTERN 
Raitway.—This company, which owns thousands of 
miles of lines, and affords travelling facilities to millions, 
has issued at intervals during the last twenty-five years an 
official guide, each copy of which has been more complete 
and interesting than the former edition. The one for 
1909 now before us shows considerable enlargement over 
its predecessors, and chapters on the express service to 
various districts, with maps of the routes, illustrated 
descriptions of towns and picturesque spots, directory of 
officers, data on s traffic, lists of holiday-ticket com- 
binations, &c., fill up some five hundred pages, and give 
an idea of the ramifications of one of the foremost railways 
of Europe. The guide is published at 1s. 6d. net by 
Messrs. Cassell and Co., Limited. 


Screntiric ExuH1BiT1on.—Another scientific exhibition, 
on similar lines to that which proved so successful in 
1907, is to be held at the Royal Horticultural Hall, West- 
minster, in October next. The exhibits will include 
engineering models, electrical and scientific apparatus, 
lathes and light workshop appliances, model aeroplanes, 
and technical education equipment. A number of firms 
have already taken space, and a very interesting display 
is assured. An attractive feature will be the exhibits in 
the competitions for model and scientific apparatus- 
making, several events for both amateur and pulalens 
workers having been arra , for which valuable prizes 


are being offered. Full particulars may be obtained 
from the organisers, Messrs. Percival Marshall and Co., 
26-29, Poppins-court, Fleet-street, E.C. 








| AIDS TO PREVENT DEFECTS IN 
IRON CASTINGS. 
} To THe EpiTor oF ENGINEERING. 
| $S1z,—There are still many foundries where large quan- 
| tities of castings are daily produced, and all reckoned as 
| of one value per hundredweight. It should, however, be 
pointed out to the young moulders that those castings 
uiring subsequently machine operations are far more 
valuable than those merely needing a coat or two of paint, 
and drilling. I therefore wish to point out that greater 
attention should be paid to the former, because of the tests 
imposed by planing, turning, boring, and milling. These 
points must be considered when making machine-tool and 
engine castings, and facing-sand, cores, runners, risers, &c., 
must be given every attention, so as to prevent, as much as 
possible, waste of time and materials in the machine-shops, 
as well as in the foundry, or great increase in costs will 
ensue. It is imperative in these competitive days that 
there should be a minimum of waste, in order to keep down 
unnecessary costs. Young moulders that go in for real 
study are rather scarce in many districts, considering the 
mc: Ce employed. This should be remedied as soon as 
ible, and lads given far more encouragement to take a 
ane interest in their work, and assistance given them 
to turn out still better work, a credit to themselves and 
their employers. With this object, I will endeavour to 
give a few hints from prattical experience. 

It must be remembered that draughtsmen are advancing 
rapidly with new designs that call for corresponding pro- 
gress in the foundry. Green-sand moulds give a large 
percentage of defective castings, because the risks are 
more numerous than where parts of moulds have been 
dried, or large dried cores form the main parts of mould. 
Many foundries to-day make high-class castings daily with 
a very low percen showing defects and small waste of 
materials ; this is chiefly owing to the superior training of 
the men, and the up-to-date plant provided. Many 
moulders are discharged from some shups because they 
appear to produce more defective castings than sound ones, 

et the faults are often with the quality of the iron, or the 
aulty mixing of it. A moulder may have taken every 
known precaution as regards making the mould, placing 
the runners and risers, and fixing the cores, yet the brand 
of iron may be the real source of failure. Even in the 
best regulated shops there will be some defective castings 
produced, but care and study will reduce the cause to 
accident or faulty design. 

I will now point out a few of the leading causes that 
compel the machine-shops to reject castings; if these 
causes are studied and notes made, improved output will 
soon result. The most important cause is blowholes ; of 
these there are two distinct kinds, and both are found on 
back or top side of machined castings. One is caused by 
damp, close facing-sand preventing the air or gases from 
escaping freely; open, clean sand, and free use of vent 
wire, is required here. Sleeking the top parts with the 
trowel will also produce them. The other kind of blow- 
hole is caused by the iron being overcharged with sulphur; 
these are easily known by their silvery interior. Care- 
lessness in filling up moulding-boxes with black sand, 
not sufficiently » a. or too much water-logged, causes 
much trouble, and produces defects in back parts of 
castings to be machined. A rough surface on those parts 
to be machined does not matter. What is required is a 
sound surface, free from defects after machining has 
been done, as for gear blanks, pulleys, cones, capstan- 
slides, saddles, A or gear-boxes. Heavy sleeking 
with the trowels should never te performed on surfaces 
to be machined. If a little more clearance on the 
back parts of man tterns were allowed by pattern- 
makers, it would Le to save many castings in the 
machine-shops. Moulders could often claim more credit for 
work but for allowances being cut too fine. The top parts 
should be vented freely, and facing-sand with as little mois- 
ture as possible be used on parts to be machined, also the 
sand used should be open, sothat the gases can freely escape. 
The facing sand should receive great attention, as it ~~ 4 
determines the quality and appearance of the castings. But 
the important question moulders should ask themselves 
is: Will this casting, that looks so clean and good in the 
dressing-shed, stand the several tests of the machine- 
shops? Using weak sand, and pouring the mould with 
very hot metal, will cause nasty seams, so that the quantity 
and quality of coal-dust is a very important consideration, 
in order to prevent defects. ! 

Core-making and fixing has now become a great art in 
the machine-tool and general foundry. So many castings 
are now made with dried core parts, as, for instance, parts 
of modern lathes, feed and gear boxes, aprons, &c. Cores 
not properly dried, vented, or fixed, account for many 
defects. They are sometimes made up too ful] in prints 
and cause crushes, or the runners may not be placed su 
that the iron has the easiest ible flow through the 
mould. Keep the vent-wires fully employed, to get away 
the gases. The latter are without doubt the moulder's 
greatest enemies, and he best defeats them by giving them 
every facility to escape from moulds. 

It is well known that inferior moulding-boxes cause 
many defective castings. Many firms make this question 
a vital one, others act on the stand-still or make-shift 
principle. To prevent twist and strain, good maniding 
plant is of first importance. Planed edges, with stee 
slotted pins, well repay first cost, and will save many 
valuable castings, and increase the output at reduced 
cost. 

Scabs or seams are two very troublesome kinds of 
defects found on heavy and light castings. Seams are 
generally caused by covering the mould too slowly with 
iron, and stab is generally caused by weak sand, or by air 
being allowed to enter the mould with the iron when pour- 
ing. Keep runners full of iron when pouring, and place 
runners as far as possible away from the weakest parts of 
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the mould, or the great rush of iron will often remove 
pieces of sand. Many castings would be better if run off, 
rather than on, for this reason. The proper placing of 
runners is a study in itself, and only keen observation can 
give the best results. 

Skimming the iron in a careless way produces much 
spoilt work. Machine-shop costs are often increased, and 
work delayed by this t foundry fault. Large runners 
and large risers and ot metal is the best combination 
for machined castings with iron a little on the hard side. 
The water-brush is too freely used in many cases, and 
produces defects, besides chilling the iron and running up 
costs with steel cutting-tools: One should be very careful 
with the water-brush, but freely use the vent-wires, and 
avoid — ground facing-sand on the top parts 
of patterns that require machine operation. In mending 
up a green-sand mould, a little should be allowed on the 
joints for the iron-dressers to remove ; it is far better than 
making up the mould too full, and causing a crush ; much 
defective work is due to this. Special attention should be 
paid to the fastening, or weighting the moulds before 
pouring. Risers act as safety-valves, and should be put 
where they will assist the castings to be cleaner and more 
sound. Great care should be used in ramming up wood 
patterns, because bosses and other parts can be ramm 
out of true positions. Brands of soft iron give much 
trouble, as the shrinkage is so great, and castings requir- 
ing solid parts that have to be bored, drilled, or turned, 
often show the shrinkages in the machine-shops. The best 
results are obtained with iron on the harder side. Run- 
ning soft iron at a great heat is sure to lead to defects as 
regards shrinkages. Moulds of light castings, with prac- 
tically no machining, cannot be covered too quickly, so as 
to avoid seams. Many defective castings are produced 
owing to faulty iron-mixing or to inferior scrap, or to the 
design of the pattern. In this competitive age it is the duty 
of every saulie and pattern-maker to give their combined 
skill and study to the main object of reducing to the lowest 
possible point the defective scrap-heap. The successful 
mixing of Gen for machine-tool and engine castings in- 
volves a great amount of study and practical knowledge, 
and years of experience ; it is a point of great importance, 
because of its influence on the density of metal, its 
fluidity, and the amount of gases, more or less sulphuric, 
contained in it, and also its hardness or otherwise for 
certain classes of work. Many firms offer prizes for sug- 
gestions, and they are well repaid later; the outlook 
generally improves, because the men become really in- 
terested in avoiding defects and discovering the cause 
that led to some valuable casting being spoilt. The 
apprentice, too, gains much experience in this way. 

Yours truly, 
F. Hat 








HIGH-TENSION IGNITION. 
To THE EprTor OF ENGINEERING. 

Sir,—In your issue of July 2, under the heading of ‘‘ Oil 
and Gas-Engines,” the following statement appears :— 
‘*With suction-gas plants low-tension magneto ignition is 
used practically exclusively, since an entire absence of tar 
is essential to the success of the high-tension system.” The 
italics are mine, and I beg to take exception to the state- 
ment. As to whether the presence of tar carried over 
with the gas prevents the successful operation of high- 
tension ignition, this will depend principally upon the 
design of the sparking-plug. With a properly designed 
sparking-plug fouling of the plug at the terminals does 
not take place, although the spark-gap may be reduced to 
no more than 4 millimetre at one point. 

The plug terminals should be made in the form of rings, 
set slightly eccentric to each other; the action of the gases 
under compression will then sweep through the sparking- 
plug terminals and free the spark-gap from any deposit 
taking place at that point. That such is the case is 
proved from every-day working practice, and I call to 
mind one case where high-tension ignition is fitted to a 
suction gas-engine, in connection with which it was decided 
to use bituminous fuel instead of anthracite as an experi- 
ment ; under these changed conditions the quantity of tar 
carried over with the gas was so great that it became neces- 
sary toshut down the engine within one week, owing to the 
valves and port passages becoming choked with tar. The 
high-tension sparking-plugs, on the other hand, had not 
caused any trouble. 

In the case of single-cylinder engines the low-tension 
system of ignition is in every way suitable, but with multi- 
cylinder engines the disadvantages in connection with 
wear and tear of the mechanical make-and-break tappet 
motions make it quite unsuitable, especially with large 
vertical gas-engines having a high speed of rotation ; and 
it is yg cd with reference to this latter type of engine 
that the high-tension system of ignition has so many 
points of advantage when compared with the low-tension 
system. 

Yours faithfully, 

Manchester, July 5, 1909. Jas. G. WALTHEW. 








“EXPERIENCE WITH STEAM-TURBINES.” 
To THE EpiTor OF ENGINEERING. 

Sir, —With reference to your leader in the current issue 
of ENGINEERING on “ Experience with Steam-Turbines,” 
in which you refer to the difficulty in obtaining the tem- 
perature of rapidly-moving steam, may I remark that the 
Same trouble is experien with surface-condensers in 
obtaining an accurate register of the temperature of the 
Steam, especially in those parts of the condenser in which 
the velocity of the steam is highest. 

lt appears, however, to be possible to obtain tempera- 
ture readings in any part of a surface-condenser which are 
not rnors—and may possibly be very much less—than 2 deg. 
Fuhr. in error: bat with supérlieated steam in a steam- 





turbine one would expect the error to be greater, owing 
to the greater drop in temperature, which is equivalent to 
a given drop in available energy. 
I remain, yours faithfully, 
R, M. Netuson. 
Atlantic Chambers, 45, Hope-street, Glasgow, 
July 6, 190%, 








EXPERIMENTS ON PROPELLERS. 
To THE Eprror oF ENGINEERING. 

Sir,—Many of the readers of your account of the 
Westinghouse Tank for Propeller Experiments will have 
looked forward to the promised sequel of results.. But 
their expectations will be short-lived when they realise 
that the method in question is hopelessly unsound. 

For successful experiments of this type we require 
control over four variables : the character of the screw, its 
angular velocity, the undisturbed velocity of the main 
fluid, and the modified speeds of the fluid due to the 
passage of the propelled vessel. It is ible to obtain 
results of value, if properly interpreted, when the fourth 
variable is eliminated ; these are the “‘ phantom ship” 
conditions of Mr. Froude’s work. 

ut in Mr. Westinghouse’s arrangement the last 
“variable” is indeterminate and fixed, very unlike any 
value likely to be obtained with a ship-shape form in front, 
whilst the third is some unknown and uncontrollable 
function of the tank shape and relative volumes of 
propeller and fluid. 

In short, Sir, there is only one set of possible conditions 
reproducible in this tank. For if an excessively small 
screw is employed, the conditions of a battleship pro- 
pelled by her vedette boats’ screws are doubtless closely 
simulated ; but the results would be rather of academic 
than practical interest. 

Yours faithfully, 
W. R. GerRaALp WHuiTING. 

Elswick Shipyard, July 6, 1909. 








“THE PROBLEM OF FLIGHT.” 
To THE Epitor OF ENGINEERING. 

Sir, — With reference to Mr. Thurston’s letter criticising 
Mr. Lanchester’s theories as to friction and aerodynamic 
support, although it is almost certain that the latter will 
ere now have dealt with the points, perhaps a few words 
more may be permissible. As to friction, Mr. Thurston 
makes a serious misapprehension as to Mr. Lanchester’s 
“coefficient of skin friction.” This is the coefficient 
which, when multiplied into the normal resistance of a 
plane, gives the edge resistance and skin friction at the 
same velocity. Since the coefficient of normal resistance 
is in the neighbourhood of 0.002 (pounds foot-second), 
the skin friction, according to Mr. Lanchester, would be 
(if € = 0.02) 0.00004 x A V2 pounds, and there is no com- 

rison with solid friction. While the writer is also 
inclined to think that Mr. Lanchester’s value is somewhat 
high (he admits the possibility of the value being as low 
as = 0.01), an examination of Mr. Turnbull’s experi- 
ments affords a good corroboration of a high edge resist- 
ance. Asa matter of fact, the actual edge resistance to 
be considered is not simple “skin friction,” as naval 
architects understand the word, but also the effect of the 
normal surface (or pe of surface) of the edge of 
the aerofoil, and probably also a further dynamic resist- 
ance due to the irregular structure of the air. 

With regard to the stream-line question, and the rising 
of the fluid towards the moving surface, it is a very un- 
certain thing to prophesy anything whatever in connec- 
tion with hydrodynamics without most carefully consider- 
ing the matter. From a mathematical point of view, 
Lanchester (who only follows Horace Lamb and Rankine) 
is to all appearance correct, and the Hele-Shaw photo- 
graphs help to corroborate him. If Mr. Thurston can show 
the theory to be false, then he renders the whole of Mr. Lan- 
chester’s aerodynamic theory (and incidentally a good many 
other hydrodynamic theories) void. The fundamental 
idea is the cyclic motion, and if cyclic motion occurs 
along the anterior margin of the moving surface, then 
there must be an up current in the neighbourhood of that 
margin whereby flow takes place from the under to the 
top side of the surface. 

May I point out that the matter may be settled by 
photographic means, employing Dr. Hele-Shaw’s smoke 
apparatus. The only difficulty is the velocity, and this 
could be overcome by using an electric spark for illumi- 
nating purposes. 

Yours faithfully, 
Herpert Cuatcey, B.Sc., A.M.I.C.E., 
Professor of Civil Engineering. 
Tang Shan, June 21, 1909. 





THE PAPER IN APPLIED MECHANICS IN 
THE A.M.1.C.E. EXAMINATION. 
To THE Epitor oF ENGINEERING. 

Sir,—It would, perhaps, be unreasonable to expect that 
every examination paper, even if set under the auspices of a 
body of such public importance as the Institution of Civil 
Engineers, should be absolutely free from faults, but when 
five questions out of a total of twelve are open to serious 
objection it becomes necessary to call attention to the fact. 

take the paper on ‘‘ Applied Mechanics,” set last 
February, as published later under the authority of the 
Council of the Institution, and find in Question 1 that 
the candidate is asked ‘‘ from the dimensions of v, E, and 
pto obtain the expression for v in terms of E and p.” Of 
course the meth 


the formula v 


here prescribed is insufficient to obtain | 





only prove r = K r/ BE when K is an undetermined 


numerical constant. 

uestion 4 is as follows: “Show that the natural 
period of vertical oscillation of a load supported by a 
spring is the same as the period of a simple pendulum 
whose length is equal to the static deflection of the spring 
due to the load.” 

The theorem to be proved here is only approximately 
true, and the closeness of the approximation depends on 
the smallness of the weight of the spring as compared 
with that of the load. We are not tald that the weight 
of the spring is negligible, though in two previous ques- 
tions the simplifying assumptions to be made in solving 
them are eposiied. 

uestion 5: ‘‘ Prove that any system of forces acting on 
a rigid body may be reduced to a single force through any 
given point and a couple. Also prove that this force and 
couple can be reduced to a single force.” 

e second part of this question is, of course, quite 
erroneous, as the force and couple are only reducible to a 
single force if the line of action of the force is parallel to 
the plane of the couple. 

Question 7 is as follows :—‘‘ A steel shaft, 3 in. in dia- 
meter, has two fly-wheels keyed to it near the ends, the 
mass of each fly-wheel being 500 lb., and the radius of 

yration 1 ft. ‘The ends of the shaft rest on two elevated 

orizontal rails along which the shaft can roll. A rope 
1 in. in diameter is coiled round the portion of the shaft 
between the fly-wheels, one end being fixed to the shaft, 
and on the free end a load of 500 lb. is hung. Find the 
acceleration of the system along the rails.” 

This question can only be correctly solved if we take 
into account the fact that the hanging weight will oscil- 
late to and fro relative to the shaft when it is in motion, 
and the period of this oscillation will depend on the 
length of the rope, which is not given. If this datum 
were given, and the simplifying assumption of a weight- 
less rope were made, the problem would be soluble, but 
hardly suitable for an Associateship Examination. One is 
led to ask: ‘*‘ Did the examiner understand his question, 
or did he deliberately set one with imperfect data, and 
expect his candidates to point out the impossibility of 
solving it?” 

Question 8 deals with ‘‘an impact tester for testing 
steel specimens,” and is accompanied by a sketch. Here, 
again, as in Question 7, the data are imperfect, and the 
same question is suggested. The problem could be solved 
if one made the absolutely erroneous assumption that none 
of the energy would be absorbed by the vibrations set up 
in the bar. These vibrations would depend on the elastic 
qualities of the bar, as to which no information is given 
in the question; and if we assume values for the elastic 
constants, the problem would be beyond the power of 99 
or probably 100 per cent. of the candidates. 

am not aware if an impact tester such as that figured 
in the question has ever been used. If so, I would sug- 
gest that the design would be much improved by altering 
the striker so that the vibrations in it might be as small 
as possible. This could be done by giving the striker a 
hammer shape and arranging that the line of impact 
should through its ‘‘centre of percussion.” 

But that is by the way. One would like to know what 
defence the Council of the Institution has to offer for an 
examination paper such as that I have examined above. 

Yours truly, 
R. F, Murraeap. 

64, Great George-strect, Hillhead, Glasgow. 








GENERAL TRADE Notice.—Messrs. George Robson and 
Co., Sheffield, have recently obtained an order for a com- 
_y clinker-crushing and screening plant for the Rother- 

am Corporation, also an order from the Bradford Corpo- 
ration for one of their patent portable electric grinders. 
~—The Lunkenheimer Company, Cincinnati, has recently 
received from the Panama Canal Commission an additional 
order for “‘Renewo” valves, amounting, in all, to upwards 
of fifty thousand dollars.—The British Thomson-Houston 
Company, Limited, have either built, or have on order 
to pam, fourteen Curtis steam-turbines of the hori- 
zontal type for exhaust and mixed pressure of a ratin 
varying from 350 to 1500 kilowatts. They have receive 
repeat orders for vertical Curtis steam-turbines from the 
Liverpool Corporation for their Lister Drive Station, 
where three vertical Curtis steam-turbines are already 
installed. 





Tue Late Cart ARBENZ.—We regret to record the 
death of Mr, Carl Arbenz, for many years president of 


| the German Association of Plate-Glass Manufacturers. 


Arbenz hailed from Schaffhausen, in Switzerland. Born 
in 1831, he was educated at Schaffhausen, and worked at 
the engineering works of Messrs. Rieter and Co., where 
he was occupied with the construction of spinning machi- 
nery and also of rifles. Having had a thorough practical 
training, he studied at the Ecole Centrale po Arts et 
Manufactures in Paris, took his diploma as engineer in 
1854, and went over to the Westphalian coal and iron 
district. In 1857 the famous plate-glass works of St. 
Gobain, Chauny, and Cirey, in Paris, appointed Lim 
their representative in Germany, and c him with 
the entire reconstruction and enlargement of the Miinster- 
ber Glass Works at Stolberg, near Aachen, which they 

bought. He remained director of these works till 1895, 
and made them the largest of their kind in Germany. 
He was first president of the above-mentioned Associa- 
tion of Plate-Glass Manufacturers, and remained in the 
chair till 1904, when he was elected honorary president. 
The Aachen branch of the Verein Deutscher Ingenieure, 
of which he was an active and generally-liked member, 


KE which is required. At most it can | and in latter years an honorary member, publishes a most 
| appreciative memoir. 
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THE ENGINEERING LABORATORIES AT THE VICTORIA UNIVERSITY, MANCHESTER. 
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Whitworth generously subscribed the amount required for 
this purpose, and Messrs. Mather and Platt contributed 
liberally towards the equipment. The laboratory was 
named the Whitworth Engineering Laboratory, and 
opened to students in the year 1887. The Whitworth 
Laboratory was thus one of the earliest institutions in 
which systematic courses of instruction were given in con- 
junction with a three years’ course of lectures in engineer- 
ing. A further extension was made and some additional 
equinment provided in 1896, the cost being defrayed by 
4 subscription raised by Manchester engineering firms in 
evidence of their apoeseieine of the work that had been 
don yratuitously by the laboratory for the public. 

In the field of original research the Manchester School 


esta! lished by Professor Osborne Reynolds soon gained 
wide recognition. As early as 1876 Professor Reynolds 
cons! ructed a two-stage radial-flow reaction steam-turbine 
which ran at 12,000 revolutions per minute, and was prob- 
ably the first practical machine of the kind. About this 
ume he also designed his well-known multi-stage high-lift 
centrifugal pump—a type which, with various modifica- 
_ has come into extensive use in recent years. Later 

© took up the problem of the accurate measurement of 


Power and devised new types of transmission and absorp- 
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s. During this period work was carried 
out on the transmission of heat in boilers and on the laws 
of rolling friction, the efficiency of screw propellers, &c. 


tion dynamometers. 


From 1883 to 1903 a great number of important papers 
were published. They included :—‘‘The Determination 
of the Critical Velocity of Water,” ‘‘ The Theory of Lubri- 
cation,” and several fundamental researches on the ther- 
modynamics of the steam-engine and steam-turbine. Pro- 
fessor olds’ work on tidal action in estuaries was the 
basis of the report of the British Association Committee 
published in 1889 and 1891. In later years much of his 
time was occupied by problems of a more abstruse scien- 
tific character which formed the subject of his ‘‘Sub- 
mechanics of the Universe.” 

During the forty years of its existence upwards of 600 
students have passed through the department. Statistics 
recently obtained with regard to the positions held by 
past students showed that about 40 per cent. were then in 
the mechanical branch, 30 per cent. on the civil engineer- 
ing side, and 18 per cent. entered the teaching pro- 
fession, several of the latter having been elected to chairs 
in engineering at British universities. The increase in 
later years in the number of students rendered the pro- 
vision of increased accommodation necessary. 
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In 1907 the preliminary plans for new buildings to 
be erected at the corner of Coupland-street and Higher 
Chatham-street were prepared. The general scheme com- 
prised four adjacent at dings. In Figs 1 to 5, on this 
and the opposite pages, we give plans showing the arrange- 
ments of the new blocks. Figs. 1 to 3 show respectively 
the ground, first, and second-floor plans of the main block 
—a three-storied building, containing the lecture-rooms, 
tutorial-rooms, drawing-offices, private rooms, and re- 
search-room. As shown in the ground plan (Fig. 1), the 
hydraulic and testing laboratory covers the space at the 
back of this building, and connected to it by a covered 
way are the destislipeanie laboratories ae the work- 
shop. Then are shown, in Figs. 4 and 5, plans of the 
ground and first floor of a three-storied block. 

The Whitworth engineering laboratories comprise ther- 
modynamic laboratories, hydraulic and testing depart- 
ments and workshops, and, in addition to these, the build- 
ing provides, on a floor above that shown in Fig. 5, accom- 
modation for the Osborne- Reynolds research laboratory. 

The thermodynamic laboratories (Fig. 4) comprise a 
steam-engine room, boiler-house, and internal-combustion- 

ine and producer house. > 
t present two steam-engines are installed in the 
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engine-room. Of these, one is an inverted vertical triple- 
expansion engine capable of developing 100 brake horse- 
power ; it is fitted with Meyer valve-gear, and is loaded 
by means of a series of three Reynolds hydraulic dyna- 
mometers. A surface-condenser is provided, with air- 
pump worked from the low-pressure crosshead, and the 
machine may be used either as a single cylinder, com- 
pound or triple-expansion engine, condensing or non- 
condensing, and with the cylinders and receivers jacketed 
or non-jacketed. The the pp mg ered fitted to the low- 
pressure engine was us by Professor Reynolds in his 
determination of the mechanical equivalent of heat, 
an experiment which is now included in the laboratory 
course, 

The second machine is a horizontal tandem compound 
Corliss engine with surface condenser, built by Messrs. 
Pollit and Wigzell, Limited, and is provided with cylinder 
and receiver jackets, any or all of which may be utilised 
as desired. It may be worked condensing or non-con- 
densing, and its power is absorbed and measured by a 
modified Appold brake. The speed, which may be varied 
from 70 to 140 revolutions per minute, is controlled by a 
Whitehead governor, and the engine is capable of develop- 
ing 150 brake horse-power at 100 revolutions per minute, 
and with a boiler pressure of 250 1b. per square inch. Both 
engines are shown in the view reproduced in Fig. 6, 
page 86. Provision has also been made for the installa- 
tion of a steam-turbine and a Diesel oil-engine. 

The boiler-house (Fig. 7, page 86) contains a Babcock 
and Wilcox and a locomotive-type boiler, with their auxi- 
liary electrically-driven feed-pump and economisers. The 
Babcock boiler is fitted with a superheater, and works up 
to 250 lb. per square inch. It has a grate area cf 17 square 
feet, and a heating surface of 794 square feet, and is capable 
of evaporating approximutely 2000 lb. of water per hour 
under normal conditions of working. The locomotive 
boiler has a grate area of 5 square feet, and a heating 
surface of 42 square feet, and has a normal evaporative 
capacity of about 1000 1b. of water per hour. This boiler 
forms a self-contained unit, with its own economiser. 

A Green’s economiser, with a battery of thirty-two 
tubes, is used in connection with the Babcock boiler. 
Kither boiler may be worked under natural or induced 
draught, and for the latter purpose an electrically-driven 
ordnance fan is provided, discharging into the chimney. 
Every provision is made for taking and analysing samples 
of flue-gases during the boiler triais, and fuel calorimeters, 
both of the bomb type and of the atmospheric pressure 
type, are used for the determinations of the calorific value 
of the fuel used. ¢ 

Generally speaking, the main object in the arrangement 
of the plant has been to provide for all possible modifica- 
tions of the conditions. Thus, the feed-water may be 
taken from the condenser, from the town mains, or from 
the experimental hydraulic mains. It may pass direct to 
the boiler, or through the economiser. Either engine 
may be driven from either boiler, and may be worked 
with superheated or saturated steam. The efficiency of 
each part of the plant may be separately tested. 

In the section devoted to internal-combustion engines 
(Fig. 8, page 86) a 50-horse-power gas-engine, with suction 
gas producer, presented by the National Gas-Engine Com- 
pany, has been installed. For this either town or pro- 
ducer-gas can be used. The engine is fitted with magneto 
and with tube ignition, with devices for varying the 
clearance, and with cam-disengaging gear for carrying 
out Mr. Dugald Clerk’s experimental work on the variation 
of the specific heat of the cylinder contents. The power is 
absorbed by a Prony brake, and every arrangement made 
for determining the thermal efficiency of the plant. In 
this connection a cooler has been titted capable of reducing 
the temperature of the exhaust gases down to 100 deg. 
Fuhr. before they escape into the atmosphere. 

The equipment also includes a small Crossley oil-engine 
suitable for working on kerosene ; this is also specially 
arranged for testing purposes. 

The hydraulic and testing department occupies a 
large one-storied section of the ground floor of the corner 
block (see Fig. 1, page 82), and covers a ground area of 
approximately 5000 square feet. Water is supplied from 
a tower-tank 110 ft. above the laboratory floor, through 
an 8-in. main, the discharge of which is steadied by an 
air-vessel of 1600 cubic feet capacity: from this the 
supply is delivered to the experimental hydraulic tables, 
the turbines, and the flume. The air-vessel serves also 
for experiments on the discharge through orifices, and 
provides a means of obtaining an artificial head up to 
250 ft. The hydraulic equipment includes a 24-in. Pelton 
wheel, a 9-in. inward-flow pressure turbine by Messrs. 
Gunther Brothers, and a small Reynolds quadruple-com- 
pound inward-flow turbine. 

The water, after being used, is measured in a series of 
three calibrated underground tanks of a total capacity of 
approximately 20,000 gallons. 

Each turbine is loaded by means of a band brake, and 
may be worked under any head up to the maximum avail- 
able. The water is returned tc the upper tank by means 
of a motor-driven Mather-Reynolds two-stage turbine 
pump lifting 240 gallons per minute. This pump has a 
range of speeds from 700 to 1500 revolutions per minute, 
and may be worked against any head from 10 I to 200 ft. 
A second quadruple pump of the same type is used to 
raise the pressure from 110 ft. to 200 ft. when required. 

An experimental flume, 3 ft. wide by 2 ft. 6 in. deep, and 
35 ft. long, which may be me yee with water from the 
upper tank or directly from the pump, permits of work 
being carried out on flow in o} 
and dams of various section. The equipment also includes, 
in addition to an hydraulic ram and Barker's mill, all the 
necessary apparatus for investigation of the flow of fluids 
at velocities above and below the critical, and for experi- 
mental work on disc friction, jet discharge and flow through 
orifices. As shown in Fig. 1, special tables are provided 
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Fic. 10. Exasticiry 
for these smaller hydraulic experiments. Fig. 9, on page 86, 
gives a view of one corner of the hydraulic laboratory. 

The elasticity and testing section shown in Fig. 10, 
above, is equipped with a 100-ton Buckton testing machine 
fitted for compression, tension, and cross breaking ; a 5-ton 
machine by the same maker, provided with an autographic 
recorder ; a cast-iron cross breaking machine ; a cement 
tester, &c. Machines for the testing of a material sub- | 
jected to alternating stresses or to sudden impact have | 
been constructed in the laboratory workshops. Accurate 
apparatus for the determination of the moduli of elasticity | 
and rigidity, for spring testing, and for the elastic vibra- | 
tions and deformations of structures is available. 

The workshop, which is situated above the engine-room, | 
is well provided with English and American lathes, plan- 
ing and shaping machines, and with wood-working machi- 
nery. The shop is motor-driven throughout. 

For the Osborne-Reynolds research laboratory a large 
room on the second-floor of the main block is being speci- 
ally equipped. 

The drawing department occupies the whole of the 
second floor of the main building, and consists of two! 
rooms—80 ft. by 33 ft. and 56 ft. S 24 ft. respectively— 
well lighted by windows and northern-light roofs. ‘Ihe | 
two rooms provide accommodation for about 150 students. 

A valuable collection of working drawings of machine- 
tools, locomotives, gas-engines, roofs, bridges, &c., has 
been contributed by some of the puincipal engineering 
firms of the district. 

Of the courses of instruction given at the College, it 
may be said that there are three alternatives open to the 
intending student :—(1) The honours degree of B.Sc. in 
engineering ; (2) the ordinary degree of B.Sc., or (3) the 
engineering certificate, (a) civil or mechanical, and (b) 
electrical. 

Of these alternatives, (1) and (2) involve, besides the 
matriculation examination, two university examinations. 
The engineering certificate (3) carries no title of degree, 
but the courses are substantially those for the honours 
degree, and also extend over three years. Candidates 
for certificates are not required to pass the matriculation 
examination, which is obligatory on candidates for degrees, 
but they are required to pass an entrance examination. 

The degrees of Master of Science and Doctor of Science 
are subsequent to the degree of B.Sc. The regulations 
for these will be found in the University Calendar, as will 
also particulars of the subjects and ground covered in 
the courses. It is here ps necessary to state that the 
scheme of instruction includes advanced courses on such 
subjects as :—Structural design, geodetic surveying, ther- 
modynamics, hydraulics, kinematics, and dynamics of | 
machines, &c. | 

The list of scholarships, prizes, &c., awarded by the | 
college is an ps nee, good one, and includes, for 
instance, the following :—The James Scarlett Scholarship 
(entrance), tenable for three years, and of a value of 50/. | 
per annum; the Ramsbottom Scholarship (entrance), | 
tenable for two years, of a value of 407. per annum ; the | 
Webb Scholarship (entrance), tenable for three years, | 
and of a value of 60/. per annum : the Trevithick Scholar- | 





ship, tenable for two years, and of a value of 32/. 10s. per | - 


annum ; the Ashbury Scholarship, tenable for two years, | 
and of a value of 25’. per annum ; the Graduate Scholar. 
ship, tenable for one year, and of a value of 25/.; the Fair- | 
bairn Prize, of a value of 20/.; and the Vulcan Fellowship, 


tenable for two years, and of a value of 120/. per annum. | 


| Engineering students are also eligible for the er | 


Fellowship, which ‘is awarded annually, and is of a value | 
of 1007, i 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Glasgow Pig-Iron Markct.—Last Thursday morning the 
pig-iron market was dull, and Cleveland warrants were 
put through at 48s. cash, 48s. 3d. one month, and 48s. 84d. 
three months. The turnover amounted to 1500 tons, and 
at the close there were sellers at 48s. cash, 48s. 34d. one 
month, and 48s. 9d. three months. In the afternoon the 
tone of the market was weaker, and 2000 tons of Cleve- 
land warrants were done at 47s. 104d. cash, 47s. 114d. 
thirteen days, and 48s. 64d. three months. Closing 
sellers quoted 47s. 11d. cash, 48s. 2d. one month, and 
48s. 7d. three months. There were sellers of hema- 
tite at 57s. cash, but there were no buyers. On 
Friday morning the market was just the turn firmer, 
and Cleveland warrants were dealt in at 47s. 11d. cash, 
48s. 2d. one month, and 48s. 7d. and 48s. 74d. three 
months. The turnover amounted to 5000 tons, and the 
closing quotations were 47s. 114d. cash, 48s. 24d. one 
month, and 48s. 74d. three months sellers. At the after- 
noon session the tone was stronger, and 3500 tons of 
Cleveland warrants changed hands at 48s. 3d. twenty- 
eight days, and from 48s. 74d. to 48s. 9d. three months. 
The close was firm, with sellers quoting 48s. 1d. cash, 
48s. 4d. one month, and 48s. 94d. three months. Cash 
sellers of hematite quoted unchanged at 57s. On Monday 
morning the market was quite idle, but the tone was in- 
clined to be firmer. Cleveland warrants at the close 
were quoted at 48s. 14d. cash, 48s. 44d. one month, and 
482. 10d. three months sellers. In the afternoon the 
market was again a little firmer, but once more no deal- 
ings of any kind, were recorded. The closing quotations 
for Cleveland warrants were named at 48s. 24d. cash, 
48s. 5d. one month, and 48s. —_ three months sellers. 
On Tuesday morning the market opened quietly, and 

rices of Cleveland warrants were a shade easier, but no 
yusiness was transacted, which made the third similar 
session in succession. Sellers’ closing quotations were 
48s. 14d. cash, 48s. 44d. one month, and 48s. 103d. 
threemonths. There were sellers of hematite at 57s. 14d. 
one month, but no buyers. A weak tone prevailed 
in the afternoon, when the turnover was limited to 
2000 tons of Cleveland warrants at 48s. 04d. seven 
days, and 48s 84d. three months. At the close the 
quotations were 48s. 04d. cash, 48s. 4d. one month, and 
48s. 9d. three months sellers. Hematite was inclined 
to be firmer with buyers at 56s. 6d., and sellers at 
57s. cash, while for the month ition the quotations 
were 3d. more in each case. When the market opened 
to-day (Wednesday), the prices of Cleveland warrants 
were practically steady, but the market was quiet. 
No transactions of any kind were recorded, and at 
the close of the session sellers quoted 48. Od. 
cash, 48s. 34d. one month, and 48s. 9d. three months. 
In the afternoon* an easier tone prevailed, but busi 
ness was very quiet and consisted of a couple of Cleve 
land warrants at 48s. cash, with sellers over. The 
other closing prices were easier, at 48s. 3d. one month, 
an 84d. three months sellers. The following 
the market quotations for makers’ No. 1 iron :— 
Clyde, 60s.; Calder and Gartsherrie, 60s. 6d.; Summerlee, 
61s.; Langloan, 68s.; and Coltness, 87s. 6d. (all shipped at 
Glasgow); Glengarnock (at Ardrossan), 62s. 6d.; Shotts 
(at Leith), 60s. 6d.; and Carron (at Grangemouth), 63s. 

Sulphate of Ammonia.—There has been little change i" 
the sulphate-of-ammonia market lately, and the demand 
is very quiet. The current quotation is 11/. 5s. per ton 
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for prompt business, Glasgow or Leith. The amount 
shipped from Leith Harbour last week was 1299 tons. 


Scotch Steel Trade.—During the past week the Scotch 
steel trade has been fairly well employed, and a goodly 
quantity of material turned out, but at no time 
has the pressure been anything like what has been felt 
at this time for several years. The holidays in the lower 
reaches of the Clyde finished up this week, and ship- 
builders in that district have been hurrying on supplies 
to keep them going until the steel works resume > 
New business is dead quiet, there being hardly any fresh 
inquiries in the market at the moment. The quietness 
in structural steel is also very noticeable just now, the 
demand for this class of material havi fallen away to 
a considerable extent. The various establishments will 
close down for the holidays after the night-shift on Friday 
morning. 


Malleable-Tron Trade,—The condition of the malleable- 
iron trade in the West of Scotland . pomeng = y unchanged 
from last report. A fair amount of work has been put 
through within the past week, the different works having 
been kept well employed owing to the holidays, but the 
outlook has not improved. The stoppage for the holidays 
will take place on Friday afternoon, and it may be of a 
prolonged nature. 

Scotch Pig-Iron Trade.—The Scotch pig-iron makers 
have been kept fairly busy of late, but there has been, 
nevertheless, a slight falling-off in the demand for ordi- 
nary iron. The 2 = enc abroad continue satisfactory, 
hut local consumers are not taking in quite so much as 
usual. Hematite has been the subject of a good inquiry, 
but the prices on offer are not quite up to producers’ ideas, 
with the result that only a moderate amount has been 
fixed up. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Biy Iron. Amalgamation.—A largely-attended meeting 
of the shareholders of Messrs. Cammell Laird and Co., 
Limited, on Monday, sanctioned the scheme for amal- 
gamating their Cumberland properties with the businesses 
of the Workington Iron Company, Limited ; the Harring- 
ton Iron and Steel Company, Limited ; and the Moss 
Bay Hematite Iron and Steel Company, Limited. The 
new company will have a nominal share capital of 
2,000,0007. Colonel Sidebottom, chairman of Cammell’s, 
in moving approval, said their Cumberland properties had 


long been a source of great anxiety. The iron-ore deposits | 


had not been as large as had n expected; freight 
charges handicap them in competition, and the ques- 
tion of docks had been a difficult one. The amalgama- 
tion, however, would remove some of their present serious 
difficulties, and would check competition and under- 
cutting. It would be a vital error if they did not amalga- 
mate. 


New Director.—Mr. F. C. Fairholme has been invited 
to a seat on the Board of Messrs. Thomas Firth and Sons, 
Limited, and has accepted. Mr. Fairholme was for- 
merly one of the managing directors of Cammell Laird 
and Co. 


New Steel Process.—As a result of the provisions of the 
new Patents Act, a new and important process of steel- 
making is to be introduced, by which the production of 
malleable and weldable steel castings is made commer- 
cially possible. The process is named after the inventor, 
Bosshardt, and, as it is to be established in Leeds, it is 
arousing lively interest in the steel-producing centres of 
the North. Professor J. A. Arnold, professor of metal- 
lurgy at the Sheffield University, says that the material 
is a remarkable product. He was not aware that such a 
material could be produced so as to ae easily, except 
in the experimental works at the Sheffield University, 
but it is certain that Mr. Bosshardt has made it a com- 
mercial success. 


Tron and Stecl.— Although several big Tinsley firms are 
moderately busy, it cannot be said there is any general im- 
provement in the heavy trades. One firm is experiencing a 
good demand from the Colonies for its manganese steel for 
railway points, crossings, and curves, while another is 
fairly busy with tramway steel. Another house reports a 
substantial contract for tool-steel ; but for the rest there is 
a chorus of complaint as to the stagnancy of trade. People 
are inclined to think that the long lane of trade depression 
is being turned at last, because the returns of Sheffield 
exports to the United States for June show an increase 
over June of last year. An advance of 500,000/. has been 
made, but the returns are stiil 900,000/. behind those of 
1907. For the six months there wasa decline of about 
1,000,000. There were only 2 tons of armour exported in 
the month, as against 298 tons in 1908, but,there was an im- 
provement of 65,000. worth of railway material. Theexport 
of tramway rails was much lower, but 100per cent. better 
than in 1907. The export of steel bars, angles, rods, &c., 
Was more gg the United States taking 100 per 
cet. more than in June, last year. Auétralia is a much 
improved market, whilst South Africa is three times 
better than last year. Thus, so far as their foreign trade 
is concerned, Sheffield manufacturers have very little to 
complain of. There is keen competition going on in the im- 
provement of high-speed steels, and foreign representatives 
are, aS a consequence, doing better business. e home 
trade is very slack, however, and manufacturers decline to 
be over sanguine as to the future, pointing out that the 
shipbuilding revival is not yet in sight, and home railway 
demands are very meagre indeed, while the Government 
still shows no disposition to press orders forward. . There 
Is some concern about the delivery at Grimsby of a large 


consignment of bounty-fed rails from Canada, purchased 
by the Great Northern Company 
Yolves a loss of work to the Sheffield 


The transaction in- 
district, which pro- 


vides a considerable proportion of the company’s revenue. 
These rails are of a much cheaper quality, being basic 
rails, whilst Sheffield rails are produced exclusively by 
the acid process, which only permits the use of the best 
hematite iron. Another week of stagnation has been 
experienced in the iron trade, and stocktaking has not 
6 been concluded. Pig iron is extremely quiet. ~ As 


quotations, people requiring forge and foundry iron are 
lacing their orders in Dechyehine. The price-cutting, 
owever, is only in respect of prompt deliveries, The 
hematite market is weaker. Varied reports are given as 
to the cutlery trade, but there has certainly been an im- 
provement in export trade. 


South Yorkshire Coal.—The market has been con- 
siderably disturbed as a consequence of the trouble with 
the pit-boys, who have been and are e in spasmodic 
striking over the operation of the Eight-Hours Act. 
The demand continues to be almost entirely confined to 
hard coal, which is going out of hand in great bulk. 
Prices are reported to be firmer, quotations occasionally 
going up as much as 10s. per ton for prompt supplies. In 
other branches there is distinctly less doing. House coal 
is quieter, and quotations remain the same, values are 
not sofirm. Good slacks are doing fairly well, but there 
is no improvement in coke. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBRoUGH, Wednesday. 

The Cleveland Iron Trade.—The pig-iron trade pre- 
sents few new features. Sales areon a very limited scale, 
buyers being still most cautious in their dealings; but it is 
somewhat cheering, as an indication of views with regard 
to the future, to learn that any inquiry on forward account 
elicits a quotation of at least 6d. above current rates. 
Production, however, is in excess of requirements, and 
not only is Cleveland pig being steadily sent into the 
warrant stores, where the stock is now fast approach- 
ing a quarter of a million tons, but makers’ stocks are 
also accumulating; and, in fact, producers have now 
on hand a large quantity of both Cleveland and hema- 
tite iron. Deliveries are on only a moderate scale. 
To date this month shipments of pig iron average 
3490 tons per working day, as compared with a daily 
average of 4300 tons in June and 4270 tons for the cor- 
responding part of July last year. No. 3 g.m.b. Cleve- 
land pig is 48s. for early f.o.b. delivery; No. 1, 50s. 6d. ; 
o. 4 foundry, 47s. 3d. ; No. 4 forge, 47s.; mottled and 
white, each 46s. 9d. ; and mixed numbers of East Coast 
hematite pig, 54s. 9d. Both makers and merchants are 
prepared to accept the foregoing quotations. Foreign 
ore continues idle, and, in the absence of transactions, 

uotations are rather difficult to fix ; but it may be assumed 
that they are based on about 16s. 5d. ex-ship Tees for 
Rubio of 50 per cent. quality, Coke is rather stronger, 
actotteniealiins a plentiful supply, the position in Scot- 
land having a hardening influence. Average blast-furnace 
coke is _ 6d. delivered here, and foundry kinds 17s. to 
18s. f.o.b. 


Manufactured Iron and Steel.—Very little new can be 
reported concerning the manufactured iron and steel 
cation Orders are scarce, but values are maintained. 
Rail-makers are kept busy on export account, and sheet 
manufacturers and hoop producers are turning out a 
deal of work. Common iron bars are 6. 15s.; best bars, 
7l. 2s. 6d.; best best bars, 7/. 10s.; packing-iron, 5/. 5s.; 
iron ship-plates, 6/.; iron ship-angies, 61. 15s.; iron ship- 
rivets, 7/. 3s. 9d. ; iron girder-plates, 62. 5s.; iron boiler- 
plates, 7/.; steel bars, 6/. 5s.; steel ship-plates, 5/. 15s.; 
steel ship-angles, 5/. 7s. 6d. ; steel boiler-plates, 6/. 15s. ; 
steel strip, 6/.7s.6d.; steel hoops, 6/. 10s.; and steel joists, 
5l. 7s. 6d. to 5/. 15s.—all less the customary 24 per cent. 
discount. Cast-iron railway chairs are 3/. 10s.; cast-iron 
columns, 6/. 10s.; light iron rails, 67. 7s. 6d.; heavy steel 
rails, 5/. 5s.: and steel railway sleepers, 6/. 10s.—all nét 
cash at works. Iron or steel poe Hens co ted sheets, 
24-gauge, in bundles, stand at 12/. 10s. f.o.b.—less the 
usual 4 per cent. 


Iron Trade Statistics.—The quarterly returns of the 
Middlesbrough Chamber of Commerce show that at the 
end of June of eighty-one blast-furnaces erected within 
the port of Middlesbrough, fifty-three were in operation, 
being five fewer than a yearago. The make of pig iron 
during the second three months of the year is given at 
527,000 tons, 340,000 tons of which was Cleveland pig, and 
187,000 tons hematite, spiegel, basic, and other special 
irons. For the previous three months the total output of 
pig was 525,000 tons, and for the second quarter of 1908 
the production amounted to 570,000 tons. The imports 
of foreign iron ore into Middlesbrough during last 
quarter reached 509,347 tons, as compared with 381,391 
tons for the previous three months, and 466,696 tons 
during the second quarter of last year. Imports of 
ore for the half-year just ended amounted to 890,738 
tons, as compared with 856,412 tons during the corre- 
sponding period last year. The total value of goods, 
other than coal and coke, exported to foreign and colonial 
destinations from Middlesbrough during the three months 
reached 2,097, 051/., and for the half-year 3,870,061/., being 
a decrease on the corresponding periods last year of 
185, 482/. for the quarter, and 283,150/. for the half-year. 





NOTES FROM THE SOUTH-WEST, 
Cardiff.—The steam-coal trade has shown firmness, and 
all descriptions of Admiralty large have been tending up- 
wards. The best large has made lds. 9d. to 16s. 3d. per 
ton, while secondary qualities have ranged between 13s. 9d. 
and 15s. 3d. per ton: The best ordinary house coal has 
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incolnshire makers still decline to go below their official. 


4s. 6d. to 15s. 6d. perton. No. 3 Rhondda | Uhlantis 


large has brought 17s. 3d. to 17s. 9d. per ton. Foundry 
coke has realised 18s. to 20s. 6d. per ton, and furnace ditto 
16s. to 17s. per ton. As regards iron ore, Rubio has made 
15s. 6d. to 15s. 9d. per ton upon a basis of 50 per cent. of 
iron, and charges, including freight, insurance, &c., to 
Cardiff or Newport. 


Floating Dock for Portsmouth.—The Lords of the Ad- 
miralty propose to provide Portsmouth with at least one 
joating dock. The Portsea Island Gas Company, 
which has leased from the Government sea frontage 
abutting on the Fountain Lake, nearly opposite Whale 
d, has received notice to give up possession of the 
frontage ; and the —— is also required to clear away 
the retaining wall, and to dredge the sca alongside to its 
original depth. The Admiralty, in acquiring this addi- 
tional frontage, proposes to throw it into the dockyard, 
which is at present only divided from it by a wall. The 
space obtained by this means is to be still further dredged, 
and a floating dock, with a lifting capacity of 35,000 tons, 
is to be placed in it. 

South Wales Coal Exports.—The shipments of coal from 
the six principal Welsh ports—Cardiff, Newport, Swansea, 
Port Talbot, Neath, and Llanelly—in the first half of this 
year were as follow :—Cardiff—foreign, 8,692,542 tons ; 
coastwise, 1,532,056 tons; total, 10,224,598 tons. Newport— 
foreign, 2,102,826 tons; coastwise, 395,310 tons; total, 
2,498,136 tons. Swansea—foreign, 1,379,215 tons; coast- 
wise, 126,619 tons; total, 1,505,834 tons. Port Talbot— 
foreign, 621,742 tons ; coastwise, 87,082 tons ; total, 708,824 
tons. Neath —foreign, 79,709 tons; coastwise, 111,474 tons ; 
total, 191,183 tons. Llanelly—foreign, 86,671 tons ; coast- 
wise, 21,959 tons; total, 108,630 tons. The aggregate 
shipments for the first half of this year were accordingly 
15, 237,205 tons. 


Sewage Disposal at Bath.—The principal topic at the 
last monthly meeting of the Bath Town Council was a 
report of the sewage-dis 1 committee, which in- 
cluded a scheme of Mr. W. H.. Radford. This had 
been circulated some days previously, and the chairman 
of the committee (Mr. H. T. Hatt) moved that the 
council should approve it. The report was adopted, 
three voting against it; and it was further decided to 
apply to the Local Government Board for authority to 
raise a loan of 215,000/. 


New Works for Newport.--Works are to be erected at 
Newport for a patent block-tar process. The patent is 
held by the Patent Block-Tar, Motor-Oil, and Asphalt 
Company, Limited. By the new process liquid tar pro- 
duced in gas-works, coke-ovens, and smokeless-fuel works 
is converted into blocks or slabs, in which state it is 
claimed that it will obtain a better price per ton than 
ordinary tar, as it can be used in the production of patent 
fuel and asphalt paving-blocks, and also for a variety of 
commercial purposes. 





Rorat AGRICULTURAL SHow: Erratum.—On page 852 
in our issue of June 25 we stated that Messrs. Clayton 
and Shuttleworth, Limited, showed, for the first time, a 
smal] steam-tractor at the Royal Agricultural Show. 
This statement is not correct, inasmuch as they have 
constructed and exhibited these special engines for some 
years past. 

Swepiss Iron Orz.—Apprehension is felt in Germany 
on account of the large proportion of Swedish ore whic 
is now sold to other countries. German iron works have 
contracts concerning Swedish iron ore up till the year 
1912, but about 40 per cent. of Sweden’s exports of iron 
ore are free. It ismore especially America that Germany 
seems to fear as a buyer. : 





NATIONAL INSTITUTION OF APPRENTICESHIP.—-A meeting 
of the governors and members of this Institution will be 
held on Wednesday, the 28th inst.,* at the Mansion 
House, by kind permission of the Lord Mayor. The chair 
will be taken at 2.30 o’clock by Lord Avebury, and the 
business on the agenda is: to receive the report of the 
Council and the audited account from January 1 to 
——— 31, 1908, and to elect five members of the 

Youncil, 





PrrsonaL.—The “ Auto” Recorder Company, Limited, 
Kent-street Works, Leicester, hae appointed Mr. James 
Turnbull], 3, New-street, Birmingham, their agent in the 
Birmingham district for the ake of ** Auto” CO, re- 
corders for boiler-fiue —By mutual agreement, the 
firm of Burnham, Williams, and Co. has been dissolved, 
as from July 1, and its entire property and interests in 
the locomotive business have been sold to the Baldwin 
Locomotive Works.—Messrs. J. Beardshaw and Son, 
Limited, Baldwin Steel Works, Sheffield, have just 
appointed Messrs. W. A. Walber and Co., 38, Victoria- 
street, Wesminster, 8.W., their agents for London and 
the South of England. 





A New German IxstituTIon oF ENGINEFRING.—A 
noteworthy event of last month in the German engineer- 
ing world was the foundation of a new engineering institu- 
tion, under the title of Verband Deutscher Diplom- 
Ingenieure, which took place on the 28th ult. in the hall 
;}of the Motorhaus, of rlottenburg. The main object 
of this new copes is to unite all German engi- 
| neers graduated from German technical universities for 
| the purpose of exerting influence upon Parliament in order 

to obtain a better legal tion for scientific engineers. 

| Dr. Alexander Lanz, of Berlin, was elected President, 

; and Dr. F. von Handorff, of Miilheim (Ruhr), vice-presi- 

|dent. Letters to the secretary of the institute are to be 

| addressed : * Vets on er Diplom-Ingenieure, 25, 
, Berlin, W.” 
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INTERNATIONAL COMPETITION IN 
BATTLESHIP DESIGN. 

AN opportunity does not often occur of measuring 
the ability of our naval construction firms against 
those of other nations, and no excuse need be 
offered for utilising such an occurrence when it 
arises, especially when, as now, so much is being 
said about the relative naval strength and producing 
facility of maritime countries. Such an opportunity 
hasresulted from the invitation, issuedabout eighteen 
months ago by the Spanish Government, for tenders 
for the construction of several warships, and for 
the reconstruction of the royal arsenals at Ferrol 
and Cartagena. On receipt of the tenders the 
designs were submitted to the Junta Superior and 
the Juntas de Estado Mayor of Naval Construc- 
tion and of Ordnance. The reports made by these 
boards of experts were closely-reasoned analyses 
of the designs, and have been summarised by the 
Minister of Marine in an official document, giving 
reasons for his preference for the British designs, 
and for rejecting the three other schemes submitted. 
An analysis of the Minister of Marine’s report, 
recently issued as a Government publication, is inte- 
resting, as the points criticised by him reflect upon 
the trend of naval opinion in the countries whence 
the designs came. Je have no desire to enter 
upon invidious comparisons, and we therefore con- 
tent ourselves by identifying the designs by their 
nationality rather than by the firms with whom 
they originated. The successful design was sub- 
mitted by a combination of three British firms— 
in alphabetical order :—Sir W. G. Armstrong, 
Whitworth, and Co., Limited; Messrs. John Brown 
and Co., Limited ; and Messrs. Vickers Sons and 
Maxim, Limited. The other tenders were sub- 
mitted by a French firm, utilising French artillery, 
by an Italian firm, adopting German ordnance, and 
by an Anglo-Spanish group. 

Chief interest centred in the design of three 
battleships to be constructed at Ferrol. The speci- 
fication stated that the vessels were to be about 
15,000 metric tons displacement (14,763 gross tons), 
of 19 knots speed, and to have Parsons turbine 
machinery and water-tube boilers. Each vessel 
was to have three detks above the water-line—a 
protective, battery, and upper deck, the latter 
carrying the barbettes for the heavy guns—while 
under the water-line there were to be two decks, 
with the usual longitudinal and transverse bulk- 
heads. The radius of action was to be 5000 nautical 
miles at an economical speed. The armament was 
to consist of eight guns of 30 centimetres (11.811 in.) 
calibre, mounted in pairs in barbettes, so arranged 
as to give the greatest possible firing field, espe- 
cially on the broadside, which necessitated the plac- 
ing of the amidship guns en echelon, and twenty 
10-centimetre (3.937-in.) guns, with the majority 
on the battery-deck. It was required that the main 
water-line belt should be 9.05 in. in thickness in 
the centre, with a minimum of 3.937 in. at the 
ends, and that the top of this belt should be 
23.62 in. above the water-line. Over this strake of 
armour there was to be an upper belt of 7.087 in. 
in the central part of the ship, tapering at the 
ends. The barbettes were to have armour of 
9.842 in. in thickness. There were to be two 
conning-towers, and protected central positions for 
gun control. The metacentric height at normal 
displacement was not to be less than 3.478 ft. 





The design submitted by the British combina- 
tion, which is officially known, because of its 
Spanish connection, as the Sociedad Espafola de 
Construccion Naval, was pronoun by the 
Minister of Marine as the only one entirely com- 
plying with the basis of tender, and on econo- 
mical grounds the only acceptable one. It has 
frequently been said that the design of a battle- 
ship must involve a compromise, and the varia- 
tions in the importance attached to conflicti 
elements are once more brought out in the judicial 
report of the Spanish Minister of Marine. We are 
told, for instance, that the French. design develops 
armour and armament at the expense of radius of 
action and strength of hull; that in the Italian 
design the strength of hull is sacrificed in favour of 
other qualities ; and so with some of the other 
qualities. But throughout the Minister of Marine 
shows that the British design constitutes the pre- 
ferable compromise in every respect. 

In dealing with the details we may take first the 
disposition of weights. This, after all, is one of 
the most important standards of comparison. The 
Italian design was for a battleship with a displace- 
ment of 15,810 English tons ; the French design, of 
15,400 tons ; and the British design, of 15,130 tons, 
including the necessary coal for the required radius 
of action. The first important fact is that the 
British firms, who undoubtedly have the greatest 
experience in the design of what is generically 
known as the Dreadnought type, utilised of this 
total displacement 37 per cent. for the hull, whilst 
the Italian design absorbed 33 per cent., and the 
French design 31 per cent. This fact alone is of 
significance, because one cannot ignore the experi- 
ence of the British builders and their knowledge of 
British Admiralty practice, and it must be accepted 
that they have, in allotting this percentage of 
weight to the structure of the hull, taken into 
consideration the stresses set up, not only in the 
support of the armour and of the machinery, but 
also the necessity for counteracting the stress 
involved ia the firing of eight guns on the broad- 
side, which may be calculated to involve a collec- 
tive recoiling force of 2400 tons. In other words, 
although in the British design the total displace- 
ment was limited to 15,130 tons, the weight 
allowed for the structure of the hull, apart from 
protection, was 5600 tons, whereas in the French 
design—of 270 tons greater displacement—the 
allowance for hull was 840 tons less, and in the 
Italian design—of 680 tons greater displacement— 
the allowance for hull was 380 tons Sins. These 
facts carry their own significance. 

In the available reports by the Spanish experts 
and by the Minister of Marine, it is shown that 
in view of the great experience of the British 
firms they have been able so to dispose their 
guns as to ensure an actual saving in the weight 
of armour, while achieving the same efficiency in 
the protection of the vital parts of the ship and of 
the ordnance, so that, excluding the equipment of 
the ship, there is a gain in the British esign, in 
the weight for hull, including the horizontal and 
vertical protection. Assuming that the allowance 
for the structure of the hull were the same, the 
equivalent weight for protection in the British 
design would be approximately 3450 tons, and in 
the Yealian design 3360 tons. Inthe French design 
a greater allowance was made ; but, as is generally 
accepted, the question is not so much the total 
weight allowed as the general effect of the dispo- 
sition of this weight in its relation to efficiency, 
protection, and structural strength. The British 
design seems also to have been more effective in 
connection with protective decks, in regard to longi- 
tudinal stiffness. Although the British design, so 
far as protection was concerned, was considered as 
superior and met all requirements, it was decided, 
after the acceptance of the tender, to meet the 
views of one or two members of the committee by 
increasing the width of the main belt to 6 ft. 7 in., 
and of this 4 ft. 7} in. is under the water-line, 
while the length of armour of maximum thickness 
was also extended to cover the bases of the bow 
and stern barbettes. 

With respect to armament the British design 
— to strike an average between the weight 
submitted by the French and by the Italian firms— 
i.e., 2908 and 2446 tons respectively ; and here 
again the Minister of Marine has justification for 
the view that the British design ensures the best 
compromise between conflicting elements. As 
regards the machinery the Minister, of Marine 
accepts the experience of the British firms, since 
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they alone, of all the competitors, have completed 
turbines for battleships, and thus he had grounds 
for advocating the accuracy of their estimates, which, 
in the case of the British design, required 1320 
tons, in the case of the French design 1400 tons, 
and in the case of the Italian design 1550 tons. 
Being of less displacement, the British-designed 
vessel will require less engine power for a given 
speed, and therefore the radius of action at any 
given speed will be greater for a given weight of 
fuel, while the annual coal bill for the same duty 
will be less, 

As to the ordnance proposals, the points taken 
into consideration were the are of training, spe 
and accuracy of fire, energy developed, height of 
gun-platform, and the simplicity, reliability, and 
efticiency of the gun-mountings. The Italian de- 
sign included German weapons ; and the Spanish 
Minister of Marine reports that in the case of their 
30-centimetre artillery the energy proposed was 
higher than in the case of the French and British 
designs, but the German guns had not been tried 
in the ships of any maritime nation, having 
merely been tested at the range; whereas the 
French and British guns have for years stood the 
test of actual fire in ships of their respective 
nations, and, so far as the British guns are con- 
cerned, in Russian, Japanese, and other foreign 
ships. The Spanish authorities, moreover, were in- 
fluenced by the fact that the British guns proposed 
were of corresponding power to those for the 
improved Dreadnoughts. 

The hydraulic system of mountings was pre- 
ferred, a fact which invests with increased interest 
the many points discussed by Lieutenant A. Trevor 
Dawson in his Gustave Canet lecture at the Junior 
Institution of Engineers, and reproduced on page 64 
of last week’s issue. The turrets included in the 
Italian design are stated to be ‘‘ much less spacious 
than in the other projects, especially in the British 
design.” The magazines for powder and projectiles 
are, in the latter, on different decks, which greatly 
facilitates the serving of the guns, and avoids the 
crowding of men near the hoists. Moreover, the 
Spanish authorities considered that in the French, 
but more especially in the British scheme, it would 
be possible to attain a much higher rapidity of fire, 
because the mountings were designed to enable the 
guns to be loaded at all angles of training and eleva- 
tion, a point also clearly brought out in Lieutenant 
Dawson's lecture. On the other hand, the German 

uns in the Italian ship would have to be brought 
Soak to a central position, and re-layed after each 
round ; whereas in the British design the guns may 
be kept constantly on the target, without inter- 
ference by loading operations. It was, therefore, 
considered that the British guns would, in a given 
time, fire twice the number of rounds discharged 
by the German weapons. The ability to keep the 
guns continuously on the target is also conducive to 
improved accuracy of fire. 

As regards the height of gun-platform the pro- 
posals varied, and it was necessary to make a com- 
promise with reference to stability and the ampli- 
tude of roll and pitch in a seaway. The Spanish 
authorities were very properly influenced by expe- 
rience gained in actual warfare, and they therefore 
decided to follow the precedent set in the successful 
Japanese flagship Mikasa, which was built by the 
Vickers Company, one of the partners of the British 
combine. Another notable feature had reference 
to the ammunition supply ;: in the case of the Italian 
design only from 50 to 60 projectiles for each gun 
were carried, while the French proposed 100, and 
the British 80 rounds ; but capacity was arranged in 
the last-named for a very considerable reserve. 

The British proposals for the emplacement of the 
10-centimetre (3.937-in.) anti-torpedo guns were 
also considered the most effective, not only in 
regard to facility of fire, but especially in regard to 


opinion the Spanish Minister was able to show that 
the three companies have done more work in the 
construction and design of ships of the Dreadnought 
type than any other firms in the world. Moreover, 
their ships have passed through not only severe 
contract trials, but have stood the test of actual 
warfare, so that the value of their experience in the 
design and construction of these vessels for Spain is 
unequalled. 
For the construction of the three battleships at 
Ferrol practically a new yard has to be made, 
rtly on the site of the existing establishment. 
pecial berths will be constructed ; new shops, with 


ed | modern machine-tool equipment, added ; a wharf for 


the reception of material and a graving dock over 
600 ft. long, with a width at entrance of 100 ft., 
and a depth over the sill of 37 ft., will be built. The 
harbour will also be dredged to suit the largest of 
warships. For the placing on board of turrets and 
other machinery a 100-ton floating crane is to he 
supplied. In the civil engineering part of the 
undertaking the British syndicate has the co-opera- 
tion of Sir John Jackson, Limited. 

At Cartagena similar reconstruction work is to be 
undertaken, although not quite to the same extent. 
There will be built at this establishment three 
torpedo-boat destroyers, of 350 tons displacement, 
to steam 28 knots, and to carry five 2.244-in. guns, 
with two deck torpedo-tubes ; twenty-four torpedo- 
boats, of 180 tons displacement, to steam 25 knots, 
and to carry three 1.653-in. guns and three torpedo- 
tubes on deck; and four gun-boats, of 800 tons 
displacement, to steam 13 knots, and to have four 
2.953-in. guns and two landing-guns. At the desire 
of the Spanish authorities, MM. Augustin Normand, 
of Havre, will be associated with the British syndi- 
cate in connection with the torpedo craft, and their 
design of boiler will be installed. The contract also 

rovides that the Sociedad Espaiiola de Construccion 
aval—with which the British firms are allied—are 
to be responsible for all naval work, including new 
and repair operations, during the next seven years. 

The British syndicate have just taken over the 
management of the works, and operations will be at 
once proceeded with, so that the time allowed for 
completion—seven years—will not be exceeded. 
Penalties will be imposed for delay in the delivery 
of the ships or in the completion of the civil engi- 
neering works, and also for deficiencies in speed. 
Thus for each tenth of a knot short of the guaran- 
teed speeds the penalty will be, for the battle- 
ships, 2 per mille, and for the smaller craft 4 per 
mille, up to the first half mile of deficiency, and 
beyond that 3 per mille and 6 per mille respec- 
tively. Corresponding penalities are associated 
with shortage in the radius of action. Most of the 
work will be undertaken in Spain, but the ordnance 
and armour will be manufactured in this country. 
The Spanish authorities take power to utilise the ex- 
perience of the firms in organising armour-plate and 
ordnance works in Spain, if considered desirable ; but 
such a development scarcely comes within reason- 
able economic conditions, as it is doubtful if the 
naval requirements of Spain will justify the scrious 
capital expenditure involved in the equipment of 
the extensive plant now required for producing 
modern armour and artillery, especially as there is 
no guarantee that a change of process may not 
render such plant obsolete within a very short period 
of time. ithin a few years armour-plate plant 
has had to be largely reconstructed, twice owing to 
changes in heat treatment. 

At the Ferrol and Cartagena Works the super- 
vision will, of course, be by experienced officers 
appointed by the Sociedad Espafiola. Thus the con- 
tract provides that of the executive staff and fore- 
men 75 per cent. may be foreigners, but after the 
first two years this proportion is to be reduced 
to 50 per cent.; while of workmen only 10 per 
cent. may be foreigners. In the civil engineer- 
ing department of the undertaking only 25 per 





protection. In their case all these guns are ina 
central well-protected citade:. 

As regards radius of action, it was held that the | 
British project strictly satisfied all the conditions. | 
Indeed, the experience of the three partners in the 
undertaking in connection with steam - turbine 
machinery was regarded as a strong argument in_ 
favour of their obtaining the contract. 

In reaper, 3 the whole matter, the Spanish 
Minister of rine states that, in his opinion, 
‘*the best battleship design, within the strict terms 
of the conditions of contract, is that submitted by 
the British syndicate, as it unites offensive and | 
defensive qualities equal to those of the best ship- | 
of-the-line hitherto built.” In support of this 





cent, of the staff may be foreigners. The Spanish 
Minister of Marine has thus not only made a very 
satisfactory provision for a fleet suited to the strategy 
involved in the defence of Spain, but has made a wise 
provision for the education of constructive officers 
and workmen, so that the upkeep of those ships 
may confidently be left in the future in the hands 


of Spaniards. From every point of view, therefore, 
| the authorities at Madrid, as well as the members 


of the British syndicate, are to be congratulated 
on a carefully conceived scheme, which is sure to 
develop satisfactorily, and re-place the Spanish 
nation among the prominent maritime Powers of 





THE BOARD OF TRADE NEW ELEC. 
TRICSUPPLY REGULATIONS. 

Unpver the Electric Lighting Acts of 1882 and 
1888, the Board of Trade has just issued revised 
regulations relating to the supply of electricity. 
The revision has been rendered necessary in order 
to bring the regulations into line with the two 
recent sets of rules, issued by the Home Oftice, 
relating to the use of electricity in mines and 
factories. The Board of Trade is concerned with 
the safety of the public, and the proper and sufti- 
cient supply of energy, while the Home Office is 
concerned more particularly with the safety of 
operatives ; and although the two departments, in a 
measure, cover different ground, it is in every way 
desirable that the various regulations should not 
clash, but some slight differences between the two 
sets may be noticed. 

In general, although the Board of Trade regula- 
tions cover less detail than the Home Oftice 
rules, they are more definite in the points which 
they do take up, the Home Office rules being 
purposely somewhat general in nature. For 
instance, the Board of Trade instructs that, with 
medium-pressure supply, the frames of all motors 
must be earthed, while for high-pressure supply 
the cases of transformers must be earthed; but 
the Home Office merely states that, where neces- 
sary to prevent danger, adequate precautions shall 
be taken by earthing or by other suitable means. 
Again, the Board of Trade states that for medium- 
pressure supply, either for power or light, the con- 
ductors must be, as far as practicable, completely 
enclosed in a strong metal earthed casing. In this 
case the expression ‘‘as far as is practicable” forms 
a saving clause, but it is noticeable that no such 
definite instruction as one involving the use of a 
metal conduit appears in the Home Office rules ; 
a general expression alone covering the running 
of wiring. Or, again, the Board of Trade regula- 
tions state that for medium-pressure supply all 
switches and fuses must be enclosed, an instruc- 
tion which has no definite parallel in the other 
rules. The Board of Trade regulations in the cases 
referred to above do not apply to factories or 
mines, and it is probable that these more definite 
instructions are necessary for installations in ordi- 
nary consumers’ premises, where it is fair to assume 
that the technical oversight will generally be of 
lower efficiency than in a factory electrification. 

Clause 3 in the regulations states that no extra- 
high-pressure supply shall be given to a consumer's 
premises ‘‘other than a factory, a workshop, a 
mine, or electric traction works, water works, 
sewerage or drainage works ;”’ this would appa- 
rently prevent a large hotel or office building, with 
its own sub-station, taking a high-pressure supply 
from a corporation or company in the same way 
that large Tecinien are now doing to a considerable 
extent. Cases of special sub-stations for large con- 
sumers are, however, contemplated in Clause 28, 
which has reference to such stations on consumers’ 
premises, the assumption being made that they are 
the property of the undertakers. There would 
appear to be no objection, however, to the sub- 
station being the consumer's property, high-pres- 
sure current being bought from the undertakers. 
The power required in large hotels is frequently 
very great, and Clause 3 appears an unsatisfactory 
one, and likely to interfere with legitimate deve- 
lopment in electrical work, which has suffered from 
more than enough artificial handicaps already. 

Clause 6 relates to testing and leakage, and 
states that the leakage current of every complete 
circuit, including machinery, &c., shall not exeeed 
one thousandth part of the maximum supply cur- 
rent, and goes on to say that every such circuit 
shall be tested for leakage at least once a week, 
and the results recorded. It is only possible to 
suppose that in this clause the expression ‘‘circuit 
or “‘complete circuit” refers to a complete distribut- 
ing system with its feeders, but the expression Is 
nowhere defined. And even if the definitions of one 
department might be held to apply to the rules of 
the other, no help is to be obtained from the Home 
Office, which defines a ‘‘ circuit’ as ‘‘an electrical 
circuit forming a system or branch of a system, 
which does not appear to mean anything in par- 
ticular. 

Clauses 4 and 7, which have reference to th: 
size of overhead lines and cables and pressure tests 
respectively, appear satisfactory ; but in Clause 1' 
it is stated that no conductor which is fixed in : 


conduit, and is not continuously covered with insu- 














ENGINEERING. 





89 





Juty 16, 1909.) 





lating material, shall be at a pressure exceeding 
300 volts from earth. This would appear to run 
counter to the necessities of certain surface-contact 
tramway systems. The clause — in the 
portion of the regulations dealing with underground 
mains. 








THE IMPERIAL COLLEGE AND THE 
BESSEMER MEMORIAL. 

On the 8th inst. the King laid the first stone of 
the new buildings for the Royal School of Mines, 
which form the first of extensive additions to the 
Imperial College of Science and Technology. The 
scheme for the establishment of such a college in 
London was first put forward over fifty years ago, and 
had hitherto only been carried out in part. After a 
protracted series of investigations by a Committee of 
the Board of Education, the details of which are 
given in Blue Books issued in 1905, 1906, and 1907, 
the Imperial College received its charter on July 8, 
1907. It took, therefore, from the date of the 
charter two whole years to complete the arrange- 
ments, to draw up the plans, and to prepare the site 
for the new buildings, of which the first stone was 
laid on the 8th inst. 

The purposes of the Imperial College are to give 
the highest specialised instruction, and to provide 
the fullest equipment for the most advanced train- 
ing and research in various branches of science, 
especially in its application to industry, or to any 
other objects as the governing body may think fit. 
It is toform a central technical college for the whole 
Empire, and the aim is to make it second to none 
in the whole world. It will not clash in any way 
with the technical institutions at Sheftield and other 
manufacturing towns in the provinces ; it will rather 
further the excellent work which is being carried 
out in such institutions, by supplying to them fully- 
prepared students whose desire it is to specialise 
in branches of manufacture which form the main 
purpose for which such institutions have been 
established. The governing body carry on the 
work of the Royal College of Science, the Royal 
School of Mines, and other institutions, includ- 
ing the Central Technical College of the City and 
Guilds of London Institute, which form integral 
parts of the Imperial College. Subject to compli- 
ance with the statutes of the London University, 
and pending the settlement of the question of its 
incorporation with that University, the Imperial 
College is established in the first instance asa school 
of the University. 

On June 29, 1903, a representative meeting was 
held at the Mansion House, the object of which was 
to inaugurate a proposed memorial to the late Sir 
Henry Bessemer. Among the distinguished per- 
sons who supported the Lord Mayor and the chair- 
man of the Memorial Committee (Sir William H. 
Preece) on that occasion were the Duke of Nor- 
folk, Professor H. M. Howe (New York), Mr. 
Haldane, Sir John Wolfe Barry, Sir Arthur 
Riicker, and Sir Edwin Durning-Lawrence. The 
resolutions which were passed at that meeting, and 
the expressions of opinion in regard to the work of 
the great inventor, were couched in those eulo- 
gistic terms which have always been associated, 
and rightly so, with the name of Bessemer. We 
have no intention here to enter again into details of 
a biographical nature, although the intimate con- 
nection of Bessemer with the early history of this 
journal might tempt us to do so; they have been 
told at length in Sir Henry’s most fascinating 
autobiography.* We wish, however, to place on 
record the resolution moved by the Duke of Nor- 
folk at the meeting in question. This is as follows : 
—‘* That the meeting heartily endorses the proposal 
to commemorate the great achievements of the 
late Sir Henry Bessemer, the inventor of the 
metallurgical process which bears his name ; and 
it strongly aftirms that such commemoration should 
have for its object some educational work, as far- 
reaching in its beneficent influence as are the 
results of Bessemer’s great invention.” The latest 
tribute which was paid to the memory of the great 
British inventor was contained in the speech pro- 
nounced by the King, when he laid the first stone 
of the College on the 8th inst. 
“I think it is especially fitting that the great 
discoveries of the late Sir Henry Bessemer, to which 
the remarkable development of the engineering in- 
dustries in the last half-century is largely due, 

* “Sir Henry Bessemer, -F.R.S.: An Autobiography.” 
Ottices of ExcrNgERING, 36, Bedford-street, W.C. 





should be commemorated by the equipment of the 
new laboratories of this Institution” (the Royal 
School of Mines). 

The memorial to Bessemer is therefore to take 
the form of providing the complete equipment for 
the metallurgical and mining laboratories of the 
new educational centre; also, and this is recog- 
nised as of equal importance, to maintain the in- 
stallation as a living memorial by keeping the plant 
thus put down abreast with the times. As was 
stated by the Duke of Norfolk at the Mansion 
House meeting above referred to, ‘‘it is certainly 
right and proper when we are founding a memorial 
to a great scientific genius and engineer, that the 
commemoration should not be one which merely 
records the conclusion of his work, but one which 
carries on his work.” Knowing Bessemer as we 
did, we feel convinced that no form for perpetuating 
his memory would have pleased him better than 
the one selected by the Memorial Committee, and 
this view has been confirmed by his family. The 
Committee’s object is.to make the laboratories 
complete in the broadest sense of the word. 

An example of Bessemer’s broadmindedness is 
evidenced by his institution in 1873 of the Bessemer 
Gold Medal, to be awarded by the Iron and Steel 
Institute. His wish, which has been regularly fol- 
lowed since, was that the medal should be given at 
each annual meeting of the Institute—to members or 
non-members—to the inventor or introducer of any 
important or remarkable invention in the mecha- 
nical or chemical processes employed in the manu- 
facture of iron or steel; for a paper read before 
the Institute and having special merit or importance 
in connection with iron and steel manufacture ; for 
an original investigation bearing on iron and steel 
manufacture, contributed to the Journal and cap- 
able of being productive of valuable practical re- 
sults. The Council, in their discretion, may award 
the medal in any case not coming strictly under the 
foregoing definitions if they consider the iron and 
steel trades to have been substantially benefited by 
the person to whom the award is made. 

According to the Journal of the Institute, ‘‘there 
was no higher honour that they could confer on 
their members than the presentation of this 
medal.” The first recipient of the Bessemer Medal, 
in 1874, was Sir Lowthian Bell, Bart. ; since that 
date it has been presented to a large number of 
British, American, French, German, Swedish, and 
Austrian scientists and men of note. At the Spring 
Meeting of the Iron and Steel Institute, held on 
May 14 last, the medal was awarded to Mr. A. 
Pourcel, a well-known French metallurgist and 
scientist. 

Bessemer held strong views, and among other 
things in which he believed, he believed in his 
steel ; this was his own invention-—his child—and 
in this trait he was not different from any other 
inventor. Nasmyth dreamt of steam-hammers and 
steam pile-drivers. Bessemer, fifty years ago, dis- 
placed the manufacture of puddled iron ; and, un- 
fortunately, in certain quarters, this does not appear 
to be forgotten against him to this day. We have 
already pointed out in these columns that he has 
always been gratefully remembered by other nations 
outside Great Britain; and in closing this brief 
article we cannot do better than to quote a few 
remarks which fell from the Hon. Abram 8S. 
Hewitt, at the Iron and Steel Institute meeting, 
held in New York in 1890. This genial American 
said :—‘*. . . I have some hesitation in referring to 
another point which seems to me to be required in 
order to complete this hasty reference to the claims 
of Sir Henry Bessemer to the admiration and 
gratitude of mankind. It is to be hoped that out 
of the stupendous results of his genius he has 
acquired for himself an ample fortune. How large 
the amount may be I have no means of knowing, 
but if he should be in receipt of even a small per- 
centage of the annual saving to society, he would 
have the largest income of all men in the world. . . . 
| No man can allege that he is not a positive gainer 
| by the results of the Bessemer invention . . . his 
example is of inestimable value in showing that the 
| existence of large fortunes, as a rule, is the evidence 
| of benefactions vastly greater to the wealth of the 





| lost.”” 

__ The foundation stone of the new buildings has 
| been laid, and a number of subscriptions have been 
|received, but many more are desirable if the 
|memorial is to be in any sense adequate to the 
| merit and services of the man whom it is designed 
| to commemorate. 


THE ALLOCATION OF COST OF TRAM- 
WAY STREET-WIDENINGS. 


Tuts difficult question has again come up before 
the London County Council, but nothing yet 
ap to be definitely settled with regard to it. 
It is one of those matters the difficulties of which 
appear to increase in almost direct proportion to their 
importance, It may be remembered that in June 
last year the matter was referred by the Council 
to the Finance, Improvements, and Highway Com- 
mittees for consideration as to how much of the 
cost of street improvements is fairly chargeable to 
the tramways that use the streets. The committees 
named have since then gone carefully into the 
various phases of the question, and have had before 
them the views of the sub-committee which they 
had appointed. The recommendations now brought 
forward seem to be founded on the axiom that 
‘the proportion of the cost of the street im- 
provements and age: which should be charged 
to the tramways should bear a direct relation 
to the benefit derived by the tramways.” This 
is, no doubt, an excellent axiom, and one with 
which most people will find no difficulty in 
agreeing; the justice of it is manifest. Un- 
fortunately, however, the difticulty lies in rightly 
assessing the extent to which the tramways in 
all the various cases that occur arc benefited. 
The Council has the power (given by Parliament) 
whereby they can make an apportionment as to the 
amount to be charged, but it seems that in the past 
they have treated the matter rather as one of policy 
than of accountancy. It appears that this matter 
of charging any part of the cost of improvements 
to the tramway account has only arisen since 1899. 
During the lifetime of the Metropolitan Board of 
Works the net cost of improvements undertaken 
by them, amounting to 11,516,974/., was charged 
without question on the rates. For the first 
eleven years of their existence the London County 
Council followed the same practice, and voted a 
total of 6,355,956/. on improvements, and made no 
provision for tramway purposes. When, in 1897, 
the Council first began to work its tramways things 
were changed, and the question of the chargeability 
of the cost of improvements to the tramways came 
up. 
There may be said to be three classes of street 
improvements—namely, those entirely necessary 
for the accommodation of the general traffic, quite 
apart from the tramway traflic ; those necessary in 
order to meet the needs partly of the general through 
traffic and partly of the tramway traflic ; and those 
cases where it is quite unnecessary to widen the 
thoroughfare for the purpose of the general traftic, 
the existing width being sufticient, and any widen- 
ing being, therefore, entirely for the assistance of 
the tramways undertaking. The Council in July, 
1903, agreed to these propositions, and in the case 
of improvements under the second head the cost 
was usually divided into thirds—namely, one-third 
to the local authority, one-third to the tramways, 
and one-third to the account of the improvements. 
These proportions were, however, not always 
strictly adhered to. This practice was generally 
adopted until November, 1906. 

It appears that very little light on the subject 
has been procured from provincial sources, for the 
practice in the provinces varies greatly. In Bir- 
mingham and Manchester large sums are charged 
to the tramways capital account in respect of street 
improvements, but this does not appear to be any 
reliable guide as to the general practice. The main 
point at issue seems to be whether the tramway has 
derived or will derive benefit from any improvements 
carried out. Where improvements are entirely 
necessitated by the construction of new tramways or 
the doubling of an existing single line there should 
not be much difficulty about deciding the amount 
of the apportionment, and the greatest trouble 
will arise where improvements are partly necessi- 
tated by the construction of a new tramway or the 
doubling of an existing one, which is a distinct 





advantage to both through and local traftic. In 
these cases a benefit may accrue to the neighbour- 
| hood, and it would seem fair under such circum- 


His Majesty said: | world, by which all have gained and none have | stances that the local authorities should bear part 


| of the cost. Again, it is easy to conceive conditions 
| wherein certain street-widenings along the route 
|of an existing tramway are a great advantage to a 
neighbourhood, and that no part of the cost of 
such alterations should be charged to the tramways. 
There is also another case—that of improvements 
which are carried out along routes which are 
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subsequently occupied by tramways in the course 
of a few years. If these improvements are under- 
taken solely for reasons of general traffic, we cannot 
see why any charge should be made against the 
tramways. If, however, when the improvements 
are made, they were partly carried out with a view 
to the accommodation of a tramway in the future, it 
is certainly a question whether the tramway should 
not bear part of the burden. 

There are cases where widenings have been carried 
out in roads traversed by tramways owned by or 
leased to a company who would not recognise any 
liability to contribute towards the widening. If in 
such cases it is held that had the Council been 
working such tramways at the time of the widening 
they would have been justified in contributing, the 
point may arise as to whether, when the Council 
obtains possession, this view should be made retro- 
spective. The whole question is, as we said before, 
surrounded with difficulties, but they do not seem 
to be of such a nature as to be beyond solution when 
considered carefully on their merits. 








THE TRONMONGERY AND HARDWARE 
TRADES’ EXHIBITION. 

TuHat home of trades exhibitions — the Royal 
Agricultural Hall, at Islington—has again opened 
its doors to the ironmongery and hardware and 
allied trades, which have now a typical display of 
goods under its roof. The Ironmongery Exhibition 
can never be said to be of very direct interest to 
engineers, and the present one (the eighth) is in no 
way different from its predecessors in this respect. 
It is not large, and contains chiefly articles which, 
though distinctly various, and generally, no doubt, 
very useful, have appeared many times before. 
There are some, however, to which we may call 
attention as being either new or possessing special 
interest. 

There is very little machinery on view, excepting, 
of course, such things as mechanical household ap- 
jliances and the like. Messrs. M. Glover and Co., 
Holbeck-lane, Leeds, have a few new machines and 
appliances for wood-working, or for use in con- 
nection therewith. One of these is a window- 
framing machine, which has only recently been put 
on the market. It is intended chiefly for use in 
making window-frames, but it can be put to a great 
variety of purposes, and is particularly applicable to 
joint-making. It operates with a mortice tool and 
a double circular saw. This latter combination con- 
sists of two saws placed side by side, with a space 
of about % in. between them, in which there isa 
revolving cutter, the saws projecting slightly beyond 
the cutter. We hope, however, to give a fuller 
description of this machine at a later date. At this 
stand, also, there is a model of a wood-splitting, 
arranging, and bundling-machine, and of a sawdust- 
briquette fire-lighter plant. A novel letter-copying 
press, worked by the foot, is also on view. 

Mr. John Atterton, of Haverhill, has on view 
a new machine for grinding the knives of lawn- 
mowers. It is very compact and has a backing-oft 
attachment fitted. 

Small tools, particularly those used by engineers 
and carpenters, are well represented, as some of the 
leading makers are exhibiting. Among them are The 
L. S. Starrett Company, 36 and 37, Upper Thames- 
street, London, E.C., who have at their stand some 
new things, among which is a collection of English- 
pattern steel rules, with English and metric gradua- 
tions. This firm have hitherto made rules of this 
type with each end square, which is the American 
custom, but they now manufacture them with one 
end rounded, as they find that the English demand 
is for this type. The rules are fine specimens of 
workmanship. The firm also show engineers’ 
taper, wire, and thickness gauges, which have been 
specially designed for the use of marine engi- 
neers and machinists who wish to have these 
gauges in a compact form. They are all mounted 
in handles like the blades of a knife, and the 
taper-gauge shows the thickness in sixty-fourths 
up to ;% 1m. on one side, and on the reverse side is 
graduated, as a rule, for 3 in. of its length, reading 
in jy in. and jin. The wire-gauge (English stan- 
dard) shows on one side sizes numbered from 19 to 
36, with two extra slots, one , in. and the other 
hin. Onthe reverse side the decimal equivalents 
in inches are given, expressed in thousandths. 
This gauge has also nine thickness, or feeler-gauge 
leaves, which are Sperone 4 in. long, and of 
the following thicknesses :—0.002 in., 0.003 in., 


in. All the leaves fold within a case 4} in. 
long. Another article of interest at this stand is 
a planer and shaper-gauge, which is designed for 
getting different heights on a planer. The gauge 
is case-hardened and neatly finished. Another new 
thing is an attachment for combination squares. 

Messrs. Charles Churchill and Co., Limited, 
9-15, Leonard-street, Finsbury, London, E.C., have 
a very interesting stand of American tools, though 
there is nothing specially new. There is, however, 
one which, if not connected directly with engineer- 
ing, will, no doubt, prove useful to many engineers. 
This is a safety razor which is sold at a remarkably 
low price, considering the excellent workmanship 
and finish that have been bestowed upon it. It has 
been breught out to compete with the ridiculously 
high-priced razors of the safety type now on the 
market. Another useful little tool made by this 
firm is a socket in which twist-drills that have had 
the shanks broken off may be used. It is made 
with a flat on one side of the interior, so that when 
a drill is broken, all that. is necessary is to grind a 
flat on one side of the drill, so that it will fit the 
socket, and it can be used again. There are, of 
course, many other tools at the stand, but they are 
of the usual type. 

The tools of Messrs. William Marples and Sons, 
Limited, Hibernia Works, Sheftield, are well 
known and are well represented at the Exhibition. 
Among them is a very handy mitre -shuteing 
machine. It will make a perfectly true joint in a 
few seconds, and, being fitted with a double mouth, 
it works equally well either hand, and is adapted for 
both hard and soft-wood mouldings. It will shute 
up to 6in. by 2g in. As would be expected, this 
firm have a very tine collection of beechwood planes, 
with their irons in every stage of construction from 
the raw material to the finished article. Messrs. 
Marples and Sons are, we believe, now the only firm 
in England manufacturing this class of plane. They 
also show a new patent bench, the height of which 
is adjustable without disturbing the work. This is 
a distinct convenience, as it makes the bench suit- 
able for workers of different heights. There is also 
a convenient form of hand drilling-machine with 
adjusting feed. Messrs. Robert Sorby and Sons, 
Limited, Trafalgar-street, Sheftield, have, as usual, 
a very fine exhibit of tools of all kinds ; but per- 
haps the most noticeable feature of their stand is 
the collection of skates on view, including facsimile 
copies of the skates made fifty years ago for her 
late Majesty Queen Victoria and for the late Prince 
Consort. Skates of all types may be seen, whether 
for figure-skating or hockey-playing. 

Messrs. Burton, Griffiths, and Co., Ludgate- 
square, Ludgate-hill, London, E.C., have a very 
interesting collection of what they call their 
‘* Ludgate” series of carded tools, such as twist- 
drills, taps and dies, &c., which they guarantee to 
be made of the best materials, and to be carefully 
tempered. These constitute a new line, and are 
well worth a visit, particularly by amateurs and 
those who do not wish to go to a great expense in 
providing themselves with such appliances. There 
are also some interesting foot-power grinders at 
this stand. Messrs. Edward Preston and Sons, 
Limited, Whittal Works, Cheston-road, Birming- 
ham, have a good show of planes, boxwood rules, 
and measuring-staffs. 

All kinds of materials and appliances for polishing 
or plating metals may be seen at the stand of Messrs. 
Palmer and Co., 35, Vittoria-street, and 1 and 2, 
Newhall-street, Birmingham. Among these is a 
new form of bufting calico, which can be made for 
colouring or for cutting down, and a new polishing 
brush, the bristles of which are pressed into place by 
hydraulic pressure. These brushes, it is claimed, 
have three times as many fibres as an ordinary 
brush of a similar size. The firm also show some 
special anodes for nickel-plating, which, it is said, 
give a better coating than the ordinary type, with 
much less resistance. 

The Carborundum Company, 29, Clifton-street, 
Finsbury-square, London, E.C., havea very striking 
stand, which contains exhibits, including all kinds 
of sharpening stones, made by them, and samples of 
the raw material. The hones made by this firm are 
now too well-known to need any description, but, in 
addition to these, there are on view some very 
handy forms of hand-driven carborundum wheels. 
One of these has a stone 8 or 9 in. in diameter by 
about 1 in. wide, which is mounted in a non-break- 
able cast frame with ball-bearings. It has been 
made specially for small shop use. It has a twist- 


and 


When the handle is turned at a normal speed of 
about 27 revolutions per minute, the stone revolves 
at a speed of about 4000 revolutions per minute. 
This grinder is driven through spur-gearing, but 
there are others at the stand that are Siedven. 

Aluminium goods, chiefly cooking utensils, are 
well represented, which seems to indicate that these 
articles have now become very popular. Among 
the firms who exhibit this class of goods are Messrs. 
Frederick Braby and Co., Limited, Fitzroy Works, 
352 to 364, Euston-road, London, N.W., who 
appear at the Ironmongery Exhibition this year 
for the first time. In addition to the aluminium 
utensils on view at this stand are some galvanised 
hot-water tanks fitted with what is called a ‘stay 
manhole” and cover. This form has been designed 
with a view of simplifying the operation of re- 
moving the cover from the tank. In each of 
these tanks the manhole is supported by a stay 
which passes down to the bottom of the tank, and 
is attached to a cross-piece~of iron on the inside 
of the hole. The stay-bolt passes up through the 
centre of the circular cover, and is screwed at the 
end. When the cover is put on, it is secured by a 
nut, which is screwed on the projecting end of the 
stay-bolt, the joint being made by a rubber ring. 
In addition to the ease with which it allows the 
cover to be removed, the stay has the advantage of 
strengthening the tank very considerably. 

Although, perhaps, not of direct interest to 
all engineers, there is a novel appliance to be 
seen at the stand of Messrs. Brown Brothers, 
Limited, 22 to 34, Great Eastern-street, London, 
E.C., which is well worth inspection, if only on 
account of its ingenuity. It is a baby carriage, 
which opens or folds up with one movement only, 
the operation being performed with one hand. 
When closed, the whole carriage occupies a space 
of about 6 in. in thickness, wheels included. The 
framing is constructed entirely of steel bicycle 
tubing, and can be upholstered in any style. It is 
fitted with adjustable back and foot-rest for a sitting 
or a reclining position of the occupant. The Ex- 
hibition closes on Friday, the 23rd inst. 








NOTES. 
Suction-Gas Tuc-Boats on THE RHINE. 

THE new suction-gas tug-boat Knipscheer IL., 
belonging to Ruhrort, which made its trial trips 
in the spring of this year, began its haulage duties 
a few weeks ago up the Rhine to Mannheim and 
back, towing cargoes of 350 tons in two barges. 
These trips — perfectly successful, and have 
demonstrated the reliability of the system, especially 
the extraordinary saving in coal. Owing to the 
strong down-stream currents in the Rhine, the tug 
business has hitherto always been a precarious one ; 
but the new method of using gas-engines has 
resulted in considerable economies, as the cost of 
fuel is less by 50 to 70 per cent. than that of the 
existing steam-tugs. A further difficulty has been 
overcome. During the sumimer months the great 
heat in the Rhine valley causes the stokers on the 
steam-tugs much distress, and high wages have to 
be paid to get men at all. In the suction-gas tugs 
only ordinary labourers are required, and the fuel 
is fed into the producers by a simple automatic 
arrangement. For fuel, the producers use lignite 
in place of coal or slack. This brown coal is mined 
in the Rhine provinces, and ean be brought alongside 
the river at Wesseling at very small cost. The 
lignite industry will therefore profit considerably by 
the new departure in hauling. Those who travel 
by rail along the banks of the Rhine have noticed 
the great nuisance caused by the dense smoke 
emitted by the steam-tugs-—a smoke that spoils 
the riverside residences, townships, and vineyards 
between Mayence and Cologne. If gradually the 
present boats are superseded by the new suction- 
gas tugs, it will be a great blessing to inhabitants 
and tourists alike. For some time past tug- 
owners have been prosecuted by the authorities on 
account of this smoke nuisance; they will now 
welcome the success of a smokeless method of 
haulage, especially as it is also a more economical 
method. The gas-engines on the new tugs were 
supplied by the Deutz Gas-Engine Company ; the 
important reversing-gear, together with the main 
shafts and propellers, were manufactured by Messrs. 
Liinnemann, of Ruhrort. The consulting engineer, 
who made the preliminary investigations into the 
application of gas-power for these tugs, was Herr 
nder, who also designed and superintended the 








0.004 in., 0.006 in., 0.008 in., 0.01 in., 0.015 in., 


drill attachment which can be fitted when required. 





construction of the boats. The trial trips and the 
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first working trips were carried out under the 
supervision of Herr W. Liinnemann, of Ruhrort. 


Tue Iron InpuUsTRY OF SWEDEN. 


At a recent meeting of persons interested in 
the Swedish iron industry a statement was made 
with reference to the more immediate prospects 
of this important industry. It was said that 
he hopes of a steadily-growing production would, 
to a material extent, have to be based upon the in- 
creasing consumption of iron within the country. 
Some thirty years ago Sweden’s entire consumption 
of rolled and hammered iron and steel and foundry 
pig iron only amounted to about 160,000 tons per 
annum, whereas it was now 470,000 tons, of 
which about half was imported. Not that the 
home iron industry was not anxious to supply 
what was wanted; some of the larger Swedish 
ironworks had of late years carried out important 
extensions in order ‘to meet the home demand and 
keep out foreign competition. There were only 
a few articles, either entirely free from duty or in- 
sufficiently protected, which were not yet being pro- 
duced within the country, but as it was to be 
expected that the new tariff would provide suffi- 
cient protection also for these articles, the 
Swedish iron industry might ere long supply the 
greater portion of that iron which was now being 
imported. This wish was becoming more general 
every day, the more so as the Swedish iron at 
present suffered from the general depression. The 
question had several times been raised—last time 
a couple of years ago—whether it was possible 
to use Sweden’s rich deposits of iron-ore for the 
manufacture of ordinary coke iron for export. 
Three years ago the matter had even been so far 
advanced that complete plans had been prepared, 
and a suitable site for works bought in the vicinity 
of Gothenburg. The concern was to be on a 
large scale; it was intended to yield, to begin 
with, 230,000 tons of iron per year, and was to 
cost 23,000,000 kr. ; but doubts were raised as 
to whether it could pay its way. The promoter, 
however, for a time stuck to his scheme, but under 
the somewhat extraordinary supposition that the 
State and the mines interested should find him a 
bonus of 8 kr. per ton of manufactured pig iron. 
It might be necessary to emphasise the point that 
all expectations of a coke-iron industry in Sweden 
on the American style, and based upon export, 
unfortunately had little prospect of being realised 
within a calculable future. The dearth of suitable 
coal within the country, and the country’s out-of- 
the-way position as far as the large iron-consuming 
countries were concerned, mitigated against it. 


Tue Eanér-Hotmstrom TELEPHONE APPARATUS. 


This new invention, which has recently been tested 
with great success, inasmuch as easy and entirely 
satisfactory telephonic conversations took place 
between Sundsvall, North Sweden, and Paris, vid 
Copenhagen, with Copenhagen in the line for hear- 
ing, has attracted much attention in all interested 
quarters. The two inventors, both engineers on 
the staff of the Swedish State Telegraphs, have for 
several years been engaged in experiments for the 
purpose of improving the telephone, and have also 
brought about valuable improvements in the micro- 
phone, but the recent long-distance telephone ex- 
periments have not referred to these inventions but 
to the use of heavy power currents instead of the 
comparatively feeble currents of ordinary telephone 
work. This makes it possible to increase the 
despatched energy current at will, and with an 
energy forty times that hitherto reached ; it has 
been possible to telephone double the distance 
that was possible with the ordinary equipment 
Experimenting has been going on between Ber 
lin-Cupenhagen-Stockholm and between Berlin 
Coloyne-Hamburg-Stockholm, and now most re- 
cently between Paris and Sundsvall. It was also the 
intention to experiment by way of London-Paris- 
Copenhagen, but owing to the less satisfactory state 
of the Channel cables, this plan has in the mean- 
time been abandoned. With special arrangements 
it lad hitherto been cauiiie te telephone a 
dist:nce of 1800 to 2000 kilometres by using ex- 
pens ve 4.5 to 5 millimetre copper wire, but this 
dist»:ce was considerably reduced when wire of 
smailer dimensions, or submarine cables, were in- 
sertcl in the line. The two inventors saw that a 
new departure would have to be made, and their 
first efforts were to construct a microphone capable 
of sianding a comparatively heavy current, which 
naturally would increase the distance over which 





telephonic conversation could be carried on. Their 
experiments, which commenced in February, 1907, 
had, as early as the beginning of 1908, been carried 
so far that the principles had become clear. A new 
apparatus was constructed, based upon these prin- 
ciples, and in March, 1908, the first experiments 
were made on the Berlin-Stockholm line; the 
result was excellent, but the inventors preferred to 
keep silent about it pending the perfecting of the 
method. Both the Swedish and the German 
authorities have done all in their power to facili- 
tate the experiments, and conversations with the 
new apparatus have taken place between Geheime- 
trat Braun, in Berlin, and General - Director 
ydin in Stockholm. The experiments carried on 
in Sweden have given the following results as 
to the respective capacity of the ordinary Swedish 
State telephone apparatus and that of the Egnér- 
Holmstrém type :— 

Conversations 
Carried on 
through the New 
Apparatus over 
the following 


Longest Distance 
in Kilometres 
with Ordinary 

State Telephone 


Apparatus. Distances, in 
Kilometres. 
With 3- millimetre 
copper-wire line... 1000-1200 2000 
With 4.5-millimetre 
copper-wire line... 1800-2000 4000 
With 3- millimetre 
iron-wire line 180-200 400 


In all these experiments the microphone current 
used for the new apparatus was from 1 to 1.25 am- 
peres. If the strength of the current is increased, 
there should be no difficulty in talking over almost 
any distance, but, at present there is hardly any 
reason to go in for a microphone current stronger 
than the one mentioned above. The invention is 
also expected to prove of considerable importance 
in the matter of wireless telephony. 


THe JAPANESE FInaNciAL ANNUAL, 


The ninth Financial and Economic Annual of 
Japan, issued by the Department of Finance, has 
just come to hand, and it maintains the reputation 
of those which have preceded it for the complete- 
ness of its information and the systematic manner 
in which it is arranged. The diagrams illustrating 
the most important statistical tables in the book, 
which we have noticed in previous issues, are con- 
tinued and improved, and altogether the publica- 
tion is a model of its kind, many of the features of 
which might be adopted in the Government reports 
of this country. The detailed discussion of its con- 
tents is, of course, beyond our scope, but we com- 
mend the matter to the attention of our readers who 
are interested in economic and financial questions 
as these affect national conditions. It is reassuring 
to find that, notwithstanding the depression which 
has made itself felt in Japan, as well as in other 
quarters of the globe, the general condition of 
affairs is far from being unsatisfactory, and the 
Annual is, on the whole, a hopeful document. It 
is true that it shows that Japanese financiers, like 
those of Great Britain, Germany, the United 
States, France, Russia, and, indeed, most other 
progressive countries, are struggling under the 
automatic growth of expenditure and the reluctance 
of revenue to respond to national necessities, and, 
although the actual results for the financial year 
1908-9 did not quite fulfil the hopeful calculations 
which the Finance Minister had made, the normal 
conditions of national life had been restored. The 
Japanese Government was placed in a most diffi- 
cult financial position as a consequence of the war 
with Russia, but it faced it cheerfully and with the 
determination not only to meet all its liabilities, 
but to pay many of them off as soon as possible. 
Plans were laid to increase the revenue by new 
taxation, and to reduce the expenditure by various 
economies, such as the spreading of already author- 
ised expenditures over longer periods, the redemp- 
tion of expensive Exchequer Bonds, and the 
avoidance of t the issue of public loans, with the 
result that it is expected—though the final figures 
are not yet declared—that there will be an excess 
in the total actual revenue, over the estimates, of 
174 million pounds, which has been balanced by 
the ordinary and the supplementary expenditure, 
while the estimates for the current year are opti- 
mistic. A very clear statement of the general con- 
dition of finance and economy in 1908 is given as 
an introduction to the detailed estimates, which we 
commend to the attention of those who are in- 
terested in the matter. The notes on the various 
sources of income should be studied very carefully, 








in view of the discussions which are at present 
taking place on the Finance Bill in Parliament, and 
they show that, in some respects, the Japanese 
have anticipated some of the proposals therein 
made. The receipts from Government enterprises 
and State property are of special interest, as they 
show that | are is rapidly developing a system of 
national co-operation which will place her in a very 
strong position in the world competition, for it means 
that national resources are being used for national 
purposes. The supply of tobacco, salt, and camphor 
is in Government hands, while all the chief railways 
have been monopolised, and the profits from these 
undertakings form a considerable item in the 
national revenue. Many of our readers will be 
specially interested in the new a Law 
which was promulgated in March, 1909, and will, 
from January 1, next, take the place of the Naviga- 
tion Encouragement +Law of 1896, and which we 
explained in our issue of April 30 (see 582, 
val Ixxvii.). Under that law vessels of 1000 tons 
and a speed of 10 knots were subsidised, but under 
the new law only those with a gross minimum ton- 
nage of 3000 tons and a speed of 15 knots will be 
subsidised. These vessels must be registered in 
Japan, and under the subsidy agreements may be 
made to run regularly, but not for more than five 
years, on the four principal ocean lines of commerce 
from Japan—namely, to Europe, North America, 
South America, and Australia. The Annual is most 
interesting, not only for the facts it contains and 
the careful and systematic manner in which they 
are arranged, but also for the indications of national 
policy which Japan is pursuing and which is certain 
to give her a wapetaliog position in the trade of 
the world. 








THE SCOTTISH AUTOMOBILE CLUB 
RELIABILITY TRIAL. 

We have now received the full report of the 
results of the reliability trial held by the Scottish 
Automobile Club, which we briefly noticed in our 
issue of June 25. From the point of view of the 
ordinary user of a motor-car, the Scottish trial 
has been for some time the most important event 
of the year, as it is a trial of ordinary touring-cars 
under conditions as similar as possible to those 
met with in ordinary work, with the exception that 
they are somewhat more severe. The trial held this 
year was generally similar to previous ones, but the 
course was longer and the roads rougher, and it may 
fairly be considered to have been the most severe 
trial which has yet been held for touring: cars. 

Sixty-eight cars were entered, of which sixty-five 
actually started, and particulars of these will be found 
in TableI., page 92. The three non-starters were the 
14-16-horse-power Darracq, 45-horse-power Shef- 
field-Simplex, and 28-horse-power Germain. Com- 
paring the particulars of the cars with those of pre- 
vious years, the most striking point is the complete 
absence of steam-cars, of which there have usually 
been a few representatives. All were propelled by 
internal-combustion engines burning petrol, and 
fifty-two had four cylinders, five had two cylinders, 
five had one cylinder, two had six cylinders, and one 
had three cylinders. The four-cylinder cars were 
therefore in a very large majority, and the propor- 
tion of six cylinders was extremely small. Thirty. 
six of the cars had three speeds, twenty-eight had 
four speeds, and one had two speeds. A direct 
drive on the top speed was almost universal, the 
only exceptions being three cars, which had four 
speeds, with the direct drive on the third. The 
large majority of the cars also had live axles, 

The classification was, as in previous years, by 
price, that of the chassis complete with t being 
taken as the basis, and the majority of the classes 
were for the cheaper cars. This seems much the best 
basis for a competition of this kind ; the numerous 
classes for the cheaper cars are also advantageous, 
as these are very much the more important. The 
system of. judging consisted of giving marks for 
reliability, s up the timed hills, and petrol 
consumption. Of hone, 900 marks were given for 
reliability, 50 for s up hills, and 50 for petrol 
consumption. Reliability was, therefore, the essen- 
tial point, and the marks for economy and hill- 
climbing were only sufficient to differentiate between 
two thoroughly reliable cars. 

e marks for reliability were determined by 
giving 900 as a maximum, and deducting marks 
from this for all involuntary stoppages, for delay 
in starting, and for inefficient brakes. Tyre stop- 
pages were dealt with specially, a total of one 
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hour for the whole of the trial being allowed In classes D and E the marks obtained by the The Scottish Cup for the vehicle showing the 
free of loss of marks, after which marks second cars were so infinitesimally below those lowest fuel consumption per ton-mile over the whole 
were deducted for all stoppages or tyre repairs, gained by the first that silver medals were awarded trial was gained by the 38 h.-p. Minerva, with a 








but at a much lower scale than for mechanical to the :— consumption of 0.02244 gallon per ton-mile, or 
breakdowns. On the whole this works well, as 15 h.-p. Star, 44.57 ton-miles per gallon. 
it allows of a car having a puncture without 20 ,, Vauxhall, A summary of the whole of the marks gained by 


having its record spoilt; while if a car syste- In Class H there was only one competitor, who all the competing cars is given in Table II. 
matically has tyre troubles from the wheels and lost so much time in repairing his detachable Of the competing cars, thirty-five were British 
tyres being too small, it is liable to lose marks. wheels that no medal wasawarded, Bronze medals and thirty of foreign origin—viz. :—Fifteen French, 


TABLE I.—PARTICULARS OF CARS AND THEIR PERFORMANCES IN THE SCOTTISH AUTOMOBILE CLUB TRIAL. 








CYLINDER CAPA PETROL 


































































oe A 
gs | TLIN ye er Yur Ratio BETWEEN ENGINE = 
3 Ex | Crimpers. Wasanr. pve gg AND BACK WHEELS ON 3 Cons MPTION, 
ah 22 ; Sse scant ith, Pelebnistbi _ils , ‘ 
: a s ae tok | ai , - | Sanej YS 
Ne. NAME. # 3 fy 5 | ig < 3 3 | yu eb 88) 28's, 
S : ~ S| .22 3 < = S42 \/s3 eae 
2a 3 25% Numbe:| DIAMETER. | STROKE. r 2 | se 8 = & = 3S & & é 3 —_ AS so ees 
mc & BS8! | & | $4 Es a Py - e |} SE\ 28] &e 1825 
z- | 222) Bo | 224 4 p< 3 #1418 | 3/88 &&| £8 gas 
ft. in. ft. in, | | in. jmm. in. j mm. cu. in, cwt. ewt. 
Crass A; Price or CHAssIs WITH TYRES NoT EXCEEDING 175/. 
A 1|/6h..p.Rover.. .. .- 2/6 Oj210; 1 | 3% j 97 | 48 | 110) 49.5 1.14 | 10.87 | 13.72] 4.5 3.6 | 16.5; 9.2 5.1 | 3.23 | 32 | 21.95) 64 
A 2/10 h.-p. Adams ote eee Te 1 4) whe ov] .. | a 1.26 | 15.47 | 1848 | 68 5.7 | 14.5] 7.1 3.7 | 3.92 | 28.72 | 26.53 | 57.44 
A 3/|39h.-p. Chenardand Walker; 2 | 7 8/4 4 1 4 100 4} | 120 57 1.20 13.93 | on, a on 15.5 | 6.5 3.9 2.6 | 6 
A 4{l0h.-p. Riley .. .. . 217 3137 2 33 a ss 83 1 | 13.81 | 16.80 6 49 | 128] 69 4.7 | 2,72 | 35.19 | 29,56 | 70.38 
A 5(|3-10h.-p. Darracq .. it £1) Sis ¢ 2 34 90 43 + 120! 93 | 133 | 1442! 17.82 6.4 5.2 Bs 7 ' 37.75 | 33.64} 75.50 
Crass B; Price 175/. To 215i. 
B10 10h.-p. Cadillac 21610 4 6 1 “a te 5 ca 98 1 13.93 | 17.54 7 56 | 102 .. 2.4 ) 4.98 
Bill 12h.-p. Adler .. 4 8 6% 5 2 4 3 | 7 + = 22 oe 14.68 21.05 6.5 4.5 18.6 7.9 4.6 | 4.04 
B12 8h,-p. Rover 2/7 0/8 & 1 45 | 114 5k | 130 | 81 1.14 15.36 | 1844 5.3 44 /146 8 4.5 | 3.28 
B13 (12 h.-p. Vulean 4/°8 0/49 4 3h si ee 139 1.36 16.63 22.85 7.8 5.7 14.6 7.8 4.5 | 3.28 | 
B14 10-12 h.-p. Phoenix .| £/8 O48 2 3} | 90 | 4 | 100 | 77 | 1.17 16.72 | 19.89 | 4.6 B9 | 124) 7.4 4.5 | 2.86 | 30.93 30.76 | 61.36 
B15 12-18 h.-p. Riley 2 a 8 0 4 3} 2 4 | 101 5 127 | 124 | 1.23 17.33 20.46 7.2 6 11.9 6.4 4.5 2.66 | 28.21 28.87 56.42 
B16 12h.-p. Ciyde “# ; | 2/6 9/8 4] 3 3h 80 3} | 99 | 8 | 1.13 14.41 17.51 5.8 4.7 18.5 82 4.9 | 3.78 | 27.03 23.67 54.06 
B18 10h.-p. Delage S.47 BE F 4 23 62 43 | 110 81 1.77 13.63 16.84 5.9 4.8 14.9, 6.9 3.9 | 3.82 | 31.29 | 26.35 62.58 
Crass C ; Price 215/. To 2601. 
© 20 (10-12 h.-p. Humber 4};8 0|4 9 4 3} * 33; .. | 144] 107 | 1816 | 24.62 84 | 58 | 128| 7.1 3.4 | 3.62 | 27.28 | 33.58 |109,12 
C21 12-14h.-p. Argyll... 4/18 3/5 2 4 3h | 80 4 | 100] 122 1.25 18.19 * 6.5 He 14.4 7 4.3 3.34 | iia 
C 22 12-14 h.-p. Chambers... 4/80/47 4 me ih 4 .. | 148 1.18 17.15 | 234 8.4 6.1 12.3 6.2 4.1 | 3.03 | 24.07 | 28.13 | 96,28 
C23 14-16h.-p. Miesse .. 4 8 5/5 3 4 3h 80 | 43 110 | 135 1.38 17.79 24.14 7.6 5.6 8) a8 )..; 2.9 | 3.31 | 24.07 | 29.08 96,28 
©24 12h.-p. Chenard and Walke:| 4 8 44 6 0! 4 3 75 43 | 120) 129 1.60 17.75 24.46 7.3 5.3 143 6 29); 2 7 23.46 | 28.7 | 93.84 
©25 10-12 h.-p. Martini 2/7 8)41 4 2 67 | 3 | 90 77 1.34 14.78 | 17.8 5.2 os | Sy t ZS). 4.3 | 3.86 | 27.92 | 24.87 rl 
€26 10 h.-p, Alldays |}7 6/46 2 3} ae he ee Pes 99 | 1.20 15.82 18.85 6.2 5.3 15.7! 7.6 46) 3.9 4.03 | 26.45 | 24.93] 59.90 
C27 |12h.-p. Star... | 4 9/48 4 3} - 4} i 149 | 1.38 19.73 26,74 7.3 54 | 46] 78] .. 4.3 | 3.39 | 25.25 | 33.76 ' 101 
Crass D. 
D380 15h.-p. Mars .. 4 (9 0;5 3 4 33 | 95 43 120, 207 1.27 22.87 | 29.11 x ) 6.1; 29 2 3.07 | 19.09 
D31 20-30 c. . Cadillac 4/810 5 0 ae a 4} me 227 1.12 22.90 29.36 9.9 7.7 | 116) 59 3.2 | 3.66 | 16.24 
D382 15h.-p. Vinot .. ‘ 4/9 2'5 & 4 | 3} 83 43 110145 1,32 17.94 | 24.10 8.1 6 11.9 | 68 | 4.3 2.76 | 24.49 
D 33 15 h.-p, Straker-Squire 4 |810/)4 4 4 38 87 4 100 145 1.15 18.36 | 24.80 7.9 5.9 17.8/ 81 4.5 | 3.92 | 20.56 
D 34 14-16 co Argyll .. 4 811 5 Oj 4 3h 90 4} 120-186 1.33 23.43 | 29.76 7.9 6.2 13.5 | 68 | 34 | 4 20.6 
D 35 14h.-p, Alldays . 4° 86°49 4 38 ie 4} a 152 1.25 19.01 25.45 8 6 135 | 68] 4.1 3.4 | 4 24.27 30.83 97.08 
D 36 14h.-p. Gregoire 4/8 8'610 4 3h 80 43 110-125 1.38 18.02 7.5 | 91); 5 . 3.6 | 2.50 ; 
D 37 16h.-p. Bell .. ; 4/'9 6 5 6 4 37s he 4} ag 196 1.31 22.71 8.6 6.6 1444; 7 | 55 3.8 | 3.84 | 26.27 39.48 106.80 
D 38 12-16 h.-p. F.L. = 4/9 2/5 6 4 3h 80 4 100-112 1.25 19.60 5.7 4.3 16.3) &8/ .. 4.6 | 3.57 | 22.01 28.85 88.04 
D 89 12-14 h.-p. Gladiator .. 4/9 0/15 8 4 34 83 43 110145 1,382 18.50 7.8 5.9 ie. 2 ae 48 13 22.89 28.06 90.76 
D40 10-15 h.-p. 8.P.A. ; 419 6'5 8 4 3 85 4 100-138 1.18 17.60 7.8 8.9! 4.5 . 3 3 ‘$ a 
D 41 16 h.-p. Star 4/8 9/48 4 34 a 4} ‘e 172 1.29 21.20 8.1 6.2 103 | 69 | 43 | 3.3 | 3.12 | 20.67 28.74! 82.68 
D 43 10-14 h.-p. Aries 4 |8 5 410} 4 3 75 4 100 107 1.33 20,21 5.3 q 14.4 A ie 4.3 | 3.35 | 20.76 27.44) 83.04 
D 44 16 h.-p. Singer. . 4'8 9/48 4 33 85 43 110-152 1.29 21.01 7.2 6.7 '165/ 8 5 3.7 4.47 | 26.18 34.62 104.72 
Ciass F, 
E 60 20h.-p. Vauxhall... Pe 4,9 7'5 5 4 3} 4} 182 1.33 28.52 8.1 6.4 11.9; 7.1 4.8 3.3 | 3.64 | 29.08 | 41.16 | 116.32 
E 51 |18-22 h.-p. Armstrong-Whit-/ | | 
worth.. a =e ..| 4 [10 0,5 9% 4 3} 9% | 4} 120 | 207 1.27 30.24 8.7 68 (12.7 | 86) 54 | 33 3.85 | 25.48 38.45 101.72 
E 52 |16 h.-p. Humber 4;9 3 5 6 4 4 100 | ff 130 249 1.30 32.37 9.6 7.7 13.1 6.1 4.8 3.3 3. 24.01 | 38.82 96.04 
E 53 |20h.-p. Mass. 4/9 35 Qj 4 4 | 110 | 5) 130 | 301 1.18 es 12.5 e 61) 3 os 2 3 
-p. Stella 4/810 411 4 3! 90 | 4} 120 | 186 1.33 28.14 | 386 66 |/184/ 58! .. 3715 20.62 | 29 82.48 
easy .. 4 92,56 5 d 3h 90 4} 120 186 1.33 29.81 8.1 6.2 11.2 5.4 es 3.6 3.12 23.56 35.12 94.24 
. Lancia 4 ;};8ll!4 9 4 3 9 | 48 | 110/ 190! 1.16 28.538 | 8.5 6.7 | 109) 63 | 42 | 21 | 5.15 | 18.52 | 96.42) 74.0 
. Rover .. 4/9 1/;4n 4 33 | 8 | 48 | 110; 152{ 1.30 29.36 | 6.6 5.2 | 186] 7.3 4.1 | 3.29 | 22.38 ; 
-p. Rapid .. 4 10 0 | 5 10) 4 34 | 90 4} 120 | 186 1.33 31.13 | 7.6 6 86, 5 3.1) 2.5 | 3.50 | 16.23 2 
59 | .-p. Sunbeam 4 10 0 5 8 4 3] 95 53 135 | 233 1,42 32.76 | 9 7.1 15.8} 7.9 4.7 3.2 | 5 20.06 
E 60 |20 h.-p, Standard 4/9 8/5 7 6 3 ie 245 1.21 32.12 9.6 7.6 | 186/) 63) .. 3.5 | 389/17 | 27.31 
E61 20h.-p. Bell .. 4/96 5 4 4 4 -. | 5s es 276 1.37 82.16 | 11 86 | 13 | 63 | 49° 3.4 | 3.82 | 19.16 | 30.81 76.64 
E 62 |30h.-p. Vinot .. 4/9 3.5 4 4 4 | 102 | 5h 130 | 259 1.28 co) Sa : 79) 38! .. 2.7 | 2.92 
E63 Four-:nch Darracq 4 #9 9'410 4 4 | 100 4} 120 | 230 1.20 27.62 | 10.6 8.4 ey bee oy leret ris 21.76 30.05 87.04 
E 64 12 h.-p. Talbot.. 4;';8 8/4n 4 3h | 80 44 120 | 148 1.50 24.81 | 8 5.9 18.1 9 5.2 4 4.52 28.52 | 35.88 114.08 
E 65 |20 h.-p. Coltman 4/9 4,57 4 4 ee 4} 227 1.12 29.43 9.9 7.7 95° 66 4.3 3.2 | 3.18 | 19.44 | 28.62) 77.76: 
Crass F, 
*70 (24h.-p. Vauxhall ) @19 715 oO € | BY] Iw .. | S28 1.64 24.54 | 31.18 9 71 !109) 7 4.5 3 | 3.66 | 26.72 41.65 106.88 
‘71 |18h.-p.DeDion .. .| 4 99/5 7/ 4 | 3h | 90 4f | 120 186 1.33 25.64 | 32.59 7.3 5.7 127) 63 4. 388 | 3.37 | 20.05 $2.68 80.20 
F 72 14-20 h.-p. Sunbeam .. | 4 10 0/5 8 4 | 3} 05 | 5 135 233 1.42 24.87 | 9.4 7.5 19 79/48 ' 32)6 ~~ # | 19.68 30.54 my 
‘73 |20h.-p. Sunbeam .. ..| 4 '910/5 8 4 | 4 | 106; Fh | 130! 275 1.24 27.42 | 10 s 112) & 34 25 4.44/15.73 | 26.97 
‘74 |20-30h.-p. Austrian Daimler| 4 10 2° 5 10} 4 4} 105 | 5h 1300-275 1.2% 8 8| 277 11.5 8.8 8.4 4.6 2.9 2.2 3.74! 9.82 15.29 
F75 |30h.-p. Ariel .. “6 | @),9 815 4] 4 | 44 | 112, 6 135 326 1.20 | 28.44 11.4 9.3 9.7 5.1 3.4 2.9 | 3.39! 16.29 28.47 
Crass G. 
G 80 30h.-p. Adler .. 4 9 23 410; 4 4} 110; 43 120 1.09 23.53 1L8 9.3 7 4.1 ‘ 2.44 | 21.01 | 31.35 84.04 
G81 24-30 h.-p. Albion 496/;5 3 4 44 i 4h os 1.06 29.14 &8 7.2 10.1 | 68 {| 37 4 19.32 | 34.43 2 
G 82 20-h.-p. Germain 4 10 3'5 6 6 33 86 43 110 128 23.12 10.1 8.1 7.5 5 ae 2.33 | 11.38 | 16.52 
G 84 38h.-p. Minerva oe 4°910 6 4d 4 124) 5h 130 1.05 29,42 13 10.7 72: 43 3.1 3.13 | 24.98 | 44.57 
G 86 40 h,-p, Picard-Pictet 4,810, 4 3] qd 5h 130 | 5h 130 1 30.09 13.7 11.6 68 35 27 | 2.72 | 13.1 | 23.75 
G87 40h.-p. Gladiator .. 49105 3| 4 43 120 | 54 140 (t 1.17 31 12.4 103 | 101) 48 3.5 4.15 | 13.33 | 24.94 
G88 40-45 h.-p. Austrian Daimler) 4 | 810/40] 4 43 115! 53 149 | 377 1.30 22,54 16.7 o 87; 491 29 3.78 | 
Crass H. 
H90\50h.-p. Arid .. .. ..) 4 (10 2 5 O 4 6 155, 5} | 150; 690 0.97 32.92 | 39.¢6 | 20.9 | 17.4 | 7.3 | 3.8 | 2.9 | 2.3 | 3.22 | 6.28 | 2245 57.40 
; | 








Notr.—Where cylinder dimensions are given both in inches and millimetres, the latter are those given in the report, and the former are the approximate English measurements. 
The ratios between the engine ard last wheels are calculated from the speeds and revolutions given in the report. 


Punctures are, however, still a matter of luck, and were awarded to those cars which gained the highest two Austrian, two American, three Belgian, two 
at least one car suffered heavily under this rule | amount of marks in their class for hill-climbing as ' German, three Swiss, and three Italian. Of the 
through no fault of its own. The awards were as follow, the marks being determined by a formula medals awarded, fifteen were won by British cars 


follow :— based on the weight of the car and speed up the hills :_ and two by foreign ones. Of the seven cars which 
Gold Medals. Class A agg: lag 10 h.-p. Riley failed to complete the course, on the other hand, 

Class A ne ah 3 10 h.-p. Riley hie “A A, .. 12-18 ,, Riley six were foreign and only one British ; and of the 

9 B aa ose eee 12-18 ” Riley 99 C ee eS =a 12 ” Star cars which had to shed passengers to get up the 

" 5 ie ren 4 a » D an ee Tee 3 ” ~ aa hills, seven were foreign and four British. The 
a Eas bey ais Slate geo 24 ” Vauxhall | Very large majority of the successes were therefore 

24 ,, Vauxhall ie as wa ae 38 ,, Minerva scored by British cars, while the majority of the 


_ @ aoe? ithe WE ae 30 ,, Adler - adi ed 50 ,, Ariel failures occurred among the foreign ones. 
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Undoubtedly the most interesting part of the 
report is that giving the particulars of the stoppages 
and failures. Of these the most important are the 
failures to finish the course. These were :— 


8-9 h.-p. Chenard-Walker ; cracked water-jacket. 

12-14 h.-p. Argyll ; bent connecting-rod. 

14 h.-p. Gregorie; broken inlet-valves. 

10-15 h.-p. S.P.A.; broken ball-race in back axle. 

20 h.-p. Mars; no reason given. 

30 h.-p. Vinot ; broken inlet-valves. 

40-45 h.-p. Austrian Daimler; ignition trouble and 
broken fan-bracket. 


In several of these cases the cause assigned for 


TABLE II.—Summary oF Marks GAINED—CARS IN ORDER OF MERIT. 





absence of failures of change-speed gears and dif- 
ferentials. The withdsawal of one car through a 
broken ball-bearing showed that these are still not 
absolutely reliable, while that of the Argyll was 
stated to have been from a spring washer breaking, 


and the nut of the connecting-rod shearing the split- a ae & petro! 
pin and coming off. This emphasises the necessity | madihess, water con 


of securing nuts so that they cannot come off. 

In considering the number and causes of the 
various stoppages which did not lead to complete 
breakdown, it is necessary to distinguish between 
those which were serious and those which were 
trivial. Roughly speaking, they may be fairly classi- 





| | Markings for Reliability, Starting, and 
Tyres. 














ome ae Marks 
1cls Ses : Gained for Gained Total Marks 
No. DRECRIPTION OF CAR. Deductions. Fuel Con- for Hill Gained. 
aren —a | Gained. sumption. | Climbs. 
| Reliability. | Starting. | Tyres. 
Crass A (UNDER 1751.). 
A4 10 h.-p. Riley 4 -- | 896 43.9 *50 | 989.9 Gold Medal 
A2 10h.-p. Adams .. 133 767 39.4 35.1 841.5 
Ad 8-10 oi Darracq 201 699 50 26.4 775.4 
Al (6h.-p. Rover 245 ve o 655 32.6 17.6 705.2 
Crass B (175l. To 215/.). 
B15 | 12-18 h.-p. Riley .. 20 oe 880 46.9 *50 976.9 Gold Medal 
Bll /12h.-p. Adler 8 se 892 47.7 35.1 974.8 
B16 12h.,-p. Clyde om ox 3 897 38.5 37 972.5 
B12 8h.-p. Rover 6 2° a 894 49.4 25.8 969.2 
B10 10h.-p. Cadillac 27 ‘a 20 853 40.1 23.8 916.9 
B13 12h.-p. Vulean 146 : a 754 41.6 35.6 831.2 
B18 10h.-p. Delage .. 268 a 632 42.8 11.6 686 4 
B14 10-12 h.-p. Phoenix 495 ae oe 405 50 19.8 474.8 
Crass C (215/. To 260/.). 
C20 «10-12 h.-p. Humbert an ; 909 49.7 46.2 995.9 Gold Medal 
C23 14-16 h.-p. Miss “ ‘< 900 43.1 41.6 984.7 
C27 12h.-p. Star es 61 839 50 "50 939 
©22 12-14 h.-p, Chambers 123 772 41.7 19.2 832.9 
C26 10h.-p. Alldays .. - 245 ee 655 36.9 29.4 721.3 
C24 12 h.-p. Chenard-Walker 299 28 573 42.5 16.8 632.3 
C25 |10-12 h.-p. Martini 792 ee ee 108 36.8 23.7 168.5 
Crass D (260/. To 325/.). 
D34 = 14-16 h.-p. Argyll “ 900 33.8 47.1 985.9 Gold Medal 
D4 |15h.-p. Star - ave 900 36.4 *49.1 985.5 Silver Medal 
D30 |15 h.-p. Mass oe 900 35.2 | 48,9 984.1 
D 37 |16h.-p. Bell 6 | 804 50 39.5 983.5 
D44 |16h.-p. Singer os | 900 43.8 39.3 983.1 
D381 | 20-30 h.-p. Cadillac | 900 30.2 45.2 975.4 
D33 |15 h.-p. Straker-Squire.. a iy tt? en 32.3 40.5 972.8 
D39 |12-14h.-p. Gladiator 10 os eg 890 35.5 29.8 955.3 
D35 |14h.-p. Alldays . 86 ‘a & 814 39.1 25.9 879 
D38 |12-16h.-p. FL. .. 95 os el 805 36.5 22.1 863.6 
D43 (10-14 oe Aries .. 166 | . + 734 347 4.3 773 
D32 |16h.-p. Vinot nn ae ae 37.4 32.5 656.9 
Crass FE (325/. to 425/.). 
D5 . Humber .. 900 47.2 *47.7 994.9 Gold Medal 
@ 5 -p. Vauxhall 900 50 44.3 994.3 Silver Medal 
2 6 2 h.-p. Tallot 900 43 29.5 972.5 
B5 -—p. Lancia .. 900 32.1 33.5 965.6 
RE . Rover oe ee ee * - 900 39.9 24.1 964 
EG . Bell os oe os ee ee 3 897 37.4 26.7 961.1 
2 6 . Standard . oa 15 “i 885 33.2 34.8 953 
E 5 .-p. Stella.. 9 891 35.2 23.5 949.7 
E SE ?. Sunbeam 40 860 39.9 42.6 942.5 
E55 15h.-p. Deasy_ .. 2° : - 90 810 42.7 29.1 881.8 
E51 18-22 h.-p. Armstrong-Whitworth .. 118 782 46.7 33.8 862.5 
E65 20h,-p. Coltman.. - es 142 758 34.8 36 828.8 
E63 “Four-Inch” Darracq .. 201 699 36.5 26.7 762.2 
E53 20h.-p. Rapid e- 778 - - 122 30.7 22.6 175.3 
Crass F (425/. To 525/.). 
F70 '24 h.-p. Vauxhall “ ve a 2 898 50 "47.1 995.1 Gold Medal 
Fiz 14-20 R p Sunbeam ‘ ie _ 900 36.7 39.3 976 
Fil 18h.-p. De Dion.. - 900 39.2 30.1 969.3 
F75 30h.-p. Ariel 33 867 34.2 36.6 937.8 
F73 20h.-p. Sunbeam “ 87 7 813 32.4 32.1 877.5 
F74 20-80 h.-p. Austrian Daimler .. 638 6 4 253 18.4 40.5 311.9 
Crass G (525/. To 650/.). 
GS) 30h.-p. Adler 900 35.2 1 41.4 976.6 Gold Medal 
G81 | 24-30 h.-p. Albion os 900 38.6 30.2 968.8 
Gs 20h.-p. Germain. . 22 878 18.5 26.6 923.1 
GS4 30h.-p. Minerva .. - 278 622 +50 "50 722 Scottish Cup 
G86 40h.-p. Picard-Pictet .. 266 634 26.7 87.1 697.8 
Gs? 40h.-p. Gladiator 458 ve - 442 28 31.2 601.2 
Crass H (over 650/.), 
H% 50h.-p. Ariel *50 | 


1839 | 





* Bronze Medal for best hill-clinbing results in class. 


| oe | oe | 50 | 








+ Scottish Cup for best fuel consumption per ton-mile. 


{ All cars printed in Italics have qualified for Non-Stop Certificates, 


withdrawal hardly seems to justify it. In some 
cases the car withdrawn had not been running 
satisfactorily, and had given a good deal of trouble 
in other ways. In others, it is possible that further 
trouble was anticipated, and the car was withdrawn 
rather than face it. It is also possible that the 

rsoval factor had a good deal to do with it. The 
ength of the day’s run was greater than last year, 
and tle hours, therefore, longer ; and it may be that 
this caused drivers to feel less inclined to struggle 
with difficulties. 

Considering all these points, there is no doubt 
that the complete failures, as compared with 
previous years, were very much reduced in number 
and of less importance. In particular, there was 
evident a great improvement in gears, and an 





fied according to their duration. Stoppages which 
were over an hour would, in many cases, be equiva- 
lent to — breakdown in a private carriage, as 
it would take a driver far longer to put the matter 
right than the two specially skilled men who drive 
in trials, and the long delay would often mean that 
some other conveyance would have to be obtained. 
Delays of 30 minutes to 60 minutes, though not so 
serious, are very important, while most of the 
delays under this time are not very scrious. 

The principal causes of stops and their number 
and total time lost are summarised in the table 
given in the next column. 

The most striking point in the analysis of the 
causes of failure is the very small number of ignition 
troubles, and the large number of stoppages for 


| 


Causes and Duration of Delays. 








Stops of | Stops of | Sto | Total 

60 Minutes! 30 to 60 under | Time 

and Over.) Minutes. 30 Minutes Lost. 

min, 

2 45 | 652 

nection, and pumps 1 4 9 | 323 

| Clutches a j 1 2 7 } 320 
_—. ‘ = 1 en 13 176 
lling with water i” 40 162 
ns °° ee ; ee 11 } 77 
Gears... es : 1 ot 3 } 74 
Brakes .. on ‘ _ 1 1 | 7 
Lubrication ‘a on 10 | 50 
Miscellaneous .. 4 11 489 





carburettors and petrol supply. In the early days 
of motor-cars the ignition was a perpetual source of 
trouble ; but this was largely due to bad workman- 
ship and to the use of inferior wires and connections. 
The present trial shows that electric ignition can 
be made perfectly reliable if well carried out. The 
high-tension magneto was by far the most popular 
form of ignition, fifty-eight cars being fitted with 
it, while four used accumulators only, and three 
low-tension magneto. About half the cars fitted 
with high-tension magneto had accumulators as 
well. The number of cars fitted with the accumu- 
lator and low-tension-magneto ignition was so small 
that no generalisations can be made as to the 
reliability of the different systems. The high- 
tension magneto proved that it has now become 
an extremely reliable machine, as only one of 
the cars fitted with it had any stops at all, except 
for cleaning or changing sparking-plugs, a matter 
which often depends more on the lubrication than 
on the ignition apparatus. Of the other systems, 
there was only one small stoppage in any of the 
cars fitted with accumulator ignition, but there 
were two considerable stops in cars fitted with low- 
tension magnetos. Both these, however, occurred 
in one make of car, which gave trouble in other 
ways, and may have been due to their not being 
cere! adjusted before trial. The Albion car, 

tted with low-tension magneto, went through with- 
out an ignition stop, as it has done on previous 
occasions ; and it may be taken for granted that 
the low-tension system, like the high-tension, can 
be made perfectly reliable if well carried out. 

The weather during the whole of the trial was 
dry and fine, and this may have been an advantago 
to the ignition, but it may also partly account for 
the very large number of stoppages for carburettors 
and radiators. These were much more numerous 
than last year. In some cases the fact that the 
roads were dry and dusty may have been the cause 
of carburettor troubles, as the working parts of 
the carburettor may have got stuck from the dust 
of the cars ahead. However, cars have to be used 
on dusty roads by private peas and this cause of 
trouble should therefore be provided for. Many 
failures of carburettors and petrol supply cannot, 
however, be attributed to this, as, for instance, the 
breaking of petrol-pipes and choking of pipes and 
connections from dirt in the petrol. This suggests 
that improvements might be made in the support- 
ing of the petrol-pipes and the provision of settling- 
places for dirt, these being generally much more 
effective than filters. Twenty cars were fitted with 
creer ton and forty-two with gravity-feed, three 
having both, and it is remarkable that the cars with 
pressure-feed had considerably less trouble than 
those with gravity-feed, the mean loss of time being 
4.7 minutes per car with pressure-feed and 11.9 
minutes with gravity. This bears out the experience 
of previous years, and shows that either the gravity- 
feed is generally not so well carried out as the 
pressure-feed, or that the greater head of petrol in 
the latter causes the pipes to be less liable to choke. 

Radiators, water connections, and pumps caused 
a great deal more trouble than last year, and there 
were also many stops for filling up with water. 
This may have been partly due to the fact that the 
weather was warm, and that on some of the long 
hills the wind was behind ; but these are conditions 
often met with in daily wpe and it was evident 
that some of the cars had radiators only fit for a 
flat country. 3+ ‘ccts also developed which could 
not have been due to this, and it is evident that in 
many cases the details of radiators, &c., want more 
attention. 

Clutches, gears, and brakes caused a few serious 
stoppages, but show an improvement. 

Among the miscellaneous causes of stoppage the 
most important were two of 3 hours cach and one 
of 1 hour 50 minutes, which occurred in the same 
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car, for rebuilding the detachable wire wheels, 
owing to the spokes breaking. This shows that 
this type of wheel should be built firmly and 
strongly to stand. 

As usual, there were several failures to climb the 
hills satisfactorily, these being as follow :— 


Number of 


. Number of 
Hillson ; : 

Name of Car. which Pas- —— 

~~ Pushed. 
12-14 h.-p. Chambers ... des 3 3 
12 h.-p. Chenard and Walker 5 1 
14 h.-p. Gregoire ae Se 5 1 
6h.-p. Rover... 4 1 
10 h.-p. Delage... 3 1 
12-16 se FL. — a3 1 1 
20-30 h.-p. Austrian Daimler 1 1 
10-14 h.-p. Aries és as 6 0 
10-12 h.-p. Phoenix 1 0 
15 h.-p. Binay Sus 1 0 


In some of the above cases the failure may have 
been due to the car running badly from some defec- 
tive part, but in the majority of cases it was simply 
due to the low gear not being low enough ; and it 
is a most extraordinary thing that makers should 
persistently put cars into trials year after year 
which are defective in this respect. We went fully 
into this matter in our issue of January 31, 1908, 
and, therefore, need not say more here, except 
that it is perfectly easy to calculate out beforehand 
what ratio of gear is necessary to ensure sufficient 
margin of tractive force to be absolutely certain 
of going up any hill on which the wheels will 
grip. This matter is one of extreme importance to 
the ordinary user of a car, and is becoming more 
so every day, as cars are now used for practical 
daily work on country roads in the winter. The 
matter is especially important in the case of small 
cars, particularly when these are used by country 
doctors, as they must then be absolutely certain of 
going up all the bills in the neighbourhood, what- 
ever the weather, not only when the engine has 
been put into perfect running order for a trial, but 
also when it has been in use for some time without 
overhaul, and such hills may be steeper than any 
in the Scottish trial course. 

It may be mentioned that the speeds and revolu- 
tions are sometimes stated very inaccurately by 
makers, and therefore the gear ratios in Table L., 
which are calculated from them, are not always 
reliable. One car which failed at the hills appeared, 
from the speed it went and from the beat of the 
engine, to have a gear quite twice as high as 
stated. 

Speed up hills is a matter of considerable import- 
ance, and the cars were accordingly timed up several 
hills. This year the hills chosen for the timed hill- 
climbs were not the same for all the -classes, the 
cars in the three smaller classes not being sent up 
Glendoe Hill, while those in the four larger classes 
were not sent up Clash Hill, and the two larger 
classes not up Fintry Hill. There are excellent rea- 
sons for not sending the larger cars up the two latter, 
as the gradient is only moderate, and it was quite pos- 
sible for them to have attained speeds which would 
be dangerous and lead to a repetition of the accident 
in the last year’s trial held by the Royal Automo- 
bile Club through the cars being sent up a hill on 
which dangerous speeds were possible. There are 
also good reasons for taking the speed of the small 
cars on at least one hill of moderate gradient, 
for it is well known that the average speed 
attained in the country in actual practice depends 
very much on what can be maintained on long 
slopes which are not very steep. It seems a pity, 
however, that the small cars, as well as the larger 
ones, were not tried up some hill which was steep 
for the most of its length, such as Glendoe, as hill- 
climbing is practically more important in the small 
cars than the large, for reasons mentioned. There 
may, however, have beer practical reasons which 
made this difficult. 

As the different classes were not sent up the same 
hills, it is impossible to tabulate them all in order, 
irrespective of class, as was done last year ; but the 
order of speed up the hills in each class is as follows, 
the time given being that by which each car was 
longer on the hills than the fastest car, the total of 
all the hills being given :— 


Class A. 
Min. Sec. 
10 _—sih.-p. Riley _ — 
10 » Adams 9 1 
8-10 ,, Darracq 30 «16 
6 » Rover 41 43 





* Class B. 
Min. § 
12-18 h.-p. Riley oe 
12 » Clyde 2 31.6 
12 we Adler 7 34.6 
12 » Vulcan 9 38.8 
8 » Rover ll 40.3 
10 » Cadillac 13. 
10 és or ra 15 654.2 
10-12 Pheenix... ala “<a 7 19.2 
Class C. 
12 5». Star... _ — 
10-12 ,, Humber 0 55.6 
14-16 ., Miesse 2 10.4 
16 », Alldays- 3 18.8 
10-12. ,, Martini ue 6 38.2 
Class D. 
15 » Star _ —_ 
15 “i ass 0 23.6 
14-16 ,, Argyll _... 1 114 
15 » Straker-Squire 1 35.6 
16 », Singer 1 35.6 
20-30 ,, Cadillac 1 37.8 
16 a we 4 15.4 
16 »,  Vinot “ 4 657.4 
12-14 ,, Gladiator ... 6 1B 
14 », Alldays ll 33.6 
Class E. 
20 »» Vauxhall - - 
16 » Humber D 12.6 
14-18 ,, Sunbeam 2 16.4 
12 s, Talbot 2 384 
20 ,, Coltman 3 4.8 
20 , Lancia ‘3 cis as 3 16.8 
18-22 ,, Armstrong-Whitworth ... 4 4.8 
20 5, Standard ; 4 35.2 
24 Darracq 6 17.6 
15 ,, Deasy 6 36.6 
16-20 Stella 9 17 
20 Rapid 12 47.4 
Class F. 
24 », Vauxhall .. és — os 
20-30 ,, Austrian Daimler 0 58.4 
14-20 ,, Sunbeam ’ 1 17.4 
30 » Ariel 3 & 
20 », Sunbeam 5 11.4 
18 » De Dion 5 16.6 
Class G. 
38 »» Minerva 3 _ _— 
30 », Adler am 0 4.6 
40 », Picard-Pictet 2 23.8 
20 », Germain ... 3 @6 
40 », Gladiator ... We 4 188 
24 » Albion re cans 4 20.8 
The total length of hill-climbs was 4 miles 699 


yards in the case of Classes A, B, and C, 4 miles 
541 yards in Classes D and E, and 2 miles 1607 yards 
in Classes F and G. The gradients varied consider- 
ably at different parts, the steepest part in the first 
three classes being about 1 in 5.4, and in the others 
lin 5. It will be seen that in the larger classes 
the difference in speed of the cars is much less 
serious than in the smaller ones, and, in fact, it may 
be taken for granted that most of the larger cars 
are fast enough up-hill for all practical purposes. 

Tyres gave considerably more trouble than last 
year, the average time lost per car being 15 minutes, 
as against 4 minutes last year. In some cases this 
may have been due to the weight of cars being in- 
creased without corresponding increase in the size 
of tyres, but it is sevlabte that the dry weather 
and loose roads were the principal causes. The 
Cadillac was especially unfortunate, in spite of the 
fact that its tyres were exceptionally large, in 
picking up four nails in one day, which spoilt what 
would otherwise have been a very good record. 
The smaller cars, as usual, had the most trouble 
on thé whole, in spite of the fact that their weight 
is much less, this being due to their wheels being 
generally too small. The following comparison 
gives the average loss of time for cars with wheels 
of different sizes :— 


Diameter Average gd Time 
— from Tyre Troubles. 

In. Minutes. 

28 14.8 

30 32.4 

32 10.8 

34 9.7 

36 0.0 


Economy in fuel, while a secondary matter to 
reliability, is one of considerable importance to the 
ordinary user, and the consumption of the various 
cars is given in Table I. This is given per car-mile, 
passenger-mile, and ton-mile. The latter is only of 
academic interest, as it puts a premium on the 
heavier cars, and the point which matters to the 
ordinary motorist is the actual car-mileage. The 
passenger mileage is, however, added so that a 





comparison may be made between the two and 
four-seated cars. 

Dealing with the general features of the cars, one 
point in which improvement seems to have been 
made is the reduction of weight. There were fewer 
cars in the trial of excessive weight, and a great 
choice of four-seated cars well under 1 ton. ere 
still seems room for improvement in the weight of 
the two-seaters, which are most of them over 
13 cwt. Two.examples of two-seated cars with 
four-cylinder engines started, but neither did very 
satisfactorily, possibly because they were somewhat 
heavy and the cylinders very small. . This is a type 
which there should, however, be a good demand for 
if kept light. One car, the Minerva, is understood 
to have an engine of the slide-valve type, and per- 
formed very well, winning the cup for the lowest 
petrol consumption per ton mile, though it appeared 
to make rather a lot of smoke at the hill-climbs. 
The two six-cylinder cars did not do much to im- 
prove the reputation of this type, as they were both 
somewhat low in their class in hill-climbing, and 
burnt a great deal of fuel. It is not necessary to 
enlarge on the excellence. of the -performances of 
those cars which won in their respective classes ; 
but it may be pointed out, without in any way 
detracting from their merits, that in several cases 
other cars secured marks so nearly equal that their 
performance was practically as good, as will be seen 
from Table II. 

One point in which there was considerable im- 
provement was lubrication, fewer cars making offen- 
sive smoke than last year. This is a matter which 
still requires more attention, and it is a pity that 
some practicable method of giving marks for absence 
of smoke cannot be devised. It is very unsatisfac- 
tory to have any marks dependent on opinion, and 
it is one of the great features of the Scottish trial 
that all markings are matters of definite fact ; but 
it might be worth consideration whether a substan- 
tial number of marks for economy in lubricating oil 
would not be an advantage in future trials, simply 
on the ground that the greater part of the oil used 
either issues as smoke, or drops on the road, being 
a public nuisance in either case. The whole trial 
was extremely well organised, and does the Scottish 
Automobile Club the greatest credit, and the 
results, both as regards the finding of weak points 
in some cars and the demonstration of the merits 
of others, have probably done more for the improve- 
ment of cars than any other series of trials ever 
held. 








THE STRENGTH OF BATTLESHIP FLEETS.—The executive 
of the Parliamentary Navy Committee have issued the 
following statement, calling attention to a question and 
answer which were circulated with the votes on the 12th 
inst. The Admiralty were asked how many ships of 
Dreadnought and Invincible types or equivalent fighting 

wers will be completed by April 1, 1912, for Great 

ritain, Germany, and the United States, assuming that 
each of the Powers will then have completed its 1910 
programme, and how many battleships of pre-Dread- 
nought types will then be by each Power which 
at that time are less than ten, twelve, and fifteen years 
old respectively, from the dates of laying down, giving 
the total pre-Dreadnought battleships . so that 
the total included among those less than ten years old 
will again be included in the totals less than twelve or 
fifteen years old? Mr. McKenna has now answered as 
follows :— 





| Great | Ger- | United | raed 
| Britain. many. | States. | ‘crates, 
| —— 





Dreadnoughts and _ Invin- 


cibles. . oe ve oe 13 8 21 

Pre - Dreadnought _battle- 
ships under 10 years old. . 9 8 18 26 
Number under 12 years old 14 12 13 25 
Se  « 26 18 16 34 


” ” 


The above table gives the periods of life for the pre- 
Dreadnoughts from which a selection can be made. It 
shows that under any circumstances there exists no 
compensating number of pre-Dreadnought ships which 
will be less than ten, twelve, or fifteen years old in 
1912 to balance a deficiency in Dreadnought and [n- 
vincible era ships. Moreover, as the years go on 
beyond 1912 our position becomes steadily worse 45 
those less than fifteen yours old pass away, and there 
are only left those belonging to the class less than 
twelve or ten years old in 1912. Mr. McKenna tius 
stated the reasons for adopting a shortened period of fe 
for the pre-Dreadnought ships :—‘‘ Although the upkeep 
of a Dreadnought costs little, if anything, more than the 
upkeep of the earlier types of battleships, its fighting 
capacity is greatly superior ; and it follows that the ad- 
vent of this new and improved machine has materi.’ 


‘curtailed the profitable life of our previously exist-»g 
| fleet.” 
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“gs Engine-Makers’ Society bewails the events of the 
(For Description, see Page 98.) . year as dientenen to labour in many ways. 

The Society and all its members suffered, not so 
much for any faults of their own, as because they 
form part of the great engineering group of indus- 
tries. They were drawn into the deplorable dis- 
pute on the North-East Coast, though the executive 
were in favour of Mr. Lloyd George’s proposal for 
whitration from the first. If that had been accepted 
on all sides, the strike and lock-out would have been 
averted. The report attributes much of the subse- 
quent depression in trade to that and other disputes, 
at a time when the tide of trade was against the men 
on the wages question. The mischievous policy con- 
demned is that of giving to local branches and their 
members the power to override the executives of the 
several unions concerned, 

The number of branches had reached 140, with four 
auxiliary branches, which shows an increase since 1904. 
The total number of new members admitted in 1908 
was 1007, only 277 less than in 1907, and 353 fewer 
than in 1906. Considering the stress and strain in 
1908, the total of new members is considered satisfac- 
tory. Of course, this does not represent the net gain 
in the year, as deaths and arrears reduced the result. 

The law permits, and the Registrar of Friendly 
Societies allows, up to the end of June in each year for 
Fie, 39, 75-Mitimerre Vickers Frevp-Gun. filing the returns of trade unions for official purposes. 
This is not too long a time for the larger unions which 
have branches in the British Colonies, in the United 
States, and in various foreign countries. It allows 
time for all the branch accounts to be audited and sent 
to the head office for verification, for the preparation 
of the general report, and the printing and publication 
of the same. Few societies take full advantage of the 
respite, but sometimes they are later than usual, for 
various reasons, while others are early in the field with 
their financial statements. This year many were late 
owing to the disputes and depression in trade in 1908. 
The total income of the Steam-Engine Makers last year 
amounted to 39,535/., or 3875/. more than in 1907. 
This was entirely due to levies for contingent and 
emergency benefits—that is, strikes and lock-outs. 
Otherwise the ordinary income was less by 277/. than 
in 1907. This was due to the exemption of contribu- 
tions by the unemployed. In order to meet the in- 
creased expenditure the sum of 13,460/. had to be 
drawn from capital account, leaving a balance of 
85,262/. 2s, 8d., or at the rate of 6/. lls. 6d. per 
member. The aggregate membership was 12,975, in 
138 branches. 

The total expenditure was 52,814/. 15s. 10d. Of 
that amount, 20,628/. 4s. 4d. was spent on unemployed 
benefit, and 5074/. 8s. 4d. on contingent (dispute) 
benefit, and 261/. 12s. on travelling benefit—in search 
of employment. Superannuation benefit cost 7728/. 
4s. 8d.; sick benefit, 6599/. 11s. 2d.; funeral benefit, 
1624/.; accident benefit, 852/. 15s. 2d.; benevolent 
grants, 150/.; emergency expenses, 5100/, 15s. 4d. ; print- 
ing and stationery, 901/. 9s. 1ld.; and management 
expenses, 3893/. 14s. lld. In reality the society spent 
little on disputes of its own making, but it was in- 
volved in the engineering and shipbuilding disputes 
much against the wishes of the executive council. 

The report gives tables of the number of branches 
and members, as well as of income and expenditure, 
the latter being itemised. Each benefit payment is 
separately accounted for and the cost of management 
given, with balance at the end of each year from 1853 
to 1908 inclusive. The diagram of non-employment 
shows that 1879 was the worst year ever known, worse 
even than last year, bad as it was. The proportion of 
out-of-work members in that year beat all records. 
It was, indeed, the most disastrous ever known for 
nearly all trades. The aggregate payments in benefits 
and otherwise in the fifty-six years were as follows : 
—Donation benefit, 208,101/. 19s. 6d. ; travelling re- 
lief, 8575/. 38. 1d.—both out-of-work payments. Sick 
benefit, 145,874/, 12s. 9d. ; superannuation allowance, 
101,497/. 7s. ; funeral benefit, 43,085/. 12s. 5d. ; acci- 
dents and benevolent grants, 18,575/. 16s. 10d. ; con- 
tingent benefit—dispute pay only, 24,928/. 3s. 8d. The 
total cost of management, general office, and all the 
branches, was 92,205/. 6s. 2d. The aggregate expendi- 
ture was 440,153/. 7s. 2d. for the whole period. The 
ages at time of death show that a very large proportion 
were above 60 years of age, four reaeshing 90 and two 
92 years of age ; 233 were between 70 and 75 years of 
age. The report contains besides a large amount of 
general information on commerce and trade, employ- 
ment and non-employment, on labour disputes, rates 
of wages, hours of labour, prices of food, &c., com- 
piled from the Board of Trade returns and other 
sources. 















































The report of the Amalgamated Society of Carpen- 
ters and Joiners is more hopeful than for a long time 
past. The number on unemployed benefit has de- 
creased, and there is a further, though small, de- 
Fie, 41, Vickers Automatic Guy on ApsusTaBLe Tripop AvvVANcING, crease in membership, The total number at date was 
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59,247. Of these, 5005 were unemployed, but only 
3729 were actually on donation benefit ; on sick benefit, 
1397 ; and on superannuation benefit, 2928. In addi- 
tion 14 members received travelling benefit as unem- 

loyed. The proportion on the funds is therefore still 
arge. Several large joinery firms are still enumerated 
as not conforming to the society’s rules, and therefore 
the members are debarred from accepting work, even 
if offered. It would appear from the secretary’s 
address that things are even better than the figures 
show, for a number of branches have not applied to the 
general office for remittances, being able once again to 
pay all dues and demands from the branch funds with- 
out troubling the chief office. The report makes it clear 
that the state of trade is below the normal at this time 
of the year. It is, indeed, usually the best period for all 
building trades. In spite of the continuing depres- 
sion, the employers in some towns have made conces- 
sions in time or wages. In West Bromwich the hours 
are reduced from 54 to 51 per week, with increased 
wages for overtime after 6 p.m. At Warrington the 
hours are reduced from 544 to 494 per week, wages being 
unchanged. In other districts the old rules have been 
renewed without change. Conciliation is doing excel- 
lent work in the building trades. The members of this 
society are largely interested in shipbuilding, and 
therefore come under the agreement recently made. 
The terms of that agreement are reprinted for the 
information of the members. Great things are ex- 
pected from that understanding, and those interested 
are not likely to be disappointed. It comprises all 
classes of mechanics and artisans in the whole of the 
shipbuilding industries—a great step in the direction 
of peace. 





The report of the Associated Blacksmiths for this 
month is gloomier thanever. Regret is expressed that 
there is no improvement in the shipbuilding trades. 
On the Tyne re is a state of stagnation. On the 
upper reaches of the Clyde and at Dundee the ten- 
dency is from bad to worse, with no indications of 
improvement. Indeed, from every centre we have 
the cry ‘‘no work,” with all the attendant miseries 
which encompass the workless. It appears, however, 
that at Motherwell and district there is a change for 
the better. A letter from Messrs. Vickers Sons and 
Maxim is given in which they state that the firm regret 
that owing to the depressed state of business it is only 
with great difficulty that employment can be found for 
the workmen at present on the »oks. Even the resort 
to alternative shifts and other means of dividing the 
work has not enabled the company to retain the ser- 
vices of all their workmen. The council resolved that 
satisfaction be expressed at the terms of the letter. A 
dispute was threatened at NorthShields over a proposed 
reduction in wages of 2s. per week ; the men protested, 
but offered to submit to 6d. per week. The matter was 
in abeyance at the date of the report, but the men 
regard the action as a breach of the understanding 
previously arrived at. So far the reduction of 2s. per 
week had not been enforced at the date of the report. 
The branch returns as regards employment show that 
the depression is felt in all districts ; only in one or 
two is trade declared to be steady, which really only 
means that there are no dismissals. There is no indi- 
cation in the report of any revival except in the 
Motherwell district, which is not a shipbuilding 
centre. It is a gloomy outlook for this branch of trade. 





The American Federationist is still full of the boy- 
cotting case and the sentence passed upon the president 
of the American Federation of Labour and the two other 
defendants, both important officials in labour move- 
ments in the United States. Much is made of Mr. 
Gompers’ visit to this country and the Continent 
while still out on bail. The retirement of Mr. Van 
Cleave from the presidency of the Manufacturers’ 
Association is regarded as a triumph for the American 
Federation of Cater: but the new president is 
equally bellicose. This is shown by extracts from his 
speech at the inauguration of his presidency. There 
isan article on ‘‘ Labour in Great Britain,” but it has no 
new features, because the reports of the Labour Depart- 
ment of the Board of Trade ote little to be said. The 
records of the representatives in the United States, in 
Canada, and in South America show that the work in 
the several States is being well done from all labour 
points of view. 

Another adverse decision was given on Friday of 
last week in the Chancery Division of the High Court 
against trade unions on the question of the legality 
of the levy for Parliamentary purposes. The case was 
Tom Jones v, the South ales Miners’ Federation. 
A ballot of the members on the question resulted in 
50,000 being in favour of the levy, and 29,229 against ; 
the majority was regarded as justifying the levy. The 
rule under which the levy was imposed was passed 
in 1901, and was registered by the Registrar of 
a Societies as part of the rules of the Federa- 

i 


tion. nce then, in the case of the ee 
Society of Railway Servants, such a rule was declared 
ultra vires; this was affirmed by the Judge in the South 





Wales case. An injunction was therefore granted to 
restrain the union, or Federation of Unions, from using 
the money in hand, amounting to 17,396/. 10s. 10d., 
for Parliamentary purposes, but the Judge allowed a 
sum not exceeding 1000/. to be used to pay the miners’ 
members’ salaries up to the end of the present year. 
The Judge did not order the repayment to the plaintiff 
of levies paid, but said that it might be he was entitled 
to be repaid. The subject is down for appeal in another 
case, so that the final judgment of the House of Lords 
will cover all such cases. Meanwhile, the unions 
affected are in a strange predicament, for they have 
members to pay out of the special levy, but do not 
know how far they can go in such payments. However, 
the fact that salaries are to be paid up to the end of 
this year relieves them of anxiety for the present. 





It was hoped that the Mines Eight-Hours Act, 
which came into force on the Ist inst., would have 
begun its operation without serious friction in most of 
the coal-fields. In Lancashire and Cheshire agree- 
ments were made in advance, whereby stoppages were 
prevented. At certain other districts it was expected 
that arrangements would be made, especially in the 
Midlands. But new features developed, and _ serious 
stoppages, with some rioting, were the result. In 
Warwickshire the dispute began on the question of 
beer allowance, which appears to have been customary 
for a long period, the stoppage of which led to strikes 
on a large scale. In Staffordshire it was the ‘‘pit boys” 
who revolted over the question of time for refreshment ; 
the terms, it is alleged, proposed by the coal-owners 
meant that while the hewers would have 15 minutes 
time, the ‘pit boys” would-have none, so the latter 
struck work, throwing most of the pitsidle. They have, 
however, now come toterms. ‘To some extent the same 
feeling prevailed in Derbyshire and Nottinghamshire. 
In Yorkshire also there were hitches here and there, 
with the result that a large number of pits were thrown 
idle, and the iron, steel, and other works could not get 
sufficient fuel to continue working. It is deplorable 
that an Act by the Legislature cannot be put 
into operation without all this friction, even if it 
presses strongly upon a section of the community. The 
result, however, is, as many people have expected— 
that the eight-hour day is a matter that woul prob- 
ably have been far better left to mutual agreement 
between masters and men, and not legislated for at all. 





The outlook in Scotland as regards the coal trade is 
very serious at the date of writing. Up to the 12th 
inst. there were no signs of settlement, and it looked as 
though a grave crisis was at hand. The mine-owners 
expressed their determination to enforce a reduction 
of 124 per cent. in wages, and the miners were, appa- 
rently, equally determined to resist. What the policy 
of the National Miners’ Federation will be is not at 
present divulged, but there is the threat of a national 
stoppage in all the Federation districts if the Scottish 
mine-owners persist. But this policy cannot be com- 
mended. Why should the employers of Lancashire 
and Cheshire, and at other collieries elsewhere, be 

unished simply because those in Scotland are obdurate 
in their demands? Some of the men’s leaders advocate 
a strike generally when the notices are issued, and the 
Northumberland miners decided on Wednesday to 
advocate a general strike. This would only precipi- 
tate suffering for the miners and their families, and 
throw idle tens of thousands of men not personally 
involved in the dispute. It would not only o deplor- 
able, but wicked impudence so to act. It is, how- 
ever, to be hoped that better counsels will prevail. 
In South Yorkshiro, also, there was trouble in 
many of the colliery areas. The Act has not brought 

ace so far, but war. Yet it is a matter which could 
be met and settled by negotiation and good temper, 
with concessions here and there, as to the mode of work- 
ing the provisions of the Act, so as to minimise any 
difficulty in its operation. The long and severe 
depression in trade seems to have soured some men’s 
tempers, so that the judicial spirit is temporarily in 
abeyance. But it is not so everywhere, as the facts 
of the case show. 





The quarterly meetings in the iron and steel trades 
have come and gone, but there are no signs of renewed 
activity. It was hoped that there would be some 
tangible indication of improvement, but none appeared. 
The business reported to be done was on a auth come. 
with no advance in prices. 





At the recent conference of representatives of the 
engineering trades, ee and employés, it was 
agreed that the wages basis—35s. to 37s. per week— 
in the Manchester district should be continued for a 
period of five years—July, 1909, to 1914—with two 
months’ notice of any proposed change. This will 
ensure peace for a long time. 





The miners at the Wingate Colliery have rejected 





the proposal of Sir Christopher Fyrness to work it 





under his profit-sharing scheme. Sir Christopher has 


spoken on the subject, and regrets their decision, but 


adds that they will, in time, reflect, reconsider, and 
accept the scheme. He, at any rate, has shown a gene- 
rous attitude over the matter. 





The Finance Clauses for working the Labour Ex- 
changes Act passed the House of Commons without « 
division. An attempt was made to limit the amount, 
but the motion was withdrawn. The Standing Com- 
mittee then incorporated the said clauses, and reported 
the Bill to the House for the third reading. 

The Labour Members had an interview with the 
Minister in charge of the Bill with respect to the re- 
gulations to be made for carrying out the provisions of 
the Act, so that it shall not be used in such a way as 
to injure trade unions. 





There were some further labour difficulties at Mar- 
seilles last week in connection with-the shipping dis- 
pute. Thestrange thing about it is that the men con- 
cerned are called “‘ reservists,” therefore more or less 
under State control. 








THE PHYSICAL SOCIETY OF LONDON. 

At the meeting held on June 11, 1909, Dr. C. Chree, 
F.R.S., President, in the chair, a paper by Dr. Russell 
and Mr. Arthur Wright, on ‘‘ The Arthur Wright Elec- 
trical Device for Evaluating Formule and Solving Equa- 
tions,” was read by Dr. Russell. In this device special 
slide-resistances are used. If R be the resistance of one 
of these, and a metallic finger make contact with it at a 
point where the scale-reading is x, the resistance between 
this finger and the terminal of the slide is R/z. The 
scales of the slides are graduated logarithmically as in 
the ordinary slide-rule. ence the processes of multipli- 
cation and division can be done mechanically by sliding 
them against exactly similar fixed scales. If we connect 
a number of these slide-resistances in parallel, since the 
current is inversely proportional to the resistance, the 
sum of the currents threugh them will be proportional to 
the sum of the readings of the contact fingers. We can 
easily balance by a null method this current against the 
current going through a single slide-resistance X by means 
of a Wheatstone bridge arrangement. In this case the 
reading on X when there is a balance gives the sum of the 
readings on all the other slides. Similarly we can sub- 
tract numbers by putting slides representing these 
numbers in parallel with X and then obtain a balance by 
altering the reading on X. It is also shown how the 
variable arms of the bridge can be usefully employed in 
making the calculations. ; 

By clamping the contact fingers inclined at certain 
angles to a rod which can be moved at right angles to the 
slides, it is easy to obtain the values on X of f (x) when 


S (x) = ax™ + be” + cxP +..., 


where the indices m, n, p, . . . may be positive, negative, 
or fractional, and the coefficients may be positive or 
negative numbers. In particular, if the reading on X be 
zero when z is 2, then 2 is a root of the equation f (x)=0. 

A model of this device for solving an equation of any 
degree consisting of not more than her terms was shown. 
In this model the slide-resistances are fixed on a rigid 
framework and the contact fingers are wires which can be 
fixed at any desired angles cot—! m, cot—! n, and cot~! p 
with the slides, where m, n, and p are the indices of the 

wers of x in the equation. A few dry cells and a 
Roteso-tabio galvanometer were employed. Moving the 
framework until there is no deflection of the galvano- 
meter, the pointer attached to it indicates at once a root 
of the equation. The inaccuracy of the results found by 
means of this model is of the order of 1 per cent. It is 
explained how approximate values of the imaginary roots 
of numerical equations can be found by the device. It is 
also explained how it can be employed to solve very com- 
plicated equations. It is shown, for instance, that a 
device with four slide-resistances like the model exhibited 
can be used to find approximate values of the roots of 
numerical equations of the form 

a/am + b/f (xz) = ca" + dF (2), 

when the values of f (2) and F (x) have been computed or 
found experimentally for various values of x. The same 
device “a can be used to find approximate values of £ 
which satisfy the equation 


a Ad + dg 1,> + dg 1,3” + as 1b” =0 


when the numericalValues of the constants are known. 

Professor C. H. Lees expressed his interest in the 
device, and referred to the large number of calculations 
that could be performed with it. 

Dr. W. H. Eccles congratulated the authors, and, 
referring to the fact that the machine could be used to 
solve a bi-quadratic, asked if it was possible to determine 
the two quadratic factors by means of it. , 

A paper on “‘ The Echelon Spectroscope, its Second:!/ 
Action and the Structure of the Green Mercury Line,” 5 
read by Mr. H. Stansfield. The pe r describes an 
investigation of the action of an echelon spectrosco)°, 
and the results obtained as to the structure of the grin 
mercury line given by an Arons lamp. The eche'vn 
spectroscope employed was arranged so that the auxiliary 
prism could be mounted next to theechelon. The dis} 
sion of the prism may be added to, or subtracted fr: 
the dispersion of the echelon, and the change of 4 }r 
cent. in the dispersion thereby obtained gives a met! «| 
of determining whether two lines in the spectrum belong 
to the same order. The theory of the primary action »! 
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the echelon in the reversed position, when the light leaves 
py the largest plate, is compared with the theory of the 
echelon in the usual position. Fabry and Perot spectra 
are produced by the secondary action of the echelon—that 
is, by the reflection of me at the surfaces of the plates. 
When the echelon is tilted, the twice-reflected or secondary 
light may be separated from the primary, and parts of 
the Fabry and Perot circles observed with a wide slit. 
The secondary light also undergoes the primary echelon 
treatment, and, with a narrow slit, is confined to the 
points of intersection of the two systems of spectra, 
giving spectra similar to those obtained by Gehrcke and 
Baeyer by crossing two plane-parallel plates, a single 
wave-length being represented by a point in each order, 
and a short continuous spectrum by a line. When the 
echelon is in the ordinary position, the secondary spectra 
are lines similar to the primary echelon lines, and may be 
observed moving across the broad central line when the 
echelon table is slowly rotated; they show up much more 
clearly on the continuous back-ground of the spectrum of 
the green line given by a hot quartz lamp. The results as 
to the structure of the m line are compared with other 
echelon results and with those published by Gehrcke and 
Baeyer. The agreement between the independent 
methods, as to the number and position of the com- 
ponents, is now fairly close. 

Dr. Lees referred to the importance of the secondary 
action, and asked the author if it was now possible to say 
definitely whether a line observed in an echelon spectrum 
is genuine or is produced by the instrument. 

The author said that Gehreke and Baeyer had pas 
to supply the means of settling doubts of this kind when 
they eliminated the ghosts from their green-line spectrum 
by their method of ‘interference points.” Since then, 
however, two faint lines had been added to the list of 
components. With the possible exception of one faint 
line, agreement had now been arrived at between two 
independent methods. 


A paper entitled “‘ The gy International Unit of 
r. 


Candle-Power” was read by C. C. Paterson. The 
paper discusses the units of candle-power at present 
officially accepted in Great Britain, France, the United 


States of America, and Germany. The numerous com- 
parisons which have taken place during the past five 
years between these units show that the candle, as inter- 
preted in France, Great Britain, and the United States 
respectively, has practically the same value in the three 
countries. The authorities in the gas and electric interests 
in the United States are minors m4 adjust their units of 
candle-power to bring them to a single value which is to 
be the same as the British and French unit. The paper 
gives the results of comparisons, showing that within the 
limits of experimental error the British and French units 
are identical. The change involved in the unit at present 
maintained at the Bureau of Standards, Washington, is 
shown to be 1.6 per cent. The agreement thus estab- 
lished forms the subject of an official memorandum from 
the National Physical Laboratory (with the concurrence 
of the Metropolitan Gas Referees), the Bureau of Stan- 
dards, Washington, and the Laboratoire Centrale, Paris. 
The proposal to call the common unit of light to be main- 
tained jointly by the National Standardising Laboratories 
of the United States, France, and Great Britain the 
‘‘ International Candle” has been submitted to the Inter- 
national Electrotechnical Commission, and through it to 
all the countries of the world which are represented on that 
Commission. The Hefner unit is shown to be almost 
exactly nine-tenths of the new unit. The comparisons 
between the units have been made by two methods :— 
1. The direct comparisons of the flame standards in France, 
Germany, and Great Britain. 2. Through the medium of 
electric sub-standards which have had values assigned to 
them in the National Laboratories of the four countries. 
The ageeement between the ratio values by the two 
methods is very close, and is shown by a table giving the 
results of the various comparisons which have been made. 
Dr. Fleming said that it was interesting to hear that 
the chief Powers had come to an understanding on 
the question of the unit of light. It mist be remem- 
bered, however, that this pro international unit 
had no objective existence, and no greater value as a 
unit of comparison than the Hefner or Pentane units, to 
which it was related by an arbitrary definition. Dr. 
Fleming said that he greatly regretted that the National 
Physical Laboratory authorities had acquiesced in the 
adoption of a flame standard of light with all its 
difficulties and variabilities. Influenced as they are by 
tmospheric pressure, moisture, CO,, height of flame, 
composition of fuel, and number of persons in the aoe 
netric-room, these flame standards could not ibly be 
considered as a final solution of the problem of obtainin; 
primary standard of light. What was really requi 
was the concrete realisation of a permanent primary 
standard, which should be the standard of reference for 
-condary standards like the Fleming Ediswan —— 
«low-lamp standards, which he (Dr. afew: had intro- 
luced seven years ago. Dr. Fleming remarked that Mr. 
‘aterson made only a very brief reference to M. Violle’s 
rk on the platinum standard, and ignored altogether 
1e careful work of Professor Petavel, carried out in 1899, 
in the Davy-Faraday Laboratory. Professor Petavel’s 
«nclusions were that, with suitable precautions, the unit 
illumination could be reproduced within Sa cént. by 
cans of the molten platinum standard. He asked Mr. 
| aterson if any attempt had been made at the National 
Physical Laboratory to repeat or extend Professor 
-ctavel’s work, and if not, why not? Investigations of 
is kind, which were difficult to carry beyond a certain 
unt in private laboratories, were peculiarly the pro- 
‘ince of a State-aided institution like the National 
'hvsical Laboratory. 
_Dr. Fleming remarked that he was pleased to see that 
+ir. Paterson endorsed the conclusions which he (Dr. 





Fleming) had stated seven years previously in a r 
read before the Institution of Electrical qi =e, 


—viz., 
that properly prepared (large bulb) glow lamps constitute 
the best sensadieat mat m7 He (Dr. Fleming) had now 


employed for fourteen yon secondary standards of this 
type, and had not foun anything to surpass them in con- 
venience and accuracy. The flame standards were un- 
equally affected by changes in atmospheric pressure and 
moisture. Hence any figures for ratios, such as are given 
in Mr. Paterson’s paper, are true only under certain accu- 
ey -defined conditions of surrounding atmosphere, 
which are very difficult to reproduce. Accordingly elaborate 
experiments to ascertain how many Hefners are equal to one 
Pentane is not a matter of nearly such importance as the 
construction of some final constant primary standard of 
light, and in his (Dr. Fleming’s) opinion the most satis- 
factory form for this primary standard of light is to derive 
it from the light emitted normally by a defined area of 
some substance in a state of incandescence at a known 
fixed temperature. He was sure that many practical 
Oe mp especially those connected with the electric- 
ighting industry, were not at all convinced that the best 
primary standard was a flame standard, or that the Pen- 
tane or Hefner units were completely satisfactory as a 
ri~ of the problem of obtaining a primary stand 

of hght. 

Dr. Russell complimented the author on his experi- 
mental results. The bougie décimale was the unit adopted 
by the International Congress of Electricians in 1889, 
and was defined to be the twentieth part of the Violle 
standard. He was not prepared to accept the statement 
that it was equal to Li Fietner units. Lummer’s and 
Petavel’s results rather discounted the importance to be 
attached to Violle’s number. In connection with Dr. 
Fleming’s remarks, he stated that the units su; ted by 
Waidner and Burgess had many advantages. They pro- 
posed to adopt as the unit of intensity the radiation from 
a square centimetre of a black body maintained at the tem- 
perature of the fusion of platinum. He referred also to 
the unit suggested by Steinmetz, and as Mr. Dyott was 
present, he asked if he could give any information about 
this unit. 

Mr. Dyott said that his experiments had been made 
exclusively in connection with Professor Steinmetz’s 
magnetic arc. He had made no experiments on his photo- 
metric unit. 

Mr. Dow said the Pentane lamp as a standard was not 
very inferior to the Violle standard. He did not think 
we could as yet accept as a standard an area of a black 
body at a high temperature. 

Dr. Drysdale thought that Mr. Paterson was to be 
congratulated on his summary, and the international 
agreement arrived at was most welcome. As he under- 
stood the paper, however, it was simply an attempt to ob- 
tain agreement between present existing units rather than 
standards, and left the matter‘of the best form of standard 
perfectly open. He thought that everyone having experi- 
ence with flame standards would thoroughly agree with 
Professor Fleming’s condemnation of them, and there 
could be nodoubt that the primary standard should be an 
incandescence one. He, however, did not agree with Pro- 
fessor Fleming’s suggestion of reviving the Violle stan- 
dard. What was wanted in an incandescence standard 
was a definite area of a definite surface at a definite tem- 

rature. When the Violle standard was suggested we 
1ad little knowledge of the radiating properties of sur- 
faces or high-temperature measurement, and therefore 
the only suitable thing was to take a very pure substance, 
using its melting-pomt as a bench-mark of definite, 
though unknown, renee. But everyone who had 
studied the history of the Violle standard wasaware of the 
great difficulties of setting it up, and it had the disad- 
vantage, according to Petavel, that the surface was 
dependent on the gas mixture used, besides an extremely 
short period of constancy and high expense. In the 
meantime we have realised that a perfectly black body 
is easily obtainable, and that it has perfectly definite 
radiating properties ; we have the laws of Stefan and Wien, 
and optical pyrometry has advanced to a high degree of 
accuracy, and it therefore seemed decidedly preferable to 
suggest a unit area of a black body at a definite tempera- 
ture. Mr. Jolley and he had come to the conclusion that 
a square centimetre of a black body at a temperature of 
2000 deg. absolute would perhaps be a unit, and 
would be probably of the order of 100 candle-power. This 
temperature was probably pretty close to that of the 
ordinary carbon filament glow-lamp, so that there should 
be no colour difficulty, and it should not be exceptionally 
difficult to maintain constant. If thetemperature were mea- 
sured by an optical pyrometer of, say, the Féry form based 
on the Stefan law, the deflection would be proportional to 
the fourth power of the absolute temperature, while the 
light according to Lummer and to integration from Wien’s 
law was proportional to T!®. Hence the light would be pro- 
portional to the cube of the deflection only, and the prob- 
able error would not be large. Finally, a point in favour 
of the black body was the perfectly definite character of 
its spectrum, which made it a standard of colour as well as 
of intensity, and suitable for spectro-photometric compari- 
son. As the surface would be that of a solid, it would be 
unnecessary to maintain it in a horizontal position, as with 
the Violle standard, and the amount of light could be 
easily varied by a diaphragm. 

Dr. Drysdale said that he i: Mr. Dow had slightly 
misunderstood the nature of Professor Féry’s results, and 
it would be unfortunate if this should militate against 
the idea of the black body as a standard. There was no 
difficulty in obtaining a perfectly black body either by an 
enclosure or reflector. hat Professor Féry’s recent ex- 
periments had shown was not that Kurlbaum’s black 
radiators were at fault, but that he had been in error in 
assuming the perfect absorption of platinum-black with 
which his receiving bolometer was coated. This had 


necessitated an increase of the constant in the Stefan 
formula from Kurlbaum’s value of 5.32 to 6.32, but this 
was a point which could easily be settled and did not indi- 
cate any real difficulty in the use of the black body or the 
determination of its temperature, which could be simply 
extrapolated from known temperatures by the aid of the 
Stefan law. 

Professor C. H. Lees said that Professor Petavel’s 
recent work on the radiations from heated platinum strips 
mr that he was not altogether satisfied with the 
Violle standard. 

Mr. Paterson expressed his interest in Dr. Fleming’s 
remarks, and said he had probably misunderstood the 
object of the paper which dealt with the relations exist- 
ing between the various units now in use. He agreed 
with his observations on the flame standard. He had not 
referred in his paper to the work of Dr. Fleming and Pro- 
fessor Petavel on the Violle standard, as it hardly came 
within the scope of the paper. They had not tried to 
reproduce the Violle standard at the National Physical 
Laboratory. With regard to Dr. Drysdale’s remarks 
about the use of a black body, he did not think it would 
be possible to keep the temperature sufficiently constant 
to enable it to be used as a standard. 

A paper on ** Inductance and Resistance in Telephone 
and Other Circuits” was read by Dr. J. W. Nicholson. 
A general formula for the effective inductance of a circuit 
consisting of two long — wires has been given by 
the author, and is suitable for cases in which the current 
distribution in either wire is greatly affected by the 
frequency of alternation. In the present r certain 
important cases are examined in detail, coll Gaede are 
obtained capable of immediate use. A calculation of the 
effective resistance is also made in each case. Atten- 
tion has been mainly directed to that of the simple 
telephone circuit, in which the leads are not twisted 
round each other in order to annul the inductive 
effects of the earth and of neighbouring circuits. Through- 
out the investigation only iron and copper wires, as the 
two extreme cases, are considered. The large permeability 
of iron completely cha the character of the effect of 
frequency on its self-induction, as com with other 
metals. To all metals extensively employed in practice, 
except iron, the formule developed for copper wires may 
be applied with nearly an identical order of accuracy. 

A “ Note on Terrestrial Magnetism,” by Mr. G. W. 
Walker, and a paper by Mr. A. Eagle, on ‘‘ The Form 
of the Pulses Constituting Full Radiation or White Light,” 
were taken as read. 





Futton.—The State of New York proposes to celebrate 
next month the first voyage, upon the Hudson, of the 
Clermont, Robert Fulton’s experimental steamboat. The 
Clermont steamed up the Hudson to Albany on August 17, 
1807, attaining a speed of from 44 to 5 miles per hour, 
while the return voyage was accomplished at the rate of 
5 miles per hour. Albany, it should be noted, is 110 miles 
from New York. A steam ship-of-war was constructed 
under Fulton’s direction during the war of 1812. Fulton 
also gave a good deal of attention to to oes, Before 
the voyage of the Clermont upon the Hudson, Fulton had 
endeavoured to interest Napoleon Bonaparte in the subject 
of steam navigation, but Napoleon regarded him as a 
visionary. 





GOVERNING AND Recutatine Sream-Enoines.—It is 
not, perhaps, generally appreciated to what an extent the 
accurate governing of steam-engines affects their output. 
This probably arises from the fact that the reason is not 
at first sight very evident. On due consideration, how- 
ever, it will be seen that if an engine which has been 
amy with a 10 per cent. variation be made to govern 
more closely—say, to a variation of 2 or 5 per cent.—its 
average speed can be inc , and so in a given time it 
will be capable of doing more work. Take, for instance, 
an engine whose normal speed is 100 revolutions per 
minute, and suppose it has a variation on each side of 
normal of 10 per cent. Its maximum speed is, of course, 
110 revolutions per minute, but its average speed is 
100 revolutions per minute. If, now, the engine can be 
made to govern more closely, and the variation is brought 
down to, say, 5 per cent. on each side of normal, then, if 
the allowed maximum speed is still 110 revolutions per 
minute, it is clear that the average speed of the engine 
has been raised nearly five revolutions per minute, which 
at the end of a fifty-four-hour week would amount to 
16,200 revolutions, or rather more than a gain of two and a 
half hours in time. In certain factories, such as cotton- 
mills, this might bea great advantage. We have, of course, 
taken rather an extreme case, but it serves to illustrate our 
— There are many engines running with considerab] 
less variation from the normal than what we have ponencnee | 
in which, however, there is still room for improvement. 
The matter was very clearly brought forward by Mr. Levi 
Lumb in a lecture delivered Lefore the Bolton Managers’ 
and Overlookers’ Association at the Institute in Bolton, 
last October. On this occasion various controlling de- 
vices were referred to. The peculiar features of Mr. 
Lumb’s.own system of control were also described, and 
examples given of the uses to which it had been success- 
fully put in practice. This system includes governors of 
special e, automatic knock-off motion for high and 
low. speed, patent speed-regulator, speed-variation re 
corder, and steam-pressure recorder; and it is claimed 
that the system gives absolute control of the engine under 
all circumstances, with no fear of racing or runaway. It 
also allows the engine to start slowly, and then ually 
run up to the normal speed without overrunning. Some 
careful tests of the apparatus have been carried out by 
Professor G. F. C k, of the City of Bradford Tech- 
nical College, which appear to have been in every way 
satis‘actory. The controlling gear is made by Messrs. 





James Lumb and Sons, Limited, Elland, Yorkshire. 
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THE ENGINEERING OF ORDNANCE. 
By Lieut. A. Trevor Dawson, R.N.* 
(Concluded from page 67.) 

The Development of Field Artillery. —Some consideration 
may now be given to field-guns, which are as old as 
artillery itself; but it was not until the forced marches of 
Napoleon, himself an artillerist as well as a great strate- 

ist, that the importance of mobility was fully recognised. 
Ti referred earlier to the gun used at the siege of 
Constantinople in 1453; but it was without a carriage. 
At this period our friends the Scots had “‘ carts of war.” 
Developments, however, were even slower than with naval 
guns. Our position at the Crimea War, with cast-iron 
muzzle-loaders on primitive carriages, was not creditable. 

The old field carriages were constructed chiefly of wood. 
The gun was secu to the carriage by means of its 
trunnions, and was elevated by a screw. The laying of 
the gun for direction was effected by slewing the carriage 
round by means of hand-spikes. firing, the gun and 
its carriage complete ran back on the ground a distance of 
15 or 20 ft., according to the power of the gun and the 
nature of the und. Drag-shoes were placed under- 
neath the wheels to restrict this rearward movement as 
much as possible. The rapidity of fire with such workings 
was extremely slow, because the gunners had to stand 

uite clear of the piece before firing, and close-up imme- 
diately after firing to bring the piece back into firin 
position before re-laying it—all of which occupied much 
time. The guns were short, with low_yelocity, and the 
range was not long. 

In the modern field carriage (Fig. 39, on page 95), the 
equipment is constructed of steel, with the exception of 
the spokes and felloes of the wheels. Modern field 
carriages, at low angles of elevation, stand practically still 
on firing, so much so that a number of rounds may be fired 
in rapid succession without relaying the gun, and a 
rapidity of fire of upwards of twenty aimed rounds per 
minute is easily attained. This great improvement in 
stability and rapidity of fire, notwithstanding the much 

pater power of the guns used, has been effected, firstly, 
S improved materials for construction, and, secondly, 
by the application of the recoil buffer, which allows the 

un to recoil abour 4 ft., irrespective of the carriage, 
instead of the gun and carriage recoiling together on the 
ground as with the old equipment. The gun may also be 


traversed on its carriage a few degrees in either direction, | 
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artillery this inaccuracy is corrected by means ofj{what is 
known as a cross-levelling device applied to the sight, so 
that all the old inaccuracies incidental to the employment 
of the earlier classes of artillery have been successfully 
grappled with. 

here is given below a table of comparisons of field-guns 
of 1873 and 1908. It will be seen that the essential quality 


of stability has been carefully preserved, while the effec- | 


tive range and power have been greatly augmented. 
Thus in the case of these 12-pounders the energy has 
been more than doubled, while the weight behind the 
horses has been reduced. Thus the weight per foot-ton 
of muzzle energy is only one-third what it was thirty-five 
years ago—a tribute to metallurgy, mechanics, and 
chemistry. 


veloped at the muzzle 1035 foot-tons. The maximum 
angle of elevation, as shown in the illustration, is 50 deg. 

ig. 43, below, is a 9-in. mortar, the characteristic of 
which is that it is shorter in the bore than the howitzer, 
| in order that it may be fired at a slightly higher angle of 
elevation. This mortar fires shells of 300 lb., with a range 
of 9000 yards. 

The Problem of the Flying-Machine.—This subject of 
high angle of elevation, with high-power field artillery, 
lis one which must have serious consideration in the 
| immediate future. I do not wish to overate the poten. 
| tialities of the aeroplane or dirigible balloon as a weapon 
of warfare. The scientist can never be an alarmist, since 

he is more concerned with exact data than with mere 
abstractions. But we must not ignore the fact that a 
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Vickers 6-In. Howrrzer. 















so that quite a prolonged rapidity of fire may be effected 
without moving the carriage on the ground. 

Great improvements have been effected in connection 
with the field-gun sighting-gear. The introduction of the 
telescope sight has made the clearness and accuracy of 
aim for long ranges a certainty. The introduction of the 
panoramic sight, too, permits of t accuracy in laying 
the guns by the indirect method when the object aimed at 
is in an obscured position. The latest arrangements in 
connection with sighting-gear of field-carriages incorporate 
what is known as the independent line of sight. By this 
means it is possible, after the sight has been laid on the 
object, to make an alteration in the range of the gun with- 
out taking the sight from the object. When once the 

un has been pointed, small var.ations in the range may 
2 quickly and easily effected. Thisis of great advantage 
when firing at moving objects. 

It very often occurs in connection with field-carriages 
that the only available position for the employment of 
this class of artillery is a piece of very uneven or very 
irregular ground, which means that when the guns are 
mounted in the firing position the axis of the trunnions is 
not in a horizontal plane. This produces an error in the 
laying and in the shooting of the gun. In modern field 





* The Gustave Canet Lecture (slightly abridged) of the 
Junior Institution of Engineers, delivered at the twenty- 
fifth anniversary meeting of the establishment of the In- 
stitution, held at the Hall of the Worshipful Company of 





Fishmongers, June 30, 








Fic. 43. Vickers 9-In. Mortar. 


TaBLe III.—Ballistics of Field-Guns. 
1873. 1908. 
12 Ib. 12.5 Ib. 


Weight of shot .. i 
.. 1150 ft.-sec. 1700 ft. -sec. 


Muzzle velocity .. 


» energy .. 110 ft.-tons 250 ft.-tons 
Weight of owe - << Pe -- Scwt. 6 cwt. 
Weight behind team (this includes 

gun, carriage, and limber, with 
ammunition) .. = st 3? Dont. 30 cwt. 
Travelling weight in pounds per foot- 

ton of m e energy - me 37.6 13.5 

Weight of gun in pounds per foot- 
ton of muzzle energy “a 7 8.15 2.7 


One of the most serviceable Army guns is the Vickers 
automatic gun, as mounted on the adjustable tripod, 
with wheels for field use, and illustrated in Fig 40, on 
page 95. Three men can easily carry this equipment, or 
one man can run it along on wheels, like a two-wheeled 
barrow. Fig. 41 shows that the gunner may advance 
crawling, pushing the gun and mounting in front of him 
while taking shelter behind the shield, and, when occasion 
arises, firing the gun. 

Howitzers and Mortars.—The howitzer is the modern 
pe oda 0 of the old carronade, so called from the town 
of its origin in Scotland—Carron. In the Crimean period 
these fired heavier shot than the field-guns, a 68-pounder 
being as great a favourite as the 32-pounder, but with the 
black powder then in use they were of short range. 

Fig. 42 shows one of the most powerful field howitzers 
made. In this case the projectile used is 90 lb. in weight, 
the rate of fire is four per minute, and the energy de- 








new instrument of warfare is being evolved rapidly. It 
is true that it is twenty-five years since the French 
Government balloon La France made its first successful 
voyage, but very great progress has been made. Allter- 
native systems have been evolved, and scientists have 
arrived at definite data which enable ideas to be crystal 
lised, and the problems accurately enunciated. The 
Zeppelin airship, by its recent voyage, offers striking 
testimony to the practicability of aerial navigation. This 
voyage was 584 miles long from starting-point to arrival 
station, and the time taken gives an average speed of 
14 miles per hour, but the hi is computed to have 
covered, owing to detours, a total distance of 870 miles at 
a mean speed of 23 miles. This distance represents « 
radius of action from London as far south as Gibraltar, 
or as far east as the Russian frontier, or as far north as 
Norway. The French airship, too, has made a voyage 
of 150 miles at 21 miles per hour, the British War Office 
airship a trip of 40 miles, and the Wright aeroplane « 
trip of 77 miles at 33 miles per hour. It is no part of 
my subject to discuss the relative merits of the dirigible 
balloon and rs or of the rigid and semi-rigid air- 
ship. It is sufficient that our Government have, with 
commendable foresight and enterprise, determined tv 
encourage inventive ingenuity in the solution of aerial 
navigation. : s 

The evidences, too, justify a careful consideration of 
the problems of defence by ordnance against attack by 
aerial ships. owe 

I am not at liberty to give details of what is being done 
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Fig. 45. Kevurr 7.5-Centimetre Gun Exevatep to 45 Deze. 
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under pressure ready for firing. When ready to fire, the 
clamp holding the gun at the rear is withdrawn, which 
is done by hand for single rounds, or by automatic 
mechanism for quick firing. Thus set free, the gun is 
run out by the compressed air, and when run out the shot 
1} miles, so that a high-velocity gun is required. The| is fired automatically and the energy of recoil recha 
velocity of translation is nearly 20 yards per second, and | the run-out cylinder. Gear is fitted to accomplish this 
thus it is necessary to arrange to train a gun for defence | by hand in the event of a misfire. 

against airship attack at the rate of 4 deg. per second} The ta mounting is trained on ball-bearings on the 
at a range of about 6000 yards. The angle of elevation | pedestal. The cradle with the gun oscillates easily on a 
required is at least 60 deg., but this condition is also easily | vertical plane on two sectors with: ratchets carried by the 
met. The sighting of such a gun, however, introduces a | upper mounting, with a counterbalance on the pedestal. 
new problem. This can be easily understood when we Phe type of projectile required calls for careful considera- 
think of the ordinary land-service guns which are directed | tion. A shrapnel shell normally showers destruction, but it 
against a target confined to the horizontal plane ; even if | remains to be seen whether the perforation of gold-beaters’ 
moving, its movements are restricted to what is practi- | skin by the bullets would cause serious damage to the bal- 
cally a horizontal plane, whereas in the case of an air-|loon. Such projectiles would seriously affect the light pro- 
ship not only is the total range altering, but the altitude | pelling mechanism and the crew, even were no poisonous 
is also subjected to a very rapid change. This difficulty used. A percussion-fuse would be ineffectual, and 
has been successfully arranged for in the Krupp gun. | a time-fuse involves possibilities of great inaccuracies. 
There is also the question of weight and design of pro- | promising suggestion is to fit the projectile with what the 
jectile to ensure the greatest area of destructive effect. Americans call a ‘‘ tracer” at the io of the shell. When 
the _— leaves the gun, a hot flame is lighted, burn- 
ing like a bright star during flight, and igniting the 
hydrogen or other gases in the balloon. From the view 
on Fig. 46 it will be seen that Krupp used, at all events 
on trials, a tracer exuding smoke to mark the trajectory 


for the British Government ; it is sufficient to say that 
the problem is not being neglected. But I am indebted 
to the Krupp firm for illustrations and particulars of their 
high-angle-fire gun for firing at airships. We know that 
the Zeppelin ship has attained a height of 5872 ft., about 


The Krupp firm propose three types of guns, one of 
6.5-centimetre bore and 35 calibres in length on special field 
carriage, as illustrated on Fig. 44, page 99. This gun, which 
may be elevated to 60 deg., fires an 8.8-lb. projectile at a 
velocity of 2035 ft. per second, giving a range of 10,400 














View Itiustratinag Smoke-TrRACER SHot to SHow TRAJECTORY OF PROJECTILE 
Frirep at BALLoon. 
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of the projectile. When this photographic view was taken 
the projectile fired had just over the balloon. 

The balloon or aeroplane is vulnerable, but it must first 
be hit, and this will require very accurate marksmanship. 
In view of the success of our gunners, however, we need 
by no means despair, For defending dockyards, forts, 
&c., suitable batteries of balloon-attacking guns should 
be provided, and could easily be built underground with 
suitable gun-ports. The guns would engage the airship 
at about 10,000 yards range, and the airship would be in 
the danger zone for a considerable time. Such attack 
would disconcert the crew, and would affect the accuracy 
of their aim in dropping eevee. There is no reason 
why airships of the dirigible balloon or aeroplane type 
should not in the near future be able to carry 2 tons of 
such explosives, and we are told of aluminium tubes sus- 
pended to the — to ensure greater accuracy in drop- 
ping explosives. @ presence of such explosives in- 
creases the danger to airships, but all such arguments 
apply to every instrument of warfare. The only defence 
is counter-attack. 

We must, therefore, defend our vulnerable places, be- 


yards at 45 deg. elevation. The trunnions are arranged 
quite close to, and almost below, the breech, with the 
balancing arrangement forward to maintain the equili- 
brium. The wheel axles are hinged with a removable 
pin joint, and can be turned forward until their extended 
axes cross each other beyond the end of the spade. The 
gun may be trained round a pivot on the carri The 
elevation is by pinion and quadrant. The recoil buffer, 
with running-out spring and breech mechanism and 
safety gear are of the usual Krupp type for field guns. A 
telescopic sight is, of course,’ indispensable. The man 
operating the sight sets it to the eleyation, making allow- 
ance for drift and inclination of the axis of the carriage, 
and also observes the direction of the shot. The deter- 
mination of the range and the corresponding angle of 
elevation is done by means of a range-finder. "rhe range- 
finder is arranged to give the elevation corresponding to 
a given range and altitude. The relations between the 
range and the altitude are represented on a drum by a 
series of curves. This drum 1s mounted on the frame of 
the range-finder, so that when the eye-piece is directed 
on the target the drum is rotated by an amount corre- 
sponding to the altitude. Having read the distance on | cause, notwithstanding the probability of the destruction 
the range-finder an index piece is inoved along the drum | of the airship and the violent death of its crew, the possi- 
to a mark corresponding to the range. The curve to | bilities of inflicting a severe blow at the enemy will 
which the index mark points, or its position between two | encourage the courageous patriot to risk everything. 
curves, gives a required elevation of the gun for that |The days of heroism are not yet ended. But as ships 
range and altitude. | offer the best means of warding off attack by ships, so 
Rapid mobility is absolutely essential for defence | the airship of the enemy must be met by better airshi 
against air-ships, and interest attaches to the Krupp and more ofthem. It is a case of Greek meeting Greek. 
automobile carriage for the pe gun, shown on | Airships will increase in size and offensive power, and 
Fig. 45. The gun illustrated is of 7.5-centimetre (2.95-in.) | the problems of design and construction of guns for 
bore, and of 35 calibres, firing a 14.33-Ib. projectile at a | these war vessels must exercise the ingenuity of the 
velocity of 2130 ft. per second, giving a range of 13,000 | mechanic and metallurgist. 
yards at 45 deg. elevation. This, as well as a heavier; Great, therefore, antes been the change in naval war- 
gun, a 40-pounder, is recommended for cruiser or fortress | fare between the days of Nelson and the modern engage- 
work, possible angle -bejng 75 deg. ‘The mounting is of | ment, we are certain to see still greater possibilities. At 
the pivot type: holted to the car, deck, or battery floor. | Trafalgar, with short-range guns, it was a case of 
A “differential”. recoil system is adopted without a courageously directed force and skilful seamanship, com- 
buffer, but with an air run-out apparatus above the gun- bined with cunning in stategy and tactics. Engineering 
barrel, as shown. - Normally, the run-out cylinder is’ must now play a great, alibough not a decisive part. 





A | do thirty times the damage wrought by 





The classical definition of enginasring is the subjection 
of the forces of Nature for the uses of mankind. - In no 
branch of science do we find such powerful forces brought 
under subjection as in ordnance. The chemist has given 
us an explosive compound safe under careful treatment, 
and yet when ignited capable of developing an energy of 
250 foot-tons per pound of explosive at a pressure of 
20 tons per square inch. The metallurgist has provided 
thoroughly reliable steel, great in tensile strength and 
elasticity, to utilise this energy for the propulsion of pro- 
jectiles with velocities of 3000 ft. per second to penetrate 
armour 8 in. or 10 in. in thickness at 8 or 10 miles range. 
At the same time the optician has enabled extreme accu- 
racy to be achieved by modern telescopic —. In action, 
70 to 80 per cent. of the shots fired will hit the enemy’s 
ship. e mechanic has so improved the breech me- 
chanism, and the gun-laying, and the ammunition-sup- 

lying machinery as to multiply manifold the rounds 
Bred ina giventime. Thus the battleship of to-day may 
er predecessor 
of twenty-five years ago, and that, too, at more than 
double the range. 

The increase in range has been forced upon the artil- 
lerist by the great development of the torpedo, of which 
I have not had time tospeak. These hidden and stealthy 
weapons are now effective up to 3 and 4 miles range, and 
their accuracy has been proportionately increased with 
the use of the submarine t, reliable now from every 
standpoint, mobile to as great a degree as the warship of 
ten years ago, and as capable of manceuvring under water 
as any ship on the surface. With the airship overhead 
new terrors by day and by night are added. High speed 
in reconnaissance work and wireless communication of 
information assists the tactician to bring the enemy to an 
engagement at the most favourable opportunity. War 
iapibas become an exact science with the issue dependent 
only on the sufficiency of the implements and personnel, 
on the skill of the strategist, and on the efficiency and 
courage of officers and men. We have every reason to 
believe that the rank and file of the Navy are as capable, 
as earnest, and as heroic as their predecessors of other 
generations, and we trust, not without confidence, to our 
statesmen to fulfil the will of the people to make our de- 
fensive forces supreme, to safeguard that mastery of the 
sea which is vital in the fullest degree to our Empire, to 
our kindred nations beyond the seas as well as to the 
mother island home. 








THe Ruonppa Tramways Company, LimiTEp.—On 
the 1st and 2nd inst., the appeal of the Rhondda Tram- 
ways Company, Limited, against the assessment placed 
upon their undertaking in the Pontypridd Union came 
before the Glamorgan Quarter Sessions at Cardiff. After 
hearing the evidence of both parties the Sessions decided 
to allow the appeal with costs, and reduced the assess- 
ment from 15,000. gross estimated rental and 6250/. rate- 
able value to 13,500/. gross estimated rental and 5500/. 
rateable value. 


Frencw Rowing -Stocx.— Orders executed since 
January 1, or now in course of execution, for the 
Northern of France Railway Company comprise 14? 
locomotives and 1389 miscellaneous vehicles. f the 143 
locomotives, 15 are compound four-cylinder engines, with 
bogie trucks, and 128 are compound six-axle coupled 
engines, with tenders. The expenditure proposed to be 
made by the Northern of France Railway Company foraddi- 
tional rolling-stock this year is 982,160/. The rolling-stock 
delivered for the Paris, Lyons, and Mediterranean system 
last year comprised 185 locomotives—viz., 57 compound 
passenger three-axle coupled engines, 119 compound four- 
axle coupled goods engines, and nine tender engines for 
Parisian suburban work. The additional plant supplied 
to the Paris, Lyons, and Mediterranean Railway last 
year also comprised 163 passenger carriages and 5788 goods 
trucks of various kinds. At the close of last year the 
Paris, Lyons, and Mediterranean Railway Company 
owned 3108 locomotives, 2833 tenders, 6650 passenger 
carriages, and 97,501 goods trucks. 





RADIOTELEGRAPHY IN AND ABOUT *BERLIN,—The num- 
ber of radiotelegraphic stations’ in ‘Berlin arid the neigh- 
bouring districts’ has y increased to such-a degree 
that the authorities have regulated the service. he 
authorities which have to be consulted ‘are the Imperial 
Postal Department, which has an experimental station of 
its own, the War Office, the Admiralty, and the Colonial 
Office. Urgent cases are decided by the Postal Depart- 
ment ; general questions come before a committee of the 
four ies. The regulations concern all stations within 
a radius of 100 kilometres (62 miles) of Berlin. There are 
six stations in Berlin, as many more near it, and, in 
addition, some portable stations, and they are worked on 
the Telefunken system, the Poulsen system, the Lepel 
system, and others. In order to minimise mutual inter- 
ference, the following regulations have been adopted. 
Small experimental installations which do not disturb 
others can operate when they like ; for all the others the 
day is divided up. The night hours, from 10 p.m. to 
6 a.m., are left free for general operation. The day hours, 
from 6 a.m. to 10 p.m., are divided into periods of four 
hours, and these periods are assigned to the different com- 
panies in rotation. The different interested parties may 
come to understandings as to their turns, however. 
the companies may make common use of the busiest hours 
of the day, 10 a.m. to 2 p.m., provided that they restrict 
themselves to certain wave-lengths. The army engineers 
have to use wave-lengths of 2000 metres, the Post Office 
of 1800 metres, the Telefunken stations of 1200 metres, &c. 
There is no restriction as regards the wave-length during 
the other hours. But this regulation excludes all appa- 
ratus which do not admit of fairly accurate tuning. 
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BOILER EXPLOSION AT LIVERPOOL. 


A FORMAL ow has been conducted by the 
Board of Trade at St. George’s Hall, Liverpool, with 
regard to the cause and circumstances of a boiler explo- 
sion which occurred on January 25 last, at the works of 
Messrs. Hutchison and Pollok, Limited, rope-manufac- 
turers, Lodge-lane, Live 1. Mr. F. Sims Williams, 
LL.B., barrister, presided, and was assisted r. 
Alexander Gray, consulting engineer. Mr. G. C. Vaux 
conducted the proceedings for the Board of Trade; Mr. 
Glasgow, solicitor, ; + for Messrs. Hutchison and 
Pollok, Limited, and Mr. Percy Nicholls, solicitor, London, 
for the Stirling Boiler Company. : 

In opening the case, Mr. Vaux stated that the parties 
to the inquiry, in addition to Messrs. Hutchison and 
Pollok, Limited, were Mr. White (the works manager) 
and Mr. John Munroe (the works fitter). The subject of 
the investigation was the bursting of a tube in a water- 
tube type of boiler, which appeared to have been con- 
structed in 1896 by the Stirling Boiler Company, Limited. 
Mr. Gough then explained the construction of the boiler, 
which was of the patent water-tube ‘“‘ Stirling” type, and 
said it was taken over by the present owners in November, 
1907. It was fed with town water, and was at first worked 
under natural draught at a pressure of 150 lb. on the square 
inch. The engines were of the non-condensing type, and 
the boiler was said to have consumed 400 gallons of water 
per hour. Mr. Munroe appeared to have had entire charge 
of the boiler, and the practice seemed to have been to have 
had a thorough examination of it internally and externally 
by the Scottish Boiler Insurance —— inspector at 
Easter time; while, in addition, the boiler was emptied 
and examined internally by Mr. Munroe at the other 
holidays, such as Whitsuntide, August, and Christmas. 
Besides these examinations, the tubes on the fire side 
were stated to have also been examined by Mr. Munroe 
about every six weeks. The tube which burst appeared 
to have been one of a number of 1-in. tubes put in at 
Whitsuntide, 1907. On January 23 last, in the forenoon, 
Charles Turner, the boilerman, was in charge, and Mr. 
Munroe noticed that the machinery was running more 
slowly than usual. Finding that the fire was dirty, the 
fuel used being of poor quality, measures were taken to 
put the matter right, and the pressure was inc’ d to 
about 100 Ib., after which Mr. Munroe left the boiler- 
house at noon. About five minutes later the explosion 
occurred, one of the tubes rupturing at the middle of its 
length for about 12 in., the contents of the boiler rushing 
out and severely scalding the fireman, Turner, who was 
standing by. He was taken out of the stoke-hole and con- 
veyed to the hospital, where he died three days later. _ 

Various witnesses were then called, one of whom attri- 
buted the explosion to the possible existence of a latent 
defect in the metal, while another stated that the tube 
had not bulged and was not thinned to any extent. Had 
there been a bulge he thought it would have been thinned 
at the edge of the fracture, but there was not that thin- 
ning. He would not say that even a latent flaw in the 
tube would have produced the explosion by itself; it 
would need to be a combined cause—a latent flaw plus a 
water-hammer. Mr. Eadie, of the firm of James Eadie 
and Co., Glasgow, repudiated the suggestion that there 
had been any aan efect inthe metal. A blistering such 
as had been pointed out to him was a common and un- 
avoidable thing in such tubes, and, in his opinion, having 
regard to the circumstances of the case, did not constitute 
a danger at all. 

After evidence had been given by the Board of Trade 
engineer-surveyor, counsel addressed the Commissioners 
on behalf of their respective clients, and Mr. Sims 
Williams, the President, gave judgment. 

The Court found, he said, that in Mr. Munroe, the 
fitter, the management of the boiler had been entrusted 
by Messrs. Hutchison and Pollok to a competent person. 
The boiler also had been inspected from time to time by 
competent persons. The Commissioners thought, how- 
ever, that the method adopted by the inspector of the 
insurance company, so far as the internal examination of 
the tubes of the boiler was concerned, was inadequate 
and ineffective, inasmuch as, in their opinion, it would 
not disclose the extent of scale and sediment existing at 
the middle of the bend of the tubes, where scale from the 
tube and sediment from the upper drum would be most 
likely to accumulate. In a tube situated as this one was, 
such a method of inspection was really of little value 
except at the ends of the tubes, unless it were that the 
tubes were choked to such an extent that the reflection 
of the light of the candle used would not be seen at the 
other end, or the 2-in. chain employed would not pass 
through the tube. Further, they thought that the lower- 
ing of a piece of chain 2 in.’ in diameter through a 
3-in. pipe would throw no light on the thickness of 
the scale or sediment at the bend of the tube near 
which in this explosion the fracture occurred. Proper 
measures were taken to use good water for feeding the 
boiler. There was no reason to doubt that the boiler was 
properly and sufficiently cleaned at Christmas, 1907, but 
the Commissioners thought it was not cleaned thereafter 

t sufficiently frequent intervals. They thought proper 
leasures were taken to ensure that the boiler was evenly 
and regularly fired, but they did not think it was worked 
under safe conditions, and in their opinion no proper 
measures were taken to ensure that the insides of the 
tubes at and near the middle bends were free from sedi- 
ment and scale. 


The explosion was caused by the tube that failed | 


becoming overheated through the presence within it of 
Sediment and scale, and consequently being unable to 
withstand the pressure of 100 Ib. per squareinch. In the 
{idement of the Court, Messrs. Hutchison and Pollok, 
amited, the works manager, and the works fitter were 
all to blame for the explosion. 


With regard to the works fitter, they did not think the 
boiler was properly and sufficiently cleaned at Christmas, 
1908. Further, they did not think the boiler was cleaned 
at sufficiently frequent intervals. The works fitter was 
aay advised by the insurance com in April, 1908, 
that, having regard to the type of the vo de it should be 
opened up for cleaning more frequently than four times 
a year; but the works fitter disregarded their advice. He 
was also advised at the same time that the boiler should 
be tested by hydraulic pressure to 235 lb. per square inch 
at the first convenient opportunity unless it had recently 
been so tested, and although the last hydraulic test had 
been made in 1900, a further period of eight months was 
allowed to elapse after April, 1908, and the explosion took 
place before any further hydraulic test was made. I 
appeared, however, that although this was the first boiler 
the works fitter had had under his charge, he had been in 
charge of it since 1896 without accident or complaint. 
Excellent characters from his previous employers had 
been produced for the inspection of the Court, who wished 
to say that he had given his evidence very fairly, and they 
regretted that they could not exonerate him from blame. 

As to Messrs. Hutchison and Pollok, Limited, and Mr. 
White, the works manager, the Court thought it was their 
duty to have seen that the recommendations of the insur- 
ance company were carried out. The works fitter may 
have thought those recommendations superfluous and un- 
necessary, but the Court did not think that the firm and 
their manager should have disregarded the advice of the 
insurance company at the instance of their fitter, without, 
at all events, seeking other and competent advice. The 
Court wished, however, to say in rd to these gentle- 
men that ry | had given the tribunal every assistance in 
arriving at the cause of the explosion, and they much 
> gu also that they could not hold them free from 
nlame. 

There was, the presiding Commissioner declared, no 
unavoidable accident in this case, and the Court con- 
sidered that an explosion would have been averted by 
reasonable precautions, and by the exercise of reasonable 
care, inspection, and supervision. They had taken into 
consideration what had been ably urged by Mr. G1 Ww 
on behalf of his clients, Messrs. Hutchison and Pollok. 
Limited, and they thought that the justice of the case 
would be met by ordering them to pay to the Board of 
Trade the sum of 40/., the works manager, Mr. White, 
10/., and the works fitter, Mr. Munroe, 5/. towards the 
cost and expenses of that inquiry, and the order of the 
Court, therefore, was to that effect. The Court also 
wished to express its sympathy with the relatives of 
Charles Turner, who was unfortunately killed by the 
explosion. 








Britisu Pic Iron.—The production of pig iron in Great 
Britain last year was 9,289,840 tons. The output for the 
decade ending with 1908 inclusive was as annexed :— 


Year. Tons. Year. Tons. 

1889 .. 4,507,589 1904 4,169,238 

1900 .. 4,292,749 1905 .. 4,847,899 

1901 .. 3,836,739 1906 - 10,149,588 

1902 .. -. 4,279,721 1907 .. .. 9,923,856 

1903 .. -. 4,434,001 1908 9,289,840 
The greatest production was effected last year in the 


Cleveland district—2,547,446 tons—while Scotland ranked 
second with 1,243,265 tons; Durham third, with 998,762 
tons ; and South Wales and Monmouthshire fourth, with 
827,973 tons. 





ELkcTRICALLY-DRIVEN CoLLigry Pumps.—Tests of the 
electrically-driven pumps of the Zeche Concordia, near 
Oberhausen, show an unusually high mechanical efficiency. 
The plant was installed underground, at a depth of about 
1350 ft., by the Isselburger Hiitte A.-G., and the results 
of the tests, conducted by the Steam-Boiler Supervision 
Association of Essen, are published in the Zeitschrift des 
Vercines Deutscher Ingeniewre of May 8. © pump is 
a twin differential plunger pump; the plunger diameter is 
205 millimetres (8 in.), the stroke 600 millimetres (24 in.), 
and the motor, which is fixed directly on the crank-shaft, 
makes 92 revolutions per minute. It will be seen from 
the subjoined table that the efficiency of the electric motor 
was not high, only 87.35 per cent., allowing for all losses, 
The mechanical efficiency of the pump probably reaches 
the practical limit, and is in striking contrast to the 
results obtained with a centrifugal pump installed in 
the same colliery. The high efficiency of the pump shows 
that the Fernis valves, which are ring valves provided 
with cup leathers, must perform their functions mf as te 
The following results were obtained :— 


Plunger Centrifugal 

Pump. Pump. 
Water raised .. m3/min. 3. 3.7 
Height .. m. 414.43 414.43 
Density of water os we - 1,016 1.016 
Manometric head of water .. =m. 429.8 
Revolutions per minute oe 91.63 1482 
Efficiency of motor .. - - 87.35 94.1 
Volumetric efficiency of pump p.c. 99.5 al 
Mechanical efficiency of pump ,, 96.5 68.6 


Another very large underground mine pumping plant has 
been installed by the same Isselburger Hiitte, in the 
Holland Colliery, near Gelsenkirchen. The plunger in 
this case has a diameter of 214 millimetres (84 in.), and a 
stroke of 800 millimetres (32 in.). The pump works at 
73 revolutions per minute, raising 8 m/min. of water 
(density 1.005) to a height of 600 metres (1980 ft.). The 
three-phase motor of the Felten and Guilleaume-Lahmeyer 
Werke can yield 1300 horse-power, but is not fully utilised. 
The poor efficiency of the electric motor in the first-men- 





tioned case may be due to overheating. The Ee is 
supposed to be more economical than two of half the 
power, but exact tests have not been made yet. 


CATALOGUES. 


LEAFLETS giving prices and particulars of gap-lathes, 
high-speed planing machines, and plate-bending rolls 
= hand from Messrs. Binns Brothers, Water-lane, 

alifax. 


A pamphlet calling attention to the advantages of belt- 
conveyors for transporting materials has been received 
from the Gilbert Little Company, Limited, Horton Works, 
Bradford. The pamphlet also illustrates steel tray-con- 
bs bucket-conveyors, and elevators manufactured by 
this frm. 


We have received from Messrs. Hofler, Limited, 


t | 26a, Soho-square, W., an illustrated list of oak panelling 


and chimney-pieces, The list, which is very fully illus- 
trated, shows some handsome designs in both of these 
classes of work, and also gives examples of richly carved 
ecclesiastical and other high-class joinery work carried out 
by this firm. 

From Clarke's Crank and Forge Company, Limited, 
Lincoln, we have received a catalogue illustrating crank- 
shafts suitable for portable engines, motor-cars, motor- 
launches, &c. The firm’s speciality is the forging and 
machining of bent, block, or built-up crank-shafts in 
Siemens-Martin or special steels, and they are supplied 
either as forgings, rough machined, or finished bright. 


A booklet recently published by Messrs. John Cameron, 
Limited, Oldfield-Road Iron- Works, Salford, Manchester, 
illustrates several types of ram and piston-pumps driven 
by steam or electric power, and also punching and shear- 
ing machines, one of which—a large four-sided machine 
for shipbuilders—is arranged for punching, shearing, 
angle-cutting and punching side-lights, &c. e Cameron 
gas-engines and suction-gas plants are also illustrated. 


The Tudor Accumulator Company, Limited, 119, Vic- 
toria-street, Westminster, S.W., has sent us a small 
price-list of batteries of 14 and 27 cells for the 25 and 50. 
volt electric-light installations rendered common by the in- 
troduction of the metallic filament lamp. The capacities 
vary from 35 to 650 ampere-hours, and a separate list 
gives the approximate rates for carriage of acid to the 
chief towns of Great Britain. 


A leaflet describing and illustrating the “‘ P.P.” patent 
flexiblecouplingsis to hand from the Power PlantCompany, 
Limited, West Drayton, Middlesex. The torque is trans- 
mitted through a number of leather rings, which are 
supported by one part of the coupling, and receive pro- 
jections from the other part, so that the drive may be in 
either direction. Dimensions and prices are given of 
couplings for shafts of from § in. to 128 in. in diameter. 


The ‘ Bruston” transformer switch is illustrated and 
described in a leaflet to hand from Messrs. Morris and 
Lister, Limited, Carlton Works, Coventry. This appa- 
ratus is designed to eliminate the small no-load losses of 
transformers used on alternating-current circuits in con- 
nection with metallic filament lamps. The device auto- 
matically disconnects the transformer from the mains as 
soon as the last lamp is switched off in the secondary 
circuit, and re-establishes the connection when the first 
lamp is switched on. 


The Liibecker Maschinenbau-Gesellschaft, whose Lon- 
don office is at 30, Great St. Helens, E.C., have sent us a 
catalogue, printed in English, French, and German, of 
chain-bucket excavators. These machines are made in 
three types and in five standard sizes varying from 12 
to 90 horse-power, and are arranged to deliver the 
excavated material either into railway trucks or on to 
an embankment by means of a conveyor. A number of 
illustrations are given showing the excavators at work on 
the North Baltic Sea Canal and other contracts. 


A catalogue of magnesia non-conducting coverings has 
been issued by the Newall’s Insulation Company, Limited, 
Scottish Provident Buildings, Mosley-street, Newcastle- 
on-Tyne. These coverings consist of a mixture containing 
85 per cent. of hydrated carbonate of magnesia and 15 per 
cent. of asbestos fibre, and they are made in sectional 
form for steam-pipes, and in curved or flat blocks for 
boilers, steam-turbines, &c. The material can also be 
obtained in a form suitable for plastering on to irregular 
surfaces. 


Cranes and transporters for steel works are illustrated 
and descrit in a catalogue to hand from Messrs, 
Ye Limited, 58, Victoria-street, Westminster, 
S.W. Among the special cranes illustrated are ladle- 
cranes, forge-canes fitted with ingot-rotating gear, and 
also a 4-ton crane for charging soaking-pits, designed 
to work with very limited head -room. Blastfurnace- 
charging machines on the Aumund system and chargin 
machines for open-hearth steel furnaces are also illustra 
and described. 





Erratum.—On page 862 of our issue of June 25 we 
referred to a price-list of electric fans received from 
Messrs. Baxendale and Co. We regret that the address 
of this firm was inadvertently given as Miller Street 
Works, Birmingham ; the correct address of Messrs. 
Baxendale and Co, is Miller Street Works, Manchester. 








Tue Unirep States Navy.—Tenders for the construc- 
tion of two battleships, to be named the Arkanses and 
the Wyoming, will be opened at the United States Navy 
Department on August 18. The vessels are to be of the 
Delaware type, and they will have a displacement of at 
least 20,000 tons each. As at present arranged, the ships 





are to be fitted with turbine engines, but firms tendering 
will be atlowed to submit proposals for a combination of 


| turbine and reciprocating engines. 
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WORKMEN’S COMPENSATION CASES. 
Court or APPEAL. 

Accident after Working Hours.—An important point as 
to what is a matter of fact for the arbitrator, and what 
is a matter for the Court of ny was a up in 
the Court of Appeal on June 11 in the case of Gane v. 
Norton Hill Colliery Company. The claimant in this 
case was a pit-boy who had been refused compensation 
by the arbitrator, and had appealed. The facts were 
that the lad on quitting work a choice of several ways 
off the colliery premises. The quickest and the one 
most used was through a and up steps on to a 
railway crossing owned by the colliery. Crossing here 
the claimant was caught in passing wagons and so injured 
that both his legs had to be amputated. Compensation 
was refused by the arbitrator on the ground that the 
accident arose outside the course of the lad’s employment, 
and on his way home after leaving the pit’s mouth. It 
was a condition of the lad’s employment that he should 
work so many hours, and then go off the colliery premises 
by the quickest way, and this of did. The way he went 
was the most usual, and was not forbidden. 

The argument for the employers was that the County 
Court Judge as arbitrator had found that the accident did 
not occur during the course of the claimant’s employment, 
and that they were not responsible, and that while there 
might be an appeal on a point of law, there was no appeal 
on the fact of which the arbitrator was the sole judge. ‘Che 
Court of Appeal, however, held that the arbitrator had, 
so to speak, misdirected himself, and that he had not 
drawn the true legal inference from the facts. 

The duty of going in and out of the colliery premises 
was a part of the worker’s employment, and going out by 
the quickest way was part of the duty arising out of his 
employment, As the accident happened thus, arising out 
of, and in the course of the lad’s employment, the em- 
ployers were liable, and the lad’s appeal against the arbi- 
trator’s decision was upheld by the Master of the Rolls 
and the other Judges of the Court of Appeal. 

Employers’ Application to Review after Agreement for 
Compensation.—1n the case of Boots v. Charing Cross and 
Hampstead Railway Company the workman was stated 
to have met with an accident in the course of his employ- 
ment on December 26, 1907, and was off duty in con- 
sequence till February, 1908. During the interval the 
company paid him 10s. a week, and reinstated him on his 
return at his old wages, but finally dismissed him on 
October 21, 1908, because he was frequently absent. The 
workman alleged his occasional absences from February 
till October, 1908, were caused by his trouble with varicose 
veins, as the result of the accident. On December 1, 
1908, Boots applied to rescind the agreement which he 
entered into with the employers soon after the accident. 
This appeal followed the usual course, and notice given 
to the employers was answered by them on December 9, 
1908, lodging an objection that the matter was ended by 
the workman having gone back to work at his old wages. 
On March 4, 1909, an order was made to register the 
memorandum of agreement, but with a stay of execution 
to give the employers time to apply for a review of the 
whole matter. This did not mean that the workman 
could thereupon enforce payment of his 10s. per week as 


On March 13, 1909, the employers applied for arbitra- 
tion and review of the terms, with the a. of terminating 
their liability. On April 5 the workman replied he was 
still incapacitated, and the County Court Judge, as arbi- 
trator, held that the workman was entitled to his 10s. a 
week under the agreement of December, 1907, but that his 
incapacity ended when he was dismissed in October, 1908, 
and that from the date of the accident till then he 
had been compensated by the payment of 10s. a week 
till February, 1908, and by his full wages from February 
till October 21, and that at the time of his dismissal he was 
not, nor is he now, incapacitated. The Court of Appeal 
held that it was out of the arbitrator’s jurisdiction to find 
that the ee of compensation should cease as from 
October 21, 1908, when the workman was dismissed, the 
real question which the arbitrator should have considered 
was whether the workman was incapacitated at the date 
of his application—that is, on December 1, 1908? The 
arbitrator was wrong in so far as he directed that com- 
pensation should cease as from October 21. If that were to 
stand, it would be im ible for the workman to raise the 
contention he desired—that the stay of execution should 
be removed during the period from October 21 to March 13. 
It might be doubtful if yy ! of execution granted on 
March 4 was still in force; but, however that might be, it 
would be right, while allowing the workman’s appeal so 
far, to adda furtherstay of execution under the registered 
agreement, with liberty to the workman to apply to 
remove the stay during all or any part of the period up 
to March 13, 1909. 1t will be understood that, on the 
facts of this case, the learned County Court Judge may 
have been absolutely right in awarding no compensation 
from October 21, on the assunption that the workman 
was no longer incapacitated. He, however, made a 
technical mistake in acting on this assumption, for in 
many cases there might be after effects of the accident 
for which the applicant should get compensation. 

Sailor's Injury.—On July 2 a reserved judgment was 
delivered by the Master of the Rolls in a case of consider- 
able difficulty affecting seamen under the Workmen's 
Compensation Act. The appellants were the owners of 
the s.s. Tintoretti, and, as a matter of principle, appealed 
against the award made by the County Court Judge of 
Liverpool to a seaman who met with an accident in the 
course of his employment on board the steamer on 
December 21, 1 and on reaching New York, on 
December 29, was paid off and discharged, and was sent 
to hospital till he was able to be conveyed home on the 
steamer on March 11, 1909. 





The County Court Judge awarded him caegeention as 
from March 11, and took no account of the full wages paid 
him by his employers from date of the accident, December 
21, till his disc at New York on December 29. The 
amount at issue was trifling, but the principle involved 
was of great importance as affecting shipowners and 
seamen. 

The shipowners contended that, according to Schedule 1, 
Clause 3, of the Workmen’s Compensation Act, in fixing 
the ameunt of weekly payment regard should be had to 
any payment, allowance, or benefit which the workman 
might receive from the employer during the period of 
his incapacity, and that therefore the wages paid from 
December 21 to December 29 to the injured seaman 
should be deducted from the compensation awarded. 

The County Court Judge, in not having rd to the 
wages paid, relied on Section 7 (e) of the Workmen’s 
Compensation Act, which provides that the weekly pay- 
ment shall not be payable in respect of the period during 
which the owner of the ship is, under the Merchant Ship- 
ping Act of 1894, or otherwise, liable to defray the ex- 
— of maintenance of the injured seaman. The 

ifficulty of the Court of comes was the question whether 
the liability under the Merchant Shipping Act absolved 
the shipowners in respect of the period between the 
accident on December 21 and the injured seamen’s dis- 
charge and entering hospital at New York on Decem- 
ber 29, or, in other words, does the shipowners’ liability 
for compensation date from the accident in every case, 
seeing that under the Merchant Shipping Act they are 
responsible for his maintenance while on board ship? 

here is no doubt in the landsman’s case that em- 
ployer’s liability dates from the accident. If, as some- 
times happens, the award of compensation is made near 
the close of the period of inca ity, and wages have been 
paid for, say, all but a month of that period, it might in 
some cases be unjust to award the injured workman 
on the basis of a month’s incapacity. All the clause 
means by requiring “‘ regard to be had” to the pay- 
ments or gifts the employer has made to the workman 
is that the arbitrator shall, in using his discretion in 
measuring the compensation, have to these 
benefits, without necessarily deducting them from the 
amount of his award. The County Court Judge in this 
seaman’s case probably would not have made his award 
appreciably less if he had “‘had regard” to the wages 
nase from December 21 to 29, but, all the same, he should 
ave seen it his duty to have had regard to the wages 

id from the date of the accident, without comparing the 
iability of the shipowners under the Workmen’s Compen- 
sation Act with their liability under the Merchant Sea- 
men’s Act. 

Therefore the arbitrator’s right, as well as his duty, was 
to have regard to any benefits, whether wages or gifts 
from his employers, that the injured sailor received from 
the date of the accident. The appeal of the shipowners 
was allowed with costs, Lord Justice Kennedy dissenting. 





County Court Cass. 


Inalnlity todo Light Work.—In a case heard at Walsall 
on June 3, the employers sought a review of compensa- 
tion of 13s. a week on the ground that the injured man 
could do light work. It appears that the workman, who 
weighed 16 stone, suffered from internal weakness due to 
an accident. An operation would have put him right, 
but owing to his weight he was a bad subject for an opera- 
tion. A medical man called on the part of the employers 
said that the incapacity was due largely to the man’s 
weight, and that light work would be beneficial. On the 

art of the workman, a medical man said that owing to 

is inability to stoop, the workman would incur serious 
risk by endeavouring to perform manual labour before 
other treatment. The application was dismissed. 

Serious and Wilful Misconduct.—In this case, heard at 
Harley County Court on May 19, Annie Deacon, aged 17, 
a presser, claimed compensation from her late employer, 
a dyer and cleaner, for an accident. 

It was part of her duty to light a fire in the stove. 
According to the applicant, on the first morning, January 
18, the respondent told her what her duties were, and 
that she must light the fire. He directed her attention 
to the can, containing about a gallon of some kind of 
spirit, and told her if the sticks were damp, and she 
— it, she could use a little of that in helping her to 
light the fire. She did not require to use the spirit until 
the Saturday morning. Then, the sticks being damp, 
she put about a spoonful on some paper. She put the 
sticks and coal upon it and applied a match. Immediately 
there was a burst of flame from the stove, which set fire 
to her clothing. A spark must have reached the jar, 
which immediately burst. She was enveloped in flames, 
and she remembered very little else. She was taken to 
the infirmary, and was there for about eight weeks. She 
was badly burnt about both arms, the neck, and the back 
of the head. 

The respondent gave evidence, and said he had warned 
the applicant against using “‘ the stuff in the bottle,” as it 
was “‘ very explosive.” 

_His Honour said that he was not at all satisfied that the 
girl had been guilty of serious and wilful misconduct. He 
was satisfied it was never brought to the knowledge of 
the girl that she must not use the spirit. He made an 
award of 4s. 6d. per week. 

Father and Son Paying to Common Stock.—In two cases 
heard by Judge O’Connor at Consett, on the 9th inst., the 
question was raised whether a widow could claim com- 

msation in respect of the loss of husband and sons, all 
iving together and contributing to a common fund for 
household expenses ? 

It transpired that the matters had been argued before 
the Arbitration Board, and while the Coal - Owners’ 
Association held that the widow was wholly dependent 
upon her hushand, the Durham Miners’ agents maintained 





that the applicants were solely dependent upon the earn- 
ings of both husband and sons. The only liability of th: 
respondents for the sons was the expense of burial, which 
was agreed at 5/. each. . 

After legal argument, his Honour delivered a writtei 
— _He said the point was unforeseen, and no‘ 
ikely to arise when the cg ee Act was passed 
and it was now presented in Court for the first time. I: 
was an important issue, and he trusted any decision he 
arrived at would not be treated as final, but that a definit: 
judgment would be obtained in the highest court in the 
cS . There was no doubt that the earnings of both th: 
father (Mr. Hodgson) and his sons went into a common 
fund for the maintenance of the household ; and there was 
no doubt again that Mrs. Hodgson and the younger members 
of the family, whose ages varied from seventeen to two 
years, were either wholly or partially dependent upon both 
the father and elder sons. The father’s earnings might 
be regarded as permanent, but the sons’ might only be 
temporary. According to some decisions on the Act he 
might have given full compensation for the loss of the 
father, and less in proportion for the sons ; but his Honow 
considered that, in accordance with the measure, he 
would award 300/. damages for the death of the husband 
only. 








THE Srtmpion.—The question of means of access to the 
great Simplon Tunnel has formed the subject of lengthy 
negotiations between France and Switzerland. A meet 
ing of delegates from the two countries has just been held 
at Berne, and has resulted in the signing of a convention 
which is to be submitted for the approval of the French 
and Swiss Parliaments. The construction of a line from 
Moutier to Granges has been provisionally decided upon. 
The outlay involved is to be provided for to the extent 
of 400,000/. by the Eastern of France Railway Company, 
and the balance of about 320,000/. will be derived from a 
mortgage on the line. By these arrangements the 
Eastern of France Railway Company will be enabled to 
bring to the Loetschberg a good deal of traffic from the 
North of France, Belgium, Holland, and Great Britain, 
which is now carried via the St. Gothard. The construc- 
tion of a line from Frasne to Vallorbe has been also pro- 
visionally approved. An agreement has been arrived at 
with the French Government and the Paris, Lyons, and 
Mediterranean Railway Company with respect to the 
immediate nationalisation of the Geen Station. 





SrrenctH OF STRAIGHT BEAMS AND Bow- Srrine 
Grrprers.—In two memoirs presented to the Berlin 
Academy of Sciences since the Seer mee of this year, H. 
Zimmermann concludes a mathematical investigation 
which he commenced in 1905, and of which portions have 
been pnblished in previous communications. The pro- 
blem is that, first treated by Euler and extended by 
Zimmermann, of a straight beam which may be laterally 
supported, and subject to a stress acting in the direction 
of the axis, In the case of the upper member of a 
bow-string girder there would be lateral support, and 
the web be divided into panels ; the cross-section of the 
beam need not be the same in the different panels, but 
will generally be so, and the formule become more 
simple with uniform cross-sections; but solutions are 
also arrived at for the case in which the cross-section 
changes at the panel-points; a lateral supporting force 
would be produced by bending. Attention is drawn in 
the memoirs to a “‘ Doctor dissertation” on the ‘‘ Knukfes- 
tigkeit des geraden Stabes” (Crippling Strength of the 
Straight Beam), published by J. Donndorf in 1907. As 
regards the lateral stiffness of open bridges, Jehens and 
Engesser had assumed a jointed connection between the 
different panels. Zimmermann shows that joints need 
not be assumed when the separate struts are supposed to 
be stressed to the verge of failure. 





Screw-ProreLtLER CatcuLator.—The debt of naval 
architects to Mr. R. E. Froude for his careful analysis of 
his experiments on screw-propellers is everywhere recog- 
nised, and his tabulated values of all the factors affecting 
the performance of a propeller have proved of the utmost 
service. The calculations involved are, however, neces- 
sarily complicated, especially as a number of alternative 
examples have to be worked out before a selection can be 
made, and in calculating with logarithms and numerous 
small factors the chance of error creeping into the calcula- 
tion has led Mr. A. M. Gordon, Baltic Chambers, Welling- 
ton-street, Glasgow, to devise a sliding-scale embodying 
the experimental results referred to, and arranged in a 
simple form for rapidly and accurately determining the 
most favourable proportions of screw-propellers for all 
classes of vessels, on motor-launches to the highest class 
of triple-screw ocean liners, having machinery ranging from 
20 to 75,000 indicated horse-power and revolutions from 40 
to 900 per minute. When the requisite power for a given 
speed, and the sizes and proportions of machinery neces- 
sary to produce that power, have been selected, it remains 
to A determined how the power will be most efficiently 
used in driving the vessel by means of the screw-propeller, 
and it does not follow that a propeller which absorbs the 
wer, and therefore is mechanically most 
efficient, will be propulsively economical in overcoming 
the resistances offe but it may set up resistances of its 
own, thereby neutralising its mechanical efficiency. It is 
therefore important that the proportions should be such 
that, where possible, the highest propulsive efficiency will 
be obtained. Where this is not possible, on account of 
certain unalterably-determined proportions of either dia- 
meter or papinenasenenn dD ~ _ give & : on pond 

roportions corresponding with the lower efficiency con- 
coquent on these Covermng conditions. A book of in- 
= with examples wrought out, accompanies the 
ale. 
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ZLECTRICAL APPARATUS. 


27,991. J. 8. ld, London. Electric-Light 
Fit (6 Figs.] mber 23, 1908.—This invention relates 
to supports and casings for electric lamps. A metal casing a is 
secured to a suitable base-board fixed to the ceiling. This casing 
is flanged at the bottom to receive the upper rim of a glass globe 
m, and is splayed out at the top, so that any dust deposited by 
the coe draught caused when the lamps are alight will settle 
upon the metal part, which is easily cleaned, and where it will 
not be noticeable. A washer is interposed between the glass and 
metal, and-the glass is-held against the washer and flange by a 
ring of wire d. As may be gathered by a comparison of Figs. 1 and 
2, this ring is made up.of .two semi-circles, the ends of which sur- 
round a stud e, upon which they are fastened by means of a nut. 
A vertical screw g is attached at right angles to the stud e in the 
middle, and a nut upon this screw serves to support the wire ring 
from the brackets k which project from the sides of the metal casing 











a. The ring d can thus be caused to press the globe m against the 
washer, so as to make a substantially air-tight joint. Within the 
metallic casing @ is arranged a spring support for the lamps. This 
consists of a metal plate n which is supported from the casing 
by three resilient arms 0, which consist of flat strips of metal bent 
in the centre, so as to give a greater elastic length. The socket 
for the lamp is secured upon the plate n, and there is also 
attached a reflector plate p. This plate is preferably made of 
such a size as to fit the cylindrical portion of the casing a fairly 
closely. It thus forms with the casing a dashpot, and damps any 
vibrations of the springs 0. The strength of the springs is ad- 
justed with respect to the weight to be supported upon them, so 
that any vibrations set up will be slow, and thus the lamp itself 
will be shielded against rapid vibrations. On this account the 
fitting may be used for supporting delicate metallic filament lamps 
without risk that they will require frequent attention and re- 
placement. (Accepted April 28, 1909.) 

12,923. J. P. Tierney, Booterstown, and J. Malone. 
Rin: d. Point- Shifting Arrangements. [11 Figs.) 
June 17, 1908.—This invention relates to point-shifting arrange- 
ments for electric tramways. and railways. According to this 
invention, a single electro-magnet is pivotally mounted and its 
core actuates the point-tongue through mechanism, which, after 
each movement of the point-tohgue, causes the electro-magnet to 
turn on its pivotal ting an a position in which the 
core can, when the electro-magnet is again energised, act upon 
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the mechanism, move the same, and so operate the point-tongue, 
but in the opposite direction to that of its previous movement. 
The electro-magnet 6 is contained in a strest-box, and is mounted 
a8 follows:—11 are brackets attached to the side-walls‘of the 
Street-box that extend at right angles to the track-rails, 13 are 
carriers secured to the brackets 11... Each of the carriers, midway 





of its length, is formed with a recess 15 which forms one-half of a 
pines bearing.~ The other half of each knife-edge bearing is 
attac i 


to a casing in which the energising coil and the core 33 
of the electro-magnet are contained. 18, 19 are shafts which are 





arranged horizontally and parallel with the track-rails. These 
shafts extend across the street-box above the upper end of the 
electro-magnet, and are on opposite sides of the vertical plane 
passing through the knife-edge bearings. h of the chats 
— right through one side wall of the street-box and 
the end of each shaft projecting into the side exten- 
sion 29 of the street-box is secu a crank 22 or 23. The 
lower free end of each crank is slotted and embraces a rod 24. 
8 is the point-tengue. The point-tongue is formed with a de- 
pending lug 26 that passes into and through a slot formed in 
the bottom of the rail. One end of the rod 24 is through 
a hole formed in the lug 26 and is secured in position by means of 
nuts. The rod 24 has discs 30 formed thereon, and these discs are 
i one on each side of the crank 22 or the crank 23. The 
electro-magnet 6 will have a tendency to assume an inclined posi- 
tion, and this inclination will be limited by the side-walls of the 
street-box or by stops. 31 is a lever-arm attached to the shaft 18, 
and 32 is a similar lever-arm attached to the shaft 19. These lever- 
arms are positioned upon their shafts and are of such lengths that 
the core 33 of the electro-magnet will, when the electro-magnet is 
in one of its inclined positions, come directly under the free end 
of one of the lever-arms. 34 and 35 are other lever-arms mounted 
and fixed on the shafts 18,19. 36 is a tray, which carriesa roller 
or weight 37 that is free to move from.end to end thereof. -The tray 
36 is freely mounted on a spindle 38, which projects laterally from 
the electro-magnet casing 17 near the upper end thereof and 
into a side extension of the street-box ; as the tray 36 is freely 
mounted, it can rock about the spindle 38 in the side extension. 
39 are stops formed on the electro-magnet casing 17 to limit the 
movements of the tray. The lever-arms 34 and 35 each engage 
one of the edges of the tray 36. The operation of the apparatus is 
as follows :—When the electro-magnet 6is energised and its core 33 
isdrawn up into the magnetic-field, the core 33 strikes against the 
free end of the lever-arm 32, which is in its lower position, and under 
which the core is at the moment positioned ; the free end of the 
lever-arm 32 when struck by the core is raised into the position 
shown, and this upward movement causes a rotary movement to 
be imparted to the shaft 19. Fig. 1 indicates in full lines the 
— of the several parts within the street-box when the core 
as completed an actuating stroke. The movement of the shaft 
19 is imparted to the lever-arm 35 and to the crank 23 ; the latter 
presses against one of its discs 30, and the rod 24 is thereby caused 
to move longitudinally, and to shift the point-tongue. As the 
slotted crank 22 is connected with the 24, the longitudinal 
movement of the latter will cause movement to be imparted to the 
crank 22 and to its shaft 18. The motion of the shaft 18 will be a 
rotary one, and in such a direction that the free ends of the lever- 
arms 31, 34 will be moved downwardly. The free end of the lever- 
arm 31 is now in a position to be acted upon by the core 33 when 
the electro-magnet has been turned or tilted on its pivotal mount- 
ing. The downward movement of the free end of the lever-arm 34 
brings it into contact with an edge of the tray 36, and pressing 
thereon causes the tray te rock or turn about the spindle 38 and 
assume the position indicated in full lines in Fig. 1. The tray 
thus being inclined, the weight or roller 37 will pass from the left- 
hand end of the tray to the right-hand end thereof. This move- 
ment of the roller or weight 37 will alter the position of the centre 
of gravity of the electro-magnet, the electro-magnet will turn on its 
mg oy mounting, this movement being caused, as will be obvious, 
»y the depression or lowering of the free end of the lever-arm 31 
or 32. The turning movement of the electro-magnet cannot, how- 
ever, take place until the pressure of the end of the core 33 against 
the lever-arm 82 is reliev This i diately happ when the 
electro-magnet is de-energised by the breaking of the circuit con- 
taining the winding of the electro-magnet. The core then falls by 
gravity or is retracted, the electro-magnet turns on its pivotal 
mounting, and the end of the core 33 is brought under the free 
and depressed end of the lever-arm 31. When the electro-magnet 
is again energised, the core 33 acts upon the lever-arm 31, the rod 
24 is shifted longitudinally by reason of the pressure of the slotted 
end of the crank 22 against one of the discs 30 or projections, and 
the point-tongue is shifted in the reverse direction to its previous 
movement. (Sealed July 8, 1909.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


8524. C. F. Botley, Has and S. Cutler, Jun., 
London. Gas-Generating its. [1 Fig.) April 16, 
1909.—In — used for the production of water-gas it is usual to 
arrange the apparatus in sets, each consisting of a generator, 
wherein the gas is produced, and several subsequent vessels, 
wherein it is carburetted or enriched for illuminating purposes 
and cleansed. According to this invention, the applicants employ 
an additional generator, with branches and connections, by means 
of which it can be coupled up to the carburetting and purifying 
apparatus, usually working in connection with its own proper 
generator, and be temporarily used in place of the working gene- 
rator, which can be disconnected, and be thus released from duty, 








and can be repaired without shutting down the entire plant. The 
plant consists of two or more sets of working vessels, each com- 
prising the generator A and the SOS Se and 
cleansing vessels B,C, D. An additional gene E is provided 
between.each pair of working generators that communicates with 
the carburetting and cleansing vessels B,C, D on either side 
through pipes F fitted with stop-plates or yalves. Either of the 
generators A or the generator E can be isolated for repairs whilst 
the others are kept working and in communication with the puri- 
fying matus. The generator E serves as a reserve for either of 
the two working generators A, and is used with either one or other 
of vessels B, C, D as occasion may require. (A April 28, 
1909.) . 


: MOTOR ROAD VEHICLES. 

1505. H. J. Marshall, Gainsborough. te yer ry 
Gearing. {1 Fig.) January 21, 1909.—This invention relates 
to the erential ing of motor-cars, and provides means, 
under the control of the driver when in the usual position for 
driving the car, for locking the gearing ao as to give a rigid drive 
to each driving road-wheel. n is the shaft through which the 
driving motion is transmitted to the road-wheels of the car ; lisa 
sleeve free to rotate on the shaft n, having a clutch j! formed on one 
end, the other end being a casing suitably constructed to contain 
the bevel pinions of the differential gear which en with the 
bevel wheel on the end of the shaft n. A jaw-clutch j, sliding on 
keys in the shaft, is made to engage wich the clutch j! on the 
sleeve 1. When the clutch j is thrown into gear, the sleeve / 





cannot then rotate on the shaft n, and the differential gear thus 
becomes inoperative. g is a lever which directly 0; the 
clutch, and attached to it is a spring A arranged so as to pull the 
clutch into gear. One end of the lever g is connected to the short 
end of a hand-lever d. The hand-lever d is provided with a 
which fits into a corresponding notch in a quadrant b. The quad- 
rant 6 is pivoted at one end, and is under spring pressure at the 
other. e spring is so that the quadrant can be de- 
pressed by the driver so as to release the key. The as illus- 
trated shows the clutch disengaged. When it is desired to throw 





the clutch into gear, the driver depresses the spring-pressed end of 
the quadrant b, and releases the key from the notch, whereupon 
the spring A brings the faces of the jaw-clutch into contact one 
with the other ; and if the clutch is in such a position that it cannot 
en , then the action of the spring A draws the surface of the 
clutch j against the clutch j! on the sleeve J, until the action of 
the differental r causes the sleeve / to rotate on the shaft » 
sufficiently to bring the jaws of the clutch into engagement. To 
throw the clutch out of gear, the driver pulls forward the handle d 
until the key engages in the notch in the quadrant b. (Accepted 
April 21, 1909.) 


RAILWAYS AND TRAMWAYS. 


11,347. C. H. Merz and 8. G. Newcastle- 
on- e and - Condu (8 Figs.) 
May 25, 1908.—This invention relates to conductor-rails for elec- 


tric railways of that kind in which the rails are protected by 
longitudinal planking, and it refers more particularly to a rail 
having a head with a thickened portion, the under surface of 
which thickened poten is the working or contact surface. 1 is 
the foot, 2 the web, and 3 the head of the rail; 4 is the working 
surface against which the collector presses when current is being 
taken by a car or train; 5 is a plank of wood which serves as a 
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protecting shield for the side of the rail ; 6 is a plank protecting 
the head of the rail; 7 is a narrow strip of wood shielding the 
free extremity of the head of the rail. e rail rests on a base- 
plank 8 which is supported at intervals by sole-plates, and it is 
affixed thereto by rivets or bolts. These sole-plates are suppor 
within clamps attached to the top of insulators 12. In cases where 
there is a difficulty of rolling a rail to the section shown, it may 
be made in two parts, as shown in Fig. 2. Here it will be seen 
that the head is made in two parts fastened together by rivets. 
(Accepted April 28, 1909.) 


8445. J. Bowring, Manchester. Tramcar Life- 
{10 Figs.] April 16, 1908.—This invention refers to 

—— used on tramcars for removing an obstruction or person 
falling in the track of the car. According to the invention, the 
two lower laths a! a? of the front gate are bent or curved back- 
wards at one end, and to such bent or curved ends are eee or 
pivotally connected extension-laths bi, b?, which lie parallel with 
the side of the car and reach to a point near the = e 
The lath b! is connected to the lath a! ata point slightly to the 
rear of the pivot of the lath b*. At their free ends the laths b!, L2 


Fig. 
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rest loosely upon a fixed sw d carried by the underframe, 

also one upon another through the medium of a runner ¢. --A 
chain might be used in place of the support d, the chain being 
secured at ong end to the lath b*, and at the other end tothe 
underframe. With the front gate in its normal position thedaths 
bl, b? effectively prevent “yz falling sideways be the 
gate and tray. When the t gate meets an 0! n and 


swings rearwardly, the extension-laths move with it, the lath }! 

(owing to the position of the pivots and the bending of the front 

pate laths) moving forwards, whilst the lower lath moves backwards. 
e free ends of the extensiog-laths merely 


ride on their support 
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d. Instead of two lags only, one, or more than two, may be used. 
Or there may be only one pivot connection, and the extension-laths 
be made extra wide, or carry a fixed shorter lath above or below 
it. To allow of the front gate trailing when at the rear of the 
car the pivot-holes are preferably elongated. To prevent the laths 
sagging at the joints a plate may be fixed to the top of the lath b! 
and overlap the joint. This will serve to limit the downward 
movement of the laths below the horizontal. (Accepted April 28, 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


19,019. W. Schmidt, Cassel-Wilhelmshohe, Ger- 
. Steam erators. [3 Figs.) September 10, 1908. 
—This invention relates to steam-generators of the type in which 
steam and water tubes are arranged in the form of a coil or spiral 
in the furnace, and the invention consists in providing such a 
enerator with distance-pieces arranged at intervals between the 
individual convolutions of the coils, and so as to form therewith 
a self-supporting arch or dome, and thereby maintain the convolu- 
tions in their correct positions relatively to one another. At 
intervals round the circumference of the coils, and between indi- 
vidual convolutions thereof, distance-pieces g are disposed, and are 
provided with a broad bearing portion in contact with the tubes 
in order that the steam and water passing through the tubes 
may prevent the distance-pieces from becoming overheated. 





These distance-pieces co-acting with the tubes prevent dis- 
arrangement or sagging of the tubes when the same are exposed 
to the high temperature of the products of combustion arising 
from the fire-grate. In the interior of the boiler casing a fire- 
brick lining A is disposed, a number of slots or recesses i being 
formed at intervals round the circumference in order to accom- 
modate sliding-pieces j. The outside convolutions of the coils are 
attached by means of straps and bolts to sliding-pieces occur- 
ring alternately round the circumference of the generator, the 
arrangement being such that on any sliding piece only alternate 
coils are attached thereto, as shown in Fig. 1. The end distance- 
pieces of the coils unattached at these points are provided with a 
rroove which registers with the sliding pieces so as to prevent 
ateral distortion of the coils, while at the same time permitting 
of vertical movement at these points. (Sealed July 1, 1909.) 


14,163. H. W. Lake, London (Société Anonyme du 
Temple, Paris, France). ‘eed-Water Controllers. [5 
Figs.) July 3, 1908,—This invention has for its object an auto- 
matic device for the feed-pumps of steam-generators. The device 
consists of two chambers, 1 and 2. The chamber 1 cc icat 
with the upper part of the boiler, and receives steam continuously 
through the pipe 3. The chamber 2 is connected with the lower 
part of the boiler by the pipe 4; it receives water when the level 
is normal, and steam when the level in the boiler falls. The upper 
chamber Lis in communication, by means of a pipe 5, with the 
upper part of the pipe 4. Each of the chambers 1 and 2 contains 
a device forming a steam-generator, and is composed of tubes fixed 
to perforated plates 7. Each of these generators is closed by a 
lid 8 on one face ; the other face is insulated from the exterior by 
an elastic membrane 9. The movements of the membranes 9 are 
transmitted to a double piston 10, which controls the piston 11 by 
means of the inner lever 12 and of the outer lever 14. So long as 
the level of the water in the boiler has not fallen below the hori- 
zontal part of the pipe 5, the chamber 2 remains filled with water. 



























































The vapours liberated by this water are at a lower temperature 
than the steam in the boiler, so that they are unable to balance 
the pressure of this steam, The chamber 2 will therefore be filled 
with water, ee the fall in the level, until the steam 
penetrates this chamber 2 through the pipe 5. The water is then 
suddenly expelled from the chamber 2, equilibrium of pressure 
between the steam-generators of the two chambers 1 and 2 is very 
speedily established, and the pump is actuated immediately by a 
spring 15 acting upon the lever 14. The tension of this spring 15 
is regulated in such a manner that it always remains less than 
the difference of pressure upon the two faces of the double piston 
when the water in the boiler is at its normal level. The piston 11 
then moves under the influence of the lever 14, and the steam of the 
boiler is — to the feed-pump. This pump becomes operative, 
and causes the water to rise again to the level X—X. At this moment 
the pipe 5 is closed by the water rising in the pipe 4, and the 
steam then contained in the chamber 2 is insulated and in contact 
with the water, the temperature of which is lower than its own. 
The pressure of the steam contained in the chamber 2 falls sud- 


of the steam in the corresponding generator then falls, the piston 


10 is forced back by the pressure in the generator of chamber 1, and 
the feed-pump stops. From what has been stated it will be under- 
stood that a displacement of the water-level in the boiler by a 
few millimetres only is sufficient for producing the immediate 
operation of the feed-pump. (Accepted April 28, 1909.) 


17 T. Clarkson and W. J. Morison, Chelms- 
ford. Feed-Water Filters. [2 Figs.) August 17, 1909.— 
This invention is particularly intended to be used to remove oil 
and grease from the water of condensation in steam-engines. 
According to this invention, a series of chambers of cylindrical 
form are arranged side by side, and the spaces between them 
closed in by casing walls so as to form supplementary chambers 
or passages between the main filter-chambers. In the construc- 
tion shown, three filter-chambers A, Al, A2 are employed. Inter- 
mediate chambers B, B! are formed by the base, cover-plates, and 
side Walls of the casing C, the side walls being tangential to the 
sides of the cylindrical chambers A, A!, A2, thus enclosing the 
spaces between these filter-chambers. Water is delivered from 
the hot-well into the chamber A. Each filter-chamber has a cover 
E. Wood-wool is disposed in each chamber, so as to fill it without 
packing the material too closely. A straining device in the form 
of a perforated plate is disposed at the bottom of one or each of 
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the chambers. This perforated plate prevents any portion of the 
filtering substance from passing into the feed-water tank, and 
these plates are so mounted as to be readily removable for 
cleaning, if desired. After the water has passed downwards 
through the chamber A it rises through the intermediate space B, 
and enters the chamber A! through the inlet openings formed 
in the top of the latter. The water then passes down through the 
filtering material contained in the chamber A}, leaving the latter 
through outlets at its base and rising through the intermediate 
chamber B! into the chamber A2, which it enters through open- 
ings in the upper part of the latter. Within the chamber A® is 
arranged asyphon tube H, the end of whose longer arm forms the 
outlet for filtered water. The shorter arm of the syphon tube 
opens close to the bottom of the chamber, so that the filtered 
water is drawn from the bottom of the chamber—that is to say, 
after it has percolated through the filtering material F contained 
therein. (Accepted April 28, 1909.) 


TEXTILE MACHINERY. 


934. The Fine-Cotton-Spinners and Doublers’ 
Association, Limi Manchester. (J. Loftus, Lille, 
France.) Spinning-Mules. [4 Figs.) January 14, 1909.—This 
invention consists in constructing the counter-faller shaft with a 
recess or re-entering angle and the bearing brackets with knife- 
edges, upon which the shaft is supported and upon which it can 
oscillate or rock to the desired degree with a very small expendi- 
ture of effort. Or the counter-faller shaft may be constructed 
with a knife-edge to rest upon a suitable curved or angular bear- 
ing. The counter-faller shaft A is formed with a re-entering angle 
or recess a. The shaft is mounted on a knife-edge B, upon which 
itis free to oscillate or rock to the desired degree. As applied to 
the existing mules, the ordinary counter-faller shaft A is milled or 
cut away to form the recess a of angular or other suitable contour, 
the apex of which preferably corresponds with the longitudinal axis 
of the shaft. This recess may run longitudinally of the shaft or 
may be cut out at intervals corresponding with the bearing or sup- 




















porting brackets C. In each of the ordinary bearing or supporting 
brackets C a supporting knife-edge Bis fitted, instead of the bottom 
brass or bearing, and upon such knife-edges the apex of the recess 
or re-entering angle of the counter-faller shaft A is supported. In 
the form shown in Fig. 2, which may be applied to new machines, 
the counter-faller shaft A is made of angular or semi-circular sec- 
tion. To the underside of the shaft A a piece a2 of Y-section is 
adjustably fixed, The apex of the re-entering angle of the Y-piece 
a? forms the centre upon which the shaft rocks, As it is adjust- 
ably secured to the shaft A, its position can be adjusted so as to 
cause the apex of the angle to coincide with the longitudinal axis 
of the counter-faller shaft A. The knife-edges B are carried by 
brackets equivalent to the ordinary bearing brackets,-with a cap 
or cover to retain the shaft in position. The Y-piece a2 may run 
me eee of the shaft, or several may be fitted at intervals, 
and these can be removed and replaced when worn. (Accepted 
April 21, 1909.) 

MISCELLANEOUS. 


22,963. G. wart, London. Geysers. [4 Figs.) 
October 28, 1908.—This invention relates to water-heaters or 
geysers, and to that class of ap tus in which a water-chamber 
is heated by means of a coal or like fire in a grate arranged in the 
lower part of the ap tus, and provided with a spreader or 
deflector, the gases of combustion from which pass through a 
central flue. According to this invention, the spreader or deflector 
is in the form of an inverted cone, the apex or lower end being 
mounted upon a support extending upwards from the firegrate. 
In some cases the deflector may be made in the form of a closed 
box in connection at two points with the annular space between 
the flue and the outer casing of the water-chamber, so that the 


water circulates through the said chamber in addition to the 





denly, and the water immediately fills this chamber. The pressure 


ordinary circulation within the aforesaid annular space. a is the 





water-chamber, and b is the flue. The water-chamber a@ is clo. 
at its lower end and is fitted upon the grate f. j is the invert. 
cone forming the deflector or baffle, the said cone being fori. 
or provided with the support k, which is bolted to the grate / at 
the centre thereof. With this construction the gases of com) 

tion from the fuel upon the grate f are caused to spread by | \e 
deflector j, so that the larger part of the heat which they con: 
is communicated to the walls of the flue b, and is thereby utili. d 
in heating the water. In the modification of the invention illus. 
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trated in Fig. 2 the baffle is made in the form of a double cone /, 
which encloses a chamber m, this chamber being placed in com- 
munication with the water-chamber a at two points at different 
levels by the pipes nando, The water within the annular space 
in this construction of the apparatus not only circulates through 
the water-chamber a, but also flows through the chamber m and 
the pipes m and 0, thereby coming into contact with additional 
heating surface, and more efficiently utilising the heat from the 
gases of combustion from the grate f. (Accepted April 28, 1909.) 

13,658. F. Lamplo and the Albany Manufac- 
t Company. ted, Willesden Junction. 
Forced Lubrication. (7 Figs.) June 27, 1908.—The object 
of this invention is to construct an improved combined rotating 
force-pump and rotating valve to deliver oil into a number of 
separate delivery-pipes, and to provide improved means for show- 
ing that oil is flowing through each delivery-pipe. According to 
the present invention, a rotary pump-piston @ rotates in a cylin- 
der ¢ having an inlet d and outlet c. The piston spindle » has a 
pinion f thereon which gears with planetary pinions g mounted 
on the part h of the body of the pump. These pinions g, in turn, 
gear with internal teeth ¢ formed on a rotating distribution 
valve j. The distribution valve j is pressed by a spring against the 
face of a metal seating which is provided around its periphery 
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with a number of delivery apertures, so that as the delivery slot 
in the valve j passes each delivery aperture, oil is forced through 
that aperture and through the delivery pipe connected thereto. 
When it is desired to see that each delivery pipe is delivering oil, 
each pipe is connected to a separate chamber 8 which is closed on 
one side by a flexible diaphram. This flexible diaphragm ¢ is in 
contact witha spring-loaded piston u, which, when the diaphragm 
is moved, causes a coloured liquid to flow upa glass tube v. When 
the oil has passed the diaphragm, and this latter returns to its 
position of rest, the “— uw is moved back and withdraws the 
coloured fluid from the glass sight-tube. Thus, at each passage 
of oil through the delivery pipes, the coloured fluid is caused to 
rise in the sight-tube, and then to fall therein. (Accepted 
May 5, 1909.) 


25,253. A. Turnbull, Glasgow. Nut-Locks. [5 /'iy*.| 
November 24, 1908.—This invention consists in interposing 4 
helical spring washer between the bolt and nut, so formed as to 
constitute a locking device for binding the bolt and nut when 
screwed together. A is the nut with a notch B ; Cis the bolt 
with the threaded end formed with a central cavity, around the 
edges of which is a circle of radial notches E; F is the helical 
spring washer of one or more turns with the terminal ends, the 


Fig. 1. 
2B 


VU) 








A 
, . ae 
WM 


Vi 


@sz: 


> 


A 


one of rectangular form and the other of wedge or cuneous form. 
The rectangular end is designed to engage with the notch B ot 
the nut A, and the wedge end to engage with the radial notehes 
E. The amount or extent of the screw C being driven hon 
determines which radial notch E the wedge end of the spring 
will engage. It will be seen that the nut A and bolt © will not 
work loose, due to helical spring washer F, but will remain firm|y 
locked together. (Accepted May 5, 1908.) 
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A FATIGUE TESTING MACHINE. 


By J. H. Saurn, D.Sc., Professor of Mecha- | fy 


t of D, is adjusted by means of the hand-wheel 


nical Engineering, at the Municipal Technical | The bedding parts of the nut and spring are arranged 


Institute, Belfast. 


| with spherical seats, so as to p 


uce direct thrust 


Ly Enorneerine, March 10, 1905, the writer gave) or pull in the centre line of when the spring is 
a sketch and a brief account of a new form of| tightened by means of the hand-wheel H This 
fatigue testing machine specially designed as part) hand-wheel H is graduated in such a manner that 
of the equipment of the mechanical engineering | the operator may see at a glance the total number 
section of the Municipal Technical Institute, Bel-| of turns or mean stress to which the specimen is 
fast. A number of these machines, the design of | subjected. 


which has been patented by the author, have since | 


e shafts E, E obtain their motion from a central 


then been constructed by Messrs. Combe, Barbour, shaft J by means of the driving elements K, K, 
Ltd., of Belfast. The first has been in constant use| which consist of pins, and slippers riding in radial 
at the Belfast Municipal Technical Institute during | slots attached to the dises L, Li on the shaft J. 
the past two years. The machine is so different| The central shaft J receives its motion from an 
from the original form that the writer thought that | external source by means of a }-in. rope driving a 


an account of the details would be of interest. 
This machine is designed to give ranges of stress 


stepped pulley P. 


termination of Stress Limits.—An angular velo- 


and serves to obtain a variation of mean stress. | 





up to a maximum of 60 tons per square inch at 1000! city w of the shaft E produces a range of stress in 
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revolutions per minute to a specimen of } in. dia- 
meter, to enable extensions of the test specimen of 


in. to be accurately measured whilst the test 


1 
40,000 
is being carried out, and to give stress-strain or 
hysteresis curves. 

The conditions to be satisfied in the design of 
such a machine have already been definitely stated 
by the writer in the article alluded to above. The 
way in which numerous difticulties, arising in the 
design of an efficient machine, have been met with, 
and overcome, the writer will now explain. 

The General Arrangement.—Figs. 1 and 2 show the 
plan and end elevation of the general arrangement 
of the machine, the former being partly in section 
with the oil-covers removed. It will be observed 
that there are two distinct testing units, U, and Us, 
driven from a central shaft J. One specimen is 
shown at A, locked to a circular chuck-head B, con- 
taining a chuck (to be described later). The chuck- 
head B is locked to the frame F by means of a cap 
C. The other end of the specimen is locked by 
means of a second chuck to the piece D, which is 
free to slide in the frame, and which carries a re- 
volving shaft E, to which are attached, by means of 
discs, the unbalanced weights W, W. The arrange- 
ment just described for locking a specimen enables 
an operator to fix rigidly the specimen without 
stra ning it, the locking of the cap C being the final 
operation. 

When the weights W, W are set revolving, it is 
evident that a simple periodic stress will be pro- 
duced in the specimen. 

A spring G, attached to the framework of the 
machine at one end, and to the sliding-piece D at 
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the specimen of amount , where W is the 


g 
total unbalanced load, r the effective radius of the 
load, and A is the area of the specimen. If a load 
P be introduced by means of the spring, then the 
stress limits are 
1 W wr 
x{Ppa™ }. 

The Balancing of the Machine.—Fig. 3 shows the 
system of revolving weights of the machine. From 
well-known principles it will be observed that a 
balance is obtained, the throws of the weights being 
the same in all cases, when the two equations 


W), = W, + (W, - W,) i | 
W!, = Wz + (We - W)) i | 


are satisfied, where W, and W, are the loads on 
the units U, and U,, L is the pitch of the 
balance-weights, and / is the distance between the 
centre line of a unit and the centre of the nearer 
balance-weight. Thus, with any arbitrarily chosen 
weights W, and W, on the two units, a perfect 
balance may be obtained ; and since the springs 
may be adjusted to any required amount of tension 
or compression independently, it follows that two 
tests of entirely different ranges and limits may be 
carried out simultaneously by means of this arrange- 
ment, the only restriction being that the two tests 
shall be conducted at the same rate of alteration. 
The Chucks for Securing the Specimens.—In Figs. 
4, 5, and 6, the chuck for fixing the specimen, and 
the dimensions of the standard shape of specimen 
adopted for tests to destruction, are shown, It 


the other, by means of a nut fitting the screwed | will be observed that the ends of specimens are 


conical, that the chucks are conical internally and 
externally, and that the locking arrangement con- 
sists of a large nut, screwed to the pieces B and D 
(Fig. 1). A perspective view of the chuck is shown 
(Fig. 6), and it will be noted that there is a slot } in. 
wide cut longitudinally in it, thereby enabling the 
operator to i ») the chuck over the specimen. 

At the fon of the chuck-seat, a replaceable 
packing-piece f (Fig. 4) is used, so that in case 
of hammering, should a specimen happen to come 
loose, the back of B or D is undamaged, and a new 
packing-piece removes any trouble which would 
otherwise have occurred to the machine. These 
packing-pieces also enable one to allow for differ- 
ences in length of specimens, Chucks, cut in 


halves, were at first used, but, owing to the severe 
treatment to which these were subjected, it was 
found that they were unsatisfactory. 

The Automatic Cut-Out. 


As it was intended that 
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the machine should require no attention after being 
once started, an automatic contrivance had to be 
devised to stop the machine when either of the 
specimens ruptured. It was thought advisable to 
arrange this mechanism so that it should also indi- 
cate whether the rupture took place in tension or 
compression. This detail was arranged for an 
electric drive. 

Fig. 7 shows this mechanism. It consists of a 
trigger T mounted on a sliding switch, controlled 
by means of a spring vu. The trigger is pressed 
against the nut of the chuck-head on the piece D 
(Fig. 1) by means of a spring V and against a metal 
strip y attached to the frame by the spring wu. 
When rupture takes place the cut-out is effected. 
The chuck being dis tert the extended tail ¢ of 
the trigger T misses the point of y, and, thus allow- 
ing the spring u to act, short-circuits the starting 
rheostat of the driving motor. If the tail t of the 
trigger T is found above y (referring to Fig. 7), 
the specimen has broken in compression ; if cease 
y, it has ruptured under tensile stress. 

The screw Z serves to a the metal strip 
to suit various positions of T. This mechanism 
has proved to be very effective and invaluable when 
tests to destruction were being carried out. 

The Buffers.—When the specimen breaks, the 
sliding-piece D (Fig. 1) begins to oscillate, unless 
the specimen is under tension or compression of 
amount greater than half the range, so that buffers 
had to be introduced between D and the frame at 
b, b. Although these items appeared to present 
greater difficulties when designing the machine, it 
was found that under the worst possible conditions, 





with heaviest loads and zero mean stress, the intro- 
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duction of U-shaped pieces of leather or cotton 
belting gave quite satisfactory results, and, indeed, 
no trouble has ever been experienced here. The 
shape of the buffers is best shown in Fig. 16 at bb. 

The Driving Mechanism.—Figs. 8, 9, 10, and 11 
show the method adopted for driving the units. It 
is, of course, necessary that this contrivance shall be 
such as will not give rise toa force in the specimen, 
especially at the upper and lower limits, for which 
the calculations are made. A radial slot driving a 
pin was used in the first machines (Fig. 8). The 
pin was slightly curved, as shown in Fig. 9, to 
allow for any want of alignment in the shafts; 
but this method was replaced by small slippers 
riding in the slots, as shown at 8, Fig. 11. 

The writer wishes to avoid elaborating on the 
difficulties which have arisen ; there were a great 
many met with, and overcome, in the perfecting of 
the apparatus. He will perhaps be excused for 
a little digression here, as the original driving 
mechanism—the pin and slot—revealed a point 
which is of more than ordinary interest at the 
present time.* 

On examining the relative motion of the pin in 
the slot, Fig. 8, when the centres of the unit and 


Oiling Arrangements,—The working parts of the 
machine are fed with oil under a pressure of 20 lb. 
to 20 lb. per square inch, by, means of a valveless 
pump, situated in a pool in the bed-plate (Fig. 1), 
and driven from a shaft X moving at one-twentieth 
the speed of the machine. The bed-plate is de- 
signed so that the oil from the various bearings has 
open paths sloping down to the oil-pool of the 
pump. The machine is guarded by planished steel 
covers, which serve alsoto prevent spraying of the oil, 
suitable arrangements, common in high-speed engine 
work, being used to prevent leakage. The slow- 
moving shaft is also used to drive a counter, by 
means of which the total number of revolutions of 
the machine are recorded. 

The Chuck for Long Specimens.—When., experi- 
menting on the stress-strain relation, specimens 
4 in. long are found to give satisfactory results. 
In order that specimens of this length may be 
subjected to high compression stresses, they must 
be prevented from buckling, but still be free to 
stretch or compress. 

Figs. 12, 13, and 14 show the arrangement finally 
adopted for this work. The chuck-head B,, which 
for these tests occupies the same position at B in the 





the driving shaft are not quite in a line, it will be 




















observed that, between the two surfaces in contact, 
a very slight relative motion takes place, similar to 
that which one would expect to occur between the 
wheel of a tram-car, mounted on an elastic shaft, 
and a smooth rail. 

In fact; the conditions of rail corrugation are 
here’ reproduced. They are: intensified by the | 
chattering which occurs owing to a looseness of fit, | 
cyclical variation of velocity of the driving motor, | 
and possibly torsional oscillations of the driving | 
shaft. It was evident from thé noise produced | 
that violent chatter took place, and, on one occa- 
sion, probably at a critical speed of the shaft, the 
noise became so great that something had to be 
done, as it was thought dangerous to run the 
machine thus, although the continuity of the results 
of the tests did not appear to be affected in any 
way. On examining the pin and slot, it was found | 
that a corrugation f 
therein, and that the pin—} in. wide by 1 in. deep 
originally—was almost half worn away. It is'to be 


in. deep had been produced | 


ordinary arrangement (Fig. 1), is split and has suit- 
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The image formed by the mirror is received on a 
translucent graduated screen as a continuous illu- 
minated line at a distance of 6 ft: 

If the extent of the vibration of the machine is to 
be determined, a mirror attached to the frame and 
forming a similar image on the scale is employed. It 
is found, however, that it is not necessary to take into 
account the vibration of the machine, since in elastic 
and over-strain tests the experiments are most con- 
veniently carried out at a constant speed, the mean 
stress being varied by means of the spring. This 
apparatus is probably much easier to manipulate 
than any of the ordinary extensometers. 

It may be pointed out that a whole field: of elastic 
limits in tension and compression may be explored, 
either under reversals or statically, by the same 
apparatus without moving the specimen from the 
machine when once the springs have been carefully 
calibrated. The peculiarities of over-strain, varia- 
tion of limits, and creeping are most clearly seen by 
the movement of the ‘‘illuminated line.” As would 
be expected, the behaviour of materials is somewhat 
different to what one observes with an ordinary 
testing-machine, since an application of load is 
known to produce variations in the important limits. 

The extensometer and the oscillograph apparatus, 
to be described presently, were constructed by Mr. 
G. H. Longworth, workshop instructor at the 
Municipal Technical Institute, Belfast. Whatever 
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able projections b,, b, on one half, fitting in corre- 
sponding grooves in the other half, by which means 
it is always bedded truly together. The specimens 
are machined to one-thousandth of an inch less in 
diameter than the bore of the chuck-head. The 
locking device consists of a peg c, fixed in a similar 
/manner to that in the previous arrangement by 
means of the cap C-(Fig. 1). 

The Extensometer. —To measure the extensions of 





noted that this occurred in about 20 minutes in a 
closed chamber, in which a continuous shower of 
oil must have been taking place. On substituting 
the mechanism in which a small gun-metal slipper is 
employed, the noise practically ceased. 

The most convenient drive for these machines is 
an interpole motor, designed to work as nearly as 
possible at a constant speed for ordinary fluctua- 
tions of voltage, with two variable resistances in 
the field—one large, the other small—for speed 
regulation. An ordinary tachometer, driven from 
the motor, and a sensitive water tachometer, driven 
directly by the machine’s central shaft, are some- 
times used, but are not necessary when the resist- 
ances have been calibrated. 

* “Rail Corrugation.” Professor C. 
EneineerineG, July 17, 1908. 


A. Carus Wilson, 


a 'y . . . 
ooo 2- during an experiment in a 


a specimen to ;, 
testing-machine, which, however carefully balanced, 
|is vibrating to an alarming extent, seems an almost 
|impossible task. An extensometer was, however, 
devised on similar lines to that of Martens ;. it 
' gives consistent and accurate results. A spherical 
mirror m, carried by a double knife-edge piece k 
(Fig: 12), receives an oscillatory motion due to the 
_ variation in length of the specimen, owing to its 
|upper edge being controlled by the .projection p 
|from the clutch ‘g, which is rigidly locked to- one 
end, and to its lower edge riding in a groove cut in 
| thechuck B,. 
A small hole in a metal plate placed at a distance 
| from the machine,’ and brilliantly illuminated by 
means of an are-lamp, serves as the source of light. 
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success the writer‘may have: had with this apparatus 
is due to Mr. Longworth’s accurate workmanship. 

The Oscillograph.—Although at first sight the 
design of an extensometer seemed impossible, the 
difficulties were not as great as those met with in 
devising a suitable mechanism for registering the 
stress-strain curves during a test. The writer will 
now. give a description of this element, but wishes 
to point out here that, as regards this element, 
certain peculiar small oscillations, which may be due 
to the metal, but are, in all probability, due to 
vibrations of the machine or fittings, present difti- 
culties which he has not so far been able to com- 
pletely overcome. eat 

Since the stress is simple periodic, it was clear 
that if a simple periodic displacement, in unison 
with the stress variation, and in a direction perpen- 
dicular to that giving the measure of the extension, 
could be given toa ray of light, then stress-strain 
diagrams might be automatically described. — 

Figs. 15 and 16 show the contrivance which the 
writer is at. present working with, and by means 0! 
which he has obtained hysteresis loops when expe!'- 
menting on long specimens, fitted in a tube similar 
to that already described (Fig. 12). — .. 

The small mirror m, clamp q, projection p, au 
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double knife-edge piece k, are the same as those 
already described in the extensometer (Fig. 12). 

The rotating shaft E (see also Fig. 1) of the tester, 
whose bearing is part of the sliding-piece D, has a 
circular ‘eccentric ¢ (Figs. 15 and 16) shrunk upon 
it, which is of special form, being designed for an 
accurate balance. This eccentric gives to an oscillat- 
ing lever r, attached to a shaft .w, and having a flat 
surface t, an oscillatory angular motion which is 
very approximately simple periodic. The spring +, 
capable of adjustment, serves to keep the surface ¢ 
in contact with the eccentric. 

Aray of light after reflection from the extensometer 
mirror m is again reflected by the mirror m, attached 
to the shaft w, and impinges on a glass screen. 
The continuous illuminated line is a very approxi- 
mate stress-strain diagram, which may be copied in 
pencil by hand on a sheet of tracing-paper, or may 
be photographed. 

The Foundations:—The machine is supported on 
four springs (Figs. 1 and 2), in order that any 
mistake in the _ eB may be at once detected 
on starting up; they also prevent any vibration 
being transmitted to the foundation. A slight. want 
of balance produces vibration at low speed, but, as 
would be expected, the machine stiffens up at high 
speeds. 

Considering the length of this article, the writer 
has refrained from describing an electrical apparatus 
(devised by himself in conjunction with Mr. J. M. 
F. Wilson, ‘electrical engineering lecturer at the 
Municipal Technica! Institute, Belfast) by which 
he has obtained a practically constant speed over 
long intervals ; the various simple. methods em- 
ployed for standardising the extensometer, for 
calibrating the springs’; and the adjustment of the 
balancing. 

In conclusion it may be stated that the first 
machine constructed has been working during the 
past ‘two years, and fora large part of that time 
from 6 o’clock in the morning to 6 o’clock in the 
evening, in the Municipal Technical Institute, Bel- 
fast, and, with the exception of a few minor details, 
such as the driving-gear, the breaking of oil-pipes, 
the destruction of two or three pairs of chucks, has 
not given the slightest trouble. In fact, the main 
bearings did not show the least wear when the 
machine was overhauled some few months ago, and 
at that time about 100,000,000 revolutions had been 
made. 

The success attained is in no small degree due to 
the author’s friend—Mr. A. F. Crawford (works 
manager of the engine department of Messrs. Combe, 
Barbour, Limited), who prepared the original draw- 
ings from which the machine was constructed. 

The writer wishes to acknowledge most grate- 
fully the deep and sympathetic interest which the 
Principal’ of ‘the Municipal’ Technical Institute 
(Mr. F. C: Forth) lias taken in the development 
of this, and, indeed, of every other item of equip- 
ment in the Mechanical Engineering Department 
of the Institute. 








THE GUALEGUAY RIVER BRIDGE. 
By J. R. Garrop and P. J. Rispen. 


THE Gualeguay River rises in the extreme north 
of the Province of Entre Rios, in Argentina, and 
flows in a generally southerly direction, through the 
centre of the province, into the River Parana 
Pavon, which in turn flows into the River Plate. 

The site of the bridgé is at about 220 miles from 
the source of the River Gualeguay, and the catch- 
ment area discharging through the bridge is some 
11,000 square miles. , For a distance of 120 miles 
before reaching the bridge the river has an average 
fall of about 6 in. per mile. The extreme varia- 
tion between the highest and lowest water at the 
site of the bridge is about 19 ft. .The country to 
the south is very flat, there being a difference of 
level of only about 10 ft. between: low-water level 
at the bridge and ordinary low-water level at 
Buenos Aires, which is distant some 120 miles 
south-east as the crow flies. . 

During exceptionally. high “floods in the River 
Parana (which would be accentuated by a high tide 
in the: River Plate) the water backs up the Guale- 
guay ‘River’ pract y, as fai as the site of the 


bridge, ahd"showld the Gualegiiay River, due to. 
heavy rainfall up-stréam, be ih ‘flood at the same. 


time, the whole valley.is inundated for a width of 
something like threé miles. Under'these conditions 
the water rises to its maximum height, but the 
current ‘is practically nil. As -soon, however, as 


fossilised bones and. the. 





the Parana River and the River Plate subside, the 
current commences to flow strongly, and a large 
area of waterway is necessary to avoid scour and 
damage at such times. 

It is worthy of notice that there are*two beds 
to theriver: themain bed at 7.450 kilometre and 
a secondary bed at 8.600 kilometre, the latter being 
really an overflow from the ‘‘Laguna Coninani,” 
and flowing strongly only when the laguna over- 
flows, But little débris comes down this secondary 
bed, and it is therefore bridged by a series of 
eleven 20-metre spans, as indicated at the right- 
hand side of the bridge, Figs. 1 and 2, on the two- 

eplate, The main river itself brings down much 
rushwood, and even large trees, and partly on this 


account, and partly owing to the expense of a pier |, 


in mid-stream, it was decided to bridge this portion 
in one span of, 250 ft. 

The bridge proper is shown in side elevation and 
plan respectively in Figs. 1 and 2, page 108, and 
consists of thirty-five ‘‘through” spans of 71 ft. 
each, carried for the most part upon cast-iron screw 
piles, 2 ft. 6 in. in diameter and 5 ft, diameter 
screw-blades, and one “through,” span of 250_ft. 
over the main stream. An additional. flood-open- 
ing is also provided, consisting of eleven through 
spans of 71 ft. each, carried on 2-ft., 6-in, dia- 
meter cast-iron screw piles. The design 
71-ft. spans presents no special feature of interest, 
being of the ordinary plate-girder type, with cross- 
ce and rail-bearers, girders carrying the track. 

ravelling gantries of sufficient height and width 
to clear all permanent work were erected over the 
site of the bridge, their clear-s being 40 ft., and 
all material, columns, and girders were handled by: 
means of these. Each of the main girders of the, 
20-metre spans was bolted together at ground-level 
and lifted into place by two of these gantries, the 
cross-girders and ne" Pa being assembled in 
place afterwards and riveted by pneumatic plant, 
which was carried on an ordinary railway wagon and 
moved forward along the permanent track on the 
bridge as the work progressed. ' 

The cast-iron piles supporting the 20-metre spans 
are shown in Figs. 3 to 9, the first of these being a 
vertical section through the centre of the pile, while 
the remaining figures show details of different parts.. 
They were screwed down to the depths shown by 
means of capstans 20 ft. in diameter (see Figs. 10, 
11,,and 12, page 108) worked by steam power and a 
}-in. diameter flexible steel rope coiled round the 
circumference. Fig. 13 shows an eye-bolt for 
lifting. The piles were cleaned out by hand- 
buckets, as they sank, when this was ible; when 
at their final depths they were filled with concrete 
up to 12 ft. from the bottom, the screw length of 
2 ft. and the bottom length of 10 ft. being,so 
filled. The. strata passed through. were very. vari- 
able, compact yellow clay, sand and clay mixed, 
running sand and impervious blue clay alternating 
with great irregularity. 

Figs. 1 and 2 show i. the bridge is built. Piers 
1 to 5 inclusive, reading from left to right of dia- 
gram, were built in maso (brickwork in Port- 
land cement on concrete footings), the subsoil being 
well adapted to this method, The trenches were 
excavated in the open, and no. pumping was neces- 
sary to keep them dry. In addition to brick piers 
being cheaper than screw piles would have been, 
time was gained, as the work,could be commenced 
before the screw. piles arrived from , England. 
Each pier for the 260-ft. span was built of brick- 
work in cement, carried on 14-ft. 6-in. diameter 
brick cylinders filled with concrete and sunk to the 
depth shown in Figs. 14 and 15. Two cylinders 
carry each pier by means of an arch turned over 


between them, as shown in Fig, 15. In addition}, 


old rails were built in to tie the cylinders trans- 
versely at their tops as shown. The cylinders were 
built, one on a cast-iron and the others on timber 
curbs, and sunk by dredging with a circular grab 
worked by steam-cranes. Those on the west side 
were sunk 48 ft. below. ground-level, through 
running sand all the ‘way, and they rest on the 
sand. Those on the « side,.were sunk 37> ft. | 
below ground through strata of impervious hardj 
blue clay (and rest on same), in which were found 

of animals probably 
sinking operations a 


antedeluvian. When 


finished, about 8 ft. of. concrete was, deposited at 
the bottom of each cylinder hy means of skips. 
When this plug of concrete had.set, the cylinders 


were pumped dry and filled with concrete. 
The 250-ft. span, which is shown in detail in 


of the |; 





Figs. 16 to 40 on our two-page plate, was erected 


on timber-pile falsework placed in the bed of the 
river. A special travelling gantry was built on the 
falsework, of sufficient height and width to clear 
the whole of the permanent work, and all the mate- 
rial 'was assembled; by it and riveted by means of 
pneumatic plant... From the time of, the comple- 
tion, of the falsework, the whole span was erected 
and riyeted in 30.days. When the falsework under 
the 250-ft. span .was removed, the, girders sank 
yy in. . They were then tested.with a'load of three 
engines coupled together, the total weight being 
267 tons, with the following results :— 
Deflection (stationary load) 
Permanent set c ole hie ~ 
Deflection (after permanent set ; speed, 
10 miles per hour) 4 oe ofp 


1,y in. 
% 
oy + 


ls» 

The painting ofall girder-work was done by 
means of spraying, the work being carried out by 
the pneumatic plant before referred to. During 
the .construction, of. the bridge. all construction 
traffic was carried over a low-level temporary 
bridge on the down-stream side, which was built 
of timber trestles carrying 10-metre spans. Per- 
spective views of the 250-ft. span, reproduced from 
photographs, are\shown in Figs..43, 44, and 465, 

es 120 and 309, the first two, showing the 
irders as they lay in the ,contractor’s yard at 
illwall, and the last representing the main span 
in ition on the site. The following are par- 
ticulars relating te.the design and construction of 
the steel-work :— 

Loading.—The loading assumed for the Daa ser 
of calculating stresses consisted of two tender loco- 
motives, each weighing 100. tons, followed by a 
goods train weighing 14 tons per foot run.. The 
maximum concentrated loads,equal 56 tons on four 
axles spaced 5 ft..apart. These loads allow for an 
increase of about,20 per cent. over and above the 
weight of existing rolling-stock. The total dead- 
load, including track, amounts to 348 tons. 

Wind.—The wind pressure was assumed at 30 lb. 
per,,square foot with the bridge loaded, giving a 
pressure of 300 lb. per foot run on. rolling-stock 
plus 1} times the area of the structure as measured 
in elevation, and: 60 lb. per square foot on twice 
the elevational area of the bridge: unloaded. 

Working Stress,—In order to maintain a uniform 
working stress per square inch for the metal in 
tension, and, at the same time, to allow for the 
effects of. impact,due to the live loads, a certain 
percentage of the rolling-load stress in each member 
was added to the rolling-load and dead-load stresses, 
and a uniform, working stress in, tension, not ex: 
ceeding 8.5 tons.per square inch in tension, was 
adopted for the combined stresses. The percentage 
for impact was as follows :—- 


‘ Per eent. 
Main girder booms and end rakers 55 
Bi web members from ... 57 to 88 
Rail-bearers and cross-girders 90 


A corresponding percentage for impact was 
added to the stresses produced by the wind upon 
the rolling-stock only. The wind upon the struc- 
ture was treated. as a uniform and, static .pres- 
sure. 

Main Girders,—The main girders; ‘which are 
shown in detail in Figs. 16 to 40 on our two-page 

late, have a span of 250 ft, centre|\to centre of 
rings, divided |up into. eleven panels of from 
20 ft., to 24 ft. in, length. They are of the hog- 
backed design, as.|shown in detail in Fig. 16, 
with: vertical and, diagonal web members, and 
raking end-struts, The depth centre to centre of 
booms measures 32 ft. at the centre and 25 ft. at 
the ends. The main girders are spaced 17 ft. apart 
centre to centre. 
The vertical struts consist. of pairs of 15-in. by 
4-in. rolled-steel channels of varying thickness, 
securely braced against lateral flexyre, and rein- 
forced where negessary -by additional bars, to 
increase the sectional area. The working stress 
varies from 4 tons te 5.tons per square inch of gross 
section, according, 40 the length of member. The 
diagonal web members consist principally of pairs 
of flat plates of sfrom 10}in. to 17 o% in width, 
of varying thickmess, each, pair being stiffened 
against local vibration by nféans of tw sets of bent 
-bars;riveted betwegn each pair of, plates. In the 
four .bays on eaclt,side of} the centre bay 15-in. by 
4-in. zalled-steel ehannels, lattice braced, were sub- 
stituted for the flat plate members im order to take 
the counter-stress and ayoid a numbér of counter- 
braces, which are always liable te buckle, and 
present an unsightly appearance. -:)); 
The top booms and end raking struts consist cf a 
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BRIDGE OVER THE RIVER GUALEGUAY, ENTRE [RIOS. 
HENDERSON, 


MESSRS. LIVESEY, 


SON, AND LONDON, 


ENGINEERS. 








Fig. 45. 


from 20 ft. to 24 ft., according to the length of |and metal-mining respectively, and contains many 
main-girder panel, and were of the ordinary single- | kinds of models, examples of processes, machine 
plate-web type, 2 ft. 9 in. deep over flange angles, | parts, safety-lamps, &c., used particularly in mining, 
braced together horizontally between the top flanges. and also a series of complete rescue apparatus, com- 


They are shown in detail in Figs. 37 and 38. 
Rivets.—Generally Gating. toe diameter rivets 


were employed throughout the work except for the Pneumatogen. 


secondary bracing, diaphragms, web-stiffeners, &c., 
in which case ? in. diameter rivets were used. 

Fixed and Expansion Bearings.—These consisted 
of massive cast-iron saddles resting upon cast-iron 
knuckle bearings. At the expansion end the 
knuckles bear upon a nest of eight turned steel 
rollers of 4 in. diameter, as shown in Figs. 41 and 
42, each roller being 2ft.6in. long. The aggregate 
effective bearing length of the rollers 
giving a bearing value of about 1 ton per lineal 
inch, allowing for impact. 

The total weight of steel-work comprised in the 
span amounts to 3224 tons, made up as follows :— 





Tons Cwt. Qrs. Lb. 
Two main girders... 2244 #18 = #3 «OO 
Cross-girders os ‘ee 16 3 1 0 
Rail-bearers and bracings 
tosame ... oad 33 «10 2 14 
All wind bracings.. ae 2 ii 3 0 
Fixed and expansion bear- 
ings , , 9 9 3 0 
All erection rivets, bolts, 
&ec 10 18 2 0 
Total weight of spar 
complete a 322 12 2 14 
Heaviest item 5 av 3 19 1 14 


The bridge was constructed by Messrs. J. West- 
wood and Co., of Millwall, to designs prepared by 
the consulting engineers, Messrs. Livesey, Son, 
and Henderson, South-place, London, E.C. 








THE BIRMINGHAM UNIVERSITY. 
By C. Atrrep Smirn, B.Sc. 
(Concluded from page 46.) 

Minine DEePaRTMENT. 

Tue Mining Department of the University is 
housed in the most easterly of the buildings at 
Ed<baston. 
one past the private rooms and offices of the staff | 





228 in., | 


sr outfits after the following styles :—The 
Veg, Fleuss, Draeger, Airolith, Shamrock, and 
No insignificant part of the 





Fic. 


22 


Mopex Coat-MIne. 


training of mine and colliery managers is the study 
of the correct and efficient use of rescue apparatus, 
and all students have the opportunity of using these 
apparatus under service conditions in the experi- 


The entrance to the department leads | mental mine, to which we refer later. 


Beyond the museum one passes through the 


straight into the museum, which has been purposely | drawing-oflice, where surveys are plotted and excava- 
mace a thoroughfare, in order that the exhibits | tions planned, and through the library. This last is 
may be always before the eyes of the students. The | now, owing to the generosity of private engineers, 


Miscum is divided into two. sections, coal-mining | becoming fairly complete, and bids fair to 


me 











! ° . 
the consulting-room of managers and owners in 


surrounding mines. Through these rooms again we 
come to asmall laboratory specially equipped for the 
study of, and research upon, fire-damp caps on 
safety-lamps. Air and fire-damp are blown into 
the gallery by fans, and special arrangements are 
made for their complete mixing; the gases are 
both metered so that exact observations of the 
quality of the atmosphere of the room can be 
made. As a further check the Haldane apparatus 
has been fixed in convenient positions, so that con- 
tinuous chemical analyses of the gases can be made 
and recorded. This testing gallery, which is one of 
the first erected in this country, has been arranged 
to the design and under the supervision of Professor 
Cadman. Opposite this small research laboratory is 
a large coal-mining laboratory, elaborately fitted for 
the testing and analysis of fuels, and the testing 
of various mechanisms and parts of machines. 
At the end of the block is the large melting and 
research laboratory. The authorities of the Uni- 
versity have long realised that while, up to a 
certain point, coal and metal mining may be studied 
in common, after two years of the four years’ 
course it becomes essential that the student should 
specialise, at least for a time, and so ample pro- 
vision has been made for each class of work, in 
order that those engaged in special work may not 
hinder, or be hindered by, students taking an 
entirely different course. 

The milling and research laboratories are the 
largest individual laboratories in the world in 
which ores are treated and tested by exactly similar 
processes, and with exactly the same apparatus 
as is used at the mine. The advantage to 
students of this practical acquaintance with com- 
mercial processes cannot be too highly valued, 
and the facility with which ores can be treated by 
several processes, and the cheapest procedure deter- 
mined without the expense of putting down plant, 
will be the means of saving large sums of money to 
new mining concerns. ere in this laboratory, 
after a thorough course of theory, students are 
given crude ore by weight, and, after a careful assay 
of a sample, they put it through every process, 


sampling and assaying at each stage, until finally 
the check of their success, or of the suitability of 
the process, comes in the return of recoverable ore, 
middlings, and waste. To aid in these complete 
processes there are installed, among other appa- 
ratus of their type, two crushers, 7 in. by 9 in., 4 
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belt and bucket elevator of about 20 ft. between 
centres, a three 250-lb. stamp-mill, a Huntingdon 
mill, with a silver-plated amalgamating table 9 ft. 
long; a McDermott and a Browne sizer, a Wilfley 
table 3 ft. by 8 ft. long, a set of leonis rolls, jigs, 
ball mills, &c, : 

The experimental mine, of which we spoke in 
connection with the museum, is situated at the 
south-east corner of the grounds, and is about an 
acre in extent. Part of it is shown in Fig. 22, 
age 109.. The floors of the roadways are 10 ft. 
edioe the average ground-level, and all the material 
excavated from the foundations of the main build- 
ing has been dumped on the top. The mine 
has been constructed to represent working road- 
ways on two different systems of working, and is 
arranged to present mining problems of every 
description. 

It is ventilated by a Capel fan of a capacity 
of 60,000 cubic feet per minute, and. arrangements 
are being made to conduct comparative tests 
on other fans which can be put in place of the 
Capel fan. For the solution of rescue problems 
the whole of the ventilation can be immediately 
reversed, should the nature of the ‘‘accident.” 
necessitate this course, while for the more 
prosaic work excellent opportunities are . given 
for underground surveying, experimental timbering, 
ventilating, &c. The surveying test. of entering 
the mine, surveying through the mine, connecting 
with the overground survey at the far end, and 
tying back to the starting-point, is a very severe 
one, presenting many difficulties only met with 
where actual underground work is undertaken, 

A series of experiments have, been made on the 
effect of various rubbing surfaces, on, the yenti- 
lating currents, and arrangements are being made 
for the introduction of fire-damp into parts of the 
workings for practical instruction in the detection 
of gas. . ‘ 

in connection with the ordinary three years’ 
mining course a Summer School of Practical 
Mining is held during the summer vacation, the 
object being to devote several weeks entirely to 
the detailed study of the methods of working and 
plant in mines both in this country and abroad. 


CHEMISTRY. 


The block devoted to chemistry is situated at the 
western end of the line of buildings which skirts 
University-road, and forms part of the semi-circle 
of buildings shown in Fig. 1, page 6 ante. This 
block is not yet finished, but it is expected that it 
will be in regular use by the heginning of next 
session (October next). 

Professor Percy Frankland, F.R.S., isthe head 
of this department, and is responsible for, the 
design and arrangements mentioned below. The 
total floor space. devoted to chemistry. is 21,700 
sijuare feét. This is divided among. four, floors, 
called respectively the lower and upper ground- 
floors and first and, second floors. We will take 
these in order :-— ' 

The lower ground-floor is,devoted mainly to the 
Elementary Laboratory, which occupies a. floor 
space of 3180 square feet (42 ft. by 75.6 ft.). It 
is shown in Fig. 23, page 112, and provides accom- 
modation for 96 students. It is amply furnished 
with fume-cupboards both on the walls and on the 
students’ benches, The laboratory is surrounded by 
eight small balance-rcoms and three niches for spec- 
troscopés, steam-ovens, and distilied water, all of 
which are ‘easy of access from the students’ benches, 
A large generator and gas-holder for the manu- 
facture of sulphuretted hydrogen occupies a small 
room adjacent to the laboratory... Both this and 
the fume cupboards aro well ventilated by electric 
extraction-fans, so that the air in the laboratory 
will be as pure as possible. The rest of this floor 
is devoted to cellars, fireproof room, and demon- 
strator’s room. The mezzanine floor between this 
and the upper ground-floor contains several store 
and cloak-rooms. 

The upper ground-floor contains various smaller 
laboratories, which are all well lighted and venti- 
lated by electric fans, as in the previous case. The 
Organic Laboratory is capable of accommodating 
forty students, and is well provided with com- 
pressed air, and electricity. . The western end 
of this laboratory opens out on to a balcony. sup- 

lied with and water. The Quantitative and 
ublic Health Laboratories, arranged for twenty 
students and ten students respectively, are also 
well equipped. Upon the same floor is an 


operation-room for the larger chemical operations | 





and distillations, and a combustion-room for the 
a 95 of analysis by combustion. ‘ 

e Library serves the double purpose of library 
and balance-room for the laboratories on this floor. 
On the same floor there is also a dark-room for 
polarimetric and spectrographic work. This room 
will be capped. with a large polarimeter (by 
Schmidt and Haensch), and a spectrograph with 
quartz prisms by Hilger. 

The first floor contains a physico-chemical. labora- 


moving-coil instruments. In most rooms there 
are also one or more ‘220-volt plugs, taken from 
the three-wire system. They have a capacity of 
5 to 15 amperes, and will be used for experimental 
and heating pur . The department is thus 
thoroughly well equipped for both ordinary prac- 
tical work, and original investigation in all branches 
of chemical..work, and it is hoped that large 
numbers of students will come forward to make 
full use of the magnificent laboratories in the new 


tory for the tiner physico-chemical measurements. | buil 


It is capable of accommodating.twenty students. 
Other rooms on this floor,are : gas-analysis room, 
large and small research laboratories, and professor's 
room, The electro-chemical laboratory, which is 
also on the. first. floor, will form a notable feature 
of this department. . It will be fully equipped for 
all electro-chemical operations, including high-tem- 
perature electric-furnace work. This installation 
will be exceptionally large; and will be one. of the 
best of its kind in the country. It is hoped that the 
exceptional opportunities offered in this important 
branch, of the subject will attract a large number 
of students to the chemical department. On this 
floor are also a dynamo-room and mechanical work- 
shop. The description of the electrical installation 
is given later. 

The greater, part of the second floor is devoted 
to the large lecture-theatre, which will seat.an 
audience of 284 persons. The arrangement is shown 
in Fig. 24, page 112. ,At the. back, of this are 
situated dark-rooms for photography and photo- 
metry. On the same floor we have a small lecture- 
theatre, capable of accommodating sixty students ; 
while the. preparation-room, for fitting up appa- 
ratus, &c., for lectures, is conveniently situated 
between the two theatres. The remainder.of this 
floor is devoted to the museum.and.battery-room. 
Above the large lecture-theatre water-cisterns are 
placed to provide low-pressure service for the lava- 
tories, al to act as an auxiliary supply to the main 
service. 

The Chemistry Block is provided with a flat roof, 
to which gas, water, and electricity for lighting and 
power purposes, are taken. Some chemical experi- 
ments cannot. be performed in a_ laboratory, on 
account of the large volumes of noxious or poisonous 
fumes given, off, and a part of this roof.is therefore 

rovided with a glass screen, to form, an open-air 
eauen where these experiments may be per- 
formed in safety. .An_ electrical, passenger lift 
connects the whole of the floors. 

The only part, of the. equipment remaining to be 
described.is the electric supply, ..The battery-house 
on the, second, floor has already. been; mentioned. 
It contains.48 Tudor) cells, haying a jcapacity of 
240 ampere-hours. . The . battery,.is divided, into 
seven groups of six cells, one of four, cells; and one 
of two. eells.. The, whole of. the; cells'can: be put in 
series, giving 96, volts, or the different sections.can 
be paralleled at the, plug-board,.. The battery is 
thus capable,of giving anything up to 500 amperes. 

In the dynamo-room on the_first floor. there.is a 
motor-generator set, consisting of one motor goupled 
direct to two, dynamos. .. This set, is, by the Phoenix 
Dynamo Company, ..Bradford.: .. The. motor is. an 
11.5 horse-power 440-volt machine, and is con- 
nected across. the. outers_of .the ,three-wire direct- 
current system from ..the _power-station. , The 
dynamos give 50 amperes each, at 65 volts, ., This 
set is used for charging, the, battery, for use in 
parallel with the battery, or for direct supply to 
the laboratories, , giving in, this way. wide. voltage 
regulation. _A.motor alternator also forms feet of 
the eqatpmantirto, this:room.. The motor, as before, 
is 4 -volt, machine, taking 98 amperes:at 750 
revolutions, per minute., The alternator, a. single- 
phase- machine,. has a. capacity of_ 35, kilowatts,,.and 
a periodicity, of 50, The. armature jis wound in 
four sections, each giving 25 volts.and 350 amperes. 
These may bé.put. in series or parallel, so. that; the 
maximum voltage is 100.,; The fields, of both.motor 
and alternator are excited directly from the battery, 
so that easy voltage regulation is obtained without 
the use of choking-coils. The current is taken 
to a large plug-board in the dynamo-room, and 
from this separate circuits are taken through sub- 
sidiary boa to almost all.the working benches 
of the laboratories. and .lecture-rooms. Most of 
these circuits have a capacity.of 50 amperes, while 
a. few will take 100 amperes.,,, Heavy : bars. are 
carried to the. electrochemical laboratory, lecture- 
rooms, and roof, for currents up to 1500 amperes, 
for use in high-temperature work. The white 
marble plug-boards are fitted with Evershed’s 





ding, .- 
.. The writer begs to acknowledge the great kind- 
ness of Professor Frankland, F.R.S., and Dr. Find- 
lay, in supplying information for this article, and 
explaining the arrangements of the new labora. 
tories. 


Puysics. 


The block of buildings devoted to physics is 
situated at the eastern end of that chord, of which 
the chemistry block forms the western extremity. 
It is precisely similar in outward appearance to the 
chemistry block, and consists of three storeys above 
ground anda basement. The latter contains one 
large cellar and three smaller ones, which will 
be. used mainly. for research: work. ‘In fact, the 
whole department jis admirably equipped for the 
promotion of individual research. ‘wo cellars, 
from which, daylight. is entirely excluded, will be 
used for experments requiring constant tempera- 
ture. In the basement. will also be placed the 
liquid and compressed-air plants. The two-stage 
air-compressor, which delivers air ata pressure of 
200 lb. per square inch, supplies a liquid-air plant 
of the Linde type. Another cellar serves as a 
battery-room, the equipment of which will be men- 
tioned later: 

Professor J. H. Poynting, J.P., F.R.S., is the 
head. of this’department.. He is Dean of the 
Faculty of Science, and has occupied the Chair of 
Physics for 29 years, being the first and only 
occupant. He is as well known in the public life 
of the city as in the world of science. Students 
and staff regard him with affection and respect, for 
his life has been given ungrudgingly and cheerfully 
to the University which he has so materially assisted 
during its creation and development. 

The ground - floor contains.a large laboratory, 
which is about 3000 ‘square feet in area, and is 
designed ta accommodate 100 students, if required, 
and will .be devoted. to elementary work. . Under 
the,. windows: are. fitted. slate slabs, some 16. in 
number, which.will.be used for experiments where 
absence. of vibration is _desirable..,.There: are also 
fume-eupboards, and : pipe trenches: for electrical 
connections, to the. plug-board. In this laboratory 
there is ample provision for any elementary experi- 
ment to be performed. by different groups of students 
at..one and. the same time. Leading: out: of :this 
laboratory. isa, photographie dark-room and small 
research-room, and adjacent to these is the dynaino- 
room, which contains electrical-generating plant and 
the main -plug-board.. These will be described in 
detail in connection with the electrical equipment. 
The, workshop, .also.on the ground floor, is 32 ft. 
by 40 ft..in size, and already contains a good stock 
of machines and.tools. They include ‘two: lathes, 
milling, shaping, and drilling-machines, a band-saw, 
and other small tools. The new shop will contain, in 
addition to these, two lathes, wood-turning lathe, 
milling and drilling machines. In fact, the work- 
shop will be fully equipped for making physical 
apparatus of.all kinds. The shafting is wholly 
supported by a girder structure, which is not con- 
nected at any point: to the walls, but is sunk into 
a solid .concrete foundation, which also is: not 
connected to the walls. This prevents the vibra- 
tion, which is necessarily attendant upon moving 
machinery, from being communicated to other parts 
of the building, where it might spoil delicate 
physical measurements. This shop will be, when 
finished, one of the best laboratory workshops in 
the country. 

Between the ground-floor and first floor is a 
mezzanine, ‘which: contains the cloak-rooms ani 
lavatories. Part of. the first floor is devoted to the 
advanced laboratory, which is situated directly above 
the elementary laboratory, and is: similar to it in 
size,and shape. This iis: fitted up for a large. num- 
ber., of. individual experiments for more advanced 
students. ; It also contains 13 slate slabs for anti- 
vibration experiments. Both laboratoriesare fitted 
with: light movable tables,.in preference to heavy 
fixtures, and are well supplied with gas, water, and 
electricity. The gas is brought on to the laboratory 
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tables downward from the ceiling, instead of up- 
wards from the floor, so that in case of leakage the 
gas will diffuse above, and not among, the persons 
in the room. At one end-of:the laboratory is fitted 
a wooden framework, across which curtains can be 
drawn. In this way small darkened rooms are 
formed, in which optical experiments can be made 
when absolute darkness is not a necessity. 

A photographic dark-room and the demonstra- 
tor’s room adjoin the advanced laboratory. Next 
to these the apparatus store-room is situated. This 
contains Professor. Poynting’s measuring- bench, 
which has, always been a feature of the physics 
department. The remaining rooms on this floor are 
the professors’ room, the departmental library, and 
the large research laboratory. Both the advanced 
and large research laboratories are fitted with bare 
overhead conductors from which electric supplies of 
any voltage can be tapped in any part of the room 
without the use of long cables from the plug-board. 
The turret-room, in the north-east corner of the 
building, on this floor will be used as a potentio- 
meter room. 

The second floor. contains a large lecture-theatre, 
to seat 300 persons... A balcony over the lecture- 
table is provided for experimental purposes, par- 
ticularly those involving suspension. Holes are 
provided in the roof immediately above the lecture- 
table for demonstrations where very long suspen- 
sions are needed. A small balcony on the south 
side, and immediately adjoining the theatre, will 
be fitted with a heliostat, so that solar light will 
be available for demonstrations during lectures. 
The room can be readily darkened by black window- 
blinds when so required for particular experiments. 
The seats rise in banks, row above row in the 
ordinary way, and the space beneath them at the 
back is made into dark-rooms for photographic and 
photometric work. The small lecture-theatre, seat- 
ing 86 persons, is also situated on this floor, and 
between this and the large theatre is the prepara- 
tion-room, where experiments for demonstration 
during the lectures can be easily and conveniently 
prepared. Both lecture-rooms are provided with 
roll blackboards, consisting of an endless cloth over 
rollers and supported at the back by a board. On 
the far side of the small lecture-room is another 
research laboratory. The turret rooms in this 
storey are devoted to lens-testing and to the transit 
instrument as may be seen in Fig. 24. The whole 
of the opposite turret. is devoted to an emergency 
staircase. The. floors, as in other departments, 
are connected by an electric lift. The flat roof is to 
be used for astronomical and general experimental 
purposes. It will, be,seen from this brief des- 
cription that. the department is exceptionally well 
provided with special rooms and facilities, and con- 
tains generous provision for research work: 

The electrical equipment is as follows :— 

A battery of 110 cells, arranged in two sets of 55, 
supplies current at any pressure up to 110 or 
220 volts. It is. divided: into .rather more than 
20 sections for. supplying the intermediate: lower 
voltages. The dynamo-room .contains a 10-horse- 
power Verity motor generator. The motor is run 
off one side of the 440-volt three-wire system from 
the power-station, while the generator is used for 
charging the battery or for working direct on to 
the mains.. A motor booster is supplied by the 
Pheenix Dynamo Company, Manchester, | to ‘boost 
up the battery or generator supply. The motor is 
a 4}-horse-power machine ‘at 220 volts, running at 
1000 revolutions per minute. The generator 1s a 
2.8-kilowatt machine giving 35 volts maximum. 
For alternating current a motor alternator is pro- 
vided... The motor is a.5-horse-power. machine and 
runs off the 220-volt supply at 1500 revolutions ad 
minute. The alternator is provided with six slip- 
rings, so. that.one, two, or three-phase current can 
be supplied. It gives 2.9 kilowatts and 50 fre- 
quencies. 

The whole of these generators are connected to 
the plug-board in the dynamo-room, One plug’ is 
provided: for each vertical set of holes, and when 
out of use it is drawn up out of harm’s way by a 
weight. A. switchboard. contains the. starters and 
resistances for the motors. The instruments are 
peter ne by -Messrs.. Evershed, and -include a 

‘elvin multicellular voltmeter. An automatic cut- 
out is provided to prevent any damage being done 
to the battery. 


All necessary provision has been made for 
oses work in this building.’ ‘The utinost has 
een made of the space available, and the result 
is.extremely good. The writer desires to. thank 
Professor Poynting, F.R.S., and: Dr. Denning for 
their kindness in supplying information for this 
section of the article. 

The recent publications from the laboratory give 
an account of investigations by Professor Poynting 
and. Dr. Barlow on light pressure and some of its 
consequences. 


LIGHTING. 


The wiring and electric-light fittings for the new 
buildings have been provided by different con- 
tractors under the supervision of Messrs. Henry 
Lea and. Son, Birmingham. The Great Hall 
in the centre of the main buildings is illumi- 
nated by flame arc-lamps supported from steel 
A-frames in the roof. A self-sustaining winch 
is provided for each lamp, so that carboning' and 
cleaning can easily be done from the floor-level. 
This method of lighting has proved quite satis- 
factory, though handsome electroliers would pos- 
sibly be more in keeping with the surroundings. 
The fittings, however, in this case would have been 
very expensive, and it was felt that their provision 
must wait until some generous individual offers to 
pay the cost of their instalment. The Great Hall 
and outlying blocks are now all lighted by the 
440-volt three-wire service from the power-station. 
This has necessitated considerable alterations to the 
switchboards. The boards which control Blocks A, 
B, and C and the Great Hall are placed in the 
subway, and are well worth inspection. The Library 
Block, now nearing completion, has been wired for 
some time, but the electroliers have yet to be fixed. 
They ‘will be of simple design and in keeping with 
the rest of the library fittings. The controlling 
switchboards will be in the porter’s lodge. 

The wiring of the Chemistry and Physics Blocks 
is well in hand, and should shortly be completed. 
These blocks will each contain a larger number of 
lamps than the others, this being necessitated by 
the special requirements of those in command. At 
the same time, although well lighted, extravagance 
in this respect has been carefully guarded against. 
The lecture-theatres in the Physics Block are illu- 
minated by electric arc-lamps, while those in the 
Chemistry Department have metallic-filament lamps. 
A few of Lea’s patent fittings, referred to in the 
1906 article, have been provided, but most of the 
lamps are fixed. The lamps above the lecturer’s 
table in the theatres will be fixed on channel-iron 
battens, and supported by steel strands connected 
to self-sustaining winches. 

The chief difficulty in wiring the Chemistry Block 
is that of protecting the fittings ‘from chemical 
fumes. Special precautions have therefore been 
taken for! lighting the fume-cupboards and hoods. 
For this block and also for the Library and Physics 
Blocks, galvanised.solid-drawn screwed steel tubing 
has been specified by the engineers,: who have 
proved it to be in all. respects superior to the 
enamelled: variety. The tubing is, as a rule, 
painted, after being fixed, to suit its surroundings. 
Every wire can if necessary, be withdrawn and a 
new one substituted, without disturbing any of the 
tubing, as inspection-boxes and bends have been 
very liberally provided. The lighting of the tower 
does’ not call for much comment, except that the 
circuits will, of course, be of unusual length. 

In conclusion, seeing that the erection of the 
remaining blocks is not contemplated at present, it 
is interesting to observe that when the blocks now 
in hand are completed there will be 65 arc-lamps 
and about 3600 incandescent lamps in the buildings. 

The lighting system alone, therefore, is by no 
means a small item in the: equipment of this 
University. 

Facutty oF COMMERCE. 


The establishment of this faculty in the Univer- 
sity represents the first attempt. made in this 
country to provide a systematic course of instruc- 
tion for those intending to occupy the higher 
| positions in business undertakings, and, further, to 
| give such teaching a university standard. So far 
|\the attempt has been successful. ‘The number of 
| students taking the course continues to increase, 





he current is distributed, as|and, further, the faculty is receiving definite 


in the Chemistry Department, to various subsidiary | recognition from the great business concerns of the 
boards in different parts of the building. The| Midlands. The training at the University cannot, 
wiring in both departments is being done by | of course, take the place of experience, which has to 
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be obtained later; but such a systematic training must 








lead to a general raising of the level of efficiency, 
and will allow the experience to be bought more 
cheaply. 

The course occupies three years, during which 
time the student is expected to prepare for the 
degree of Bachelor of Commerce. The work during 
the first two years is mainly descriptive, great stress 
being laid on modern industrial Sistene and com- 
mercial geography. The third-year course is con- 
cerned with what may be called business policy. 

Many of the students, according to the nature of 
the businesses they intend entering, take courses at 
Bournbrook in addition to their strictly commercial 
studies. Fourth-year engineering students are 
obliged to take a course in accounting, especially 
designed for them, and conducted by Professor 
Dowson. The geographical separation of the depart- 
ment, however, does not allow full advantage to be 
taken of the available course in business policy, &c., 
which would be of so much value to engineering 
students, and the removal of the faculty to 
Bournbrook would certainly increase its value. 

In connection with the administration of the 
faculty, the Council has recently created an ad- 
visory board of business men in the belief that the 
co-operation of such a body with the academic 
staff will tend to bring those who control large 
undertakings throughout the country into closer 
touch and sympathy with the aims of this section 
of the University. The Board is at present com- 
posed of the following gentlemen :—Messrs, Edward 
Cadbury, Edward Hickman, W. E. Hipkins, A. T. 
Keen, Reginald K. Morcom, W. Tangye, J. S. 
Taylor, T. Sidney Walker, Professor Kirkaldy, 
Professor Dawson, and Professor Ashley (Dean of 
the Faculty). Such a Board has, of course, been 
of great assistance to the academic staff, and has 
increased the practical value of the training under- 
taken by the section. 


GENERAL. 

The athletic side of the University is well de- 
veloped. The nineteen acres of land adjoining the 
University buildings, the munificent gift of Lord 
Calthorpe, are being laid out for hockey, tennis, 
Association and Rugby football, and cricket. All 
the clubs are in a flourishing condition, and are 
likely to become more so, in view of the increased 
facilities that are offered by the nearness of the 
new grounds to the University. There are also 
swimming, motor, and golf clubs in existence. Nor 
is the academic social life of the University 
neglected. The Engineering, Metallurgical, and 
Mining Societies are all in a flourishing condition. 
The Engineering Society is the parent body and has 
a large number of members: It, in common with 
the other societies, is entirely managed hy the 
students. Students’ papers, debates, Testabe by 
members of the staff, discussions, and visits to engi- 
neering works are all popular, and form useful means 
of familiarising the engineering student with dif- 
ferent subjects and allied industries. The Mining 
and Metallurgical Societies are run on similar lines 
with great success. In connection with these societies 
a magazine is issued, entitled The Birmingham Uni- 
versity Engineering Journal, in which the proceed- 
ings of the societies are published. This journal was 
founded in 1902 by the writer, who had the privilege 
of editing it for seven consecutive years. ft is now 
firmly established, and to it the student can con- 
tribute articles upon technical subjects. Shortly 
after its inception it became the official organ of 
the ‘‘ Birmingham Electric Club” and the ‘‘ Wolver- 
hampton and District Engineering Society.” To 
these will probably be allied the Chemical and 
Astronomical Societies when the Chemistry and 
Physics Departments migrate to Bournbrook. 

Since the earlier portions of this description were 
written it has been possible to obtain details of the 
great clock in the Chamberlain Tower, situated at 
a height of 200 ft. ; it has four dials, each 17 ft. in 
diameter. The minute hand is 10} ft. long, and 
at its widest part the hour hand is 2 ft. across. 
They are made of sheet copper. The frame 
is made of one solid casting, and it weighs 

ton. It is divided into three separate parts, 
in which have been set separate trains. These are 
the hour train, the train operating the quarter-hour, 
Westminster chimes, and the general driving-chain. 
The escapement is of the pattern which is known as 
that of Lord Grimthorpe. The wearing parts and 
the double three-legged gravity are jewelled as in a 
watch. The main wheels weigh nearly 1 cwt. each, 
and are 2 ft. in diameter. The pendulum weighs 
4 cwt., and is 15 ft. long. It is a very good idea to 
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have the automatic device which throws the chimes 
out of gear during the night hours. The hour bells 
weigh rather more than 6 tons; the four smaller 
chimes, which weigh 4 cwt., were cast at Lough- 
borough. The whole weight of the clock and bells 
exceeds 20 tons. All the gear-wheels in the 
mechanism are of gunmetal. The ascent to the 
various floors in the tower is by an electric lift. 
The clock and the bells are the gift of the con- 
tractor to the University, Mr. Rowbotham, who has 
taken a deep interest in the success of the scheme 
from the time he first was connected with it. 

The story of the University of Birmingham, up 
to this date, is now finished. There is no need 
to. hesitate concerning a prophecy about the future. 
This University cannot be judged from the de- 
scription of buildings and plant. It is necessary 
to visit the place, and understand the ideals 
of the people who have built up this organisa- 
tion. r. Andrew Carnegie once remarked that 
if his factories and the plant contained in them 
should be destroyed by fire, they could in time be 
replaced. But he confessed that he would scarcely 
have the courage to begin anew to build up their 
complex organisation. So it is with a university. 
Money can remove many difticulties, and can work 
wonders in helping on the advancement of a great 

undertaking like the one we have described, sup- 
i plying as it does the material means whereby the 
principles of engineering are taught, and the great 
work of research carried on. But this is not all, 
for quite as much depends on the spirit existing 
among the workers. Birmingham—the home of 
Watt, Murdoch, and Priestley, the city of Mr. 
Joseph Chamberlain—has created a new university 
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up in the one word ‘‘strenuous.” The ideal 
permeates students and staff. There is a common 
end in view. The undergraduate, the professor, 
and the man of the city are all proud of the 
University, and future generations will remember 
gratefully the men who mapped out the course that 
has been taken, and who decided upon this great 
experiment. The remarkable personality of the 
first Principal has had much to do with the 
enthusiasm that exists, for the wide range of his 
influence and knowledge is well known. 

On July 7 the Applied Science buildings were 
declared open by the King after a most imposing 
ceremony. Birmingham and the Midlands rose to 
the occasion. The royal visit will long be re- 
membered in that locality. On the days following 
the opening ceremony the new buildings were open 
for inspection. On Saturday 120,000 people visited 
the laboratories and workshops, while at least 15,000 
people were turned away. Crowds patiently waited 
for hours until their turn came. The name of 
Mason College is to be revived for the buildings 
in Edmund-street, and the name of Chamberlain 
College is to be given to the new Edgbaston, or 
Bournbrook, section of the University. 

Mr. George H. Morley, the courteous Secretary 
of the University, has kindly assisted in arranging 
facilities for the photographs, and is thanked 
for his assistance in this matter. Those who com- 
menced the work of planning out the engineering 
sections in 1901, and who still serve the University, 
are Professor F, W. Burstall, Messrs. F. H. Hummel, 
and R. C. Porter. The staff has grown in numbers, 
and the students are four or five times as numerous 
as when the charter was granted. An increase 





ideal, This ideal can perhaps best be summed 








; must be looked for each year. 
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LecturE-Rooms FoR THE CHEMISTRY AND Puysics DEPARTMENT. 


The architects are Sir Aston Webb, R.A., and 
Mr. E. Ingress Bell, F.R.1.B.A. 

The whole of the main buildings have been erec- 
ted by the well-known contractor, Mr. Thomas 
Rowbotham, who has been repeatedly compli- 
mented by the Council of the University upon 
the work. The whole of the heating arrangements 
have been fitted by Messrs. Clements, Jeakes and 
Co., Limited. The whole of the steel-work in the 
roofs and domes was manufactured and erected by 
Messrs. Hill and Smith, Brierley Hill Iron-Works, 
Staffordshire, who were sub-contractors for this 
work. Its total weight was 580 tons. The con- 
sulting engineers for illuminating, &c., are Messrs. 
Henry Lea and Son, of Birmingham. The oppor- 
tunity is taken to thank all of these gentlemen for 
their kindassistance in the compilation of these notes. 
The professors of the various departments and their 
assistants are sincerely thanked for their kindness in 
supplying information. To Mr. E. A. Allcutt, B.Sc., 
the writer tenders his thanks and expresses his great 
appreciation. Without his co-operation it would 
have been impossible to obtain certain details, and 
the account would have been barren of many tech- 
nical descriptions. The work involved in collect- 
ing the necessary information has been greatly 
reduced by the kindness of those gentlemen whose 
names have been mentioned. 

Although the city of Birmingham contributes 
60001. a year to the University, it is of interest 


‘to note that the rates upon the Bournbrook 


establishment amount to 25001. a year. Under the 
new scheme for the extension of the city boundary, 
Birmingham will be the second city of the Empire, 
with a population of 800,000, and the city should 
then contribute at least 10,0001. a year. The bill 
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THE MUMFORD HIGH-TRUNNION SQUEEZER MOULDING-MACHINE. 


CONSTRUCTED BY THE E. H. MUMFORD COMPANY, ENGINEERS, 
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Fig. 1, 


for coal heating, lighting, and power is about 14001. 
a year. The total annual-expenditure df the Uni- 
versity is 52,2641., against an income of 47,3301., 
and clearly this deficit must be met. To complete 
the scheme at Bournbrook a further capital outlay 
of 200,0001. is needed. The authorities are anxious 
to get this work in hand, They are simply waiting 
for another wealthy benefactor to set the ball 
rolling. It is an opportunity for an admirer of the 
general outline of the scheme. 








THE MUMFORD HIGH - TRUNNION 
SQUEEZER MOULDING-MACHINE. 

THERE is no doubt that the potentialities of mould- 
ing-machines have hardly yet been recognised by the 
majority of founders in this country, where, when the 
matter is discussed, objection is usually raised to 
the relatively high cost of the plate patterns necessary 
for use with them. It is probable, however, that this 
aspect of the matter has been somewhat exaggerated, 
while it is certain that for some classes of repetition 
work the increased output and improvement in quality 
outweigh any necessary additional expenditure in this 
direction. There are several foundries in this country 
where most excellent work is being turned out ona 
piece-work basis by the hand-rammed Pridmore type 
of machine, and in few cases of their adoption are 
they afterwards abandoned. The machine illus- 


trated above, which is constructed by the E. H. 
Mumford Company, of Philadelphia, and is being 
introduced into this country by Messrs. J. W. Jackman 
and Co., Limited, of Vulcan Works, Cornbrook, 
Manchester, belongs to the class in which the ramming 





is done by means of a compressed-air cylinder, while | 


the withdrawing of the mould from the pattern is 
done by hand in the usual way. The machine is thus, 
in some ways, complementary to the Pridmore type, 
in which the ramming is — hand, and the 
parallel. motion of the machine u for drawing. It 
is adapted for dealing more especially with shallow 
work, or work having a considerable amount of draw, 
in which there is little likelihood of defective work 
resulting from lack of skill in the moulder when lift- 
ing the flasks, and which, at the same time, may be 
effectively rammed without any necessity for careful, 
local, or discriminative packing of the sand around 
any part of the pattern, such, for instance, as arises 
in the case of the teeth of a spur-wheel. 

The machine consists of an operating table, mounted 
on the upper part of the ram of a 10-in. diameter air- 
cylinder working at from 80 lb. to 100 lb. pressure. The 
ram is provided with a tail-rod working in a cylindrical 
guide below, and is furnished with a stop to pre- 
vent it from being blown out of its cylinder, as 
is possible in some earlier types. The air-supply 
is controlled by a throttle-valve mounted at the 
right-hand side of the machine as shown. Above 
the table an adjustable hard-wood pressing-block is 
carried by a swinging cast-steel yoke, the weight of 
which is balanced by a spiral spring. The pressing- 
block is brought into ition for ramming, or squeez- 





ing, by pulling the yoke forward with the handle on 
its swinging link, the link then being locked in posi- 
tion by t my Ree) lug on the front of the air-cylinder 
casting. This lug is also utilised by the operator to 
rest the flasks on while ‘‘ rolling,” or turning them 
over, when using patterns consisting of parts fixed on 
both sides of a plate. The machine is fitted with a. 

' 
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vibrator, arranged to be operated from a small plate 
in the front of the table, which the workman can press 
with his knee. This vibrator consists merely of a 
)smail solid piston reciprocating in a cylinder closed at 
both ends, Gabe in the piston and cylinder formin 
the necessary air-ports. A blow-valve for clearing o 
surplus sand, &c., is provided; it is furnished with 
a flexible tube, and is hung in a convenient position at 
the right-hand end of the yoke bearing. 

The whole of the machine proper, consisting of the 
table, cylinder, throttle-valve, and yoke with its frame, 
is carried on & base casting provided with a rack in 
such a way that its height may be adjusted over a range 
of 12 in., to suit tall orshort workmen. The method of 
operation will probably be clear from the illustrations. 
With the yoke in the position shown in Fig. 1, and 
the pressing-block adjusted to a suitable height, the 
flasks and pattern are placed on the table, and sand 
filled in in the usual way. The yoke is then pulled 
forward and secured by its link, as shown in Fig. 2, 
when the ram may be operated and the flasks lifted 
against the pressing-block, either a decisive blow or a 
steady pressure being given, depending somewhat on 
the character of the work, but chiefly on the discre- 
tion of the operator. The yoke is then released, 
and at the same time the vibrator is started for 
a moment or two, after which the mould may be 
removed and further flasks placed on the table, for a 
repetition of the cycle. 

‘he machine should prove very speedy, especially 
on piece-work, as the disposition of the various 
valves, the adjustable table, and the balanced yoke 
are all features which, tending to eliminate un- 
necessary movements and effort on the workman’s 


part, should enable him to utilise his energy to the 
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best advantage. There is no doubt that the mere 
fact of being able to adjust the height of the 
table will, in most cases, appreciably increase the 
workman’s output. The relatively high position of 
the yoke-bearings, or trunnions, is a feature in which 
this machine differs from others of its class; in 
types in which the yoke is carried by two swinging 
arms and straddles the machine, it has been the prac- 
tice to place the bearings immediately above the floor, 
where they are apt to get very dirty and more or less 
buried in sand; while in some designs the — be- 
tween the swinging arms and. their stops comes 
choked up, so that the yoke is precenans from swing- 
ing “‘home.” The position of the bearings in the 
upper part of the frame of the machine under notice 
should eliminate trouble of this sort. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 14. 

Tue Pittsburg district is now turning out as much 
steel as in the phenomenal year of 1907. The steel- 
mills are supplied with specifications that will keep 
them busy until September. By that time sufficient 
additional business will have come in to maintain 
maximum capacity until the close of the year. The 
exceptional activity of the past three months has been 
due to the sharp reduction in prices made last February. 
All this activity has arisen from sources outside of the 
demands of railroads, which in good years absorb about 
40 per cent. of the output. Recently orders have 
begun to arrive from railroad companies for rails and 
steel cars. A great deal of business is reasonably 
anticipated from the railroads. They have been sparse 
buyers for nearly two years. There is need of much re- 
habilitation, and the orders of the past week or two 
show that renewing of track and rolling-stock is about 
setting in. It is now generally conceded that the new 
tariff law will be highly protective in its essential 
features. This will be a great disappointment to the 
country, and will probably lead to a renewal of agita- 
tion which may, and probably will, result in the election 
of a Lower House which will vote for repeal and a 
new law that will represent the wishes of the people. 
So far the attitude of the President has been disap- 
pointing. The favourable conditions to-day in busi- 
ness channels are the enormous crops in the aggregate 
and the exhaustion of manufactured stocks in most 
lines. All the industries are gaining. The volume of 
business is increasing. This is especially shown in the 
figures of railway traffic. The pivotal point in manu- 
facturing resuscitation is the railroads. tf they become 
heavy buyers the steel industry will return to and 
maintain a maximum output. espite the depression, 
there has been a greater enlargement of capacity during 
the past two years than during a like period in the 
history of the industry. As regards the stability of 
prices, it is safe to say that any upward movement will 
be slowly and cautiously made. There is too much sur- 
= ae waiting for employment. There will no 
onger be occasion for buyers to anticipate their wants 
from six to twelve months, which was the potent 
factor in 1906-7 in pushing prices beyond a safe level. 








Henry Saxon Snevv Prizk Competition.—The Royal 
Sanitary Institute have sgpeted Professor Henry 
Adams, M. Inst. C.E., F.S.1., Dr. Louis C. Parkes, 
M.D., D.P.H., Professor W. Napier Shaw, D.Sc., M.A., 
F.R.S., and Mr. A. Saxon Snell, F.R.1.B.A., as the 
adjudicators for the next ‘‘Henry Saxon Snell Prize” 
Competition, the subject set being the ‘‘ Principles of 
Heating and Ventilating Public Buildings.” The essays 
have to be delivered at the Institute, 90, Buckingham 
Palace-road, by August 31. 





INTERNATIONAL CONGRESS OF REFRIGERATING INDUS- 
rrtks.—The proceedings of the first International Oon- 
gress (‘‘ Premier Congrés International du Froid”), which 
was held in Paris from Ocvober 5 to October 12 last, have 
recently been published in three volumes, measuring 
10 in. by 64 in., and containing 700, 1100, and 960 1 ‘ 
The papers are reproduced in the language in which they 
were handed in at the meetings—F¥rench, English, and 
German ; the discussions, in French, are grou together 
in the first volume. The three books are published at the 
price of 25s. net (26s. t free) by the Secrétariat Général 
de ) Association, 10, Rue Denis-Poisson, Paris 17. 





Institute or Mrtrats.—This Institute has just com- 
pleted the first year of its existence, during which period 
the membership has increased from barely 200 to well 
over 500. The first volume of the Journal of the Institute 
is now published. The autumn meeting will take place 
at Manchester on Thursday and Friday, October 14 and 
15. A series of about half-a-dozen papers of great interest 
will be read and discussed at the two morning sessions. 
The afternoon of the first day will be devoted to a visit 
to the University of Manchester, where members will be 
officially received on behalf of the University by Vice- 
Chancellor Alfred Hopkinson, K.C. The new engineer- 
ing laboratories will be open for inspection, and facilities 
will also be given for inspecting the Municipal School of 
Technology. In the evening a reception will be held by 
the Lord Mayor at the Town Hall: During the afternoon 
of Friday, October 15, members will have the opportunity 


of visiting works of metallurgical interest in the neigh- 
bourhood of Manchester. is 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
ig-iron market was very quiet, and only one lot of Cleve- 
and warrants changed hands at 48s, 04d. cash. At the 
close the tone was stronger, and sellers quoted 48s. 14d. 
cash, 48s. 44d. one month, and 48s. 10}d. three months. 
There was no afternoon session, the market being closed 
for the Annual Fair Holidays. On Friday and Monday 
the market remained closed, and when business was 
resumed on Tuesday morning « strong tone prevailed, 
and prices were 3d. up. No Cleveland warrants were 
dealt in, and at the close there were sellers at 48s. 3 
cash, 48s. 74d. one month, and 49s. 14d. three mont 
In the afternoon the tone of the market was again 
firm, but the dealings only consisted of 2000 tons 
of Cleveland warrants at 48s. 5d. cash, with sellers 
over. The session closed with sellers for the other posi- 
tions at 48s. 8d. one month and 49s. 2d. three months. 
When the market opened to-day (Wednesday) the strong 
tone was once more in evidence. The business was small, 
and only amounted to 2500 tons of Cleveland warrants 
at 48s. 54d. cash, 48s. 6d. five days, and 49s. 24d. three 
months, and closing sellers quoted 48s. 54d. cash, 48s. 8d. 
one month, and 49s. 2d. three months. At the afternoon 
session the market was quietly steady, and Cleveland 
warrants were put through at 48s. 54d. and 48s. 6d. 
cash and 49s. 2d. three months. At the close there 
were sellers at 48s. 6d. cash, 48s. 9d. one month, and 
49s. 3d. three months. The turnover was 2000 tons. 
The following are the market quotations for makers’ 
No. 1 iron :—Clyde, 59s. 6d.; Gartsherrie and Calder, 
ore (all chineal — 6d.; ig loan, 68s. ‘Pry be enn 
78. (all ship at Glasgow); Gle: rnock (at rossan), 
at ake (at Leith), 60s.; aan Gales (at Grange- 
mouth), 


Sulphate of Ammonia.—Owing to this being the holiday 
season in the large sulphate of ammonia oe wt dis- 
tricts very little business in that commodity has lately 
taken place. The price keeps fairly steady, and is round 
11/. 5s. per ton for prompt delivery, Glasgow or Leith. 
The total shipments from Leith Harbour last week only 
amounted to 172 tons. 


Scotch Steel Trade.—The various steel works are at 
present closed for holidays, but a start is expected to be 
made next week. That, of course, largely depends on 
how the negotiations in the coal-trade dispute turn out. 
If the coal-masters and the miners should fail to arrive 
at a satisfactory agreement and a strike follows, then a 
number of steel works will have a prolonged period of 
inactivity. Inquiries are still very scarce, and so far as 
can be seen at the moment the outlook is not over bright. 


Malleable-Iron Trade.—The malleable-iron trade in the 
West of Scotland has shown no signs of improving, and 
the present conditions are similar to those in the steel 
trade. The —— before closing for the annual holidays 
was fairly good, but there is very little work to start upon 
when business is resumed. 


Scotch Pig-Iron Trade.—The makers of Scotch pig iron 
are at present patiently waiting to see what comes out of 
the negotiations for a settlement of the dispute in the 
coal trade. Should a strike be decided on, some of the 
works will not be able to make a start, and this will be 
most unfortunate as the present prospects are moderately 
good. Shipment inquiries are rather quiet this week. 

Imports of Steel and Iron.—The undernoted table shows 
the quantities and value of certain kinds of steel and 
iron imported during the month of June, into the follow- 
ing—the Scotch ports of Aberdeen, Dundee, Glasgow, 
Leith, and Grangemouth :— 


Imported from 


Imported from te 
‘email the United States 
the Continent. ead Casein. 





Tons. Value. | Tons. Value. 





Iron and steel, wrought in £ & 
. bars, angles, shapes, &c. .. i711 10,556 10 60 
Iron and steel hoops and strips 226 1,781 497 5916 
Iron and steel sheets and 

plates .. + ee 7+! «6923 2,508 55 397 





2229 | 14,845 562 6373 








East Coast Hoiipays.—The Great Eastern Railway 
Company have issued a new hand-book, edited by Mr. 
Percy Lindley, entitled ‘‘ East Coast Holidays,” to be 
obtained free from the superintendent of the line, at 
Liverpool-street Station, E.C. It gives interesting data 
on the various resorts served by the company’s system, 
maps, gorgeously coloured views, and general information. 





PrrsonaL.—Messrs. A. and T. Burt, Limited, have 
opened an office at Eldon-street House, E.C., to execute 
the buying for their various New Zealand houses. The 
office 1s under the charge of Mr. Jas. A. Burt, their 
resident director.—Messrs. James E. Sayers and Caldwell 
entered, on July 19, into new offices at 190, West George- 
street, Glasgow.—The sole control of sales in the Eastern 
hemisphere, of the Schureman switch-gear is now in the 
hands of the Adams Manufacturing Company, Limited, 
Bedford, 106, New Bond-street, London, and Man- 
chester, Newcastle-on-Tyne, and Glasgow. The Schure- 
man switch-gear is entirely of the self-acting type, and 
includes automatic starting switches and enmtselen for 
pumps, lifts, air-compressors, hydraulic accumulators, 





printing presses, and for the remote control of motors. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
World Tour by Sheffield Manufacturers.—Mr. Joseph 
Dixon, vice-president of the Shettield Chamber of Com- 
merce, and Mr. T. W. Ward have gone for a tour round 
the world on behalf of the Chamber, and on Thursday 
were given a send-off dinner at the Carlton Hotel, London, 
when there was a large number of representative Sheffield 
manufacturers present. It is expected that this enter- 
rise will result in an increase of the already substantial 
— being done with foreign countries by Shef- 
eld. 


Sheffield Steel and the American Tariff.—The announce- 
ment of the passing of the American Tariff Bill, which 
contains a very heavy duty on best qualities, has been 
received with a certain amount of equanimity by Sheffield 
manufacturers. . The Americans are undoubtedly very 
sore about the fact that Sheffield has robbed them of the 
trade in high-speed steel, and the duty now imposed is 
looked upon as a kind of counter attack, but a member 
of the firm which produced the new steel, so much talked 
about a few months ago, states that, of course, the 
Americans themselves will have to pay: They would 
still have to get the best quality steel from Sheffield. A 
member of another firm, that is at present doing very 
well with the States, said that ‘undoubtedly the fear of 
the tariff had accelerated orders from American engi- 
neers, and allowing for that it was not expected that there 
would be much falling off in trade, if any. Manufac- 
turers of the best qualities were not alarmed, but were 
quietly confident that the Americans could not do with- 
out their steel. 


Iron and Stcel.—The heavy trades continue dull, but 
there now seems to be more grounds for the anticipation 
that the Government will go in for the supplementary 
naval p mme, in which case Sheffield is bound to 
benefit. The much-talked-of Spanish contract, in which 
the big Sheffield firms are jointly interested, will pro- 
vide a certain amount of employment for Sheftield 
workmen. The general iron and steel trade is always 
dull at mid-summer, but this year it is also seriously 
interfered with by the position of affairs in the coal 
trade. Indeed, manufacturers of mining machinery and 
tools have accumulated orders on their books which 
are, by instructions, held up until there is a settlement 
of the coal crisis. deal of tool steel is being 
sent to America, and the demand from the Continent 
continues steady. An increasing number of makers 
of twist-drills are twisting them from a rolled section of 
steel, instead of milling them from the round bar. All 
the scythe-makers are busy as a consequence of the recent 
heavy rains, and the machine-knife department continues 
brisk, while there are on hand some exceedingly large 
orders for reaper sections. The sheep-shear trade is good, 
but some Sheffield firms are giving attention to the 
making of sheep-shearing wulines The garden-tool 
season is about over, but this section has been unfavour- 
ably affected by bad weather. Except for one or two 
firms who are busy on Government work, file-manufac- 
turers are doing very little, and it is said that Government 
contracts for files are hardly worth going after. The file- 
makers’ unions are endeavouring to get what work there 
is shared among the men, so keenly are they feeling 
bad trade. The iron trade is still in a deplorable state, 
and the buying of raw material seems to be entirely sus- 

mded. ‘The quotations for Lincolnshire iron are still 

ept up, and consumers who look ahead will not nego- 
tiate. There is a good deal of irregularity in Derbyshire 
quotations for forge iron. Steel-makers are not Siiaies 
much hematite, and finished-iron-makers are experienc- 
ing the slackest period of the present year, most of the 
foundries being on short time. The depression in the 
cutlery trade is being felt very severely, and but for 
foreign demands there would be very little doing. 
Grinders are feeling the pinch acutely. Several of the 
factories knbwn as “‘grinding-wheels” are about to be 
closed, partly owing to bad trade, and partly owing to 
new regulations. zor-makers are opening up to some 
extent the manufacture of safety razors in order to meet 
the competition of the American varieties. 


South Yorkshire Coal.—Owing to the pit-lads’ revolt, 
which, although of a spasmodic character, has laid many 
pits idle, and the unrest with regard to the general coal 
crisis, there has not been much business done. The con 
sequence is that the price of hard coal has gone up. 
Buyers have been quite ready to give a higher price for 
assured supplies, and there is little falling off in the 

neral demand compared with June, when last year’s 

gures were well beaten. Second-grade steam and steam 
nuts are going well, and there is a better demand for 
best slacks. House coal continues quiet, whilst coke 
is still doing poorly. 








Tue LATE Mr. Jonn ALFRED BootH.—We regret to 
have to record the death, which occurred on the 18th 
inst., of Mr. John Alfred Booth, who had been a director 
of the Union Foundry and Iron Works, Rodley, Leeds, 
since its incorporation, and, previously, a leading member 
of the same firm. 





InstTITUTION OF Munine ExxctrricaL ENGINEERS. — 
Meetings of the Yorkshire and Notts branches of the 
newly-formed Institution of Mining Electrical Engineers 
will held to-morrow (Saturday), the 24th inst., at the 
Victoria Station Hotel, Sheffield, and the Welbeck Hotel, 
Nottingham, respectively, both at 5 p.m. The business 
on the agenda at each meeting will be the appointment of 
local officers, &c., and all those locally interested in the 
formation and progress of the Institution are invited to 
attend. 
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NOTES. FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Some improvement can 
reported so far as Cleveland pig iron is concerned. Once 
more buyers are coming forward, and this week some 
fairly good contracts have been made for delivery to the 
end of the year. Better reports from America, from other 
iron centres at home, and an advance in copper, have 
assisted to strengthen the Cleveland market. Produc- 
tion, however, continues in excess of requirements, and 
stocks of both Cleveland and hematite iron are increasing 
in makers’ yards, as well as in the warrant stores, where 
the stock of Cleveland now stands ata quarter of a million 
tons. Shipments of pig iron are on only a moderate 
scale. So far this month they average 3400 tons per 
working day, as compared with 4370 tons to the same date 
last month, and 3800 tons for the corresponding part of 
July fast year. No. 3 g.m.b. Cleveland pig is now very 
firm at 48s. 6d. f.o.b., which is the highest price named 
for overa month. No. 1 is 5ls.; No. 4 foundry, 47s. 6d.; 
No. 4 forge, 47s. 3d.; and mottled and white each 47s. 
A few transactions in East Coast hematite pig are re- 
yorted. Merchants have sold mixed numbers at 54s. 9d., 
Pat makers, as a rule, do not name below 55s. Hematite 
is thus comparatively cheap, for mixed numbers should be 
quite 8s. to 10s. above No. 3 Cleveland. Foreign ore 
maintains its value well, though there is little or nothing 
doing in it just now.. Nominally, Rubio, of 50 per cent. 
quality, is 16s. 3d. ex-ship Tees. Coke is strong, but busi- 
ness is quiet, traders preferring to await the result of the 
trouble in Scotland. Average blast-furnace qualities are 

15s. 6d. delivered here. 


Manufactured Tron and Steel.—The various branches of 
the manufactured iron and steel industries present few 
new features of moment, but improvement is looked for 
in the near future. The recently-placed shipbuilding 
orders should in due time have a beneficial influence on 
the finished iron and steel trades. Producers still com- 
plain of difficulty experienced in obtaining specifications 
for what bas been sold. The Newport Rolling-Mills, after 
having been idle for the past few weeks, have been re- 
started. There has been no further change in quotations 
since last week’s reduction of 40s. in corrugated sheets. 
Common iron bars are 6/. 15s.; best bars, 7/. 2s. 6d.; best 
best bars, 7/. 10s.; packing-iron, 5/. 5s.; iron <4 4% 
6l.; iron ship-angles, 62. 15s.; iron ship-rivets, 7/. 3s. 9d. ; 
iron girder-plates, 6/. 5s.; iron boiler-plates, 7/.; steel bars, 
6l. 2s. 6d.; steel ship-plates, 5/. 15s.; steel ship-angles, 
5l. 7s. 6d.; steel boiler-plates, 67. 15s. ; steel strip, 6/. 7s. 6d. ; 
steel hoops, 6/. 10s.; and steel joists, 5/. 7s. Ga. to 5. 15s. 
—all less the customary 24 per cent. discount. Cast-iron 
railway chairs are 3/. 10s.; cast-iron columns, 6/. 10s. ; 
light iron rails, 62. 7s. 6d.; heavy steel rails, 5/. 5s. ; and 
steel railway sleepers, 6/. 10s.—all net cash at works. Iron 
or steel galvanised corrugated sheets, 24 gauge, in bundles, 
are 10/. 10s. f.o.b.—less the usual 4 per cent. 








Tue Bartic-Biack Sea Cana Provect.—The Rus- 
sian Ministry of Finance has refused to sanction an appli- 
tion from a syndicate (at the head of which was Prince 
Wassitschikow, and which had for its object the con- 
struction of the above canal), to obtain permission for the 
issue of debentures for the amount of 500,000,000 roubles, 
whilst the share capital should be only 5,000,000 roubles. 





Tue Irautan Navy.—The Italian Admiralty has 
ordered a Dreadnought and twelve torpedo-boats from 
the Odero (Terni) yard, and another Dreadnought from 
the Ansaldo (Armstrong) yard. Orders for other vessels 
of secondary importance — torpedo-boats, torpedo-boat 
destroyers, and submersibles—are to be divided between 
the Orlando (Terni) Works, the Pattison (Naples) Works, 
and the San Giorgio Works. 





3RITISH FOUNDRYMEN’S AssociATION. — The sixth 
annual convention of this Association is to be held at 
University Buildings (late Masons’ College), Edmund- 
street, Birmingham,'on August 3 to 5 next. The follow- 
ing papers are on the pene eee 
Years of Cast Iron,” by Professor T. Turner; ‘‘ The 
Production of Patterns for Light Castings,” by Mr. W. 
H. Sherburn, Warrington ; “‘ Influence of Chemical Com- 
pam on the Properties of Cast Iron,”. by Mr. A. H. 
liorns, Birmingham ; ‘‘The Application of Rule of 
Thumb and Science in the Foundry,” by Mr. S. G. 
Smith, Chesterfield ; ‘‘Introduction to the Effect of 
Structure upon the Physical Properties of Cast Iron,” 
by Messrs. F. J. Cook (President) and G. Hailstone, 
Birmingham. 





A New German INSTITUTION OF ENGINEERING : ERRA- 
rum.—On 85, in our issue of July 16, it was stated 
that Dr. Alexander Lanz, of Berlin, was elected president 
of the Institute of Deutcher Diplom-Ingenieure. This 
statement is not correct, as the name of the president is 
not ‘‘ Lanz,” but ‘‘ Lang,” Dr. Alexander Lang, of Berlin 
and Frankfort-on-Main, being the well-known historian 
on English engineering education, who has written several 
papers on this subject in the journal Werkstattstcchntk 
and in the Zeitschrift des Vercins Deutscher Ingentcurc ; 
in the latter paper British technical universities—espe- 
cially Birmingham, Liverpool, Manchester, and Leeds— 
are compared with the great applied-science universities 
of the United States. Dr. F. von Handorff, elected vice- 
president, is the well-known designer of the so-called 
‘‘ Handorff ” engine, a large gas-engine type of the two- 
cycle system, Mr. von Handorff being engineer-in-chief 
of the engineering company Friedrichs- Wilhelmshiitte, of 


Miilheim (Ruhr), by which company these patents are 
worked. 





’| the Treforest Electrical Consumers’ 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—Steam coal has been scarce for immediate 
shipment. The best large has been quoted at 17s. to 
17s. 3d. per ton, while secondary qualities have ra’ 
between 14s. 6d. and 16s. 6d. per ton. House coal has 
been taken off slowly at recent quotations ; the best ordi- 
nary qualities have made 14s. 6d. to 15s. 6d. per ton. 
No. 3 Rhondda large has brought 16s. 9d. to 17s. per ton. 
Coke has shown scarcely any change ; foundry qualities 
have made 18s. to 20s. 6d. per ton, and furnace ditto 16s. 
to 17s. per ton. As regards iron ore, Rubio has brought 
15s. 6d. to 15s. 9d. per ton upon a basis of 50 per cent. of 
iron, and charges, including freight, insurance, &c., to 
Cardiff or Newport. 


Portsmouth New Lock.—Work in connection with Ports- 
mouth new lock is now advancing more rapidly ; but until 
all preliminary ‘operations have been disposed of, the 
contractors cannot omer a large body of men. The 
recent lamentable accident at Newport has also induced 
caution in the construction of coffer-dams. The construc- 
tion of the lock is expected to extend over three years. 


German Engineers in Wales.—A party of German engi- 
neers has been making a tour in South Wales. In the 
course of their journey they inspected the surface plant 
of the Bargoed Colliery, and some of them also went 
down the shaft. The attention of the visitors was attracted 
to the fact that upon a recent occasion an output of 4020 
tons of coal was effected at the colliery in ten hours from 
a seam 625 yards in depth with one shaft and one winding- 
— The visitors also went over the Newport (Alex- 
andra) docks. The hydraulic power station, with its four 
sets of engines capable of developing 2600 horse-power, 
excited much interest. At the extension works the 
visitors were received by Mr. J. D. C. Couper, resident 
engineer, Mr. Davidson, consulting engineer, and other 
gentlemen. The party was conducted to the lock, with 
the extent of which they were much impressed. A concrete 
mixer, patented by the contractors, came in for notice. 
At Pontypridd the German strangers were entertained 
by the Great Western Colliery Company, and they in- 
spected the Maritime pit, resunk and provided with a 





first-class electrical equipment two years ago. The pit, 
when in complete operation, will deal with 300,000 tons 
of coal per annum. The visitors closely inspected the | 
surface Em, in which they were much interested, all 
the winding being done by electrical power supplied by | 
Guay, Limi 
The winder in operation can wind 24 tons of coal 1110 ft. | 
in 374 seconds. Barry docks, and a number of other 
objects and matters of interest, also received the atten- 
tion of the visitors. 


Monmouthshire Colliery Devclopment.—Mr. J. 8. Martin, 
Government Inspector, reporting upon Monmouthshire 
colliery development in 1907-8, observes :—‘‘ The output 
of coal, although 2.997 per cent. lower than in 1907, still 
remains at a figure largely in excess of any previous year, 
and indicates the steady development of the Monmouth- 
shire coal-field. The number of persons employed is 5.22 
per cent. higher, showing a considerable influx from some- 
where into the mines of the district; and as there was 
less coal raised, and more personsemployed, the cost price 
was higher. Wages in Monmouthshire, as well as in South 
Wales, acting under one Conciliation Board, remained un- 
altered at 60 per cent. above the 1879 standard, which is 
the maximum under that agreement. This was due to 
forward contracts made at the high prices ranging during 
the boom by collieries representing such a large propor- 
tion of the output that the average selling price through- 
out the coal-field remained above that which represented 
the maximum of the scale of wages. With the end of the 
year, however, a claim for a 5 per cent. reduction was put 
forward for consideration.” 


Railway Working.—The Railway Commissioners have 
been occupied with the case of Spillers and Bakers, 
Limited, grain and coal merchants, of Bristol, Cardiff, 
and elsewhere, against the Great Western Railway Com- 
pany. The plaintiffs asked for a declaration affirming 
their right to have their goods carried in their own 
wagons, and to receive a reduction from the ordinary rates 
on that account, even when the railway company had 
wagons available for service. They were supported in 
their application by the Association of Private Owners of 
Rolling Stock. A counter application was put in by the 
respondents, raising the same point, and asking for a 
Godeeation that they were entitled to charge full rates on 
the merchandise carried on applicants’ wagons when their 
own railway wagons were not available. 


Dowlais.—Full time has not been worked in the iron 
and steel manufacturing departments, but the furnaces 
and mills have given, upon the whole, a better output. 
Heavy steel rails, steel sleepers, and fish-plates have 
been made to a substantial extent, the London, Brighton, 
and South Coast Railway and the Indian State Rail- 
ways absorbing the greater part of the production. 








Lista NaAvaLE Iratiana.—This list for March gives 
the names of the officers in the Italian Navy arranged 
alphabetically, and according to their various stations. It 
is published periodically at Rome by the Officina Poli- 
grafica Italiana. 





Tue British Motor-Boat anD THE Motor-Yacut 
Ciups.—On Tuesday and Wednesday, August 3 and 4, 
the British Motor-Boat Club and the Motor-Yacht Club 
are jointly giving a series of races off the Motor-Yacht 
Club ship Sncthotecn, in Southampton Water. - A lar 
entry is expected. Applications should be made to the 
secretary of either club, from whom programmes and 
entry forms can be obtained. 





MISCELLANEA. 


MANUFACTURING engineers in Finland have formed a 
kind of trust or union, the outcome of protracted negotia- 
tions. A bureau has beenstarted in Helsingfors, which gives 
information about the specialities of the different firms 
and makes offers to intending buyers, and on the other 
side distributes the orders received between the different 
firms. It is expected that this arrangement will enable 
the firms concerned to simplify and specialise their manu- 
facture. 

In the. course of a recent discussion in the French 
Chamber the Minister of Marine stated that the average 

rice of the armour for battleships was, in 1898, 3000 

rancs (120/. 12s.) per ton ; in 1902, 2840 francs (114/. 3s.) ; 

and in 1906, 2560 francs (102/. &s.). The price for 1898 
applied to the armour for one single battleship, that for 
1902 is the price for the armour of the four — of the 
** Justice” class, and that for 1906 is the cost of the belt 
armour per ton for the six battleships of the ‘‘ Danton” 
class. The price of the boilers for the latter ships, with- 
out counting fittings and accessory apparatus, works vut 
at from 58.70 to 60.15 francs (about 2/. 7s. to 2/. 8s.) per 
horse-power, according to their type. 

The following information is given by Reuter’s Agency 
in vee to the four German D noughts— Nassau, 


Westfalen, Rheinland, and Posen—which are to be com- 

missioned next autumn :—- 
Length 451 ft. 9 in. 
Breadth 88 ft. 11 in. 
Draught oe 26 ft. 7 in. 
Displacement 18,500 tons 
Horse-power se ‘ 20,000 L.H.-P 
Speed .. ee oe ee os a .. 2165 knots 
Coal capacity, minimum .. 950 tons 

- ie maximun. . 2700 ,, 

Boilers a 12 marine 


Armament :—Twelve 11-in. ; twelve 5.9-in. ; sixteen 3,4-in. ; 
and four machine-guns. Six submarine torpedo-tubes. 
According to Le Moniteur de la Flotte, it may not be 
possible to complete the launch of the battleship Danton 
at the Brest Dockyard before September next, when suit- 
able tidal conditions similar to those which obtained in 


| May will again be available. The failure of the launch- 


ing operation last month is attributed to a new method 
followed in [ oy the slipways; part of the grease 
was absorbed into the slipways and part was disaggre- 
gated by the action of the water. The ship’s stern came 
too early in contact with the water, and as it has a wide 
area, a high resistance against further progress was set 
up. The launching-ways, moreover, were not sufficient] 
high, and had an insufficient gradient, conditions which 
were made worse still by the high level of the tide. The 
Danton remains well supported on the lower portion of 
the launching-ways. 








University oF LiverPoot.—The University Press of 
Liverpool has just issued a pamphlet dealing with the 
Faculty of Engineering, Session 1909-10, commencing 
October 5, 1909. It gives the list of professors and lec- 
turers, and complete information on the various courses. 


Exvectric Stee. Furnaces.—A 3-ton electric steel 
furnace is now working at the Friedenshiitte, near Morgen- 
roth, in Upper Silesia. The works belong to the Eisen- 
bahnbedarfs A.-G., which means company for the con- 
struction of railway materials, and the Lenten is the 
Nathusius furnace of the Westdeutsche Thomas phosphat- 
werke, of Berlin. It isacombined arc and resistance fur- 
nace, and the metal and its slag can be heated both from 
the top and from the bottom. The installation has been 
made after successful experiments with a 1-ton furnace. 





Tuc ror SENEGAMBIA.—The Etienne Watel, a twin- 
screw shallow-draught. steel tug for Senegambia, length 
60 ft., width 10 ft., draught 3 ft., fitted with two sets of 
Hayes twin-screw compound engines, having cylinders 
6 in. and 12 in. in diameter by 8 in. stroke, with balanced 
cranks, has been supplied by Mr. Edward Hayes, of 
Stony Stratford. Steam is supplied by a marine return- 
tube boiler at 1201b. per square inch. The vessel has 
holds forward and aft, awning, and towing gear. The 
propellers are specially protected for navigation in shallow 
water. The speed on the trial trip was just over 124 miles 
per hour. 


Wire-Drawine Piant.—Mr. Ed. Brand, 472, Moss 
Lane East, Manchester, will hold, during the next few 
weeks, at the works of Messrs. Sir James Farmer and 
Sons, Limited, in Adelphi-street, Salford, Manchester, 
an exhibition of modern wire-drawing plant, for turning 
out all classes of wire cheaper and quicker than by the 
old methods. The plant will include :—Five continuous 
wire-drawing machines of the ‘‘ Geck” type in operation, 
described in ENGINEERING three years ago; an automatic 
punch-grinding machine; a Farmer’s improved power 
wire-pointing machine ; three improved hand wire-point 
ing Soeees and an automatic diamond-die-polishing 
machine. 





Tue ASTRONOMICAL AND AsTRO-PHysicaL Society oF 
America.—The next meeting of this society will be held 
at the Yerkes Observatory, Williams Bay, Wisconsin, on 
August 18 to 21, this being the week preceding the meeting 
of the British Association for the Advancement of Science, 
at Winnipeg. We learn from the secretary, Professor 
W. J. Hussey, of Ann Arbor, Michigan, that the American 
Astronomical Society extend a cordial invitation to take 
part in their proceedings to all English astronomers who 
may be visiting America at the time when the meetin 
will be held. ft is hoped that many English members o' 
the British Ass6ciation who are interested in astronomical 
work may be able to avail themselves of this invitation. 
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service, and although four out of five boats on this 
line are paddle steamers, the Christian IX. was de- 
signed as a screw steamer on account of this type 
being of greater service in the ice. This vessel has 
two propellers aft. In this respect she is unlike the 
steamers Helsingborg and Marie, which have a pro- 
peller at both the bows and stern. The latter ferries 
are meant to be used only during severe ice winters, 
and are not sufficiently economical to run in the ordi- 
nary service, whereas the Christian IX. has been built 
for regular traffic. 

In working out the design, as far as the principal 
dimensions were concerned, the limits were given by 
the size of the ferry harbours, &c., the depth could 
not exceed 4 metres (13 ft. 1.4 in.) and the breadth 
14.8 metres (48 ft. 64 in.) at the main deck, and 
13.2 metres (42 ft. 34 in.) on the water line. The 
length was fixed at 88.4 metres (289 ft. 11.4 in.) for 
the purpose of making the ferry stock as uniform as 
possible, as the older paddle ferries will be lengthened 
to this amount. Tenders were invited from three 
Danish and nine forei ards, with the result that 
Messrs. Burmeister er" Wain were the cheapest with 
956,000 kr. (53,000/.), the highest tender being 
1,361,250 kr. (75,000/.). The Burmeister and Wain 
shipyard secured the order. The keel was laid on 
March 18, 1907 ; the ferry was launched on August 29, 
and delivered October 27; she is built to Bureau 
Veritas class under special survey. 

On page 117, in Fig. 4, we give a longitudinal eleva- 
tion, pa in Figs. 5 and 6 main-deck and lower-deck 
plans of this vessel. Fig. 7, annexed, gives two half- 
cross-sections of her, while several details of construc- 
tion are given in Figs. 8 toll, &. On the main deck 
there are two sets of rails with an aggregate length 
of track of 143 metres (469 ft.), providing room for 
seven bogie carriages or eighteen goods wagons ; the 
radius of the rail curve is 100 metres (328 ft.). In 
the older ferries the rails were riveted to the deck, 
which often caused leakage, and in order to avoid 
this the rails of the Christian IX. have been placed 
in WJ-irons and held in position by wooden wedges, 
which press against the foot of the rails, and 
angles, riveted to the sides of the LJ-irons. There 
being no hatches in the middle of the deck, it has been 
possible to place the tracks close to each other, room 
having been obtained in this way for a fairly wide 
yassage between the railway carriages and the deck- 
nouses on either side. The whole of the main deck is 
available for the third-class passengers. Stairways 
lead down to the saloons and up to the upper side decks, 
which are fitted with seats, and to which the third- 
class panes have access; from the side decks 
steps lead to the promenade-deck, which is reserved 
for first and second-class passengers. On this deck 
are a large smoking-room and a smaller saloon for non- 
smokers, as well as the captain’s rooms, rooms for 
instruments, &c. The dining-saloon and the first and 
second-class (which are classed together on the Danish 
State Railway steamers and ferries) ladies’ and gentle- 
men’s saloons are below the main deck towards the 
stern. There is also in this part of the vessel good 
accommodation for the crew, with one mess for sailors 
and one for stokers. The saloons below deck are 
heated by means of warm air, the other compart- 
ments with steam. Ventilation has also been carefully 
considered. 

The ferry is divided into eight water-tight compart- 
ments, and the lines of the vessel are designed with a 
special view to making it easy to maneuvre. There 
are rudders both fore and aft, the latter being a 
balanced rudder, whilst the former consists of a steel 
frame with riveted plates, shaped to suit the form of 
the vessel. Each rudder has its own steering-gear ; 
they are worked by means of hydraulic telemotors, 
the one for the stern rudder being placed in the pilot- 
house, that for the fore rudder above the non-smokers’ 
saloon, where a bridge has been specially arranged for 
use when moving astern. In order to balance the 
ferry when the one set of rails, during shipping or 
landing of the carriages, may be fully occupied, there 
is a trimming-tank on each side outside the boilers, 
each tank holding about 60 tons; and by means of a 
centrifugal pump these can be filled in the course of 
five minutes. 

The ferry has four cylindrical boilers, placed in two 
stoke-holes, each with its own ash-ejector. Check- 
valves are placed at the beck of the boilers, and 
there are two water-gauges on each boiler. The boilers 
work under natural draught, and are designed for a 
working pressure of 12 kilogrammes per square centi- 
metre (170.6 lb. per square inch); they have three 
furnaces each, are 3.12 metres (10 ft. 2.8 in.) long, and 
4.34 metres (14 ft. 2.8 in.) in diameter ; the aggregate 
heating surface is 744 square metres (8005 square feet). 
The bunkers, which are located athwart ship, hold 
120 tons of coal ; water chemically treated is used for 
the boilers. 

There are two triple-expansion three-cylinder en- 
gines ; the low-pressure cylinders are placed between 
the high and intermediate-pressure cylinders, and each 
cylinder is independent of the others. The cylinders, 
which have liners and are steam-jacketed, are of the 





following diameters :—High-pressure, 432 millimetres 
(17 in.) ; low-pressure, 1143 millimetres (45 in.) 3 an 
intermediate-pressure, 711 millimetres (28 in.). The 
stroke is 610 millimetres (24 in.). Each engine has 
its own surface- condenser and its own circulation- 
pump, which is independent of the engine. The 
circulation-pumps, besides being able to supply, inde- 
pendently of each other, water to both the con- 
densers, can be used as ship’s pumps and for filling 
and emptying the trimming-tanks. ‘Ike special pump 
for these tanks has its own sea-valve, and is located in 
the engine-room, It is a centrifugal pump, driven by 
an auxiliary engine, and in addition to being used for 
the tanks, it can be used asa circulation-pump. The 


|railway carriages coming on board, 3290 millimetres 


d | (10 ft. 94 in.). On bringing the carriages on board, 


the maximum lowering at the shore end of the ferry 
was 660 millimetres (26 in.), and by running the 
one set of rails full with carriages, without pumping 
water into the side tank, the heeling was 5} per cent. 
| At 156 revolutions per minute, the engines developed 
| 2952.5 horse-power, with a speed of 15.12 knots. On 
|a three hours’ speed and coal-consumption trial trip, 
|at 136.6 revolutions of the engines per minute, the 
/average power developed was 1479 lorse-power, and 
the eel an 13.67 knots (13 knots being the speed 
desired), and the coal consumption was 0.804 kilo- 


|gramme (1.77 lb.) per horse-power per hour. Only 














e a meAngis 


| \ gt clea: Round Irons 


\ 


H \ 50° apart 
eB 


! 4 
‘ Sid 


Basaii #--+-\ | 
i a ol. \ 
Waren SY 




















--7! 
po Br GcF% au 
’ 1 f= Bk Ti, | 
PPE osx 55x hae > a" 
I y) Lf LP. © 0 
f x34 '% Cha 
Me oulerR | 


PUY.1. \ Beams 65.5: BulbAng. Wood Deck #6428 






Poss 9s Bulb \ : 
Pit: | : Ze 
ay i ON 


~~ 32x efor} 
Wood Die Seth | Si 50 Me at ends )))Y 


Gy bx te M24 « 240% 
3 Flange Ss 
| 6x 3% 4% 


Sh 2% 6x24 Teak, 
& 29x er 
43% 4% T Bar ¥ ake 
5% 27 Wo P 
X"3 Flange i" 
fC —_—__——eees 








x decn (32 
7 Lug = = - ee a 3 pte 
- / Beams Ou Boiler Room \4 atl 
aa % Fu Dex ‘So Charmel * 4 Es. : 


, OTY. 


H. Frames Knee 22% x %e (Lei x% Chant 
Sheerstrake 69x %2 
a T Bar 6x4 Soff for 'el. to % 


% Dix 34x Ya to Fs, 


Sz for ‘eh.to ‘Me 















0 


feces fra. 


7 stor sl. tose 
¢ ee a,” 


3 SxS x%- 4 «IS 4 
Kea os aos oF nal 


ofc Sex 57 00r's : rato} 
Dr 5 2m ea * age 





ON Nir tra . 
- lech ecw PRL IN) \ Carb Strake "sa for €L to %i 
Fig 8. 4 so sKercn oF cenrre cinven, Fig.9 
‘oh urder %2 


Res 





Cont. Cen. Girder %->«--Intc. Cen. Gi 













Pig 10. 









See 7 


bereeeswee. veel 


wt wit ee q 


Beams inE wm Ix SxS 












y Ravels — — AR 


SECTION IN ENGINE ROOM. . 
8x3x Se Bulb Angle Fig M1. 


SxI2= Taz to % SK 39x '%2 Single 


Ze 






4 a 





Cross-Section AND Detarts or THE DanisH State Rartway Ferry Steamer ‘‘Curistian IX. 


valve and pipe system is so arranged that the circula- 
tion can take place through the side tanks, which at 
times, when the sea-valves of the circulation-pumps 
may be stopped by mud or ice, may be an advan- 
tage. In the engine-room there are two Hall feed- 
pumps, the valve system of which is so arranged that 
they can work independently of each other. These 

umps, besides being used as suction-pumps from the 
ea and bottom tanks, can supply water to the 
boilers, the ash-ejectors, and the stand-pipes. There 
are, further, two vertical duplex pumps, to be used 
as sanitary and ship’s pumps. Electric current is 
supplied by two steam dynamos, of an output of 175 
amperes at 110 volts; they supply current to some 
300 lamps and a couple of ventilators. 

All the shafts are of forged Siemens-Martin steel, 
and are bored; the crank-shafts are built up. The 

ropellers have a diameter and pitch of respectively 
Ba05 and 3150 millimetres (9 ft. 6 in. and 10 ft. 4in.) ; 
they have each four fixed blades. 

The displacement of the ferry, empty and loaded, 
is respectively 1750 and 2180 tons, the respective 
centres of gravity being 4.37 and 4.81 metres (14 ft. 4in. 
and 15 ft. 9} in.) above the upper edge cf the keel, the 
corresponding metacentric height being 1.86 and 1.31 
metres (6 ft. 1 in. and 4 ft. 34 in.). On the trial trip, 
when the ferry carried 100 tons of coal in the bunkers 
and 33 tons of water in the feeding-tanks, coal in bags, 
and ballast iron, besides seventeen railway carriages 
weighing 298.6 tons gross, the mean draught of water 


was 3630 millimetres (11 ft. 9.6 in.), and prior to the! 





| three boilers were used, both on the speed and the 


coal-consumption trial trips, and there was an ample 
supply of steam. When the engines are working full 
power ahead (135 revolutions per minute), and are 
reversed to full astern, the direction of movement 
of the engines can be changed in 13 seconds, and the 
way can be taken off the ferry in 1 minute 34 seconds, 
the distance covered being about 315 metres (344 yards). 
With full speed ahead and stern rudder hard over to 
either side, the steamer turned the half circle in 
1 minute 45 seconds, and the full circle in 3 minutes 
28 seconds, the turning circle being about 250 metres 
(273 yards) in diameter. 





Water AND Harsour Works 1x Rovumanta.—The 
Moniteur Commercial Roumain, Bucharest, of the Ist 
inst., publishes a notice, issued by the municipality of 
Toulcea, inviting tenders for a concession for the supply 
of drinking water from the River Danube to the town. 
The upset price is placed at 900,000 francs (36,000/.), and 
a deposit of 1 per cent. thereof must accompany any 
tender, which should be enclosed in a sealed envelope 
and addressed to M. le Maire, de la Ville de Toulcea, 
Toulcea. Tenders will be opened at 4 p.m. on August 
17 to 30. Plans and specifications relative to this scheme 
may be consulted at the above-mentioned Mairie. The 
Curier Financiar of the 4th inst. announces that a decree 
has been signed. under the terms of which the Roumanian 
Ministry of Public Works are authorised to open a credit 
of 3,000,000 francs (120,000/.) for the purpose of continuing 
the works at the harbour of Constantza (see Board of 
Trade Journal of November 5, 1908, page 253). 
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TURBINES FOR SLOW-SPEED VESSELS. 
To THe Eprror oF ENGINEERING. 


Sir,—In your remarks on high-speed turbines and slow- 
speed vessels which appeared in your issue of April 30, 
with reference to me paper read before the North-East 
Coast Institution of Engineers and Shipbuilders, there is 
just one point on which I should like to have a further 
elucidation, and that is, the cause and effect of the cavita- 
tion. Ashipofany given dimensions steaming at any given 
rate of speed meets with a certain fixed magnitude of 
resistance, and this resistance is equal and opposite to the 
thrust of the propeller, determined by the quantity of 
water acted upon per unit of time, and the amount of 
acceleration imparted upon it. Thus, for any given re- 
sistance, the quantity of water acted upon by the propeller 
and the amount of its slip are inversely proportional to 
each other. When the supply of water to the propeller 
is restricted, the slip must necessarily inc , in- 
volving a 9 y= loss of kinetic energy at the 
propeller race. e best propeller is therefore one that 
drives the test quantity of water astern with the 
lowest possible final velocity, and this at the highest 
speeds of revolution in the case of turbine vessels. 

The limiting thrust which a propeller will give is deter- 
mined by the weight of water that passes through it per 
unit of time. The higher the speed of feed the ter, 
of course, will be the quantity of water supplied to the 
propeller. peed oe in velocity head thus obtained may 
therefore be e amply sufficient to compensate for the 
reduction of the hydrostatic head. A a of 
any given dimensions can transmit at equal efficiency a 
much larger amount of horse-power when applied to 
a high-speed vessel than when it is used in driving a 
slower-speed ship, because a considerably — quan- 
tity of water passes through it per unit of time in the 
former case .than in the latter. For the same reason any 
system of screw propuision in which the feed of water to 
the screw-propeller can be augmented above that due to 
the speed of the vessel must have an immense mechanical 
advantage. 

The increased velocity of water at the neck of the pro- 
eller casing in the present proposition is obtained partly 
> the reduction of the hydrostatic head; but by far a 
greater proportion of it may be an equivalent of the work 
done by the inlet shoulder of the propeller casing moving 
forwards against the hydrostatic head. The energy 
required in doing this quantity of work is derived from 
the indirect thrust exerted on the discharge end of the 
propeller casing, where also we have the hydrostatic head 
gradua.ly reinstated to its normal condition by the corre- 
sponding reduction of the discharge velocity. That there 
is acertain reduction of the hydrostatic head within the 
propeller casing cannot be denied, but it may be main- 
tained that we shall have a simultaneous increase of 
velocity head which would enable an increased quantity 
of water to reach the propeller per unit of time, cavita- 
tion or no cavitation. Even if there were no hydrostatic 
head, a certain volume of water is bound to pass through 
the screw, and that will be much larger than if the same 
screw had operated in free water without any casing 
round it. 

The cavitation, as we understand it, appears to be a 
result of concurrence of three distinct events—viz., an 
excessive increase or slip, an undue fall of the hydrostatic 
head, and the failure of feed-water to follow up the 
motion of the propeller-blades. These three events are 
mutually related, and may be considered as the cause and 
effect of each other. The order in which these occur- 
rences take place would not make much difference in the 
final issue. Any circumstance that causes deficiency in 
the supply of feed-water to the screw-propeller should 
tend to detract from its efficiency. From this point of 
view, therefore, an excessive slip is as bad as a reduction 
of hydrostatic head, but the common evil may tosome ex- 
tent be remedied by having an extra head of velocity initi- 
ally given to the water. hatever may be the reduction 
of the hydrostatic head at the throat of the propeller 
casing, one thing is certain: that a much larger quantity of 
water passes through the propeller when it is cased t 
when it is not, for the saletive velocity of water at the 
throat is considerably higher than the fereesd speed of 
the vessel. 

Consequently, for equal speeds of the ship and for 
equal powers of the engines, the cased propeller works at 
higher speeds of revolution than the screw of the ordinar 
type, and entails less amount of loss due to slip. With 
cased propeller, over one-third of the total thrust is trans- 
mitted to the vessel indirectly through the casing, the 
screw itself having to deal only with the remaining two- 
thirds. Therefore, for equal speed of the ship and for 
the same dimensions of the propeller, the thrust per square 
foot on the blade area is considianbiy less when the screw 
1s operating in the casing than when it is made to work 
in free water. This circumstance would, no doubt, help 
to retard the occurrence of the cavitation trouble. When 
the screw propeller is operating within a casing in the 
manner as described, any diminution of the hydrostatic 
head in its vicinity is immediately followed by an increase 
of useful indirect thrust upon the casing, and the loss of 
power due to the cavitation would not be so serious as in 
the common type of propellers. This has been amply 
proved in my experiments, in which the total thrust 
obtained with the cased propeller has always been greater 
than that obtained with the uncased propeller for equal 
expenditure of power. This system has also a t ad- 
vantage of high rotative speeds, as already explained. 

You are not correctly representi my paper when you 
say that, for equal powers, the propeller has to run 
at slower speeds than when there is no casing round it. 
The o posite has always been the case in my experiments, 
as will readily be seen from the tables annexed to my 
paper. That you are mistaken in this respect is also 





apparent from your own statement, in which you admit 
that, for equal speeds of revolution, the inane ropeller 
absorbs more. power than the other. Surely these two 
statements on your part cannot hold true at the same 
time. \ 

If any previous attempt at carrying this idea into 
practice had ended in a failure, that was no doubt due to 
the lack of good proportions between the propeller and its 
casing. For the same reason, we have a large number of 
failures recorded for the common type of the screw pro- 
pellers. 

Apologising for taking up so much of your valuable 
space, 

I am, Sir, ap faithfully, 
AsuzO WADAGAKI. 

Azabu, Tokio, Japan, June 15, 1909. 

[It is generally considered that the cavitation limit of 
a propeller is — proportional to the hydrostatic 
head over the latter. If such a propeller rotates in the 
throat of a convergent-divergent casing, this hydrostatic 
head is reduced, and with it the cavitation limit. If the 
rotation of the wake can be neglected, as it commonly is, 
in propeller calculations, it would seem certain that cavi- 
tation should occur at practically the same total thrust 


with a cased and with a free propeller. It is, however, 
conceivable that the rotation of the wake may somewhat 
augment the thrust on the divergent t of the casing 


used in Mr. Wi i’s ex ents, but it is very ques- 
tionable whether the gain thus made would not be more 
than offset by the increase in the hull resistances insepar- 
able from the use of such a casing. Further, the top of 
such a casing must necessarily be nearer the surface t 

is the tip of a free propeller-blade. In actual service this 
would lead, we think, to the entrance of air into the 
casing as the ship pitched, which would be followed by an 
immediate and loss of propeller efficiency. For all 
se reasons we believe ne is pg em apes use of 
a divergent-convergent sheath round a hig my - 
peller is unlikely to prove of practical utility.—Ep. i 








A SUGGESTION FOR IMPROVING THE 
MACHINE-TOOL TRADE WITH THE 
COLONIES. 

To THe EpsTor oF ENGINEERING. * 
Sir,—We have read the article in your paper of last 
week’s issue on page 46, which we should think appeals 
to a considerable number of machine-tool makers, as it 
does tous. We certainly think it would be a great con 
venience to the colonies and foreign buyers to have under 
one roof the entire product of the British-made machine- 
tools of this country, instead of the ‘‘ Will o’ the Wisp” 
method which exists at present. 
Yours faithfully, 
HoLBrRook AND Sons. 
44, Martin-street, Stratford, E., July 16, 1909. 








THE EFFECT OF WATER ON VIBRATION 
OF STEAMERS. 
To THe Eprror oF ENGINEERING. 

Sir,—The effect of the surrounding water upon the 
period of vibration of a steamer has, as far as I am aware, 
received but little attention. My view until recently was 
the commonly accepted one, thatthe effect would be small. 
In fact, adamping force has, in general, but a small effect 
upon the period of vibration of a system, and for forced 
vibrations the maximum amplitude is attained when the 
period of the acting force (supposed harmonic) synchro- 
nises with the natural free (undamped) period of the 


system. 
A few years ago, however, Dr. Terada, of the Science 
College, Tokio Imperial University, showed experimen- 


tally that a body floating on water undergoes a consider- 
able change in its natural periods of vibration compared 
to the corresponding periods in air, owing to the wave 
effect of surrounding water vibrating with the body. At 
the International Congress in Naval Architecture, held at 
Bordeaux, 1907, I mentioned this effect in reference to 
M. Wehmeyer’s paper. 

The question now arises whether the change in its 
natural periods is also observable under forced vibrations 
or only under free vibrations. To decide this point, I 
took a 9-ft. model of a torpedo-boat destroyer, made of 
brass plates and angles, and determined its natural 
periods, both in air and on water, by applying the stem of 
a tuning fork of variable pitch. The natural numbers 
of vibration of this model were as follows :— 


Number of Vibrations per Second. 


Vertical. Horizontal. 
In Air. On Water. In Air. On Water. 
60 43 90 80 (2 nodes) 
125 100 208 185(3 ,, ) 


thus determined, I 


The number of vibrations ye | ep ee peer peed 
the model, and made 


fitted a small crank at the stern o 
it revolve with a fan motor. 

The model gave a decided sign of synchronism with 
vertical vibration of two nodes when the number of revo- 
lutions of the motor was from 2600 to 2550 per minute, or 
43 per second, thus showing that the water has the same 
effect upon the change of periods under forced as under 
free vibrations. The positions of nodes were distinctly 
— on the surrounding ripples made by the vibrating 
model. 

Owing to want of suitable apparatus I was unable to 

the revolutions higher, and so test the similar effects 
‘or vibrations of higher order; but there seems every 
probability that the change would be present also for 
vertical vibrations with three or more nodes, and also for 
horizontal vibrations. ‘ ‘ 

Thus it appears, in calculating or experimenting upon 





the vibrations of a steamer, that it is important to take 
this effect into consideration, and to note that the water 
plays an important part upon the number of vibrations of 
the steamer. 
Yours truly, 
8. Yoxora, Doc. Engineering, 
Assistant Professor of Naval Architecture, Tokio 
Imperial University, Japan. 
June 28, 1909. 








BOILER EXPLOSION AT LIVERPOOL. 
To THE Eprror oF ENGINEERING. 

Srr,—In the reference to the formal investigation into 
the causes of the bursting of a tube of a water-tube boiler 
appearing on page 101 of ENciNEERING, of the 16th inst., 
it is stated that the boiler was constructed in 1896 by the 
Stirling Boiler Company, Limited. 

This is not in accordance with fact, for the Stirling 
Boiler Company, Limited, was not incorporated till De- 
cember, 1 

The boiler in question was an experimental one de- 
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signed by Mr. Allan Stirling, and such a design has never 
been constructed by the Stirling Boiler Company, Li- 


mited. 

The drawing enclosed clearly shows the difference 
between the form of tubes in the standard “‘ Stirling ” 
boiler (full lines) and those in the boiler a tube of which 
ruptured (dotted lines). 

We shall feel obliged by your giving prominence to this 
correction and to the drawing, to minimise as far as possible 
the effect of the impression conveyed by your statement 
that the boiler was constructed by this company, and the 
inference that it is representative of the “ Stirling” 
design. 

We are, yours faithfully, 
Tue Stiruine Borter Company, Limirep, 
E. G. Constantine, Managing Director. 
25, Victoria-street, Westminster, 8,W., July 19, 1909. 








PERMANENT-Way InstiTUTION SumMER Mertinc.—The 
summer meeting of the Permanent-Way Institution com- 
menced in Sheffield on Saturday last with a meeting at 
Endcliffe Hall. Some seventy or cighty members were 
present, the chair being taken by Mr. J. R. Robertson, 
chief engineer of the ) Faw ond ilbury, and Southend 
Railway. The membership roll now numbers over 1100 
names of permanent-way men in all parts of the Empire. 
At the meeting the Institution’s medals were presented, 
the gold medal to Mr. L. Hillier (North-Eastern Rail- 
way) for a paper on ‘‘ Railway Fog-Signalling,” and the 
silver medal to Mr. A. W. Taff (Great Eastern Railway) 
for a paper on ‘‘ Signal Interlocking.” The bronze medal 
was won by Mr. W. Butler (Baro-Karno Railway), who 
was unavoidably absent. The formal business was fol- 
lowed by an address by Professor McWilliam, of Shef- 
field, on ** Steel for Pre Use.” A subsequent 
vote of thanks to Professor McWilliam, en by the 
President, was seconded by Mr. Willox, of the Metro- 
politan Railway, who spoke of the experience on 
that line with rails containi silicon. After a 
three years’ trial he was of opinion that the life of the 
rails was increased 110 per cent. by this means. The low 
centres of gravity, rapid acceleration and deceleration, 
and other conditions of electric service reduced the life 
of rails from something liko twenty years or more in 
steam service to about twenty-five months. Monday and 
Tuesday were spent by the members of the Institution 
visiting steel works, &c., in the Sheffield district. The 
works visited included the Globe Works of Messrs. Ibbot- 
son Brothers and G@o., Limited, Alma-street, and the 
Imperial Steel Works of Messrs. Edgar Allan and Co., 
Limited, Tinsley, where the members were entertained 
to luncheon. Visits were also paid to the works of Messrs. 
Walker and Hall, Thos. Firth and Sons, Hadfield’s Steel 
Foundry Company, &c. 
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BRIDGE OVER THE RIVER GUALEGUAY, ENTRE RIOS; THE 250-FT. SPAN. 
MESSRS, LIVESEY, SON, AND HENDERSON, LONDON, ENGINEERS; MESSRS J. WESTWOOD AND CO., LTD., MILLWALL, CONTRACTORS 
(For Description, see Page 107.) 
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NOTICES OF MEETINGS. 


Tue INSTITUTE OF MARINE ENGineERS.—Saturday, July 24, visit 
to the Imperial International Exhibition, Shepherd's Bush, when 
Mr. Robert Balfour (Member) will read a 
Installations, with ial Reference to Arrangements Neces- 
sary when Narrow Limits of Temperature are Required,” in the 
Congress Hall (near the Cascade) at 4 p.m. (not 7 p.m., as announced 
last week). 

THE INSTITUTION OF MECHANICAL ENGINEERS.—On Tuesday, July 
27, the Summer Meeting will commence in Liverpool. The follow- 
ing papers have been offered for reading and discussion, and wil 
be read as time permits, but not pecyy J in the order here 
ate :—‘* Locomotives Designed and Built at Horwich, with Some 

jults,” by Mr. George Hughes (Member), of Horwich; ‘‘ The 
Advance of Marine Engineering in the Early Twentieth Century,” 
by Mr. Arthur J. Maginnis, of Liverpool; ‘‘ Reinforced Concrete,” 
by Mr. Arthur C. Auden, of Live: 1; “Indicating of Gas- 
ow by Professor F. W. Burstall (Member), of Birmingham ; 
‘The Electrical Operation of Textile Factories,” by Mr. Herbert 
W. Wilson, of Liv l. Tuesday morning, July 27 :—The Right 
Hon. the Lord Mayor of Liverpool and the Live 
Committee will welcome the President, the Council, and Members 
in the Lecture Hall of the Central Technical School, after which 
there will be reading and discussion of rs. Inthe afternoon 
there will be alternative Excursions da} To the Liverpool Cor- 
poration Electricity Works ; (b) on the river; (c) to the Ounard 
Company’s 8.8. “‘ Carmania ;” and (d) to Messrs. Bryant and May’s 
Diamond Match Factory. The Institution Dinner will be held in 
the evening in the Exchange Station Hotel. Wednesday A 
July 28 :—Reading and discussion of papers. In the 
there will be alternative Excursions in Birkenhead :—(a) To 
Messrs. Cammell Laird and Co.'s Shipyard and Engineering Works ; 
(6) to the Mersey Railway Power-House and Pumping Station, and 
the Woodside Lairage and Refrigerating Plant ; and (c) to Messrs. 
Lever Brothers, Port Sunlight. At 9 p.m. there will a recep- 
tion in the Town Hall, by kind invitation of the Right Hon. the 
Lord Mayor of Liverpool and the Lady Mayoress, Thursday 
morning, July 29, there will be alternative Excursions :—(a) To 
the Walker Engineering and other Laboratories of the University ; 
(b) to the Docks ; and (cto the Liverpool and Southport Electrifi 
Railway, and, in the afternoon, to the L. and Y. Locomotive Works, 
Horwich ; or (d) whole day, to Northwich. Friday, July 30, alterna- 
tive whole-day Excursions :—(a) To Chester, or (b) to Southport. 








ReapiN@ - Cases.—Reading - cases which will hold twenty-six 
numbers of ‘‘ ENerveerine,” may be had of the Publisher or of any 
newsagent, Price 6s. each. 
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ELECTRIC LIGHTING ACTS (AMEND- 
MENT) BILL, 1909. 


THE Electric Lighting Acts (Amendment) Bill, 
which passed the Grand Committee of the House 
of Commons on the 20th inst., represents a com- 
promise between the views of those who desire the 
complete municipalisation of electricity supply and 
those who think that municipalities have already 
received far too - powers in this direction. 
The Bill, it will be remembered, passed the 
House of Lords some time ago, where it received 
several important amendments. In the form 
in which it has emerged from the Grand Com- 
mittee of the House of Commons it differs very 
considerably from the Supply of Electricity Bills 
which were introduced by the Board of Trade 
in 1903 and 1904. Those measures, it will be 
remembered, were introduced as the result of 
the report of Lord Cross’s Joint Committee, which 
met in 1898. This Committee was appointed to 
inquire into the desirability of modifying the 
Electric Lighting Acts of 1882 and 1888, and provi- 
sional-order legislation generally. As long as the 
economical area of electricity supply was the parish 
or borough, provisional-order legislation sufficed, 
although it was throughout made unduly favour- 
able to municipal ownership. Local authorities 
were, in fact, from the outset enco ed to embark 
rrow money 
for acquiring such schemes regardless of the changes 
which were likely to take place in the industry. 
Private initiative was made subservient to munici- 





3 | palisation. The Joint Committee of 1898 reported, 


among other things, in favour of an increase in the 
area of supply, the granting of powers free from 
municipal purchase, the abolition of the municipal 


veto in the granting of provisional orders, and the 
right of the Board of Trade to t powers to 
provisional-order holders for compulsorily acquiring 


sites, and also for permitting undertakers to work 
together, which they had hitherto been debarred 
from doing. 

In 1900 and the three following years over five- 
and-twenty Power Acts were granted by Parlia- 
ment, embodying the first two recommendations— 
namely, the extension of area and the abolition of 


33 | purchase ; but these Acts, of course, applied to 
33 | power undertakings only, and did not 


ect. the 
general municipal veto upon provisional - order 
undertakings. In 1903 the Board of Trade intro- 
duced the first Supply of Electricity Bill, in which, 
among other things, it was proposed to abolish the 
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ed} to help the industry. 





municipal veto on provisional orders. At the 
Shoreditch Conference of Borough Councils this 
was yo and pressure was brought to bear 

n Parliament to such an extent that it took 
vantage of the press of business to let the Bill 
drop. Very much the same happened in 1904-5, 
and at was not until the present year that the 
Supply of Electricity Bill has really been within 


1 | sight of becoming law. 


In an introductory memorandum to the present 
Bill the Board of Trade states that it is very much 
the same as the original Bill, but an examination of 
it shows some marked and very important differ- 
ences. In the first place it no longer contains the 
abolition of the municipal veto, which the supporters 
of private electrical enterprise consider most impor- 
tant. While we think it is eminently undesirable 
that local authorities should have an absolute veto 
on provisional orders, inasmuch as it leads to very 
much the same undesirable practices as does the con- 
sent of the local authorities in tramway promotions, 
required under Standing Order 22, yet it would 
have been desirable that the local authority should 
have a locus at the Board of Trade inquiry. This 
would have quite sufficiently pro’ it. How- 
ever, as the greater number of important provi- 
sional orders in this country are probably already 
granted, we doubt whether the abolition of the 
municipal veto would have done a very great deal 
More important than this is 
Clause 4, authorising the Board of Trade to grant 
provisional orders for supplies in bulk ,without 
making it necessary for promoters to go through 
the costly business of promoting a private Bill. 

An important clause is Clause 6, known as the 
‘* fringe” clause, in which the Board of Trade may 
authorise an undertaker to supply premises outside 
the area. In Clause 8 the Board of Trade is autho- 
rised to permit undertakers to exercise their powers 
jointly, which should have the effect of reducing the 
number of small and inefficient ate ia ager 
stations which may be erected. Incidentally the 
co-operation of municipalities may lead to increased 
competition with private enterprise, but this is the 
inevitable result of increasing their efficiency. One 
of the most important additions to the present Bill 
is Clause 13, which provides that an auditor ap- 
pointed by the Board of Trade under the Act of 
1882 may make recommendations and requirements 
which must be complied with under penalty. 
At first sight this may appear a very slight 
modification of the existing powers of the Board 
of Trade, which at present prescribes the form 
in which electric-lighting accounts are kept. As 
a matter of fact, it goes very much further. It 
would enable the auditor to prescribe such ques- 
tions as the amount of dividend to be paid, the 
sum to be put to reserve or depreciation, and, in 
fact, seriously interfere with the whole financial 
policy of the undertaking. However desirable 
such interference may be in the case of municipal 
undertakings dealing with the ratepayers’ money, 
it would seem a somewhat new departure to allow 
a Government department to interfere in this way 
with private enterprise operating with money sub- 
scribed ~by shareholders. That this has been 
recognised is shown by the fact that the Board of 
Trade has itself inserted an amendment in the Bill 
which very materially modifies the clause as it 
stood in the deposited Bill. This amendment, 
which has been accepted by the Committee, will, if 
passed by the House of Commons, go a long way to 
satisfy those responsible for the management of 
private electrical undertakings, who were seriously 
alarmed about the possible interference with their 
business. 

The amendments put into the Bill by the House 
of Lords are not very numerous, the most important 
of. them being that inserted in Clause 16 on the 
suggestion of Lord Avebury. The Bill as deposited 

roposed to give local authorities an entirely free 

— in undertaking wiring, the fitting up of pre- 
mises, the hire and supply of fittings, &c. Lord 
Avebury’s amendment was to the effect that this 
work should not be done directly by the munici- 

lity, but only through a contractor, although the 
lost authority was to be free to do the work if 
there was no contractor at work in the district 
within three months from the time that it raised its 
loan. Mild as this amendment appeared to be, the 
Grand Committee has rejected it, and on this point 
the Bill will therefore have to return to the Lords. 
Unless some such amendment is inserted, however, 
the Bill would appear to open a very wide door to 
the establishment of electrical works departments 
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by muuicipalities, a course which is not at the 
present time much in favour. 

Sub-Section 2 of this clause deals with the exemp- 
tion from distress of fittings lent on hire, and it has 
now been amended to the effect that all fittings, 
even though they be fixtures let on hire or hire- 
purchase, are to remain the property of the hirer. 

The clause which is really of perhaps the greatest 
importance of all to electrical undertakings is 
Clause 19, which deals with the exemption of 
agreements, for the supply of electricity, from 
stamp duty. 

The trouble arises in this way. Owing to the 
exceptionally large proportion which standing 
charges form of the costs of electricity production, 
it is becoming more and more the custom to divide 
the charge for electricity into two parts--a lump 
sum payment, based upon the kilowatts demanded 
or installed, and a flat rate per unit. The Inland 
Revenue authorities hold that this lump-sum pay- 
ment forms a bond or covenant, and not an ordinary 
sale, and as such is liable toad valorem stamp duty. 

In the recent action of the County of Durham 
Electrical Power-Distribution Company, Limited, 
versus the Commissioners of Inland Revenue, 
wherein the company appealed against the assess- 
ment to ad valorem stamp duty of an agreement for 
the sale of electricity, which provided for periodical 
payments, Mr. Justice Channell held that the 
agreement did not come under the provisions of 
the Section of the Stamp Act exempting ‘‘ goods, 
wares, and merchandise” from ad valorem stamp 
duty, but that it was security for payment, and, as 
such, was taxable as a ‘‘ bond or covenant.” The 
case was subsequently taken to the Court of Appeal, 
where the decision of Mr. Justice Channell was 
upheld. 

It must be noted that Mr. Justice Channell ex- 
pressed his reluctance in having to decide against 
the company, as his view was that the Legislature 
in providing an exemption for ‘* goods, wares, and 
merchandise, ” inteteted thereby to exempt from 
stamp duty all ordinary buying and selling trans- 
actions such as these, and he said that it appeared 
desirable than an amending Act should be passed. 
In the Court of Appeal the judgment was given on 
purely legal grounds, partly because counsel for the 
company had omitted to describe the special features 
of electricity upply which necessitate the use of 
this form of agreement. 

The contention of the electricity undertakers is 
that agreements relating to electricity, in whatever 
form they may be, should be included in Exemp- 
tion 3, ‘‘agreement, letter, or memorandum made 
for or relating, as regards its principal object, to 
the sale of any goods, wares, or merchandise,” or, 
in other words, they contend that the leading and 
primary object is clearly the sale of goods, and not 
the security for payment. It was admitted by the 
Solicitor-General that ‘‘it was not the practice of 
the Inland Revenue authorities to try to exact an 
ad valorem duty in the case of ordinary commercial 
contracts for ordinary purchase and sale, merely 
because the money was payable by instalments.” 
To the ordinary mind the kind of agreement in 
question is emphatically an ordinary commercial 
contract for ordinary purchase and sale. 

The objection of the Treasury to the extension of 
the present Clause No. 19 in the Electric Light 
Acts (Amendment) Bill, in the manner referred to 
above, is that such an alteration of the general law, 
however desirable, may not be made in favour of 
one particular commodity, as such an exception is 
unfair to other industries, That the supply of elec- 
tricity, however, is already recognised as a special 
business is shown by the amount of special legisla- 
tion and the number of special regulations to which 
it is subject. 

The reason why in selling electricity for power it 
is necessary to make agreements of this kind is 
because more than half the cost of supplying elec- 
tricity is made up of standing charges, such as 
interest on the cost of plant and mains to enable a 
supply to be given, and it is only reasonable that 
the consumer should pay this part of the cost, how- 
ever little electricity he may actually take. To all 
intents and purposes he is in so doing simply 
making part payment for goods for which delivery 
is deferred at his request ; but the Inland Revenue 
Commissioners contend that this periodical pay- 
ment cannot be considered as part of the sendlae 
price of electrical energy, as until current is actually 
taken by the consumer there is no sale. 

As this interpretation of the law as it stands has 
been upheld, it would appear that an amendment 
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is nec unless the Revenue Commissioners 
would be prepared to give an undertaking them- 
selves to waive the tax, as they have admitted they 
do in the case of coal contracts. The Commis- 
sioners have admitted in evidence that coal con- 
tracts involving periodical payments, although they 
do not fall under any of the exemptions, are not 
in pzacti:e taxed, simply because it was recognised 
that to do so would be to place a restriction upon 
a very important trade in a way that would be 
entirely contrary to the spirit of the Stamp Act 
itself. 

It is contended that if the Commissioners take 
upon themselves to make a differentiation in favour 
of coal contracts where practically no standing 
charges are involved, they cannot consistently 
oppose the Board of Trade in their intention to 
obtain similar relief in the case of electricity. 

It may be pointed out that whereas in the past 
it is chiefly power companies who have been 
affected, the facilities provided by the Bulk Supply 
Clause in the present Bill will result in munici- 
— and other local authorities extending their 

usiness, hitherto largely confined to electric light- 
ing, to the supply of power on a large scale, and 
they, too, will find it necessary to make agreements 
with their consumers inthisform. Even, however, 
if it be admitted that the revenue from the taxing 
of such agreements will increase on that account, 
it is felt that the gain is trifling compared with the 
loss suffered by trade due to continuing the exaction 
of this tax. 

It remains, of course, to be seen to what extent 
the Bill will become law in its present form. The 
general object of it is to increase the power of the 
Board of Trade, but in principle it is doubtful 
whether this steady increase in the power of 
permanent officials in Government departments 
in matters of industry is altogether desirable, 
although it appears to be the tendency of the times 
and more or _ inevitable. Moreover, it must be 
acknowledged that the powers which the Board of 
Trade already possesses in electrical matters have 
on the whole been used, as far as political exigencies 
admit it, for the benefit of the industry as a whole. 








BRITAIN’S PLACE IN THE WORLD'S 
SHIPPING. 

To Lloyd’s Register the British engineer and 
shipping merchant is indebted, not only for that 
wise and progressive supervision of all construc- 
tional and navigation questions, but also for a 
great stream of informing data which guides and 
stimulates. It is true that this information is in 
the form of tabular statements ; but it is always 
easy to analyse, and its significance is brought 
clearly to view by a little thought and reflection. 
From the offices of Lloyd’s, 71, Fenchurch-street, 
London, there has just been issued a new Register, 
with its m ndices. The former is, of course, an 
indispensa Tdi qnnpeelin to everyone associated 
with the shipping industry, and the appendices are 
even more serviceable. They contain complete lists 
of signal letters of ships, list of steamers arranged 
according to nationality and gross tonnage, lists of 
shipbuilders, of docks, of harbour accommodation, 
telegraphic addresses, and other such data, which 
must greatly assist those interested in our mari- 
time story. 

From , return Parliamentarians may find 
some eloquent facts in connection with the conside- 
ration of Vote 8 of the Navy Estimates next week, 
for it is brought out here that of the 30,540 steamers 
and sailing ships in existence as recorded in the 
Register, our Empire owns more than one-third— 
11,565. Many of the foreign-owned vessels, how- 
ever, are small coasters and lake or river steamers, 
and consequently our proportion of the total ton- 
nage is considerably greater. Thus the world’s 
shipping makes up 41,449,767 tons, and of this 
total over 45 per cent. is owned by the British 
Empire, our quota being 18,826,442 tons. This 
fact shows that, when determining the relative 
strength of defensive forces, we must consider the 
shipping as well as the territory which has to be 
defended, and the 2 to 1 keel standard does not 
seem so far amiss when it is remembered that we 
own 4} times the tonnage of Germany, whic is 
only credited with 4,266,713 tons; and fully 34 
times the tonnage of the United States of America 
—including the Lake tonnage—the tonnage under 
the Stars and Stripes being 4,953,812 tons. The 
next foreign fleet is Norway, which has only a 
little more than one tenth of our total. France 





is fifth, also with a little more than a tenth, while 
Italy takes sixth position with 1,319,000 tons. 
Japan has moved into the seventh ition with 
1,152,000 tons, Russia, Holland, Sweden, Austria- 
Hungary, Denmark, and Spain following in the 
order named; but they have only about one- 
twentieth of our tonnage. Our position, so far as 
cargo-carriers are concerned, is relatively better, as 
our proportion of steam tonnage to the total is very 
high. hus our steamers make up 17,702,000 tons, 
whereas Germany’s total is 3,889,000 tons—about 
one-fifth. The United States only takes the third 
place in this respect, their total being 3,662,332 
tons, In the appended table we give the number 
and tonnage of merchant ships of the principal 
Powers. Lloyd’s reckon in their total the net 
TABLE I.—Number and Tonnage of Merchant Ships of 
Principal Powers. 


























Steamers. Sailing Ships. Toge her. 
No. | mg No. | Net Tons. No. Tons. 

Britain and | 

Colonies.. 9758 | 17,702,714) 1807 | 1,123,72S 11,565 18,826,442 
Germany ,.., 1808 | 3,889,046) 363 | 377,667 2,171; 4,266,713 
United 

States .. 1725 | 3,662,382| 1865 | 1,291,480 3,590) 4,953,812 
France .., 884 | 1,445,976| 625 | '447,617 | 1,509) 1,893,593 
Norway .| 1292 | 1,388,42*} 833 | 605,201 | 2,125) 1,993,624 
Japan 861 1,150,858 4) 1,942* 865) 1,152,800 
Italy 427 961,132} 663 | 358,785 1,100 § 
Holland 503 904,536) 98 | 37,704 601 
Sweden 960 74,288) 543 148,510 1,503 
Russia 708 760,785) 638 211,612 + 1,346 
Austria- | 

Hungary 347 744,676 9 | 5,481 356) 
Spain --| 479 686,875} 80 23,143 559] 
Denmark .. 558 677,098 312 65,066 870 





* Only vessels over 300 tons included. 
tonnage of the sailing vessels, but the gross ton- 
nage of steamers, which is reasonable, because the 
steam tonnage is more efficient in respect of cargo- 
carrying than sailing tonnage. 

It is possible to arrive at some indication of the 
increase in the number of high-speed vessels by an 
analysis of the figures given in Lloyd’s Register, 
and these are set out in Table II., appended. It will 
be seen that, taking all countries, there are now 101 
steamers capable of exceeding 20 knots, as com- 
pared with 58 in 1901, and eight in 1891. This 
development, it is true, is largely due to Channel 
steamers and river craft, and is the consequence, 
further, of the development of theturbine. Of the 
101 steamers, thirty-four are propelled by Parsons 
turbines, and one by the Curtis turbine, so that 
it will be recognised that this new system of pro- 
pulsion has had a very direct influence on the de- 
velopment in speed. It will be noted that Great 
Britain takes quite a creditable place, and that of 
the 43 vessels added since 1901 to the list of 
20-knotters, 31 are British-owned, the number now 
being 61, as compared with 32 in 1901, and eight 














in 1891. With the exception of the United States, 
TABLE I].—Speed of Steamers of Different Maritime 
Nations. 
: al | | 
£ 4 « . 
a S e . = 
ak 3 = S$ jot! § - 2 
s | 32/3 2) 8 (Bl eid 3 
g 8i\ea/|sS|\f£ felis i2ais 
- os) =) o & |oP | a | ae) a 
20 Knots and Over. 
1891 8 8 = Jame al oe a 
1901 58 32 5 7 4 6 1 
1909 | 101* 61 6 9 10 7 2 
19 to 20 Knots. 
oo aoe, 6 $|- 
1901 34 B4.8 S17 a. Scum 4 
1909 | 42t 27 1 3; 6 3 1 
18 to 19 Knots. 
1891 19 7 | 1 —_ _ - 
1901 | 47 ss | 6 | — -|- 
1909 85} “Se aoe 14 2 
17 to 18 Knots. 
1801 { 42 a2), 7),ny—-|j-|i- 
1901 90 55 | Ww 5 3] — 
1256 | $3 | 2 || 8 


1909 


* Includes three Dutch steamers. + Includes one Dutch 
and one Spanish steamer. t Includes five Roumanian and 
three Dutch steamers. $ Includes three Italian, three Austro- 
Hungarian, and one Dutch steamer. 


where a number of coasting vessels have recently 
been added—making ten 20-knotters, as compared 
with four eight years ago—the increase in the 
number of fast ships of foreign Powers is very 
slight. Of steamers of between 19 and 20 knots 
there has not beena great development. Including 
all countries the number was 17 in 1891, which was 
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exactly doubled in 1901, and from this there has 
been an increase during the t eight years of 
eight vessels, making the total now 42, of which 
the United Kingdom owns 27. 

The same remark applies with equal force be- 
tween 18 and 19 knots, the total now being 85, as 
compared with 47 at the beginning of the century. 
Of the total, 59 are British-owned, as compared 
with 38 in 1901. Taking all vessels exceeding 17 
knots in speed, and wera, Bre oh 353, Britain owns 
206, which must be reckoned as a most favourable 
result. 

As is well known, there has been a steady in- 
crease in the number of vessels of great size, and 
there are now 133 vessels exceeding 10,000 gross 
tons, and of these 72 are owned by companies prac- 
tically in the United Kingdom. Germany comes 
second in the list with 33, the United States have 9; 
Holland 6, France 5, Belgium 4, and Japan and 
Denmark 2 each. The largest vessels, according to 
Lloyd’s List, are the Mauretania and the Lusitania, 
and these alone are over 30,000 tons. Next in size is 
the George Washington, recently completed for the 
North German Lloyd, and soon to be illustrated in 
ENGINEERING. Of between 20,000 and 25,000 tons 
Britain has four, Germany two, and America and 
Holland one each, 

TasLe I1Il.—Showing Numbers of Vessels of Large Size 
Owned by Different Maritime Nations, 





25,000 | 20,000 15,000 10,000 
Over 30,000 to to to to 

ma Tons. 30,000 | 25,000 20,000 15,000 

Tons. | Tons. Tons. Tons. 
United Kingdom , 2 | 4 3 63 
United States .. i a a a 1 et 8 
Germany , “8 y 7 2 8 22 
Belgium .. és os me ie 1 3 
Denmark xe - - aa 2 
Holland .. 1 1 4 
France .. o* . 5 
Japan 2 


It will thus be seen that, alike in respect to total 
volume, to the number of high-speed vessels, and 
to the number of large-capacity ships, Britain still 
holds a prominent place, and these facts, combined 
with the maintenance of the supremacy of Lloyd’s 
among the underwriting institutions of the world, 
show that we are still predominant as a maritime 
nation, and that the effort made to maintain our 
credit is not only justifiable, but commendable. 








LIFE AND POWER OF HEAVY 
ORDNANCE. 

Tue very high power which is now demanded of 
naval ordnance, and especially of the main arma- 
ment of battleships, has led generally to a conside- 
ration of the utmost importance—the life of the 
guns. Guns have now to withstand strains which 
not only tax them from the mechanical point of 
view, but also react upon the steel of which they 
are built. Much has already been written upon 
this subject. It is dealt with at some length in the 
last issue of ‘* Brassey’s Annual” in a separate 
chapter, in which attention is called, not without 
reservations, to the excellent quality claimed by 
Messrs. Krupp for the guns of their manufacture as 
compared with those built at other works. 

A pamphlet published by Messrs. Krupp, in 
which they also deal with this same matter after 
carrying out a series of gun-firing tests, is reviewed 
in an article published by the Mitteilungen «ber 
Gegenstdnde des Artillerie- und Geniewesens, Vienna. 
In the latter the writer demurs to several of the test 
conditions and other data given. The pamphlet 
also forms the theme of an article in Artiller- 
istische Monatshefte, Berlin, which is laudatory 
throughout, and which states that, thanks to the 
method of construction followed by Messrs. Krupp, 
thanks also to the crucible steel they use, their guns 
have a much higher efficiency per unit of weight 
than those of other nations, the higher efficiency 
being combined with a much longer life. 

The comparison of guns, even of guns which 
are built and in service, on the basis of their 
eflicieney per unit of weight may be an interesting 
one, but is without technical or military value. 
In regard to weight, the total weight of an arma- 
ment is the only consideration which counts for 
anything. When a gun of light build requires a 
heavy mounting, we do not see for what purpose 
4 gun-manufacturer should go out of his way to 
reduce the weight of that portion of an armament, 
the gun, which is subject to the most violent 
Strains, to lose afterwards the economy thus 
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achieved, by overloading the other 
armament, the mounting, which un s strains 
less violent. The appositeness of this remark 
cannot be denied. t could be illustrated by 
numerous examples ; the following one will suffice : 
The mobility of field guns, which is defined by the 
weight behind the horses, not by the gun alone, 
is a point of the highest importance in this class of 
armament, and the German works, like all other 
manufacturers of field guns, take this point into 
due consideration. But the German works do not 
deal with this particular problem in the case of 
field guns by reducing the weight of the gun. 
The Krupp 75-millimetre (2.95-in.) gun weighs 390 
kilogrammes (859.6 Ib.) fora muzzle energy of 83 
metre-tons, equal to an efficiency of 212 metre-kilo- 
grammes per kilogramme, much below, therefore, 
the 300 metre-kilogrammes claimed ; this, however, 
should not be taken to imply that a lower ratio is 
not, when all is considered, as advantageous all 
round as a higher one. 

In regard now to the life of guns, we may be allowed 
to record briefly the most widely entertained theories 
as to the causes of the gradual wearing effect of 
firing. In the first place we wish to state that in 
practically every case a gun is set aside for loss of 
precision due to the wearing action, much before 
the time when this action has rendered the gun 
unserviceable from the resistance point of view. 
In an interesting article by Mr. P. Siwy in the 
Zeitschrift fiir das gesamte Schiess-und Sprengstoff- 
wesen, February 1 and 15, 1908, the characteristic 
feature of the wear of guns is stated to be an 
increase in the diameter of the bore at each round 
fired, due to the erosion of the metal at the surface. 
This is caused by the currents of gases, the 
speed of which may be 2000 metres per second. 
The gases act on the surface of the bore, which is 
softened down by the exceedingly high tempera- 
ture—3000 deg. to 5000 deg. Cent.—however short 


ee of the 
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may be the action—10 to 15 thousandths of a 
second. For similar powders the intensity of the 
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made on this point. In these tests tubes 20 milli- 
metres (0.78 in.) in diameter, of various qualities of 
steel, differently treated, were screwed into a mas- 
sive jacket, in which was cut a powder chamber of 
large dimensions, thus enabling the firing of powder 
charges varying greatly in weight, so that the in- 
fluence of the factor | of wear could be ascertained. 
This factor was accurately determined by the tests; 
and in regard to the influence which the quality of 
the steel had in the matter of wear, the tests led 
to the remarkable conclusion that this, the nature 
of the steel, had but a very limited importance. 
Mr. Siwy said:—‘‘ As will be seen from these results, 
there is no difference to speak of between various 
classes of steel, hecause as soon as the temperature 
is sufficiently high to melt the upper surface, the 
resistance of the latter to the erosive action of 
the powder gases becomes independent of the class 
of metal. This was proved in an effective way by 
the tests, and would show that any difference in 
the number of rounds possible would be very small.” 
According to him, there is no class of steel that 
does not soften down at the surface of the bore 
under the high temperatures developed by modern 
powders ;. consequently, the action of hot-gas 
currents produced by the same powders is practi- 
cally identical for all classes of steel, including, of 
course, crucible steel, which he evidently also 
tested. 

The German expert rightly points out that the 
original state of a gun resulting from the allow- 
ances granted in its construction may exert a great 
influence upon its life. Of two 28-centimetre guns, 
for example, one can probably have a diameter of 
27.99 centimetres, and the other a diameter of 28.01 
centimetres. If such guns be considered to have 
lost their accuracy when their bore has reached a 
diameter of 28.03 centimetres, it is quite clear that 
the first one will have a longer life than the second. 
It would be wrong, therefore, from the evidence of 
one gun, to arrive at a conclusion concerning any 
gun of the same calibre and make. 





— ———— 


| Factor of Wear. 
(Weight of Powder 








Guys Calibres in Powder Charges in in Kilogrammes per Ratios of Factors Ratios of Squares 
Poa Millimetres. Kilogrammes and Pounds. a of of Wear. | of Calibres, 
| Jalibre.) 
e. w. lL (A) | (B) 
12-In. oo X45 cal...) ¢ = 305 mm. f 147.4 ke. Omani 7 t=048 : | - 
8.2-In. Krupp C. 01) ak min, 81.5 kg. (69.3 1b.) | _ 0,15 _ a8 e P 
45 cal., No. 1 j| 1 = 210mm. |) max. 38 kg. (83.6 Ib.) f 4h = o18 eh. (<) = 21 
8.2-In. Krupp C. 01) a j min. 35.5 kg. (78.11b.) | _ 0.17 Ut _ 28 ey 
45 cal., No. 2 j| = 210mm. |) max. 38.5 kg. (84.7 1b.) J = o.19 5 26 (=) = 21 
1l-In. Krupp C. 01) * { min. 95 kg. (209 Ib.) } _ 0.35 .. OF e 
45 cal. j| c= 280mm. 1) max. 107 kg. (235.4 Ib.) f Is = O38 i; = 1.26 | (-) 1.18 
| : 











gas currents forms the main factor of wear, and the 
intensity is proportional to the weight of powder 
burnt per unit of length of the circumference—i.e., 
per unit of dimension indicating the calibre. Ac- 
cording to Mr. Siwy, therefore, if we call J the 
factor of wear, c the calibre, and w the weight of the 
powder charge, we have the formula | = | which 
= 

affords an easy and safe means for ascertaining the 
damage to which a gun is subjected in regard to 
wear due to normal conditions of firing. 

For similar guns, similarly loaded, the charge is 
proportional to the cube of the calibre. The factors 
of wear l,, l,, l,. . . of guns, compared one with 
another, are proportional to the square of their 
calibres ¢,, cy, ¢;. . . The life ofa gun, however— 
and this is a point which should not be forgotten— 
is influenced also by other causes ; among these the 
density of the powder gases plays a part in the 
transmission of the temperature to the surface of 
the bore ; the period of time during which the gas 
currents come into contact with the metal, sup- 
posing their velocity to be sufficient to cause wear, 
&c. Actual practice tends to show that the life of 
a gun, other conditions being equal, is inversely 
proportional to its calibre; this is generally ad- 
mitted. But leaving these other causes out of con- 
sideration, a comparison of the ratios 1 with ( 1) 

Cg 


of two different guns yields an interesting informa- 


tion. The more the ratio 4 will exceed that ( ba y 
l, Ce 
the more severe will the firing conditions of the 
gun of calibre c, be, compared with those of the gun 
of calibre c,, and inversely. 
Mr. Siwy has also considered the influence of the 





steel used for the gun, and gives particulars of tests 














If now we take a closer view of Messrs. Krupp’s 
pamphlet, as reviewed by our German conterh- 
poraries, bearing in mind the above considerations 
put forward by Mr. Siwy, we are led to the view 
that no information is given as to the original 
condition in which the guns dealt with (two 21-centi- 
metre and one 28-centimetre guns) stood at the 
commencement of their firing tests. The wear 
is only defined by the gradually more forward 
position which the projectile took against the 
chamber slope on loading the gun ; there are no 
figures which make it possible to ascertain the in- 
crease in the diameter of the bore, neither over its 
whole length nor at separate portions only. The wear 
of the guns therefore is incompletely defined, and 
the particulars given do not make it possible to 
draw any precise technical conclusion. It is true 
that, in order to ee the good state in which the 
guns were after the firing experiments, the records 
of a number of rounds fired at long ranges are 
given ; the results of these rounds show a marked 
a and the writer in Artilleristische Monats- 

efte throws emphasis upon this point. But it is 
well known that excellent firing can be accom- 
plished even by a worn gun, ,: 4 tting to the pro- 
a a suitable rifling-band. The Krupp pamph- 
et states that various types of sifting Sande. were 
used, and this detracts much from the value of the 
firing experiments, both from the point of view of 
wear of the gun, and from that of the advancement 
of the projectile against the chamber slope ‘on 
loading the gun. 

A consideration of the factors of wear put for- 
ward by Mr. Siwy leads to interesting figures. 
We take for comparison with the German guns 
our own 12-in., Mark X, 45-calibre gun (see table) ; 
it is to be noted, however, that as the German 
powder contains only 25 per cent. nitroglycerine, 
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it has a less damaging effect upon the gun than our 
MD cordite. The Krupp 28-centimetre gun even 
fired rounds with powder the proportion of nitro- 
glycerine in which was as low as 15 per cent. 

As will be seen, the figures of wear in column A 
are all higher than those of column B, the latter 
being the ratios of the squares of the calibres con- 
sidered. By referring to our brief review above 
of Mr. Siwy’s tests, and to our table, it will be 
noted that the conditions which make for wear as 
compared with our 12-in. gun are much less for the 
21-centimetre Kru gun No. 1, less for their 
21-centimetre gun No. 2, and still less for their 
28-centimetre (11l-in.) gun. The powder-charge of 
the latter should have been 246 lb. (112 kilo- 
grammes) for firing conditions similar to those of 
our 12-in, gun. 

In conclusion, we find that the German guns 
considered have, in reality, fired but a limited 
number of rounds under really stringent condi- 
tions ; these rounds were less stringent than those 
applied normally to our 12-in. Mark X guns. The 
remainder of the rounds fired by the German guns 
were not of a nature to strain them heavily in any 
way, three or four rounds fired with a reduced 
power charge not causing more wear than one fired 
with a normal charge. The deductions arrived at 
in German circles as to the great resistance to wear 
of the Krupp guns, following the firing trials of 
the 21-centimetre and 28-centimetre guns referred 
to, cannot, therefore, withstand a technical investi- 
gation carried out methodically. , 

With regard, further, to the ‘‘ satisfactory influ- 
ence in regard to wear of the excellent quality of the 
special Krupp steel,” a point of which so much has 
been made, it would be interesting to know on 
what fact this appreciation has been based, which 
we find disagrees so entirely with the results of 
the tests, made by Mr. Siwy, to which we have 
alluded. 








ROTATING LIQUIDS USED AS 
MIRRORS. 

Various attempts have been made to utilise, for 
optical purposes, the paraboloid surface which a 
liquid, such as mercury, assumes when rotating 
with uniform velocity. The experiments, hitherto, 
have not been very thorough or conclusive, for two 
reasons. First, because the requisite uniformity of 
rotation could not be attained, owing to the imper- 
fection of the mechanism employed ; and, secondly, 
because there was little inducement to pursue the 
research, when the necessity for maintaining the 
liquid in a horizontal position limited the use of the 
telescope to the zenith of the place of observation. 
The employment of telescopes in a vertical position, 
in connection with auxiliary plane mirrors to reflect 
the light from any part of the sky to the optical 
surface, has removed one objection, and improve- 
ment in mechanical devices gives-reason to antici- 
pate better results than formerly. At the same 
time, the hope of obtaining mirrors of very short 
focal length, which would assist investigations in 
certain directions, should furnish an additional spur 
for prosecuting these experiments. But Professor 
R. W. Wood, who has recently taken up this 
inquiry, does not seem to have been influenced by 
any of these motives. To him the attempt offered 
a mechanical puzzle of great delicacy, and promised 
an interesting diversion. The problem, as it pre- 
sented itself to him originally, was to devise a 
method for rotating a fluid without, at the same 
time, communicating jars to it. His success 
tempted him to continue the experiments, and his 
results, if they do not prove to be of any practical 
importance, are of very great interest, as demon- 
strating the perfection to which engineering skill 
has attained, and as suggesting a revolution in the 
manner of working reflecting mirrors. 

His plan was to communicate motion to a circular 
basin, containing mercury, by means of a rotating 
magnetic field. A shallow iron basin, 7 in. in dia- 
meter, mounted or fitted with a short cylindrical 
pillar which served as a pivot, was arranged to be 
driven by a revolving ring of small magnets, 
which pulled a concentric ring of magnets fas- 
tened to the basin round with it. The form of 


the pivot and the method of mounting are of no 
great consequence at present, for these are still 
subjects of examination, because, as the trials pro- 
ceeded, it was found that some of the difficulties in 
iy ac arose from the form 
e ing surfaces and the way 


seouring stability or 
and the extent of th 


Professor Wood calls the outer ring of magnets, was 
mounted on a support which was completely insu- 
lated from the mercury basin, so that the jars which 
it received from the motor through the driving-belt 
were not communicated to the basin. Any hope 
of testing the adequacy of the contrivance as at 
first arranged was frustrated by the vibration 
due to city traffic, and this will be readily under- 
stood when it is stated that afterwards, when the 
instrument was removed to the country, and 
mounted in the steadiest manner ingenuity could 
suggest, it was still possible to detect the approach 
of a horse and carriage at a distance of 200 yards, 
and the footsteps of a person running across the 
lawn fifty yards from the telescope house caused a 
perceptible vibration of the image. The pounding 
of the surf on a beach a quarter of a mile distant 
was noticeable. These details indicate the degree 
of uniformity which the rotation must reach if 
success is to be attained. 

Subsequently a 20-in. reflecting surface was sub- 
stituted for the one of 7 in., changes in the form of 
mounting were made, particularly by replacing the 
inner ring of magnets by fine elastic threads of 
rubber, to pick up the power of the rotor, and the 
whole apparatus was placed at the bottom of a well, 
to which access was ible from a second well 
parallel to the first, with a tunnel connecting the 
two. These precautions are necessary to secure the 
best results, but the interest centres rather in the 
causes of disturbance that give rise to ripples on 
the mercury surface, and the optical effects pro- 
duced. Leaving out of consideration those irregu- 
larities, which have a purely mechanical origin and 
are traceable to imperfections of workmanship, 
there were found to two sources of error, which 
will demand very careful attention from anyone 
who attempts to repeat or to improve upon these 
experiments. One is due to a kind of tidal wave 
set up by inaccurate levelling. When the basin is 
not quite level, the depth of mercury is greater on 
the lower side. The point of maximum depth will 
be carried round to the high side by the rotation 
of the dish, and the mercury will seek to establish 
its level again. This continual readjustment of 
level produces a spiral eddy, whose optical effect 
is shown on a star image by a very distinct coma. 
Nice adjustment by foot-screws, bringing the image 
into what may be called the permanent optical axis, 
removes this defect. The displacement of the 
image, and the reappearance of the coma by a slight 
motion of the levelling-screws, are precisely similar 
to what is seen in the case of a solid mirror; a 
result that would hardly have been anticipated, the 
speed of rotation being only about one turn in 
3.5 seconds. 

Another kind of ripple, of a much more subtle 
character, arose from periodic variations in the velo- 
city of rotation. This class of ripple was found to 
start from the rim, and not from the centre of the 
mercury, and was in some cases due to roughness 
on the inner surface of the dish, or to the presence 
of grains of sand. But a deeper-seated source of 
trouble was occasioned by a slip between the mer- 
cury and the iron rim of the basin. The rotor and 
basin did not turn at precisely the same velocity, 
owing to slight irregularities in the friction in dif- 
ferent parts of the revolution. At the position of 
maximum friction, the dish lagged behind the rotor ; 
when this point was passed, there was a slight 
acceleration, and the basin got ahead of the rotor. 
The actual amount of separation in one rotation 
was about a centimetre. The optical effect of this 
irregularity was very curious. The small change in 
velocity could not be communicated to the liquid 
mercury, for a very considerable time is required 
for the whole mass of the mercury to accommodate 
itself to the movement. This is clearly shown at 
starting the rotation. The mercury takes up the 
velocity first at the rim, and the motion is seen to 
travel towards the centre, some two minutes being 
required for the whole mass to acquire a constant 
angular velocity. But what does happen is, that 
at each reduction of speed there is the least 
possible drop of the liquid at the rim, and similarly 
a rise at the centre, causing a change of curvature— 
an almost instantaneous change—suflicient to pro- 
duce a periodic oscillation in the ition of the 
focus. On looking without an eyepiece at the star 
images formed by this rotating surface, ‘‘ they were 
seen to be rising and falling rhythmically, dancing 
up and down like will-o’-the-wisps.” With an eye- 
piece, it was at once seen that the focus changed 
periodically through a range of, perhaps, an inch 





in which friction affected the result, 


The rotor, as 


and a half. ‘‘ There were moments when the 








images were quite sharp in the eyepiece, but even 
then they were not quite stationary, moving about 
in a sort of Lissajou figure, perhaps a millimetre in 
diameter.” 

The change of focus is well shown by photo 
graphs of the trail of yCygni, The developed imag: 
is a line dotted with bright points at regular inter 
vals. When the focus coincided with the film » 
bright dot resulted, at other times the image was 
spread out, causing a faint line. The points, o: 
dots, are small, however, not much larger than the) 
should be by theory ; and when we consider the 
difficulties that have been overcome to get thi: 
effect, and especially the ingenuity exhibited in the 
careful analysis of the causes that have produce: 
the deformations, we feel that Professor Wood is 
likely to achieve ultimate success. In any case, if 
the ripple cannot be prevented forming by the 
adoption of particular mechanical devices, the effect 
can be rendered imperceptible by damping. A thin 
layer of water which will assume the same curva- 
ture as the mercury is very effective in giving 
greater stability to the image, but glycerine is still 
more efficacious. When jarring is so pronounced 
as to be unpleasant, a coating of glycerine, to the 
depth of about 4 millimetres, will secure a very 
satisfactory image. 

The focal length of the mirror, when the photo- 
graph was obtained, was about 15 ft., or nine times 
the aperture ; but the great range of focus possible 
with a rotating mirror is a feature of great import- 
ance, and one that suggests a possible sphere of 
usefulness in the future. Professor Wood has 
used such velocities of rotation that the focal length 
was reduced to less than twice the aperture, and 
with small mirrors under high velocities, giving rise 
to deep paraboloids, the focal length was still further 
reduced, attaining, finally, to one-fourth of the 
aperture. Where concentration of energy is desir- 
able, as in bolometric observations of the heat of 
stars, such an instrument is not without promise. 
On the other hand, if long focal length be required, 
this also can be secured. 

Whether these experiments will suggest improve- 
ments in the casting and figuring of mirrors seems 
doubtful. It is not impossible that some sub- 
stance may be found which would be capable of 
being rotated in a fused state, allowed to solidify 
while rotating at a constant velocity, and in that 
way securing a permanent figure. Professor Wood 
tells us that he made a fairly good mirror of gela- 
tine, and that he is now in search of a more stable 
medium, and he will welcome suggestions about 
fusible media that will solidify with an optical sur- 
face. Also by pouring a hot viscous liquid over a 
rotating mercury surface and allowing the material 
to cool, he has obtained very good convex para- 
boloids. Resin has given fairly satisfactory casts, 
which can be electrotyped and silvered. Providing 
the electrotypes do not warp, it seems possible 
to construct, in this way, large mirrors at compa- 
ratively small expense. 

We congratulate Professor Wood, who has de- 
scribed his work in an interesting paper contributed 
to the Astrophysical Jowrnal for March last, on 
having conducted to a successful issue an inquiry 
that demanded much ingenuity. Optical tests are 
of the utmost delicacy, and one result of Professor 
Wood’s paper is to show what may be expected from 
accurate workmanship, and to reveal unsuspected 
sources of weakness in mechanical design, which 
would not be detected without such refined methods. 
Although the original problem was to make a fluid 
rotate without jarring or rippling the surface, it is 
possible we shall learn rather the best way to reduce 
friction—or irregularities of friction—between two 
bearing surfaces, than be taught a new device in 
the figuring of mirrors. 








HYDROPLANE OR SKIMMING-BOATS. 

At a time when so much attention is being 
given to the design of a successful aeroplane, it 1s 
not at all surprising that naval architects should 
devote a part of their research-work to the app!i- 
cation of the same principle to boats for travelling 
on the surface of the water. Among those wh» 
have directed a large amount of ability and time tv 
this object is Sir John Thornycroft, and during 
the past few days he has had running on tlic 
Thames at Chiswick a boat, 22 ft. long, which, 
under normal conditions, seems to be a river 
launch, but is adapted for skimming on the surface 
when propelled at high s This boat, while 
normally of 7 knots s , can attain a speed of 
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27 knots in smooth water, the increase in power 
being enormously less than is usually the case, even 
for suitably-designed hulls immersed under ordi- 
nary conditions. A large measure of success has 
thus been achieved in the application of the prin- 
ciple of skimming in order to reduce frictional 
and wave-forming resistance. 

The late Mr. Froude, in tank experiments more 
than thirty-five years ago, established that the 
angle the plane should have to the line of motion 
should be such that the resistance due to surface 
friction should be equal to the resistance due to 
gravity, or the horizontal component necessary 
to balance the weight of the vessel on the incline 
of the supporting surface. With an inclination of 
1 in 15 the resistance was found to be about 144 per 
cent. of the weight, or the displacement, of the vessel. 
The friction, however, depends on the value to be 
attached to the surface friction, and this also varies 
with the quality of the surface and the length of 
the surface rubbing, so that the inclination is not a 
definite angle. Sir John Thornycroft has been 
experimenting with models on a pool in his grounds 
in the Isle of Wight,* and the result of these 
experiments has been the construction of the boat, 
22 ft. in length, designed to achieve the correct 
angle in order to reduce the resistance, and in- 
crease the propelling efficiency, when ‘‘ planing ” or 
** skimming.” 

This Thornycroft boat, illustrated on this page, 
is, as we have already said, 22 ft. long, has a beam 
of 6 ft. 10 in., and is 2 ft. 9in. deep. When in its 
best trim for skimming; the displacement is 20 cwt. 
to 22 ewt. In Fig. 1 the boat is shown under 
ordinary trim, and moving at about 7 knots, the 
engines running easily. Fig. 2 shows the little vessel 
in the skimming phase, moving.at a speed of over 20 
knots, while Fig. 3, a view of the boat taken in the 
shops, gives a very good idea of its under-water form. 
The engines are of the Thornycroft motor-car type, 
with slight modifications to suit marine practice. 
Thus the valves are on the top, and the pumps, 
&c., at the forward end, so as to be thoroughly 
accessible. There are four cylinders of 4-in. bore. 
This engine drives a three-bladed propeller 164 in. 
in diameter, the engine and shaft being set at an 
angle so that the propeller is at a considerable dis- 
tance below, as well as abaft, the stern frame of 
the boat. 

The boat is of timber, and is of great beam, 
the width being one-third of the length, but 
with a very fine entry. Although the keel is nor- 
mally level from stem to stern, the under-water 
form is such that it flattens at about two-thirds of 
the length from the bow, and there is there formed 
an almost flat plane, the full width of the boat. The 
fori at once tapers again towards the stern, owing 
to the fining of the lines aft, so that the maximum 
dimension of the plane in the longitudinal line is 
about 6 ft. This slams has a rise towards the bilge 
of about 4 in. This is the main plane on which the 
crait rests while skimming, when the reaction of the 
Water tends to lift the stern, so that the displace- 





* See ENGINEERING, vol. lxxxvi., page 365. 





| the speed is 7 to 








Fig. 3. 


ment of the water is very much less than the 
actual weight of the boat. As a result of the model 
experiments, Sir John’s son, Mr. Tom Thorny- 
croft, has introduced at the bow a supplementary 
plane, which is 3 ft. by 3 ft. 6 in., and slightly con- 


vex, being 14 in. thick m the centre, tapering | 


upwards to the edges. It is suspended from the boat 
at the bow bya timber web. Immediately abaft 
this there is a rudder, projecting below the forward 
plane, and operated by a spindle passing through 
the bottom of the boat. The forward plane helps 
to support the bow of the vessel when skimming, 
and also prevents lateral oscillation, which is further 
assisted by the rudder, although this is primarily 
intended for steering when skimming. 

The best results in skimming are got when the 
forward plane is immediately on the surface; under 
those conditions, the stern is almost entirely on the 
surface of the water. When the boat is utilised as an 
ordinary launch, travelling in ‘‘ submerged ” state, 
the speed is7 to 8 knots, with the motor making about 
500 revolutions; but when these are increased to 
1450 revolutions, the vessel darts forward into the 
skimming position, and the speed is accelerated at a 

eat rate until from 23 to 27 knots is. attained. 
Fig. 2 shows the vessel skimming at over 20 knots, 
which is a remarkable speed for a vessel of this 
length. A close examination of the view may reveal 
the forward plane on the surface of the water. From 
the forward part of the plane, however, there is 
clearly distinguished the spray set up by the con- 
tact of the front edge on the water. Abaft of the 

lane daylight is clearly shown under the keel. 
he wave-line further aft indicates the position of 
the main plane. It will be noticed that there is a 
very remarkable absence of wake. Another feature 
is that when the vessel is slowed down, the stern 
drops into the water, subsequently rising when the 
vessel slows down still further and attains her 
normal trim. 

On trial, with a weight corresponding to 1 ton 
displacement, this boat averaged 27 knots during 
six runs over a measured course in fairly smooth 
water, the power of the machinery being estimated 
at 58 brake horse-power, whereas in normal trim 
knots. It will be seen that a 
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great increase in speed is got, when skimming, for 
a relatively small increase in power. The trim of 
the vessel for skimming is an important element. 
It would seem also as if waves must become a diffi- 
culty. Sir John Thornycroft’s boat, when travel- 
ling over water disturbed by the passing of an ordi- 
nary launch, often exposed to view the rudder 
under the forward plane, so that daylight could be 
seen under the keel to the aft plane, while each 
wave was ‘“‘hammered” by the forward plane. 
Under those conditions, of course, it would be 
dificult to steer the vessel; but this and other 
problems can only be solved by such practical tests 
as Sir John Thornycroft is prosecuting with that 
energy which he has always shown in his work for 
the advancement of marine science. 





LEGAL LIABILITY FOR EXTRA- 
ORDINARY TRAFFIC. 

Ir one may judge from the reports of cases in the 
courts, the question of liability for the damage 
caused by extraordinary traffic on highways is be- 
coming every day more and more important. This 
is also evidenced by the fact that the subject was 
fully discussed at the recent meeting of the County 
Councils’ Association Road Conference. The local 
authority finds it sufficiently difficult to defray the 
cost of ordinary repairs. The motor-car, no matter 
where it comes from or whither it is bound, does 
damage which has to be made good by the local 
ratepayer. In these circumstances it is not un- 
natural that the surveyor of highways adopts every 
legitimate means to place the burden of anything in 
the nature of unusual repairs on the proper 
shoulders. 

As most of our readers are aware, nearly every 
contract for large works contains some such clause 
as the following :—‘‘ The contractor shall indemnify 
the employer against all actions or proceedings 
which may be brought or taken against the owner 
in respect of damages caused to a highway by the 
contractor in the performances of this contract.” 
To the contractor, therefore, it is of importance 
to know how far he can be held liable by the local 
authority. 

Let us glance, in the first place, at the statute 
law dealing with the question. The Highways and 
Locomotives Acts, 1878 and 1898, provide that 
where the highway surveyor certifies that, having 
regard to the average expense of repairing highways 
in the neighbourhood, extraordinary expenses have 
been incurred by the highway authority in repair- 
ing such highway by reason of the damage caused by 
excessive weight passing along the same, or extra- 
ordinary traffic thereon, such expenses may be 
recovered from the person by or in consequence of 
whose order the traffic has been conducted. To 
take an illustration ; Suppose that for the purposes 
of constructing a large dam it became necessary to 
lead thousands of tons of material along a road, and 
that the repairs to the road involved the highway 
authority in expenses far above the average. That 
expense could recovered from the person who 
employed the contractor to build the dam. 
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however, the contract contained a clause in the form 
above set out, the employer would be indemnified 
by the contractor. In other words, he could recoup 
himself by suing the contractor for the amount 
which he had to pay to the local authority. 

Proceedings for the recovery of any expenses 
incurred must be commenced within twelve months 
of the time at which the damage was done, or, 
where the damage is the consequence of any par- 
ticular building contract, or work extending over a 
long period, must be commenced not later than six 
months after the completion of the contract or 
work. 

Several questions of interest to engineers and 
contractors have arisen in relation to these enact- 
ments. : 

‘* Extraordinary traffic” as distinguished from 
‘* excessive weight” includes all such continuous 
or repeated user of the road by a person’s vehicles 
as is out of the common order of traffic, and as 
may be calculated to damage the highway and 
increase the expenditure on its repair. The section 
does not mean that a man is to be mulcted, merely 
because he uses a road more than others do, even 
if it be his own user which has produced the mis- 
chief to the road. The traffic must be extra- 
ordinary as regards the ordinary user of the road 
as a whole by all who use it, and not merely large 
as regards the traffic put on the road by other 
persons (Hill v. Thomas, 1893, 2 Q.B., 333). 

By way of practical illustration of what is extra- 
ordinary trafic, reference may be made to a case 
heard last year (Mallet Rural District Council v. 
Wainwright, 1908, 24 T.L.R., 894). It was there 
shown that before 1903 the defendants, who were 
the owners of a stone quarry, carted along the 
high-road quantities of stone in wagons drawn by 
horses. In 1903 they contracted to repair the road, 
and converted it from a limestone road into a basalt 
road. Subsequently they used a traction-engine 
to haul two wagons loaded with stone from the 
quarry over the road in question, the total weight 
being over 38 tons, and thereby damaged the road. 
It was held that the traftic was extraordinary and 
the weight excessive within the meaning of the Act, 
and that the defendants were liable for the expenses 
of repairing the road. 

It was recently decided (Geirionydd Rural Dis- 
trict Council v. Green, 25 T.L.R., 282) that it is a 
question of fact in each case whether particular 
traffic upon a road is ‘‘extraordinary” or not. 
Thus the haulage of timber along a road may con- 
stitute extraordinary traffic, although timber-grow- 
ing, timber-felling, and timber-hauling is a recog- 
nised industry in the district in which the road is 
situated. 

In estimating the damage which has been sus- 
tained owing to extraordinary traftic, the Court is 
not at liberty to apply the doctrine of contributory 
negligence on the part of the highway authority in 
not repairing or keeping the road in repair. It 
might argued, for instance, that prompt inter- 
vention by the local authority would have caused 
the damage to be less in extent. Such a conten- 
tion, however, is not allowed to prevail. 

The question, What are extraordinary expenses ? 
must, as we have seen, be determined with re- 
gard to the average expense of ‘repairing highways 
in the neighbourhood. The expenses recover- 
able do not, of course, amount to the expenses 
incurred by the actual damage caused, but are a 
proportional part representing the excess over the 
average expenses of repair. It would be unjust to 
charge the party occasioning the damage with the 
whole expense of reinstating the road. 

The question as to who is actually liable—i.e., 
whether it is the contractor or his employer—is 
one of fact to bé determined in each case. It will 
be noticed that the person who is liable is the 
person by, or in consequence of whose order, the 
traftic is led. Thus the person who employs a 
contractor to erect large works must know that 
the inevitable consequences of that employment 
will be to cause extraordinary traffic. It is con- 
ceived that in such a case the Court would be 
justified in saying that the traffic was the conse- 
quence of his order, and in holding him responsible. 

The most difficult questions which arise in con- 
nection with this particular piece of legislation relate 
to the time when proceedings are to be commenced. 
We have seen that an action must be brought within 
twelve months of the damage, or, in the case of a 
contract for large works, within six months of the 
date of comptetion. It is this word ‘‘ completion ” 
which has occasioned so much trouble. In one case 


Lancaster Rural District Council v. Fisher and 
e Fanu, 23 T.L.R., 614) the defendants con- 
tracted to lay pipes in connection with the construc- 
tion of a reservoir, and caused damage to the roads 
by the haulage of pipes over them. The contract 
contained a maintenance clause, which provided 
that the entire work should be at the risk of the 
defendants for twelve months after the date of com- 
pletion. The contract was completed on October 31, 
1904, and an action to recover the extraordinary 
expenses for the repair of the roads, owing to the 
haulage of pipes, was commenced on May 20, 1905. 
It was held that the period of six months began 
from the completion of the contract so far as it 
related to the work which caused the damage, as 
the case might be, and not from the termination of 
the maintenance clause, and that therefore the 
action was too late. A similar result was arrived at 
in Reigate Rural District Council v. Sutton Dis- 
trict Water Company (25 T.L.R., 234). There the 
defendants entered into a contract with a contractor 
for the construction by him of a water-tight reser- 
voir, and its maintenance for six months after com- 
letion. The reservoir was ready for filling on 
ebruary 22, 1906, and was filled shortly after- 
wards ; but, on cracks appearing, the reservoir was 
emptied and the cracks repaired. The reservoir 
was rendered water-tight by the middle of May, 
1906. By reason of the haulage of material by the 
contractor in connection with the work, extra- 
ordinary expenses were incurred by the plaintiffs 
in ae certain roads in their district, and they 
commenced. an action in the County Court on 
November 1, 1906, to recover the amount of those 
expenses. . The County Court Judge held that the 
six months limited by Section 12, Sub-section 1 (b) 
of the Locomotives Act, 1898, was to be calculated 
from the time of the substantial completion of the 
contract or work the carrying out of which had 
caused the damage to the roads, and he found that 
the actual work that had to be done—viz., the 
construction of the reservoir—was not completed 
until the middle of May, 1906. On appeal, the 
Divisional Court held that the reservoir was com- 
ar in the ordinary sense when the water was 
et in—viz., on February 6, 1906. The Court of 
es however, held that the County Court 
Judge had not misdirected -himself in coming to 
the conclusion that the work of construction was 
not complete until the reservoir was made water- 
tight, and that his judgment must be restored. 

The case of Carlisle Rural District Council v. 
Mayor, &c., of Carlisle (25 T.L.R., 237), establishes 
another important point. A contract which involves 
extraordinary traftic may take a long time to execute. 
The damage may be done by the first few loads 
that are drawn, yet the contract may not be con- 
pleted for eighteen months. Does the limitation 
period of six months run from the date when the 
work which did the damage is completed, or from 
the date of completion of the whole work? In the 
case in question the defendants contracted with a 
firm for the construction of a collecting and a service 
reservoir, and for the laying of pipes between them 
and from the service reservoir to Carlisle. By 
reason of the haulage of these pipes extraordinary 
expenses were incurred by the plaintiffs in repair- 
ing certain roads in their district, and the plaintiffs 
sued the defendants to recover the amount of those 
expenses. At the date of the issue of the writ in 
that action the laying of the pipes which caused 
most of the damage and expenses claimed had been 
completed more than six months. 

It was held that the contract entered into between 
the defendants and their contractors was a ‘ par- 
ticular building contract ” for one connected build- 
ing operation, consisting of several parts, and that 
the plaintiffs were entitled, under Section 12, Sub- 
section 1(b), of the Locomotives Act, 1898, to bring 
their action for the recovery of the expenses in- 
curred by them in the repair of the roads, at any 
time within six months of the completion of the 
whole contract. 








ALKALI WORKS IN 1908. 
Tue forty - fifth annual report of the Chief 
Inspector on alkali works, presented to the Local 
Government Board, states that the number of 
works registered at the end of 1908 was 1261, of 
which only 72 were alkali works proper, decomposing 
salt with evolution of hydrochloric acid, while 1189 
werks carried on processes which the Act of 1906 
brought under the Alkali Act. 








up to 1424 works. As regards processes under 
inspection, the numbers for the years 1906, 1907, 
and 1908 were 1470, 1821, and 1839. The increase 
has notably been in the number of works manu- 
facturing sulphate and muriate of ammonia. Apart 
from Scotland, the United Kingdom is, for the 
application of the Act, divided into seven districts, 
of which three are subdivided, so that the actual 
number of districts is ten. Altogether 4860 works 
were visited and 5170 tests made during the 
course of 1908. The work falling upon the Chief 
Inspector, Mr. R. Forbes Carpenter, and the 
inspectors and assistants, is thus very heavy, in 
spite of additions made to the staff. Legal pro- 
ceedings were, however, only taken in five cases, 
all of which were under consideration at the end of 
1908, 

.Jn. alkali. and wet copper -works considerable 
depression was the characteristic feature through- 
out the year, The number of alkali works re- 
mained unchanged, and the depression and partial 
employment of some plants enabled the manu- 
facturers to carry on experiments. One of the re- 
sults is that bauxite promises to replace the 
oxide of iron filling as a contact substance in the 
Claus kilns. In 1908, 769,141 tons of pyrites were 
imported (70 per cent. from Spain), while the out- 
put of the United Kingdom, partly separated as 
**coal brasses”” in the Midlands, amounted only to 
10,194 tons ; 419,603 tons of burnt cupreous 
pyrites were treated at the metal-extraction works 
of England and Scotland by the wet copper 
process, the estimated produce of metal being 
15,105 tons of copper, 1927 ounces of gold, and 
335,683 ounces of silver; all these figures were 
higher than those for 1906. Two sulphuric acid 
works have disappeared from the register, but 
the extension of other plants quite balances this 
loss. In three works zinc blende is the source 
of sulphur. There is little progress to be reported 
in the application of catalytic sulphuric acid 
processes. As regards tin-plate flux works, the 
custom has been to furnace practically the whole of 
the skimmings, flux, and scruff proper. But this 
practice is to be deprecated, because the flux 
skimmings contain large quantities of volatile 
chlorides which evolve hydrochloric acid ; the 
total amount of solids passing away from the fur- 
nace is excessive, and much oxide of tin is carried 
along at the same time. It is more advantageous 
to furnace only the scruff, and this change is now 
being adopted. 

The number of works supplying sulphate and 
muriate of ammonia and of gas-liquor works has 
increased from 554 in 1907 to 578 in 1908. Notable 
alterations in the methods of dealing with the foul 
gases have not been evolved. The Chief Inspector 
draws particular attention to one point, however. 
When purification by oxide of iron is used, the 
oxide may be heaped up, or a box purifier be con- 
structed. In either case an impervious bottom has 
to be provided, as noxious gases will make their way 
through ordinary made ground to a surprising extent, 
and a water-seal or lute has to be used to isolate a 
purifier, when being emptied, from the remainder 
of the plant still at work. In past years reliance 
had been placed on screwed-down valves; but they 
cannot prevent the return of foul gases. ‘This was 
emphasised in 1900, but it appears sadly necessary 
to insist upon this precaution again. Hydro- 
cyanic acid has since 1905 been recognised as a chief 
source of the danger. The recovery and production 
of ammonia (expressed in terms of tons of sulphate) 
is shown by the following table :— 

















— 1908. 1907. 1908. 

tons tons tons 
Gas works .. 165,218 165,474 157,160 
Iron works .. 18,131 21,024 21,284 
Shale works .. 53,628 57,338 48,534 
Coke-oven works .. so oe! O6,287 53,572 43,677 
ucer- and = carbonising —s 
works (bone and coal) .. Se 24,024 21,878 18,736 
Totals 325,228 | 313,281 | 280,391 





Thus the gas industry remains the most im- 
portant contributor, but the increase is not so 
marked as it was in 1907. There is a decrease in 
the ammonia recovery from iron works, of which 
the coal-fed blast-furnaces of Scotland supply nine- 
tenths ; the decrease is due to the depression in 
the blast-furnace industry. 
There are thirty works producing white arseni¢ 





The 163 works of | 
Scotland bring the total for the United Kingdom| is, works in which sulphuretted hydrogen ‘= 


or arsenic soot. Most of the sulphide works—that 
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evolved from metallic sulphides—are adjuncts to 
sulphuric acid works, being engaged in dearsenicat- 
ing acid made from pyrites. The thirty bisulphite 
works are concerned with bisulphite of lime used 
in the preparation of wood-pulp for paper-making. 

As regards the fourteen zinc works, the report 
points out that the character of galvanisers’ residue 
requires careful watching ; chloride must not be pre- 
sent in appreciable quantities, lest zinc be lost in 
the smelting process. 

The Chief Inspector’s report frequently draws 
attention to experience gained with novel processes 
and to special researches. A continuation of studies 
in coal carbonising is this year practically the only 
subject on which further researches are now pub- 
lished. The introduction of continuous and inter- 
mittent vertical retorts has altered the proportion 
of ammonia and of hydrocyanic acid in the products, 
increasing the latter gas, and has reopened the 
whole controversy on the complex carbonisation pro- 
cesses. Mr. Forbes Carpenter, commenting on the 
investigations started by Bunte and Bergmann, and 
carried further by Lance, by Mayer and Altmeyer, 
and by Bone, Coward and Wheeler, describes an 
investigation conducted on his behalf by Mr. 
Linder. Little is known about the temperature 
distribution in continuous vertical retorts. As the 
material is always moving downwards, it is difticult 
to introduce the leads of electric pyrometers. The 
zone of maximum temperature attained varies in 
level under the influence of several factors, the 
nature of the coal, the rate of feed, the rate of flow 
of gas, and others. Mr. Carpenter concludes that 
only the best equipped laboratories of technical 
institutions, like those of Dr. Bunte at Karlsruhe, 
and of Professor Bone at Leeds University, can 
properly undertake such investigations. But Mr. 
Linder’s account is very instructive, and that the 
problems are receiving general and earnest attention 
may be gathered from the proceedings of the recent 
meeting of the Institution of Gas Engineers. 








NOTES. 
THe Lonpon County Counc, Tramways. 

THE report of the Highways Committee of the 
London County Council on the accounts of the 
Municipal Tramways for the year ending March 31 
of this year came before the Council on Tuesday, 
the 20th inst. From this report we gather that at 
the end of March the tramway system extended 
over a total length of 1278 street miles, of which 
853 miles were worked electrically and 42 miles by 
horses. The Council has now acquired the whole 
of the tramway system, with the exception of a 
length of three-eighths of a mile of double line in 
Archway-road, Highgate, and about three-eighths 
of a mile (double and single line) in°Lea Bridge- 
road. The capital expenditure on the system 
has now reached the huge figure of 9,483,5611. 
18s. 1d., the addition during the year 1908-9 
amounting to 1,068,9711. 2s. 2d. Towards the 
reduction of this debt a sum of 1,074,345l. 4s. 11d. 
had, upto March 31, been paid out of revenue, and 
282,519. 12s. 8d. from the proceeds of the sale of 
horses and material, making a total reduction of 
1,356,8641. 17s. 7d., leaving the total outstanding 
debt at 8,126,697/. Os. 6d., or, if the estimated 
value of surplus land be deducted, a debt of 
8,043,1391. Os. 6d. During the year under con- 
sideration the total receipts from both electric and 
horse traction amounted to 1,847,450/. 10s. 2d., and 
the working expenses to 1,201,688/. 4s. 9d., leaving 
a surplus on the working of 645,762. 5s. 5d. The 
surplus was derived entirely from electric traction, 
horse traction having resulted in a deficiency of 
30,2021. 18s. 7d. When debt charges, including 
interest and repayment, income-tax, Parliamentary 
charges, &c., are deducted, there remains a net bal- 
ance of 107,5701. 7s. 2d. It may be remembered that 
on June 23, last year, the Council decided that pro- 


vision for renewals should be made at the rate of two-. 


thirds of a penny for each car-mile on the total car- 
mileage run on the electric tramways each year, 
and that the question as to whether this amount 
was sufficient should be again considered at the 
end of five years. We ventured in an article which 
appeared on page 855 of our eighty-fifth volume to 
doubt the probability of its adequacy. Provision 
for the year 1908-9 at this rate has been made and 
amounts to 88,785/., and the balance remaining of 
the surplus of 107,570/.—namely, 18,785—has been 
transferred to the renewal fund towards the defi- 
ciencies for past years. Had such provision been 


made in each of the years of electrical working, the 








fund would, with accumulation of interest, have 
amounted, on March 31 last, to 285,6321., as com- 
pared with 264,837]. on the funds at that date. 
The total operating expenses for electric traction 
were 896, 2861. 4s. 7d., which included 49991. 2s. 2d. 
for special charges. This works out at 6.74d. per 
car-mile run, against 6.79d. per car-mile in 1907-8. 
The working expenses of the horse tramways were 
very much higher, being 10.2d. per car-mile run. 
The total number of passengers carried, and the 
car-miles run, during the year showed a large in- 
crease ; in the former case to a total of 412,913,841 
for both electric and horse traction, and in the latter 
case to a total of 39,119,472 for both electric and 
horse-cars. Of these totals, 344,705,937 passengers 
belong to electric traction, and 68,207,904 to horse 
traffic. The electric car-miles run were more than 
four times the horse car-miles run. The average 
fare per passenger on the whole system was 1.05d., 
or the same as in 1907-8. It is gratifying to notice 
that the tramway accounts have been placed ona 
much sounder basis than was the case before 1907, 
and we hear nothing now of the rates being relieved 
by fictitious surpluses, as has sometimes been the 
case in previous years. 


THe RHENISH-WESTPHALIAN CoaL SYNDICATE. 


The Rhenish-Westphalian Coal Syndicate, in its 
report for the financial year of 1908, states that the 
last year, compared with 1906 and 1907—years 
which were satisfactory to the coal industry—has 
been one of a distinct decline. The depression 
prevailing within most industrial branches, more 
especially in the important iron industry, caused a 
marked reduction in the consumption of fuel. 
Instead of the coal famine that existed during the 
years 1906 and 1907, there was a decided falling off 
in demand, and a corresponding difticulty in effecting 
sales, especially during the last quarter of the year 
in question. The decline in the consumption 
becamé apparent as early as March through the 
coke sales, whilst the demand for coal and briquettes 
remained fairly satisfactory until the commence- 
ment of the last quarter. The syndicate’s deliveries 
of coal and briquettes were, respectively, 1,793,000 
tons and 242,000 tons larger than during 1907, 
whilst, on the other hand, those of coke were 
3,155,000 tons smaller. Owing to the decline in 
the home consumption, the syndicate has paid 
increased attention to the foreign market. The 
syndicate’s exports during the year amounted to 
21,000,000 tons, representing a value of 10,000,0001. 
The report expresses regret at a number of con- 
sumers, more especially South German, having 
broken their connection with the syndicate, and that 
they are now importing coal from abroad. As regards 
the question of price, the syndicate, as in previous 
years, endeavours to keep the quotations at an 
average level. In reply to the demands not infre- 
quently made that the syndicate should altogether 
follow the movements of the market, the Board main- 
tains that it is advisable and in accordance with the 
very spirit of syndicates as far as possible to endea- 
vour to neutralise the changes in the markets. The 
aggregate of the quantities allotted to the different 
members amounted to 77,837,000 tons of coal, 
14,236,000 tons of coke, and 3,370,000 tons of 
briquettes. The report, in conclusion, with evident 
satisfaction, says that, whilst the syndicate principle 
in the past year has suffered a reverse within the 
iron industry, it has been fully maintained within 
the coal industry. The syndicate’s expenses during 
the year amounted to 2,506,610 marks ; its capital 
is about 95,000,000 marks. 


Progress IN Korea. 

The position of Korea, not only from a political, 
but also from a commercial and industrial, point of 
view, is a difficult, but at the same time a most 
interesting, one. Geographically it is situated 
between three contending Powers—namely, Russia, 


China, and Japan ; and it has been the cause of | 


two great wars, the last the greatest in the history 
of the world. It is now a protectorate of Japan, 


with Prince Ito, the most prominent statesman in | 
the Far East, as its Resident -General, with | The resulting momentary rise in speed 





amount of criticism, but this has usually been of 
a very one-sided nature, and those who made 
it have overlooked the fact that his actions have 
very often been controlled by international and 
political considerations which greatly limited his 
freedom. The British Government has often 
been severely criticised for its actions in Egypt, 
but it has always held that they were justi- 
fied by political considerations. The discus- 
sions of such considerations are beyond our scope, 
and we merely mention them in order that they 
may not be overlooked by those who are taking 
an interest in the progress of Korea. A very 
complete report has been prepared by the Resi- 
dency-General on the reforms and progress in Korea. 
This may be looked upon as the official reply to 
all the criticisms which have been offered. In it 
the hope is expressed that the progress of Korea, 
unhampered by political jealousies and international 
rivalries, which have been productive of so much 
harm in the past, will continue uninterruptedly, 
under the guidance of the Resident-General, aided 
by the united efforts of the Korean Government 
and its patriotic subjects ; and, further, that the 
Korean people, much impoverished in recent 
years, will gradually return to prosperity, and 
assimilate the advantages of modern civilisation. 
The report gives an outline of the circumstances 
which led up to the Japanese protectorate, 
and explains the administration of the country, 
the judicial reforms..which. have been accom- 
plished, the arrangementgsfor defence, the re- 
organisation of finance,and the developments 
of commerce—all very interesting and impor- 
tant in their way, but beyond our scope. The 
section dealing with the means of communication, 
however, is of direct interest to many of our 
readers. The public highways have been improved, 
a service of posts, telegraphs, and telephones has 
been established, and about 640 miles of railways 
have been constructed, and are in working order, 
some details of which we have from time to time 
given in our columns. A considerable number of 
public undertakings have been commenced, various 
mines have been opened and are being worked, 
and, probably most important of all, great en- 
couragement has been given to agriculture and 
forestry. A model farm has been established at 
Suwon, about 25 miles from Seoul, at a cost of 
168,520 yen. It is stated that the climate and 
soil in the southern part of the peninsula are well 
suited to the growth of cotton, a fact of great im- 
portance for the cotton industry in Japan. Profit- 
ing by the example of Japan, attention is being 
paid to education. Common schools have been 
established, and normal schools for the training of 
teachers, and gradually a number of special schools 
are being established to train the men who are 
required in the different departments of national 
administration. The ‘‘ Land of the Morning Calm,” 
as Korea is called by the natives, has thus defi- 
nitely entered on the same lines of development as 
Japan, and under her guidance, and it will be inte- 
resting to watch the results. 








TESTS ON A 2500-K.-V.-A. CURTIS TURBO- 
ALTERNATOR. 

A 2500-k.-v.-a. 1500 revolutions per minute Curtis 
turbo - alternator, built by the British Thomson- 
Houston Company, Limited, Rugby, has recently been 
installed and tested at the Aberaman Power-Station of 
the Powell Duffryn Steam-Coal Company. The tests 
were carried out under the direction of Mr. C. P. 
Sparks, M. Inst. C.E., consulting engineer to the 
Powell Duffryn Company, and included, in addition 
to the appended tests at full load and half-load, several 
runs to check the correction figures for variation in 
steam consumption with varying steam conditions, as 
well as speed-governing tests. The usual readings 
were taken, ar the condensed steam was measured in 
two tanks which had previously been carefully cali- 
brated, the time necessary to fill each tank bein 
recorded. The gauges and electrical instruments u 
were calibrated before and after the tests. In carry- 
ing out the governing tests full load was removed 
from the generator by opening the main oil-switch. 
was from 1470 


powers which make him, in so far as foreign to 1545, the machine settling down immediately to a 
relations are concerned, and even for much of | *teady speed of 1505 revolutions per minute. The 


the internal administration, practically the ruler o 
Korea. As representing the Government of Japan, 
he has frequently stated that his object is the wel- 


fare of Korea, and he has certainly shown that he is 


in earnest in the task which he has undertaken. 
Like all other men who have had such duties 


| of the half an 


a . ut | as to pressure and su 
on them, he has been subjected to a considerable | been designed ; it will be noticed that both the steam 


¢ | machine ran perfectly steady, and free from vibration, 
| the whole plant operating satisfactorily throughout. 


The following table gives the conditions and results 
full-load tests, and another column is 
added, derived from the test figures, giving the results 
which would have been obtained inde the conditions 
rheat for which the turbine had 
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2500-K.-V.-A. CURTIS TURBO-ALTERNATOR. 


CONSTRUCTED BY THE BRITISH THOMSON-HOUSTON 





Fig. 1. 


seme and the superheat available at the Aberaman | 
-ower-Station are low. 











Full-Load 
| Half- Full- | Test 
ae Load Load | Correct to 
Test. Test. Specified 
Conditions. 
| 
Duration of test . min, 68 90 
Average load .. .. kw. 1266 2497 2500 
Steain pressure Ib, per sq. in. 132.6 126.6 175 
Superheat A ; deg. F 67 68 200 
Vacuum correct to 30-in. bar, 28.2 28.4 | 28.5 
Kilowatt-hours generated 1434 3746 | } 
Kilowatt-hours excitation .. 14 28 | 
Kilowatt-hours net output .. -»| 1420 3718 | | 
Total water .. re i Ib. 26,518 59,716 | 
Water rate, including excitation ..| 18.67 16.06 13.25 


The temperature rise of the alternator above the 
temperature of the air in the station after a run to 
constant temperature on a load of 2500 kilowatts at 
100 per cent. power-factor amounted to 27 deg. Cent. 

It will be seen from Figs. 1 and 2, herewith, the latter 
showing the turbine in section, that the set consists of a 
vertical Curtis four-stage turbine with two rows of re- 
volving buckets per stage, carrying the alternator on 
top. The mean diameter of the turbine bucket-wheels 
is 77 in., and the over-alk height from engine-floor 
level (i.¢., the top of the condenser) is 18 ft. 3 in. The 
weight of the turbine and generator complete is 54 tons, 
of the condenser 34 tons, and of the air-pumps 64 tons. 
The rotating parts are supported by means of a step- 
bearing of the usual Curtis type, housed in the a. 
base condenser, and the alternator shaft is connected 
to the turbine-shaft by means of a flexible coupling 
which allows a slightly faulty alignment of the three 
bearings without causing any inconvenience. In con- 
nection with the vertical type of turbines, it is interest- 
ing to note that the = saring, which, no doubt, a 
few years ago was viewed w'th a good deal of anxiety 
by many engineers, has proved itself to be a thoroughly 
reliable piece of apparatus and has scarcely ever given 
any trouble. 

r. Sparks has recently installed, and tested with 
highly satisfactory results, a Curtis turbine of similar | j 
output at the City-road Station of the County of | 
London Electric Supply Company, Limited, this being | watt Curtis turbines in that station ; an order for one 
the sixth large vertical Curtis turbine built for this | 1500-kilowatt machine for the South London Electric 
company. Among recent orders for vertical turbines | Supply Corporation, and a similar machine for the Fife 
received by the British Thomson-Houston Company | Electric Power Company, Limited. To meet the 
may be mentioned two machines for the Bradford Cor- | wishes of some of their customers the British Thomson- 
poration, of 3000 kilowatts each ; a repeat order for! Houston Company are now building, in addition to 
the Liverpool Corporation of three machines for their | their vertical type of Curtis turbine, horizontal tur- 
Lister Drive Station, making a total of six 2000-kilo- | bines, of which several have been installed, 








COMPANY, LIMITED, RUGBY. 


' 

j 
LANCASHIRE AND YORKSHIRE RaiLway.—This com- 

 — a pamphlet entitled ‘“‘Where to Golf, 
escribing the courses reached by their railway and its 
rail-and-steamboat connections. tailed information 1s 
iven of the various links, and their features described. 
e fees and other conditions are stated ; addresses are 
given, together with other iculars which will appeal 
to golfers. The pamphlet forms a handy guide, and is 
‘ carefully illustrated. 
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RAILWAY BRIDGE OVER SHIRE RIVER, NYASALAND. 
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THE Nyasaland Railway, of 3-ft. 6-in. gauge, 114 
miles in length, from Port Herald to Blantyre, has 
been open for traffic now for some months. e pub- 
lish on this page views of an interesting lifting bridge 
of rather novel design, which has been erected over the 
River Shiré, a branch of the Zambesi River. This 
bridge was designed by Messrs. Sir Douglas Fox and 
Partners and Sir Charles Metcalfe, Bart., consulting 
engineers to the Shiré Highlands Railway Company, 
the steel-work being supplied by the Horseley Com- 
pany, of Tipton, Staffordshire. 

It was erected departmentally by the British Central 
Atrica Company, the contractors for the railway, under 
oe supervision of their resident engineer, Mr. A. G. 

ears, 

At Chiromo the railway crosses the Shiré River. 
There is some navigation on the river, and to accom- 
modate this it was required by the Government that 
an opening, having a clear width of 100 ft., and a 
height above high water of 30 ft., should be provided. 
The occasions when such an opening is ane are of 
rare occurrence, and time is not a matter of great 
importance ; the lifting arrangements are, therefore, 
of a character which, while being as cheap and simple 
as possible, are somewhat slow in action, and fam 
of being operated by hand. 

\t each end of the lifting span is a tower; each 
tower carries two large sprocket-wheels at the top, 
and over these s chains fastened at one end to 
the steel-work of the span, and at the other to a 
counterbalance weight. The weight of the span is 
thus balanced like a sash window, and, in lifting it, 
the only force to be overcome is the frictional resist- 
nee of the moving parts. The lifting is actually 
performed by means of four crab-winches, two on 
cach tower, operating upon wire ropes fastened to 
the bridge. A force applied to these is exactly similar 
‘ the force which is applied in lifting the sash- 
window ; it has the effect  § reducing the pull due to 
the weight of the bridge, enabling the counterbalance 
to lift it up. In lowering the procedure is reversed. 








The process of lifting and lowering is easily carried 
out by eight natives, two at an 





winch, with a 


2. 


‘*Capitan ” in charge, and the entire operation of un- 
locking the bridge-fastenings, lifting, locking in the 
raised position, lowering and re-locking, can com- 
pleted in 25 minutes. When the bridge is raised, the 
counterweight falls across the track, forming an 
effectual barrier against anyone who might desire to 
cross the bridge. 

The opening span is over the deep-water channel at 
one side of the river, and is carried on piers, each made 
- og six cast-iron screw cylinders 2 ft. 6 in. in diameter. 

e approaches on the other side consist of five spans 
of 45 ft..on two-cylinder piles in the river, and two 
30-ft. spans on concrete piers on the shore. 

The erection of a bridge such as this, in a practically 
new country in the tropics, and many thousands of 
miles from the source of the supply of materials for 
plant, repairs, or renewals, is a matter of no incon- 
siderable difficulty, and the excellence with which the 
work has been achieved reflects great credit on the 
engineers in charge of the work. The following are 
the approximate weights of the steel-work :— 


Tons. 
Steel-work in lifting span _... * — 55 
Steel-work in towers, bearing girders, and 
bracing of main piers san we we 31 
Steel-work in 45-ft. spans 58 


Steel-work in counterweight shells z 8 
Cast iron in cylinders... bo oo ; 100 








Tue Exvse Water or MacpesurG.—In our issue of 
February 19, 1909, we referred to the trouble which the 
high salinity of the Elbe water caused in the town of 
Magdeburg, the capital of the province of Saxony, which 
takes most of its potable water from the Elbe. The 
municipality of Magdeburg has recently attempted to 
obtain an injunction against the mines of the Mansfeld 
district, protesting against the further discharge of their 
salt waste water into tributaries of the Elbe. The Appeal 
Court has refused to grant the injunction, declaring that 
a river like the Elbe was a high road for transport, and 
indispensable to industry, but could not chiefly be claimed 
as a source of good potable water. This decision will 
probably hasten the adoption of some scheme for obtaining 
water from the Harz Mountains. 


trades, and the paper and glass trades. 
6538 statistical returns, a large number of returns of a 
non-statistical character were received from employers’ 
associations, trade unions, local correspondents, and 
other sources. From these returns it appears that 
employment was much about the same as in precedin, 
months. 
mining industry, in the engineering and printing trades, 
and in some of the textile trades, but a decline in the 
furnishing trades, as well as —s carpenters and 
painters in the building trade. ipbuil 
continued very depressed, As compared with 
ago, employment in the textile trades and in the 


INDUSTRIAL NOTES. 
THE report of the Labour Department of the Board 


of Trade on the general state of employment is based 
on the following extensive and reliable returns, cover- 


ing every principal group of industries in the United 
Kingdom :—In addition to the 2916 employment 
returns from trade unions used for the chart, 3622 
were received! from employers relating to 1,033,713 


workpeople employed in coal and iron-mining, the 
cotton, woollen, worsted, and other textile trades, the 


building trades, the boot and shoe and other clothing 
Besides these 


There was some improvement in the coal- 


The ding trade 
a year 
ig- 
iron, iron and steel, and tin-plate trades showed an 
improvement, but there was some decline in the build- 
ing, engineering, and shipbuilding trades. 

“he 416 rn A unions making returns had a net 
membership of 698,284, of whom 55,331 (or 7.9 per 
cent.) were reported as unemployed, as compared with 
the same percentage a month ago and a year ago. 





Employment in the coal-mining industry was good 
on the whole ; it showed but little change as com- 
pared with a year ago. The average number of days 
worked per week was 4.81, as compared with 4.75 a 
year ago. Both these ave are below the average 
on account of the Whitsuntide holidays. 

In iron-mining employment continued fairly good, 
and showed little change as compared with either a 
month ago or a year ago. The average number of 
days worked per week was 5.65, as compared with 
5.57 a year ago. Both these averages are affected by 
the Whitsuntide holidays. 

The pig-iron industry continued moderate. It 
was, however, better than a year ago. Returns 
relating to the works of 108 ironmasters, employing 
nearly 22,000 workpeople, showed 291 furnaces in 
blast, as compared with 289 a month ago and 282 a 
year ago. 
Employment at iron and steel works showed a slight 
improvement as compared with both a month ago and 
ayearago. The volume of employment—i.e., number 
employed multiplied by the number of shifts worked 
—at the works from which returns were received was 
1.4 per cent. more than a month ago and a year ago. 

the tin-plate and steel-sheet industries continued 
very good, and were better thana year ago. At the 
works covered by the returns, 450 tin-plate and sheet- 
mills were wate Pans as compared with the same 
number a month ago and 432 a year ago. 

In the engineering trades employment continued 
slack on the whole, but was better than a month ago. 
It was worse than a year ago. The percentage of 
trade-union members unemployed was 12.1, as com- 
pared with 12.5 a month ago and 10.5 a year ago. 

Employment in the shipbuilding trades continued 
bad, and was rather worse than a year ago. Branches 
of trade unions reported 23.6 per cent. of their mem- 
bers unemployed, as compared with 23.4 per cent. a 
month ago and 22.9 per cent. a year ago. 


In the cotton trade employment continued mode- 
rate ; as compared with a year ago there was an im- 
provement in the weaving branch. Short time and 
slackness were reported in the principal districts. 
Returns from firms employing 112,999 workpeople 
showed an increase of 0.6 per cent. in the amount of 
wages paid as compared with a month ago, and of 3.7 
per cent. as compared with a Year ago. 

Employment in the woollen trade was fairly good, 
and was better than a year ago. Returns from firms 
employing 28,013 workpeople showed an increase of 
1.5 per cent. in the amount of wages paid compared 
with a month ago, and of 6.6 per cent. compared with 
@ year ago. 

he worsted trade continued good, and was better 
than a year ago. Returns from firms employing 45,993 
workpeople showed an increase of 0.8 per cent. in the 
amount of wages paid compared with a month ago, 
and of 11.6 per cent. compared with a year ago. 

Employment in the jute trade continued fair, and 
showed little change on the whole compared with a 
month ago. It was rather better than a year ago. 
Returns received from firms employing 17,585 work- 
people showed an increase of 0.9 per cent. in the 
amount of wages paid as compared with a month ago, 
and of 2 per cent. as com with a year ago. 

In the lace trade employment continued moderate, 
but was better than a year ago. Returns from firms 
employing 8287 workpeople showed a decrease of 0.4 





per cent. in the amount of wages paid as compared 
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with a month ago, and an increase of 10.3 per cent. 


compared with a year ago. 

Employment ‘in thé hosiery trade continued. good, 
and was better thaii'a year ago. ‘Returns from firms 
eniploying 18,669 workpeople showed an increase of 
0.8 per cent, in the amount of wages paid compared 
with a month ago, and of 11:4 per cent. compared with 


a year ago. 


In the boot and shoe trade employmerit was mode- 
raté, ‘and slightly worse than a month ago ; it showed 
little change as compared with a year ago. Returns 
from firms émploying 62,432’ workpeople showed a 
decrease of 3.6 per cefit. in the amount of wages 
paid as compared with a month ago, and an increase 
of 0:3 per cent. as compared with a year ago. ; 

Employment in the other leather trades was fair. 
It was better than a month’ ago and much better than 
a year ago. Trade unions with a membership of 3252 
reported 4.9 per cent. unemployed, as compared with 
56 per cent. a month ago and 8.6 percent. a year ago. 





In the r-making trades employment was fairl 
good, and thowed little general change compared wit 
a month ago and a year ago. — ; 

The printing and book-binding trades remained slack 
on the whole. Employment in them was slightly 
better than a month ago, ‘but worse than a year ago.. 
The pertentage of trade-union members unemployed 
in the printing trades was 5.3, as compared with 5.5 
a month ago and 4.8 yearago. In the bookbinding 
trade ‘the percentages were 8.2, 9.3, and 9.2 respec- 
tively. 





Employment continued slack in the building trades, 
and was rather worse than a year ago. 

In the furnishing and wood-working trades employ- 
ment was bad on the whole, and worse than a month 
ago. With coach-makers and brush-makers, how- 
ever, it continued fairly good. It was about the same 
as a year ago. Trade unions with a membership of 
35,561 reported 6.6 percent. of their members unem- 
ployed, as compa: with 5.2 per cent. a month ago 
and 6.7 per cent. a year ago. q 

Employment in the glass trades continued fair 

enerally, and’ was about the same as a year ago. 

Returns received from firms — 8520 work- 
people. showed a decrease of 1.2 per cent. in the 
amount ‘of wages paid as compared with a month ago, 
and an increase of 0.5 per cent. as compared with ‘a 
year ago. 

In the pottery trade employment continued bad, 
and was worse than a yearago. In the brick and tile 
trades it continued moderate, but was ibetter than a 
year ago. 





Farm labourers were regularly employed until towards 
the end of the month, when there Was some interrup- 
tion through rain. “Day labourers were not in much 
demand, andthe supply ‘was er uite sufficient. 

Employment of dock and riverside labour in London 
showed some decline as cOmparéd with a month ago, 
but was rather better than a year ago. At the other 
principal ports it was still moderate on the whole, 
though slightly better'than a month ago. The average 
number of labourers employed daily at the docks and 
principal wharves of London was 12,357—a decrease of 
5.5 per cent. as compared with a month ago, and an 
increase of 2.6 per cent. as compared with a year ago. 





Sixteen labour disputes began in the month, as com- 
pared with 26 in the previous month and 21 in the 
same month a year ago. The total number of work- 
people ‘involved in disputes which began or were in 
progress was 9724, or 1946 less than in the previous 
month, and 11,880 less than in the same month a year 
ago. The aggegate duration of all the disputes of the 
month, new and old, amounted to 112,700 workin 
days, or 3400 more than in the ‘month previous, an 
318,500 less than in the same month a year ago. Defi- 
nite results were reported in the case of 15 disputes, 
new and old, directly involving 714 persons. _ Of these 
15 disputes, two were decided in favour of the work- 
people, eight in favour of the employers, and five were 
compromised. 

e changes in rates of wages affected 192,000 
workpeople, of whom 190,000 coal-miners in South 
Wales sustained a reduction “Of the remainder, 1500 
received an advance in hourly rates, which was accom- 
panied by a reduction in hours of labour, and resulted 
in an actual decrease in weekly wages. The total com- 

uted effect of all the changes reported was a net 
wc of nearly 12,8001, per week. 


The current’ report of the Itonfounders’ Society is 
again far from satisfactory from the employment point 
of view. The total nuniber on the funds was 5420 n 
inerease of 151 over the previous month. There was 
an increase of 185 on donation benefit, and of eight on 
superannuation ; but there was a decrease of twenty 
on the sick-list, and of twenty-one on dispute benefit. 
The weekly cost of the benefits alone was 18920. 18s. 4d. , 
or at the rate of 2s. 67d. per member per week. The 





total membership at date was 18,701, showing a loss 
of 631 inthe twelve months. The cash balance at date 
was 37,109/7. 5s. 10d., showing a decrease of 3782/. 8s. 3d. 
in the month. At the oa of June, last. year, the 
balance was 77,530/. 13s. 2d. In spite of this decrease 
of capital the Council have decided to continue the 
extra benefit of 5s. per week for some time to come, 
in consequence of the depression in trade and the non- 
employment of a largenumber of members. The table 
of returns from the branches does not indicate any 
revival in trade, but in reality a further decline; only 
in two places is it said to be improving. In sixteen 
it was said to be very good, and in ten good ; but in 
each case it was one less than in the month previous. 
One extra place is stated to be on short time, and in 
three extra places it is bad ; but, there were five fewer 
under the head of ‘‘ bad.” The outlook therefore is 
not very good forthe season of the year, The pre- 
sent issue reports rather fully the centenary celebra- 
tion at. the Belle Vue Gardens, Manchester, with some 
capital illustrations. 

The opening paragraph in the monthly report of the 
Steam-Kngine Makers’ Society is not encouraging. ; it 
says: ‘*The state of trade since we last reported shows 
no signs of, improvement, and still remains bad. Un- 
employment, coupled with short time, being prevalent 
all over the country, necessitates very heavy demands 
upon the society’s funds in the payment of donation 
benefit, and more than absorbs the levy at present in 
force, in addition to the ordinary contributions ; hence 
the necessity for the regular payment of contributions 
by those fortunately in employment, and of efforts 
being made by every branch to reduce the heavy list 
of arrears due by laggard members of the society.” The 
report quotes the exports of machinery, and the figures 
for the same month a year ago, those for 1909 being 
483,613/. less than in 1908. It deprecates the state- 
ments, or insinuations, ‘‘ that the employers are keep- 
ing the trade of the country back for ulterior objects 
and motives.” Of course, it is all nonsense ; employers 
would be only too glad to see their yards and workshops 
fully employed. The Steam-Engine Makers’ Union 
does not welcome the class of members who join just 
to take part in a strike. A brief statement is given of 
the result of the Manchester conference of, the engi- 
neering employers and employés on the wages question, 
and the agreement arrived at, It gives a report also on 
the labour exchanges measure, and of the deputation to 
the President of the Board of Trade ; also. of. the pre- 
sentation of the petitions to the Lords of the Admiralty 
as to wages in HM. Dockyards at Chatham, &c, 


The report of the Operative Cotton-Spinners is not 
at all depressing from the employment point of view. 


The ey rtion of out-of-works on the funds was 
only 1.9 - cent., previous month 1.90, and in the 
same month a year ago 2.17 per cent. ; but no fewer 


than 16.40 per cent. were on the funds through tem- 
porary stoppages, 40 per week were on the funds 
through personal accidents, and 162 per week were on 
séale pay as piecers. The full proportion on the funds 
from all causes was 20.78 per cent. ; previous month, 
7.33 ; and same month a year ago, 25.44 per cent. The 
aggregate membership was 19,274—an increase of 19 in 
the month, and of 1131 in the last twelve months. Out 
of a total of 10,855 full-timers and half-timers no fewer 
than 1713 were on the funds in each week in the month. 
Various causes may be cited for the large proportion 
thus on the funds. There were 30 disputes of various 
kinds dealt with by the officials ; the same number in the 

revious month, and 32 in the same month a year ago. 

here were 20 accident cases in the month; in one 
case a grant of 100/. was made, as the injuries were of 
a permanent character. There were also 58 compen- 
sation cases dealt with by the Joint Committee, as 
compared with 63 in the previous month, and 79 in the 
same month a year ago. The aggregate so dealt with 
since the Act came into force was 3338, up to date of 
report.. Very little has been spent in litigation up to 
the present. The financial operations of the Asso- 
ciation show a loss to capital of 4581/. 5s. 5d. in the 
month ; but the time covered five weeks. It is con- 
sidered that the loss was abnormal at the time, of year. 
There are no serious disputes on at present, but the new 
scheme for averting strikes and fixing wages goes on 
but slowly. It is agreed on all hands that it is beset 
with difficulties, but Lancashire men are used to diffi- 
culties, and it is believed that all will in time be 
surmounted, 





The momentous decision of the National Miners’ 
Federation at the end of last week to take a ballot of 
the whole of the Federation areas on the question of a 
national stoppage at all the Federation pits did not 
necessarily imply that a national cessation of. work 
would follow if the Scottish coal-owners persisted in 
the determination to reduce wages 12} per cent., or 
6d. per day. The channels of negotiation were not 
thereby closed, as the deputation of the Scottish Con- 
ciliation Board to the ident of the Board of 
Trade clearly showed. One of the chief complaints 
of the men against a lock-out is that the innocent are 





unished as well as the guilty, if guilt there be. 
n this case it is even, worse, for not only would a 
general strike affect some 600,000 miners directly, but 
perhaps even .a larger number . indirectly, in trades 
pages | dependent upon a supply of fuel. Such a policy 
is indefensible, However, hopes are now expressed 
that some satisfactory settlement may be arranged, 
for it was announced in the daily papers on Wednes- 
day morning last that Mr. Winston Churchill, Presi- 
dent of the Board of Trade, had convened a joint 
meeting of the Scottish colliery owners and the 
miners’ representatives, to meet under his own chair- 
manship at the Board of Trade offices in London on 
Thursday afternoon... It is sincerely to be hoped that 
this may lead to good results. 


The Steam-Engine Makers’ Society has done well in 
reprinting for the. Press and general circulation the 
‘* Address” and ‘‘General Survey ” of the past year 
as part of the annual report for 1908. It is a new 
departure, and a wise one, for it gives the general 
public facts and figures relating to important sections 
of groups of trades in the engineering and shipbuilding 
industries. 





There were no indications of a revival in the iron 
and steel trades at last week’s markets.. The attend- 
ance was small, and the business done was, in a sense, 
nominal. Consumers will not be enticed into purchas- 
ing, even though in some cases prices are low. It 
looks as though the holiday season now approaching 
will be a quiet one as regards employment, Pat reports 
and rumours indicate that in the autumn things will 
be better, for heavy orders are said to have been placed 
with some firms of renown over the heads of foreign 
competitors, ; 





On Friday in last week the Trades Boards Bill was 
read a third time, and may therefore be regarded as a 
safe measure for this session. The. desire in the 
Commons appears to have been not to destroy the Bill,” 
but to extend its application. 





There is some uneasiness in the boot and shoe trades 
at Northampton over the.minimum wage and other 
uestions, and: a strike, is feared in some quarters. 

egotiations between the officials of the union and 
the manufacturers have been broken off, and a stoppage 
of: work. is threatened»; But the Conciliation Board 
still exists, and the dispute may be settled. 

Some: discontent prevails at) the Brighton Railway 
Works, where some 2000.men are employed. The dis- 
content, arose in:the boiler.shops over'the dismissal of 
officials..of the union. The engineers, it appears, 
sympathise with their comrades, and a stoppage of 
work is threatened. The men demand the reinstate- 
ment of those dismissed, or they will, it is said, lay 
down their tools. 





It is reported that fifty mechanics at the carriage 
works of the London and North-Western Railway 
Company, at Wolverhampton, have been discharged 
and the rest put on short time—four days per week— 
one day less than had been the case recently, owing to 
shortness of work. 





A strike of the usual violent character recently took 
lace in the iron and steel works of a firm in Pittsburg, 
-S.A. As a number of: “ strike-breakers” were 
introduced, a collision took place between them and 
the strikers, with the result that a riot took place, and 
the authorities had to interfere. It is said that orders 
were given to ‘‘shoot to kill,” and a regular hand-to- 
hand fight occurred. Several people were injured on 
both sides, and many arrests were made. Those scenesdo 
not advance the cause of labour, but retard it. Violence 
isa bane to progress in most cases, not less so in labour 
disputes than in others. 








PHosPHATE Dxposits IN PALEsTINE.—Phosphate de- 
oo. which are expected to prove of considerable value, 

ave recently been discovered in the vicinity of the Dead 
Sea. A syndicate of French capitalists is understood to 
be interested in their exploitation.’ The locality also con- 
tains other mineral deposits likely to be soon exploited. 





THE ProyecreD Mont Brane Tunnet.—The French 
authorities in question have recently had this oft-dis- 
cussed +, « reported upon. The tunnel should com- 
mence at Chamonix, at a height of 2050 metres, and end 
at Entréves, at a height of 1288 metres. The length 
would be 13kilometres. With double track the cost would 
amount to 60,000,000 francs, to which, however, must be 
added the cost of the railway on either end leading up 
to the entrance of the tunnel. Thus each would cost 
15,000,000 francs. : France and Italy should each pay half 
the cost. Mont Blanc consists of very hard granite, but 
pega difficulties are anticipated, as, on account of the 
height, there should be no fear of too high a tempera- 
ture or much trouble from water. The work can, it 1s 
expected, be completed in about five years. The tunnel 
will reduce the railway journey between Paris and Genoa 
by about 50 kilometres. 
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ENGINEERING IN JAVA. 


WE have received from one of our oldest subscribers, 
Naval Constructor H. van Meerten, M.I.N.A., Buiten- 
zorg, Java, the two photographs which we reproduce 


overturned the locomotive and luggage-van,. throwin 
them into the ravine, The view shows a number at 
men at work making good the damage. 

The view, Fig. 2, illustrates —o bridge, built 
by native engineers, over the River Sadané, close to 











Fig. 1. 





THe Errects oF AN EARTHQUAKE. 








Fic. 2. Bamsoo Bripce OvER THE SADANK, JAVA. 


herewith. Fig. 1 shows the effect of an earthquake 
on a railway line in Java. This is the railway which 
runs from Batavia to Buitenzorg, of 3-ft. 6-in. gauge. | 
It starts from Batavia in the Valley of the Tji Halie- | 
wong, on a gradient of 1 in 200, which gradually in- | 
creases to a continuous gradient of 1 in 80; the coun- 
try, however, is open, and the curves are easy. This 
isa private line, which at Buitenzorg is continued by the 
State Railway line. The latter starts with a gradient 
of 1 in 80, and soon’ passes from the Tji Haliewong | 
Valley to that of the Tji Sadané, which it ascends on | 
that same gradient past the station of Batoe-Toelis, 
where the curves are numerous, the shortest being | 
about 150 yards in, radius. The Sadané is crossed, a 
iew miles above Batoe-Toelis, by a bow-string girder 
bridge, where a gradient of 1 in 60 commences, in- 
‘easing ‘to 1 in 40 until the summit of the Benda 
is reached, which forms the’ water-divide between | 
the Java Sea and ‘the Indian Ocean, a height of 
about 1800 ft. above sea-level. A few months ago the 
train started, as usual, at 5.20 a.m. from Buitenzorg ; 
it had passed Batoe-Toelis, crossed the Sadané, and | 
was steaming at full speed up the narrow ravine of | 
the latter river, when close to the station of Massing | 
an earthquake occurred, resultimg in a landslip, which | 


| which are about. to be 


the railway station at Batoe-Toelis. The bridge has 


a clear span of 100 ft. 








Harsour Works IN CuiLi.—The Bulletin Commercial 
(Brussels), of July 3, contains an announcement to the 
effect that the Chilian Government have instructed Mr. 
G. H. van Mourik Broekman, Professor at Santiago 
University, to prepare plans for the construction of a sea- 
port at San Antonio, on the Chilian coast. 





Each of the four Dreadnoughts 
added to the Russian Navy will 
have a displacement of 23,000 tons, and each will be fitted 
with turbine engines to develop a speed of 23 knots. 
Two of the new ironclads, which are to be named the 
Sebastopol and the Petropavlosk, are to be built in 
the Baltic yard ; the two others have been laid down in 
the Admiralty arsenal .on the other side of the Neva. 
These two latter ships are to be:named. the Gaugut and 
the Poltava. Each of the new Dreadnoughts will be 
600 ft., long by 884 ft. beam. The engines are to work up 
to 42,000 horse-power, and each D nought will be able 
to carry 3000 tons of coal. Their turbines will be of the 
Parsons type, and they will work four screws. Each ship 
is to carry 28 guns, and four submarine lance torpedo- 
tubes. 


Tue Russian Navy. 





THE BRISTOL RECORDING PYROMETER.* 


By Percy Lonemurr, B. Met., Sheffield, and 
Tuomas Swinven,. B.. Met:, Shettield. 


Ina paper read ‘before'the American Society of Mecha- 
nical’ Engineers in 1906, Professor Bristol described a low- 
resistatice thermo-¢lectric pyrometer desigried to meet the 
severe conditions of ‘ordinary shop use. The pyrometer 
as described could fairly bé called a “‘shop tool,” and, ‘as 
such, entered largely into American works ‘practice. So 
far as the authors know, these pyrometers are new to this 
country, hence the following experiencé with an installa- 
tion of the latest design will be of value to those interested 
in temperature measurement. 

At the outset the authors’ cordial thanks ‘are tendered 
to Mr. H. Pilkington, of the Sheepbridge Coal and Tron 
Company, Limited, for the practical facilities afforded in 
the form of a continuous works test. ‘The object of the 
test was to ascertain the behaviour of the pyrometér 
under normal works conditions, as, for example, in con- 
tinuously recording hot-blast temperatures. 

Pyrometer and Recorder.—The accuracy and utility of 
the thermo-electric pyrometer, as introduced by Le 
Chatelier, are now beyond question.’ From the purely 
works point of view two difficulties lie in'the délicacy' of 
the galvanometers and in 'thé decay of the platinum and 
SS thermo-elements.' An example of the 
atter is found in the effect of reducitig atmospheres, and 
platinum thermo-couples have a comparatively short life 
when used in flues, gas-mains, or similar situations. Even 
in oxidising atmospheres, such as annealing furnaces for 
the production of malleable cast iron, the cost of the 
platinum ‘thermo-couples, when continuously used, is an 
appreciable factor per ton of castings annealed. 

Ine distinguishing feature of the Bristol pyrometer is 
the use of an inexpensive thermo-elemént. The ‘dura- 
bility and accuracy of ‘the elément selected will be 
referred ‘to ‘later.’ The electromotive force of these 
thermo-couples is much greater than that developed 
by platinum alloys; hence a Weston milli’- voltmeter 
replaces the delicate high-resistance instrument éssential 
to a couples. 

The thermocouple wires are insulated by asbestos cord, 
and then coated with carborunduni paint, further pro- 
tection bemg afforded by means of a& metallic tube. ‘The 
couple wires are comparatively thick (about No. 5 gauge), 
hence the difficulty arising from variations in the resist- 
ance of the thermo-element with varying temperature is 
almost elimimated. 

The electromotive force developed by the thermo-couple 
may be read directly in degrees Centigrade ‘or d 
Fahrenheit'on a portable milli-voltmeter. |The authors 
are informed that portable instrument of’ this type is in 
use on an English locomotive. Thé ‘installation tested 
was of a'stationary type, consisting of indicator, recorder, 
and switch-box. The various connecting-cables are fitted 
with terminals: of special design, ‘by means of Which it ‘is 
almost impossible to connect up incorrectly. Oné couple 
actuates both indicator and recorder ; hence the former is 
placed near the furnace, and the latter in any position 
accessible to the management. ‘The switch-box included 
in the system contains compensating resistances, so that 
switching out either indicator or recorder does not affect 
the readmg of the one remaining in the circuit. 

The recorder ts many interesting features. The 
records are made on‘a smoked ‘chart, graduated in' time 
and degrees Centigrade or degrees Fahrénheit. The 
chart, ‘set to’ correspond to the time of the day, is revolved 
by clockwork, ‘and’at short intervals ‘is brought in con- 
tact with the pointer'of « milli-voltmeter actuated by the 
thermo-electric current: This ‘vibration eliminates fric- 
tion between the pointer and chart, but the intervals are 
so short that a continuols line results. The chart gives 
a twenty-four hours’ record, and is entirely visible, ‘so 
that at any time temperatures may be read directly from 
the recorder. The charts are subsequently fixed by soak- 
mg fora few'seconds in a fixative, and, after drying almost 
spontaneously, are quite hardened, and may be filed for 
reference. Changing records ‘and fixing occupies only a 
few minutes per twenty-four hours ; this, and winding up 
the clock, represent all the attention required. 

An important feature, and one’ which is not always 
allowed for, is the temperature of the cold junction. 6 
net electromotive force produced in any thermo-electric 
circuit is dependent on the difference in temperature of 
the hot and cold junctions. Many instruments are cali- 
brated and supplied to read correctly with a cold-junction 
temperature of from 15 deg: to 20 deg. Cent. Others 
neglect the cold junction entirely. Professor Bristol has 
designed a unique ‘‘compensator, ’ which will automatically 
correct for variations in temperature of the cold junction. 
This has previously been desoribed by one of the present 
authors,+ and is illustrated in Fig. 1, 132. It con- 
sists of a glass bulb with a short stem, into which two 
platinum wires are fused: : These are in turn connected 
within the bore of the stem by a loop of fine platinum 
wire.’ The compensator is pl in ‘the circuit at the cold 
junction, and it will be seen that, if the temperature rises, 
the mercury in the bulb will rise up thestem, thus cutting 
out acertain portion of the platinum wire, and therefore 
reducing the resistance of the circuit. The compensator is 
so calibrated that for a given circuit the reduction in resist- 
ance just counterbalances the diminution in electromotive 
force due to the rise in temperature of the cold junction. 

A complete installation suitable for-use in blast-furnace 
practice, either for hot-blast or top-gas temperatures, is 


* Paper taken as read before the Iron and Steel Insti- 
tute, May, 1909. . ‘ 
4 4 Rs onl ‘Some Methods of Measuring High 
Temperatures.” Proceedings of the British Foundry- 
men’s Association, 1906. 
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very convenient to fix. An installation of this kind has 
been thoroughly tested on a modern blast-furnace in the 
following manner. 

The ap tus was set up to record hot-blast tempera- 
tures of the No. 5 furnace belonging to the Sheepbridge 
Coal and Iron Company, Limited, hesterfield. A plati- 
num thermo-couple leading to a Roberts-Austen pyro- 
meter is permanently installed in the same blast main, 
but the two couples were some distance apart. In connec- 
tion with setting up it should be noted that Bristol instru- 
ments are of low resistance, hence it is necessary to know 
beforehand the length of leads required, in order that 
the instruments a | be adjusted to the length actually 
used. In the case of platinum couples, and high-resistance 
galvanometers where the total resistance of the whole 
circuit runs between 200 and 500 ohms, a few hundred feet 
of leads has but small influence on the resulting current. 

The recorder commenced on May 26, 1908, and shortly 
after commencing the temperature read from the recorder 
was 610 deg. Cent., against 615 deg. Cent. by the Roberts- 

Austen instrument. 

The real point to decide was whether the accuracy 
would be maintained over a prolonged period. The 
recorder worked well, and charts are to hand giving a 
continuous record of the blast temperature up to the end 
of July. ry ‘- |;* the furnace was damped down 
owing to a strike. hen re-starting on September 1, 
1908, it was noted that for several hours the record showed 
a uniform temperature of 100 deg. Cent. instead of a 
gradual rise. It then rose quickly to 300 deg. Cent., and 
subsequently showed no further vagaries of this kind. 
This was the only trouble encountered during the whole 
of the run. The reason is hard to give, but it is most 
probably due to some slight retardation in the movement 
of the pointer as a result of its standing inactive for 
several weeks. The indicator showed no such retardation. 

The charts were always splendidly clear, and the last 
complete record obtained for September 21-22, 1908, was 
a very good example. 

Comparisons made during the test-run showed 
agreement in readi obtained. As an example, a 
Bristol curve and a Roberts-Austen photographic curve 
have been re-plotted to the same scale, and are reproduced 
in Fig. 2. The two couples were in the same blast main, 
at some distance from each other. Noting this, and also 
the fact that the cold-junction temperatures would differ, 
the agreement in results is perfect. The instrument used 
by the authors was calibrated for a normal cold-junction 
temperature of 25 deg. Cent., and had no compensator in 
the circuit. 

Fig. 2 represents one of the early records, but the 
accuracy shown was maintained throughout the test-run. 

The complete installation was removed to the authors’ 
laboratory on September 23, 1908, in order to restan- 
dardise, and thereby ascertain the effect of continuous 
exposure in a temperature range of 600 deg. to 700 deg. 
Cent. Visual examination of the thermo-couple and pro- 
tecting tube showed no change in condition. Comparison 
with a previously standardised platinum-iridium thermo- 
couple in a temperature range up to 900 deg. Cent. gave 
remarkably concordant results. 

The bulkiness of the Bristol thermo-element junction 
renders standardisation by the usual methods—boiling 
and solidification points—somewhat difficult as regards 
manipulation. Hence the method adopted of comparison 
at various temperatures with a previously standardised 
platinum couple. 

In works practice the best plan would be to keepa 
stock of couples, reserving one as a standard for ouvtedie- 
ally checking the constancy of the couple in regular use. 

he construction of the terminals is such that a couple 
could be changed within a minute. The low cost of the 
couples makes this method cheaper than the usual cali- 
bration. 

Exact information as to the normal working life of the 
couple was desired, and this has not been obtained. The 
results show that under the conditions described the 
thermo-electric properties of the couple have not been 
materially affected. In other words, accuracy has been 
maintained, and the indications are that the couples will 
give extremely good life. The mechanism of the recorder 
is admirably suited to works conditions. Strong magnetic 
fields may possibly affect the readings, but this difficulty 
is not often encountered. The real trouble in the case of 
most recorders, that of vibration and shock, is practically 
overcome. For “on Ys the recorder used in this test was 
screwed on to the wall of a small house, built over a gas- 
flue, and within a short distance of the blowing-engines. 

In reference to the foregoing note on calibration and 
the life of the couple, the following instance is of interest. 
With platinum couples frequent calibration is indispens- 
able, and a point warthg ot consideration may be men- 
tioned here. The general curve for electromotive force 
of a couple — temperature, for temperatures between 
boiling sulphur (446 deg. Cent.) and solidifying silver 
(962 deg. Cent.) is practically a straight line. ith slight 
deterioration of couple the curve still retains this form, 
but a marked deterioration results in an irregular curve. 
Errors may also arise from variation in galvanometer 
constants, as, for example, in the suspension wire or per- 
manent magnet, and in cases of this kind the net error is 
of a complicated nature. An example is given in Fig. 3 
showing the correction curve for a platinum platinum- 
iridium couple. Both couple and galvanometer had been 
subjected to hard, but not excessive, works usage. The 
particular point is that a sulphur-silver curve would in 
this case be very misleading in the zone of temperature 
which is most important—t.e., from 500 deg. to deg. 
Cent. This particular couple was under simultaneous 
observation with the Bristol, and the only reason for 
referring to it here is as an example of the need for a 
series of fixed point determinations when calibrating such 


The ‘‘ compensator” is an ingenious solution of a real 
difficulty when cold-junction temperatures vary. As a 
rule, in this country, cold junctions of thermo-couples 
used in blast mains are more or less heated by radiation 
from the main, hence atmospheric variations are of 
secondary importance. However, in order to test the 
effect of varying cold-junction temperature on the appa- 
ratus used, the following experiment was performed. 
The hot junction was kept at a constant temperature, 
checked by a separate pyrometer, and the cold junction 
was immersed in a water bath, the temperature of which 
—~ gradually raised. The results are given in the table 

ow. 

In the third column the corrected hot-junction value 
is obtained by increasing the observed value by 0.80 

















Fig. 2, COMPARISON OF ROBERTS-AUSTEN & BRISTOL RECORDS. 
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Correction. 





(use.c.) Temperature in Degrees 


(t—25 deg.), where ¢ is the cold-junction temperature. 
The question of cold-junction temperatures has been fully 
examined by Offerhaus and Fischer.* 


Influence of Cold-Junction Temperature. 


Hot-Junetion Tempe- Hot-Junction Tempe- 


Cold Junction. rature Recorded. rature Corrected. 


deg. Cent. deg. Cent. deg. Cent. 
26 802 803 
4 813 804 
28 301 803 
39 793 804 
47 785 803 
58 7 805 
68 770 804 
78 ‘ 7 803 


In conclusion, the authors have pleasure in acknow- 
ledging their indebtedness to Mr. J. C. Surtees, blast- 
furnace manager at a for his interest and help 
in the practical tests. rdial thanks are also due to 
Messrs. J. W. and C. J. Phillips, who kindly placed the 


installation at the authors’ disposal. 





Hawatl.—A contract for an American Government dry 
dock, at Pearl Harbour, Hawaii, has been awarded to the | 
San Francisco Bridge ee ap F The masonry and 
cement-work will cost 1,760, lols. The dock is to be | 
620 ft. long and it will have a width of 140 ft. 


A NEW TEST FOR CONCRETE.* 
By J. S. Owens, M.D., A.M. Inst. C.E. 


In this paper the author described the origin and appli- 
cation of a new test for determining the end of the mixing 
process in preparing concrete. 

He referred to a weakness in our specifications, whicl 
devoted great attention to the nature of the ingredients, 
but did not assure thereby a sound concrete, the qualit; 
of which depends to a great extent on thorough mixing. 
In the former case the nature of the materials is specified, 
but in the latter the method of mixing only. 

The author then went on to describe the test which he 
had devised, the object of which is to enable the engineer 
to satisfy himself that mixing is efficiently done. 

The methods which have been tried in the past to 
achieve this result were described, three such being 
referred to:—(1) —— ; (2) making briquettes, 
breaking when set, and noting if of uniform strength ; and 
3) mixing pigment with the concrete, making briquettes, 

reaking when set, and examining fracture for even dis- 
tribution of pigment. The author criticised these methods, 
and wate their lack of value for the purpose. He 
stated that it had been ascertained experimentally that 
inspection alone could not detect the difference between 
concrete having one part of cement to two of ballast, and 
that having one to three. 

The following definition of properly-mixed concrete 
was then given :—‘‘ Concrete in which the various ingre- 
dients are as uniformly distributed as the size of the 
particles composing them will admit.” He went on to 
= A :—‘*The question, therefore, is how to determine 
when this uniformity of distribution has been attained.” 

The principle on which the author’s test is based was 
thus described :—‘‘If we take a few small samples from 
different parts of the 2 of concrete, and if we can tell 
in some simple way whether all the samples contain the 
same relative proportions of stone, sand, and cement, we 
have a means of telling whether the concrete is properly 
mixed or not.” The author’s method of comparing the 
samples is simply to place each in a tall glass cylinder 
nearly filled with water, shake them up, and allow them 
to settle. The rate of settlement of the cement in water 
was shown to be about thirty times as slow as that of the 
sand, which, in turn, was slower than that of the larger 
particles of stone ; this caused the stone, sand, and cement 
to settle on the bottom in distinct layers. It was shown 
that the depth of these layers was proportional to the 
amount of the material present in the sample, and that in 
this way it was possible to tell whether each sample had 
the same amount of cement, sand, and stone. 

A series of experiments bearing on the evolution of the 
test and its accuracy was then described, and tables given 
showing the results. 

The method of carrying out a test was gone into fully, 
and the results of some actual tests made by the author 
were described. These included one of a concrete-mixing 
machine and several of hand-mixed concrete. The contrast 
between the uniformity of mixture obtained by the'machine 
and that by hand-mixing was forcibly brought out, as well 
as the evil effect of the human factor in hand-mixing. 
Tables were given showing the results of these tests. 

A summary was given showing the precautions neces- 
sary in making a test ; and the author concluded by ex 
pressing the hope that the test would be of value in en- 
abling engineers to determine whether their concrete was 
being properly mixed or not ; and, in relation to mixing- 
machines, in fixing the time necessary for any machine to 
mix properly, and thus to determine its legitimate output. 








CANADIAN BountiEs.—The Canadian Government paid 
998,284 dols. last year in bounties on iron and steel. 
e corresponding bounties in 1907 amounted to 2,305,296 
dols. Last#year’s bounties: may be classified as follow : 
Pig iron from Canadian ore, 213,458 dols. ; pig iron from 
im ore, 569,167 dols. ; steel ingots, 917,877 dols. ; 
and steel-wire rods, 297,779 dols. A larger sum was paid 
last year in bonuses on pig iron made from Canadian ore, 
but there was a decline under each of the three other heads. 





CoaL In GerMANY.—The production of coal in Germany 
in the first five months of this year was 59,931,082 tons, 
as compared with 61,576,204 tons in the corresponding 
period of 1908. The production of coke to May 31, this 
year, amounted to 8,683,507 tons, as compared with 
8,938,212 tons. The production of lignites was 27,826,370 
tons, as compared with 27,003,501 tons; and that of 
briquettes, 7,369,541 tons, as compared with 7,355,237 
tons. The imports of coal into Germany in the first five 
months of this year were 4,187,888 tons, as compared with 
4,437,176 tons in the corresponding period of 1908. The 
exports were 8,711,474 tons, as compared with 8,200,114 
tons; and the consumption to May 31 was estimated at 
55,407,496 tons, as compared with 57,753,266 tons. The 
imports of coke into Germany to May 31, this year, were 
262,102 tons, as compared with 207,133 tons; the ex- 
ports to May 31 were 1,343,656 tons, as compared 
with 1,539,931 tons ; and the consumption to May 31 was 
estimated at 7,601,953 tons, as compared with 7,605,414 
tons. The imports of coal into Germany from Grea! 
Britain in the first four months of this year were 
3,563,543 tons, as compared with 3,798,212 tons. The 
exports of coal from Germany to the Austro-Hungarian 
Empire in the first four months of this year were 3,740,905 
tons, as compared with 3,622,693 tons; and to Holland 
1,786,010 tons, as com with 1,576,022 tons. The 


|exports of coke from to France in the first 
four months of this year were 01,611 tons, as compared 


with 616,563 tons. 








* “ Electrochemical and Metallurgical Industry,” 





a couple, 


vol, vi., No. 9, page 362. \ 





* Abstract of a paper read before the Society of Engy- 
neers, March 1, 1909. 
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THE PHYSICAL SOCIETY OF LONDON. 


At the meeting held on the 25th ult., Dr. C. Chree, 
F.R.S., President, in the chair, a paper entitled ‘‘ A T'ranst- 
tion Point in Zine Amalgam” was read by Professor H. 8. 
Carhart. The r gave the preliminary results of an 
investigation in gh for its primary object the deter- 
mination of the heat of dilution of zinc amalgams. is 
heat of dilution is negative—that is, the dilution of zinc 
amalgam by the addition of mercury absorbs heat. In the 
course of the experimental work, which was conducted by 
Dr. W. D. Henderson, phenomena so extraordinary were 
encountered that the speaker ventured to call the con- 
centration at which they occur a transition point in zinc 
amalgam. 

The method employed was electrical, by means of a 
concentration cell, the only difference between the two 
legs of the cell of H form being in the concentration of the 
amalgam composing the electrodes. The ratio of the 
zinc to the mercury, expressed as a percen , was in 
every case twice as great in one leg of the cell as in the 
other. This relation was secured by weighing out pure 
mereury in two portions as one to two, and ay ay in 
them the same quantity of zinc electrolytically by con- 
necting the two in series with anodes of pure zinc, and 
both in series with a silver coulometer. The operation 
was conducted in an atmosphere of hydrogen, and the 
concentration cell was exhausted of air, and filled with 
hydrogen to avoid oxidation. 

Such a concentration cell is reversible, and the Gibbs- 
Helmholtz equation applies to it. This equation is 


H dE 
i , ged 
“a nF . ox 

In this case the H stands for the heat of dilution only, 
all other forms of heat absorption or evolution being equal 
and of opposite sign on the two sides of the cell. The 
second term is the equivalent of the Nernst equation for 
the electromotive force of a concentration cell, both being 
directly proportional to the absolute temperature T. It 
is then vlan that the Nernst equation applies only to 
solutions or amalgams so dilute that the heat of dilution is 
negligible. By measuring E at a known temperature 
and determining d E/d T, the equation gives the heat of 
dilution H in passing from any concentration to one-half 
as great. 

From a concentration of 0.5 per cent. to about 2,2 per 
cent. the electromotive forces fall only slightly and all lie 
on a straight line. The same is true of d E/d T and H. 
But at a concentration of about 2.3 per cent. the line de- 
noting electromotive force abruptly changes direction 
downward, while the value of d bya T increases fivefold. 
Also the heat of dilution changes from negative 450 joules 
per gm.-mol. of zinc to negative 8700 joules. The three 
curves then again become nearly straight lines. When 
zinc amalgam of 3 per cent. concentration is diluted to 
one-half, the absorption of heat is very nearly 10,000 joules 
per gm.-mol. of zinc. These abrupt changes indicate a 
transition point in the zinc amalgam. 

Mr. F. E. Smith pict vee author, and asked if 
it would be possible to obtain a zinc amalgam which could 
be used in a Clark cell so 9s to give a small temperature 
coefficient. 

Professor C. H. Lees expressed his interest in the ex- 
periments, and ho that they would provide definite 
information as to the state of the zinc at the particular 
point described. 

The author, replying to Mr. Smith, said he had not 
given attention tothe point raised, but it appeared to him 
that a Clark cell set up with zinc amalgam of a concentra- 
tion below this transition point would have a temperature 
coefficient larger than that of the normal Clark cell. 

A paper on ‘‘ A Method of Producing an Intense Cad- 
mium Spectrum, with a Proposal for the Use of Mercury 
and Cadmium as. Standards in Refractometry,” was read 
by Dr. T. M. Lowry. 

Of the twenty-six wave-lengths that have been used in 
the study of rotatory dispersion (Proceedings of the Royal 
os Ixxxi., page 472, Nov. 19, 1908), the followin; 


seven have been found to be the most suitable for genera: 
use :-- 

Li Cd Na H Cd Cd Hg 
6708 6438 5893 1 5086 4800 4358 
In refractometry it has been customary to use the 

series :— 
Ha Na Hg Hy 
6560 5893 4861 4341 


This series has the disadvantages: (1) that the chief 
standard Na 5893 is a doublet; and (2) that the other 
three lines are of such weak intensity that they are use- 
less for the majority of optical measurements. It is there- 
fore urged that, in view of the readiness with which the 
mercury and cadmium spectra can now be produced, the 
mercury green line should be generally adopted in place 
of sodium as chief standard in optical work of all kinds, 
and that the hydrogen lines should be abandoned even 
as secondary standards in favour of the series of wave- 
lengths set out above. In support of this proposal it is 
pointed out that the green mercury line ne ay a@ con- 
venient position in the spectrum, is exceedingly brilliant, 
and of such a high degree of purity that a sharp extinc- 
tion can be obtained in reading a rotary power of 5000 deg. ; 
that the cadmium lines are equally brilliant and of an 
even higher order of purity; and that the wonderful 
intensity of the violet mercury line is more than sufficient 
to compensate for the drawback arising from the nce 
of two weak satellites. In the measurement of optical 
and magnetic rotatory dispersion, the ratio Hg to 


Hg 5461 is sufficient to characterise the substance under 
exemination, and similar considerations will probably be 
found to apply in the measurement of refractive dis- 
persion. 





_ In order to produce a cadmium spectrum of sufficient 
intensity for polarimetric work, advantage is taken of 
the favourable properties of the silver-cadmium alloys. 
On account of their isomorphism, the two metals form an 
excellent series of alloys which are c’ rised by good 
mechanical properties and very high melting-points (an 
alloy with 60 per cent. Cd melts as high as 700 deg. Cent. ). 
In striking contrast to the behaviour of the pure metal, 
the alloy gives a steady arc which can be kept true to 
centre by rotating the electrodes in opposite directions. 
The trum shows the silver as walk as the cadmium 
lines, but these are so far separated that even with a low 
resolving power the slit of a spectroscope can be opened 
to its full width without any overlapping of the brilliant 
a ” of light which take the place of the usual 
ai ines,” 

Mr. Twyman remarked that during the last few weeks 
he had seen a cadmium tube, similar to a mercury lamp, 
working with satisfactory results. Such tubes had been 
used for some time by Paschen and Réntgen. He agreed 
with the author with regard to the greater use of mercury 
light for spectroscopic and similar purposes. 

r. A. E. H. Tutton said that he had ‘been werting 
lately with cadmium tubes and found that they work 
well for a considerable time. With to the mea- 
surement of refractive indices, he was astonished that 
more use was not made in this country of the monochro- 
matic illuminator, which he described some years ago. 
The instrument was used in Germany and gave satisfac- 
tory results. 

e author said that in some cases it was necessary to 
work with many wave-lengths, and under such circum- 
stances Dr. Tutton’s monochromatic illuminator would be 
useful. It was also useful, however, to have seven wave- 
lengths as standard lights. 

r. A. Campbell read a paper ‘‘On the Measwrement 
of Wave-Length for High - Fre Electrical Oscilla- 
tions.” The experiments had for their object the calibra- 
tion of wave-meters for the measurement of the high fre- 
quencies (200,000 up to 1,000,000 periods per second) used 
in page se oe Two wave-meters Fx and B) were 
tested, both being of the type consisting of a series of self- 
inductance coils used singly (L) in series with a variable 
air-condenser K and a thermo-ammeter, the reading of 
K being obtained by altering the capacity until the circuit 
shows resonance with the working circuit. The coils of 
wave-meter A were wound with solid wire, those of B with 
stranded wire (7/36*), each strand being separately insu- 
lated. The absolute value of the frequency was deter- 
mined by photographing spark-trains in the primary 
circuit by means of a rotating mirror running at a con- 
stant and accurately-measured speed. As the following 
table shows, the value of the frequency n, deduced from 
the measured values of K and L with wave-meter B were 
in close agreement with the actual n deduced from the 
spark-photographs. 


n. m. 
Periods per Second. Periods per Second. 
280,300 290, 500 
516,800 516,800 
818,000 821,200 
1,042,000 1,039,000 


With wave-meter (A) the agreement was naturally not 
nearly so close, but was much improved when the values 
of the self-inductances of the solid-wire coils were cor- 
rected to the high-frequency values by the formule of 
Heaviside and L. Cohen. e results in the above table 
show that the inductances of the stranded-wire coils are 
practically unaltered for frequencies from 0 up to 1,000,000 
periods per second. 

A paper on “‘ An Electro-Magnetic Method of Studying 
the Theory of and Solving, Algebraical Equations of any 
Degree,” by Dr. Russell and Mr. Alty, was read by the 
authors. They point out that the problem of finding the 
roots of an algebraical equation of the nth degree is 
identically the same as that of finding the positions of the 
‘‘ neutral points ”—that is, the points where the resultant 
force due to the earth and definite currents in n long 
vertical wires is zero. The nm wires are arrai at any 
convenient distances apart in a plane which is at right 
angles to the magnetic meridian. The currents in the 
wires are then adjusted to certain values, which are 
readily found by the methods of partial fractions. If 
xz, and y, be the co-ordinates of one of these neutral 
points measured with reference to certain definite axes, 


2+  —1is a pair of roots of the original equation. 
All the real roots lie on the axis of X, which cuts 
the wires at right angles. The positions of the neutral 
points thus determine all the roots, real and imaginary, 
of the given equation. The peculiar advantage of the 
method is that we can see, in many cases almost at 
once, what effect varying the value of the coefficient of 
any power of x will have on the roots of the equation. 
A simple apparatus which the authors have devised for 
students’ use is described. The positions of the neutral 

ints are determined by means of a small charm compass. 
in this way all the roots can be determined with a maxi- 
mum inaccuracy of 1 per cent. 

A paper entitled “‘ The Sine Condition in to 
the dena of Optical Systems” was read by Mr. 8S. D. 
Chalmers. The condition for the correction of coma in a 
centred optical system is the well-known sine condition. 
This has been proved by Clausius, Helmholtz, Hockin, 
and others, and the importance of this condition in the 
design of optical systems has been pointed out by Abbe, 
Steinheil, Conrady, and others. So far as the author is 
aware no discussion of the effects of failure to satisfy this 
condition has been published, and the. present paper 
shows how to obtain the relation between the coma of a 
system and the errors in the sine condition. 

Dr. C. V. Drysdale exhibited a new Féry thermo- 
electric calorimeter. This form of calorimeter can be 


Related. 














used continuously, and permits the value of the gas pro- 
duced in a gas-works or producer plant to be Sutebed 
from time to time. The principle of the instrument is 
that of burning the gas to be tested at a constant rate in 
a special burner consuming from 5 to 10 litres per hour. 
This burner heats a recuperative thermopile, of which 
the cold junction is traversed by the air employed for 
the combustion, while the hot junction is heated TY the 

roducts of combustion. The thermopile contains fifteen 
junctions which enables a potential difference of 0.2 volt 
to be obtained. The energy produced is sufficient to 
obtain a trace with a recording instrument similar to 
that obtained with the Richard recording thermometers 
and barometers. 

Mr. R. 8. ae expressed his interest in the calori- 
meter, and said he was surprised at the accuracy which 
could be obtained over la variations of the rates of 
consumption of the gas. ere Was a t need for a 
satisfactory calorimeter of the kind exhibited. 

A paper by Mr. F. W. Jordan on “‘ An Instrument for 
Measuring the Strength of an Intense Horizontal Magnetic 
Field” was read by the author. 

Papers ; 4 Professor Poynting and Mr. Todd ‘On a 
a a, termining the Senaibslé ity of a Balance,” and 
by Mr. Todd on “* The Balance as a Sensitive Barometer,” 
were taken as read. 





CATALOGUES. 

SECTIONAL catalogues, dealing with elevators and con- 
veyors for grain, have reached us from Messrs. Henry 
Simon, Limited, 20, Mount-street, Manchester. One 
section illustrates both travelling and stationary elevators 
for unloading ships, and also large elevators for silos, 
while another section is devoted to band, worm, and creeper 
conveyors. A booklet illustrating plantsdesigned, erected, 
and fitted with machinery for the handling and storage of 
grain has also been received. 


From Mr. C. E. Hall, 58, Foster’s-buildin High- 
street, Sheffield, we have received a sheet illustrating 
and describing Morel and Hall’s patent ball-grindin 
mills for pulverising gold quartz, cement clinkers, oat 
also for the wet grinding of cement slurry, In these 
mills the grinding is effected by six heavy steel balls, 
which are caused to revolve inside a suitably shaped steel 
ring; particulars are also given of the ‘“‘ Samson” fine 
crushing machine for ore, stone, &c. 


The first of a series of seven bulletins to be issued by 
the Phenix Dynamo Manufacturing Company, Limited, 
Thornbury Works, Bradford, has reached us. This 
number contains a brief description of the Thornbury 
Works, followed by a large number of half-tone en- 
gravings of electric generators and motor-generator sets 
supplied to central stations and factories. Pumps, 
blowers, machine-tools, textile and other machinery 
Griven by electric motors are also illustrated, as well as 
the “‘ P.D.M.” grinders and drilling machines. 


Tiering machines for warehouses, &c., are illustrated in 
a leaflet which has reached us from the Bow Lane (City) 
Machinery Company, 44, Bow-lane, Cheapside, EC. 
These machines are portable hoists, deSigned to stack 
boxes, crates, barrels, and other heavy articles in piles, 
and consist of an upright, on which slides a bracket. The 
article to be stacked is placed on this bracket, which is 
rai by a hand-winch to the uired level, and the 
article then pushed on to the pile. e standard machines 
have a lift of 9 ft. 6 in., but the ay an may be hinged to 
enable the machine to pass through low passages. 


A small booklet describing the ‘‘ Economic” water- 
furnace has m issued by Messrs. Piercy and Co., 
Limited, Broad-Street Engine Works, Birmingham. The 
furnace, which can be fitted to any type of boiler, uses 
coke as fuel, and consists of hollow fire-bars placed at right 
angles to the direction of the flue. Steam is admitted to 
the interior of the fire-bars and passes out through slots in 
their upper surfaces into the mass of incandescent coke, 
where it is changed into water-gas, and burns with a high- 
cemptespare flame. By this means it is claimed that the 
production of smoke is completely avoided, and consider- 
able economy of fuel effected. 


A catalogue describing the ‘‘ Globe ” suction-cleaner has 
reached us from the Globe Pneumatic Engineering Com- 
pany, Limited, 150, Queen Victoria-street, E.C. This 
machine, which is designed for the removal of dust from 
carpets, furniture, &c., has no reciprocating air-pump or 
bellows, the dust-laden air being drawn in by high-speed 
centrifugal fans operating in series on the armature 
spindle of an electric motor. The dust is separated from 
the air before it reaches the fans by a cloth filter, from 
which it can easily be removed at intervals. It is claimed 
that this machine works more silently and efficiently than 
those employing reciprocating pumps or bellows. 


We have received from Messrs. Revy, Phillips, and Co., 
Limited, Bridge House, 181, Queen Victoria-street, E.C. 
a sectional catalogue of cooking apparatus for hotels and 
restaurants. Prices and illustrations are given of large 
central ranges, gas-heated roasting-ovens, hot-closets, 
carving-tables, &c. The ‘ Reliance” automatic boiler 
is also descri This boiler is gas-heated, and is in- 
tended to supply the large quantity of boiling water 
required in tea-rooms, &c., the water being maintained 
at a constant level, and the gas supply automatically 
adjusted according to the quantity of water drawn off. 
In a separate pamphlet vy’s patent silent-boiling 
nozzle is described. 








CanapiIAN PoputaTion.—The Canadian provinces of 
Manitoba, Saskatchewan, and Alberta have added 300,000 
to their population during the last three years. 
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9323. J. Stratton and E. A.C Old Trafford. 
Cab’ 6 Figs.) April 30, 1908.— 


In the joining of electric cables difficulty is experienced in making 
mechanical connection a from and without ‘the ‘use of solder. 

In some cases the use of solder is impracticable or undesirable. 

The object of this invention is to make an improved connector by 
means of which a good méchanical connection, electrically efficient, 

can readily secured between two sections of cable, or between 
the end of a cable and any terminal or other conductor to which it 
is to be connected. The improved connector consists of two outer 
shells A, the interior surface of which is partly tapered and partly 
threaded, also an inner screwed plug B, having a hexagon or other 
ce onveniently -shaped head in the centre, witha thread cut at either 
side of ‘this head, and tapered at each end beyond the thread, the 
taper ends of the plug corresponding in angle to the tapered 


a Fite A 























‘nteriors of the otter shells. The tapered ends of the plug are 
bored to fit over.the centre core of the cables_or conductors, 
whether such core consists of a single wire or of two or more wires 
stranded together, and the pe fered a slot cut through them longi- 
tudinally to provide for tability. The outer shells A, A are 
passed over the respective ends of the cable or conductor, and the 
tapered ends at each end of the plug B are then respectively 
into the ends of the sections of the cable to be connec 
so that the inner wire or core of each section of cable passes inside 
the bores of the plug, and the outer_layers or strands remain out- 
side the tapered ends of the plug. The outer shells A, A are then 
screwed up on the threads of the lug B until the wires of the 
outer layers of the cable are grip between the tapered surfaces 
of the outer shell, and the plug and the ends of the plug are,com- 
pressed upon the centre wires or cores of the cables or conductors. 
Piccepted May 5, 1909.) 


sof et Po AND HAULING APPLIANCES. 


a mane Ce. Limited, —— 
& carey. Cranes. [4 Figs.) Sep- 
tember 8, auatn — This  inver one Bewgen to a luffing crane or 
a applia at thes} Ae no to, the — has:a rearward 
exten e ic sta approxi- 
mate ihre net fs the aoe ada Hh 5 1 and te Aad y sheave, a 

number 0! Cont fonciting alleys, over which thé hoisting spe 


, $0 that the moment produced. 

need by the pull of the ropes upon the compensating sheaves. 

ae crane is provided with a reyoluble double-framed standard a. 
as c fs'pi et at cl, and carries at its outer end @ sheave over 

which the im ph passes. The jib ¢ is extended beyond its pivot cl, 
and provid vith an axlé upon which are journalled a number ot 


by the load suspended is 


























compensatihy shéRves )“A corr di ber of sheaves g 
are mow ‘upow the!trame of the standard a. The rope d 
Cw ec upon the pivot c!, and over 


ee a over. 
he t sheaves g, 


gf. last of the sheaves S it 
to x yinding.druy, s w ty ian 


y a motor. “It will gts gba ite 
position shown in dotted lines the wae ty i) 


sheaves causes the rope to trav eh so that th end standin of at 
oneaney the same Pitsvation thout Staton of the ie crane 
dru This is of great pds adva: oe when 


uted the’ fib oropetly aed ai 
in * pat or picking up or depoditing 


and lo hd a 
in order to Binds ‘the dest 
the load. (Accepted May 5,1 





RAILWAYS AND FRANW ATS. 


18,822, J.P. Booterstown, and J. Malone, 
September 8, 1908.—According to th t a es 
mber CO! in, e inven ion, a sii e 
electro-magnetis* riiburived #o As tobe capable of a tilting 


movement thro a one angie, and is arranged to co-eperate 
with;.a .two-armed leyer thatis connected threugh suitable 
mechanism with the point-tongue. The electro-magnet 6 is. con- 
tained in a street-box 9, and is supported on knife-edge bearings. 
The electro-magnet 6 will, from the nature of its mounting, have 
a tendency to assume an inclined, position, and its angle of incli- 
nation will be limited by the side-walls of the street-box. 31, 32 
is a two-armed lever at to the shaft 18. This lever is so 
yactionens and is.of such length that the core 33 will be under 
e 


lever when the electro-magnet is in either of its end positions. | 


34, 35 is another two-armed lever mounted on the shaft 18. 36 is 
a tray which contains a roller 37. The tray is freely mounted on 
a spindle 38 which projects from the electro-magnet casing. The 
lever arms 34, 35 engage alternately, as hereinafter explained, one 
of the edges of the tray 36. The operation of the arrangement is 
as follows :—When the electro- t 6 is energised its core 33 is 
actuated, and when so moved strikes against the lever 31. This 
lever arm is raised and the rotary movement imparted to the shaft 
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18. At the end of the stroke the —- is aS shown in full lines 
in Fig. 1. The movement of the shaft 18 is imparted to the crank 
22 and to the lever 34, 35, . The former presses against a disc 30 on 
the rod 24, which is thereby caused to move longitudinally, and 
to shift the point-tongue 8, The downward movement of the lever 
arm 35 brings it into contact with an edge of the tray, and press- 
ing thereon causes the tray to turn about the spindle 38 and 
assume the position indicated in full linesin Fig. 1. The tray thus 
being inclined, the roller 37 passes to the right-hand end of the 
tray. This movement of the roller 37 will alter the position of the 
centre of gravity of the electro-magnet, the electro-magnet will 
turn on its pivotal mounting, this movement being caused, as will 
be obvious, by the depression of the raised end of the lever arm 35. 
The turning movement of the electro-magnet cannot, however, 
take place until the pressure of the end of the core 33 against the 


‘| lever arm 31 is relieved. This happens when the electro-magnet 


is de-energised by the breaking of the circuit containing the elec- 
tro-magnet. The core then falls, the electro-magnet turns on its 
| abe pr J mounting, x the core 33 is brought under the depressed 

the arm 32. When the electro-magnet is again energised, 
the core 33 acts upon the lever arm 32, and the point-tongue 8 is 
shifted in the reverse difection.to its previous movement, (Sealed 
July 15, 1909,) 
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9124. A. E. Dodwell, Leeds. 
Arrangements. (2 Figs.) April 27, 1908.—This invention re- 
lates‘ to electro-magnetic de peter means for railway and tramway 
= It has been fou in such aut tic devices to 

ve Gress eile, for adjusting the throw. given to the points with 

which adjusting means must be in a readil 

According to the present invention, the oes | 
in the actual mechanism and consist of an 
ts in. the levers or cranks of the device whereby 
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the links or rods connected therewith kan be adjusted ow § the | 


mee 


limits of the slot, at any desired distance fromthe fulcrum or | trots ‘mudirum 38, enters the 
A double-éatch-hook-a, | ¢ 


pivotal point of the lever Gr crank: 
cperated by the magnet b, and hinged bars ¢ connected by the | 


rocking lever d, are, utilised, hut the hinged: bare insteed | 


of being connected to long rods connected. to. the bell-cranks, are 
connected fae to each end of a double crank e, mounted on a shaft 
J. One of the hinged bars 





On a ¢rank-shaft /, which carries further cranks m, n, to each of 








| of water-tubes 
| strain at their 


| ward-direction, and are adapted 


| by bolts to the steam-drum. ‘In operation re 


which an upstanding link 0, p is connected. These links o og » 
are connected to levers g, 7, which are ‘provided With ‘sidts. 
means of which the u links o and p are adjustabl; 
secured thereto. To the other end of the lever r there is pivoted 
an upright rod ¢, which is connected in any suitable way to th: 
bell-crank 1, so that by its upward and downward movement it 
operates the ‘points, The lever q¢ is extended sufficiently in both 
ee as to carry at its outer ends connections or wires for 

rating the tongue of the frog. The position of the sector 

cans which the point moves can be altered by the turn-buckle 
- on the vertical rod t, while the same furiction may be performed 
for the frog- tongue if "desired, by providing a turn-buckle on the 
link o. By altering or adjusting the positions of the ends of th: 
upstanding links oand p, connected to the ends of the levers ¢ anc 
r respectively so as: to move them nearer or further away from 
the pivotal points of the levers, the respective throws communi- 
cated to the vertical rod t, and to the frog- tongue connections, cai, 
be increased or diminished. The adjustment is effected without 
in any way affecting the action of or the amount of throw giver 
to the hinged bars ¢, c by the double catch-hook a operated by the 
magnetb. (Accepted May 5, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


9348. James Howden and Co., iieapeee, and J. H. 
Hume, Glasgow. Boiler Furnaces. [7 Figs.) ] April 30, 1908. 
—Thisinvention has for its objett to provide i devices for 


interlocking furnace doors and inlet valves, in order — prevent risk 
of injury: to the fireman: by blowing back of the flames when the 
door is. open to. charge the furnace with fuel. The boiler furnace 
Ais fitted with a hollow door-frame B, which is connected by air- 

iping C to an air-trunk D, to which air is supplied by a fan or 

lower. In the lower part of the air-trunk D, which is connected 
to the ash-space below the furnace-bars, is a butterfly or other 
valve G, on. whose spindle isan arm connected by a link to & hand- 


_ hes, ‘ _Fig 2 
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lever J centred on the door-frame B, and whose inner end is linked 
to.asmall beam-lever K also centred on the door-frame, and having 
at its free end a plunger bolt passing through a guide directly 
over the latch N of the furnace-door B!, When the door B! is 
closed. it is locked by the plunger-bolt, and before it can be 
opened it is necessary ‘to depress the hand-lever J to the position 
indicated by dotted lines in order to withdraw the bolt. This 
action of the hand-lever serves to turn the butterfly valve G into 
the closed position to shut off the air supply to the ‘under side of 
the furnace prior to the final withdrawal of the door-locking bolt. 
(Accepted May 5, 1909.) 


re T. Gowen, Seattle, "U.S.A. Water-Tube 
Boilers. [4 Figs.) September 15, 1908.—This invention relates 
to sectional water-tube boilers of the type comprising steam and 
mud-drums connected by means ofa series of headers from which 
rows of. water-tubes over the furnace-chamber, and has 
particular relation to boilers of such type wherein the rear ends 
of the water tubes are provided with coupling members for 
coupling them together.in groups. The object.of the present 
invention is to provide improved means for supporting the headers 
and water-tubes in boilers of the above type. Between down-flow 
pipes 7 are a plurality of sections each comprising a header 8 and 
two rows of water-tubes 9, the tubes of one row alternating with 
those of the other, thesaid headers being vertically divided by par- 
titions 8!, into pairs of chambers, as 8a, 8b, one of which chambers 
has communication with the mud-drum 3, and the other with 
steam-drum 6.: The two rows of water-tubes of each section each 
communicate with respective chambers of the header 8 of such 
section, and at their end portions are connected by couplings, 
as 10, whereby communication is established between chambers 


Fig.7 
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#9370 5 
Sa, 8b. - The eouplings 10-are formed..with shoulders, and are 
pe the to en one’on another, thereby supporting the rows 


their rear end portions and relieving them of 
ints of connection with headers 8. The lowest 
coupling 10 can on any suitable support.. To facilitate 


positi 





eS 


and removal of “headers 8, thé same are 


the 
| provided on their St end © portions with: * shoes” 18." These 


shoes are set: at.an yee oe nrmgpieee ree \¥ in @ rear- 
te engage and ride on the‘cor- 
respondingly..inclined: upper wall-of. mud-drum 3 being secured 
therese by bolts. ‘The upper ends of the headers are also er 
u ardiy 
bers” 8a eS. and 
rculates: through” the ‘rows:of tubes 9 leading” theréfromi, then 

| through couplings 10 into: the.other rows of -water-tubes, ‘leading 
te chambers 86, then. thro’ the:said chambers 8b to the steam- 
drum 6 where the steam collect... Water which has not-been 
vaporised. will flow from steam-drum 6-down 7 into mud- 


bars is prolonged and connected toa crank & | drum 3, from which it will be again caused'to Circulate through 


headers 8 and water-tubes 9. (Accepted May 5, 1909. 
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: : The form of the deflection curve depends upon|the 3EI ve 
THE CALCULATION OF VIBRATION end conditions. Choosing for Sestialion t — ie / Ww at (18) 


AND WHIRLING SPEEDS. 
By Professor ARTHUR MorLEY. 

Tue increased use of steam-turbines and very | 
numerous types of electric generators has resulted | 
in considerable attention being paid to critical | 
speeds of rotation at which undesirable transverse | 
movements of shafts are liable to occur, and quite | 
recently there has been some discussion of the period | 
of transverse vibration of beams in the forms of 
ships. The calculation of periods in the two cases 
being closely connected, they may conveniently be 
treated together. 

In dealing with shafts, one of the difficulties 
which confronts the designer is the question as to 
whether a particular end bearing corresponds to a 
“fixed” (in direction), or to a freely supported 
end; another is the question of the effect on the 
flexural stiffness of the shaft of attaching loads to 
the shaft by keys or otherwise ; and a third is the 
question as to whether or not an armature core 
dise changes its inclination with that of the shaft 
which carries it. These questions being dependent 
on stiffness of framework, workmanship, methods 
of fastening, and other considerations, must, like 
many Other points, be left to personal judgment 
and experience in particular cases. 

The calculations of natural frequencies and critical 
speeds have been developed particularly in con- 
nection with acoustics, and the results are well 
known for cases which, compared to the problems 
in moving machines, can only be described as 
ideal. Dunkerley* and Chreet have discussed 
whirling speeds, the former having made experi- 
mental determinations, and the latter having re- 
examined Dunkerley’s work from various points of 
view. In what follows the attempt has been made 
to indicate the extension of these results by simple 
approximate methods to the more complex cases 
which occur in practice. The problem can be re- 
duced in many cases to that of the deflected beam, 
and solved by any of the various graphical methods 
which, being quite well known to engineers, are not 
entered upon here. 


Notation :— 
E = Young’s modulus for the material of the shaft. 
I = ‘Moment of inertia of the area” of cross-section 


of the shaft about a diameter = 7 d4, where d 


= diameter. 

l = length of shaft. 

y = amplitude of vibration at a distance x along the 
shaft from the origin. 


n = frequency of vibration (per second) = where = 


= period (seconds). 


a _29 
g= 3708 =—;. 
p’ = value of p calculated by an approximate method. 
w = angular velocity (radians per second) at which 
whirling occurs. 
w’ = value of w calculated by an approximate method. 
w = distributed load per unit length of shaft. 


TRANSVERSE VIBRATIONS. 


Uniformly Distributed Load, such as Weight of 
Shaft. — Assuming simple harmonic vibration 
throughout, at the extremity of a vibration the 
acceleration towards the mean position of any point 
distant « from the origin is equal to that of a 
point moving with uniform angular velocity p 
round a circle of radius (y) equal to the amplitude 
and making a complete circuit in the period of vibra- 


tion & ), viz., p*y. Hence the transverse force 
per unit length of shaft in the most strained posi- 
tion is i p’y. And neglecting the radius of gyra- 


tion of cross-sections about a central axis perpen- 
dicular to the shaft in comparison with the length 
of the shaft, from the simple theory of bending, 


ww 


7 lity P 
EI%Y = “py, (1 
drt - Py ) 
dy _ my =0,. ; “ - (% 
d x 
where 
s, MP; (3) 
m gEL° 
hence 
y=Acosma + Bsinmaz + C coshmez + 
D sinh mx . “ . . (4) 


* Philosophical Transactions of the Royal Society, 1894, 
vol. 185a. 


of the shaft of length / freely supported at both 

ends, and taking the origin at one end, the condi- 

tions are 

ay 

dx 

for « = Qand for = 1. The first two give 

0=-A+0+C+0, 

0=m?(—-A-—-0+C+0); 


y=0= 


hence 
4 A=C=0, 
and the second pair give 


0= Bsinmal + Dsinh mi, 


0 = m* (— Bsinml + Dsinh m J), 
or 
B sin mi = 0 = Dsinh ml; 
hence 


and from (4) 


0, 


y= Bsinmzx = y, sin > 


where 


y, is the value of y fer x . 
9 
2 


and 

sin ml = 0, (6) 
which corresponds to a series of values 

ml=0, 7, 27,39, 42, &. 

w* 42% O* 167? 
m= pr/ ow =0, Bo Pp» f° BB? 
It is chiefly the fundamental or slowest vibration 
which is of interest. y 

It may here be pointed out that the energy of the 
vibrating shaft is partly kinetic and partly strain 
energy, the sum of the two being constant. For 
the fundamental vibration, when the shaft is pass- 
ing through its mean or undeflected position, its 
energy is wholly kinetic, and is 

z 


7 
A = Pr Ydr=}— p yy? | sin®? mada = 
of g 


0 
i sue ; (8) 


When the shaft is in its most strained position 
the energy is wholly potential. Using (5), its 


amount is 
2 i 
) de=sEImtns | 


( 
0 
t Sp y2l. 
g 





&c. (7) 


ay 


; sintmadax = 
d x? 


ser] 


as in (8). 

The frequencies of the fundamental and other 
vibrations of bars, with other end conditions, may 
be found in a similar way, but involve equations 
containing hyperbolic functions. The values of p 
are given in Table I. : 


(9) 


TABLE I. 
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x2, 


Py jormx2 x By / 
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w 
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Ends. 





Supported — supported . . | 


Fixed - free ‘ 3.516, 22.08, 61.70, 121.09 
Fixed — fixed ~ 22.37, 61.62, 121.09, 477.2 
Fixed - supported 15.41, 49.96, 104, 178 





SINGLE ConcENTRATED Loap (W). 
Assume the load to be so heavy as to make the 
weight of the shaft negligible in comparison, and of 
such small linear dimensions that its radius of gyra- 
tion about any central axis perpendicular to the shaft 
is negligibly small in comparison with the length of 
the shaft. Take, as an example, the case of a shaft 
fixed in direction at one end and free at the other, 
and carrying the weight W at the free end. Take 
the origin at the fixed end. Ata distance x from 
the origin the extreme bending moment is 
E1@y —W 2 - 2), (10) 
dx g 

where z is the amplitude of vibration at the free 
end (x=1). Integrating twice with the proper end 


conditions, y = 0 = d Y for « = 0, 
dx 
le? 28 ) 


(7-3 


y having the same form as in the static deflection 
curve ; and at « = l, 


Ww 


Ely = — p*z (11) 
g 


Wy2” 


(12) 





+ Philosophical Magazine, May, 1904. 


Elzg= 
g 





which is, of course, independent of z. If the value 
of z had been chosen just equal to the static deflec- 


y 73 
tion (3) of the load W at the end of a hori- 
zontal shaft, the value of p might be found by 


equating the maximum kinetic energy to the maxi- 
mum potential energy, the latter being equal to 


4 W z. hus 
yw (pz? = 4 Wz, (14) 
g 
p= J =a /*eRt. as before (15) 


The frequencies for other simple cases are given in 
Table II., overleaf. 
APPROXIMATE CALCULATIONS. 

The same method might have been applied as an 
approximation for calculating the fundamental fre- 
quencies in Table I. for shafts carrying a distri- 
buted load, assuming the amplitude y to be every- 
where equal to (or proportional to) the static deflec- 
tion of the shaft, the equation of kinetic and 
potential energy taking the form 


t 
4) “(py)*de=}E if (7%) dx,or} | wyda (16) 
o* ) “ 0 
The assumption is not true ; the static deflection 
is obtained from the equation 
E1vY 
d x 
instead of the equation (1); in other words, the 
transverse force per unit length is different in the 
two cases. But the two curves are very similar, as 
may easily be verified; for example, for the beam 
supported at each end, the static deflection under a 
uniformly-distributed load is 


(17) 


=w 


” 


Y= et? # —~ x)(L+lae—- 22) = 


se (ayaGy +4) 


5 1 1 
where y, isthe deflection at the centre, which agrees 
very closely with the curve (5) 


(18) 


y=ysnm x= y, 51n (19) 


as comparison by tabulation or plotting will show. 

Lord Rayleigh has pointed out that great differ- 
ences in the type of assumed amplitude curves make 
comparatively small differences in the calculated 
frequency, and with such close agreement as that 
between (18) and (19) the results of the approxi- 
mate calculation show remarkable agreement with 
the fundamental frequencies in Table I. 

Effect of Inertia of Shaft.—Returning to the 
heavy weight at the free end of a fixed-free shaft, 
if the weight of the shaft is not negligible, but is 
small compared to the weight W, its effect on the 
frequency may be found approximately by assuming 
the curve of the vibrating shaft to be of the same 
form as for the end load only, which from (11) is 


2 3 
v={ 1(7) -4(F)}e= gy (81 2 — 23) = (20) 
Then by integrating the equation 
d‘y ww. 
dx* = g PY; 


or by equating the maximum kinetic energy to the 
maximum strain energy, we can find p, including 


the effect of the end load and weight of shaft. By 
the latter method, using (20), 
t 7 ‘ 
yt +g pt] vde=h El ($5) a. (21) 
g g > . dx 
1 az 
p2lw+ | @Art-61a5 + x)dz } = 
\ iy, 
id 
9EIgP | (P-2la+a%)da 
0 
33 3EIg¢ 
, oti ‘ 
p(w + io” ) p 
3EIa 
P= A] w+ 3 wi) (22) 
140 


the equivalent mass at the end being in excess of 


W by a of the mass of the shaft. 


The proportion of the mass of the shaft to be 
added to the concentrated load in other cases may 





be calculated in the same way or by Dunkerley’s 


——— 
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empirical method given below; the approximate 
proportions are given in Table IT. :-~ 


Taste IIl.—Transverse Vibration Frequency and 
Whirling Speed of Single Heavy Load. 














Dis- 
Ends. hae Fraction of 
Load w o, WE Weight of Shaft 
from oe gEY | to be 
: =e : | Ends | Included with W. 
A. ns - 8 
ape ag hage i e be nage 
Fixed | Free |l 0 3 pes 
| 140 
jt ty) 48 7 
Sup- Sup- 12 2| 35 
Pp orted | p ywrted {| b | i 3 u 
“a2 mi azbe 
| . : 
Fixed .. Supported, a bie e 1s a 
\ |” a 62 (Sa + 40)/237.7 a02(3a +46) 
iis | : 4 192 Bs 
rixec .. Fixer s | _ : 
| a ob} 2 a, 
|‘ a 500.6 a3 Bb 


SeverAL Loans, 

The methods adopted for single loads on a weight- 
less shaft may be applied to calculate the fre- 
quencies for a shaft carrying two or more loads, 
but the work becomes unnecessarily complex, and 


simple approximate methodsare available. An em- 
pirical method due to Dunkerley is 
[2 = 7,2 + T2 + Ty + TA + &. 
ota! +424 +4 &e. (23) 


Ppt pt pst e 
where T is the time of vibration with several loads 
. Qr2nr2; 
sak Dax Ey es Oe, teen 
Pi Pa Ps 


. &c., are the 


sensibly perpendicular to the shaft ; hence the bend- 
ing moment on the shaft in its most strained posi- 
tion, the form of the deflection curve, and the strain 
energy are modified. The correction to be applied 
in the case of an unloaded solid shaft is very small ; 
fora shaft carrying wheels, armatures, or pulleys, 
or for a ship, it may be important. 

The effect of rotatory inertia may be illustrated 
by the case of a shaft of negligible weight fixed at one 
end and free at the other, carrying a narrow wheel 
of weight W at the free end. Let 6 be the extreme 


slope ¢ ") of the shaft at the free end (x = 1), 
ax 


and i: be the radius of gyration of the weight W 
about a central axis perpendicular to the plane of 
vibration of the centre line of the shaft, then allow- 


ing for the extra couple hs 2 p? 6 exerted on the 
g 

shaft by the inertia forces, in place of equation (10), 

the bending moment at x from the origin is 

Py _W 





, of oy oa \ . 
BT PL la) + Be} (26) 
Hence 
a ot _ a a 
ET ota ee (le a) tA Ox j. (27) 
mF az? 2 199% \ . 
Ely a 5 ) THO | (28) 
and for x = l 
E1.o= ye {22 +407) (29) 
a fk SS J 
— oe ee . 
EI.c= Ur {s5 +05) . (30) 
and 
y= (7) @s-16) 4 (7 )we-22) (31) 
. 


the frequency of the transverse vibration. If ; is 


small, the value found by expansion is approxi- 
= 5EIg 


mately 
we (1 7 ) 


which, compared with (13) or (15), shows the de- 
| crease in frequency. 
| 


9 k* 


473 


; (34) 


If 4 is small, the effect of rotatory inertia will 


be small compared to linear inertia, and the form 
of deflection curve will be little modified, and 
| equating the maximum kinetic energy to the maxi- 
|mum potential energy, we may take the latter as 
approximately equal to 4 W z= when the extreme 
amplitude (z) is equal to the static deflection 
J 73 
A 7) of a horizontal shaft. Denoting the ap- 
proximate value of p so obtained by p' the approxi- 
mate energy equation is 
Wise 4 a Wpeigepe a 3 WP 
4 2) ti. (pO =3 
and since by integrating (10) or writing k = 0 in 
(29) and (30) 6 = 3 = 


(35) 


3EIg 
wa(t +45) 


BF ae 


(36) 
| i? 
| a 

| which agrees with (34) when : is small. The value 
and limitations of this simple approximation in 
| giving the effect of rotatory inertia is shown in 
Table III., where py is the value of p when rotatory 
inertia is negligible—i.e., when k = 0; it will he 


TABLE IV.—TRANSVERSE VIBRATION FREQUENCY FOR SINGLE LOADS CORRECTED FOR ROTATORY INERTIA. 
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ENDS, Distance of | 
—_— from Equation for p2. 
Lnas 
A. B. A. B. 
Fixed 1 ee 0 (Te ; ae ‘) (“ i p2 - ‘* ') = 36 (‘s) 
 ¥ . _48EIg 
Supported .. Supported l 2 2 r Ww 
yw SEI(a3+1))\ (W,, , a+b) _ , (a2 - bey 
~ Tigi”. 2 ?} {5 Mee- ser SF} = OEP Gin 
: Ww. a3 + 433) [Woo 8a+4b)_fep,a%- 2)2 
8 . a b { - 8EI Mp? - E1rS¢t fl {se 
Fixed .. Supported + P ae Sly Pp oe hae | I ae f 
l l _ 1@EIg 
Fixed .. Fixed 2 2 ” “Wee 
Ww 12 EI (a3 + b3)\ (W 4EI(a + ») » (az - by 
a b = - o = 's = $% (EJ)? __ * 
15” a3 U8 bts - ab vaied at bA 


Approximate Value of p® 7 : when + is small. 
; 9 ke 
+(1 
$+(1+7 5) 
48 
cet { k(a - bP 
aeati't—-an 


16 


2 414 9R@ -20y) 
“@PBa+4b)° | 


a? 28a+4bpJ 
192 


6 9k (a - v2) 
8 5? {1+ ] 


4azv2 Jj 





times of vibration for the separate loads W,, W., W,, 

&c., including, if necessary, the time of vibration 

of the shaft alone. This method has been em- 

sloyed in calculating the fractions involving a and b 

in the last column of able II., and it may be 

tested by comparing the fractions given when 
l 


a= . 
9 


Another simple method is provided by the equa- 
tion of the maximum kinetic to the maximum strain 
energy, taking an amplitude (y) everywhere equal 
to the static deflection for a horizontal shaft. 


i p* (W, m? + We v2? + Ws ws? + &e.) = 
g 
4 (Wy, a + Weve + Ws ys + &e.), 


«Se JfZv y*) 
g=(Wy) 


For distributed loads = (W 1*) may be written 
j 
0 


and = (W y) may be replaced by its equivalent 


(24) 


27 
Pp 


T= 


(25) 
(w y*) da, 


U 
EI | M?* dz, 
0 
where M is the bending moment at x, and the sum- 
mations may be effected graphically for irregular 
distributions. 


CoRRECTION FOR Rotatory INERTIA. 


If the whole vibrating mass is concentrated at 
the axis, the inertia force exerted on the shaft by 
the load is perpendicular to the shaft and through 
the centre of the load ; if, however, the mass is not 
so concentrated, the inertia forces are no longer 





which may easily be obtained by eliminating E I, 


= p*, and k? from (28), (29), and (30), the elimi- 
if 


nant is 


lz? 2 ax? 
*. FF 3 
P 
é, > F 0 
18 7? 
” 3° 2 


which easily reduces to the form (31). 

The frequency may be found by -eliminating 6 
and z (which are proportional) from (29) and (30) 
by a determinant, or as follows. Multiplying (29) 

9 . 
by 7 and rearranging. 
WwW 
g 


pret=2(4t 


(29a) 


and multiplying (30) by i 
2(~ se )e=-3 


p? - p? “6 (30a) 


g B g l 
dividing (29a) by (30a) and reducing to a common 
denominator 

WwW 3EI\/(W EI 

- D ~as . na 2.2 wo on 

a(T & a tts r)= 
3 (* 2 y ke? 
9 I 
or 
W., 12EI\/(W o _4EI EI\2 
od = bat 2 ke = = 36 32 

(5* 8B \G" l ) (Ce) in 


the frequency equation, the solution of which is 
_SEIgf, .o# SP a 

P= WRI it + 3a ta/1 + 35 + oi (33) 

The smaller root (taking the negative sign) gives 





seen that the values of p' are slightly above the 
values of p calculated from (33). 
TasiE III.—Effect of Rotatory Inertia on Frequency of 


Vibration and on Whirling Speeds for Shafts Fixed ut 
One End and Loaded at the other End. 











k p wo wl! 
ul Po Po Po Po 
0 1 1 | 1 1 
ts 0.9889 0.9889 1.0115 1.0115 
4 0.9567 0.9577 1.0464 1.0482 
0.9338 0.9363 1.0743 1.0788 
0.782 0.800 1.318 1.512 





The natural frequency for shafts with other end 
conditions may be similarly calculated; the frequency 
equations corresponding to (32) are given in Table 
IV. The values given in the last column are 
equal to the corresponding values in Table II. 


262 
divided by (1 + - +) where 6 and = are the values 


of GY and y at the load. No allowance has been 
= 4 
made in Table IV. for the inertia of the shaft; if 
necessary, it can be made by two terms of the em- 
pirical rule (23), using values of p* from Tables IV. 
and I. oe. 
The approximate correction for rotatory inertia 
may be made in the case of uniformly distributed 
loads, such as the weight of the shaft or uniformly- 
spaced thin dises rigidly ‘attached to the shaft, by 
finding the increase in the kinetic energy and 
neglecting any change in the strain energy resulting 
from the slight change in form. For example, in 
the case of the shaft supported at each end, if k is 
the (constant) radius of gyration of the load about 
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a central axis perpendicular to the shaft, the extra 
kinetic energy of rotation is 


‘ P, 2 
420 42 pe ( dy ) dx (37) 
g 0 dx 
which, since from (5) 
( dy )= m2 m2 cos? m x 
; dz 
gives 
. t 
4 2 y,2 m2 | cos? ma dx =} 2 p? v2 mel = 
g 0 g 
iB 
a2, (38) 


W 0,9 
tT peyrl x B 


Adding this to (8), the total kinetic energy for a 
fixed value of p is increased in the ratio (a + ss n?), 


and the fundamental frequency given in Table I. 
must be divided by 


—5— 
a/ i+ ri 7, 
The approximate reductions for other cases may be 


found, but the transcendental form of deflection 


(4) is awkward to deal with, and values of y and oy 
x 


corresponding to the usual algebraic form of the 
static deflection curves may be used for approxi- 


mate results when , ‘is small. In all cases the ap- 


proximate reduction in frequency is the ratio 


oO ; \2 
ga +*[(gz yee 


fPaz 
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CARRIAGE 


Generalised Results: Irregular Loads and Shafts 
of Variable Diameter.—The formula (25) corrected 
for the rotatory inertia of the loads when the 
radius of gyration is small compared to the length 
of the shaft becomes 

_27 _» = (WP) + 2 (Wie 62) 
sake 2x a/ g=(Wy) 

For distributed loads = (W k* 6?) may be re- 
placed by JS (w k? 6) d x, which, like the other 
terms, must be found graphically in any but the 
simplest cases ; the effect of the inertia of the shaft 
may be included by suitable terms in equation (38). 


(To be continued.) | 


(39) 








THE WIDENING OF WEMYSS BAY 
RAILWAY. 
(Continued from page 74.) 

Tue first of the engravings on page 150 illustrates 
the method of constructing the roof of the concourse 
at Wemyss Bay Station, fully described and illus- 
trated in the preceding article. The columns were 
first erected in position, and after the segments of 
a roof principal had been riveted together, the prin- 
cipal was hoisted to its position by means of the 
“gin” pole and ordinary block-and-tackle, shown 
in Fig. 76. The “‘gin” pole was fixed securely at 
the bottom and kept in position by guy-ropes all 
round. With the roof principal thus suspended the 
ends were fixed to the tops of the columns. The 
roof principals over the main passage to the pier, 
two of which are shown in the same view, were 
erected in a similar manner. The design of this 
main passage to the pier forms the subject of the 
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illustrations on the two-page Plate X VI., and with 
the pier extension constitutes the main points to be 
considered in this article. 

Fig. 63, on this page—a plan of the station build- 
ings around the concourse—shows clearly the rela- 
tive position of railway platforms and concourse to 
this passage-way, and also of the luggage, &c., 
sidings, and the pier. From this enlarged plan, and 
from the pobree, plan, Fig. 64, on the two-page 
plate, it will be seen that there are two passenger 
platforms, which give accommodation sufficient for 
four trains being dealt with at one time, and a 
platform specially for luggage. The latter is at the 
extreme west side of the station, is 250 ft. long and 
18 ft. wide. The passenger platforms are each about 
780 ft. long, and vary in width from 36 ft. opposite 
the buffer-stops at the south end of the station to 
15 ft. at the ramps at the north end. The luggage 
“mew is entirely roofed, and the passenger plat- 
orms are each roofed for a length of about ft., 
as already described in detail. A third line of rails 
is provided between the two passenger platforms for 
the purpose of allowing the engine which brings the 
train into the station to ‘‘round” its train, and 
get to the other end. Auxiliary sidings, each about 
700 ft. long, are provided along the eastmost side 
of the station for the storage of empty carriages. 
Two sidings for the storage of coal for use in 
steamers are provided on the north side of the pier, 
and access to these is obtained by a siding connec- 
tion from the up main line near the signal-cabin at 
the north end of the station. From this siding 
connection access is also obtained to the goods- 
yard, which is at a considerably lower level than 
the main line. 

The platforms terminate at their southern end 
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plece (6 
in the semi-circular concourse, 49 ft. wide, with book- 
ing and parcels-oftice centrally located, and with 
station buildings around the outer side. These 
buildings, as shown in Fig. 63, include station- 
master’s room, first and third-class waiting-rooms 
for ladies and gentlemen, first and _ second- 
class tea-rooms, bookstall, lavatories, &c. The LL THolts _ 
covered passage extending from the concourse to | 126 Joists 
the greatly widened and extended pier is 30 ft. . 
in width. The offices of the Caledonian Steam 
Packet Company and also guards’ and porters’ ~~ 4 ~ 
rooms are situated at the top of the passage, 
as shown in Fig. 63, forming part of the main 
station buildings. At the lower end of the passage “ae . 
waiting-rooms are provided as a shelter for pas- e34 
sengers during wet or stormy weather, as shown 
in section, Fig. 67. Besides the main entrance at| Between the east screen wall and the public 
the foot of the passage, cpenings are provided at | road a house for the station-master, and also houses 
each side to allow passengers to join steamers|for each of three other servants of the company, 
which may be lying at the side berths of the pier. | have been built (Fig. 63). Adjoining the public 
On the north side of the main passage to the road, and in front of the main station buildings, ~ 
pier there is an inclined cartway or luggage there is a spacious forecourt. There are two “% 
passage, on the same gradient as that of the main| entrances to the station, one through the main k a 
passage, along which passengers’ luggage is con- | station buildings for passengers, and the other for (00.1) 1. 5 6" ie as 
veyed between the trains and the steamboats carriages from the public road to the platforms. * 
(Fig. 64). The luggage is conveyed on lorries | Access to the pier, without entering the station, can | passage and the pier. But first, as explanatory of 
drawn by horses, and, as shown in the section, | also be obtained by means of a gate at the west/|the plan and section of the concourse in Figs. ‘4 
Fig. 68, the luggage passage is quite apart from the | side of the forecourt (Fig. 64). and 65 respectively, it may be noted that the dott ed 
main passage, so that no inconvenience to the pas-| Turning now to the details, we pass from the|lines on the former, and on the enlarged pl, 
iers 


sengers is involved by transit of baggage to and 
from the steamers, 





interesting features of the roof of the platforms and 
concourse, already fully described, to the main 





Fig 63, represent the system of concrete p 
and groined arches torming the under-building !or 
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the support of the granolithic paving, as shown 
in section in Fig. 65. Without this under-build- 
ing the paving would probably have become in time 
a disfigurement to the station, as there would un- 
doubtedly have been subsidence of the surface, due 
to ** bulking” of the recently tipped material form- 
ing the embankment underneath. The concrete 
under-building for the main station buildings is 
also shown in Fig. 63. It consists of piers and arches. 
The portion of the paving of the main passage to 
the pier between the concourse and the sea-wall is 
supported on concrete under-building. The paving 
is carried on small ribs running longitudinally and 
resting on larger transverse ribs, which butt against 
the piers of the under-building for the main build- 
ings (Fig. 65). Between the southernmost row of 
columns on the passenger platforms and the con- 
course the granolithic paving is supported on 
rolled-steel joists, shown in Fig. 63. The under- 
huilding for the west screen wall, for the plat- 
‘orm-walls, and for the verandah roof columns, 
is also shown. At the booking and parcels 
office concrete under-building was carried up from 
the hard ground on the foreshore by building a 





concrete wall 4 ft. thick under the walls of the 
offices. Underneath the second-class tea-room and 
the kitchen a spacious cellar is provided, as shown 
on the plan, for storing purposes in connection 
with the tea-rooms. Access to this cellar is ob- 
tained by a stair from the second-class tea-room, | 





with a trap-door for barrels, in the paving of the 
main passage to the pier near the entrance to the 
second-class tea-room. 

The distance from the booking-office in the centre 
of the concourse to the head of the pier is 230 yards, 
and for 137 yards of this length there is the covered 
passage, which, as shown in Fig. 64, runs parallel 
with the inner berth on each side of the pier, so 
that during inclement weather, when these berths 
will be used, passengers will only be exposed to 
the weather for the shortest possible distance 
between steamer and station cover. On the outer 
part of the pier there is a central weather screen, 
as shown in Figs. 64 and 66. The passage-way is 
on a falling gradient of 1 in 21 fromthe concourse 
to the pier; the roof follows this gradient, but the 
longitudinal joists on which the columns rest are 
level, as shown in the section, Fig. 65, the 
columns being of different lengths, with the excep- 
tion of those at the pier end of the passage where 
the floor is level. The details are as a consequence 
of greater interest. The drawings are reproduced 
on the two-page plate, Figs. 66 to 75, and 
on page 150 there is a perspective view of the 
work in progress (Fig. 77), which gives a clear 
id«a of the substructure as well as the columns 
and roof principals. The columns support- 
ing the roof of the main passage to the pier are 
built steel columns, and are placed at 35-ft. 1-in. 
centres, the distance between the roof principals, 
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measuring along the centre line of the passage, 
being 12 ft. The bases of the columns rest on and 
are fixed to two rolled-steel joists, laid longitu- 
dinally ‘at 3-ft. 6-in. centres along the line of the 
columns. These joists are laid perfectly level, hut 
on account of the floor of the passage being on a 
gradient, it was considered expedient to have a 
** break ” in the levels of the joists, as shown by 
the longitudinal section, Fig. 65, and in detail in 
Figs. 69, 74, and 75. By making this ‘‘ break ” 
a saving in the lengths of the coluinns was effected. 
These longitudinal joists are supported by 12-in. 
by 3-in. steel channels fastened to the heads of the 
timber piles on each side of the line of columns, a 
channel being fixed on each side of the pile 
(Figs. 69, 74, and 75). The heads of the piles were 
specially prepared to receive these, as, besides 
having the bolts fixing them together, checks were 
cut in the timber to give each of the channels a 
bearing of lin. All the piles are of greenheart 
timber, the average scantlings being 12 in. by 
12 in. 

The decking of the main passage is carried by 
cross-girders supported on steel brackets fixed to 
the columns and by rolled-steel joists laid between 
the cross-girders (Figs. 69, 74, and 75). The cross- 
girders are 2 ft. deep, while the rolled-steel joists 
are 10 in. by 5in. On the top of the joists oak 
pieces were fixed by means of bolts, and to these 
pieces the pitch-pine planks forming the decking 
were nailed at the level portion at the foot of the 
passage. 

Fig. .69 illustrates the main passage in section, 
while Fig. 70 is a longitudinal section between two 
of the roof principals over that portion of the main 
passage to the pier between the concourse and the 
sea-wall. The columns for this portion rest on 
concrete foundations, the bases of the columns being 
made secure with holding-down bolts. Fig. 71 is a 
drawing of one of the connecting girders between 
the cast-iron columns, at the junction between the 
main passage and the concourse, and the steel 
columns of the first roof principal at the top of the 
main passage. The odd shape of these girders is 
due to the fact that the roof principals of the con- 
course were at a higher level than those of the 
main passage. 








The pier, having been lengthened and widened, 
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has been doubled in area, and is now = of 
accommodating four steamers atone time. The plan 
(Fig. 64) and the sections (Figs. 65 to 68 on the 
two-page plate) give a general idea of the work. 
The piles used in the extension of the pier were of 
greenheart, their average scantlings being 12 in. 
square. Those along the outside of the pier were 
driven to a batter of 1 in 12, and the intermediate 
piles between the old and new faces of the pier 
were driven plumb. The nature of the strata 
through which the piles were driven was chiefly 
gravel and sand, with occasional boulders near the 
top. As the piles were driven, the top walings 
and joists, which were of pitch-pine, were fixed 
in position. These served as a staging for the 
viling-machine as the work proceeded. The deck- 
ing consists of creosoted pitch-pine planking, 4 in. 
thick, laid with a space of ? in. between the planks. 
In order to give passengers a better foothold, a 
coating of tar, with a sprinkling of sand over it, was 
laid on the surface of the decking when finished. 

The arrangement for carrying on steamboat traffic 
was as follows :—When the south widening was 
in progress, the north and end berths were in use ; 
when the north widening was in progress, the end 
and new south berths were used ; and when both the 
north and south widenings were so far completed as 
to allow them to be opened for traffic, operations were 
confined to the construction of the pier extension 
at the west end. It will thus be seen that there 
were always two berths available for steamers 
during the progress of operations. 

Details of the timber work of the pier are repro- 
duced on pages 138 and 139, Fig. 78 is a part cross- 
section in detail representing one of the frames of 
the pier extension. The piles are placed at 8-ft. 
centres longitudinally, and 11 ft. crosswise—i.e., 
the frames are 8 ft. apart, All timbers coming in 
contact with the water are of greenheart; the 
fenders are of elm. The planking, and the joists 
carrying it, are of ages wy while the cope of the 
pier is of elm timber. The elm fenders in front of 
the piles at the face of the pierare each 16 ft. long 
and 12 in. by 6 in. in section. Elm being of such 
a hard nature, is admirably suited for protecting the 
face piles from the effects of the impact of the 
steamers striking the pier when being moored. 
The fenders are attached to the piles by means of 
l-in. spikes and wrought-iron gland-bolts, the 
glands being sunk flush with the face of the fender. 
The cross-ties and joists, which rest on walings 
behind the piles, are fixed by means of bolts pass- 
ing through the piles, and the struts are fixed in 
= by wrought-iron straps and screwing-up 
volts as shown. 

Figs. 79 and 80 are views of the cattle-slips. 
There are two of these on the pier, one on the 
north and the other on the south side, as will be 
seen by referring to Fig. 64. 

Figs. 81 and 82 are enlarged details at the point 
lettered A on Fig. 78. They show the details of 
construction at the top of the outer piles, notably 
the fixing of the 12-in. by 12-in. struts to the 
piles, and the fixing of the elm fenders. Figs. 83 
and 84, details at the point lettered C on Fig. 78, 
show the construction at the connection between 
the bottom of the struts and the cross-ties. As 
will be observed, 1l-in. channels are cut to make 
way for the long screwing-up bolts with the strap 
ends.. Figs. 85 and 86 show details of one of the 
mooring fender-piles. The front pile is carried up 
to about 3 ft. 9 in. above the level of the planking, 
and the elm-fender ‘s continued correspondingly. 
Backing of 12-in. by 12-in. pitch-pine timber is put 
in behind the piles above the level of the floor, the 
foot of the od timbers being securely bolted to 
the pitch-pine joists. A wrought-iron band is put 
in, as shown, t» fix the timbers securely together. 
Figs. 87 and 88, enlarged details at the point 
lettered D on Fig. 78, show the construction 
nt the connection between the top of the struts 
und the top of the piles at the planking joists. 
Fig. 90 shows details of the cast-iron bollards, 
several of which are placed round the cope of the 
pier. The mooring-pile was cut off about 15 in. 
above the planking-level, and the cast-iron bollard 
slipped over it and fixed by means of a 1-in. bolt. 
The space between the top of the pile and the 
metal was filled up with cement grout, a small hole 
being left at the top of the casting for this purpose. 
The thickness of the metal in the bollard is 1} in. 
Figs. 91 and 92 show the methods of securing the 
point of the piles where there was rock. Some of 
these may be seen in front of the sea-wall on 
Fig. 65. 





Figs. 93 to 98 inclusive are details of construction 
at the end berth of the pier extension. Fig. 93 
shows a plan at the level of the joists, part of the 
figure showing the planking laid. Special means 
were taken to strengthen the corners at the front 
of the extended pier, and with this end in view iron 
wales were fixed to the back of the outside wales 
and strutted. At the lower level (Fig. 95) only one 
strut was used, while at the intermediate level five 
struts were put in, radiating, as shown by Fig. 94. 
All were connected together by means of a semi- 
circular iron band sunk flush with the underside of 
the struts. Greenheart shaped face-struts were 
fixed to the iron wales at the corners. Figs. 96 to 
98 are cross-sections to further illustrate the details 
of construction at the end berth of the pier. 


(To be continued.) 








THE SALVAGE OF THE STEAMER 
“ FLESWICK.” 

Few operations in the whole range of engineering 
practice call for greater resource and more constant 
vigilance than the salvage of a wrecked ship, 
because the conditions change so frequently and so 
quickly. The recent salvage of a steamer sunk in 
Cork Harbour last October is a notable exemplifica- 
tion of this, and is the more interesting because 
‘*camels” were not utilised, reliance being placed 
for the floating of the ship upon compressed air 
pumped into the holds, after these had been made 
air-tight. This system has undoubted advantages 
from the economical standpoint ; but it must be 
admitted that the position of the ship was in 
this case favourable to the application of this 
method of recovering buoyancy, as the vessel lay 
on the mud, with a list of 95 deg., so that when 
air was forced into the holds the shell-plating, 
reinforced by the frames, was available for resisting 
the stress set up where there was the minimum of 
resistance due to the weight of water over the ship. 
On the other hand, this superincumbent weight of 
water was greater over the decks and temporary 
cofferdam over the hatches, and this made up for 
their less resistance against the high air-pressure. 
The engravings on pages 141, 142, and 143 show the 
method used in lifting this vessel, thes.s. Fleswick, 
which was sunk after collision with the s.s. Kil- 
larney. 

The Fleswick is a steel screw steamer, built by 
the Ailsa Shipbuilding Company in 1900, is 180 ft. 
long by 28 ft. beam, and at the time of the casualty 
was on a voyage from Garston to Cork, with 750 
tons of cargo and bunker coal on board. At the 
bend of the river, just above Queenstown, she was 
run into by the s.s. Killarney, which was outward 
bound. The Killarney struck the Fleswick, as 
shown in Figs. 1 and 5, at the cross-bunker, and 
cut in and aft at an angle of about 50 deg., the 
Killarney’s stem almost reaching the funnel of the 
Fleswick, cutting through the after bunker bulk- 
head and driving a strong beam against the fore end 
of the boiler with such force that the stays securing 
the boiler to the sides of the ship were carried 
away and the boiler shifted aft about 2 ft. At the 
fore part of the fracture the damage terminated at 
the after bulkhead of the hold, which was crushed 
at the upper part, but not enough to cause much 
leakage. The opening thus made into the Fleswick 
was roughly dened, some 14 ft. wide at the deck, 
and extending down to the turn of the bilge, some 
16 ft. below the deck. The broken side-plating 
was driven aft and folded up like a sheet of paper ; 
a portion of it stuck out 24 ft. beyond the line 
of the ship’s side. Fig. 5 shows the damage 
to the Fleswick after the folded-up side plating had 
been removed with gelignite, and Fig. 7 illustrates 
the bow of the Killarney after docking. The large 
hole in the starboard bow of the latter was prob- 
ably caused by the angle between the deck and the 
side-plating. The hull is of iron, and the effect, 
when contrasted with the fracture of the material 
of the Fleswick, is suggestive. 

The immediate result of the large damage was 
the flooding of the Fleswick from the after bulk- 
head of the hold to the after peak bulkhead. The 
ballast-tanks being empty, the ship lacked stability 
with this compartment full, and went on her beam 
ends as her stern went under a few seconds after 
the Killarney backed out of her. The fore end of 
the Fleswick remained up for some ten minutes 
before it went under, enabling all the crew, save 
one, to be rescued. On examination by the 
divers it was found that the Fleswick had sunk in 





about 27 ft. of water forward and 39 ft. aft at low 
water of spring tides. The bottom was sandy mud, 
and the after end of the ship sank some 3 ft. into 
it (Fig. 10). When the ship sank the coal burst 
off the hatches, and about one-third of the cargo 
ran out, so that all the port side of the ship was 
buried in coal to the after end of the bunker, and in 
the mud from this point to the stern. This made 


| it impossible for divers to ascertain the extent of 


the damage. 

The difticulty and expense of lifting this ship thus 
lying on her side, nearly square to the shore and 
across a three-knot tide, made the underwriters 
hesitate to proceed with the salvage, as, taking 
into account the damage already done, and that to 
be anticipated from lifting, there did not seem 
much prospect of areturn for them. As, however, 
the channel had to be cleared by the owners, a 
contract was made early in December with Messrs. 
Thomas Ensor and Son, Queenstown, to lift the 
ship and place her in dry dock for the sum of 3075/. 
‘*no cure no pay;” the contractors alternatively 
agreeing to accept the ship in full discharge 
of their claim at the owners’ option. The 
contractors, having to lift the ship in as good 
condition as possible, decided to avoid the damage 
to be anticipated were the ship slung with 
wires and lifted with hulks or camels, which, 
with a vessel on her side and badly cut into, was 
bound to be large, and might easily have meant 
breaking her in two at the point of damage. To 
achieve this end they decided to float the ship into 
shallow water by lifting her with compressed air, 
and then, having got her parallel to the shore, to 
turn her over while still air-borne. Close calcula- 
tion of the underwater weight of the ship, allowing 
for the portion of the cargo removed and for a little 
‘* mudding,” gave 600 tons as the actual buoyancy 
required. By closing the hatches to the middle 
line of the ship, and allowing for the dip of the 
ship’s stern involving less air-space at the after end 
of the hold than forward, it was possible to get 
about 400 tons of buoyancy in the hold. The engine 
and boiler-space added 60 tons when filled down 
to the casing, the after peak and store-room 25 tons, 
while air lodging in the bridge and after cabins, it 
was calculated, would make about 15 tons, giving 
a total of 500 tons of buoyancy, to which it was 
hoped to add that of the main tanks—130 tons. 

The first problem was to close up the hatches to 
the middle line, the after hatch being 284 ft. by 
154 ft., and the fore hatch 27 ft. by 15} ft. To do 
this the contractors obtained from Messrs. D. 
Colville and Sons, Limited, two plates 101 in. wide 
and two 95 in. wide by ;j, in. thick, two of them 
being 14} ft. long and two 13} ft. long, each pair 
being, when flanged, about 3 in. less in length than 
the hatch to be covered. The forward plate of each 
hatch was flanged outwards along the fore and top 
edges, and the after-plates along the after and top 
edges, the flanges being 6 in. deep, and welded at 
the corners. These flanges were drilled with 1}-in. 
holes, spaced 4-in. centres and 3}? in. from inside 
edge of plate, as shown in Fig. 8. This figure also 
shows how the plates were connected to the coam- 
ings by hook-bolts, with 24-in. by }-in. rubber joint 
between. The plates being shorter than the hatch, 
there was no trouble in getting them placed, and, 
when tightened up all round, the space between 
them was covered with a butt-strap 6 in. wide, the 
top end being bent out to fit into the bosom of the 
flange of the main plates. A link made of 1-in. 
square iron, about 8 in. long, was made to fit over 
the last two bolts in each of the main plates, and 
this held the bent part of the butt-strap up to the 
flanged part of the plates. The butt-strap joint 
was made with }-in. thick insertion, which was well 
coated with tallow. The butt-strap was fastened 
to the plates with j-in. bolts at 3}-in. centres, the 
bolts going through the space between the plates, 
and the heads inside being secured with 6 in. by 
3 in. by 4 in. plate washers taking both plates, as 
shown in section in Fig. 9. 

While these plates and fittings were being pre- 
pared the spilt coal was raised by a grab, worked 
from the salvage boat, and then more coal was 
taken out of the ship with a plate-scraper, which 
was hauled into the hold by a wire passed through 
a lead block secured to the limber hole in the tank 
bracket and shifted as required. The out-haul led 
through a block fastened to a 30-cwt. anchor, which 
also was shifted as required. The grab and scraper 
were kept going until only about 250 tons of coal 
remained in the ship. The shifting beams were 
removed from the hatches to allow the scraper to 











JuLy 30, 1909.] 


ENGINEERING. 


14! 











work, and before the plates were placed in position 
pitch-pine fore-and-afters were fitted the full length 
of the hatches to steady them. The critical stage of 





| the preparations was now reached—the bolting-up 

, and jointing of the plates by the divers. 

This work had to be done in water so muddy that 

nothing of the work could be seen, and so cold that 
nothing could be felt by bare hands, two adverse 
factors which even the up-to-date appliances of 
Messrs. Siebe, Gorman, and Co., Limited, used by 

the contractors, were unable to overcome. This 
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| was floated in behind a reef and secured so that the 


pull of her winches was taken up by the reef, made 
fair for her to lie against with timber and concrete. 
This barge can be seen close to an old limekiln in 
Figs. 1, 3, and 4, the distance of the barge from 
the ship’s bow being, at the beginning, about 
135 fathoms. 

The first arrangement of the purchases used for 
holding the ship from slipping into deeper water 
while the air was being pumped in, and for heaving 
her in when filled with air, was as follows :—The 
ends of a wire strap were passed in through both 
hawse-pipes, and lashed to the mooring-bitts, winch 
and windlass, so that all had a fair share of the 
strain. From a strap an 8 to 1 purchase led to the 
west bollard on the shore, and the hauling part to 
the smaller winch on board the barge. This was a 
25-ton purchase. Next, another strap of 6-in. 
Bullivant wire was passed through a single-sheave 
block, the two ends being led aft, one above and 
one below the stern frame. Through the thimbles 
in the strap ends, and across the stern-frame, went 
a 5j-in. diameter steel bolt, which was fitted with 
a nut, to enable the thimbles to be tightened against 
the ship’s plating. The single block above was 
only used to equalise the strain on both parts of 
this strap, and was itself strapped to another single 
block, through which led a 6-in. wire, the standing 
part of which was secured to one of the bollards on 
shore, while to the hauling part was attached a 
purchase of two four-sheave blocks with a 3$-in. 
wire fall, which led to the large winch on board the 
barge, as shown in Fig. 6, the shore block of 
purchase being fast to another’of the bollards. 

his rig was easily master of a 100-ton pull. To 
keep the strap on the ship in line for pulling her 
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tedious job was ultimately got through, the divers 
wearing heavy waterproof gloves which enabled 
them to handle the bolts and tools, and so well did 
everything go together that not as much air escaped 
from the joints as would escape from a single diver’s 
outlet valve. To hold the plates in against the 
air pressure four logs 11 in. square were placed 
across each hatch, secured at the lower ends to the 
port coamings by stretching screws and hooks, and 
on the top to the starboard rail, chocks being fitted 
tight between the plates and the logs about 3 ft. 
apart. It was not found possible to get air into 
the main tanks owing to leaks in the air and 
sounding-pipes, which were awkward to get at, and 
it was decided to try to move the ship without 
tackling this job. 

While this work was being done to the ship, pre- 
parations were being made on shore for heaving 
the vessel upright after being lifted into shoal 
water. To secure the shore ends of the purchases 
six lengths of old 12-in. diameter propeller-shafting 
were placed in convenient positions behind the 
rocks and made solid with concrete. The barge, 





partly shown in Fig. 6, with two winches on board, 














straight ahead, another strap was taken across the 
ship’s forecastle head through the two bow fair- 
leads, and secured to the top and bottom parts of 
the main strap. On the tail-shaft another 6-in. 
wire double strap.was placed, in which was fitted 
a single block, through which passed a 6-in. wire 
runner, thestanding part of which was secured to a 
bollard, while the hauling part was attached to 
another purchase of four-sheave blocks with a 3}-in. 
wire fall. The shore block of the purchase was 
secured to the fifth bollard, to which was also fas- 
tened a lead block, through which the second end of 
the fall led, so that both ends of the fall led off 
towards the ship. To these two ends were fastened 
single blocks ee wire falls which led to 
the hulk, shown in Fig. 3, where they were alter- 
nately hove on by steam-winch or made fast to the 
hulk’s bollards. This arrangement was made to 
enable the full 200 fathoms of the 3}-in. fall to be 
hove in by the hulk’s 3-ton winch in a way that gave 
nearly a 6-ton pull on the 3}-in. fall, of which, as 
rigged, there were ten parts, so that the theoretical 
power was 20 to 1 of the winch acting on 6-in. 
wire, or 40 to 1 on the ship, or, again, another good 


100 tons of hauling power. At the start this pull 
was very nearly in line with the ship’s keel. 

To hold the ship’s stern against the flood tide 
two 3-ton anchors were placed on shore in such a 
——_ that the pull would be square to the ship’s 
ength. A 6-in. wire shackled to the sole-piece of 
the stern frame was connected to these anchors 
with a system of single blocks giving a power of 
8 to 1, the hauling part of the 24-in. wire being led 
to a large hand-winch mounted on the shore. This 
wire requiring hardly any adjustment when once 
tight, steam-power was not needed. This purchase, 
like the first bow purchase, may be taken as equal 
to 25 tons of pulling power. 

Owing to the dip of the ship’s stern, as shown in 
Fig. 10, there was far more air forward than aft 
in the ship, while the weight to be lifted was greater 
aft than forward. To help to counteract this the 
hulk shown in Fig. 3 was attached to the ship’s stern 
by a wire strap passing round her counter and stern 
frame. The bight of this strap passed through a 
thimble in the end of a 6-in. wire, which led over the 
hulk’s bow-roller toa purchase of four sheave-blocks 
on deck, the hauling part of the fall leading to a very 
powerful hand-winch. This was used to give an 
additional lift of about 20 tons right aft. In Fig. 2 
the wire round the counter can be seen, together 
with the damage done by it to the bulwarks. This 
damage, it is worth noting, was the only damage 
done to the ship by the actual lifting operation. 

Fig. 3 shows the ship with the air-spaces full, and 
the overflow from the engine-space can be seen 
near the after cross-hatch logs. e after air-pipe 
leads from the stern of the salvage steamer to the 
after swan-neck ventilator on the ship leading to 
the after peak. The air leaked from this space 
along to the bunker-hatch, from which the overflow 
came. The second air-supply was delivered into the 
after hatch, being taken from the salvage steamer 
to a 2-in. iron pipe, which can be seen secured to 
the forward log of the after hatch ; this iron pipe 
led down under the bottom of the plating covering 
the hatch, and up inside the ship about 9 ft. This 
arrangement was made to reduce the pressure on 
the air-compressors. At the time the photograph 
for Fig. 3 was taken the ship was being pulled. in 
aft, so as to bring her into position for uprighting. 
Her bow was well afloat, but the stern was sliding 
over the mud. When lifting, care had to be taken 
to heave the ship in quickly, or her bow lifted, 
and allowed too much air to escape. There was 
used one of Alley and McLellan’s compound com- 
pressors, which was worked with both high and low- 
pressure cylinders delivering to the ship indepen- 
dently, the total output being about 150 cubic feet 
of air per minute, and a second compressor of the 
horizontal type delivering about 60 cubic feet. These 
two being found ample for the job, the large com- 
pressor, which had two double-acting air-cylinders 
18 in. in diameter by 10 in. stroke, was not used 
at all. 

Fig. 4 shows the ship at low water after the air- 
lifting had been pean de To upright the ship, 
ring-bolts were secured to each of the wash-ports 
and scuppers in the starboard bulwark, inside which 
were fitted hardwood chocks as long as they could 
be worked in between the bulwark stays. The 
large heaving-in purchases above described were 
taken off the ship, and a 6-in. wire was secured to 
the tail-shaft and brought up from port to star- 
board across the ship’s deck, and the end passed 
through a single block about 150 ft. from the ship. 
This end was fitted with a large thimble, through 
which ed a short strap, in each end of which 
was a Bullivant lashing-thimble, which latter was 
lashed to the nine ring-bolts in the bulwarks abaft 
the bridge, with 2}-in. wire lashings. This arrange- 
ment distributed the load evenly between the ring- 
bolts and the wire secured to the tail-shaft. The 
single block of the after-purchase before described 
was strapped to the single block, through which the 
tail-shaft wire passed, with a double part of a 6-in. 
wire. The two hauling parts of the 3$-in. purchase 
wire led off from the shore-blocks through two lead 
blocks secured to ring-bolts before the bridge, and 
thence to the barge on shore, thus distributing the 
strain better along the ship. The hulk was also 
used to assist in uprighting her, the hulk’s lifting- 
wire being fast to the sole-piece of the stern-frame 
and brought up under the port bulwarks close abaft 
the engine-room casing, both this and the tail-shaft 
wire lying in the hollow formed in the bulwarks by 
the pull of the hulk in the first lift. 

The air was pumped in as before, and when the 








hatch coamings were about covered by the rising tide 
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a good strain was put on the shore purchases and on 
the hulk. The ship at once began to come over, but 
as she did the air began to escape from the deck 
openings, and in proportion as the escape of air re- 
duced the buoyancy the turning had to be delayed 
to allow the rise of the tide to give the ship greater 
immersion and buoyancy. At the start of this 
operation the ship had about 95 deg. of list, and she 
came over nicely to about 45 deg. of list. At this 
point the air-space became very much reduced at a 
time when the area of the surface of the ship resting 
on the bottom was also much reduced. The result 
of this was that the ship’s port bilge sank some 5 ft. 
or 6 ft. in the mud, and the pull on the purchases 
became much greater as they lost the assistance of 
the air. The resistance of the mud to an increas- 
ing extent opposed the ship’s turning until at 25 deg. 
list she stopped coming altogether, and in this posi- 
tion she remained. Figs. 11 and 12 show approxi- 
mately the movement of the ship during this 
operation. 

As a result of the sinking in the mud of the port 
bilge the coamings of the hatches were some ob 
under water at low water on the port side, and these 
had therefore to be built up before pumping out ; 
another result was that An rv of the fracture 
being some 5 ft. under the mud, it was not possible 
to patch it so as to pump out the engine and boiler 
space. Having removed as much more coal as the 
grab would get hold of, two 8-in. centrifugals, one 
a Gwynne steam, the other a Lindsay Carverhill 
petrol engine, were started on the main hold, as 
seen in Fig. 1, the after peak and engineers’ cabins 
(on deck) were dealt with, by a 6-in. centrifugal 
pump in a boat, not shown in the view. 

The wires used for uprighting, which can be seen 
in this view, were kept tight,'and the hulk continued 
heaving on the port quarter to prevent the ship from 
poing over under the influence of the mud and coal 
odged on the port side. Further to aid this, two 
large tanks were placed on the ship’s starboard 
bow, resting on the belting-piece and lashed to the 
cross-deck log ends, which, as the illustrations 
show, projected over the side. These tanks were 
filled with water. To help to lift the ship’s stern 
the forecastle and fore-peak tanks were kept full, 
as were also the two main tanks in order to assist 
the stability.., 

In Fig. 1 the ship is just starting to move towards 
the shore, and as the bows, being light, went faster, 
she soon hegan to take more list as she lost the 
benefit of the uprighting wires, which then began 
to lead forward instead of square to the ship. In 
something under two hours the hold was all but 
dry, she came back to about 25 deg. list again, and 
came in much as is shown in i . 1. This lift 
brought the ship on to a fairly level bank, on which 
she dried down to the belting in the way of the 
damage. As soon as the folded up projecting- 
plate, above referred to, had been blasted off (12-02. 
charges of gelignite were used for this, each charge 
cutting about 18in. of the plate) the fracture in the 

#shell-plating from the turn of bilge up was patched 
with deals covered with canvas. e bottom of the 
hole was too irregular to be so dealt with, and there- 
fore the two logs, which were run up to stiffen 
the deals, had their lower ends projecting through the 
bottom of the VY, the small space then left below the 
deals being closed up with wedges and oakum. Once 
the engine-room was pumped out, nothing remained 
to be done but roughly to wash off the mud, which 
was lodged evciaalenes and trim the ship upright 
with the coal still on board. When upright the 
ship was docked at Passage West, whence, after 
some temporary repairs, she was taken to Liverpool 
for permanent repair by Messrs. R. and J. Evans 
and Co., Limited, whose tender had been accepted 
by the owners. 

The salvage of this ship occupied from December 
3 to April 20, when she was dry docked. The 
absence of lifting damage, and the small amount 
of plant which sufficed to lift the ship in this 
manner, combine to show that compressed air is a 
most useful aid tosalvage work, at any rate in cases 
in which the upper part of the ship, as she lies, 
is tight and strong enough to stand the pressure. 
In this case the ship was very badly situated for 
slinging and lifting, or cofferdamming in the ordi- 
nary way, but was, on the other hand, very nicely 
placed for standing the air pressure, the greater 
effective pressure being taken by the side of the 
ship which had ample strength, while the pressure 


on the weaker deck gradually lessened as it ap-: 


proached the middle line. In the earlier stages of 
uprighting the air was also of much benefit, for the 





weight of the ship was so lightened by it that it 
may be said that the work of .uprighting was reé- 
duced, as would the effort required to turn over a 
full box be reduced if the box were emptied. 

As regards the total time spent on the salvage 
operations, it must be remembered that this work 
was done on shopt winter days, on many of which 
the weather entirely prevented work, and in other 
cases limited the working time materially. No 
overtime was worked during the job. It is within 
the mark to say that the work being done under 
such unfavourable conditions doubled the time, 
which, of course, could also have been very greatly 
reduced had the ordinary salvage practice of con- 
tinuous work been adhered to. The insured value 
of the Fleswick was 9500/., the repairs, including 
temporary repairs and shifting charges, cost about 

., and the salvage 3075l., so that the result 
was the substantial saving of about 34001. to under- 
writers, evidently a much better result than they 
anticipated when they hesitated to make a contract 
in the first instance, when lifting with ‘‘ camels ” 
and wires was thought of. 

As throwing some light on the question of a 
correspondent, some months ago, as to whether 
boilers really blow up when a ship sinks, the boiler 
of this ship showed no fractures ; indeed, it appears 
that in any case where the immersion of the boiler 
is rapid, little or no damage is to be looked for. 
On the other hand, where the immersion is slow 
enough to chill the bottom of the boiler while the 
top remains hot, violent straining is caused, similar 
to, but perhaps slightly more violent than, the 
straining caused by too rapid steam-raising. This 
damage is known in one case to have resulted in 
cracked tube-plates, but we know of no case in 
which a boiler has actually been found to have 
blown up on board any steamer which has been 
salved after sinking. . 

It may be added that the whole of the above 
work was carried out in accordance with the plans 
net by, and under the personal supervision of, 

r. H. T. Ensor, to whom we are indebted for the 
particulars for this description of the operations. 








Tue Concrete INsTITUTE’s First ANNIVERSARY.—The 
Concrete Institute, of which the Earl of Plymouth, C.B., 
is president, and_ which has now over 750 members, cele- 
brated its first anniversary on Thursday, July 22, by a 
visit to the largest Portland cement works in Europe— 
t.e., the Swanscombe branch of the works of the Asso- 
ciated Portland Cement Manufacturers, Limited, near 
oe a better known as the J. B. White Brothers’ 

ranch. 





PrersonAL.—Mr. Jens Orten-Biving, M.I.M.E., hy- 
draulic engineer, has taken into partnership Mr. Douglas 
Spencer and Mr. P. R. Cobb. ‘The style of the firm will 
be Jens Orten-Biving and Co., and from July 26 its 
address is 94, Union-court, Old Broad-street, E.C. 
—Messrs. John I. Thornycroft and Co., Limited, have 
disposed of their Chiswick works, and notify the follow- 
ing alterations in their addresses :—On and after July 26, 
their head office will be transferred to Caxton House, 
Westminster, S.W. Their marine motor, stationary 
motor, and motor-launch sales department will also be 
situated at Caxton House. They have acquired a large 
and well-equipped garage and repairing works, the 
Vauxhall Bridge Garage, 5 to 11, Vauxhall Bridge-road, 
8.W., where they are able to undertake all classes of 
repairs and overhauls to any make of car or vehicle. 





Tue Earty History or Exswick.—There has just 
been issued by Mawson, Swan, and Morgan, Limited, 
Newcastle-on-Tyne, a reprint of the lecture on the early 
history of Elswick, delivered before the Elswick Foremen 
and Draughtsmen’s Association by Mr. Alfred Cochrane. 
As a record of the beginning of a great undertaking which 
is now world-renowned, this book will be welcomed, 
especially as it has been written by one who, in addition 
to close contact with the establishment, has obviously 
had access to reliable data. The book tells the story of 
Armstrong’s first essays in engineering, and describes his 
early rotatory hydraulic machine of 1838, and his first 
hydraulic cranes designed in the following year, and the 
first manufactured according to a letter to the Finance 
Committee of the Town Council of Newcastle, in 1845. 
In this letter he offered to construct the first hydraulic 
crane, guaranteeing a reduction in the “present rate of 
cranage” to the extent of at least 20 per cent., the Cor- 
poration taking over the machinery at a valuation at the 
end of a fixed term. This seems really to have been the 
beginning of things for the Elswick Company. Mr. 
Cochrane reviews the story of Elswick from the very 

inning, and makes some appropriate reflections on 
the fact that Whitworth — in 1847 many of the 
earlier tools, and is now amalgamated with the Elswick 
Company. It was in 1847 that Mr. Armstrong definitely 
severed his association with the law, and devoted his 
time to manufacture. It is not possible, however, even if 
it were desirable, to follow further the writer in his absorb- 
ing narrative, especially as the price of the book (1s. net) 
is within the range of all. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market opened with a omnes tone, and 
Cleveland warrants advanced in price. The business 
consisted of 3500 tons at 48s. 7d. cash, 48s. 94d. one 
month, and 49s. 24d. three months, and the session closed 
with sellers at 48s. 74d. cash, 48s. 104d. one month, and 
49s. 34d. three months. Cash buyers of hematite offered 
55s., but sellers quoted 56s. 9d. The market was quiet 
in the afternoon, but the tone continued firm. Cleveland 
warrants were dealt in, to the extent of only 1500 tons, 
at 48s. 84d. cash, 48s. 114d. one month, and 49s. 1d. 
September 2. Closing sellers quoted 48s. 9d. cash, 49s. 
one month, and 49s. 6d. three months. On Friday morn- 
ing the market showed a marked improvement, and a good 
business was done in Cleveland warrants at 49s. cash and 
seven or. 49s. 24d. and 49s. 4d. one month, 49s. 44d. and 
49s. 5d. September 10, and at 49s. 9d. three months. The 
turnover was 7500 tons, and the closing prices were 
49s. 13d. cash, 49s. 44d. one month, and 49s. 10d. three 
months sellers. Hematite was quoted at 56s. cash buyers 
and 56s. 6d. sellers. In the afternoon the strength of the 
market was well maintained, and 8500 tons of Cleveland 
warrants were put through at 49s. 1d. and 49s. 14d. cash, 
49s. 4d. twenty-eight days and one month, and 49s. 11d. 
three months. At the close of the session there were sellers 
at 49s. 2d. cash, 49s. 5d. one month, and 49s. 11d. three 
months. There were also sellers of hematite at 56s, 6d. 
cash, and of Standard Foundry iron at 48s. 6d. cash. 
On Monday morning the market opened with a slightly 
easier tone, but an improvement then took place, and the 
close was steady. The dealings amounted to fully 13,000 
tons of Cleveland warrants at from 49s. to 49s. 14d. cash, 
49s. 1d. and 49s. 2d. seventeen days, from 49s. 34d. to 
49s. 5d. one month, and from 49s. 9d. to 49s. 10d. three 
months. Closing sellers quoted 49s. 2d. cash, 49s. 5d. one 
month, and 49s. 10}d. three months. The afternoon ses- 
sion was rather quieter, and 6500 tons of Cleveland war- 
rants were done at 49s. 14d. seven days, 49s. 24d. eighteen 
days, 49s. 5d. one month, and 49s. 10d. three months. 
At the close the quotations were 49s. 14d. cash, 
49s. 5d. one month, and 49s. 104d. three months sellers. 
There were buyers of hematite at 57s. three months, 
but no sellers. On Tuesday morning an easier tone 
eae and 5000 tons of Cleveland warrants changed 

ands at 49s. Od. cash, 49s. ld. nine days, 4%. 2d. 
seventeen days, 49s. 34d. and 49s. 3d. one month, and 
49s. 9d. three months. Closing quotations were weak at 
49s. 1d. cash, 49s. 34d. one month, and 49s. 84d. three 
months sellers. Hematite was dealt in at 57s. 6d. three 
months, and at the close there were buyers at 56s. cash 
and 56s. 3d. one month, but sellers quoted 6d. more for 
each position. In the afternoon the market was again 
easier, and 3000 tons of Cleveland warrants were done 
at 49s. seventeen days, 49s. 24d. and 49s. 2d. one month, 
and 49s. 8d. three months. Sellers’ closing prices were 
48s. 114d. cash, 49s. 2d. one month, and 49s. 8d. three 
months. When the market opened to day (Wednesday) 
the tone was fairly steady. The turnover consisted 
of about 3000 tons of Cleveland warrants at from 
49s. 3d. to 49s. 44d. two days, and from 49s. to 49s. 1d. 
one month, with closing sellers quoting 48s. 11d. 
cash, 49s. 2d. one month, and 49s. 74d. three months. 
In the afternoon the market was quite idle, but prices 
were nominally steady, and Cleveland warrants were 
quoted by sellers at 48s. 11d. cash, 49s. 14d. one month, 
and 49s. 74d. three months. The following are the market 

uotations for makers’ (No. 1) iron :—Clyde, 59s. 6d.; 

alder and Gartsherrie, 60s.; Summerlee, 60s. 6d.; Lang- 
loan, 68s.; and Coltness, 87s. (all shipped at Glasgow) ; 
—— (at Ardrossan), 62s. ; Shotts (at Leith), 60s.; 
and Carron (at Grangemouth), 63s. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia is quietly steady, and a moderate inquiry has 
been in evidence this week. The current quotation may 
be taken as unchanged at 11/. 5s. per ton for prompt 
delivery, Glasgow or Leith. The total amount shipped 
from Leith Harbour last week was 1653 tons. 


Scotch Steel Trade.—Business at the various Scotch steel 
works was resumed this week, but only in a sort of half- 
hearted fashion, as fresh orders are still very scarce. 
Reports state that specifications for angles and plates for 
shipbuilding purposes are a little more plentiful this 
week, but all round there is a t quietness, and the 
majority, if not all, of the establishments are only partially 
employed. The amount booked during the holidays was 
ex ingly small. Export business is quiet. 


Malleable-Iron Trade.—The malleable-iron trade of the 
West of Scotland has again got under weigh, but there 
was no great accumulation of orders to start to. Several 
fair lots were fixed up during the holidays, but on the 
whole the bookings were really very r, and wil! not 
reach to a very large tonnage. Machinery is not run- 
ning full this week, but there are hopes of an: early im- 
provement. 


Scotch Pig-Iron Trade.—There is little fresh to report 
in connection with the Scotch pig-iron trade. The de- 
mand for the ordinary brands of iron is quiet all round, 
and especially is this the case on local account. New 
business is not over plentiful, there not having been any 
heavy bookings since the works closed for the holidays. 

Shipbuilding.—A contract was recently placed by Mes=rs. 
J. Chambers and Co., Liverpool, with Messrs. William 
Hamilton and Co., Port Glasgow, for a large cargo-cairy- 
ing steamer. This vessel is to be built on the Isher- 
wood principle.—An order for a new ferry steamer ‘or 
the Dundee and Ne service was lately given to the 
Caledon Shipbuilding and Engineering Company, Limi':(. 
by the Dundee Harbour Trustees. 
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NOTES FROM SOUTH YORKSHIRE. | 
SHEFFIELD, Wednesday. 
New Colliery.—On Tuesday there was an interesting | 
development in the South Yorkshire coal-field, the first | 
sod of a new colliery being cut at Goldthorpe Lane Ends, 
between spenaiey one Doncaster. The proprietors are 
Messrs. Henry ge, Limited, of Ryhill Main Col- 
lieries, who have leased the Shafton bed of coal from Lord 
Halifax. The company will carry out the work of sinking. 
Water is expec to be the only difficulty, but coal is 
anticipated to be reached in about four months at a depth 
of 100 yards. Employment will be found for between 
700 and 1000 hands, an output of 1000 tons a day bei 
expected. A large and distinguished company assembl 
at the sod-cutting ceremony, which was performed by 
Mr. R. C. Irwen, Chairman of the Lancashire and York- 
shire Railway, at one shaft, and Mr. Baron Kilner, of 
Wakefield, at the other. 


Tron and Steel. wy bar ny a ber Government has 
decided to go in for the larger Admiralty programme is 
conslionel ie enough grounds for anticipatin better 
times for Sheffield. It is almost certain that the local 
armament houses will have a share in the contracts, and 
the advent of the new work is looked forward to. It is 
also encouraging to hear that the Admiralty are now dis- 
tributing the long-awaited armour-plate orders, following 
on the small orders placed at the beginning of the year. At 
present work is generally uneven and ii lar, and the 
aggregate —— is unsatisfactory, but one of the big arma- 
ment firms is busy in its own department on orders for the 
British and Japanese Governments, which is likely to last 
some considerable time. The volume of business done in 
pig iron has undergone further y een this week. Of 
course, trade is affected by the holidays. unusually large 
number of firms have decided to close during the whole of 
Bank Holiday week, due in part to the Territorials being 
away, and to a growing desire to concentrate holidays 
within a certain period, instead of allowing them to drag 
over months, with the consequent dislocation of business. 
In the lighter departments a moderate amount of business 
is coming’ in from abroad, and manufacturers are givin; 
more attention to foreign requirements. With the home 
trade so depressed, they are having to seek fresh fields 
and pastures new, and with comparative success. This is 
particularly so in respect of tools and tool-steel, circular 
saws, and various cutting parts of machinery. A notable 
success in steel improvement is that of a Tinsley firm, 
whose manganese steel for sharp railway and’ tramway 
curves, points, and crossings has  grvaane oe | no com- 
petitor. Such material haseven been supplied to Diissel- 
dorf, right in the heart of the n steel country. The 
building trades are practically making no demand, and 
makers of stoves, grates and builders’ tools are slacker than 
they have been for years. Business at the cutlery works 
remains dull, although the output is rather larger than it 
has been. The razor trade, it is expected, will now suffer, 
because of the American tariff, which, in addition to the 
competition of American ‘‘safeties,” gives a r outlook 
for the local products. Several large silver houses have 
been fairly busy throughout the month, but others have 
been extremely slack. 


South Yorkshire Coal.—So far there has been no marked 
effect upon prices as a result of the unrest in the coal 
trade, and the tone of the week’s market is such as to 
suggest that traders are not unduly alarmed at the pro- 
spect of a general coal strike. The demand for steam 
coal continues very active, and big freights are leaving 
the district for the East Coast particularly. Recent 
rates are well maintained, and buyers are not too parti- 
cular if they can get anything like prompt delivery. Best 
hards are quoted from 9s. to 9s. 6d. per ton, and both 
steam nuts and second hards are inclined to move with 
almost equal freedom at corresponding rates. London 
and the big cities being on summer supply, house-coal is 
quiet, though values are moderately well maintained. 

he values of seconds house coal are only poor. 








An AERONAUTICAL ExurpiTion. —An_ international 
azronautical exhibition has been opened at Frankfort, and 
is to continue 100 days. All kinds of balloons, dirigibles, 
triplanes, biplanes, and gliders are to be on view. 





Tuomas Barton Hotmes Counocr. Scoot, Hott, 
BorterR Exrioston.—The formal investigation ordered 
by the Board of Trade to be held in this matter is fixed 
for hearing in the Sessions Court, New Law Courts, Hull, 
on Wednesday, August 4, at 11 a.m. 





Kingston Dock, Giascow, Borer Exptosion.—The 
formal investigation ordered by the Board of Trade to be 
held in this matter is fixed for hearing in No. 2 Court, 
County Buildings, 40, Wilson-street, Glasgow, on Wednes- 
day, August 11, at 10.15 a.m. 





_ Tax Frencn Batriesnip ‘‘ DANTON :” ErratuM.—We 
inserted inadvertently in our last issue under ‘‘ Miscel- 
lanea ” (see 115 ante) a paragraph relating to the 
delayed launch of the Danton ; this paragraph been 
left over for several weeks through lack of space. The 
launch of the Danton, we are glad to say, was successfully 
completed on the 4th inst. 





Tue AvusTRALIAN Navy.—Contracts for three torpedo- 
boat destroyers for the navy of the Australian Common- 
wealth have been divided between Messrs. W. Denny and 
Brothers, of Dumbarton, and the Fairfield Shipbuildin 
Company, of Glasgow. contract price for roe 
destroyer is 81,5002. Two of the vessels are to be launched 
on the Clyde, and will go out under steam. The third is 





to be packed and shipped and be put together in Aus- 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—A quieter feeling prevails 
and quotations for Cleveland iron have eased after the 
transaction of a large business. Such a turn was not 
unexpected. Traders — cheerfully of the future, and 
predict a brisk autumn business. Stocks of pig iron con- 
tinue to accumulate, but there is a gen lief that 
before long they will commence to decrease, and that 
demand will be such that they will be altogether ab- 
sorbed in about twelve mont The pig-iron ship- 
ments this month are on a moderate scale, averaging 
some 3400 tons per working day, compared with a 
daily average of 4100 tons month, and 4500 tons 
for July last year. No. 3 g.m.b. Cleveland. pig iron 
is obtainable from second hands at 48s. 10$d. for 
prompt f.o.b. delivery, but makers, as a rule, wi 
not quote below 49s. No. 1 is 51s. 44d.; No. 4 foundry, 
48s. ; No. 4 forge, 47s. 9d. ; and mottled and white, each 
47s, 6d. For forward delivery fully 6d. above the fore- 
going quotations was asked, and buyers are ne ogy to 
pay 49s. 6d. for No. 3 delivered to the end of the year. A 
rather better account is given of the East Coast hematite 
pig-iron trade. A few sales have been made this week, 
and further business is anticipated. For early delivery of 
Nos. 1, 2, and 3 the price is 55s. Foreign ore is steady 
and firm, though there is little doing im it. Rubio, of 
50 per cent. quality, stands at 16s. 3d. Pee Tees. 
Freights, Bilbao to Middlesbrough, have been fixed at 
4s. iid. The local consumption of coke is heavy, and 
nue blast-furnace qualities are quite 15s, 6d. delivered 
here, 


Manufactured Iron and Steel.—A little improvement is 
noticeable in some branches of the manufactured iron and 
steel industries. The reports of further shipbuilding 
orders on the northern rivers tend to impart confidence, 
for the slackness in shipbuilding has been the main cause 
of quietness during the past few months. The steel-plate 
trade is a little firmer, with a better demand, but the 


| output is still much below that which the mills could 


give. The Newport rolling-mills are again idle, but the 
stoppage is expected to be of short duration. Producers 
of railway material are turning outa lot of work. Messrs. 
Boalckow, Vaughan, and Co. have secured an order for 
25,000 tons of steel rails for the Transvaal Government 
Railways. Principal quotationsstand : Commoniron bars, 
61. 15s.; best bars, 7/. 2s. 6d.; best best bars, 7/7. 10s. ; packing- 
iron, 5/. 5s.; iron ship-plates, 6/.; iron ship-angles, 6/. 15s. ; 
iron girder-plates, 6/. 5s.; iron boiler-plates, 7/.; steel bars, 
6/. 2s. 6d.; steel ship-plates, 5/. 15s.; steel ship-angles, 
51. 7s. 6d.; steel boiler-plates, 6/. 15s.; steel strip, 6/. 7s. 6d.; 
steel hoops, 6/. 10s.; and steel joists, 5/. 7s. 6d. to 5i. 15s. 
—all less the customary 24 per cent. discount. Cast-iron 
railway chairs are 3/. 10s,; cast-iron columns, 6/. 10s. ; 
light iron rails, 62. 7s. 6d.; heavy steel rails, 5/. 5s. ; and 
steel railway sleepers, 62. 10s. net cash at works ; and 
iron or steel galvanised corrugated sheets, 24 gauge, in 
bundles, are 10/. 10s. f.o.b.—less the usual 4 per cent. 
Ironworkers’ Wagcs Reduced.—The average net selling 
price of iron rails, plates, bars, and les for the two 
months ending June 30 last has just certified at 
61. 6s. 7d., as com: with 6/. 7s. 9d. for the previous 
two months ; and in accordance with sliding-scale arrange- 
ments there will be a reduction of 3d. per ton on puddling, 
and 24 per cent. on all other forge and mill wages in the 
North of England, to take effect from the 2nd prox. 


Cleveland Miners’ Wages.—At a meeting of the Cleve- 
land Ironstone Mine-Owners held er iddlesbrough) 
the miners’ representatives attended and asked the 
owners to forego their claim to 24 per cent. reduction in 
wages. The employers were unable-to acquiesce in this 
suggestion, but expressed their willingness to agree to a 
reduction of 14 per cent. The offer will be laid before 
the district lodges of the miners. 








ANOTHER Naval Fioatinc Docx.—The Lords of the 
Admiralty have placed an order for a floating dock for 
the accommodation of the t war vessels with Messrs. 
Vickers Sons and Maxim, Limited, Barrow. The dock 
will be of similar dimensions to one which Messrs. Swan, 
Hunter, and Wigham-Richardson, Limited, are to build 
at Wallsend. 





Luorv’s Recorp or Sure Losses.—Lloyd’s return of 
vessels lost, just issued, deals with the quarter endin 
with December 31, 1908, and includes all losses repor 
> to July 8. The total removals from the world’s fleet 
through misadventure, breaking up and condemnation, 
as a consequence of stress of weather, is 206 vessels, of 
178,651 gross which is considerably above the 
average wastage. Of this total, wrecks, as usual, account 
for more than half—namely, 108 vessels, of 90,647 tons, 
while collisions have been res ible for the loss of 
twenty-three vessels, of 26,091 tons. Of the other 
causes, foundering accounts for 14,976 tons; abandon- 
ment at sea, 1.197 tons ; fire, 11,963 tons ; breaking u 
or condemnation, 7554 tons; and other losses for 251 
tons. As regards eleven vessels, of 13,724 tons, the fate 
is unknown, as they are classi as “‘ missing.” Not- 
withstanding the enormous preponderance of the British 
fleet, our losses are only about one-third of the total, the 
number one forty-four —_ of y linb Age aue 1% 
centage lost to tonnage owned is, t fore, only 0.36, 
which is much less than in the case of any of the other 
first-class Powers. In the case of Sweden the er 
is 1.32; of Norway, 1.08; of the British colonies, 0.7) 


of America, 0.69; of France, 0.64; of Russia, 0.59; of 
Italy, 0.55; and of Holland, 0.43, 





;| by Messrs. Muskers, of Liverpool 





NOTES FROM THE SOUTH-WEST. 


Cardif.—Inquiries f>r steam, dry, and Monmouthshire 
large coal have been nate, and prices have been 
maintained without difficulty. Steam and semi-bitu- 
minous smalls have shown less steadiness. The best 4 
steam-coal has made 16s. 9d. to 17s. 3d. per ton, while 
secondary qualities have ranged from 14s, 6d. to 16s, 3d. 
per ton. House coal has shown little change ; the best 
oer ualities have made 14s. 6d. to 15s. 6d. per ton, 
while No. 3 Rhondda large has b t 16s. 9d. to 17s. per 
ton. Foundry coke has quoted at 18s. 6d. to 21s. 6d, 
per ton, while furnace ditto has made 17s. to 17s. 9d. per 
ton. As regards iron ore, Rubio has made 15s. 6d. to 
15s. 9d. per ton upon a basis of 50 per cent. of iron, and 
charges, including freight, insurance, &c., to Cardiff or 
Newport. 


Bristol Docks.—The revenue of the Bristol dock estate 
for the year ending — 30; 1909, was 257,308/., while 
the expenditure for the year was 170,088/., leaving a 
balance of 87,220/. available for interest and sinking fund, 
The amount due for interest for the year was 176,149/., 
while the sinking-fund charges for the twelve months 
were 37,656/. It was, accordingly, necessary, after allow- 
ing for some other items, to raise 123,000/. by borough 
rate. The expenditure on capital account for the year, 
apart from the construction of the Royal Edward dock, 
was ae | docks, 394,492/. ; Avonmouth docks, 79,735/. ; 
and Portishead docks, 64,015/. ; making a total of 538,242/. 
The revenue of the past year was unfavourably affected 
by the t depression prevailing in North American 
trade, following on the financial crisis which occurred in 
the United States in November, 1907. 


Plymouth Contractors in London.—Subject to confirma- 
tion by the London County Council, Messrs. G. Shellebear 
and Son, of Plymauth, have secured a contract for the con- 
struction of a southern low-level sewer from Battersea to 
Deptford. The work to,be carried out under the contract 
consists of a sewer, with penstocks, weir-chambers, and 
other incidental works from Wandsworth Common, Batter- 
sea, to the Deptford pumping-station, Greenwich, a dis- 
tance of 8 miles. , The sewer will be of cast iron, lined 
with concrete and blue bricks, the internal diameter bein 
about 8 ft., and a large part of the work will be excavatec 
in compressed air. The contract has to be completed in 
three years. The chief engineer's estimate for the work 
was 480, 0002, 


Newport Dock Disaster.—Nearly all the compensation 
claims arising out of a recent Newport dock trench 
disaster have been paid by the contractors, Messrs, 
Easton, Gibb, and Son, through their legal adviser, 
9 L. H. Hornby. The sums paid vary from 150/. to 


The Swansca Valley.—The collieries have been well em- 
ployed, and the yield of pig iron has been about an 
average. The tin-plate works are fully occupied, and the 
—— we and engineering shops have sonie good orders on 

and. 








STRUCTURAL ALTERATIONS AT THE Lonpon Hippo- 
proMg.—The London Hi rome, which closed last 
Easter, and re-opens on Monday next, has undergone 
considerable structural alterations, and new machinery 
has been introduced. The original 42-ft. diameter stéel 
tank and its hydraulically-operated arena floor have been 
retained. This floor, when raised, affords a circus arena, 
and when lowered enables aquatic performances to be 
given in any depth of water up to 6 ft. 6 in. This tank 
and the adjoining wing tanks contain over 70,000 gallons 
of water, which is raised to a temperature of from 70 deg. 
to 80 deg. by injectors supplied with steam by a Lancashire 
boiler. The original steel grille, or cage, surrounding the 
tank has also been retain and will be used, as before, 
for animal shows. This grille is of massive construction, 
and is in six ents, each agent being lifted by a 
direct-acting ideale ram. @ arena mat, which is 
42 ft. in diameter and 3 in. thick, and weighs 3 tons, is 
drawn on and off the arena by machinery, the mat 
being rolled on a steel cylinder 42 ft. ~ and 2 ft. in 
diameter, driven by a 28-horse-power hydraulic engine. 
The mat can be taken on and off the arena in less t 
a minute. A new proscenium wall has been erected, in- 
creasing the depth of the stage by ae! 15 ft., and the old 
stage has given p to a new one, the front portion of 
which extends y over the or Pe : is 
in two parts, the rear tion being hin to the k 
wall, and capable of heleer lifted by a ram able to deal 
with 40 tons. The front of the stage is propelled 
by an electric motor of 10 horse-power, and travels on 
rails. It runs under the raised part of the stage, which is 
held up to receive it. When the front ion is run 
back the whole of the arena is exposed, and it is therefore 
possible to use the stage for theatrical performances, as 
well as the arena for circus performances, or with a combi- 
nation of the two a performance can be given y on 
the stage and partly in the arena, or in the tank. 
The seating over the arena is all ble, and can be 
cleared away very readily when desired. There are alto- 
gether some twelve hydraulic rams in the Hippodrome, 
three hydraulic engines, and various electric motors for 
driving the extensive ventilating system, working the 
ones. &c. ; in addition, the fire-proof curtain the 
tableaux are a ona lowered by hydraulic paee The 
8 18 equip; with a very complete system of counter- 
man iv. for working thescenery, &c. The whole of the 
work, both architesturel sad’ mechanical, has been 
designed and supervised by Messrs. Frank Matcham and 
Co., and the mechanical work of the has been made 
London. We 
hope, however, at a future date to give a more detailed 
description of the machinery now in use, 
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TEMPERLEY TRANSPORTER AT HERMIGUA, CANARY 
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We illustrate on this page a Temperley bridge 
transporter which has recently been made by Messrs. 
Applebys, Limited, 58, Victoria-street, London, 8. W., 
and which has been erected at Hermigua, in the 
Canary Islands, where it is used for unloading steam- 
ships. Owing to the difficulty experienced in loadin 
and unloading steamers at this port, the special form o 
transporter shown was chosen. It has a cantilever 
extension at each end, one of the supports being on the 
mainland, and the other on a concrete foundation in 
the water. Figs. 1 and 2 show the arrangement in side 
elevation and end elevation respectively,. while a per- 
spective view, reproduced from a photograph taken on 
the site, may be seen in Fig. 3. | 

The cantilever extension at the water cnd enables | 
steamers to come under the transporter in fine weather | 
for loading and «unloading, but when the swell is too | 
great the steamer is anchored some little distance away, 
goods are loaded into or unloaded from barges by means 
of the transporter, and thus transferred to and from 
the vessel. Our illustrations show clearly the adapt- 
ability of the transporter for use in this somewhat 
unique position. 

The total transporting distance is approximately 
199 ft. 6 in., and the span of the central portion between 
the centres of the supports is 94 ft. 6in. The over- 
reach of the cantilever at the land end is 15 ft. 1 in. 
from the centre of its support, while the over-reach of 
the cantilever at the water end is 89 ft. 1] in. from the 
centre of its support. The working load is 1 ton, 
which can be lifted at a speed of 300 ft. per minute. 
The speed of transporting is 500 ft. per minute. 
As electricity is not available at the site, the driving 
= is derived from a 10-in. by 10-in direct-acting 

‘emperley engine, which is supplied with steam from 
a suitable cross-tube boiler. 











REINFORCED CONCRETE.* 
By ArtHur C. AvupDEN, of Liverpool. 


Historical.—The author is fully aware that, when deal- 
ing with a subject such as reinforced concrete, which 
is described by some as being ‘comparatively new,” it is 
customary to preface any remarks with a brief réswmé 
of its history, and it is proposed to follow this time- 
honoured custom, but the reason for so doing is entirely 
different from that which usually prompts such remarks. 
Engineers are not greatly concerned with the actual 
history of the rise of reinforced concrete as a material to 
be reckoned with in very many branches of their profes- 
sion, interesting as such history undoubtedly is ; but the 
are most decidedly concerned in obtaining definite proofs 
of its lasting qualities, and it is only by leoking back- 
wards that any reliable data can be obtained as to this. 

Firstly, reinforced concrete is not the ‘‘ new thing,” the 
‘‘experiment,” the ‘‘unknown quantity” which it is so 
frequently and erroneously described as being. Of course, 
there are new forms and uses of it which we have not yet 
been able to test by time as to their durability, but these 
only represent phases of the development of the material 
as a whole, and do not affect the main question of deprecia- 
tion, upkeep, reliability, and similar im t matters. 
It is a fact well known to all those who have studied this 
question, even superficially, that there were important 
structures in reinforced concrete erected in London in 
1889, which are still in use, and on the Continent can be 
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seen equally large structures sucessfully built twenty- 
five years ago, and also still in use without having been 
strengthened or ‘‘ patched up.” It may probably be said 
that the above instances, being buildings or houses, are 
not very conclusive evidence to engineers, as they would 
probably never be loaded up to even the safe loads for 
which they were desi , and the area of their founda- 
tion-plan is practically equal to that of the buildings 
themselves, and also that they are not subjected to much 
vibration. We will therefore take the case of bridges, 
which are subjected to great vibration, and the foundation 
area of which is very much less than that of the whole 
structure, and we find that there are numerous instances 
of bridges in reinforced concrete built more than ten years 
which are still in as good, or better, condition than 
when first put up. The author does not refer to narrow- 
span bridges or culverts, but to those of fair spans, such 
as the Eslingen Bridge over the River Neckar, with a 
60-ft. span, fourteen years old, and over the same river at 
Ybbs with a 140-ft. span, twelve years old, the Chatellerant 
Bridge, 153-ft. span, eleven years old, and the Prince 
Rupert Bridge at Munich, with 191-ft. span, and ten 
years old. Instances could be multiplied to a great 
length, but the author thinks that even these few preli- 
minary remarks will be sufficient to prove conclusively 
that no one need be ‘‘afraid ” of reinforced concrete, as it 
has ere passed out of its experimental stage, and, 
though failures have occurred through bad design or 
workmanship, there is no doubt that their proportion is 
wonderfully small to the total amount of work done; in 
fact, the reinforced concrete “‘ scrap-heap” is the smallest 
of any material with which we are familiar. 
Materials.—An important point in connection with 
reinforced concrete frequently presents itself—namely, as 
to the nearest aoe where the materials, such as sand 
and gravel or chippings, can be obtained, and it is a 
— well worth close consideration, because, in nearly 
instances, the cost of the proposed structure will be, of 
course, affected by the cost of its constituents, and these 
are in turn much influenced by the cost of freight and 





carriage. ‘ From this particular standpoint it is proposed 
briefly to classify the materials, as itis by no -means- un- 
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common to find that, within reasonable limits, we can, by 
slightly altering our design, use cheaply-obtained aggre- 
gates without in any way materially affecting the use and 
efficiency of the proposed structure, provided, of course, 
that the said structure is not of an ornamental design and 
does not contain much fine work. 

From the above standpoint, therefore, the author will 
consider, firstly, the stone—that is, chippings or gravel. 

In many places the eastern counties fit is practically 
the only stone locally obtainable, but though this makes 
good, tough concrete, it is unreliable for fire-resisting 

urposes owing to its tendency to crack and “‘ fly ” under 

eat. The proposing user must, therefore, balance his 
reduction in capital expenditure by a slight increase in 
his fire-risk. It is interesting, however, to know that 
this tendency to crack under heat can be much reduced 
by passing all the stones through a crusher, as practically 
all flints have their crystallisation definitely bounded | 
planes along which they always break, the remaining 
portions between such planes being comparatively homo- 
geneous, with but little agra | to “fly.” , 

The same remarks apply to limestone, but it has not 
the redeeming feature Hi Ceing more fire-resisting afte! 
being broken ; in fact, it is not advisable to be used at all 
where fire-resistance is an important consideration, as 11 
is very apt to disintegrate to powder under the action oi 
heat ; but it is not to be condemned entirely, as it 1s 
quite a serviceable material apart from increased fire 
risk. It must, however, be remembered that it almost 
always needs washing before use, as, after breaking, 1 
will generally be found to be covered with fine blunt 
dust, which prevents the cement properly bonding wit! 
it; the expense of this washing must, therefore, be s 

ainst the cost of other slightly higher-priced stone 
which can be used as received. 

Sandstone can be obtained in many parts of the country 
in almost unlimited quantities ; but, as a rule, it 1s too 
soft, too porous, and too absorbent for use in reinforced: 
concrete work. Samples should always be taken an 
tested by crushing, and if it is found that it will stand about 
a per square inch, and that the difference in weight, 
when clean and dry, and after being two days unde: 
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water, does not exceed 8 per cent., it may be safely used. 
Quartzite stone is fairly if net too soft and open 
in texture, in which case the same precautions apply as 
for sandstone. 

With reference to testing for crushing strengths of 
either stone or concrete, it must be borne in mind that 
reliable results cannot be readily obtained by crushing 
small pieces, say, of only about a square inch or so in 
area; it is always advisable to use larger test-pieces, say, 
such as have an area of at least 10 or 12 square inches. 

As we are considering the subject of egates from 
the standpoint of disadvant versus. cheapness, it is 
not necessary to allude to the numerous other stones 
which are quite suitable for reinforced-concrete work, 
such as granite, basalt, millstone grit, breccia, diorite, 
trap, &c., although there are inferior qualities of them 
all, but which, as a rule, it does not pay to use. 

With reference to what may be called artificially-pro- 
duced aggregates, broken earthenware and stoneware from 
the Potteries district make quite a good te ; but 
those who have not had experience with this material for 
reinforced concrete will be disappointed to learn that the 
same must be em thus preventing the use of the 
many hundreds of tons of broken crockery now existing in 
some of the older Pottery towns, as the glaze prevents 
the proper adhesion of the cement; but doubtless this 
difficulty will be surmounted in time. When using un- 





and which are of a uniform colour and texture, and quite 
free from adhering pieces of coal and dirt, should be 
used, while. with clinker only that which is really hard 
and clean isserviceable.. In both cases, if the washing and 
riddling or screening are carried out as one process, @ 
more reliable result will be obtained. The question of 
sulphur must, however, be carefully watched. ~ 

lag from furnaces, whether blast or cu makes 
also quite a good aggregate, provided it is hard and 
tough and free from dust, and its sulphur contents care- 
fully noted. , 

As is well known, all clinkers, breeze, slags, &c., con- 
tain a certain amount of sulphur which is apt to attack 
the reinforcing steel with disastrous results. The maxi- 
mum allowable percentage of sulphur in reinforced-con- 
crete aggregates is now being made the subject: of tests 
and experiments—as, in fact, are all other details in con- 
nection with reinforced concrete—and it is to be hoped 
that an authoritative statement on this subject will 
shortly be issued, as it is of considerable importance to 
engineers, particularly to those who have slag-heaps of 
any considerable size ; but there is an important-point in 
connection with the presence of sulphur—namely, that if 
it is in the form of sulphate, it is practically harmless; but 
if in the form of sulphide, it is very deleterious, and any- 
sy ‘ —4 than a very small amount indeed should not 

allowed. 


Fig 1. ARRANGEMENT & RESULTS OF EXPERIMENTS BY THE BRITISH 
FIRE PROTECTION COMMITTEE WITH CONCRETES COMPOSED OF 
VARIOUS AGGREGATES 
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REINFORCEMENT OF FLAT SURFACES 
WIRES OR RODS HELD IN PITCH BY WEAVING 





glazed earthenware, such as broken “ saggers,” care 
should be taken that the thick and thin pieces are, after 
being broken to pass the proper gauge, carefully mixed 
with each other, as a quantity of thin flat pieces together 
are apt to form beds or planes, which are a source of weak- 
ness ; under any circumstances it is always better to mix 
some ry: ee or gravel with all broken earthenware. 

Burnt clay and gault are quite permissible materials, 
provided that they are tough and hard, and do not soften or 

crumble” after being left in water for two or three days. 

Speaking generally, broken bricks are nota good aggre- 
gate for reinforced concrete, although they have given 
excellent results in mass concrete. hey are usually too 
soft and yield too much blunt dust, and have frequently 
old mortar adhering to them ; if, however, they are hard 
and close in texture and free from mortar, they may be 
safely used. 

It is well known that coke-breeze makes an excellent 
class of concrete, but it must be remembered that such 
cannot be regarded as being really fire-proof, although 
some recent tests by the British Fire-Prevention Com- 
mittee, to which reference will be made later, show that 
this material can hold its own very well in this respect ; 
but from its nature it is much less capable of resisting 
either tensional or compressive stresses than harder and 
tougher materials, and the question of sulphur is also 
present. It is, however, quite possible to design a struc- 
—_ in such a way that—omitting the question of the 
est fire-resistance—a large portion of it can be made 
with reinforced concrete composed of this usually cheap 
and readily-obtained ag te. 

There are very few manufacturers or mechanical engi- 
neers who do not make ashes and clinkers, and many have to 
pay to have them removed. It is, however, quite possible, 
with care, to obtain two decidedly serviceable forms of 
aggregate from these, one being the ashes, which are 
very similar to coke-breeze, and the other the hard-burnt 
clinker ; but, as with all other materials except the real 
stone sqprrenins, before-mentioned, discretion must be 
used in the selection of any which are derived from waste 
products, such as are now under consideration. | - 

In the case of ashes, only those that will float in water 





Care should also be taken with all artificial aggregates that 
no free lime is present ; but, asin the case of sulphur, 
there are two forms of this material present—one the free 
lime referred to, which is dangerous, and the other car- 
bonate of lime, which is practically harmless. It must 
be noted, however, that washing and exposure to the air 
and sun will do much to convert the dangerous sulphide 
into the comparatively harmless sulphate, and exactly 
the same is.true with reference to the harmful free lime 
and its practical safe carbonate. Unfortunately, quite 
good and accessible tes containing lime or sulphur 
are sometimes condemned en masse because no discretion 
is exercised as to the form in which such occurs. 

Mention has already been made of the washing and 
screening of tes, and it may be of interest to note 
that ‘‘jigging” is a much better method than throwing 

inst an inclined sieve or screen ; it has the advan 
also of enabling the washing to be done simultaneously 
with the screening, and also—particularly in the case of 
the artificial aggregates—jigging knocks the weak corners 
off and produces better shaped pieces. 

Before leaving the subject of aggregates, tte author 
would draw attention to the recent important fire-tests, 
made by the British Fire-Prevention Committee, of 
concrete composed of various descriptions of material, 
the proportion of cement, sand, and te being 
identical in each case—t.e., 1-2-3, except with the burnt 
clay and coke-breeze where there was no sand, the pro- 
portion being 1-0-5, 

The illustration, Fig. 1, above, kindly supplied by the 
British Fire-Prevention Committee, shows diagrammati- 
cally the arrangement of the test, which was simultaneous 
and exactly the same for all the slabs, which were all uni- 
formly loaded to 224 1b. per foot super. The remarks 
printed beneath each slab are of much interest as showi 
the behaviour of each material after being quenched wit 
water when practically red-hot. The slabs were all 10 ft. by 
2 ft. 7 in. clear span. Engineers will be interested to know 
that the furnace clinker mentioned was obtained from off 
the bars of an ordinary steam-beiler, not from destructors. 

Sand. nd is, in. some parts of the country, more diffi- 
cult to obtain than any other constituent of reinforced 


concrete. A certain amount is absolutely necessary, and 
nothing up to the present is known which really and en- 
tirely supplies its place. ineers having foundries will 
have a ready means of judging sand for reinforced con- 
crete if they remember that, generally speaking, the 
better the sand is for moulding the worse it is for reinforced 
concrete. For instance, it must not bind—that is, retain 
any shape when compressed, and it must be incapable of 
being smoothed with a trowel toa bright surface, or of 
standing up by itself when cut with a shovel; these 
being rough-and-ready methods of ascertaining that the 
sand has what is required—namely, sbarp grains. 
Dirt in the form of slime, mud, or vegetable refuse is 
distinctly bad, but a little loam, enough to soil the fingers 
when lightly rubbing the sand between them, but not 
enough to make the sand itself adhere to them, is no 
detriment. Small particles or nodules of clay do not 
nag affect the strength of the concrete, provided 
they are very small both in themselves and in number, 
but they are not an advisable ingredient, and should be 
avoided if possible, unless there is ample time to mature 
and test sample pieces of concrete made with the sand 
containing them. 

If sand is scarce or costly, some economy may be effected 
by ay St very small pieces of the stone or other 
aggrega’ low. 4-in. mesh as sand, and mixing them 
with some real sand. The economy is not so apparent as 
appears at first, because the small pieces must be screened 
out from the aggregate, and, in most instances, 
washed to remove the floury dust before being mixed 
with the real sand, ready for putting in the gauge-boxes. 
It is not good practice to use the stone te and its 
smalls and dust and some sand upon the chance that they 
will be in the proper proportions, and that the voids and 
spaces will be properly filled. Experience has shown that 
this is usually not the case ; and although this frequently 
is the practice with mass-concrete, it should not be allow 
in reinforced work, where absolute homogeneity is so 
essential. 

Cement.—With reference to cement there is nothing to 
remark, as most excellent descriptions of this material 
are obtainable anywhere ; but it should not’be one of the 
many mixtures impo into this country as “cement,” 
which do not deserve the name, and are costly at ~~ 
price. Any user is safe if he insists that his cement shall 
pass the British Standard specification in every detail, 
and that it is purchased from a reliable manufacturer. 

Reinforcement.—Since the issue of the first patent with 
reference to reinforced concrete in 1831—which, it is inte- 
resting to note, was to an Englishman, and, as far as the 
author’s present information stands, this patent out-dates 
all others in any country—the number of patent systems, 
forms and methods of reinforcements have m very 
great, of which many survive. However, it is not now 
proposed to enumerate the various systems, whether 
patent or otherwise, but only briefly to-draw attention to 
the advantages and disadvantages of such in each par- 
ticular instance. ‘s 

Firstly, it may be said that practically every one of the 
many systems at present in use has good points in which 
it is superior to others, but it is also certain that no one 
system the monopoly of being the best in every in- 
stance and in every form of construction. For example, 
that which is gpeer ny A good for beams is inapplicable 
or unnecessarily costly for use in flat surfaces, and the 
same may be said as regards others for use in columns, and 
not in arches, and so on. 

Secondly, it is frequently cheaper to sacrifice a little of 
the theoretical efficiency of any method for the sake of 
ease of handling upon the actual work in progress, as, all 
the metal in reinforced concrete being covered up, any 
error in position, due to misplacement or to any ae 
having become loose, or driven or shaken out of p 
when the surrounding concrete is being punned, cannot be 
seen and put right. It will therefore be readily seote: 
nised that any methods involving loose pieces, or suc 
fastened together at many points with small diameter 
wires, are not so efficient in actual work as those where 
all the parts are rigidly fixed together. 

It is also important that all reinforcement should be 
so designed as to a considerable amount of initial 
rigidity, so that it does not or warp or twist when 
placed in position in the mould-boxes. Many illustra- 
trations regarding this could be quoted, but that of com- 

ression-bars intended to be above the neutral axis in a 
m, sagging down by their own weight till a portion of 
their length is below the said axis, where it is worse than 
useless, is not by any means as rare as it should be. The 
same remarks apply to lateral misplacement, particularly 
in the case of p- altbes and struts, as well as to the pitch- 
ing and spacing of reinforcing bars or metal on flat sur- 
faces, aan floors, walls, &c. In these last-mentioned it 
is tically essential to have the or metal so 
designed that it cannot be knocked out of place, as it is 
almost impossible to keep a number of separate loose hars 
in proper pitch ; it is advisable, therefore, that all rein- 
forcement for this furm of work be woven together, as 
shown in Fig. 2. 

Punching or slitting solid plates into strips or bars is 
another efficient form of reinforcement for flat surfaces, 
particularly for those which are approximately square in 
aay ig where the strains are practically equal all over ; 

ut for flats, where the length is considerably greater 
than the span, a wire meshing is cheaper, as the cross- 
span wires take the load, the longitudinal ones being only 
necessary to keep the others in pitch, and it is not advis- 
able to pay for metal and strength in the longitudinal 
direction where it is not wanted. 

Auxiliary Tension Members in Beams and Siabs.—An 
examination of all the ted specifications for the last 
ten years, dealing with reinforcement, or a reference to 





the advertisement pages.of. technical journals, will show 
that it is. almost universally ‘acknowledged that these 
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important accessories must be inclined to the main ten- 
sion-bars, and not be at right angles thereto, and also that 
such Lars must be so designed as to retain absolutely 
their positions where they are connected to the main 
tension-bars, and cannot be slipped or moved along the 
same when ramming the concrete or otherwise. The 
reason for this inclination will be readily understood. In 
aslab breaking under a test load the cracksare not normal 
to either the neutral or transverse axis, but are at an 
angle thereto, and it is known that the most efficient way 
of preventing any two surfaces from coming apart is to 
spike them together with a nail at right angles to them- 
selves. This reinforcement is therefore designed so as to 
pass through the weak portion of the beam or slab where 
cracks are likely to occur, at right angles to such cracks 
(or planes of rupture), as shown in the diagonal dotted 
lines, this reinforcement being, of course, in addition to 
the main tension-bars taking the main tensional stresses 
below the neutral axis of the beam, as shown by the dotted 
line parallel to the surface of the slab. It is not such good 
practice, though frequently exceedingly convenient, to 
obtain auxiliary tension members by means of placing a 
large number of rods or bars in the bottom of the beam 
aa bending up the ends of them at various points, 
although by this means the desirable inclination above 
mentioned is gained; but this design involves a con- 
siderable excess of metal at the centre of the m, 
and a greater weight of steel than is required must be 


_ purchased. 
(Zo be continued.) 








SOME POINTS IN CONNECTION WITH 
THE LANCHESTER THEORY OF FLIGHT. 
To THE Epitor OF ENGINEERING. 

Srr,—Readers of fiction may occasionally have come 
across & mathematician who has achieved immortal fame 
by supplying the mathematical key to the problem of 
flight. I do not think it will be too much to say that 
Me. F. W. Lanchester has as nearly as possible realised 
this ideal in his work on aerial flight. ‘The comprehensive 
grasp of the subject displayed by him in those two 
volumes fully entitles him to be rded as one of the 
leading exponents of the subject, and the light thrown on 
obscure points cannot fail greatly to advance the practical 
development of aviation. 

Nevertheless, there are certain points in which, as it 
seems to me, there is room for uncertainty. It is too 
much to expect that any book On a new subject, least of 
all thés subject, will finally settle all the questions that 
arise. Numerous reviews have raised points of detail, 
but I am not aware that any attempt has been made to 
ascertain weak points in the general theory. The theory, 
as a whole, is probably almost perfect, but (as Mr. 
Lanchester would probably be the first to acknowledge) 
numerous minor:features render its application difficult in 
some cases. 

One of the first points (criticised by Major Baden- Powell, 
Mr. A. P. Thurston, and others) is the question of the 
virtuel incompressibility of free air. While numerous 
students of aviation, and particularly bird-flight, have con- 
sidered this point as being one of considerable importance, 
Lanchester regards it as quite a secondary matter. The 
a-gument for hie view is given in Appendix I. to Vol. I., 
and is based on the Bea, shetion laws of sound and the 
velocity of transmission of compression in a To state 
the matter in a simple form, the compression travels so 
rapidly through the air (with a velocity relative to the 
surface equal to that of sound) that the local effect on the 
air is inappreciable. 

The work of Bashforth and Mallock on ballistics has 
shown that when the velocity of a projectile approaches 
that of the velocity of sound the resistance varies as 
between the fifth and sixth powers of the velocity, and 
that for small velocities (say up to 100 ft. per second) and 
very large ones (say 5000 ft. or 6000 ft. per second) the 
resistance is as about the square of the velocity. Professor 
Boy’s instantaneous photographs of rifle bullets, showing 
the compression waves, lead to similar results. On the 
other hand, various authorities have considered that when 
the compression is produced by a large plane surface or a 
concave one the air is, toa certain extent, imprisoned, 
and behaves partially according to Boyle’s law, producin 
a more intense reaction in accordance with an increas 
density. See quotation from the Cambridge Text-Book 
of Zoology in my “ Problem of Flight ” (chapter iii.). The 
whole difficulty lies, I think, in the fact that during 
flight the conditions of stream-line flow cannot be con- 
tinuously maintained. The reasoning given by Lanches- 
ter in the Appendix referred to is undoubtedly correct, 
subject to the qualification he himself mentions ‘‘ regard- 
ing the fluid motion as due to a field of force,” but this 
simple “field of force” is not permanent under practical 
conditions. The oscillations of the machine and the irregu- 
larities in the structure of the rag gusts, strati- 
fication, he.) will frequently cause the flow about the 
nerofoils to be discontinuous, and it is doubtful how the 
** Dippler principle” will exactly apply under such con- 
ditions. Certainly Lanchester’s view of the subject is 
more scientific than that of his critics, but the latter may 
have some grounds for their objections. 

The next point is the viscosity question. Sir Hiram 
Maxim, Professor Langley, and Professors Dines and 
Ritter von Loesse have expressed an opinion (based on 
experiment) that the tangential force is negligible. Lan- 
chester asserts the opposite. fessor m occupies an 
intermediate position in the controversy. Certainly, if 
the viscosity is negligible, a large and very important 
‘part of Lanchester’s theory becomes void, although 
several of his critics overlook the fact that body resistance 
and dynamic effects will be by no means negligible 
Lord Rayleigh, in his paper to the Manchester Literary 
and Philosophical Society in 1900’ showed conclusively 





that head resistance ow than that due to the longitu- 
dinal component of the reaction on the aerofoils) was of 
the utmost importance. Lanchester seems to have over- 
looked this corroboration of his ideas, but it is, as a 
matter of fact, quite easy to deduce several of his funda- 
mental formule from those given by Rayleigh in_the 
aforesaid paper. The chief argument adduced by Lan- 
chester is that the velocities and areas concerned in 
avian and. mechanical flight are such as to exceed the 
critical conditions of flow (as discovered for fluids by 
Osborne, nolds, and Allen), so that the viscosity (or 
rather stern friction) varies as the square of the velocity 
instead of as the first power of the velocity (as would 

the case if it was a simple question of shearing the air). 
To put it simply, the whole of the moving surfaces cause 
the air in their immediate neighbourhood to form eddies, 
a sheet of such eddies covering every surface, and since 
there is an actual alteration of momentum in the forma- 
tion of these eddies, the resistance due to them will vary 
as the square of the velocity. The question is wholly a 
matter of experiment, and I cannot feel satisfied that the 
few experimental results given by Lanchester will neces- 
sarily apply to the large surfaces and velocities of man- 
carrying machines. On page 75 (section 56), vol. i., he 
states that the V? law is ‘‘ probably accurate enough for 
ordinary computations of resistance, whether frictional or 
direct,” but in view of the great discrepancies in the value 
of & as given in various parts of that volume, it would 
seem desirable not to be too sure of this, as far as fric- 
tional resistance is concerned, particularly since the de- 
ductions from this rule are so far-reaching in their effects. 

Here again, however, Lanchester shows a more com- 
prehensive view of the subject than the adherents of the 
**no-friction” school, and an examination of Mr. Turn- 
bull’s experiments on various surfaces will convince an 
engineer that if Lanchester may have over-estimated the 
friction, others have certainly greatly under-estimated it. 
One objection that has been raised by Sir Hiram Maxim 
is, that since by the molecular theory of gases there is 
repulsion throughout them, no force can be required to 
separate and pass between them.* It must be considered, 
however, that the individual momenta of the molecules 
are affected by the passing of the solid through the air. 
If a molecule impinges on a moving surface during the 
instant of impact, it must either move with the surface or 
slide backwards along it (¢.¢., remain in the same position 
in —_—- If it moves with thesurface, then momentum 
has been given to it, and work is done on it. If it slides 
along the surface, then there must be a certain frictional 
resistance. Aguinst this, it may be said that the time of 
impact is infinitesimal, and there can be no appreciable 
forward velocity imparted. If this were true, then vis- 
cosity could not exist at all; but, as a matter of fact, its 
time of impact is not infinitely small, but only indefinitely 
small, and there must be some resistance. Add to this 
the formation of a definite arrangement of the molecules 
in vortices [It cannot be denied that vortices may be pro- 
duced in gases], and the existence of resistance is certain. 

The next subject of dispute is the hydrodynamic system 
of flow, including the questions of cyclic and _ peripteral 
motion. Those Beat me with hydrodynamical theory 
and its practical corroboration by Hele-Shaw, are inclined 
to view with great misgivings the diagrams in cap. iii, 
vol. i., in Mr. Lanchester’s book, and even those who 
have studied the subject and know of the discrepancies 
between the real and ideal fluids may pause before assent- 
ing to the wholesale application of the principle of stream 
line and cyclic motion to the aerofoil. One’s common 
notions of a fluid are more akin to the Newtonian type 
than to the Eulerian type, although there can be no real 
doubt as to the physical existence of ‘‘continuity” in 
actual fluids. Several practical aeronautical engineers 
find two difficulties in the theory : (1) the rise of the fluid 
before it has actually come into contact with the aerofoil, 
and (2) the absence of eddying about the aerofoil. The 
existence of both these difficulties renders the conclusions 
of cap. viii. on the “‘aerofoil,” not altogether acceptable, 
and since that is one of the most important parts of the 

neral theory, it is necessary to consider the matter a 
ittle in detail. 

As regards the rise of the fluid towards the aerofoil, it 
is obvious that this must occur to some extent or else no 
air could flow over the front edge of an aeroplane, and 
consequently the well-known “leading edge” effect would 
be inexplicable. The actual existence of such a flow has 
also been shown by Baden- Powell (see his ‘‘ Practical Aero- 
dynamics”). Furthermore, the fact that in the Philli 
aerocentres the centre of pressure is well towards the 
front, demonstrates that a considerable body of air must 
rapidly fill the concavity. It must also be remembered 
that the compression due to the reaction on the trailing 
surface of the aerocentre will spread rapidly in all direc- 
tions, and the fluid will tend to move in the direction of 
least resistance, or that if discontinuity occurred in the 
concavity behind the leading edge, unless the flow was 
considerably faster there than in the other parts of the 
field, the fluid would be pressed up into the concavity. It 
is, in fact, this transmission of the compression which 
ensures stream-line flow under the given conditions. The 
forward pressure due to the alteration of the momentum 
on the trailing surface causes the fluid passing under the 
leading surface to also press forward and upward, thus 
determining the form of the stream. A most important 
point, however, is this, that unless the “‘attitude” of the 
aerocentre is appropriate, the compression will not balance 
the discontinuity and the rise of the fluid will not occur 
(see Fig. 118, vol. i., page 278, section 188), and this is to 
my mind one of the great difficulties in connection with 
the whole Lanchester theory. The initial direction of the 
air, eddies in the air, and oscillations of the machine will 





* A further conclusion from this reasoning would be the 
contradiction of Boyle’s Law. 





all contribute to cause frequent departure from the proper 
attitude, and so soon as this departure occurs the various 
conditions as to the reaction, &c., cease to apply with the 
necessary exactitude. 

Next, as to the eddying. This matter is closely con- 
nected with that discussed above ; but over and above 
this is something more. It is well known among naval 
men that abaft the maximuim ‘section of a ship of good 
stream-line form there is a certain amount of eddying, 
probably due to the aceumulation of the small eddies 
arising ow turbulent skin-friction. Thesame thing may 
be —— in the aerofoil. Behind the ¢rest and on the 
top of the aerofoil there will almost certainly be a smal! 
discontinuity, and the slightest disturbance or departure 
from the correct attitude will increase this with the result 
of increased resistance. At the same time the discon- 
tinuities above referred to, as occurring on the underside 
due to defective attitude, will be of frequent occurrence, 
so that while the Lanchester principle is applicable 
on general lines, it must be anticipated that there will 
be a further resistance due to sak tai flow. In 
my opinion, this is one of the reasons for the high values 
of the viscosity coefficient, and although the two errors 
compensate to a great extent, they both tend to vitiate 
the theory and prevent its complete applicability. 

Without wishing to be captious, it also seems to me 
that more definite information is required as to the quan- 
tity K, the ‘“‘sweep” constant. In section 180 a value 
E = 3.3, of which K is a function, is given as the result 
of experience. Since many of the important tables in 
chapter viii. are based on this constant, it seems desirable 
that this subject should be much more thoroughly investi- 
gated. K becomes unity, or a little over, as the result of 
this assumption, and it does not seem perfectly clear why 
(when superposition of flow is suggested asan explanation 
of the Sacuier supe planes experiments) it might 
not be a gc deal more than this. This is, however, a 
minor point, but one which will have to be settled before 
the exact values in the tables can be accepted. 

As for the rest of the matter in the first volume, the 
whole hangs together so well that little or no exception 
can be taken. The experiments described at the end are 
hardly conclusive enough in view of the small dimensions 
and obvious difficulty of measuring the velocities and 
gradients, but every care seems to have been taken. The 
aerodynamic balance described in section 246 seems to 
resemble that employed by Ritter von Loesse. Some of 
the algebraical results in the chapter on ‘‘ Economics of 
Flight ” have been, to a certain extent, given by Pénaud, 
Rayleigh, and Ferber. 
he second volume deals almost wholly with the 
question of stability, and Lanchester has distinctly struck 
out a new line in this direction. It seems rather unfor- 
tunate that no mention has been made of Professor 
Bryan and Captain Ferber in this connection, although 
their method of attacking the subject is totally different 
from Mr. Lanchester’s. Captain Ferber certainly shows in 
his article (August, 1905) in the Revue d'Artillerie some 
eurves of the tumbler form somewhat resembling those on 
Lanchester’s phugoid chart. There does not appear to 
be any corroboration of Professor Bryan’s long and short 
period oscillations in the Lanchester theory. 

In regard to the principal equation for stability (page 99, 
section 63, vol. ii.), it would seem necessary also to specify 
the position of the centre of gravity of the machine 
relative to the centre of pressure on the main surfaces, 
since it is inconceivable that this can be unimportant. It 
is limited, to some extent, by the value of the moment of 
inertia, but it must be necessary for the centre of gravity to 
lie under the centre of pressure during the rectilinear and 
undisturbed flight. Apparently, also, the variation in 
C with regard to 8 is not considered worth taking into 
account. Of course, if Kummer’s experimental results 
are correct, with a large aspect ratio the shift of the 
centre of pressure will not be appreciable for a small 
change in f.* 

There would séem to be considerable difficulty in apply- 
ing his rule for lateral and directional stability to complex 
types, and probably Lanchester will further develop this 
part of the subject. 

It is noteworthy that the rules for the limiting velocity 


for a oe weight (page 328, vol. ii.) are also deducible 
from the Hastings, Mullenhoff and De Lucy empirical 


formule connecting the weight and area of wing of birds. 
In regard to the notes at the end of the volume on 
gyrostatic control, Lanchester does not seem to have con- 
sidered exactly how this could be applied to a flying 
machine. In the case of the Brennan mono-rail appara- 
tus, it is necessary to neutralise gyrostatic torque in cer- 
tain directions by coupling and gearing. Similar arrange- 
ments would be necessary in flying-machines. } 
Another question which occurs to me is in connection 
with turbulent wind. In sections 43, 44, 45, 47, and through- 
out chapter ix. (second volume), it is assumed that the 
whole of the air within the sweep of the aerofoil is sub- 
ject to a homogeneous variation of velocity, and the 
equations connecting normal velocity with gust velocity 
for stability, and for the energy of turbulence, would seem 
to be partially vitiated by the fact that only accidentally 
could th> gust intensity be uniform over the whole 
machine, so that the mass of air concerned in the gust 
may be equal to that within the sweep of the aerofoils. 
Meteorologists have not yet apparently determined the 
average and maximum dimensions of the eddies in a win’, 
although some information on this point might be o!)- 
tained from simultaneous records of periodicity, velocity, 
and direction of wind pulsations. It is, however, clea! 
from the Forth Bridge anemometer records that the fiel\! 


* One might almost say that Lanchester has altogethe: 
omitted to mention the conditions of balance in undis- 
turbed flight. Probably he considered them too obvious 
to be worth mentioning. 
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of action of a single gust is limited, since the average 
pressure on large surfaces is smaller than that on small 
ones. It is quite possible that the eddies may be large 
enough to provide sufficient energy for soaring bird-flight, 
but whether they will be so for flying-machines is open to 
question. , ; ; 

In connection with the subject of soaring it would 
erhaps have made the work more complete had there 
een a chapter gn reciprocating flight, since although, as 
is mentioned in the preface to vol. ii., the essence o 
flight does not consist in the flapping of wings, the 
periodical variation of altitude and velocity, as discovered 
by Marey and investigated by Fitzgerald and Rayleigh, 
is well worth attention. 

In conclusion, may I again express my deep apprecia- 
tion of the services rendered by Mr. Lanchester to aero- 
nautical science. 

T am, sir, yours faithfully, 
HerBerT Cuat ey, B.Sc., A.M.I.C.E.I., 
Professor of Civil Engineering, 
Engineering College (Imperial Railways of North 
China), Tang Shan. 








ON THE UTILISATION OF THE NATURAL 
WIND DIFFERENCES. 
To THE EprTor oF ENGINEERING. 

Sir,—The present aeroplane flying mechanisms do not, 
as faras we know, —— the stability which is required 
for using the wind differences ; in order now to prove the 
signification of this, we must learn from the large birds, 
such as the albatross, the condor, &c. The first may in 
some measure be compared to a sailing ship with auxiliary 
power, and as it never flaps its wings, when there is a 
wind, it is an excellent model for an aeroplane flying- 
machine ; probably about 80 to 90 per cent. of the power 
necessary for its sailing flight is obtained from the wind 
differences, which are of t kinds :— 

1. In the course of a second the speed of the wind often 
varies 25 per cent., and its consequent pressure more than 
50 per cent. (the energy of the wind varies with the third 

wer of its 5) ). Whenever an impulse from the wind 
is strong, the bird ascends, its inertia taking the place of 
the string in the kite, thus preventing it from yielding 
too much, or it takes a turn with the wind, thus gaining 
either energy of position, or of motion. When the win 
is weak the bird descends, accumulating energy of motion. 
Small birds do not sufficient inertia to resist, 
and thus utilise the wind pulsation ; they yield too much. 
On the other hand, the inertia of a flying-machine ae | 
be too great; it is more unwieldy and cannot take ad- 
vantage of as short periods as a bird does, the variation 
of the wind differences being greater from second to 
second than between periods of 10 seconds. 

2. Besides those just mentioned, there are the special 
wind differences caused by the big waves met with on the 
seas of the southern hemisphere, of which we shall now 
say something. Consider the wind velocity at a height of 
60 ft. above the sea level to he—say 34 ft. per second, and 
7 ft. above the wave tops—say 22 ft. per second, and on 
the lee side of the wave-troughs—say varying from + 10 ft. 
to — 6 ft. If, now, an albatross weighing 23 Ib. at the 
altitude of 60 ft. has a speed of 32 ft. r second left 
in relation to the sea, then it is just able to push itself 
against the said wind of 34 ft. per second by means of the 


energy 4m V2=4 23 (32)? = 368 foot-pounds contained in 
g 


its body, the air then passing its wings at a speed of 66 ft. 
per second ; but as it must lose energy, under these con- 
ditions, it takes a descending turn to regain energy ; and 
just as the bob of a pendulum, set free at a certain alti- 
tude, cannot regain the same altitude—at the other end 
of its a Recon: an extra push be given to it, so it is 
with the albatross, which uses the highest speed of wind 
met with to obtain this extra push in taking a short turn 
with this wind, so as to have its speed increased to, say, 
40 ft. per second; if, hereafter, the albatross descends— 
say, 52 ft., along an inclined path 150 ft. long, the addi. 
tional speed gained is ./2gh = 4/ 64 x 52 = 58 ft. per 
second, and the corresponding energy is 4mv*? = 
i = . 58° = 1200 foot-pounds, but the albatross’s resist- 
6 
ance being 2 Ib., then 150 x 2 = 300 foot-pounds is con- 
sumed along its inclined downwards course, so that 1200 — 
300 = 900 foot-pounds remain, corresponding to a speed 
of 50 ft. per second, which, added to the above 40ft. per 
second, gives 90 ft. as the final speed, whereas an energy 


of 3 % 90? = 2918 foot-pounds will be contained in its 


body, and this energy is much more than required to lift 
it to its former altitude, which requires 52 x 23 = 1200 
foot-pounds + 300 foot-pounds (consumed along the in- 
clined course 150 ft. long); to this might, however, be 


added the energy 4 Ld (32)? = 368 foot-pounds corre- 


sponding to its final speed left at its highest altitude. The 
aggregate = used in ascending then becomes 1200 + 
300 + 368 = 1 foot-pounds, so that 2918-1868 = 1050 
foot-pounds remain for a sweep in the lower regions, a 
horizontal sweep 525 ft. long could be ormed, but 
in reality the albatross does not exactly sail in this 
manner, because the wind differences mentioned under 
paragraph 1 are continually utilised, enabling it to 
take an almost unlimited cruise in the lower regions, 
where the wind varies most, every strong pulsation of 
— being used either in gaining energy of position or of 
motion, 

The albatross seldom rises higher than 60 ft., because 
the wind is more constant above that height, and the bird 
wishes to avail itself of the strongest wind differences, 
In addition to met ical observations, these differ- 
ences are noticed on board a sailing ship, especially when 





sailing close-hauled and with the wind abeam, when the | 


lower yards must be braced very much more than the 

upper yards, at the height of which latter the wind is 

often per cent. stronger. At the top of the Eiffel 

Tower the wind velocity was occasi y three times 

ou. and its pressure nine times greater than at the 
u 


nd. 

3. The third class of wind differences seem the most 
mysterious ; for example, when a condor sails, or even 
ascends, with motionless wings in apparently calm 
nceoeer the wind being scarcely traceable near the 
ground. 

In order now to understand this, let it be remembered 
that the large birds, when flapping their wings, maintain 
a vertical speed of 5-6 ft. per second at the wing’s point of 
effort, whereas the horizontal speed is 10-12 times greater, 
giving an angle of incidence approaching 6 deg. The 
resistance of the air is, however, greater against a surface 
turned round an axis than when it is moved normally to 
itself, so when the wings are kept motionless the corres- 
ponding vertical tam of the air encountered must be 
7-8 ft. per second. The condor, therefore, when movin) 
with motionless wings, must possess a horizontal s 
component of, say, 70 ft. per second, combined with a 
vertical of 7 ft. per second ; consequently, when a condor 
moving with a horizontal speed of 70 ft. per second meets 
an upward current of 7 ft. per second, it is able to sail 
with motionless wings, having secured an angle of in- 
cidence of 6 deg., and when meeting an upward current 
of 8 ft. per second it is able to ascend with motionless 


wings. 
_Such feeble upward currents appear when ordinary 
light winds reach a range of hills or rocks, or when the 
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ground is differently heated; the air will then rise in 
some — and sink in others, but the condor is clever 
enough to find the places where the air rises. Professor 
Kroman, of the University of Copenhagen, has given a 
beautiful mathematical demonstration of these things, 
but it would — too far to enter on that here. Having 
now considered the natural models for flying mechanisms 
—namely, birds sailing with motionless wings—we shall 
now describe a flying mechanism with sufficient stability 
for utilising the natural wind differences. 

In order to obtain stability, the flying-machine’s centre 
of gravity must be considerably below the aeroplane’s 
point of effort ; and, secondly, to secure the arrow’s 
stability, the aeroplane must be dragged in_prefer- 
ence to being pushed (the centre of pressure of the aero- 
plane must, in fact, be behind the pulling force of the 

pellers. With a ship having its long dimension perpen- 
icular to that of the aeroplane the relations are entirel 
different, but it would take too long to enter on that here). 

The rough sketch (Fig. 1) shows a section through a fly- 
ing-machine where the propeller-shafts /—/ form an angle 
a=6° with the aeroplane, a a, the propellers P being in front 
of the aeroplane, and dragging same. The forces through 
the aeroplane’s point of ‘effort are the lifting force L and 
the resisting force D (the normal to the aeroplane’s chord 
forms an angle with the lifting force L, which is smaller 
than the air-current’s angle of incidence with this chord ; 
and this takes place when the aeroplane is properly shaped. 
Professor La Cour demonstrated this result). The weight 
or force G through the centre of gravity of the whole appa- 
ratus, with aeronaut, &c., and the air resistance d of same 
should balance against L and D; such balancing being 
achieved by means of the rudder k, which, by means of 
a universal joint u, can be turned both horizontally and 
vertically. Fig. 2 shows the right and part of the left 
side of the aeroplane aa from the front, dragged by four 
propellers, of which three are shown. Four pro- 

Tlers an te area equal to the area of a 
coer similar propeller with twice the linear dimensions, 
but the large propeller weighs two times more than 
the aggregate of the small, and, further, the small pro- 

llers are more efficient. It is therefore an absolute and 

efinite gain to use four or more small propellers, say 
7 ft. in diameter each, placed in front of an aeroplane—of 
33 ft. spread by 8 ft. length—and dragging the same ; the 
race or current from the propellers will then pass the aero- 
plane with a —_ of 32 ft. per second, and exert a lift of 
about 200 lb. if the motor is of 20 horse-power. An ——~ 
ratus of this construction, with the motor gy % vs 
need only weigh 400 lb., with aeronaut, &c., 600 Ib. ; but 


when starting and alighting, the said propeller-race will 
lift about one-third of this. Mr. Ellehammer (here) made 
an apparatus to that weight, wherewith, last year, he flew 








in long jumps riyht over the heads of peaceably-feeding 
cattle. t a speed of, say, 80 ft. per second, or about 
48 knots, the propeller-race will not exceed that speed 
much, because the propeller principally acts by means of 
suction. I am glad to notice that Professor O. Flamm, 
through his valuable investigations, has arrived at the 
same result as regards propellers in water. As rds an 
efficient aeroplane, 95 per cent. of its lift results from the 
rarefaction on its top side. The race or current from 
jad popes a ¢ course, be utilised d, because rm 

ina int is that of.gaining energy of position, the 
speed cole secured at the same time. 

The shaft from the motor is carried aft, in order not to 
interfere with the seat of the aeronaut, and the propellers 
are driven by means of two intermediate wheels ) ; but 
when two motors are , & shaft on each side of the 
aeronaut can be carried forward, and the propellers be 
driven directly. Combining the propellers mutually, one 
of these motors may drive all the propellers if the other 
motor fails. Some starting wheels H are indicated; these 
should be furnished with springs, and put in a correct and 
convenient position. 

People sometimes believe that flying-machines might 
be e a general means of communication, but that is 
scarcely the case ; they must be small apparatus—as small 
as possible—intended for carrying one person only, 
because their efficiency decreases—just as with birds— 
enormously with their size, as mentioned in my letter to 
ENGINEERING, of June 19, 1908. The following: might 
serve to make this clear :—Swans weighing 16 kilogrammes 
have been shot, and everything is so fully known about 
them that their power in calm weather can be found, and 
is about 0.44 horse-power. When flying in a wind, the 
number of their wing-strokes, as well as the power used, 
is reduced accordingly. The power consumed by a b 
albatross weighing lb., when sailing in a wind wit 
motionless wings at a 5) of 70 ft. per second is not easily 
ascertained, and the bird is rather unwilling to fly in calm 
weather, because’ then it must flap its wings (about forty 
strokes per minute) and exert power ; but from the obser- 
vations made, and judging from the swan, its power is 
less than 0.3 horse- power, and that power is derived from 
the wind differences when it is — Its spread of 
wings is about 10 ft., its sustaining area less than 8 square 
feet. Now let us see (the formule having been previously 
explained are now used without further explanation) how 
the conditions ought to: be with a flying-machine weigh- 
wae Se lb., or twenty-six times more than the model 

tross. In order to obtain the same efficiency, 
if possible, the spread of the flying-machine aeroplane 
must be 4/26 x 10 = about 30 ft.; its area, 268 x 8 = 
nearly 70 square feet; its speed, 4/26 x 70 = 120 ft., or 
about 73 knots (the albatross’s speed being 70 ft. per 
second) ; its power, 26x 4/26 x 0.3 = 13.4, say, 14 horse- 
power. As the flying-machine aeroplane is only 8.76 
times larger, while its weight is 26 times greater than 
that of the albatross, the ure per unit area of the 
large aeroplane becomes three times, and its bending 
moment 4/26 x 26% x 3 = 80 times, greater than with 
the model; but that makes the resisting area 808 = 
18.6 times, and the weight of the larger aeroplanes is 808 x 
4/26 = 50 times greater, instead of only 26 times greater. 
Similarity and equal oo are therefore impossible, 
and only when the small model aeroplane is not braced, 
while the larger is artificially braced, does it become 
(perhaps) possible to make the larger weigh only 26 times 
more chan its model, 

T am, Sir, yours thtetty, 
Osterbrogade 108, Copenhagen. H. C. Voer. 





THE BLERIOT MONOPLANE. 

To THe Epitor oF ENGINEERING. : 
Sir,—In view of the astonishing success of M. Bleériot 
when crossing the Channel on his monoplane, I think it 
may be of interest to your readers to have some detailed 

information with regard to the machine. h 
The total span of the machine is 7.8 metres (24 ft. 6 in.) 
and the sustaining surface is 14 square metres (159.6 
square feet). The power is derived from a three-cylinder 
Anzani motor of nominally 22 to 25 horse-power, — 
ing when in full running trim 60 kilogrammes (132 Ib.). 
The propeller is one of Chauviere’s noted “ vey mm 53 
ropellers, samples of which were exhibited at the Aerial 
Rex ibition at Olympia by Messrs. Ludw. Loewe and 
Co., Limited, of 30 and 30, Farringdon-road, London, 
E.C. The propeller has a diameter of 2.1 metres (6 ft. 7 in.), 
and is made of layers of best selected French walnut in 
such a way that the fibre of the wood always extends 
from tip to tip of the pp a The propeller revolves 
no y at 1600 to 1700 revolutions per minute, and has 
a slip of only 15 per cent. This is by far the smallest slip 
hitherto observed in any propeller, and it, no doubt, contri- 
buted very materially towards the splendid result. The 
propeller only weighs 44 kilogrammes (10 Ib.), and at the 
above given number of revolutions will stand a centrifugal 
force of over 5000 kilogrammes (12,000 Ib.) at a circum- 
ferential 6 of 11.6 metres (36 ft. 7 in.) per second. 
The propeller has a varying pitch, in order to force the 
air next to the boss in an outward direction, instead of 

throwing the same against the framework. 
The total weight of the machine is only 300 kilo- 
mes (660 lb.), including the aviator and sufficient 
uel for a three hours’ run, and ata speed of about 60 kilo- 
metres (37 miles) per hour it will lift and sustain in flight 
about 22 kilogrammes per square metre of mepertns sur- 
face = 51b. per square foot, which proves that the co- 
efficient of efficiency of this machine is exceptionally high. 
I am, dear Sir, yours faithfully, 

Gro. W. GoopcuILp, 
Farringdoti-road,. London, E.C., July 29, 190%, 
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THE WIDENING OF WEMYSS BAY RAILWAY; THE STATION AND PIER. 
MR. DONALD A. MATHESON, M. INST. C. E., ENGINEER-IN-CHIEF OF THE CALEDONIAN RAILWAY, GLASGOW, ENGINEER. 
(For Description, see Page 137.) 
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NOTICE OF MEETING. 


THe INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN. SCOTLAND 
AND THE NortH-East Ooast INstiruTiON OF ENGINEERS AND SHIP- 
BUILDERS.—On August 4, 5, and 6 a joint Summer Meeting will be 
held at ors. The following papers have been offered for 
reading :—‘“‘ ight Sketch on the History of Propellants,” by 
Sir Andrew Noble, Bart., K.C.B., F.R.S., D.Sc. ; “‘ Notes on the 
ri : ——— ces a _~ My ee cu Combina- 
tion o' ree ng an irbine inery,” Engineer- 
Commander W. McK. Wisnom, R.N. ; “ Sixt; Years of Merchant- 
Ship Building on the North-East Coast,” by Dr. G. B. Hunter and 
Mr. E. W. De Rusett; “Fifty Years of Warship-Building on the 
nes- 
day, August 4, an address of welcome will be delivered in the 
Lecture Hall of the Scotland Institution, 39, Elmbank-crescent, 
Glasgow, by Mr. John Ward, President, to which Mr. Summers 
Hunter, President of the North-East Coast Institution, will 
respond. On the same day, at 7.30 p.m., the Hon. the Lord 
vost of Glasgow will hold a reception in the City Chambers, 
George-square. An ‘“‘ At Home” will be held on Friday, August 6. 
when the President, Mr. John Ward, and Mrs. Ward will receive 
the visitors. A large number of works in the district will be open 
to members attending the meetings. 


Pro- 








Reaping - Cases.—Reading - cases which will hold twenty-six 
numbers of ‘‘ ENGINEERING,” may be had of the Publisher or of any 
newsagent. Price 6s. each. 
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THE NAVAL SHIPBUILDING VOTE. 

In discussing the British Navy shipbuilding 
policy it may be well at the outset to get rid of 
cant. Neither of the great political parties desires 
an aggressive policy. Time and again the leaders 
have repeated the view that we are ever ready to 
meet any desire for a reduction of that class of 
expenditure of which the Prime Minister on Monday 
said ‘‘there is no more unproductive or more 
wasteful form going on in the world.” To use 
again Mr, Asquith’s words: ‘‘We have been 
trying hard to arrest this ‘sterilising expendi- 
ture’ during the = three years,” and ‘‘some 
people think we have overstepped the limits of 
what is prescribed by what is called ‘national 


pages | dignity’ in the efforts which we have made in this 


direction.” Mr. Balfour, the leader of the other 
great party, on the same evening gave expression 
to the same view, and in equally unequivocal terms. 
Moreover, the late Sir Henry Campbell-Bannerman 
held out the olive branch by deferring for many 
months the laying down of one ship in order to give 
some of our Continental neighbours an opportunity 
to similarly reduce their programmes. Instead of 
this, there has been acceleration in the shipbuilding 
programmes of our neighbours, and the time has 
come for looking the facts sternly in the face, and 
realising, what has been feared for a long time, that 
the pacific intentions of the present Government 
are misinterpreted as weakness, or a fear of the 
financial responsibility of ensuring undoubted naval 
strength. As Mr. Balfour very properly pointed out, 
no one complains of Germany and other Powers 
‘* doing what they have a perfect right to do.” We 
have had little faith in proposals for the curtailment 
of armaments, because of the difficulties of deter- 
mining details and of fixing standards of strength, 
and because failure to effect agreement is sure to 
intensify the evil. The present Government, more- 
over, by their vacillation, have contributed to the 


ts, | difficulties ; their hesitancy—to use a mild word— 


in building during the past three years has been 
claimed as a virtue conducing to the reduction of 
armaments, whereas the delay in 1906-7 and in 
1907-8 was really a consequence of the so-called 

ralysis in the designing departments of foreign 
Rences due to the advent of the Dreadnought. 


1| This is scarcely a method of demonstrating good 


faith. This delay, it was also urged, was justified, 
as it gave us the opportunity to excel the ships 
designed as a counter-check to the Dreadnought. 
The only real attempt to encourage the limitation 
of armaments was the delay by the late Sir Henry 
Campbell-Bannerman of the ship which ultimately 
became the Vanguard. 

The Vanguard now must be regarded as the 
forerunner of a new policy. In other words, we 
must go forward without flinching and without 
| fear, steadily forging the weapons whereby our 
| naval supremacy will be maintained in the future 
|asin the past. As Mr. Asquith pointed out, ‘‘ not 
|only is the door still open, but we are anxious 
|and even eager, if we can, to come to some ar- 
rangement as between ourselves and other Powers.” 
No action that we might take should be interpreted 
as *‘ containing any sort of indication that a con- 
flict between Germany and ourselves is imminent, 








probable, or, I will venture to say, even reasonably 
conceivable.” Mr. Balfour, in accepting these 
views, urged that we must take account, in fixing 
naval expenditure, of what other nations are doing. 
To quote his words, ‘‘ What is the use of spending 
the millions that, unhappily, we do spend, and 
have to spend, unless it > to deal with certain 
possible national dangers, and to meet certain pos- 
sible national opponents? How are you to estimate 
the forces which these national opponents can bring 
against you unless you set to work to count these 
forces?” In view of these facts, the decision of 
the Admiralty to lay down the four additional 
ships is demonstration of the beginning of the new 
policy of firmness, The nation is convinced of the 
necessity, as well as the prudence, of this course, 
if the safety of the Empire and the peace of the 
world are to be maintained. It must be accepted 
by all ‘‘possible opponents” that, irrespective of 
the cost, we are determined, without menace, to 
maintain this supremacy. 

We have never doubted that the Sea Lords of the 
Admiralty would insist on the whole of the eight 
ships being ordered during the current financial 
year, because it was patent, even from the com- 
— of the relative strength admitted by the 

irst Lord of the Admiralty, as well as the 
Prime Minister, at the beginning of the Session, 
that a commencement must be made with the four 
contingent ships, as well as the four provided for 
in the money vote. The making of two bites of 
the cherry was, we fear, an expedient adopted 
by the Cabinet to satisfy a large number of the 
Government supporters in the House of Com- 
mons. Whether this expedient was wise or 
dignified is another matter; for the present it 
is enough that we are to have the eight ships. 
Two of the ships have already been ordered ; the 
keel of the Colossus has been laid by the Scotts’ 
Shipbuilding and Engineering Company, and the 
Hercules will be laid down in a few days by the 
Palmer’s Iron and Shipbuilding Company. The 
Neptune will be launched in September to allow 
of the laying of the keel of the third ship at Ports- 
mouth in Renin The fourth is to be built 
at Devonport, and it is now announced that this 
ship, instead of being a battleship, will be an 
armoured cruiser of a design embodying a con- 
siderable advance in power and_speed upon the 
Indefatigable, now being constructed at that estab- 
lishment, and to be launched in October, to 
enable the keel of the new yessel to be laid 
in November. It may be taken that both 
the Portsmouth battleship and the Devonport 
cruiser will mark distinct developments in their 
respective classes. In addition to these four vessels 

reparation will be made for the building of four 
ttleships, all by contract. The ‘‘ preparation” 
will include not only the making of the plans and 
specifications, but the ordering of gun-mountings 
and armour, while the contracts will also be 
arranged for the hull and the whole of the machi- 
nery. Thus the preliminary work will ensure that 
the keels may be officially laid for all of the battle- 
ships at latest by the beginning of the financial 
year—namely, April 1, 1910. This date was fixed 
upon, according to the First Lord of the Admiralty, 
in order to ensure that the vessels may be ready 
for commission before April, 1912, when it is 
admitted that all eight battleships will be required 
in order to give us a moderate margin over the 
strength in Dreadnoughts of one of the Continental 
Powers. Into the adequacy of the margin we do 
not propose here to enter. It is admitted that the 
rate at which pre-Dreadnought battleships require 
to be deleted from the effective list will, in a year 
or two, be greater in the British Navy than in the 
case of the Continental Power in question ; and this 
fact, apart altogether from other considerations, 
requires closer vigilance in maintaining the stan- 
dard necessary for British supremacy. This being 
so, there is the greater objection to the narrowness 
of the margin provided for even at the Ist of April, 
1912, assuming that all the ships now projected 
will be completed within the prescribed period. 

This once more raises the whole question of the 
period allowed for construction. It is true that in 
their contracts now the Admiralty are exacting a 
severe penalty for delay in construction—100I. per 
day. is, however, cannot be enforced if the 
delay is consequent upon trade disputes. We are 
at the moment threatened with a complete stoppage 
of the coal supplies, which would at once affect all 
firms engaged in the manufacture of war materials. 
Last year’s dispute on the North-East Coast very 
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seriously interfered with the completion of three of 
our Dreadnought battleships, and their delivery 
was consequently delayed to the extent of from 
three to five months beyond the two years 
allowed. In the light of the experience thus 
afforded, the Admiralty are undoubtedly accepting 
serious risks in assuming that the vessels will be 
constructed within two years. Excepting the 
Dreadnought, no battleship or battleship-cruiser 
has been constructed within two years, and to 
jeopardise our naval supremacy at any period by 
allowing no margin for labour disputes is a risk to 
which serious objection must be taken. Excepting 
financial exigencies, there is no reason for this 
delay, unless the date—April 1—has been deter- 
mined to satisfy the wing of the Government party, 
& proceeding most reprehensible, and unworthy of 
the statesmanship of the Prime Minister and the 
First Lord of the Admiralty. 

Much has been said about the manufacturing 
resources of the country. With full knowledge of 
the cireumstances, we cannot accept the statement 
of inadequate producing plant. As we pointed out 
in a previous article (vol. lxxxvii., page 493), the 
difficulty is not so much one of insufticient facilities 
as the utilisation, in a systematic scheme, of the 
facilities already existing. Of berths suitable for 
Dreadnoughts and cruisers we have many more than 
are necessary for the needs of the British Navy and 
of such foreign navies as avail themselves of the 
great experience in design and construction of our 
warship-building firms. There is no country in the 
world so capable of providing machinery and armour. 
Our resources are equal to the production of armour 
for ten or twelve Dreadnoughts per annum. Nor 
is there any cause for being anxious about our 
plant for the making of guns and the machinery 
for manipulating them. hat is required is a more 
continuous utilisation of this plant, so that the best 
results may be got from it. e are admittedly an 
economic nation. We recognise that the first prin- 
ciple of manufacture is to obtain a continuous 
return from capital expenditure. The machinery 
for manufacturing gun-mountings is probably the 
most expensive of all productive appliances, and 
it is essential, from the point of view of economics, 
to ensure the fullest utilisation of this plant. 
Thus industrial economics, as well as Imperial re- 
quirements, call for a more common-sense policy 
in connection with the placing of orders, so that the 
producing facilities may be employed in the most 
efficient manner. It is notorious that within 
recent years much of this machinery has been 
lying idle, and many of the skilled workers have 
been unemployed, because of inexcusable delay in 
placing the orders. We admit that delay may be 
involved in the evolution or improvement of designs, 
because it is necessary that each successive shi 
should be superior to its possible national rival. 
In the past we could afford to wait until we knew 
the details of the design of such rivals, but that 
day has passed. Now we must anticipate the move 
of the enemy, and consequently improvements in 
design and developments in power must proceed 
almost wholly from our own creative ingenuity. 
The new battleship to be laid down at Portsmouth, 
and the new cruiser at Devonport, are cases in 
—. Mr. McKenna admitted that we have 

nowledge that the Germans have made advances 
in their large cruisers, and that consequently the 
new vessels must excel the Invincible and the Inde- 
fatigable. But a progressive policy should not 
“—_— such incentive. 
ritish naval designers have ever been leaders, 
and it is not therefore surprising that a decision 
has been arrived at to adopt a more powerful 
weapon than the 560-calibre 12-in. gun. In the 
Dreadnought the weapon adopted was 45 calibres 
long, giving a muzzle energy of 47,000 foot-tons. 
In the later ships the 12-in. guns are to be 
of 50 calibres, giving 52,000 to 53,000 foot- 
tons. In this latter weapoa we have probably 
reached the limit in the length of the gun, not 
only in the interests of longitudinal strength, 
but also because of the great extent of the weapon 
unprotected. It is, therefore, certain that the 
next step will be to increase the bore, probably to 





13 in. or 134 in., while maintaining the same length | 
as at present. It will thus be possible to increase 
the energy while maintaining the same internal | 

ressure and velocity, and thus ensure a large | 
increase in striking power at great range. This 
development is criticised by some naval officers on 
the plea that atmospheric conditions may limit the 
possible range of vision ; but, with the rapid advance 


in the effective range of torpedoes, battles will, when 
possible, be fought at long range, and it is an 
axiom that, conditions being equal, the arm with the 
longest reach is bound to achieve the greatest 
success. Moreover, even if the atmospheric and 
other conditions encourage the Admiral to engage 
the enemy more closely, the power which the larger 
gun gives must increase enormously the damage 
done, so that a cruiser capable of firing ten guns 
on the broadside and a battleship firing twelve 
guns on the broadside, each with a muzzle energy 
of over 60,000 foot-tons, must inflict enormously 

eater damage than a ship less effectively armed. 
"hese developments, however, have been under 
consideration for more than a year, although the 
national interests have induced us not to refer to 
them. Consequently, there is no reason, attribut- 
able to this increase in power, for delay in ordering 
at once all of the eight ships which ought to be 
laid down this year. 

The decision of the Admiralty, although satisfac- 
tory so far as it goes, should include early definite 
action for the arrangement of preliminaries. We 
accept the assurance that the commencement of 
these eight ships will not affect the decision which 
may be adopted at the Colonial Conference, which 
opened on Wednesday, in so far as the contri- 
bution of the Colonies to our naval strength may 
be concerned, and will not prejudice the provision 
which must be made soon for the next financial year. 








THE CHANNEL FLIGHT. 

No feat for years t has aroused so much 
public enthusiasm as the crossing of the Channel 
in an aeroplane by M. Blériot in the early hours of 
Sunday last. Those best acquainted with the present 
position of the problem of flight were well aware 
that, at the worst, the success of one or other of the 
three daring aviators, watching the weather on the 
French coast, was only a matter of days, but the 
actual event has irresistibly brought home to the 
‘* man-in-the-street ” the enormous advance which 
has been made abroad in the art and science of 
aerial navigation. A noteworthy feature about 
the three competing machines is the utter dis- 
similarity of their construction. Count de Lambert 
is hoping to makethe ge with a Wright machine, 
which has the uliarity that it is as unstable 
as a bicycle, and, like the latter, requires constant 
vigilance on the part of the driver. Mr. Latham’s 
machine has probably some degree of automatic 
stability, whilst that of the Blériot machine is, we 
believe, fairly high. This is confirmed by the fact 
that when the Junior Institution of Engineers 
visited Paris last year, M. Blériot made flights in 
weather in which his rivals considered it dangerous 
to go out. As Mr. Lanchester has shown, other 
things being equal, the lighter and smaller the 
machine the greater its natural stability, and the 
Blériot machine is less than half the weight of 
many of the other types. In his Channel flight 
the total weight supported was, he informs us, 
718 lb. The Wright machine is understood to 
weigh about 1200 lb. when in flight, and Farman’s 
Voisin machine about 1706 lb. These figures give 
some idea of the great compactness of M. Blériot’s 
aviator, and it may be convenient if we tabulate 
here for the purposes of reference some general 
particulars and dimensions, for which we are in part 
indebted to Messrs. Selfridge (to whose enterprise 
Londoners owe the opportunity for a close inspec- 
tion of the machine) and in part to the courtesy of 
M. Blériot himself. 


Weight empty 496 Ib. 

a loaded 718 , 
Total length 26 ft. 3 in. 
es of wings . ie oe 

idth of wings 5.9 ft. 
Aspect ratio - 4.34 
Total area of wings a zi 150.7 sq. ft. 
Weight carried per square foot 

of wing area... ts a 4.76 Ib. 
Weight of engine... 132 ,, 
Number of cylinders 3 
Diameter ... Re vids t. 103 mm. 
Stroke 7 os ae ius ee 
R. A. C. rating eS: Seg 
2.08 m. (6.83 ft.) 


Propeller diameter 
» _ pite De me ... 0.75 m. (2.79 ft.) 
Total distance traversed, esti- 


mated... 31 miles 
Time taken << a 43 mins. 
Speed, estimated ... ... 43.3 miles per hour 


We also give in another page a letter from a cor- 
respondent who deals with the dimensions of the 
aeroplane, his figures differing slightly in some 
respects from those above. 





The frame of the machine is of ash, and the wing 
surfaces are of waterproofed linen. The engine is an 
Anzani three-cylinder single-crank air-cooled motor, 
——- direct to the propeller, which is of the two- 
blade type, constructed in wood. A general idea of 
the arrangement of the machine is given by the 
figure below. It will be seen that the propeller is in 
front, and the horizontal rudder, or elevating planes, 
behind. Both these arrangements are sete 2 un- 
usual, as the common opinion is that the respective 
situations of the two are best reversed. The wings 
are absolutely fixed, no provision being made for 
warping or twisting them when flying along a curved 
path. Instead of this, the back elevating or tail- 


plane is built in sections, independently movable, 
and the da 


nger of the machine sliding down side- 





- 











ways, when rounding a curve, is obviated by appro- 
priately adjusting the sections of this tail-plane. 
The word ‘‘tail-plane ” is, however, a misnomer, 
since, as indicated in our sketch, the tail is curved, 
and probably contributes a little to the total sup- 
porting power of the machine. Taking wing area 
only into account, the weight supported is, as stated, 
about 4? lb. per square foot. The corresponding 
figure for the Voisin machine is about 3 lb. 

M. Blériot tells us that the efficiency of his pro- 
peller has not been measured. Being of small 
pitch and directly connected to the engine, it is 
probably not very high. Taking it the same as 
for the propeller used in the Voisin machine— 
viz., 55 per cent.—the tractive resistance of the 
Blériot machine appears to be about 13.2 per cent. 
of the weight supported. This agrees remarkably 
closely with the figure of 13.5 per cent. given by 
Mr. Lanchester for the Voisin machine, which flies 
at practically the same speed. 

robably all three of the machines which have 
entered for the Channel flight are quite capable of 
effecting it safely, given fair weather conditions. 
As all three differ very materially in their general 
arrangement and details of construction, it should 
be obvious, even to the City financier, that there 
can be no master patents controlling the manufac- 
ture of flying-machines. In fact, all essential 
features have already been patented many years 
ago, and it is to be hoped, therefore, that no 
attempt will be made by company-promoters to 
delude the public on this head. M. Blériot him- 
self will undoubtedly reap a good financial reward, 
and few will grudge him this result of his excep- 
tional pluck and enterprise. 

From the national standpoint it is most disappoint- 
ing that not one of the three machines entered for 
the Channel transit is of British origin. For this 
there are, unfortunately, several reasons, though 
by far the greatest portion of the discredit attaches 
to our Legislature, which for years prevented the 
development of the motor-car in this country. It 
is the large fortunes made in France in the pioneer 
days of the motor-car which, to a very great degree, 
have furnished the funds for the immense advance 
our French friends have made in aviation ; to the 
fact that they were permitted to develop the modern 
motor-car, moreover, they owe also largely both the 
will and the skill to carry out the prolonged experi- 
mental work necessary. A man who has madea large 
fortune by the development of one invention regards 
a promising idea with entirely different eyes from the 
one who has merely succeeded toa humdrum manu- 
facturing business. Parliament took very good care 
that no such pioneering with its immense gains, 
both material and moral, should be effected in this 
country ; and now the very men who have used 
their best endeavours to hinder the British motor- 
car engineer are the very ones to turn round and 
lament his apparent lack of enterprise and capacity. 
It is often said that ‘‘ who wills the end wills the 
means,” but as applied to the average British poli- 
tician the converse is certainly not true. In his 
entertaining ‘‘ John Bull’s* Other Island,” Mr. 
Bernard Shaw hits off most happily the inability 
of the class in question to correlate causes and 
effects. The Irishman in the os ‘onngg _ 
the a nt h risy of the Engli ero, who, 
lee gullies the charge with warmth and 
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with | mage honesty. His behaviour is, in truth, 
not due to moral obliquity, but to a certain 
logical incapacity, incomprehensible to the quick- 
witted Celt. liens instances of this could be 
brought forward. We remember at the inaugura- 
tion of the London County Council tramways some 
few years ago a leading municipal politician de- 
ploring the then backwardness of electrical engi- 
neering in this country. We have no doubt what- 
ever of the man’s perfect sincerity, yet this same 
individual had been, and remains to-day, a 
warm supporter of the very legislation responsible 
for the state of affairs which he so acutely regretted. 
He willed the means, but was surprised and pained 
at the result. It would be a safe wager to bet that 
the same gentleman will oppose every improvement 
in mechanical traction which, if successful, would 
render obsolete the trams, and that should improve- 
ments be developed elsewhere, he will again be 
pained at the backwardness of native engineering 
talent. 

To-day, we regret to say, most inventions and 
improvements in electrical machinery are imported 
into this country, whilst in the early ‘eighties we 
held a distinct lead ; and had Parliament been less 
obtuse as to the true interests of the country, large 
and flourishing businesses would then have been 
established, finding occupation for men of the 
highest ingenuity and mechanical ability, of which 
we had an ample supply. Men of this character, 
however, are often at a discount in fully-developed 
industries, as they will not leave well enough alone ; 
but they are essential to successful pioneering, and 
the profits associated with this class of work are 
sufficient to allow them to have full scope for their 
exceptional powers. 

Though, as indicated above, the backwardness 
of this country in the matter of aerial navigation 
is largely attributable to Parliament, a co-operating 
cause is undoubtedly to be found in the great inte- 
rest taken here in field sports, and the low standard 
of scientific knowledge amongst the well-to-do 
classes. It is to the young men drawn from this 
a of the community that we would naturally 
ook for rivals to MM. Blériot and Latham. Here, 
however, they commonly find more zest in cricket 
and golf, and are as a class deplorably lacking 
in mechanical and scientific knowledge. Any 
attempt to remedy this ignorance meets, how- 
ever, with the strenuous opposition of the public- 
school masters. In France, on the other hand, 
up till two or three years ago, pupils of the Ecole 
Centrale and Ecole Polytechnique escaped with one 
year’s service in the army, which was put in in 
the capacity of sub-lieutenant. This undoubtedly 
helped largely to compel young men of the well-to- 
do classes to take a competent interest in science 
and mechanics. The French motor-car industry 
undoubtedly gained much from this fact, and the 
study of aerial navigation there is benefiting from 
the same cause. 








EXHIBITION DEPARTMENT OF THE 
BOARD OF TRADE. 

THE new Exhibition Department of the Board 
of Trade has a splendid opportunity of demonstrat- 
ing its efticiency in the organisation of the British 
Section of the Brussels Exhibition of 1910. Judg- 
ing from the preliminary work so far accomplished, 
there is every promise of a great improvement 
being effected in the representation of British 
manufactures at International Exhibitions. The 
question has frequently been raised as to whether 
exhibitions afford the same medium for the de- 
velopment of markets as was the case thirty or 
forty years ago, but so long as other nations 
avail themselves of the opportunities afforded 
by such international displays to extend their 
clientéle, it is imperative that Britain, how- 
ever strong her position, must put in such an 
appearance as will enable all visitors to recognise 
her manufacturing supremacy, where it exists, or to 
realise the fact that there is sufficient vitality to 
ensure success in new departures in commerce. 

_This being the fundamental justification for exhi- 
bitions, it follows that there is greater need than 
in the past for co-ordination, so that the exhibits 
will partake more of a national character than of 
propaganda by any one or more firms. In an 
appeal to foreigners the first and dominant con- 
sideration is to establish British supremacy with- 
out reference to firms, because, so soon as this 
broad principle has been established, a prospective 
purchaser can easily move forward to a more de- 





tailed consideration of the producing facilities and 
special claims of individual British firms. In the past 
some effort was made to overcome jealousy med re 
attain this ideal, but the result has not been com- 
mensurate with the effort made. The Govern- 
ment have been in part responsible, because in no 
case has the Commission appointed had sufficient 
financial support, and although many men of great 
experience have given, liberally and enthusiastic- 
ally, much valuable time to the organisation of the 
British exhibits, they have suffered from the lack 
of Government prestige and recognition. The 
result of a Government inquiry into the whole 
question has been the organisation of a permanent 
department of the Board of Trade to ensure that 
British manufacturers will be adequately repre- 
sented at all international exhibitions, and the 
coming Brussels Exhibition affords specific indica- 
tion of the lines upon which this special depart- 
ment is proceeding. 

The first advantage which has accrued is the 
securing of a prominent position for the British 
exhibits at Brussels. Mr. U. F. Wintour, the 
Chief of the Department, obtained for the indus- 
trial exhibits a building having an area of 150,640 
square feet, through which visitors would pass, 
after leaving the ‘Belgian Section, to enter the 
building where the other foreign collections are 
mainly dis There is therefore the assurance 
that the British exhibits will be seen by all visitors, 
a condition which was not realised at some of the 
recent foreign exhibitions, owing to the fact that 
the best place had been allotted before the Govern- 
ment had awakened to the desirability of appointing 
a British Commissioner. In addition, the Depart- 
ment secured a large section of the central bays in 
the International Machinery Hall, with the option 
of ultimately acquiring the whole of the central 
bays, provided there were sufficient prospects of the 
space being required. As a matter of fact, the 
Department have taken up their option, and the 
British Machinery Section will cover one-third of 
the whole space allotted for machinery. Another 
commendable feature is the arrangements made in 
connection with the transport and reception of the 
material. The Belgian State Railways and many 
of the steamship companies have arranged, while 
charging full rates on the outward journey, to return 
unsold exhibits to their port of admission free of 
charge ; the British railway companies have agreed to 
make a reduction of 50 per cent. on return exhibits. 
The Board of Trade Department will take delivery 
of the goods at the railway sidings within the 
Exhibition grounds, and have arranged for a uni- 
form system of show-cases, so that the dominant 
idea of impressing visitors with the fact that it is a 
British Section will be more fully realised. The 
Department wil] arrange for the display of the 
exhibits, although they invite, and will encourage, 
specialists from the various exhibitors, in order to 
achieve, as far as possible, the desired artistic effect 
in such display. There is no intention of adopting 
any dictatorial policy, and exhibitors may utilise 
their own show-cases,|provided these do not interfere 
with the harmonious effect of the complete section. 

The tariff for such exhibits is very moderate, and 
it is obvious that the Government will bear a con- 
siderable portion of the expense. The rate is 6s. 
per square foot for the use of an isolated show-case, 
or of a case having more than one frontage, and 4s. 
per square foot for a wall case, or for the use of a 
platform and ornamental fagade without glass. For 
a wall or screen, or the use of a platform only, 
the rate is only 2s. 6d. per square foot. These 
rates include all expenses in connection with the 
exhibit, excepting only the cost involved in send- 
ing a representative to ensure that the manufac- 
tures are shown in accordance with the desire 
of the firm. At the same time there is to be a 
central office, of which all exhibitors will have the 
use. It will thus be a simple matter for any firm 
to determine the total expense involved in partici- 
pating at the Exhibition. 

As regards machinery, the advantages of the new 
Department are also notable. Much of the objec- 
tion to sending exhibits has been consequent upon 
the extortionate wages exacted by incidental labour 
during exhibition times. Inst&nces have been 
known where the exhibitors have had to pay as 
much as one pound a day for the services of a 
painter, although only a few minutes’ work was 
necessary, in touching up show-cases. At the 
same time every obstacle has been put in the 





and with the coupling up of connections to 
steam and electric mains. The new department 
intend to organise labour on reasonable charge 
bases, and thus the exhibitor will find at his 
call sufficient labour to carry out the prepara- 
tion of foundations and like work on his own 
account, or this may be done by the Department 
on the requisition of the firm. For this purpose 
there are on the permanent staff of the Department 
several engincers who have had great experience in 
exhibition work. These engineers will be at the 
disposal of the exhibitors for the supply of infor- 
mation as to the required foundations, and may 
carry out the work as approved by the manufac- 
turers. In addition there is the enormous ad- 
vantage that a British Government Depart- 
ment can exert vastly greater pressure upon the 
authorities in any foreign city than was pos- 
sible in the case of a commissioner with a tem- 
porary appointment. In addition to this the 
charges are unprecedentedly low. Thus, for space, 
the rate for the Machinery Hall is only 2s. 6d. per 
square foot, including the use of a platform and 
hand-rail where required. The Government De- 
partment propose to pay one-half of the power 
charges in connection with the running of machi- 
nery, so that the rate for exhibitors is only one 
half-centime per kilogramme for steam of 133 Ib. 
pressure, 1s. 3d. per 1000 cubic feet for gas, 14d. 
per kilowatt-hour for electricity of 440 or 
volts continuous current, and Is. 10}d. per 1000 
gallons at 50 lb. pressure for pure water. Con- 
denser water will be supplied free. Crane power 
will also be provided free. It will thus be seen that 
every inducement is offered to the realisation of a 
thoroughly comprehensive and _ representative 
British display. 

Already there is practical indication that this 
expectation will be achieved. Several of the most 
important engineering firms have already notified 
their intention of participating in this exhibition. 
One large engineering firm in Lancashire, for 
instance, has taken one-ninth part of the space, 
and has promised to show machinery which will 
illustrate the complete process of cotton-spinning, 
while others in Manchester will assist in establish- 
ing our repute for textile machinery. Textile 
manufactures will also be a very prominent feature. 
As the result of meetings in the various centres, 
the respective Chambers of Commerce are organis- 
ing collective exhibits, and among the number are 
Bradford, Nottingham, Galashiels, Huddersfield, 
Blackburn, and, in all probability, Manchester. 
Newcastle also promises a large collection, which 
will embrace naval and mercantile shipbuilding and 
general engineering, while meetings are shortly to 
be held at Liverpool, Glasgow, and other centres. 
Models of locomotives and signalling apparatus will 
be sent by the principal railway companies, and 
motor-cars will be a representative display. As is 
well known, the Prince of Wales is taking an 
active part, and the enthusiasm which he has dis- 
— for several years in order to waken up 

ritish manufacturing firms is having a great effect 
towards the realisation of the fullest effect at 
Brussels. The Earl of Lytton, who is the Chairman 
of the Commission responsible for the Department, 
and Sir Swire Smith, the Vice-Chairman, are also 
active agents; and we hope, as we believe, that 
Brussels will mark the beginning of a new epoch in 
the development of that collective enterprise in 
connection with exhibitions which must be pursued 
so long as our Continental and trans-Atlantic com- 
petitors seek to follow the example shown by us 
in past years in the development of markets across 
the sea. 








REFRIGERATION INSTALLATION AND 
NARROW LIMITS OF TEMPERATURE. 

To those people who have not followed atten- 
tively the history of refrigeration, particularly as 
applied to the preservation of ships’ cargoes of 
perishable materials, the advance that has been 
made during the last few years will appear remark- 
able. The importation into this country of vast 
quantities of food-stuffs, such as meats, fruits, vege- 
tables, &c., has attained such proportions as to 
make the subject one of the greatest importance, 
because a ship’s cargo of such produce is so valuable 
that to run any risk of its arriving at its destination 
in any way tainted is to incur the possibility of very 
grave loss. It is for this reason that the skill of some 


way of firms in connection, for instance, with | of the ablest experts has-been brought to bear upon 
the preparation of foundations for machinery, | the subject. It is not so very long ago that the belief 
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commonly held was that meat which was frozen 
would, if properly carried, keep indefinitely. This 
theory is, however, now disputed by some able 
scientists, who claim that even at the low tempera- 
ture of the freezing-chamber there is a distinct class 
of bacteria which will live and flourish. These 
bacteria are known as the ‘‘rhigophile” bacteria, 
and they are found of wide occurrence in milk, 
in flesh, and in spring-water. Although the 
weight of evidence appears to lean towards the 
fact that such organisms do exist, the belief is not 
universally held, it being maintained, on the other 
side, that when beef juice has reached the cryohydric 
state, or, in other words, is frozen solid, all terial 
life ceases, because the growth and reproduction of 
living things is Sanaa in a solid medium, and 
that it is due to this solidity, and not to the low tem- 
perature, that life function cannot be carried on. 
Evidence appears, however, to be very strong that 
there are actually bacteria which are able, at any 
rate, to live fora considerable length of time at 
exceedingly low temperatures; for, according to 
Dr. Rideal, certain species of bacteria have been 
kept at a temperature of —421 deg. Fahr. and 
have lived, while others were subjected to the tem- 
perature of liquid air for the same length of time 
without appearing to suffer any loss of vitality. 

Marvellous as this statement may appear, there 
seems to be little doubt as to its truth. It is also clear 
that its truth makes the preservation of meats, by 
the aid of low temperatures, by no means so simple 
a matter as it was at one time considered. Two dis- 
tinct sets of conditions appear to be the cause of 
the changes which take place in lean meat ; these 
two are the action of bacteria, or fungi, and that of 
enzymes. Bacteria, or fungi, are the best known of 
these two, and they increase with great rapidity 
under favourable conditions. Enzymes are certain 
ferments which have the power of modifying or 
changing organic substances. To both bacteria and 
enzymes there are certain conditions which are most 
favourable ; and it is not easy to understand why 
the conditions should vary as they do in what 
would appear to be almost similar substances. 
Mutton, for instance, and some other commodities 
if frozen hard, can be kept for many months with- 
out any appreciable change due either to bacteria 
or enzymes ; and, under certain conditions, also 
beef, if held at. a temperature of 293 deg. Fahr., 
will remain for several weeks without losing its 
freshness. Although there may be some doubt as 
to the multiplication of bacteria at very low tem- 
peratures, there is none with regard to their vitality 
at 14 deg. Fahr. 

In an interesting paper on the subject of refri- 
geration installation, read before the Institute of 
Marine Engineers last Saturday by Mr. Robert 
Balfour, the author gives arte. ME as to the diffi- 
culties met with in preserving beef, even when the 
temperatures are kept within the limit of 32 deg. 
Fahr., the difficulties being such that it is surpris- 
ing that cargoes of this meat are ever delivered in 
a satisfactory condition. The fact that they are 
reflects great credit on the sea-going engineer, 
on whom the responsibility of their safe discharge 
may undoubtedly be said to rest. The result is 
largely due to the well-known care and resourceful- 
ness of these men. As a mark of this watchfulness 
it is now generally regarded that if any carcasses 
arrive out of condition, these carcases are usually 
ones that are from the weakest and thinnest of the 
beasts, which points to the advisability of shipping 
only those that are good ir. substance to begin with. 
Beef appears to be a much more difficult cargo to 
keep in _ condition veya: a voyage than 
mutton. It must never be subjected to frost— 
that is, it must never be solidified, for if this 
occurs even in the slightest degree, the substance 
of the meat is burst, and when thawed the juice 
does not again absorb the thawed ice, and the meat 
has a flabby appearance, which tly depreciates 
its value, although it is used wholesome as 
food. As nearly as ible the temperature is 
kept about 294 deg. Fahr. Many things have to 
be guarded against during the whole process. The 
animals immediately preceding aadee must not 
be excited or have any joints sprained or dislocated 
through accident, or the joint oil will become decom- 
pares and the keeping qualities of the meat will 
pe impaired. At the time of slaughter also the 
atmospheric conditions must not be thundery or 
sultry, nor the air heavily charged with moisture, and 
scrupulous cleanliness must observed through 
all the operations, It is suggested that the con- 
ditions of the slaughter-house ought to be those 


of the operating theatre of a modern hospital. This, 
however, is recognised as being impossible, so the 
best has to be done with the means available, and 
ordinary methods of cleansing are adopted. A 
critical time in the handling of chilled beef is 
during its transit from the works to the ship, and 
from the ship to the shore. As a safeguard against 
damage during the first of these operations, some 
of the barges used on the River Plate are fitted 
with refrigerating appliances in order to minimise 
the risk. 

With regard to the mechanical side of the ques- 
tion, when the carriage of chilled beef was first 
commenced from the United States of Amarica the 
cooling was effected by the use of ice and salt, the 
mixture being pumped through galvanised pipes 
arranged along the sides of the cargo chambers, 
the liquid, after being reduced in temperature, 
being discharged overboard. The insulation in 
those days was of a very crude description. After 
a time, however, better methods of obtaining a low 
temperature were adopted, and more attention was 
paid to insulation. tes and salt were still used, 
but were placed in flat tanks, fitted at intervals 
round the chamber, and not pumped through pipes. 
The tanks were kept charged during the voyage by 
anattendant. The meat was hung on bars fixed to 
wood grounds bolted to the deck-beams; but the 
waste of space was great owing to the necessity of 
carrying large quantities of ice. These methods, 
though successful to some extent for short voyages, 
were much inferior to those at present in use. 
these the brine is pumped through pipes after 
being cooled either on the carbonic anhydride, or 
the ammonia compression system. The brine 
passes through numerous grids fixed under the 
overheading and along the sides of the insulat- 
ing chambers, and the system is made adapt- 
able either for frozen or chilled meat. When 
once the cargo is properly chilled, all that the 
machinery has to do is to maintain the tempera- 
ture at the required point. Two systems are in 
use whereby the brine is kept circulating at the 
exact temperature required ; these are what are 
known as the open and the closed systems. In the 
former the returns from each separate circuit are 
visible, and it can be seen whether the required 
quantity of brine is flowing in each section. In the 


closed system, when the pipes are once thoroughly | to 


filled and free from air, there is no fear of their 
becoming air-locked. When frozen meat is dealt 
with, as it can be carried at any temperature below 
15 deg. Fahr., there is no necessity of being able 
to ascertain the temperature to within half a 
degree. The case is, however, quite different with 
chilled meat, for the range of temperature is then 
very limited, and the degree of cold must be abso- 
lutely known. For this purpose accurate ther- 
mometers, whose bulbs are protected by wooden 
casings, are used. This casing of the bulbs is 
adopted so that the thermometer is not quickly 
affected by a change of temperature when it is 
withdrawn for purposes of reading. 

Up to the present time not much success had 
attended the efforts to bring chilled beef from 
Australia and New Zealand, but an experiment is 
now being made to bring a large consignment from 
Queensland, and it will be watched with much 
interest. As great care has been exercised in the 
selection of the engineers and others who have 
charge of the undertaking, it is considered that if 
the attempt fails it will not be due to lack of 
attention to the many details that require watching. 








NOTES. 

Gatvanic CELL GIvING ALTERNATING CURRENTS. 

A curious galvanic cell giving alternating currents 
for several hours is described by W. Kistiakowsky 
in the Zeitschrift fiir Elektro-Chemie of May l, 
1909. The communication comes from the electro- 
chemical laboratory of the St. Petersburg Poly- 
technic. The cell consists merely of two iron 
electrodes, preferably of different surface areas, 
made of pure iron, such as can be obtained from 
Kahlbaum, in Berlin, and of a mixture of sul- 
phuric acid and potassium bichromate, which is 
used in primary cells. The proportions of these 
latter chemicals should be a solution of K, Cr, O,, 
saturated at 18 deg. Cent., and a double normal sul- 
phuric acid, mixed in equal volumes. The iron is 
applied in sheets of 0.2 millimetre thickness up to 
7 centimetres (about 3 in.) in width; they are 
dipped into the electrolyte to a depth of 3 or 4 








centimetres. When the circuit is closed by an 








aperiodic voltmeter, and the scale is so arranged 
that zero.is in the middle, the needle will be seen 
to oscillate between + 0.4 volt and —0.4 volt 


in a peculiar fashion. The needle creeps up on 
the positive side, slowly at first, then more 
rapidly ; it stops for a moment at +0.4 volt, and 
suddenly swings back to zero. After an interval 
of five or ten seconds the needle moves over to the 
negative side in the same manner, stopping at 
—.4 volt and returning. Another interval of five 
or ten seconds follows, and the play is repeated. 
These oscillations of the electromotive force may 
continue for hours. Sometimes the one plate 
becomes passive, and the phenomena then become 
pulsating ; the current oscillations are confined to 
the one side, positive or negative, as if only one of 
the electrodes were active. When no current 
fluctuations are observed at all, they can be started 
by cleaning the electrodes (with the aid of emery 
paper) or by touching them in the electrolyte with 
metallic magnesium. The phenomenon recalls the 
oscillatory character of the solution of chromium in 
certain solvents which W. Ostwald observed some 
years ago. The electrodes of the cell may also be 
made of chromium, but the oscillations are less 
marked than with iron electrodes, with which 
currents of 0.15 ampere can be obtained. The 
communication of Kistiskowsky is preliminary, 
It would be interesting to hear more about the 
pulsating currents resulting when one of the elec- 
trodes is in the passive state ; the phenomena of 
passivity are still obscure, and might further be 
studied in this way. 


Tue National INSTITUTION OF APPRENTICESHIP. 


The National Institution of Apprenticeship con- 
cerns itself with the indenturing of boys and girls 
to such trades and handicrafts as will enable them 
later in life to command a wage in the skilled labour 
market ; its object being to utilise some portion 
of the large amount of potential skilled labour 
which is wasted by boys taking up such ‘‘ blind- 
alley” employments as messenger or carter-boy 
work, which, carrying comparatively high wages 
at first, lead ultimately to the ranks of unskilled 
and casual labour on the street-corner. The 
Institution makes arrangements with factory and 
workshop owners, advises parents, advances money 
pay premiums and supervises its protégés 
until the end of their apprenticeship. Lord 
Avebury, who presided at the annual general 
meeting, held on the 28th inst., suggested that 
our present unemployment problem was due 
primarily to so large a proportion of our work- 
people having received no definite training in early 
years. He pointed out that the general level 
of day wages in this country had shown an up- 
ward tendency for many years. If the average 
figure for 1900 was taken at 100, the proportionate 
figure for 1870 would be 60, and for 1830 it would 
be 45. He suggested that this showed the demand 
for skilled labour to be greater than the supply, as 
the result of such a state of affairs would always be 
to raise wages, and he was of opinion that the teach- 
ing of skilled trades to children, coupled with the 
establishment of labour exchanges, would go a great 
way towards solving our unemployed problems. 
Doubtless these problems are aggravated by the 
large proportion of unskilled labour in the country. 
but we cannot think the matter so simple as Lord 
Avebury would appear to do. The percentage 
of unemployment in skilled trades is frequently so 
high for long periods that it is impossible to believe 
the matter merely one of unskilled labour, or 
the relative fixity of skilled labour in special 
districts. Nothing but good, however, can come 
of teaching young people trades, instead of letting 
them drift into the ranks of casuals, and the 
work of the Institution should be of considerable 
value. During the last year 166 boys and 16 
girls were indentured to various trades, while, in 
all, 435 boys and 70 girls have been so placed. 
In common with other philanthropic agencies, 
the Institution suffers from lack of funds, and is 
consequently incapable of apprenticing many 
children whose parents would not be able to repay 
the money advanced for premiums, as the assets of 
the society do not allow it to undertake the pay- 
ment itself. The offices of the Institution are at 
39, York-place, Baker-street, W, 


THe PorRHYDROMETER. 


The porhydrometer is an instrument for indicat- 
ing the weight of cargo loaded into, or unloaded 
from,a ship. It consists merely of a float, or ‘‘aero- 
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meter,” connected to a steelyard weighing-machine, 
and immersed in a chamber filled with water, the 
chamber being in communication with the outside 
of the ship. As the ship rises, or falls, when cargo 
is removed, or placed on board, the level of the 
water in the chamber falls, or rises, correspondingly, 
so that the float is immersed to a greater, or less, 
depth, with a consequent alteration in its apparent 
weight. This alteration in apparent weight is read 
on the weighing-machine, and from it the weight of 
cargo placed on board, or removed, is determined. 
In order that the reading of the apparatus may 
not be affected by the trim of the ship, it is 
necessary that it be fixed directly over the keel 
and in the plane of rotation of the hull, which 
generally will correspond approximately with the 
centre of the ship. Also it is necessary that 
the over-all length of the float and its chamber 
be greater than the total vertical movement of the 
ship between the ‘‘light” and fully-loaded con- 
ditions. We had an opportunity, on the 26th inst., 
of seeing one.of these instruments in operation on 
a 200-ton barge in the Thames. The chamber in 
which the float. was situated was fixed in the centre 
of the hold, and consisted of a piece of iron tube 
some 6 in. in diameter, closed at the bottom, and 
in communication with the water outside by means 
of a 3-in. brass tube screwed into the bottom of 
the barge. The float was suspended from one arm 
of a lever pivoted on the horizontal stay fixed 
across the hatch, the other end of this lever being 
connected to the weighing-machine situated on the 
deck immediately against the hatch-coaming. As 
the lever was fixed under the flange of the stay, and 
was provided with a sheet-iron cover, and as the 
weighing-machine was also covered in, the whole 
arrangement was protected, and formed no impedi- 
ment to the working of cargo. The float was about 
6 ft. long, and some 3 in. in diameter, but it will be 
clear that the diameter was not constant throughout 
its length, since the vertical movement which the 
barge would make for a weight placed on board or 
removed would depend upon the depth of its im- 
mersion. In constructing the apparatus it is neces- 
sary that the shape of the float, which js a function 
of the shape of the hull, be determined experiment- 
ally. This is done by carrying out a test with a 
parallel float and reading the change in weight 
when different loads are placed on the boat ; from 
the data thus obtained the correct form of float 
is determined by calculation. The density of 
the water in which this test is carried out will not 
affect the final accuracy of the instrument, since it 
is clear that any change in density will affect the 
float and the boat equally. It is stated that the 
apparatus can be constructed and calibrated with 
such accuracy that the weight of a man is correctly 
registered on a boat of several hundred tons displace- 
ment. In the example we saw in operation, however, 
the effort to weigh a man was not altogether success- 
ful, owing to the effect of the mooring-ropes and the 
comparatively swift tide forcing one end of the 
barge against the quay, but the sensitiveness of the 
apparatus was obvious. The float was constructed 
of sheet-copper bent to shape and brazed, and it 
would ap that the accuracy of calibration 
claimed would: be difficult to obtain in practice with 
such a construction, but at the same time it is not 
clear that such extreme aecuracy is necessary. The 
appliance is of a very simple nature, and there 
should be no difficulty in fitting it to existing ships, 
providing always that the permanent structure 
allows it to be placed in the plane of rotation, 
where of necessity it must be situated. We are 
informed that the apparatus is well known on the 
Continent and in America, and that a large number 
of Italian barges have been fitted with it. It has 
been officially approved by the Italian Government 
Customs. The patents covering the appliance are 
in the hands of Mr. Edward Beresford, of 66, 
Carlisle Mansions, S.W. 








Tue InstTITUTION OF MuNIcIPAL ENGINEERS.—A meet- 
ing of the South-Eastern District Committee of the Insti- 
tution of Municipal Engineers was held on Saturday, the 
24th inst., at Ruislip, Mr. Henry C. Adams, A.M.I.C.E., 
A.M.I.M.E., A.M.I.E.E., District Chairman and Mem- 
ber of Council of the Institution, presiding. Mr. W. 
Louis Carr, Surveyor to the Council, read a paper on 
“The Sewerage and Sewage-Disposal Works of the 
Ruislip-Northwood Urban District Council.” Dr. L. W. 
Hignett, M.B., C.M. Edin., D.P.H. Camb., Medical 
Officer of Health, read one on “‘ The Principles Involved 
in the Purification of Sewage ;” after which Mr. Carr 
conducted the members round the sewage works, which 
have been recently altered and enla under the advice 
of Mr, H. Howard Humphries, M.I. Mech. E 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE summer meeting of the Institution of 
Mechanical Engineers, which, as a y an- 
nounced, is being held this year in Liverpool, 
commenced on Tuesday, the 27th inst. The 
morning opened in a most propitious manner, 
so that the visitors congratulated themselves on 
the favourable change in the weather ; and in the 
opening speeches several pleasant comments were 
made on the fact that, even in this respect, the 
arrangements made appeared to be auspicious. 
Unfortunately, however, the early promise of the 
day was not made good as time went on, and the 
bright sunshine and blue sky had given place, 
before the morning meeting was ended, to an un- 
relieved grey overhead and steady rain. In spite 
of this drawback the visitors enjoyed themselves. 
The papers in the morning proved interesting, and 
though the visits would, doubtless, have been more 
enjoyable had the weather been fine,-the welcome 
accorded to the Institution by the ancient city 
amply proved that for heartiness and warmth of 
feeling neashire is still hard to beat. 

At ten o’clock the members assembled in the 
Municipal Central Technical School, kindly placed 
at their disposal by the Corporation. Here they 
were welcomed by the Lord Mayor, Councillor 
H. Chaloner Dowdall, M.A., and the members of 
the Liverpool Reception Committee. The Lord 
Mayor, in a short speech, said that it was a great 
pleasure to him to extend officially a welcome to 
the members of the Institution, additional pleasure 
being due to the fact. that the Institution’s President 
was, this year, a man who had been long well known 
and held in great honour in the city. 

The President of the Institution, Mr. J. A. F. 
Aspinall, in replying, said that he was sure the 
members would appreciate the welcome accorded 
to them and the many arrangements that had been 
made for rendering their visit thoroughly interest- 
ing. The Lord Mayor then relinquished the chair 
to the President of the Institution, and the ordinary 
business of the meeting was proceeded with. 


Locomotives DresigGNED aND Burtt at Horwicu, 
WITH SOME RESULTS. 


After the reading of the minutes and other busi- 
ness, the President called on Mr. G. Hughes 
(Member) to read his paper, entitled ‘* Locomotives 
Designed and Built at Horwich, with some Results.” 
As the paper was too long to read through in the 
time allowable, Mr. Hughes read it in abstract, 
drawing attention to the portions on which it was 
thought thediscussion would mostlyturn. The paper, 
the first part of which we reprint* in this issue, deals 
with the conditions of traffic on the Lancashire and 
Yorkshire Railway, of which the author is the chief 
mechanical engineer, and gives particulars of the 
various types of locomotive stock introduced to 
comply with these conditions. Much of the interest 
attaching to the paper is due to the fact that it 
deals largely with the serviceable life of the various 
parts, and in this respect contains information 
very seldom available to men outside the super- 
intendent’s office. The paper was admittedly 
one of the most interesting put before the mem- 
bers for some time, and was cordially received 
by all. It was announced that Mr. Hughes is 

reparing another paper on ‘‘Compounding and 
Superheating,” to be read at the autumn session, 
and members will doubtless now look forward to it 
with increased interest, as likely to contain in- 
formation of a serviceable character. 

The discussion was opened by Mr. J. Adamson 
(Member), who remarked that most of the trouble 
experienced in the use of corrugated furnaces was 
due to faulty circulation, and he thought that if 
forced circulation round the long flue had been 
adopted, much trouble would have been got over. 
Bulging of the flue was, of course, by no means 
uncommon. Scotch boilers were affected in this 
way, especially at the points mentioned by Mr. 
Hughes. He thought that near the bridge there 
was always a certain amount of dead water, and 
this encouraged corrosion. If the water circulated 
well, the ill-effects were not so marked ; and at their 
works they had recently been conducting experi- 
ments which tended to prove that forced circulation 
was likely to be extremely beneficial. 

The next speaker was Mr. George Cawley (Mem- 
ber), who referred to some experiments on circula- 


* See page 159. 





tion in locomotive and other boilers that he had 
conducted'some years ago. These were on a com- 
paratively small scale, with apparatus made of glass 
cylinders and tubing, &c.; but they conclusively 
proved that all boilers would give much better 
results if this point were given more attention. He 
had found that in locomotive boilers automatic cir- 
culation could be set up by using an arrangement 
in which a pipe was led from the underside of the 
boiler-barrel, at a point near the smoke-box tube- 
plate, back to a point low down in the water spaces 
of the fire-box. With"this simple modification auto- 
matic circulation could be set up to the extent of 
half a ton of water per minute. This was advan- 
tageous. He had experimented in the same direc- 
tion with other types of boilers, and considered that 
the whole question of circulation was one still open 
to investigation. 

This speaker was followed by Mr. T. P. Reay 
(Member of Council), who stated that he was pleased 
that the Joy valve-gear had proved so satisfactory. 
Mr. Reay said that he, of course, spoke as a builder 
rather than a user of locomotives, and he thought 
that builders were often given what he might de- 
scribe as rather painful information concerning 
their products, and a good deal of criticism. The 
author said that the circulation in the corrugated- 
flue boiler was the chief cause of trouble with this 
type. He wished to draw attention to the Brotan 
type of boiler,* in which this question of rapid cir- 
culation had been given considerable attention, 
owing to the great importance there was for the 
bottom of the fire-box to be fed rapidly. At the 
fire-box end this boiler consisted of a large rect- 
angular ring, with tubes rising from it to a drum 
above. He considered the author thoroughly 
justified with regard to his remarks concerning the 

tter results obtainable with four-cylinder engines. 
This, he thought, especially applied to the balancing 
and to the lightening of the moving parts. He asked 
if the author had tried blast-pipes with an annular 
top, as good results were to * obtained with such 
aform. There was, however, need of more experi- 
ment with them, though undoubtedly they were 
satisfactory. With regard to the wear of cylinders, 
Mr. Reay said that the figures given by the author 
seemed to indicate a very fair mileage, but he would 
like the author’s opinion as to whether they were on 
the hard or soft side, and, if the former, whether 
they experienced any trouble with cracking. In 
regard to cranks he thought that it was not sufti- 
ciently realised that the strains were, in modern 
practice and under modern conditions, very much 
more severe now than formerly ; the weights were 
heavier and the speeds higher. He thought that 
the type of crank with straight webs, not very wide, 
shown in the paper, would be bound ‘to give out 
soon under modern conditions. With regard to the 
built-up cranks described he would like to know 
whether these were turned up in the lathe after 
being put together. He noticed in the figures 
shown of tyres, the curve at the corner or heel of 
the flange, originally made fairly sharp, was made 
much sharper by wear against the rail. He wished 
to know why this should not be made sharp to 
begin with. With regard to the question of prim- 
ing he considered design had a considerable in- 
fluence on this. As an instance he might give the 
case of a boiler, witha barrel 4 ft. 4 in. in diameter, 
and with the fire-box top 10 in. above the centre 
of the barrel, giving a great deal of trouble in 
this way. When, however, they fitted the locomo- 
tive in question with a boiler having a barrel 5 ft. 
in diameter, with the fire-box top only 3 in. above 
the centre line of the barrel, this defect was reme- 
died, almost, if not completely. 

The discussion was continued by Mr. T, Hurry 
Riches (Past-President), who said that he felt that 
the paper contained so much information that to 
discuss it adequately would take him more than 
the time allowed him in one day, and that he would 
therefore deal with only a few of its features. He 
thought that the younger members would especially 
appreciate this paper, as it was most complete of its 
kind, and in it Mr. Hughes had given the results of 
a very largeamount of practical experience, which 
ordinary members, as a rule, could not obtain, and 
which should save many of them a great deal of 
time and worry. It dealt with the locomotive from 
start to finish. He thought that on the point of 
corrosion he could, in a general way, agree with 
previous speakers. He held, however, that one 
of the most material advances lay in the direction 








* See ENGINEERING, vol. lxxx., page 278. 
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of removing all impurities from the water before 
using it. rge circulation spaces were essential, 


and tubes should be put as far apart as possible ; 
stress should most certainly be placed on such 
points as these, as contributing to stave off ill- 
effects. He well remembered a case in which by 
putting the tubes } in. further apart they had got 
over many former difficulties ; priming had disap- 

red, and corrosion had materially decreased. 
He thought it of great importance that free room 
should be provided, so as to allow a clear pas- 
sage for the steam, and to avoid bringing it into 
contact with the hot surfaces of the tubes and fire- 
box. A study of corrosion pointed to the advan- 
tage of frequent washing out, in place of continu- 
ing to run engines of which the boilers were in a 
dirty condition. Of course, this involved a sufticient 
provision of locomotive stock to allow of frequent 
and adequate boiler-cleaning. In connection with 
the author’s remarks on blast-pipes, he considered 
that the position in the smoke-box of the blast-pipe 
was more important in all respects than people 
were apt to think. Information as to the large 
size of blast-pipes, their position, and the propor- 
tions of the chimney, was most important. He 
had been greatly struck by the extraordinary dif- 
ferences in these respects. He thought the facts 
relating to experience on the Lancashire and York- 
shire Railway were well given in the paper. With 
regard to built-up cranks, Mr. Riches said that 
Mr. Hughes had given them a lot of information, 
but he thought that they might in this respect take 
some lessons from marine work, watching the 
results obtained in practice of that character, and 
applying the information so obtained to locomotive 
work. The built-up crank most certainly lent 
itself very well to the balancing of the engine. He 
(Mr. Riches) hoped that, in conjunction with the 
later paper promised by Mr. Hughes, he would 
have the opportunity of discussing more thoroughly 
many of the points that occurred to him in connec- 
tion with this one. 

Mr. H. Fowler (Member) followed Mr. Riches, and 
spoke briefly and to the point. He remarked that the 
quality of steel, 28 to 32 tons tensile strength, men- 
tioned as being used for cranks, seemed rather low, 
and he wished to know if the author had had expe- 
rience with any harder material than this. Hie 
stated that on the Midland Railway the axle-box 
journal did not wear oval, as suggested in the paper, 
but it was found that they did wear taper to a slight 
extent. He inquired whether the built-up cranks 
described were given any heat treatment. With 
regard to straight axles, there was, he thought, 
always considerable difficulty in finding the flaws, 
which, as his experience showed, were apt to creep 
sometimes right round the axle. With regard to 
the author's diagrams illustrating the wear of tyres, 
he thought these were most instructive as show- 
ing how the life of the tyre is bound up in the 
wear of the flange. He inquired whether the 
author had used high tenacity steel for tyres. 
He understood that steel having a tensile strength 
of 65 tons per square inch, and giving an elonga- 
tion of 8 per cent. in 2 in., was actually now in 
use. On the Midland Railway they employed a 
shrinkage allowance for tyres of 1 in 1100, and 
he thought that the figure of 1 in 750, given by 
Mr. Hughes in the paper, was rather high. He 
asked where the water was put into the Lanca- 
shire and Yorkshire boilers, as it was always at 
this point, he thought, that the greatest amount of 
pitting and grooving occurred. One of the diagrams 
showed pitting round the bottom of the tube-plate, 
which he thought unusual. With regard to the 
question of priming, he thought it possible that, 
with the Belpaire form of box, a higher percentage of 
salts was perhaps allowable than with the ordinary 


type. 
The following speaker, Mr. E. R. Dolby(Member), 
asked whether the feed-water used on the Lanca- 
shire and Yorkshire Railway was softened, and 
what was the degree of hardness of the water. In 
connection with boilers with which he had had 
experience, he had to make use of feed-water 
showing a hardness of 18.5 deg. This he softened 
down to 3deg., and it was then not acid. He, 
however, found that subsequent trouble arose 
with this softened water, not from corrosion, but 
from pitting, and he had been told on good 
authority that he had softened it rather too much. 
Some people said that 4 deg. was about the limit, 
and he would like to hear the author’s opinion on 
this point. 

The next speaker, Mr. J. F, L. Crosland (Mem- 





ber), opened his remarks by asking the author for 
some further information with regard to the Ross- 
Hotchkiss scum -collector and circulator. This 
apparatus, he understood, had considerable merit, 
both as regards the removal of deposit and also as 
increasing the circulation of the boiler. This com- 
bined effect, he thought, might be most important, 
and he would like to hear of the author’s experience 
in this connection. He would also like to hear 
further ahout the chemical cycle which the author 
said he had discovered in connection with the effect 
of water on lead put into boilers. With regard to 
corrugated boxes, he thought that anyone who 
knew these furnaces would expect to find with them 
just such trouble as was described in the paper. 

Mr. J. D. Twinberrow (Member) spoke on the 
question of water spaces. The increase of the spaces 
was advantageous, and he regretted that the author 
had not given definite information regarding stay 
failures. He had a few particulars by him of the 
life of stays in well-designed boxes of engines having 
48 square feet of grate area and over 2000 square feet 
of heating surface. The first two ‘‘ Pacific’ engines 
of the class he referred to were put in service in 
July, 1907, and others in 1908. Up to the present 
70 engines had been put on the road, and they had 
had no stay failures on them. He considered the 
Belpaire box a good one, but in one or two respects 
it was at a disadvantage. For instance, where 
the fire-box sheet ran out into the barrel there 
was no counterpart for this in the inner box, which 
was unsatisfactory. The round box had some ad- 
vantages, among them being the fact that it 
enabled a good view to be obtained, a rather im- 

rtant point with our small loading gauge limits. 

r. Twinberrow proceeded to sketch on the black- 
board the forms of fireboxes in use in the United 
States, These have been illustrated in our columns 
on many occasions, and there is no need, therefore, 
to reproduce the diagrams here. The speaker re- 
marked that the wide American box with radial 
stays gave considerable stay trouble. He pointed 
out that in this case the design failed from the fact 
that the outer shell-plate was, alone, in equilibrium 
under external pressure, and that the hanging of 
the load on the crown to the shell destroyed this 
state. In some forms of box, he pointed out, serious 
bending stresses were also introduced. On the 
point of rapid acceleration he was glad to see that 
the author had stated that this was one of the 
features of the compound that had led him to adopt 
it. He (Mr. Twinberrow) thought that up to a 
certain point, say about thirty miles per hour, the 
simple engine would accelerate the more quickly of 
the two, but to higher speeds the compound 
was the better. This was largely due to valve 
action, and he thought that, with proper atten- 
tion given to this design, the compound would 
come out far the better of the two. e stated that 
the speed records of the world were held by com- 
_— and instanced the performance on the 

varian State Railways of a locomotive attaining 
the speed of 96 miles per hour. 

The next speaker was Mr. H. Graham Harris 
(Member of Council), who said he only wanted to 
draw attention to one point in the paper, and that 
was in connection with the failure of crank-axles. 
The authorstated that the cracks, as a rule, developed 
from corners at the bottom of a radius. He would 
remind the Institution that the late Sir Frederick 
Bramwell had, very many years ago, conclusively 
shown that any sudden change in form would lead to 
this result. Hethought that locomotive men might 
learn something from the younger automobile in- 
dustry in this respect. In automobile work they 
had sometimes eight cylinders on one crank-shaft, 
and the roads were much more severe on the engines 
than in railway work, yet in the automobile in- 
dustry they had clearly realised the great gain there 
was to be obtained by smoothing off and rounding 
off when changing from one section to another. 

Mr. Louis W. Smith (Associate Member) con- 
tinued the discussion, stating that his experience 
had been principally confined to road locomotive 
practice. i this connection he wished to draw 
attention to the fact that some time ago a box was 
in use with two or three corrugations in the crown. 
He thought this might be adaptable to rail loco- 
motive work. As far as his experience went, be- 
tween 2000 and 3000 of the boxes he described had 
been put into service, and in twenty years he had 
had no knowledge of a single failure. Under the 
hydraulic-pressure test of 300 Ib. per square inch a 


box about 3 ft. 6 in. by 2 ft. showed a deflection of | regard 


about } in., and the plate returned to within a few 





thousandths of an inch of its original ition on 
the removal of the pressure. On the subject of 
cranks he would ask whether it was not possible 
to embody safe proportions in a formula which 
would give the correct radius for any diameter. 
This, he thought, would be most serviceable. 

The President next called upon Mr. M. Long- 
ridge (Member of Council), who stated that from his 
experience he should say that the troubles described 
by the duthor with the corrugated box arose from 
deposits—carbonate of lime or magnesia. He did 
not think that, with the large water-spaces in this 
type of box, compared with the stayed type, bad 
circulation could be at the bottom of the troubles, 
He wished to draw attention to a point that had 
occurred to him in connection with modern high 
pressures. With former pressures no corrosive 
action occurred ; but he thought it possible that 
with the modern pressures there might be some 
interchange between the carbonates of magnesia 
and soda salts by which chloride of magnesia was 
produced. This, of course, was most corrosive, and 
might be the cause of great damage. With refer- 
ence to blast-pipes, Mr. Longridge said that these 
were most wasteful things, but were convenient. 
The best use, however, was not made of the prin- 
ciple, and he thought they might be subdivided 
with greatly improved results. On the matter 
of crank-shafts he was surprised to find men 
putting square keys into cranks. He had re- 
cently, in connection with gas-engines, come across 
some rather disquieting facts as regards forged 
crank-shafts. He had tested one gas-engine crank 
after failure, taking three test-pieces cut from the 
crank-web parallel to the arm, and three cut parallel 
to the crank-pin. These he had tested in impact 
machines, and in an Izod machine ; the pieces taken 
parallel to the arm of the crank gave a figure of 
2 foot-pounds, and those parallel to the pin 17 foot- 
pounds. In the second test the former pieces also 
gave results only one-quarter of the amounts 
obtained with the pieces parallel to the pin. A 
second crank had given precisely similar results, 
and these, he thought, suggested that their know- 
ledge regarding forged cranks was, as yet, very in- 
complete. 

r. E. C. Stromeyer (Member) was the last 
speaker. He dealt with the subject of corrosion, 
and said that he thought that the addition of 
chemicals very often rendered the water a better 
conductor than it was formerly, and increased 
corrosion. Pitting was due to galvanic action, and 
engineers needed to get rid of the scale-forming 
salts; he thought a compound which he under- 
stood to be aluminate of barium gave good promise 
in this direction, as it got rid of the lime salts, 
and did not remain in the water. The feed-water 
was free from soda. 

The President, in bringing the discussion to 
a close, said he was glad that it had centred 
round the boiler, as this was the part of the 
locomotive which gave trouble. One speaker had 
remarked on the wear of tyres. In this connec- 
tion he might say that years ago, on the Lanca- 
shire and Yorkshire Railway, there had been held 
a conference between the chiefs of the locomotive 
and permanent-way departments, with the result 
that it was decided to make the top of the rail as 
flat as possible, and the curvature the same as the 
tyres. After a lengthy period, in which the rails 
had worn a considerable amount, a template was 
made and tried with the standard tyre template, 
when it was found to fit, line to line. Thus it was 
evidently a good measure. 

In reply to the discussion, Mr. Hughes said that 
stress had been laid upon good circulation. Upon 
this point he might have more to add later. 

The Joy valve-gear was the standard Lancashire 
and Yorkshire practice. It was true that they had 
recently built thirteen engines with Walschaert 
gear, but he thought that from its freedom from 
failure the Joy gear was hard to beat. He had only 
tried partitioning the exhaust as described in the 

per, but found that the plain 6-in. orifice was 
Pest. Water-softening, he thought, would almost 
need a paper to itself to be dealt with thoroughly, 
but he might say that, in his opinion, with cheap cor- 

ration water, there was not much in water-soften- 
ing. With regard to blast-pipes and their correct pro- 
portioning and position, he thought that, scheme how 
one might, and whatever formule one attempted 
to apply, there would always be possible some 
material improvement, after trial in service. With 
to the wear of crank-axles, it was stated in the 
paper that harder material had not been tried. The 
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amount of oval wear was mentioned as being small. 
The sweeps and middle portion of the crank were 
carefully annealed, and he wished to draw the atten- 
tion of those members who intended visiting Horwich 
to the fact that, at the works, Féry pyrometers, &., 
were in constant use, and that this work was all 
done to diagrams, which the men attended to. He 
had had no extensive experience of high-tenacity 
tyres. In actual practice a compromise was neces- 
sary between the tyre and the rail, and their 
respective qualities should approximate to each 
other closely. .On the Lancashire and Yorkshire 
Railway they put the water into the boiler at the 
smoke-box end, and this was the point at which 
they found the greatest amount of pitting. The 
diagram to which Mr. Fowler had referred, in 
regard to the failure of tube-plates, was not quite 
correct. Actually the flaw developed from hole to 
hole all round the lower portion, and not outside. 
Mr. Riches had volunteered the statement that 
6 deg. of hardness wasan ideal water. Mr. Hughes 
put down particulars (see table) giving the composi- 
tion of what he thought would be a typical water on 
the Lancashire and Yorkshire Railway, as well as of 
what he would consider a bad water and also the best. 





Best. Typical. Bad. 





: per cent. | per cent. per cent. 
Carbonate of lime .. Ee 0.17 1.6 31.6 


= magnesia .. neat trace 0.8 
Sulphate of lime .. 0.97 2 10.2 

a magnesia trace 1.6 12.9 
Sodium chloride .. $e Se 2.14 2.1 4.1 
Maximum scale-forming matter 1.14 4.4 55.5 
Total dissolved solids oof 6 9 76 





In connection with stay failures, he had instances 
of engines giving improved mileage to the extent of 
over 10,000 additional miles, before giving serious 
stay troubles, after the conversion from narrow to 
wide water spaces at the fire-box. He had adopted 
the four-cylinder compound type of locomotive only 
partly for the reason that with it rapid acceleration 
was possible. This feature of the class of loco- 
motive referred to was also partly due, of course, to 
the use of small wheels and great adhesion. He 
was inclined to think that at speeds above 30 miles 
per hour the back pressure in the high-pressure 
cylinders in compounds was often so great that 
these produced a negative horse-power. He hoped, 
in connection with Mr. Graham Harris’s remarks 
on changes of contour, that visitors to Horwich 
would there note the remark printed in large 
letters on all drawings, that all instructions on 
the drawings regarding radii must be rigorously 
observed in the shops. 


REINFORCED CONCRETE. 

At the conclusion of Mr. Hughes’ remarks, the 
President called on Mr. A. C. Auden (Member) to 
read his paper on ‘‘ Reinforced Concrete.” This 

per we commence to reprint in extenso on page 
147 of this week’s issue. Only part of the paper 
was read on Tuesday morning, the adjournment for 


luncheon being made before it was completed. This | P 


step was necessitated by the arrangements made 
for the afternoon. 
Excursions, &¢. 

After the close of the morning meeting, members 
adjourned to the Exchange Station Hotel, where 
they were entertained to luncheon as the guests of 
the Liverpool Corporation Tramways and Electric 
Power and Lighting Committee. For the after- 
noon several alternative visits had been arranged. 

A visit which would have been most enjoyable, 
had it not been for the miserably wet weather, 
was that to the Cunard Steamship Company’s 
s.s. Carmania, which was in the Huskisson Dock. 
The Carmania, it will be remembered, was one 
of two sister-ships to which special interest attach, 
owing to the fact that the vessels were iden- 
tical in all respects, except that the Carmania 
was fitted with turbines, and the sister-ship, the 
Caronia, with reciprocating engines. These vessels 
were thus fitted for purposes of comparison, the 
Carmania being the largest vessel up to that time 
to be fitted with turbines. The data derived 
from this bold experiment proved of great value 
subsequently in connection with the design of 
the still more famous Cunarder, the Lusitania, 
by the same builders. The Carmania is a vesse 
of 30,918 tons displacement on a draught of 
33 ft. 3} in. She has a length of 650 ft. between 

rpendiculars, and of 672 ft. 6 in. over all. Her 


accommodation occupied, some 3336 people. Of 
this number 300 are first-class and 326 second- 
class, while 1000 third-class and 1000 —- 
passengers are also carried, the balance being made 
up of officers, crew, &c. Work was commenced 
on the Carmania at the works of Messrs. John 
Brown and Co., Limited, Clydebank, on February 
29, 1904, and she was launched on February 21, 
1905, in an unusually advanced state of construc- 
tion. This was due to the fact that while work in 
many respects proceeded on board at the ordinary 
rate, launching was delayed owing to causes which 
had arisen from the adoption of the new system of 
propulsion. The vessel three propeller shafts, 
the central one being driven by the high-pressure 
turbine, while the wing shafts are driven by the two 
low-pressure turbines. Steam is supplied to the 
turbines and auxiliaries by eight double-ended and 
five single-ended boilers. On the occasion of the 
visit on Tuesday last the engines and boilers were 
not available for examination; but this was not 
due to any wish on the part of the Cunard Com- 
pany to exclude visitors from the machinery de- 
partments, but to the fact that the engines, &c., 
were opened up and in the hands of the Board 
of Trade for examination. The trials, following 
on the completion of this vessel, between her 
and the Caronia, were watched with great interest 
at the time. The Caroniacame fully up to contract 
speed, &c., but the Carmania surpassed her in this 
respect by a good mile per hour, doing considerably 
more than 20 knots, the specified figure being 19. 
On the completion of the Carmania’s trials we gave 
a very fully illustrated account of the ship in En 
GINEERING,* comparing her machinery with that of 
the Caronia, while the latter vessel was described 
and illustrated in an earlier issue.t For further 
information we must, by reason of restrictions of 
space, refer our readers to these accounts. 

Another y of members visited on Tuesday 
afternoon the Liverpool Corporation Electricity 
Works. The Corporation’s main power-stations, at 
which electricity is generated both for lighting and 
tramway purposes, are three in number, two of 
which are adjacent to each other. The station at 
Pumpfields was constructed in 1899, and the twelve 
generating sets consist of 1200 indicated horse- 
power Willans engines coupled direct to Siemens 
multipolar dynamos, having an output of 1420 
amperes at 550 volts. The boilers at this station 
are of the Lancashire type. Equipment at the 
Lister Drive No. 1 Station is similar in type, 
but at the Lister Drive No. 2 Station the 
generating plant consists of turbo-alternator sets. 
At this station there are at present installed 
four 2000-kilowatt Westinghouse horizontal and 
three 2000 - kilowatt Curtis British Thomson- 
Houston vertical turbo-alternators, &c., the boiler 
consisting of a battery of twelve Babcock and 

ilecox water-tube boilers, each capable of evapo- 
rating 25,000 lb. of water per hour. The former 
stations supply direct current, the latter three- 
hase at 6000 volts to sub-stations in the outlying 
districts. The tramways operated by the Corpora- 
tion have an aggregate length of 105 miles, laid 
mostly with 60-ft. 95-lb. rails. The rolling-stock 
numbers 525 cars, of which about 450 are in service 
at a time. 

Perhaps the most interesting visit of the day, as 
being somewhat outside the ordinary engineer’s field, 
was that to the Diamond Match Works of Messrs. 
Bryant and May, at Seaforth, where about 1000 
hands are employed. The plant here, of course, 
consists mainly of special machinery designed with 
a view to expediting as much as possible the pro- 
cess of manufacture. The principal match-making 
machines take the blocks of wood in at one end, 
and, at the other end, pack the finished matches 
into boxes, the cutting, dipping in paraffin, and 
the tipping with composition being done en route. 
At the filling end the boxes are automatically 
= into covers wrapped in paper and sealed by 
machine. Each of these machines makes about 


576,000 matches an hour. The preparation of the 


cardboard and wooden boxes was also shown to the 


visitors, and the various stages ne 

The arrangements for this and the other visite 
proved most admirable, and members felt con- 
siderably indebted to the Companies and Corpora- 


1 | tions for the trouble taken in making the visits as 


interesting as‘ possible, and to the officials and 


* See ENGINEERING, vol. Ixxx., page 715 et seq. and page 








m is 72 ft., and moulded depth 52 ft. Her gross | 793, 


registered tonnage is 19,524. She carries, with all 





+ See ENGINEERING, vol. lxxix., pages 188 and 260, &c. 


others who performed the duties of guides in a 
uniformly courteous and obliging manner. 

On Tuesday evening the Institution dinner was 
held in the Ban noling Hall of the Exchange 
Station Hotel, the guests and members being 
received by the President. 


OrHeR Papers. 


The proceedings reopened on Wednesday morn- 
ing with a meeting at the Municipal Central Tech- 
nical School. Mr. J. A. F. Aspinall, President, 
took the chair at ten o'clock, and the reading of 
Mr. A. C. Auden’s paper on ‘‘ Reinforced Con- 
crete” was concluded. A discussion on this paper 
ensued, but, owing to its length, we are com- 
pelled to hold over our report till next week. At 
the conclusion of the discussion two other papers 
were read and discussed —viz., ‘‘The Advance 
of Marine Engineering in the Early Twentieth 
Century,” by Mr. Arthur J. Maginnis ; and ‘‘ The 
Electrical Operation of Textile Factories,” by Mr. 
H. W. Wilson. These we shall likewise deal with 
in our next issue. Owing to these papers — 
ing all the time allowable for the meeting, a sub- 
sequent paper by Professor F. W. Burstall, on 
‘* Indicating Gas-Engines,” was taken as read, and 
members asked to submit their remarks in writing. 
At the conclusion of the meeting members adjourned 
to the Exchange Station Hotel, where they were 
entertained to luncheon as the guests of the Liver- 
wy Reception Committee. For the afternoon, visits 

ad been arranged to Messrs. Cammell Laird and 
Co.’s shipyards and enginecring works, to the 
Mersey Railway and Woodside Lairage and Re- 
frigerating Plant, and to Port Sunlight, where 
members went over the soap works of Messrs. 
Lever Brothers, and had a look round the village. 
The visit proved extremely popular, and was 
much enjoyed. The guests were received by Mr. 
Gray, and were kindly entertained to tea in, the 
auditorium after inspection of the works. In the 
evening a reception was held in the Town Hall 
by the Right Hon. the Lord Mayor of Liverpool, 
Councillor H. Chaloner Dowdall, and the Eady 
Mayoress, the Hon. Mrs. Dowdall, at which a large 
number of members and ladies were present. 

The arrangements for Thursday included visits to 
the University, docks, &c., and the, Southport Elec- 
trified Railway in the morning, with an afternoon 
visit to the Horwich Works of the Lancashire and 
Yorkshire Railway Company. Analternative whole- 
day excursion to Northwich was largely attended 
by members and the ladies of the party. The plans 
for to-day include excursions to Southport and 
Chester; but we must leave further particulars 
about the latter part of the proceedings till our 
next week’s issue. 

(To be continued.) 





Crry anp Guitps oF Lonpon InstrTuTs.—The pro- 
mme for the Session 1909-10 of the Department of 
echnology, Exhibition-road, 8.W., is now available. It 
contains the regulations for the registration, conduct and 
inspection of classes, for the examination of candidates 
in technological subjects, and the award of teachers’ 
certificates. It is published at the price of $d. net, by 
John Murray, Albemarle-street. 


GENERAL TraDE Norices.—The Gilbert Little Com- 
pany, Limited, Bradford, are making a “Flying Fox” 
transporter for the Ashanti Goldfields, Limited. They 
have also booked a contract for the push-plate conveyors, 
Archimedian screw-conveyors, belt-conveyors, and all 
fittings, structure work, and gearin uired for the du- 
plicating of the washery of the Cardiff Washed-Coal Com- 
pany, Limited, at Roath Dock, Cardiff.—Messrs Willans 
and Robinson have just received an order from the Lamb- 
ton Collieries for a pump, to Mr. Jens Orten-Béving’s 
designs, to deliver 2500 gallons per minute against a head 
of 315 ft. at 1170 revolutions per minute. Another order, 
which they booked ene, is for two pumps for Messrs. 
Isaac Holden and Sons, Rheims, each to deliver 400 
gallons per minute against a head of 170 ft. at 950 revolu- 
tions per minute.—In addition to the 100-ton electric 
Giant crane which they have supplied to Messrs. 
Earle’s Shipbuilding and Engineering Company, Messrs. 
ms eee imited, are erecting a similar 100-ton crane 
at the works of Messrs. Geo. Clark, Limited, at Sunderland, 
and have just shipped to Japan a Giant crane of 150 tons 
| power. ey have recently completed a 75-ton floating- 
| crane, and have in hand at present 40, 30, 25, and 20-ton 
electric overhead travellers, a 25-ton portable electric 
| crane for the Bristol Docks, ides numerous jib-cranes 
|and overhead travellers of less power, both at their 
|Glasgow and Leicester works. t the former works 
| several large Temperley transporters are also under con- 
struction.— Messrs. . Bennis and Co., Limited, have 
recently booked orders for 23 pairs of their various types 
of stokers and 10 stokers and furnaces complete, distri- 
buted over twenty different works and factories through- 
out Great Britain, India, and Africa. 














158 





ENGINEERING, 


[JuLy 30, 1909. 














NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 21. 

THe revival of demand which characterised the 
second quarter of the year, stimulated by a sharp 
reduction in prices, has been followed this month by a 
still further revival of business in iron. and steel pro- 
ducts. Slight advances have been made on some 
pene, such as steel bars, plates, light rails, and 
villets. Iron pipes have been advanced 2 dols, to 
4dols. a ton. Steel pipe remains stationary. So great 
has been the increase in demand that in certain locali- 
ties there has already been manifested a scarcity of 
labour. In a few cases serious strikes have broken 
out. The most serious are at the Pressed-Steel Car 
Works, near Pittsburg, where several thousand men 
are out, and the strikers for the time being have the 
upper hand; also in Butler, Pa., 25 miles north of 
Pittsburg, where 2500 men are out on strike. The 
Republic Iron —om ne has signed the union scale, 
thus leaving the United States Steel Corporation alone 
in an ‘attitude of hostility to closed shops. Strikes also 
exist in the tinplate mills, but as yet without serious 
inconvenience. A favourable development, for which 
the industry has been waiting for two years, is the 
revival of buying by the railroads of material and 
equipment. Some large orders for rails were placed 
last week. The “Pennsylvania Railroad Company 
will place contracts this week for 20,000 steel cars. 
The Baltimore and Ohio Railroad will contract for 


8000, and the Chicago and North-Western Railroad | 7, 


for 6000 cars. The Chesapeake and Ohio Railroad 
Company last week placed an order for 1000 steel 
hopper-cars of 150 tons capacity each, which is an 
exceptionally large car, also 2000 box-cars with steel 
under-frames. The American Car and Foundry Com- 
pany secured this order. The Carnegie Steel Com- 
ny will make 12,000 tons of plates for this order. 
The Buffalo, Rochester, and Pittsburg Railroad Com- 
pany have placed an order with the Cambria Steel 
a for 1000 steel cars of large capacity. This 
activity has hardened prices to some extent, at least to 
the extent of the withdrawal of all concessions. All 
makers of steel are entering into contracts very cau- 
tiously with reference to the a of material during 
the fourth quarter of the year. The general disposi- 
tion and desire on the part of manufacturers is not to 
take advantage of buyers by advancing prices. The 
depression in steel activity was prolonged by the 
stubborn refusal of the manufacturers to reduce prices 
sufliciently to meet the views of consumers, and they 
will be cautious in discouraging buyers now that con- 
ditions are generally improving. Deep discontent 
»revails over certain tariff schedules, but President Taft 
fast week showed a disposition to insist on a return to 
free raw materials. Immense quantities of ore are now 
being received from Rowtsenilea’. Spain, and Cuba. 








DEFECTIVE PUMP-VALVES AND STEAM- 
SHIP OWNERS’ LIABILITY FOR NEGLI- 
GENCE. 

A casE which has just been decided by the House of 
Lords in the appeal of A. Lyle and Sons v. Owners of 
s.s. Schwan has- raised points of great interest to steam- 
ship owners and also to engineers. The judgment of Lord 
Gorell, supported by the Lord Chancellor and Lords 
Macnaghten, James, Atkinson, Collins, and Shaw 
reviewed the facts which have been reported at great 
length. They are involved and technical, but stated 
simply, theyare these :—The plaintiffs were owners of bags 
of sugar carried on the defendants’ steamer. The sugar 
was damaged by bilge-water in the hold, and the plaintiffs 
alleged negligence and unseaworthiness. The defence 
was that the steamship was seaworthy, and that the terms 
of the bill of lading had been duly observed. 

The protection clauses of the bill of lading were claimed 
to protect the steamship owners, for under clause 10 it 
was agreed that the exercise by the shipowners and their 
agents of reasonable care and diligence in connection with 
the sh'p, the tackle, and machinery, and appurtenances, 
shall be considered a fulfilment of every duty, warranty, 
or obligation, whether before or after the commencement 
of the said vo ~¥ Had the steamship been proved sea- 
worthy, and h the servants of the steamship owners 
exercised reasonable care and diligence, the owners would 
not have been liable for damage to cargo, and they would 
have fulfilled the terms of their contract. It was held, 
however, that an unusual and dangerous fitting of a valve 
operated to make the ship unseaworthy, and that the 
owners were negligent in sending, the steamship to sea 
with such anequipment. The evidence at the trial before 
Mr. Justice Dean showed that water found its way into 
the hold because the suction-pipe of the ballast donkey- 
pump in the engine-room was connected through a cock 
with two pipes—an inlet-pipe for the sea and a suction- 
pipe from the bilges in the holds. This cock was a three- 
way cock with a two-way inlet, was so constructed that, by 
turning the plug of the cock, water would be drawn by 
the donkey-pump either from the sea or from the holds, 
and the construction of the cock was defective in that if 
the plug was placed in certain positions it would be 
open all three ways at the same time and water would 
therefore flow direct from the sea through the pipes and 
cock into the holds. In the bilge suction-pipe, where it 
passed through the stokehold. and could examined, 
there was a non-return valve designed to allow water to 
be pumped from the bilges, but to prevent water so 








ap ane from flowing back from the pipes into the bilges. 
t was stated that on the voyage the plug must have been 
in such a position as to allow sea-water to flow into the 
bilge suction-pipes, and something like tow or a chip had 
become fixed in the non-return valve and prevented it 
from closing properly, and then the sea-water flowed into 
the hold. 
For the appellants, it was contended that this dan- 
us fitting made the steamer unseaworthy, and at the 
first trial the judge held that defendants, through their 
agents, had not exercised due care with r to the 
machinery, and that in effect the vessel was not seaworthy, 
and he gave judgment for the plaintiffs. This decision 
was reversed in the Court of Appeal, which was advised 
by its assessors that though the cock was dangerous as 
constructed, it did not make the vessel unseaworthy, 
because any. careful engineer could have adjusted the 
plug, so that the pipe to the bilges might be closed when 
the pipe to the sea was open. The Court therefore held 
that the mischief was done solely through the lapse of 
attention on the part of the engineer, and that it was 
against such acts of negligence by their servants that the 
owners had protected themselves by the protecting clause 
of the bill of lading already quoted. The Court of Appeal 
further held that the tollaney warranty of fitness had 


been fulfilled, inasmuch as it was modified by Clause 10. 


of the bill of lading. The case, said the Court of Appeal, 

was one, not of unseaworthiness, but of simple negli- 
nce, against which, in the signed bill of lading, they 
ad protected themselves from the risk. 

The House of Lords, however, upheld the first judgment 
in favour of the plaintiffs, and reversed that of the 
Court of Appeal. The difference between the House of 
rds and the Court of Appeal was that the steamship 
owners had never, according to the House of Lords, 
warned their servants against the unusual character of 
the pump fitting, and that the vessel, in respect of the 
cock, was not reasonably fitted to be worked in the way 
which might be expected of engineers exercising reason- 
able diligence, whereas the Court of Appeal seemed not 
to give proper weight to the point that the vessel was 
not, in the circumstances, reasonably fit to carry cargo. 

The mechanical defect of the valve was really the cause 
of the steamer’s inberent unseaworthiness, and for this 
the owners were rightly madeé responsible. The steam- 
ship owners’made a point in their favour in showing that 
on examination in London the non-return valve had in it 
a piece of tow, which prevented the valve from closing 
properly ; but though this may have proved negligence of 
their servants, which the clause in the bill of lading 
excepted, and therefore protected the owners, it only 
showed that these valves are not reliable, and are not fitted 
in accordance with Lloyd’s Rules for the construction of 
ships, which forbid such arrangement of the pumps as 
shall permit water being run from the sea into a vessel 
by an act of carelessness or neglect. 

The House of Lords decision should demonstrate that 
the contract of the steamship owners, even with a clause 
in the bill of lading protecting them for neglect of servants, 
does not exonerate them when they have put to sea as 
seaworthy a vessel which has a clumsy or inefficient 
pumping apparatus, which is liable to go wrong and do 
damage to cargo. Apart from its legal aspect, this case 
is of interest to engineers, who are responsible for the 
vessel’s mechanical equipment. 








WORKMEN’S CUMPENSATION CASES. 
ScortisH APPEAL CASES. 


Claim of Workman of Sub-Contractor.—A frequent mis- 
take that is made by a workman employed by a sub- 
contractor is to claim compensation for injuries from the 
principal contractor. This was shown in the appeal from 
the Sheriff-Substitute, in which Charles Spiers, a Glasgow 
boiler-scaler, claimed compensation from the Elderslie 
Steamship Company, Glasgow. A sub-contractor named 
Williamson had engaged Spiers to do work on a steam- 
ship of the respondents at rol Harbour. The work- 
man had arranged with Williamson, and had no contract 
with the steamship company. The applicant, however, 
made aclaim on the principals, and the Sheriff-Substitute, 
or arbitrator, refused to make any award, and, of course, 
on appeal, the Court of Session upheld his decision, for 
the tionship of master and servant did not exist 
between the steamship company and the workman in this 
case. It was proved in evidence that the respondent 
company by their foremen did exercise a certain supervi- 
sion over the sub-contractor’s workmen, but this did not 
constitute the appellant an employé of the respondent 
company within the meaning of the Workmen’s Compen- 
sation Act. 

When does Workman’s Incapacity Stop’!—The im- 
portant question of law, When should compensation for 
incapacity cease? came before the Court of Session on 
appeal from a Sheriff-Substitute, and in view of the 
difference of opinion amongst Judges in previous cases, 
it wasreferred to seven Judges on July 16, in the appeal 
case of David Cowan v. Donaldson Brothers, of Glas- 
gow. The appellant was a coal-trimmer injured in 
the respondents’ employment on July 23, 1908, and it 
a that the a should _ = ea . 
week during incapacity, and this was paid regularly ti 
October 24, 1908, when the awe Tad an examina- 
tion and the doctor certified that the incapacity of the 
workman had ceased, and this stopped the payment. 
Just before this—that is, on October 5, 1908, the work- 
man registered a memorandum of the agreement, and 
when payment. was stopped on October 24, the workman 
claimed nine weeks’ payment—+.e., from October 24 till 
December 26, 1908, whereupon the employers presented 
an application to the Sheriff-Substitute at Glasgow, that 
their liability for compensation should cease, as from 
October 24, 1908, the date when the doctor had certified 








the workman’s restored capacity, and when the weekly 
he had been “yp wer The Sheriff-Substitute 
Jared the a ey ag should cease as from the date of 
his judgment—that is, February 23, 1909. On appeal 
the question for the seven Judges was, Should the com- 
msation payment stop as from the date of the Sheriff- 
ubstitute’s judgment, February 23, 1909, or from the date 
when the workman’s incapacity ceased, October 24, 1908 ? 
The Judges, after considering the stated case, decided 
unanimously that neither of the above-mentioned dates 
ended the period of the payments, but the date when the 
employers made their application to the Sheriff on Decem- 
ber 30, 1908. 

This case has suggested the comment of the Glasgow 
Herald, which points out that an amendment of the Work- 
men’s Compensation Act is needed. The grievance of em- 
ployers in tland, however, would appear to be due to 
the law’s delay, on account of the congested state of the 
Glasgow Sheriff Courts. In England the County Court 
judge, as arbitrator, might not delay the application to 
review more than one or two weeks, and in English legal 
circles it is not desired that the Act should be amended so 
as to give the employers the right to suspend weekly pay- 
ments of compensation merely on the ipst dixit o ther 
medical adviser, employed by them, for it is conceivable 
that this might be unjust to the injured workman, who 
is not generally able to wait on suspended payments. 
Applications to review are made urgent in English Count 

urts. The same might be possible in the Scottis 
Sheriff Courts, and it does not appear that any amend- 
ment of the Workmen’s Compensation Act is needed to 
— P ure. 

orkman’s Receipt, Discharge of Employer’s Liability.— 

An important decision was given on the 16th inst. in the 
appeal of the Lochgelly Iron and Coal Company, who 
had paid compensation to an injured miner from May 29 
to July 11, 1908, when he was totally incapacitated. 
Since then he has continued in a partially incapacitated 
state. In June, 1908, he received 2/. 1s. 8d. from the 
appellant’s cashier and signed receipt on a penny stamp. 

e miner thought this was a simple receipt for the 
weekly payment. The cashier thought that the receipt 
was a final discharge and that the workman had ful 
recovered. There was a mutual mistake. The Sheriff. 
Substitute held that the mistake should not bar the work- 
man from claiming further compensation, and awarded 
him compensation for partial incapacity at the rate 
of 6s. 6d. a week as from July 11, and 19s. a week 
from May to July 11, subject to the 2/. 1s. 2d. paid. 
The point made by the appellant was that the 
receipt of July 11 operated as a final discharge, and 
that the Sheriff-Substitute was wrong in considering 
whether or not the receipt was a discharge, and that 
he was absolutely bined to regard it as a discharge. 
The Court of Session upheld the Sheriff, who was com- 
petent to go into the facts, which showed that the em- 
ployer’s cashier, acting under a mistaken idea that the 
workman had recovered, had worded the receipt as if it 
were a final discharge, and the workman signed it in 
mistake. The document was vitiated by the error, and 
the Sheriff acted entirely within his jurisdiction in 
deciding upon the facts. It must be presumed in this 
case that the judges did not regard this receipt as a formal 
document. Hadit been proved that it was drafted by the 
cashier as a formal discharge, and read over to the work- 
man and signed by him and duly registered, it probably 
would not have been held that the workman could 
afterwards repudiate it, for it would be understood that, 
when signing the document, the parties were ad idem. 








THE CoppER MARKET.—Messrs. James Lewis and Son 
state in their last report, dated the 16th inst., that during 
the past fortnight the market for standard copper has 
been dependent on supporting orders received from the 
United States, the price being maintained between 59l. 
and 58/. 13s. 9d. for cash until the 7th inst., when it 
receded gradually until 57/. 18s. 9d. was accepted on the 
9th. The purchase of 1000 tons by one firm on the 12th 
advanced values to 58/. 8s. 9d. cash and 59/. 8s. 9d. three 
months, about 3500 tons changing hands ; but this was 
followed by a decline to 57/. 16s. 3d. and 58/. 11s. 3d. on 
the 14th on free selling—apparently against purchases of 
American copper. The closing values were 58J. 6s. 3d. 
and 59/. respectively, the charge for carrying for three 
months being redu to 12s. 6d. per ton. The present 
consumption falls considerably short of the production. 
Consumers in England and Germany have bought refined 
copper very sparingly, trade conditions in both countries 
being very unsatisfactory, and the statistical position of 
the metal discouraging purchases except for immediate 
requirements, 





Nortu-East ENGLAND MANUFACTURERS ATTHE FRANCO- 
British Exuripition.—The Commercial Agency of the 
North Eastern Railway, York, whose enterprise we 
have had on several occasions to commend, has utilised 
the Franco-British Exhibition in order to bring once 
more before the public the advantage of the North-East 
Coast as a locality for industrial establishments, and also 
to show the wide variety of the work undertaken by the 
existing factories. This is achieved by the publication 
of a souvenir, which records briefly the history, an‘ 
describes the typical manufactures, of the leading firm- 
served by the North-Eastern Railway, with specia! 
reference to the exhibits last year at Shepherd’s Bush. 
Twenty-nine firms are included, many of them of historic 
interest. Thus it is interesting to know the progress 0! 
the Elswick firm, of Boleckow, Vaughan, of Spencers o! 
Newburn, hranes, the well-known peor Gray 
of Hartlepool, Hawthorn, Leslie and Co., Holzapffels 
Wailes, ve and Co., Palmers of Jarrow, Parsons 
Turbine Works, and others. The book is profusely illus- 
trated, and constitutes a fine record. 
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INDUSTRIAL NOTES. 


Tue annual report of the Boiler-Makers and Iron 
and Steel Shipbuilders, if somewhat belated, is able 
to show a good excuse for this. In the first place, the 
change of secretaries at the general office threw upon 
the new official onerous duties at the start ; besides this, 
new detailed information is embodied in the big volume 
of 514 pages. In the review of the year 1908 reference is 
made to the crisis in the affairs of the society caused by 
depression in trade, to the disputes on the Clyde, the 
Tyne, and other centres on the North-East Coast, the 

umber, and other districts. |The drain on the funds 
was such that the members were advised to accept 
reductions rather than resist. Possibly this may have 
led to want of confidence in the chief officials, as was 
the case in the engineers, which led to the resignation 
of Mr. George N. Barnes, M.P., the then general 
secretary. A plea is put forward for mutual trust and 
loyalty on the part of members towards their officials. 
The report is rather disheartening in its review of the 
situation. It speaks of the seventy-four years of the 
society’s history, and asks ‘‘ have we made any pro- 
gress whatever?” It admits that ‘‘ wages have risen, 
and that the hours of labour have been reduced,” but 
adds that the cost of living has increased, and that, 
with the reduction of hours, the intensity of labour has 
increased. It ends with the statement that ‘‘the 
profits of capital have gone up by 140,000,000/., while 
the wages of the workers have shown a proportionate 
decrease ”—rather a sweeping assertion. 





The total membership of the society on January 1 
last was 51,256, showing a loss on the year, compar 
with 1907, of 1520 by death and arrears. Last year 
was a most trying one forall. The number of branches 
was 292, inclusive of those abroad. The accounts of 
all these had to be audited and certified before bein, 
entered in the annual report, the whole being audi 
by chartered accountants before being sent to the 
Registrar of Friendly Societies. The total income in 
1908 amounted to 181,956/. 19s. 2d. The aggregate 
expenditure was 298,642/. 16s. 4d. ; excess over income, 
116,685/. 17s. 2d. It is no wonder that the officials 
took a grave view of the situation. In selling out 
stock to meet expenditure a loss of 19,736/. Os. 1d. was 
sustained, so largely had the value of stock depreciated. 





The items of expenditure are in some cases unpre- 
cedented. The cost of home donation alone—out-of- 
work benefit—amounted to 114,276/., or at the rate of 
4l. 4s. 1ld. per member, while the cost of dispute 
benefit—strikes—was only 1080/., or 6s. 5d. permember. 
Sick benefit cost 58,263/.; accident benefit, 9475/.; 
funerals, 7915/.; medical relief, &c., 8613/.; super- 
annuation, 42,030/. Fares to jobs cost 139/. only, for 
there were few jobs to be sent to. It will be seen that 
the expenditure was for the most part for provident 
benefits, not for strikes, except that home donation 
was largely required by the disputes on the North-East 
Coast and elsewhere, which the society did not support, 
but were made to suffer with other organised bodies. 
The balance in hand at the close of 1908 was 183,884/. 
6s. 5d., the smallest balance since 1896, when it was 
175,560/., with a membership of 40,776. A complete 
table is given of cost of each benefit from 1867 to 1908 
inclusive, covering a period of forty years. The follow- 
ing summary shows how comparatively small is the 
amount paid in dispute benefit compared with the total 
paid for provident benefits. Out-of-work benefit, 
1,152,176/.; sick benefit, 877,903/. ; superannuation, 
350,446/. ; surgeons and medical relief, 185,567/. ; 
funerals, 173,587/. ; accident benefit, 145,376/. ; bene- 
volent grants, 141,758/. ; fares to situations, 4486/. ; 
total for provident and benevolent purposes, 
3.031,299/. ; total for all strike purposes, 130,529/. 
The invested funds for superannuation purposes were 
80,284/. 15s. 4d. This amount cannot be touched for 
striké purposes, except, perhaps, by a repayable loan; 
but this has not been attempted up to the present 
time. 





A deputation of the representatives of the Trades 
Union Congress waited upén the Home Secretary 
last week with reference to factory inspection. Mr. 
Gladstone stated that much had been done, and 
that more was being done, to secure the adequate 
administration of the Factory and Workshop Acts. 
He made a valuable suggestion on the subject, 


to the effect that employers and workpeople should 
combine to see the Act was enforced on all points upon 
which there is a common agreement. is would 


lighten the work of inspectors and save expense to the 
State. Good employers would not lose by such co- 
operation, while the effect would be that those who 
tried to shirk their duty must be brought into line. 





_ The monthly report of the Boiler-Makers and Iron- 
Shipbuilders shows very little improvement in the 
state of trade. The total of registered unemployed 
was 10,154; in the month previous there were 
10,181. The decrease is too small to indicate a 


ed | change 





revival of trade. On sick benefit there were 1827, 
and on superannuation benefit 2153, showing an in- 
crease of 100 in the latter, but a decrease in the 
former. The expenditure in the month was 11,218/. 
0s. 1d.—an increase of 622/. Os. 3d. over the month 
previous. It appears that there are indications of im- 
ee sone on the Tyne and other centres on the North- 
Zast Coast, but they have not develo; much as 
yet. The men canonly wait and hope. In the expec- 
tation that the Labour Exchanges Bal may be of some 
use in dealing with unemployment, the provisions of 
the measure are reprinted in the report for the benefit 
of members. In this report is given the terms of the 
a ‘*Demarcation Agreement,” by which it is 
oped that the local disputes that frequently occur 
between sections of the engineering and shipbuildin 
trade will be obviated. There is to be no stoppage o 
work by strike or lock-out, either partial or general. 
All the matters in dispute are to be referred to a stand- 
ing committee, should the manager and the workpeople 
affected fail to agree. The proposed agreement is 
under eighteen heads, and appears to be drafted in a 
most careful manner to attain the objects aimed at. 
This demarcation question “has often caused great 
troyble, and the employers have had to suffer because of 
a difference between different sections of the men. 
The two federations have tried to deal with. it, and 
also the Parliamentary Committee of the Trades Union 
Congress, but neither has been able to effect a com- 
plete success. This agreement will effect its object if 
ratified by the parties concerned. 


The 





ition of the iron and steel trades had not 
for the better at the end of last week, and 
the attendance at the Midlands market was very 
sparse. Very little business was done, and the tone 
was far from buoyant, the outlook not being good. 
Speaking generally, there was a slight improvement 
in employment in certain localities, chiefly in Cumber- 
land, Lancashire, Cheshire, and in Scotland; but in 
the Cleveland and Staffordshire districts trade was 
worse. The increase was at the iron and steel rolling 
mills and forges, but at the steel foundries there was 
a decrease. The number employed increased by 466 
in the month, and by 740 in the month previous, but 
the number of shifts worked only slightly increased. 
In the tin-plate industry trade was very good; the 
number of mills in operation increased by 18 over a 
year ago. There was but little change in the position 
of the engineering trades, the general proportion of 
unemployed trade-union members being 12.1 per cent.; 
previous month, 12.5 per cent. There was a slight 
improvement ou the North-East Coast, but a decline 
in the Lancashire districts. In the Midlands there 
was very little change. 
things continued bad. The proportion of unemployed 
union members in the shipbuilding trade was 23.6 

r cent.; month previous, 23.4 per cent. On the 
Jlyde, the Tyne—parts of it—the Thames, and the 
Medway there was a slight improvement ; in most 
other districts there was a further decline; in many 
districts trade was decidedly bad. In nearly all the 
miscellaneous iron, steel, and other metal-using trades 
employment continued dull and slack. 





The intense anxiety which had been felt for some 
time over the coal crisis found some relief on Friday 
morning of last week when the daily rs reported 
the fact that a truce had been decla or a week in 
order that further negotiations should continue for the 
purpose, if possible, of arriving at an ment. A 
joint meeting of representatives of coal-owners and 
miners met at Glasgow on Tuesday, under the presi- 
dency of Mr. G. R. Askwith, K.C., of the Board of 
Trade ; but no settlement was arrived at, and an ad- 
journment was made to London, where the meeting was 
to resume on Thursday. . The result of the ballot 
of the miners of Great Britain was announced on 
Wednesday, and shows that 518,361 miners out of a 
total of 581,341 who voted are in favour of a general 
strike. This enormous majority now makes it clear 
that a most serious prospect is Suleoe the country, for 
it has been settled by the Miners’ Federation that all 
contracts must be terminated on the last day of August, 
unless peace is in the meantime mah shows f Whether 
the conference held yesterday between Mr. Winston 
Churchill and the Scotch coal-owners and their em- 
ployés put a more hopeful aspect on things we are 
unable at the time of going to press to say. 





On Thursday and Friday in last week the House of 
Lords was engaged in hearing the appeal by the 
Amalgamated Society of Railway Servants against 
the decision of the Court of Appeal on the question of 
the compulsory levy for Parliamentary purposes, 
raised by one of the members, Mr. Osborne. The 
hearing occupied two whole days, at the end of which, 
the report states, it was adjourned. In the mean- 
time the voluntary levy is being resorted to in many, 
but not in all, cases, as some unions contend that 
no final judgment has been given as yet. Counsel 
for the appellant society contended that the levy was 


In the shipbuilding trades’ 





lawful. Counsel. for the respondent, Mr. Osborne, 
denied the legality, and even made use of the word 
‘**corrupt.” Lord James of Hereford questioned this, 
but Lord Halsbury said that it might not be indictable 
as such. The contention is that the objects of a trade 
union is limited to the ‘‘ objects ” expressed in the Act 
of 1876, and that all done outside of the provision is 
ultra vires. There for the present it remains until the 
Court passes judgment. 

Towards the close of last week a crowded meeting 
was held at Port Sunlight, near Birkenhead, when 
Mr. W. H. Lever, M.P., inaugurated his co-partner- 
ship scheme in the presence of a numerous array of all 
sections employed at the works, 1041 in all, whom he 

dressed as ‘‘ fellow partners.” The nominal capital 
issued is 113,650/., and it is contemplated that all 
employés of twenty-five years of age and upwards, and 
who have a clear record of five years’ service, will 
have the deeds of partnership assigned to them in due 
course. It is —— to open a bank, each partner 
to have a See , interest to be paid at 24 per cent. 
on @ month’s notice of withdrawal, and 4 per cent. at 
“three months. Mr. Lever expects that the dividends 
on ordinary shares will be 10 per cent. this quarter, 
and 5 per cent. on partnership shares. He stated that 
applications for form of trust deed had been received 
from all quarters of the world. It is to be hoped that 
one and all employed in the concern will appreciate 
what is being done to benefit the workers of all grades 
in the company. 





There has been a further development of the con- 
ciliatory spirit in the boot and shoe trades. A dispute 
has been brewing at Northampton for some time over the 
wages question, more especially as it affects the piece- 
work pay to clickers. The Conciliation Board could 
not adjust the difference, and the matter was referred 
to an arbitration court under the auspices of the Board 
of Trade, presided over by Sir Alf: Bateman, one of 
its trusted officials. In addition, Mr. D. J. Shackleton, 
M.P.,and Mr. F. Faber Adam, of Manchester, composed 
the court. Evidence was submitted on both sides. 
It was agreed that the new agreement, which came 
into force on July 1 of this year, should be submitted 
tothe court. This was done by the representatives of 
employers and workpeople, who were summoned from 
Leicester for the purpose. At the adjourned meeting, 
Mr. Alderman Smith, of Leicester, will preside. e 
is trusted by both parties, and has had long experience, 
his awards being always accepted by the parties con- 
cerned. 





A large number of women chainmakers at Cradley 
Heath decided to strike against a further threatened 
reduction in wages. They allege that in a full week 
of hard work ee! can only earn 7s. at the present 
rates, and that a further reduction would make their 
earnings only a starvation rate. 





The North Wales miners and the coalowners are in 
conflict over the ‘‘ snapping time” for meals and 
shorter shifts on Saturdays and Sundays, and earlier 
leaving off for banksmen. At a large meeting held 
last week it was resolved to tender notices on Saturday 
last to terminate all agreements. 





LOCOMOTIVES DESIGNED AND BUILT AT 
HORWICH, WITH SOME RESULTS.* 


By Grorcr Huenrs, Chief Mechanical Engineer, 
Lancashire and Yorkshire Railway, Horwich. 


BEFORE discussing the design and performance of loco- 
motives, the critic must have some knowledge of the rail- 
way upon which they run, and the nature of the work 
they perform. Particulars will be found by referring to 
the Appendices (to be published later), and the subjoined 
diagram (Fig. 1, page 160) and statement, which give the 
power and weight of the various locomotives operating 
the traffic. 

The Lancashire and Yorkshire Railway Company 
possess 1517 locomotives, 1052 of which have been con- 
structed at Horwich, and there are about 1100 engines in 
steam daily, varying, of course, according to the demands 
of the traffic. 

When the works at Horwich were opened, the company 
had 1000 engines—namely, 353 passenger and 647 goods. 
There were twenty-nine different types of ger 
engines and twenty-six types of goods engines. lising 
the great importance of having as few classes as possible, 
Mr. Aspinall, then chief mechanical engineer, resolved 
to reduce the number, and to introduce standardisation, 
and, wherever possible, interchangeability. This policy, 
no doubt, from a commercial point of view, is correct, but 
requires to be judiciously handled, and at the right 
moment, otherwise it may have a tendency to impede 
progress. After due consideration, and from the running 
experience of a number of engines, some fitted with Joy 
gear, and others with the Stephenson link-motion, but 
otherwise of the same design, Mr. Aspinall decided to 
adopt the Joy gear, as it was found that the mileage 
between repairs was greater, and also that there was a 


* Paper read before the Institution of Mechanical 
Engineers at Liverpool, July 27, 1909. 
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slight economy of coal per engine-mile. Consequently, the 
Joy motion was adopted for all future new engines (Figs. 
11, 12, and 13, below). i v 
designed the cylinders were 174-in. by 26-in. stroke, with 


a working pressure of 160 lb. per square inch, but bearing | 
the fact in mind that the size of.trains was increasing | 


rapidly, and having decided upon interchangeability, the 


motion was designed on such liberal lines that it has stood | 
the test of over twenty years, and has actually been used | 
for engines with 214-in. diameter cylinders, and a working | 
Until the advent of | 


pressure of 180 lb. per square inch. 
the fast heavy passenger and goods trains, this gave every 
satisfaction. i i 
demanded by heavier trains and accelerated speeds has 
now rendered it necessary to strengthen this motion. 


At the time this gear was} 


owever, the increasing size of cylinders | 


direction. The lowering and raising of the scoop is 
accomplished by means of Aspinall’s well-known vacuum | 
arrangement, which has been used on all subsequent 
engines. These engines haul trains of 270 tons behind the 
draw-bar, at an average sj of 36.5 miles per hour, over 
grades shown on Fig. 6, page 160. wheel-base, they are useful for handling the traffic round 
Aspinall’s Six-Wheeled Goods Engine. (Built Septem-| the sharp curves with which these dock sides abound. 
ber, 1889.)—The next class of engine was the six-wheeled | There are thirty-seven of this type. 
coupled goods (Fig. 36, page 164). There are 440 of | Aspinall’s Six-Wheeled Coupled Outside-Cylinder Shunt- 
this class, twenty-two of which are or will be fitted | ing Z'ank-Engines. (Built October, 1891.)—These engines 
with the Schmidt system of superheating. The cylin-| are employed for shunting purposes in the various 
ders, with the exception of those fitted with super-| goods yards, and for hauling the traffic up the stiff in- 
heaters, are similar to those on the radial-tank engines, | cline from the Manchester Ship Canal Dock (Fig. 34, 
having either unbalanced D valves or the Richardson | page 164). They are fitted with outside cylinders and 
balanced type. These engines are employed in haul- Rishardeon’s balanced valves placed on the top. The 


ness and power. They have outside cylinders, with 
valves placed inside the frames, Stephenson motion, 
and are employed to work the traffic on the dock 
sides at Liverpool, Fleetwood, and Goole. Possessing 
good hauling power for their weight, and having a short 


As regards interchangeability of boilers, the flanged | ing goods loads up to 760 tons, and, possessing a mode-| motion is a combination of the Allan type, with a 


plates were common to cach class for a number of years, | 


Fig M. 
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rately-sized wheel, are very useful for passenger traffic ' rocking shaft. In order to negotiate sharp curves, the 
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| weight is concentrated on a short wheel-base. Twenty of 
| this type have been built, and haul loads of 1000 tons on 
the level. 
| Aspinall’s Converted Tank-Engines for Shunting. (May, 
j | 1893.)—Prior to the construction of locomotives at Hor- 
| wich, the stock for goods service comprised a large num- 
ber of 4-ft. 6-in. tender-engines, and a variety of designs 
| of out-of-date tank-engines. To bring the shunting stock 
|up to date, and meet the heavy demand for this class of 
| work, Mr. Aspinall decided gradually to convert the 
| 4-ft. 6-in. tender-engines into saddle-tanks, cutting up the 
| obsolete types, and using the tenders for new stock. The 
conversion consisted of placing a saddle-tank on the 
boiler, and adding a short length to the frames to carry 
|a bunker. The cylinders are inside, with valves between, 
| actuated by Stephenson’s gear. The tank capacity is 
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1000 gallons, and the bunker holds 2 tons of coal; 230 
|of these engines are in service, and have proved ex- 
| ceedingly useful. 

| Aspinall’s Ten-Wheeled Bogie Passenger-Engine, “ At- 
lantic” Type. (Built March, 1899.)—To meet the persistent 
|demands of the traffic department for heavier trains 




















| thes@ engines were next designed (Fig. 27, page 163) ; 
a sectional elevation is also shown in Figs 43 and 44, 
on our two-page plate. At the time of construction they 
were the largest inside-cylinder engines of this type in 
| the country. The cylinders were of similar design to 
those of the eight-wheeled nger, radial tanks, and 
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with only a slight difference in the length of the barrels ; 
but this uniformity was disturbed by the introduction 
of the larger types, and Figs. 14 to 23, page 162, illus- 
trate the different boilers, and Fig. 24, above, gives 
specimens of the flanged plates now in use. Inter- 
changeability was also extended to cylinders, valves, 
axles, axle-boxes, springs, wheels, and boiler mountings. 
Aspinall’s Standard Radial Passenger Tank-Engine. 
(Built February, 1889.)—The first type of engine built 
was the eight-wheeled tank-engine, four wheels coupled, 
with a radial box at each end (Figs. 29 and 37, page 163), 
an arrangement possessing many advantages for engines 
which have to work equally well in either direction. 
The number of engines built of this class is 270, and 
their usefulness is shown by the fact that they run 
56 per cent. of the total passenger-engine miles. The 
-ylinders are inside, with valves on the top, thus giving 
ample steam-chest room and easy access to valve-faces. 
The earlier engines of this class were fitted with un- 
balanced D valves, but a number are now running with 
the Richardson balanced form of valve, and some also 
with a circular balanced back-to-back valve of Mr. 
Aspinall’s design. Water is carried in side and back tanks, 
fitted with a scoop to pick up when running in either 








goods, but were of larger dimensions, steam-jacketed,* 
and had valves of the Richardson type, exhaustin 
through the back. Twenty were first built, one of which 
was fitted with a superheater of Mr. Aspinall’s design. 
The tenders, which are larger than those previously 
constructed, carry 5 tons ms coal and 2290 lions of 
water. A further twenty followed, not fitted with jacketed 
cylinders, five of which had superheaters, similar to the 
one previously built, The trains hauled by these engines 
are 375 tons, being the heaviest and fastest on the line. 
Aspinall’s Eight-Wheeled Cow Coal-Engines. (Built 
| April, 1900.)—The ‘‘ Atlantic” type of engine was fol- 
| lowed by the eight-wheeled coal-engine, with Belpaire 
| fire-box, specially designed to haul the heaviest mineral 
|and goods trains (Fig. 38, page 164). The cylinders, 
|20 in. in diameter, —y inside the frames, were 
the largest yet employed by this company. The 
| valves were of the Richardson type, placed on the top, 
|and exhausted through the back. The employment of 
| large cylinders and small driving-wheels renders these 
engines extremely powerful for heavy haulage. They are 
fitted with large tenders carried on four pairs of fixed 
wheels, with a capacity of 3600 gallons of water and 
5 tons of coal. One hundred and eight of this type are 
| in use, and a further twenty-one have been constructed, 
during the excursion season. Being simple in design | but with corrugated flue boilers, March, 1903 (Fig. 39, 
and the parts accessible, they are light on maintenance, page 164, and Figs. 18 and 19, page 162). Originally 
and easy to repair. Several are fitted for steam-heating | the tube-plate of the corrugated steel flue was { in. 
of carriages. The six-wheeled tenders, which carry 1800 | thick, and steel tubes were employed, but this com- 
gallons of water and 3 tons of coal, have the water-pick- | bination was unsuccessful, owing to frequent tube leakage. 
up arrangement. | The tube-plate was then taken out, and replaced by 
Aspinall’s Kight-Whceeled Bogie Passenger Engine. | another § in. thick, with slightly better results, Steel 
(Built March, 1891.)—These engines followed the goods | tubes with copper ends in combination with the §-in. 
engines (Fig. 25, page 163). They were designed to | plate were next employed, and although improvement was 








work the fast passenger traffic between Manchester | effected, the leakage was not entirely stop The thin 
and Southport, Manchester and Liverpool, Manchester | plateswere then — by bor ad tube-plates 1 in. thick, 
and Blackpool, and Manchester and Fools, and have | and the trouble through leaky tubes has disappeared. 


similar cylinders to the goods engines, and unbalanced | After 54 years’ service, however, many are now develop- 
valves. When designed they had the largest coupled | ing cracks in the upper and side portions of the tube-plate 
driving-wheels in this country—namely, 7 ft. 3 in. in| near the flange. It was anticipated that the fire-box 
diameter. The tenders are interchangeable with those | crown, being subjected to the highest temperature, would 
of the goods engines. The maximum loads hauled are | be the point at which drooping would first occur ; but in 
220 tons, over routes shown on Fig. 3, page 160, at an | Some cases, contrary to expectations, there was no droop ; 
average speed of 42.8 miles per hour. Forty of these | but the crown actually moved upwards, and flat places 
engines have been constructed. also appeared in other parts, notably in positions from 

Aspinall’s Small Four-Wheeled Shunting Tank-Engine. | 12 in, to 18 in. on either side of the centre line. Later 
(Built November, 1891.)—The next engine constructed | measurements showed that there was a tendency for 
was the small shunting-tank, or ‘‘ Pug” engine (Fig. 35, | ———-—— 
page 164). The aim in this design was to attain light- 








* Proceedings, 1896, Part 4, page 466. 
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the box to assume a more or less oval form. It was! cars run on gradients of 1 in 40 and 1 in 50, and attain an | experience showed the possibility of increased piston 
calculated that a deviation of 14 in. from the circle average speed of 35 miles per hour, with anannualaverage area, and so the 18-in. cylinders were replaced by 


could be allowed as a safe maximum ; the defective part 
is forced back to its original form by a 200-ton hydraulic 
jack. 
this became requisite, and it was again jacked after a 
further 19,500 miles. The second a covered 29,000 
miles in its first period. Up to the present, fifteen fire- 
boxes have been treated in this manner, with an average 
mileage of 61,700, and experience with these boxes ind. | 
cates that the mileage becomes less each time jacking is | 
resorted to. In this deflection from the circular form, it 
has been repeatedly noticed that the movement when 
once star is fairly rapid up to about 1 in., after | 
which it becomes slower. The depressions in the crown | 
are generally most pronounced over the fire-bridge, | 
while the tendency of the box to assume an oval form | 
is most noticeable about half-way between the fire- | 
bridge and the fire-hole door. After the first jack- | 
ing, it was noticed that the weld, which was placed at | 
an angle of 45 deg. on the bottom of the right-hand side, 
had just become visible, but subsequent service did not 
affect it. An experiment has been e to prevent this 
deformation by direct staying of the flue to the outer 
shell, but with little success. e most recent examina- 
tions of this type of flue show that comparatively little 
wasting occurs on the sides and crown, but it is pro- 
nounced round the ash-hopper. This wasting has reduced 
the plate thickness in some cases ,%; in., the original thick- 
ness being # in. Some grooving has been observed at the 
junction of the tube-plate and flue on the fire side. The 
usual pitting is encountered on the box and shell. The 
circulation in this type of boiler is poor, and compares 
unfavourably with the stayed fire-box boiler in this 
respect. Trouble has been experienced with priming, 
especially when shunting. Several appliances have been 
tried to obviate this, such as increasing the size of the 
dome, baftle plates across the boiler near the base of the 
dome, perforated plates in the dome, &c., but none of 
these removed the evil. Satisfactory results, however, 
have been obtained by connecting the safety-valve man- 
hole to the dome with an anti-priming pipe placed out- 
side the boiler. An arrangement is also under trial 
known as the Ross-Hotchkiss scum-collector and circu- 
lator. Both the Belpaire and corrugated types are haul- 
ing trains up to 1000 tons. 

Hoy’s Ten-Wheeled Radial- Tank Engines. (Built 
October, 1903.)—The next design was a _ ten-wheeled 
radial tank-engine, built for the Manchester and Oldham 
Branch service (Fig. 32, page 163). The gradients on 
this section are as severe as 1 in 41, eight stations occur- 
ring in 74 miles. Loads of 200 tons have to be hauled 
at an average speed of 26 miles per hour, including 
stops, and with a restricted time-allowance an engine 
possessing rapid acceleration was necessary. To obtain 
sufficient adhesion six wheels coupled were employed, 
with a radial box at each end. The cylinders, which are 
19 in. in diameter, are similar to those of the goods and 
passenger engines previously described. Water is carried 
in side and back tanks of 2000 gallons capacity, and the 
double-scoop apparatus, similar to the eight-wheeled tanks, 
is used. The coal capacity is 3? tons. 

Hughes’ Eight-Wheel Radial-Tank Engines, with Bel- 
patre Fire-Boxes. (Built aoe 1905. )—These engines are 
similar to the previous eight-wheeled tanks, except that 
the fire-box is of the Belpaire pattern, and the boiler has 
20 per cent. more water and 40 per cent. more steam-space 
than the ordinary round-top type (Fig. 30, page 163), this 
addition being obtained without altering any other 
portion of the original design. These engines are em- 
ployed on the same work as the other eight-wheeled tanks, 
and twenty are in service. 

Thermal Storage Tanks. (June, 1902.)—Six radial 
tanks of the round-top fire-box type have been equipped 
with the Druitt-Halpin thermal storage tank (Fig. 31, 
page 163). This arrangement consists of a cylindrical 
tank mounted above the boiler, and connected thereto 
by a saddle-plate (Figs. 51, 52, and 53, page 165), and 
is so well known that a further description is unneces- 
sary. Where stopping-places are frequent on rising 
gradients there is distinct economy. Certain tests 
were carried out between Salford and Accrington, 
resulting in an actual saving of 1 ton of water, and 
under similar conditions. elsewhere the saving was 12 
per cent. When, however, these engines have to take 
their turn on other sections of the lime which are not 
so favourable, the all-round economy is brought down to 
4 per cent. 

Hughes’ Steam Rail-Motor-Cars. (Built May, 1906.)— 
Thirteen steam rail-motor-cars have been built (Fig. 41, 
page 164). The engines have outside cylinders, 12 in. 
xy 16-in. stroke, and the valves are operated by the 
Walschaert gear. A locomotive type boiler is fitted, 
similar in design to Fig. 29, page 163, which allows 
the employment of satel flanged plate and fittings, 
thereby reducing the cost of manufacture. The adop- 
tion of a comparatively large beiler gives additional 
heating surface, and provides a good margin for start- 
ing purposes. The car body is 47 ft. long, and divided 
into three sections—namely, a luggage compartment 
with a capacity of 340 cubic feet, third-class accom- 
modation for 56 passengers, and a driver’s compart- 
ment. The car is steam-heated, and lighted by in- 
candescent oil-gas lamps. A feature in the design is the 
collapsible steps at each doorway, which can be raised or 
lowered from the trailing end so as to form a staircase 
from the car-floor to the rail-level, to enable passengers 
to board or leave at the ‘‘halts.” The ease of attaching 
or detaching the engine from the car is another feature, 
thirty minutes bei 
can be operated from either end, and electric bell com- 
munication is also provided for signalling purposes be- 





tween the driver and fireman when propelling. These 


mileage of 34,000. 
Hughes’ Compound Coal-Engine. 


were constructed (Fig. 40, page 164). 





Fig. 14. 





(Built April, 1907.)— | at the same time was reduced to 70 per cent. 


The first box attained a mileage of 43,000 before Following the rail-motors, ten compound coal-engines superheating, a higher initial pressure is maintained 
This step was|in the cylinder, and therefore a greater range of ex- 
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cylinders 20 in. in diameter; the maximum steam cut-off 
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taken after some exhaustive tests with an engine which 
the author had converted into a compound. This sub- 
ject will be dealt with in a future paper at an early 


being ample time for this work. The car | date 


Schmidt's Superheater.—In November, 1906, two stan- 
dard goods engines were fitted with Schmidt’s super- 
heating arrangement (Fig. 37, page 164). Schmidt's 





pansion is possible, whilst condensation is less. The 
additional weight, by reason of fitting this appliance, 1s 
about 2 tons, but the tractive force is increased in a 
greater ratio than the adhesion. Five passenger engines 
and twenty new standard goods engines, with this 
a ment, have been built or are under construction, 
and the actual number in service up to date is sixteen, 
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This subject will be dealt with m a future paper at an 
early date. 

Hughes’ Banking-Engines. (Built March, 1908.)—For 
heavy banking service and coal-shunting in the neigh- 
bourhood of Fazakerley, Liverpool, and Accrington, the 
author has put into service five very powerful engines 
(Fig. 33, page 164). They are equipped with the 
largest diameter of cylinders yet employed in a simple 
engine in this country, and, with their comparatively 
small wheels, possess a high tractive effort—an essen- 
tial quality for shunting. In this design, owing to aa 
manent-way considerations, it was necessary slightly 
to increase the fixed wheel-base beyond that of the six- 
wheeled goods and eight-wheeled coal-engines. For ease 
in passing round curves the flanges of the two middle 
pairs of driving-wheels are omitted, and the tyres made 


such as division of stresses and ge! balancing, this 
type was decided upon. The author also preferred a 
simple to a compound engine, owing to the greater range 
of expansion obtainable with ex trains. To obtain 
rapid acceleration and great adhesive power the wheels 
were made of moderate size, and three pairs coupled. The 
wheel-base was kept as short as possible by placing the 
inside cylinders well in advance of the ie centre (Figs. 
45 and 46, on our two-page plate). Flexibility was attained 
by giving ,*; in. lateral play to the trailing coupled wheels, 
and the coupling-rods are provided with ball-and-socket 
joints which give vertical as well as lateral movement. The 
outside cylinder crank-pin and the coupling-rod pin are in 
one, the former having 13 in. throw and the latter 11 in. 
This diminishes the centrifugal force of the coupling-rod at 
60 miles per hour by 15.3 per cent. To allow for the 2in. 





exhaust from the outside cylinders passes through a duct 
cast in the smoke-box saddle-plate to the back leg of this 
breeches pipe, this pipe being placed longitudinally in the 
smoke-box, instead of crosswise, as is usually the case 
with two-cylinder engines. This arrangement allows a 
ready access to the tubes for the purpose of cleaning. 
The joint between the outside cylinder exhaust and the 
saddie-plate is also of a novel character, being formed by 
a “‘making-up ” piece slightly taper, pressed and held in 
position by two set-screws and a retaining-plate. This 
will be better understood by referring to Figs. 54, 55, 
and 56, page 166. 

The pistons, iston-rods, cross-heads, slide-blocks, 
slide-bars, and slide-valves are all interchangeable. The 
last named are a new departure in circular balanced 
(see Figs. 57, 58, and 59). 












Fig. 25. EIGHT WHEELED PASSENGER ENGINE. 
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Fig.28. FOUR CYLINDER. TEN WHEELED PASSENGER AND FAST GOODS ENGINE. 
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Fig.32. TEN WHEELED RADIAL TANK ENGINE 
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wider. Water is carried in side and back tanks of 2000 | eccentricity the coupling-rod portion has to be of large 


gallons capacity. Steam and vacuum brakes are provided. 

Hughes’ Four-Cylinder Passenger and Express Goods 
Engine. (Built June, 1908.) Fig. 28; above.—This 
design was brought about by the further increased 
weight of trains and the necessity for accurate time- 
keeping with the accelerated train schedule of the 
Liverpool, Manchester, and Hull expresses, the Leeds, 
Bradford, and Fleetwood boat-trains, and to cope with 
gradients on the Bradford, Huddersfield, and Sheffield 
sections. The author also had in mind certain very im- 
portant heavy express goods-trains. An engine embody- 
ing rapid acceleration, great hauling power, with a 
suitable wheel-base for the easy negotiation of curves, 
was essential, and as the four-cylinder arrangement pos- 
sesses many advantages from a mechanical standpoint, 


dimensions. The inside cylinders drive on the first axle, 
and a reasonable length of connecting-rod results. The 
| outside cylinders are fixed behind the inside, and about 
midway between the bogie wheels ; these drive on to the 
| second axle. By this disposition the steam and exhaust 
pipes can be kept within the smoke-box, thus minimising 
the additional condensation brought about by exposed 
, Steam-pipes, and also obviating the increased back pres- 
pressure which necessarily follows when the exhaust has 
| to be led through long and tortuous passages. Four 
cylinders, of a necessity, bring about steam and exhaust- 
pipe a but the author has been able to dis- 
| of this difficulty in an original way. The exhaust 
from the inside cylinders is carried away between the 
cylinders to the front leg of a breeches pipe, and the 


The balanced ring is fitted with two piston-rings and 
| terminates with a small flange pressing against a rubbing- 
plate, provided with lugs at the sides to prevent any rock- 
ing action of the valve. Four spiral springs are used for 
keeping up the balanced ring to the face of the rubbing- 
plate when the engine is coasting. These valves up to 
the present have given excellent results ; they have been 
examined periodically, and have shown no signs of leak- 
age. Any slight wear on faces has been uniform. The 
|standard Joy motion is used. The cross-head between 
| the valve-spindle and valve-rod is guided between two 
bars with ample-bearing surfaces. This cross-head is 
provided with a lug for attachment to the rocking lever 
for driving the outside valves. The boiler has been made 
of large proportions to meet the demand of the four 
cylinders, and has been so disposed that there is approxi- 
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LOCOMOTIVES DESIGNED AND BUILT AT HORWICH, WITH SOME RESULTS. 


Fig.33. TEN WHEELED BANKING ENGINE. 


| @ 





























e eeeeve 

res ' ' 

i 
end : 
>! W-- --— = 
« 

+s} 

tye 
diene 

' e- 

Geers corverene seer 

46100 


Fig.34. SHUNTING TANK ENGINES. Fig.35. 















EIGHT WHEELED COAL EXSINE 
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FUG 39. eight WHEELED COAL ENGINE WITH CORRUGATED STEEL FIREBOX 
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mately the same weight upon each driving axle; the — TaBie I, 
weights are thus obtained naturally, and not by adjust- 7. TT Reciprocating Parts. 
ment of springs. Perfection in the design of this engine . Outside, _ Inside. 
has been sacrificed in order to obtain simplicity, and to a | - ’ ; ub. Lb. 
avoid interference with existing workshop methods. | — Connecting-rod, reciprocating por- 
Absolutely perfect balancing could have been achieved TR a Rs me xa is i 1908 
- ha ai e-We) i y P. > a ; Is és ow 56.5 
without the aid of Menge yl —_, if the — of o | Saaadanineiion ~ ona 
cranks, the disposition of the cylinders, and the weights © . Piston-rod cross-head and pin 925 
of the reciprocating parts had been arranged to neutralise i} i ~ 
amongst themselves the reciprocating disturbing forces ; 24-4 _ | Revolving Parts. 
and then by balancing the revulving masses, the varia- SELES ST Connecting-rod, revolving portion 187 
tions of rail load, and horizontal .iwaying couple, would nme ae = ng ey Total weight of connecting-rod 438.8 
have disappeared. The engine would have then been aire BI0 S30 Unbalanced portion of crank- 
PE : . 
perfectly balanced, except for a slight vertical component CoNVERTED SappLE TANK ENGINE. | sweeps, or crank-bosses .. ° 109 513 
“ed by the oblic > of the connecting-rod. Thi Part of crank-pin .. « oe 115.3 57 
produced by the obliquity of the connecting-rod. nis os : re sat oe fant me , i 
the frames, moving in an opposite direction to the out- | art of coupling-rod.. =... 258 


arrangement, known as the Yarrow-Schlick-Tweedy 
system, introduces complications from the fact that the 
disposition of the cranks involves the use of an independent 
set of valve-gear for each cylinder. All these refinements 
are extremely costly, and the author came to the conclu- 
sion that the compromise arrived at was not only sound 
commercially, but as near scientific perfection as common- 
sense dictated. At the period when the author was con- 
sidering this question of balancing, his knowledge of 
marine practice caused him to give the Yarrow-Schlick- 
Tweedy system some consideration. No four-crank loco- 


motive-engines have been built on this system in this 
country ; the usual arrangement being to place the cranks 
at right angles. The reciprocating parts on the inside of 


It will be observed that, with the exception of the 
connecting-rods, the above reciprocating parts are equal, 
so that for all practical purposes the reciprocating masses 
are balanced. 

The revolving masses are Lalanced in the following 
manner :— 

The inside revolving parts are balanced by prolonging 
the crank-arms to the opposite side of the axle to form a 
balance-weight (Figs. 60, 61, and 62, page 166, and Fig. 72, 
page 166), thus avoiding loading of the axle with cen- 
trifugal force between the wheels, which sets up a bending 
moment on the axle. The connecting-rod, which partly 
revolves and partly reciprocates, cannot be perfectly 


side, counteract each other, and the engine is balanced so 
far as reciprocating parts are concerned, except for a hori- 
zontal swaying couple, which is inconsiderable. The 
crank-pins of this engine are arranged in pairs at about 
180 deg. apart respectively (Figs. 60, 61, and 62, page 166). 
A slight departure from this angle is caused by the inside 
and outside cylinders having a slight inclination with each 
other for clearance purposes; the valve-spindle attach- 
ment to the cross-head, however, is provided with a fine 
adjustment to allow for correct valve-setting. With th 

cranks set at 90 deg. apart round the circle, the recipro- 
cating masses, if equal, balance each other. The weights 
of these reciprocating ard revolving parts are as follow :— 
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DESIGNED AND BUILT AT HORWICH. 
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balanced by a rotating weight, but by dividing the masses | 


of the rod between the crank-pin and cross-head, as sug- 
gested by Professor Dalby in his ‘* Balancing of Engines,” 
the rod is perfectly balanced in the vertical direction. 
The mass at the crank-pin was found from the expression 
M x e or BH M being the mass of the rod, B C and 
B H the respective distances of the mass centre and the 
centre of percussion from the small end, K B the length 
of the rod, the remainder of M being placed at the cross- 
head pin. 
Particulars of the two connecting-rods are :— 


Outside. Inside. 
In. In. 
Centres . ¢e ee oe 129 74 
Centre of gravity from cross-head 
pin .. os es - oe 69.78 49 
Centre of percussion from ditto.. 101.5 64.81 


These connecting-rods are shown in Figs. 63 to 68, 
ge 166. Balance-weights have also been placed in the 
eading and trailing pairs of driving-wheels, opposite the 
crank-boss ; Figs. 60, 61, and 62, page 166, the weights 
balanced in these wheels are :— 
Leading. Trailing. 
Lb. Lb. 
Unbalanced portion of crank-boss 
and part of crank-pin = 
Portion of coupling-rod and crank- 
elas - 


124 12t 


144.9 137.4 


The question of perfect balancing is extremely im- 
portant. In euoauliade engines the hammer-blow upon 
the rails sometimes amounts to 25 per cent. of the static 
weight. By abolishing this hammer-blow action it is 
permissible to carry a heavier axle-load. This arrange- 
ment of balancing reciprocating parts by opposite recipro- 
cating parts, and revolving weights by revolving weights, 
has resulted in making this engine a very steady and 
smooth-running machine. A sectional elevation and 
cross-sections of smoke-box and fire-box are shown on 
Figs. 45 to 50, on our two-page plate. 


(To be continued.) 








Rattway Construction IN Fintanp.—The following 
information is from the report by H.M. Consul at 
Helsingfors on the trade of Finland in 1908 :—For new 
railway lines a sum of about 380,000/. has been granted. 
It is proposed to build a line through Vichtis to Hégfors, 
forming a continuation of the projected line from Socken- 
backa (near Helsingfors) to Nurmijirvi (north-west of 
Helsingfors). So far the i sesy has reached the pre- 
paratory stage only, there being many difficulties in the 
way. The Finnish Senate have decided that a railway 
shall be built from Seiniijoki station to Kristinestad and 
Kaské, but the course of the line is not fixed yet. The 
line would begin at Seiniijoki and run along the Kyré 
River to the village of Perila, where it would fork off 
into two branches, 


| 
| 





CATALOGUES. 


Prick-Lists of tanks, cisterns, and hot-water cylinders 
have been received from Messrs. Joseph Ash and Son, 
Rea-street South, Birmingham. 


A price-list of Henrion arc-lamp” carbons has been 
sent to us by Messrs. William Geipel and Co., Vulcan 
Works, St. Thomas-street, S.E. rices of cored and 
solid carbons for open or enclosed arcs are given, and 
also of carbons, with or without metallic cores, for flame 
arc-lamps. 


A price-list of tungsten lamps has been received from 
the British Thcensn Menten Company, Limited, Rugby. 
These lamps have an efficiency of 1.25 watts per British 
standard candle, and are made for pressures of 25 to 260 
volts, the smallest unit for a 200-volt circuit being 
32 candle-power. The lamps are all made at Rugby. 


A small booklet, received from the Trussed-Concrete 
Steel Company, Limited, Caxton House, Westminster, 
S.W., calls attention to the advantages of reinforced- 
concrete lintels. These lintels are reinforced with the 
Kahn trussed bar, and dimensions and loads are given for 
spans up to 20 ft. 


We have received from Messrs. Thomas W. Ward, 
Limited, Albion Works, Sheffield, a list of machinery in 
stock. The list comprises new and second-hand engines 
and boilers, cranes and winches, electric generating sets, 
dynamos and motors, pumps and hydraulic machinery, 
machine-tools, and miscellaneous plant. Dimensions and 
particulars are given and prices stated in most cases. 


We have received from Weldless Chains, Limited, 
Gartsherrie, Coatbridge, a pamphlet describing their 
** Universal” chain-adjuster. By means of thisappliance, 
which is of mild steel forged and milled from = solid, 
chains can be joined or any amount of slack taken up, 
a set of four adjusters only being required for chains vary- 
ing from } in. to 1 in. in diameter. 


Mr. B. T. Batsford, 94, High Holborn, W.C., has sent 
us a list of a large number of sets and part sets of trans- 
actions and proceedings of learned and scientific societies, 
technical journals, &c., that he has in stock. The volumes 
relate to all branches of engineering, architecture, geology, 
mining and metallurgy, chemistry, &c., and many of 
them are very rare. 


We have received from the Machine-Tool Company, 
Limited, Northern Works, London-road, Nottingham, a 
catalogue giving pricesand particulars of new and second- 
hand machinery in stock by them. The list comprises 
air-compressors, fans and blowers, engines, boilers, &c., as 
well as all kinds of machine-tools, a code-word and 
number being assigned to each machine, to facilitate 
ordering by telegraph. 


Messrs. William Geipel and Co., Vulcan Works, St. 
Thomas-street, S.E., have sent us a price-list of Henrion 
graphitic carbon brushes for dynamos, &c. These brushes 
are made with current-carrying capacities varying from 
40 to 200 amperes per square inch, and in different degrees 
of hardness, and, owing to their lubricating properties, 
the wear on the commutator is very slight. e brushes, 
which may be either silver or copper plated, are priced 
according to their cubic contents. 


From Messrs. A. and P. Steven, Provanside Engine 
Works, Glasgow, a catalogue of lifts and other hydraulic 
machinery has been received. The catalogue, which is 
well-printed and illustrated, shows electric nger lifts 
with rope or ‘‘ push-button” control, as well as hydraulic 
lifts of all types and goods lifts for belt or han — 
Hydraulic pumps, accumulators, intensifiers and baling- 

resses are also illustrated. Another catalogue issued 

y this firm describes and illustrates their high-speed 
pumps and air-compressors. 





From Messrs. Cowans, Sheldon, and Co., Limited, St. 
Nicholas Works, Carlisle, we have received the 1909 
edition of their illustrated catalogue of lifting machinery 
and railway plant. Cranes of aleve and with lifting 
capacities up to 150 tons are illustrated, including block- 
setting titans for breakwater -construction, break-down 
cranes, Fairbairn cranes, steam, electric, and hydraulic 
travelling cranes, overhead travellers, &c., as well as 
a te variety of cranes for special work. Hydraulic 
and electric capstans are illustrated, as well as turn- 
tables, traversers, water cranes, and other apparatus for 
railway use. 


Messrs. Alfred Herbert, Limited, Coventry, have sent 
us a copy of Section C of the seventh edition of their 
catalogue. This section describes their No. 1 universal 
cutter grinder and also their Nu. 4 patent universal cutter 
and tool-grinding machine. The latter machine, as its 
name implies, is designed to sharpen all kinds of milling- 
cutters, reamers, hobs, &c., as well as for general circular 
and surface grinding. The use of water with this machine 
enables the tools to be ground better and more rapidly 
than would otherwise be the case, and also without danger 
of drawing the temper. Illustrations are given showing 
the machine operating on all kinds of milling-cutters, 
slitting and cutting-off saws, form tools, &c. 


The Globe Pneumatic Engineering Company, Limited, 
150, Queen Victoria-street, E.C., have just issued the 
third edition of their catalogue of pneumatic tools and 
appliances. Illustrations and particulars are given of the 
Tierney hammers for chipping, caulking, riveting, stone- 
dressing, &c., the Globe piston drills, sand rammers and 
riddlers for foundries, all pneumatically operated. A 
tool adapted for removing scale from the tubes of water- 
tube boilers is also illustrated ; this consists of a pneu- 
matic hammer arranged so that its blow is delivered on to 
the short arms of two bell-crank levers, the other arms 
carrying the cutters which operate on the interior surface 
of the tube. We have also received a separate pamphlet 
in which the construction of these tools is explained, and 
instructions given as to the best methods of operating and 
lubricating them. 


The Sanitas Electrical Company, Limited, 61, New 
Cavendish-street, W., have sent us a catalogue of an 
apparatus py mes to furnish the various currents re- 
quired for all kinds of electro-medical treatment, The 
**Multostat,” as it is called, consists of a motor-transformer, 
which is driven from the street mains, and has a separate 
armature winding furnishing the currents required for 
medical lamps and cauterising apparatus, as well as for 
all kinds of electric baths. A milliammeter can be 
switched into any circuit to measure the current strength, 
which is regulated by means of a rheostat, and the motor 
itself is utilised to operate drills, burrs, saws, &c., used in 
surgical operations, and to provide power for oscillatory 
and pneumo-m apparatus. he ‘ Multostat” is 
compactly moun on a small base-plate, in which the 
resistances, &c., are contained, and will probably be greatly 
appreciated by the medical profession. 

A catalogue of drawing and surveying instruments, &c., 
has reached us from Messrs. Norton and Gregory, Limited, 
Castle-lane, Buckingham Gate, S.W. The catalogue is 
divided into three sections, the first including theodo- 
lites, levels, mining dials and accessories, land chains, 
measuring tapes, and meteorological instruments; while 
the second section illustrates drawing instruments, boards, 
and cabinets. In the third section em | and tracing 
papers, photo-printing papers, frames and_ accessories, 
stationery, and office furniture are dealt with. Among 
the eae bo we may mention the “‘ Argus” sun-printing 
frame. This consists of a frame supporting a glass plate 
curved to form part of a cylindrical surface, on the convex 
face of which the tracing is placed, and covered with the 
photo-paper. A sheet of canvas is then stretched tightly 
over this by means of a roller fitted at one end of the 
frame, and the frame is exposed with the concave face to 
the light, one corner of the canvas backing being arranged 
so that it can be turned back and the print inspected, 








Our Rats Asproap.—The exports of rails from the 
United Kingdom showed a satisfactory increase in June, 
having amounted to 53,042 tons, as compared with 39,292 
tons in June, 1908, and 48,228 tuns in June, 1907. The 
improvement is due to a revival in the demand for British 
rails in Argentina, which took 14,019 tons in June, as com- 
pared with 4146 tons and 4165 tons respectively. In the 
six months ending June 30, this year, British rails were 
exported to the extent of 287,549 tons, as compared with 
216,909 tons in the first half of 1908, and 210,849 tons in 
the first half of 1907. The exports to Argentina to June 30, 
this year, increased to 82,157 tons, as compared with 
$8,584 tons in the first half of 1908, and 31,762 tons in the 
first half of 1907 ; the check in the Argentine demand for 
British railway iron appears to have accordingly subsided. 
This is explained by the general activity observable just 
now in Argentine railway establishment. The Colonial 
demand for British rails moved on as follows in the first 
halves of the last three years :— 


Colonial Group. 1909. 1908. 1907. 
Tons. Tons. Tons 

British South Africa 4,926 1,196 12,724 
British India ts 80,169 60,870 50,396 
Australasia . . 42,586 85,151 39,501 
Canada 3,281 2,834 1,425 


The improvement observable in this year’s exports is, 
accordingly, explained by the larger demand for British 
railway material in the Argentine Republic and British 
India. The Canadian demand also showed a small in- 
crease, but Canada not only produces rails at home, but 
also finds it more convenient to make rail purchases in 
the United States. 
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Progress}OF GERMAN SHIPBUILDING. — As well 
known, the Norddeutsche Lloyc’ Company has within 
recent years added to their fleet a wd number of 
steamers, all notable for their efficiency, size, and for the 
convenience and completeness of their equipment, and 
some for their great speed. It was, therefore, a happy 
inspiration to prepare a special number of the Lloyd 
Zeitung (which is the official publication of this great 
German company), reviewing its successive undertakings 
in merchant shipbuilding, with a view of exemplifyin 
the progress of German shipbuilding. This book, which 
has just been issued, is printed in parallel pages in the 
German and English languages, and includes an introduc- 
tory article—a short résumé of the history of the North 
German Lloyd from the time of the building of their first 
trans-Atlantic steamer in 1858, by Caird, of Greenock, up 
to the latest triumph, the George Washington, an inter- 
mediate ship of enormous size. The second article deals 
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Reciprocating Parts. 
Outside Inside 
Cylinder. Cylinder. 


One-connecting rod .. Je al .. 438.75 Ib. = 433 Ib, 
Centre of gravity from centre of pin A .. 69.78in. 49 in. 
Centre of percussion from centre of pinA 101.5 ,, 64.81,, 
Radius of gyration from centre of pinA .. 84.15 ,, 56.18 ,, 
Connecting-rod (rotating) .. “A -- W7lb. 252.21b. 
is: “a (reciprocating) .. 251.75 Ib. 180.8 ,, 
One piston and two rings .. J -- 1565, 1645,, 
One piston-rod, cotter, and nut .. -- WA5, WA5,. 
One piston-rod, crosshead, andgudgeon-pin 82.5 ,,  82.5,, 


natural that the first place should be given to the 
**Vulcan” shipbuilding establishment, where all of the 
fast North German Lloyd liners have been constructed. 
There are, however, interesting narratives of the progress 
of the other mercantile shipbuilding works, with illus- 
trations of the more notable tools manufactured in 
Germany for shipbuilding and marine work. The ship- 








with ‘*Modern Shipbuilding in Germany,” and it is 


model experimental tank owned by the North German 


Lloyd at Bremerhaven forms the subject of an interesting 
contribution, the methods evolved by Froude being de 

scribed. The propelling machinery is described in another 
chapter of considerable interest, and here, again, we have 
illustrations of the later reciprocating engines, all of which 
have been dealt with in ENGINEERING. Another notable 
chapter is that on the steam-turbine, although little has 
been done by Germany in connection with the applica- 
tion of the system to merchant ships. Decorative work, 
culinary arrangements, hygienic and sanitary systems, 
safety appliances, ventilation, auxiliary machinery, ele - 
trical fittings, and other such branches of shipbuilding 
practice, all come in for special treatment, the general 
impression conveyed even by a cursory examination of the 
photographs being that Germany has made immense 
strides, not only in the development of shipbuilding and 
engineering, but in all the allied branches, as well as in 
the provision of harbours, docks, and loading and unloade 
ing appliances, 
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FORMULA CONNECTING THE PRES- 
SURE AND TEMPERATURE OF 
SATURATED STEAM. 

By S. GopBEER. 


Aw empirical formula giving the relation between 
the pressure and temperature of saturated steam, 
to be satisfactory, must (a) cover the whole range, 
()) give a fair representation of those experimental 
results which probably approximate most closely to 
the true relation, and (c) be easy of calculation. 
None of the formule in common use satisfy these 
conditions, and with a view of supplying the 
deficiency a new formula is here given. 

In the first place, however, some general re- 
marks are necessary on the subject of the data 
available. Experiments by Thiesen and - Scheel, 
Wiillner and Grotrian, Cailletet and Colardeau, 
Ramsay and Young, Knoblauch, Linde, and Klebe, 
and Holborn and Henning will be referred to sub- 
sequently, and for the sake of brevity only the first 
name in each case will be quoted. 

In a paper by Henning, published in the Annalen 
der Physik, dated April 4, 1907, all the best experi- 
mental results up to that date jare tabulated and 
discussed, and all necessary references given to the 
sources from which the observations have been col- 
lected. A study of the original papers of the 
various observers sufficiently indicates that the 
experimental difficulties are very great, and, there- 
fore, the constants adopted in any empirical for- 
mula must be regarded as liable to revision in the 
light of future observations. 

The latest experiments are those of Holborn, 
ranging from 50 deg. Cent. to 205 deg. Cent., given 
in the Annalen der Physik of August 25, 1908 ; and 
with this paper is a table showing the pressure for 
every degree from 0 deg. Cent. to 205 deg. Cent., 
based on the author’s observations and on those of 
Thiesen from 0 deg. Cent. to 25 deg. Cent. This 
table has been selected as giving the most reliable 
values, so far as it extends, for the reasons given 
below. 

As is well known, the subject under considera- 
tion was in such confusion in the early part of 
last century that, in 1846, Regnault undertook his 
famous experiments with a view of establishing the 
relation between pressure and temperature with 
such accuracy as to leave no need for subsequent 
correction, and from 50 deg. Cent. to 230 deg. Cent., 
over which range the same apparatus was used, his 
results appear to be such as he aimed at, being in 
close agreement with those of Holborn referred to 
above, and those of Knoblauch above atmospheric 
pressure, and those of Wiillner and Wiebe below 
100 deg. Cent. 

The important experiments of Ramsay must also 

be referred to. The containing vessel used was a 
glass tube of small dimensions, and the pressure 
observed at any given temperature varied with the 
amount of water in the tube, due apparently to the 
vapour being attracted by the glass surface it was 
in contact with, which varied according to the 
amount of liquid experimented with. This ex- 
sate why the observed pressures are lower than 
tegnault’s, and also why they are not suitable for 
the purpose now under consideration. Ramsay’s 
paper, however, deserves careful study, especially 
for the remarks on various formulz, and the state- 
ment contained therein that the vapour pressure of 
ice 1s not continuous with that of water should be 
borne in mind, 

Thiesen made careful experiments from 0 deg. 
Cent. to 25 deg. Cent. with results which are we 
supported by those of Marvin, and, as embodied in 
Holborn’s table referred to above, these have been 
adopted as the most reliable at present available. 
lt may be remarked, however, that any curve 
through Thiesen’s results which would accurately 
jom up to a curve through Holborn’s results 
above 50 deg. Cent. would probably require a 
complicated formula for its expression, and’ fur- 
ther experiments in these lower ranges of tem- 
perature would be welcome. For the present, 
however, if greater accuracy below 50 deg. Cent. 
's required than that given by the general for- 
ula, the following may be used as fairly repre- 
senting Thiesen’s records, pressures being in milli- 
‘metres of mercury and temperatures on the Centil 
grade scale :— 


log (p + 0.12) = 8.52772 — _1992.21 
t + 253.6 
from which the following table has been calcu- 


lated ;— 





t P P 
Thiesen. Formula. 
0 4.5790 4.5790 
14.5679 12.4385 12.4333 
15.0593 12.8285 12.8323 
16.3603 13.9189 13.9431 
19.8402 17.3622 17.3381 
19.8438 17.3411 17.3420 
24.9749 23.6818 23.6642 
25.4748 24.3308 24.3763 
a 92.30 


This formula for pressures in pounds per square 
inch and temperatures on the Fahrenheit scale 
becomes 
~ _ 3085.978 
] + 0.00232) = 6.8142237 - . 
08 (p t + 424.48 


From 230 deg. Cent. up to the critical tem- 
perature there are three sets of observations— 
viz., those of Knipp, Battelli, and Cailletet, differ- 
ing widely each from the others, so that it becomes 
necessary to select one as a basis for the general 
formula. Now all the formule which best repre- 
sent Regnault’s results, such as his own, give pres- 
sures at the highest temperatures much lower than 
those in either of the three sets above mentioned, 
which seems to be a reason for choosing the lowest 
set unless other considerations outweigh this. 
Knipp’s pressurés are the highest of all, and on 
referring to his paper describing his apparatus and 
enumerating the difficulties he encountered with 
leaks, calibrations for temperatures, doubt as to the 
purity of the water used, &c., it seems that this 
set of observations should be discarded. 

Battelli’s method was to trace the isothermals 
and note the pressures at which they became hori- 
zontal straight lines. This does not seem likely to 
give such accurate results as the statical method 
adopted by Cailletet. The diagrams of the iso- 
thermals with the observation points spotted on 
show the latter to be sufficiently far off the curves 
to leave doubt as to the value of the deduced satu- 
ration pressures. Moreover, the pressures he finds 
for various temperatures will not lie at all fairly 
on any curve through Regnault’s records that would 
seem to be admissible, and these pressures at the 
higher temperatures are, on the whole, above those 
of Cailletet. 

For these reasons Battelli’s observations are also 
rejected. 

There only remains the experiments of Cailletet. 
A perusal of the paper in which they are given 
shows that these were conducted with great care 
and skill, and that there is no reason to doubt the 
substantial accuracy of the results obtained, which 
have therefore been used in the construction of the 
general formula, and here it may be observed that 
there are some irregularities in Cailletet’s pressures 
at points of maximum and minimum deviation from 
the formula which it is desirable to examine. 

For example, at 245 deg. Cent. the observed pres- 
sure is 35.5 atmospheres. Using the formula 


log p = 0.007738 t — 0.34118, 
the following results are obtained :— 





] aes (, bs 
t . | 290) 235 oo | 245 | 250! 255 | | 200 
! 
| 
| 








| 
35.86 | 39.20 42.86) 46.849 


39.2 | 429)| 46.8 





p calcu- \ |, | 
lated } 27-451 30.01 | $2.81 
pexpe- )| } 
riment } 27.5 | 30 | 32.8 


So that to be in regular order with the adjacent ob- 
servations the pressure at 245 deg. Cent. should be 
35.9 atmospheres. Again, using the formula 

log (p + 26) = 0.00466 ¢ + 0.65055, 
the following results are obtained :— 























| | | | f | 
t 260 | 265 270 | 275 | 280] 285 290 | 25 





? ea} 46.80 | 60.82 55.049) 59.52 | 64.23 | 69.20 |74.45002| 79.99 


p expe- | | ? 
Fiment }| 468 | 50.8) 55 | 60.4 | 64.8) 69.2) 74.5 | 80 
| 























which indicates that the pressures recorded at | Log —— 


275 deg. and at 280 deg. require to be modified to 
59.5 and 64.2 atmospheres to give a regular series. 
Finally, from the formula 


log (p + 10) = 0.005534 ¢ + 0.32179 
the following results are obtained :— 





; ; } ] 
t 285 290 | 295 300 305 | 310/| 315 














Pirted } (09.246 74.46 $0.02 85.94 92.249) 98.98 | 106.14 
| 





p expe- - 
riment J 69.2 | 74.5 80 86.2 92.2 | 99 106.1 
l | 


oe 





showing that, to be in regular order, the pressure 
at 300 deg. Cent. is 85.9 atmospheres. 

This last correction has a special importance, 
inasmuch as Cailletet apparently uses the value 
86.2 to determine the constants in formule due to 
Bertrand and Clausius, which he employs to con- 
firm his experimental results. 

If pressure and temperature curves for these 
three sets of records above 230 deg. Cent. be 
drawn, it becomes apparent that Cailletet, Battelli, 
and, much less obviously, Knipp, all find a sudden 
disturbance in the general trend of the curve be- 
tween 240 deg. and 270 deg. Cent. Further experi- 
ments in this region of temperatures would be 
interesting. 

With these preliminary remarks, the general 
formula mentioned previously may be stated as 
follows. For pressures in millimetres of mercury, 
and temperatures on the Centigrade scale :-- 

1319 (¢ + 226) (¢ + 2299)" ~ 30.203 . (i) 
192028 (¢ + 808) (¢ + 329) 

For pressures in pounds per square inch and 

temperatures on the Fahrenheit scale 
887 (¢ + 374) (¢ + A107 _ 31.695965.. ii.) 
233893 (¢ + 1422) (¢ + 560) 
Next putting 
100(observed pressure — calculated pressure 
’ calculated pressure 
it will be found that the maximum numerical value 
of q is as given in Table I. 
Tasie I. 


log p = 


log p = 


)=q 


Temperature C. | Temperature F. q Formula (i.). ¢ Formula (ii.). 





0 32 — 0.170 - 0.179 
15 59 + 0,172 + 0.178 
240 464 — 0.837 - 0.701 
265 | 509 + 0.718 + 0.780 
305 | 581 — 0.053 + 0,053 
330 626 + 0,121 + 0.247 
365 689 — 0.808 — 0.729 


"The pressures for various temperatures, as calcu- 
lated from formula(i.) and Regnault’s formula K, are 
given in Table IT. with the selected observations. 


| 








| 
| 





| 


Taste IT. 
o| | #/3 S ; 7 = | 
i ib ip Garis aie ae oe 
gl E| 22 ele | 6] a] 


‘0 4.587| 4.579 .. | -.170 190) 9404 9404 | 9407 | -.004 
5 


6.538 6.541) ..  +.043 200, 11652 11647 | 11656 | -.043 
10} 9.192 9.205) ..  +.137.210) 14299 oe 14302 
15) 12.757 12.779 +.172 220 17395 os 17390 
20 17.49 17.51) .. +.137 226) 19126 19076 19114 261 
25) 23.69 | 23.69, .. -. |230)' 20060 20000 (3 ‘ 424 
30) $1.73 31.71) .. —.070 235; 22001 22800 22950 831 
40) 55.18 | 55.13) .. | —.092,240 26138 24928 | 25074 837 
50! 92.33 92.30 .. -.036 250 29001 29792 29765 3e4 
60'149.18 149.19 .. +.007 260 35340 | 35568 35086 645 
70 233.49 233.53 .. +.017,265 388333 38608 37909 718 
80 355.00 355.10 .. +.028 270) 41521 41800 41088 672 
90 525.71 525.80 +.017 280) 48517 48792 a .567 


100/700 '760 | 760, +.007 290, 56410 | 56620 
110) 1074.6 |1074.5 1074) -.009 300! 65276 | 65284 
120) 1489.8 |1488.9|1487| -.027 310) 75210 | 75240 


1+4+4+o44+444i5 rid 
we 


130 2026 2025.6 2023) —.020, 320) 86309 , 86412 119 
140 2710 |2709.5/2706) - .018 330) 98681 | 98800 121 
150| 3568.7 |3568.7/3564| .. | 340) 112441 | 112252, ., | -.168 
160| 4633 [4633 4629 +.006, 350) 127716 | 127300 «» | ~-826 
170, 5936 (5937 5933 +.020 360) 144636 | 143564 | -.741 


180| 76187514 7613 4.011 365| 168761 | 152380 |141241 | -.898 





As an example, the value of p when t = 100 
is determined below from formula (i). In (A) the 
steps are fully written out, while in (B) only the 
essential portions are given. 

(X.B.— The first two figures of 


the Difference are 1.4 below about 
27 deg. Cent. and 1.5 above.) 


Log (1004 226)=2.5132176 
Log (1004-2299) = 8, 3800302 
Log (10042299) = 3.3800302 


Sum = 9. 2732780 


Difference =1.5196152 =log 33.083785 
30.203 


> or 


Sum = 7.7536628 2.880785 = log p 


192028 = __ 9. 1631197 


.*. p= 760 when t= 100 
Log (1004 808) =2.9580858 
Log (100+ 329)= 2.6324573 
(B) 
132176 
800302 
800302 


732780 
1.5196152 
536628 
631197 
580858 


324573 





t=100 


3.083785 
208 





2.880785 





This demonstrates the ease of application of the 
formula, : 
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METAL-CUTTING BY MEANS OF 
OXYGEN. 


WE believe that the first man to demonstrate 
the possibility of fusing holes and slots through an 
iron plate by first heating the plate to incandes- 
cence by means of a blowpipe, using oxygen and 
coal-gas, and afterwards increasing the supply of 
oxygen, was Mr. Thomas Fletcher, of Warrington, 
the well-known maker of gas blowpipes and fur- 
naces. This was in 1889, About twelve years later 
Dr. Menne, of Germany, first usefully applied the 
same process to the opening up of tuyeres in blast- 
furnaces which had become blocked by the solidi- 
fication of metal. It may be remembered that we 
referred to this on page 646 of our eighty-first volume 
when we described a demonstration that was given 
at the works of the British Oxygen Company, 
Elverton-street, Horseferry-road, 8.W. In this 
case the success of the tests was so great that 
the value of the process as a means of cutting 
metal again came to the front. According to 
theory, if iron is once ignited in oxygen and 
a powerful jet of oxygen is kept playing on the 
incandescent part, the metal should burn away 
without any external source of heat, but, as 
happens in so many cases, it is not always easy 
to make materials perform in practice as they 
theoretically should, and before any really success- 
ful and reliable system of metal-cutting by means 
of this process could be devised, many practical 
difficulties had to be overcome. 

It happens that oxide of iron isa substance which 
is honed at a comparatively low temperature, and 
lacks fluidity, and it was found difficult to get rid of 
all the oxide of iron that was formed during the burn- 
ing process. Much of the oxide adhered to the par- 
tially molten metal and prevented the intimate 
contact of the metal and gas. Under these con- 
ditions combustion soon failed and the cutting 
ceased. Hence the process was intermittent, and the 
consumption of gas very much greater than it should 
have been, in addition to which the cut was coarse 
and irregular. In 1904, a way out of the difticulty 
was, however, found, for a cutting blowpipe was 
patented, and subsequently introduced . the 
Société Anonyme 1l’Oxhydrique International of 
Belgium. This instrument is very simple, con- 
sisting essentially of an oxyhydrogen, oxy-coal-gas, 
or oxy-acetylene mixed blowpipe, through which an 
additional stream of oxygen can be supplied at 
will by the operator. Various forms are now in 
use, though they differ only in form, the principles 
involved being identical. The independent supply 
of oxygen is sometimes conveyed through the 
centre of the blowpipe, or it may be carried ina 
pipe through a jet placed behind the heating flame. 
3etween these two methods there appears to be 
little to choose, the main object being to heat to 
incandescence the part on which the jet of oxygen 
is afterwards to slew, and to keep it at that high 
temperature all the time the oxygen jet is operat- 
ing. This method has been found to overcome 
entirely the difficulties with regard to unsteady 
manipulation of the oxygen jet, which unsteadi- 
ness is always present more or less, as well as the 
trouble due to the presence of iron oxide, which is 
liable to interfere with the operations. 

With regard to the actual form of blow- 
pipe to be used, it is probable that for ordinary 
purposes the type of nozzle in which the oxygen 
follows after the oxy-hydrogen heating flame is 
better than the one having a central jet of oxygen, 
as it is rather more economical in gas. It is 
astonishing how rapidly and cleanly these blow- 
pipes cut, and, to anyone who, for the first time, 
witnesses the operation, it seems little short of 
marvellous. The cut is clean and narrow, and 
advances at a speed about equal to that of hot 
sawing through the same piece of metal. No 
injury whatever appears to be suffered by the 
metal on each side of the cut, for the cutting action 
proceeds much too rapidly fcr the heat to have 
time to spread. This cutting process has the ad- 





vantage that the line of cut may easily be made to | 


follow any desired line, and curves and profiles 
may be executed with great ease, for which purpose 
guides and mechanical appliances are, of course, 


| cutter. 


recommended, both from the point of economy and 
quality of work. Where the metal is at all scaled, 
however, or oxidised, or where the parts are inac- 
cessible, the superior heat of the oxy-acetylene 
flame will be found to facilitate the work of the 
cutter. One of the hand apparatus is shown in 
Fig. 1, below. It is a quite recent type, and 
represents what is now in common use. A cutter 
of this design can be used either with acetylene 
or coal-gas, but. when the cutter is ordered it 
is necessary to state for which gas it is to be 





issues through a separate passage in the centre 
of the nozzle, and is controlled by the thumb-lever 
valve shown on the top of the enlarged part of the 
apparatus. The adjustable sliding-guide seen at the 
back of the nozzle may be attached to the cutter 
as shown, in order to maintain a uniform distance 
between the cutter and the work, and also to ensure 
steadiness when the cutter is in operation. Another 
type of cutter in use is exactly like the above, with 
the exception that, instead of the heating gases and 
the oxygen issuing from separate holes in the same 














Fic. 1. 


Hanp APPARATUS FOR CUTTING. 








__ 





. we 








Fia. 2. Apparatus For CrrcuLar CurTrTina. 





Fia. 3. 


used. The heating arrangement is on the injector 
principle, the oxygen alone being supplied under 
pressure, and the fuel gas is drawn into the 
mixing- chamber, from which, along with the 
oxygen, it passes out through the nozzle of the 
The two gases enter the apparatus side by 
side at the inlets, which may be seen at the left- 
hand end of our illustration, the oxygen being 


necessary. Bevel cuts can also be made, and all | supplied through high-pressure flexible armoured 
|tubing, which is specially manufactured for the 


grades of steel can be operated on. 


The British Oxygen Company have constructed a | purpose by Aerators, Limited, of Edmonton. 


The 


great variety of these cutting aap a oy. which are | gases are separately adjusted by means of the two 


now for the most part made to wor 


either with | cocks or valves shown. 


The two mixed gases dis- 


coal-gas, or acetylene, as the combusible gas for | charge a annular opening in the end of 


heating. 


For new and clean metal, coal-gas is|the nozzle. 


e oxygen which is used for cutting 





CuTrTer, Aas IN Fic. 2, OperatinG on A 9-In. ARMOUR-PLATE 


nozzle, they are carried in separate nozzles, which 
meet at the point of burning, one being, of course, 
slightly in advance of the other. 

The pressure of oxygen required for cutting de- 
pends on the thickness of the plate to be cut, and 
plates from } in. up to 4 in. in thickness can be 
easily cut by either of the types of blowpipe shown. 
On the next page is a table giving approximately 
the quantity and pressure of oxygen required for 
different thickness of plate, the size of nozzle re- 
quired, foot-run of metal cut per hour, &c., and 
it forms a very useful guide to anyone wishing 
to employ this system of metal-cutting. 

When it is required to cut metal of 
thickness than 4 in., larger cutters must be 


greater 
used, 
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Special apparatus is constructed for cutting thick- 
nesses up to and even exceeding 12 in. The 
fuel gas being used for heating only, its con- 
sumption does not increase in proportion to 
the thickness of the plate. The quantity does 
vary, however, being about 50 per cent. of the 
oxygen for the 4-in. plate, and about 30 per 
cent. for the 2-in. plate. We had the oppor- 
tunity a short time ago of seeing one of these 
cutters at work in the shops of the British Oxygen 
Company, operating on a piece of steel 8 in. thick. 





of one of these slabs is shown in Fig. 4. The 
cut is really smoother than the photograph suggests, 
the corrugations appearing somewhat exaggerated in 


the illustration. At the left-hand top corner may, 


be seen the rather deeper groove where the cut 
commenced. 

When the cut has once started, it has been found 
that it does not really very much matter whether 
acetylene, hydrogen, or ordinary coal-gas be used 
for the heating flame in front of the pure oxygen. 
Each of these gases must, however, be mixed, before 




















Fig. 4. Cur Face or Street Sias 8 In. Taicx. 








Fie. 5. Courtine up a Cornish MouttirusutarR Borer. 


The block of steel was 16 in. long, and several }-in. 
slabs were cut off, each of them measuring 16 in. by 
8 in. _The time of cutting varied slightly, and the 
quantity of oxygen also, but not to any great extent. 
] n this case hydrogen was used with the oxygen in 
the heating jet, and not coal-gas, and the quantity 
of hydrogen consumed was about 12 cubic feet, the 
pressure being from 10 lb. to 12 Ib. per square inch. 
he quantity of oxygen used during the cut, in- 
cluding that used for heating, was about 50 cubic 
‘eet, and the pressure about 40 1b. per square inch. 
1 he time occupied from the time of starting to 
neat up to the completion of the cut was five 
minutes, though the actual time of cutting was only 
‘> minutes, or rather under 5 in. per minute. The 
width of the cut was about } in. An illustration 





burning, with the necessary amount of oxygen re- 
quired, and must not depend for its combustion on 
the oxygen issuing from the other jet. 

A very useful form of machine for making circular 
cuts is shown in Fig. 2, and it works with great 
accuracy. The apparatus we illustrate is capable of 
making cuts up to 12 in. in depth, and it can be 
supplied complete with heating and cutting attach- 
ment sufficient for greater depths. Its action will 
be readily understood. On the radial arm, which 
carries the cutting mechanism, there is an adjust- 
able centre which can be fixed at any required 
radius. It is held in position by the operator's 
assistant. The outward end of the arm is supported 
by a heavy roller, to which is attached a worm- 
wheel gearing with a worm which is actuated by a 


hand-wheel. The left hand of the operator holds 
the handle which is seen projecting above the roller, 
while the right hand operates the hand-wheel. In 
this way the apparatus is atlvanced by a gradual, 
steady movement. Fig. 3 is an illustration of one 
of these machines at work, cutting out a circular 
armour-plate, the thickness of the plate being about 
9in. The great convenience of this method is 
manifest, for a remarkable feature of the process is 
that the cut surfaces are left comparatively smooth, 
and the cut is square down from the face; sup- 
posing, of course, that the cutter is held square 
with the face. 
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From what we have already said, it will not be 
necessary now to point out, the great variety of 
purposes to which this process can be put, for they 
are almost endless. ere is, however, one to 
which we should like particularly to call attention, 
and that is, the wide field there is for its application 
where old material, iron and steel wreckage, have 
to be cut up, particularly where these are in 
confined places. A very striking example of this 
kind was recently witnessed by ourselves, of which 
the following are the particulars. The case was 
one in which an old boiler had to be removed 
from a very confined situation in the basement of 
a printing works near Chancery-lane, E.C., it not 
being possible to remove it bodily. 

The boiler was of the Cornish multitubular type, 
upwards of forty years old, and had been built in 
position in an archway parallel with and directly 
under the street pavement in front of the premises, 
and about 12 ft. below the road level, the archway 
being about 6 ft. wide, and about 8 ft. high from 
the boiler base to the crown of the arch. The shell 
of the boiler was 16 ft. long and 5 ft. diameter, the 
thickness of the plates being 4 in. It had a steam 
dome in the centre 2 ft. 9 in. in diameter and 2 ft. 6 in. 
high. The flue was about 2 ft. 6 in diameter, the 
plates being 4 in. thick and the tubes were 2 in. 
in diameter. There was a brickwork combustion 
chamber at the back end of the boiler, and a 
return central flue, underneath, to the front end, 
through which the hot gases from the furnace passed, 
returning by side flues to the chimney stack. 

When the operations were commenced for the 
removal of this boiler, the fittings and the brick- 
setting were taken away, and the boiler was then 
jacked up and a cradle of planks formed under- 
neath. The whole of the boiler had to be cut in 
pieces so as to be got out through a hole measuring 
3 ft. high by 2 ft. 8 in. wide. All the tubes were 
first cut with tube cutters, and the boiler was then 
ready for the blowpipe cutter. First, the back 
end was cut completely off, and a cut was taken 
across its diameter. Next, a 2-ft. 6-in. length of 
the shell was cut off, and this again was divided 
in two pieces, each section having to be removed 
before the next was cut. After this a cut was 
made in the shell round the dome outside the rivets, 
when the dome immediately dropped through into 
the boiler, and, after being again cut in half, was 
removed. 

The flue was then attacked, being cut out through 
the front end plate just outside the angle ring. 
The flue was then pushed back and cut into three 
pieces round the circumference, each piece being 
again cut in half and removed. This being done, 
a cut was made the full length of the top of 





the shell across the manhole facing. The shell 
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was then pushed back bodily and cut into 2-ft. 6-in. 
lengths round the circumference, each piece being 
again cut in half and removed. The photograph 
which is reproduced in Fig. 5, page 169, was taken 
during the last cut, and gives a very good idea of 
the situation, and the confined space in which the 
work had to be carried on. It shows the man at 
work, operating immediately behind the gusset- 
stays, and shows the burning metal streaming from 
the cut. 

All the shell-plates of the boiler were deeply 
corroded on the outside, and the scale inside varied 
from jy in. to } in. thick, thus making the cutting 
much more difficult than it would otherwise have 
been. The whole of the cutting was done by the 
British Oxygen Company, Limited, Elverton-street, 
Westminster, under the supervision of one of their 
engineers, for Messrs. W. Briggs, Engineers and 
Boiler Makers, 5, Lambeth-hill, Queen Victoria- 
street, E.C., who contract for this class of work, 
and who will eventually carry out complete opera- 
tions of this kind by themselves. 

The total length of the cutting done was 144 ft. 
6 in. of the single thickness of plate, and 18 ft. 8in. 
of the double thickness, where the joints of the 
plates were lapped, and the actual time of cutting 
was two days. In view of the fact that the work 
had to be carried out under circumstances of 
exceptional difticulty, as may be readily gathered 
from an examination of the illustration, Fig. 5, 
this result is remarkable. 








THE SCHNEIDER TORPEDO- TESTING 
STATION, 

Messrs, SCHNEIDER AND Co, have added of late to 
their specialities the manufacture of automobile 
torpedoes, and in so doing they have rendered 
France independent of all outside sources for this 
type of weapon. They have signed a contract with 
the French Ministry of Marine for the supply of a 
number of such torpedoes of 450 millimetres (17.7 in.) 
in diameter, and hey decided to put down on the 
French sea-coast a proving station, to be used both 
for regulating these weapons and for carrying out 
their acceptance tests. After considering all the 
likely locations round the whole of the French sea- 
board, they selected Léoube Bay, which forms a 
portion of the Hyéres roadstead, in the Mediter- 
ranean, This met the conditions required for a 
submarine testing-station, as it allowed a free range 
of at least 5000 to 6000 metres (about 6000 yards) ; 
a free width of 200 metres (656 ft.) at a distance of 
200 metres from the launching-point, and a free 
width of 500 metres (1640 ft.) at a distance of 
400 metres (1312 ft.) from the same point; a mean 
depth below datum of from 9 to 12 metres (30 ft. 
to 40 ft.); clear water and a satisfactory sea-bottom ; 
few currents, there being also sufticient shelter 
against bad weather, and proximity of the site to 
the coast. The map, Fig. 1, shows the location, 

The battery which it was proposed to erect had 
to fulfil a double purpose in enabling torpedoes to 
be launched both 3 metres (9 ft. 10 in.) above and 
below the average sea-level. To meet this, several 
solutions were considered. Among these we may 
mention a metallic open-work platform built on 
pile work and provided with two submarine launch- 
ing-tubes and with one aerial spoon-tube, the plat- 
form installation being completed by a 300-ton 
floating workshop to contain the machinery and 
compressors, stores, offices, &c. ; this solution was 
abandoned owing to the nigh cost involved and to 
the difficulty of constructing a really effective plat- 
form of the kind. Another scheme consisted in 
sinking a compressed-air caisson at a distance of 
about 300 yards off the coast, for building the 
necessary foundations to carry a masonry con- 
struction containing a room provided with the 
necessary machinery and torpedo-launching tubes. 
The difficulties which surrounded the problem were 
varied ; the exact nature and resistance of the sub- 
soil at the site contemplated were imperfectl 
known ; no tempests and periods of heavy swells suc 
as those which obtain in the Atlantic were to be 
anticipated ; but it was feared, on the other hand, 
that operations would frequently be delayed by the 
prevailing winds at that part of the coast, the 


south and south-east winds and the north-west 
‘‘mistral.” As it happened, these prevailing winds 
rendered actual operations impossible last winter, 
on the scheme selected, for quite two weeks in each 
month. Working by compressed-air caissons was 
abandoned as being too risky in itself, and as 
likely to prove dangerous to the men employed ; 





moreover, the necessary plant and compressors for 
one caisson only would have worked out at too high 
a cost. 

The scheme which was adopted and followed out 
on the designs prepared by Mr. Michel-Schmidt, 
Director of the Public Works Department of 
Messrs. Schneider’s establishments, was the con- 
struction on a slip of an armoured concrete caisson 
to be towed out to the site, and there sunk on a 
specially prepared platform on the sea-bottom. The 

reparation of this platform was carefully gone 
into, and considering the very special nature of 
the structure to be put down, also its height and 
comparatively small leas it was decided to dredge 
the site pro , 80 as to ensure for the structure 
a firm foundation. The best machine for the work 
was found to be the Priestman spoon dredging- 
machine, mounted on a sea-going boat, able, on an 
emergency, to take advantage of the otherwise not 
too satisfactory shelter available in Léoube Bay, 
able also to work during an average swell, and to 
lift easily blocks, wreckage, &c., which a bucket 
dredger could not readily deal with. 

The problem therefore was to construct a ‘‘ small 
island” of armoured concrete (see Fig. 2), sunk 
to a depth of 12 metres (about 40 ft.) below datum, 
on a platform of stone packing resting on a firm 
bottom and made perfectly level. The lower por- 
tion of the structure has the shape of a pyramid 
frustum, 15.5 metres (50 ft. 10 in.) high ; it con- 





connected together by iron stairways for facilitating 
operations. 

An armoured-concrete superstructure has been 
built on the top of the lower portion above referred 
to, containing the rooms for regulating the tor- 
pedoes and for the personnel of the battery. A 
watch-platform has been provided, with a hand-rail 
anchored in the outside wall of the superstructure. 
The front of the battery, on the launching side, is 
in the shape of a parallelopiped, the top of which 
forms a terrace, in which are provided skylights and 
ventilating openings. The rear portion is rounded 
off, and is also provided with skylights and ventilat- 
ing openings. On the west side are located the 
observation-room and rooms for the men; the 
room for manceuvring the torpedo is in the centre ; 
the engine-room is on the east side. As will be 
seen, the observation-room is built overhanging ; it 
has an armoured concrete veranda in front, closed 
in by glazed window-frames, and the flooring of 
which is made of thick glass slabs, to facilitate the 
taking of observations when firing aerial or under- 
water torpedoes. An armoured-concrete cabin built 
on the terrace serves as a look-out, and carries a 
searchlight and a mast for signalling. 

The room in the centre is fitted up to serve asa 
provisional dépét for torpedoes and as a refuge 
for the vedette-boats ; it opens out into a bay 
9 metres (29 ft. 6 in.) wide and 3 metres (9 ft. 10 in.) 
high, on the north side, and into a bay 6.5 metres 
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sists mainly of an armoured concrete caisson, the 
dimensions of which are approximately: length, 
23.5 metres (77 ft.) ; width inside the shoe, 14.8 
metres (48 ft. 6 in.) at the base ; and 21.29 metres 
(69 ft. 10 in.) length and 11.08 metres (36 ft. 4 in.) 
width at the top, at a height therefore of about 
11 ft. above sea-level. The outside walls are 150 
millimetres (5.9 in.) thick, and are stiffened by 
small horizontal ribs ; the caisson is divided inside 
into cells by vertical partition walls 100 millimetres 
(3.9 in.) thick. The lower shoe is curved over 2 in. in 
transversal section at the centre, so as to better 
ensure its anchorage on the platform. The caisson 
and cells are concreted, as shown in Figs. 3 and 4. 
The structure thus constituted forms the base of the 
construction, and affords all guarantee of stability. 
It is protected on the outside by thirty-eight ver- 
tical oak beams provided with mooring rings. Itcon- 
tains a room measuring 14.5 metres by 5.9 metres 
(47 ft. 6 in. by 19ft. 5 in.), provided with three small 
tracks for serving the torpedo-launching tubes, and 
with a 2-ton, 7.5 metres (24 ft. 7 in.) span overhead 
travelling-crane. 

The brass head-mountings for the three sub- 
marine launching-tubes are built in the west wall 
of the caisson ; their axis is 3 metres (9 ft. 10 in.) 
below sea-level (see Figs. 3 and 4). In order 
to facilitate inspection and maintenance of the 
mountings, armoured-concrete brackets made with 
“were for taking independent sluice-valves have 

en provided in front of the outside brass sluices, 
the arrangement thus resulting in three chambers, 
the exhausting of which is easily carried out by the 
machinery in the battery. Two aerial launching- 
tubes are located 3 metres (9 ft. 10 in.) above sea- 
level, as shown in Figs. 2 to 6; they are mounted 
inside armoured concrete sheaths, closed on the 
outside by water-tight doors. The battery is 
divided internally by floorings at different levels, 





(21 ft. 4 in.) and 2.5 metres (8 ft. 3 in.) on the 
south side. Through these openings runs a large 
beam, 18.5 metres (60 ft. 8 in.) long, fitted with 
3-ton electric lifting-gear, which serves the central 
room and hoists the torpedoes for submarine 
launching; the 2-ton overhead travelling-crane 
deals with the aerial torpedo-launching service. A 
railed-off gallery runs round three sides of the 
central room. The large bay on the north side is 
closed by a sail-cloth curtain ; that on the south 
side is protected against the action of the waves by 
a strong wooden curtain stiffened by vertical steel 
bars. The necessary fittings, mooring-bits, ladder- 
ways, &c., are fitted as shown. 

The description of the various schemes which had 
been contemplated and of the one finally selected 
formed the subject of an interesting lecture 
delivered by Mr. Michel-Schmidt, on February 5 
last, before the Paris Institute of Civil. Engineers, 
at the special request of Mr. Cruppi, late Minister of 
Commerce, who assisted at the meeting as Honorary 
President. 

The dock for the construction of the lower por- 
tion of the structure, to be floated out and sunk, 
was put at Messrs. Schneider’s disposal by the 
Forges et Chantiers de la Méditerranée ; the dock, 
on opening the gates, provided a draught of water 
of 3.5 metres (11 ft. 6 in.) in the rear of the hori- 
zontal flooring, which rested on the stocks with the 
interposition of beams (see Figs. 7 and 8). The 
flooring was calculated for bearing a live load of 
1500 kilogrammes per square metre (308 Ib. per 
square foot), a resistance which was reached when 
the bottom of the caisson had become sufficiently 
rigid to bear only upon the large beams, at which 
time the stocks carried a load of approximately 
1400 tons, a load lower than that of the caisson at 
the time of its floating. Under these conditions, 
the load transferred from the stocks to the dock bot- 


























Aus. 6, 1909.] 


ENGINEERING. 


171 








tom amounted to about 2.5 kilogrammes per square 
centimetre (36 lb. per square inch). An important 

int which had to be considered in laying out this 

rtion of the work was to adopt a combination 
making for the greatest possible degree of stability 
for floating out, compatible with a state of progress 
in the work such as to allow this to be easily com- 
pleted at the final site. With ordinary iron- 
caisson work a series of extension-pieces can easily 
be bolted down to the main caisson when these are 
necessary ; in the armoured-concrete work under 
review the necessary connections for this were not 
available. This consideration led to giving the 
armoured-concrete caisson forming the base of the 
structure a height of 15.5 metres (50 ft. 10 in.) 
from the flooring in the dry dock, and to building 
on one side the main brackets for the overhanging 
room, the top of which brackets reached a height 
of 18.5 metres (60 ft. 8 in.) above the flooring. 
The object of the arrangement, as stated, was to 
facilitate the work to be carried out at the site, 
but, on the other hand, special care had to be 





In order to stiffen the caisson for the floating-out 
operation, two sets of horizontal armoured-concrete 
girders were built inside it, at the centre and at the 
top, these girders being strengthened by temporary 
wood-lattice girders, bolted together (see Fig. 9). 

As the caisson was to be deposited at a depth of 
12 metres (about 40 ft.) below sea-level, its upper 
edge being only 3.5 metres (about 11 ft.) above sea- 
level, the shipping of water was to be feared during 
completion of the work, and to prevent this, curved 
tops were provided round the upper edge. As 
above alluded to, the brackets for the overhanging 
observation-room were built in the dry dock as far 
as the considerations as to draught of water for 
floating out would allow, and a special system of 
armature bars was used in the rear portion of the 
overhanging-room (see Figs. 12 to 15). The brass 
head-mountings for the three submarine launching- 
tubes and their accessory gear, together with the 
various mooring fittings, were built in the caisson 
previous to its floating out. i 

When the caisson was so far completed in dry 




















Fig. 2. 


taken in the construction in order to make the 
draught of water and the height of the top-hamper 
correspond with each other, the thicknesses had 
to be reduced to a strict minimum, as also the 
number of stays in the upper portion of the work, 
and the thickness of the concrete bed at the bottom 
of the caisson, &c. 

When the flooring in the dry dock had been 
suitably prepared, the bottom lacing for the struc- 
ture was commenced. This lacing consists of a 
double armature with 16 centimetre (6} in.) meshes 
formed by 16-millimetre (8-in.) steel-rods. The 
bars to serve as armature for the internal partitions 
are hooked to the bottom lacing, and are arranged 
in the shape of vertical binding-straps. From the 
commencement of this lacing-work a complete 
scaffolding system had to be built for supporting 
the bars; this covered the whole surface of the 
caisson. In order to prevent the adherence of the 
concrete to the bottom wood flooring in the dry 
dock, which would have prevented the floating out, 
the whole of the bottom surface of the structure 
was covered with a layer of strong packing paper, 
the paper being in its turn covered by a layer of 
tight-woven cloth, the object of which was to 
absorb the excess of dampness and to preserve the 
paper insulation. The bottom had to be made 
perfectly water-tight, a condition which has been 
secured by placing a layer of rich mortar, well 
worked down with the trowel, previous to com- 
mencing the concrete work. The concreting of 
the bottom was rendered more difficult by the 
presence of the internal cells, but it proceeded 
with great regularity, as also did that of the sides 
and the various internal walls. 





dock (Fig. 10), the sluice-gates were opened, and 
it was gradually allowed to separate from the 
wooden platform. The wood stocks on the dock 
bottom had been previously weighted down by pig- 
iron blocks. When the caisson floated, it was bal- 
lasted in order to bring it level, and the mooring- 
chains forming a bridle-mooring on the east side 
wall were put in place. The caisson was floated 
out of the dock by the aid of two tug-boats ; when 
in the open the screw tug-boat alone towed the 
caisson, the paddle-wheel tug serving to steer it. 
In this manner the caisson was towed to buoy 
No. 22 of Toulon Arsenal, to which it was moored 
by one single chain, connected to the bridle-mooring 
by means of a strong shackle. In this manner the 
caisson was free to swing round the buoy under the 
action of wind and currents. 

The problem at this stage was to increase the 
draught of the caisson from 3.5 metres (about 11 ft.) 
to 8 metres (about 30 ft.) by building as much as 
possible of the superstructure while concreting up 
the lower portion of the caisson, so as not to impair 
the stability of the whole. The partitions were 
carried up to a height of 11.5 metres (38 ft.), and 
the concreting of the bottom was given a thickness 
of 2 metres (6 ft. 6in.). The total weight corre- 
sponding to the 8-metre (30-ft.) draught of water 
amounted to 2600 tons. The work was divided 
into two parts, the internal and the external 
service, the latter comprising the dépét for all the 
requisite material, wood, cement, iron and steel 
bars, sand, and stone. The barge for mixing the 
concrete was moored to the west wall of the struc- 
ture opposite to the mooring-buoy ; it was, there- 
fore, always on the lee side, the caisson being free 


to swing round the buoy, as above stated. Two 
other barges and a tug served to ensure the regular 
supply of material. The hoisting of the latter was 
ensured by two windlasses mounted at a height of 
15.5 metres (50 ft.) from the bottom of the caisson 
on a provisional flooring built overhanging, and 
supported on a small girder. The men were carried 
to and from La Seyne. The material lifted by the 
two windlasses was distributed inside the caisson 
by means of wooden troughs, special care being 
taken to maintain the structure constantly on a 
level ; owing, however, to the action of the sea, it 
was impossible to work on the level and plumb- 
line method, and building had to proceed by taking 
reference marks. Electrical lighting was supplied 
by an 8 to 10-horse-power De Dion set. 

The hawser for towing the structure from the 
mooring-buoy to the final site prepared for it con- 
sisted of a rope 100 millimetres (4 in.) in diameter, 
surrounding the caisson twice, protected at the 
angles by mats, and suspended by hooks from the 
mooring-rings fixed in the caisson outside walls. 
The whole of the top of the caisson was floored 
over carefully (as shown in the view, Fig. 11) so as 
to afford a suitable platform for ey out the 
sinking operations at the final site. The structure 
thus prepared, having a draught of 8 metres (30 ft.), 
and forming a mass of about 2600 tons, had to be 
towed over a distance of 19 nautical miles in a 
straight line (owing to leeway it covered 21 to 
22 miles). The towing was effected by two tugs, 
having together 1100 horse-power ; the tow-ropes, 
120 millimetres (4? in.) in diameter, were 80 metres 
and 100 metres (262 ft. and 328 ft.) long respec 
tively. The speed was estimated to reach 2 or 
2.5 knots, but owing to the yawing off the 
course and the violent churning produced by the 
reaction of the water on a plane surface, the area 
of which was 100 square metres (1075 square 
feet), the speed was only 1.5 knots. Towing com- 
menced at night time, so as to reach the final 
site by daylight. The departure from the Toulon 
roadstead, the navigating over the 10-metre (33-ft.) 
channels and the junction into the main pass, 
were particularly difficult. The passage, which 
lasted in all over fifteen hours, was, however, 
accomplished in beautiful weather; but, notwith- 
standing, the safe arrival over the final site was 
viewed with much satisfaction by all concerned, 
Its success reflects great credit upon the engi- 
neers who designed and superintended the work 
throughout. 

In order to locate exactly the site which the 
structure had to occupy on the sea bottom, buoys 
were placed at the four corners, formed of masts 
15 metres (about 50 ft.) high, embedded in armoure¢- 
concrete blocks weighing 2 tons, and sunk by the 
aid of the Priestman crane on to small platforms 
on the sea bottom measuring 4 metres by 3 metres 
(13 ft. by 10 ft.), their exact position being regu- 
lated by divers. Lines joining the tops of masts 
formed the basis for regulating the sinking 
operations. Four anchors, weighing 24 cwt., were 
thrown along lines bisecting the four angles ; they 
were moored to 30-millimetre (1.18 in.) studded 
chains, connected by steel cables to buoys, thus 
making it possible to raise the chains rapidly. On 
reaching the site the tugs were stationed to the 
front and to the rear of the structure, and main- 
tained the latter over the site while the four chains 
were being raised and fixed to it. Sets of tackle 
were fitted to the chains for tightening and for con- 
trolling the position of the structure. The coast 
being steep, two directing-staffs, joined by a cord 
painted white, showed the required alignment ; the 
sinking operations were completed at night-time, 
and lights were suspended to the directing-staffs. 

Sinking was effected by pumping water into the 
various compartments ; these were made to com- 
municate with each other—port, starboard, and 
front, centre, and rear. The port and starboard 
sides were each supplied by a Worthington pump 
delivering 150 tons (33,000 gallons) per hour, and 
the centre cells by a 300-ton (66,000-gallon) Gwynne 
Eo. The three pumps were supplied with steam 
rom the boilers of one of the tugs, anchored o po- 
site the east wall of the structure. By working 
the pumps together or separately, as was required 
by the conditions of stability, and by hauling in the 
slack or easing-off on the anchor-chains to maintain 
the caisson in its correct position, sinking proceeded 
gradually until the structure was firmly laid on its 
seating. Settling was estimated to reach 12 or 
13 centimetres (about 5 in.); it amounted to 





15 centimetres (6 in.), with a difference of 4 centi- 
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metres (1.6 in.) from the front to the rear, cor- 
responding to an incline of 1.6 millimetres per 
metre (1 in 625), a negligible quantity. 

In order to allow the draining of the side cells, 
which had to be concreted, the central cells were 
first filled in with sand ; a part of this sand ballast 
remains, as shown in Fig. 3, beneath the floor of 
the torpedo-room. The work of concreting was 
divided into two gangs, one for the ordinary con- 
creting operations, supplied from the east side with 
the aid of a revolving crane, mounted 3.5 métres 
(about 11 ft.) above sea-level ; and one for the 
armoured-concrete work supplied from the north 
side by hand-winches, mounted 6.5 metres (about 
21 ft.) above sea-level. The lining and lacing for the 
superstructure were carried out, under scaffolding, 
which served to support the vaults for the roofing. 
The work proceeded with regularity, and without 
incident, as also did the sinking of the riprap. 

For establishing the stability of the battery as it 
now stands in its final position, Mr. Michel-Schmidt 
calls attention to the two following points :— 
Owing to the peripheral and internal framework 
being built of armoured concrete, the rhythmical 
effect of the waves on the construction is much 
reduced. The vibrations are easily absorbed by 
the framework. Scouring at the base is not to be 
feared, owing to the method followed in the making 
of the foundation platform, this being in a trench, 
and laying directly on a rocky substratum; while 
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there is absolutely no risk of the structure over- 
turning under wave pressure. 








The current required in the testing station is’ 
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produced by two 40-kilowatt sets, consisting each 
of a Panhard 65-horse-power petrol-engine, direct 
coupled to a dynamo. Current is produced at a 
pressure of 220 volts, and it serves to drive the air- 
compressors, the auxiliary apparatus, lifting-tackle, 
overhead-travelling crane, and two pumps having a 
capacity of 300 litres (66 gallons) = minute. 

A small engineering shop on land opposite the 
battery contains all the necessary tools and ap- 
paratus for regulating the torpedoes and for carrying 
out any repairs that may become necessary. The 

wer required for this is supplied by a 100-brake- 

orse - power engine, supplied by two Babcock 
boilers, and driving a 70-kilowatt dynamo, the 
latter supplying current to a 40-kilowatt dynamo 
driving an air-compressor similar to the above, 
having a capacity of 480 litres (17 cubic feet) of 
air at a pressure of 180 kilogrammes per square 
centimetre (1.17 tons per square inch); it supplies 
also the tools in the shop and other accessory 
apparatus. ; , 
he expanse over which the torpedoes are fired is 
illustrated in Figs. 1 and 16. Although 3 metres 
(9 ft. 10 in.) is generally the medium depth of 
immersion for which the torpedoes are regulated, 
it is desirable to have at the first portion of the 
course a depth of from 12 metres to 15 metres 
(39 ft. to 50 ft.). In order to follow the path of 
the torpedo, a series of rafts have been placed, as 
shown, along the firing line; the rafts have been 
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exactly located by means of leading marks. A 
man stands on each raft and signals the passing 
of the torpedo with a flag, while the observator in 
the bow-window of the observation-room takes 
down by chronograph the instant at which the 
torpedo is fired and at which it reaches each raft. 
When the torpedo stops at the distance for which 
its engine was regulated, a motor vedette-boat 
picks it up, and takes it either back to the battery 
or to the engineering shop on land. The rafts 
are moored to two sets of buoys, one set on either 
side, by means of chains having in length three to 
five times the depth of water, according to their 
distance from the battery ; the firing axis is deter- 
mined by leading marks on land. Lights are 
mounted on the rafts. The battery is sheltered 
by a boom formed of two wood beams, 20 metres 
(65 ft.) in length, held between three buoys, which 
form a right angle, and are held to the bottom by 
concrete blocks weighing about 6 tons. 

The service is carried on by two motor vedette- 
boats ; a motor-boat for the engineers and Govern- 
ment officials; a long-boat, towed by one of the 
vedette-boats, fitted for carrying three torpedoes 
and for supplying the battery with fresh water ; 
and a dinghy for the man in charge of the battery. 

In this installation Messrs. Schneider had the 
co-operation of Mr. J. M. Vigner, a French engi- 
neer, in conjunction with whom they have carried 
out a large amount of civil engineering work. M. 
Creisson, contractor, Marseilles, had charge of the 
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dredging operations, and laid the stone packing. 
The Société Générale de Constructions en .Béton 
Armé (Anciens Etablissements Dumesnil) executed 
the armoured-concrete work, for which they under- 
took the responsibility, together with Messrs. 
Hennebique. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
(Concluded from page 157.) 

In our issue of last week we gave an account of 
the p i on the first day of the summer 
meeting of the Institution of Mechanical Engineers, 
which was then being held in Liverpool. Owing to 
lack of space we were compelled to hold over till 
this issue the detailed report of the discussions on 
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the Wednesday morning and other particulars of 
the meeting. 


REINFORCED CONCRETE. 


As briefly chronicled :last week, the paper on 
‘* Reinforced Concrete,” by Mr. A..C. Auden, 
was the first taken at the meeting on Wednesday 
morning. This paper* had been read in part on the 
preceding day, road Mr. Auden was asked to con- 
clude it before the discussion was opened. Instead 
of reading the remainder of the paper, Mr. Auden 
condensed the portion left over into a few remarks, 
adding also a few comments on the use of formule. 
In this connection he wrote upon the blackboard 

* We commenced the publication of this paper on page 
146 of our last issue, and we give the conclusion this week 
on page 200, 
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Wl and said that 
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in his opinion the use of this formula was found to 
be satisfactory in reinforced concrete calculations. 
He considered this much better in many respects 
than the over elaboration of formule thought neces- 
sary by some. Complicated formule were not alto- 
gether necessary, and in support of this view he 
cited the opinion of Professor P. Robinson, given 
in a letter to him. Although, Mr. Auden said, 
Professor Robinson had made most complete studies 
and calculations with reference to reinforced con- 
crete—as, for instance, those given in vol. clxxiii. of 
the Proceedings of the Institution of Civil Engineers 
—the letter tended to show that high refinement in 
formule was not altogether advisable. He had 
hoped to be able to give some information on the 
ee of the coefficient k, a subject to which he had 
been giving a lot of attention lately, and on which 
they were still working. He was, however, not 
able to give this value, and he thought, from the 
work done by other bodies on this question, that 
much more investigation would be needed before 
they could defitiitely fix*its value. 

After a vote of thanks, moved by the President, 
the discussion was opened~ by Professor H. 8. 
Hele-Shaw, who commenced with a tribute to the 
work of the late Dr. G. F. Deacon, who was for 
many years engineer to the city of Liverpool. Dr. 
Deacon, he said, was one of the first to demonstrate 
what could really be done with cement and con- 
crete in connection with work on the Vyrnwy 
Water Works scheme. He had found that the 
ordinary briquette test for cement gave, as a very 
good result, something like 450 lb., but insisted 
on a quality of cement giving a strength about 50 
per cent. above this, and obtaired it, with the 
result that when, later, a fear arose as to the safety 
of the dam, and it was su uently examined 
by boring, by two engineers called in to report, 
it was with great difficulty that the cement was 
bored into at all. He (Dr. Hele-Shaw) thought 
that the city of Liverpool had dealt with the 
question on scientific lines. He would like to 
hear the experience of Mr. J. A. Brodie, City 
Engineer, especially with regard to the use of 
destructor clinker as an aggregate. If he might be 
permitted to do so, he woul refer for a moment to 
one of his earliest experiences with reinforced 
concrete. Years ago, at the Walker Engineering 
Laboratories, the students started to make bri- 
quettes. It was a new departure, and little was 
known either by the staff or students about cement, 
so that they put no work into their briquettes, and 
consequently obtained poor tests. The result of 
this was that manufacturers immediately went to 
the City Engineer to have their cement tested, and 
obtained far better figures. It was then decided 
that the students should have a sort of competition, 
with a view to getting the best possible results and 
improve the work, More manual labour was spent 
on the briquettes, with good results ; but one day a 
student produced a briquette which proved to be 
unbreakable in their machine. When it was finally 
broken it was found to contain carefully-concealed 
reinforcing wires ! 

Mr, E. Spencer Bourne said he welcomed the 
paper as containing no complicated and elaborate 
formule, With regard to sulphur in the form of 
re which the author said should be avoided 
under all circumstances, he wished to ask whether 
the action of sulphides was as bad as was often 
supposed. The reinforcement was practically her- 
metically sealed within the concrete, and he thought 
probably the action of the sulphide was therefore 
not so deleterious as it was often thought to be. 
Mr. Auden, in his remarks on cement, said that any 
user was safe if he insisted on the cement passing 
the British Standard Specification, and purchased 
from a reliable manufacturer. He wished to add a 
further remark in that connection to the effect that 
it should be properly stored before use. This was 
most important in order to avoid initial hydration. 
He, however, had known instances of men purchas- 
ing expensive cements, and then paying less atton- 
tion to their proper storage than to the storage of 
ordinary timber. He asked for an explanation of 
the statement in the paper as to wire-meshing being 
cheaper in flats where the length is greater than 
the span than punched or slotted plates in stri 
or bars. With regard to temperature stresses, the 
coefficients of expansion of steel and cement were 
not absolutely the same, and it might occur that a 
steel having a high coetticient happened to be used 
in conjunction with a cement having an extra low 


the well-known formula bd? = 








coefficient. These differences might be compen- 
sated for by the use of additional reinforcement. 

Mr. Priest said that he considered the most 
interesting part of the paper was that relating to 
the quality of the et The author stated that 
the sand should be sharp. This was a_time- 
honoured expression, and he had used it himself 
for twenty-five years, but had finally discarded it 
as unsatisfactory. The word ‘‘sharp’’ conveyed 
the impression that under a powerful glass the sand 
should appear like broken macadam. As a matter 
of fact such a sand did not exist. It was all 
rounded, and this really seemed to be all that was 
necessary for the purpose. Angular forms pre- 
sented no advantage, for actually when cement was 
formed it was not a mixture, but a combination, 
and this combination was complete sv long as the 
surfaces of the grains were clean, and not protected 
by a slimy coating. Again, he considered it not 
necessary that the sand should be absolutely clean 
any more than it should be sharp. He had made 
innumerable experiments which proved that up 
to a certain point, at any rate, the strength of 
the mixture increased with the percentage of dirt. 
It was common practice in testing to use some 
standard sand, and while this at twenty-eight days 
gave a test higher than dirty sands, he found that 
at six months nearly every one of the latter with 
which he had experimented gave a better result, the 
standard sand specimens at that period showing 
up the poorest of the whole lot. He had, for 
instance, tried a 15 per cent. loamy pit sand, made 
up in a 3:1 mixture. This gave a result 20 per 
cent. better than the tests. with sand free from 
loam, and he thought that his experience showed 
that anything up to 22 per cent. loam in the sand 
the results Be be as good, and better, than clean 
sand. Beyond this percentage the strength began 
to fall off. The best sand he had tried was that 
produced from crushed red sandstone. This gave 
much better results than standard or pit sands, and 
in a 3:1 mixture the results had been so good 
as to lead him to think that at two or three 
years the results might be just as good as pure 
cement. 

In cement- making pure silica was not neces- 
sary. What was mM a was that the ‘‘sand”’ 
should be the complement of the cement. What 
the true complementary matter was was not 
yet known, and he thought that chemists might 
well turn their attention to this point. It was 
certain that cement was capable of producing 
results superior to those at present usually ob- 
tained, and these might be procured if the com- 
position was made up so as thoroughly to suit the 
cement employed. On the subject of general 
principles he thought there could be no objection 
now to reinforced concrete as a composite article. 
It was said that Sir J. Wolfe Barry, on being taxed 
with having produced in the Tower Bridge a struc- 
ture apparently of stone, &c., but actually of steel 
with an outside covering, responded to the effect 
that in this respect he was at least in good com- 

ny, for the Divine Architect in forming the human 

y had provided a skeleton inside, and a cover- 
ing for effect on the outside. The same, he thought, 
applied to reinforced concrete. In this there was 
one set of members for tension and another for 
compression. The metallic members, he considered, 
should be placed as near to the surface as possible 
to produce the best effect, but their actual relation 
to the surface must receive great attention. This 
was due to the fact that the absorption of moisture 
by the cement would affect metallic members if too 
close to the surface, resulting, of course, in de- 
terioration of the reinforcement. In the past they 
had, in many cases, been placed too near to the sur- 
face. The tendency now was to place them rather 
too far in. He thought that the limit as regards 
nearness to the surface should be about 2 in. 

The next contributor to the discussion was Mr. 
E. B. Ellington, who said his experience had 
extended to the use of: reinforced concrete for 
reservoirs, floors, roadways, &c. This experi- 
ence had impressed upon him the fact that, apart 
from the selection of material and method of work, 
&c., the most important matter on which the 
success of this class of work depended was that of 
supervision. With the calculations employed at 
the present time, he considered that there was con- 
siderable risk in the use of reinforced concrete 
unless a large margin was allowed for safety. A 
reinforced-concrete structure might be considered 
as a steel structure in which the attachment of the 
various pieces to each other was made by means of 


concrete instead of by rivets. He would like to 
ask Mr. Auden whether he had had any experience 
of deterioration of steel in concrete. e had 
once been informed by a responsible engineer 
that on examining an old structure the steel rein- 
forcement it was supposed to contain could not be 
found. Perhaps this was a case of corrosion, or, 
perhaps, the steel had even never been there at all, 
and if this was the case, it showed how important a 
matter was thorough and constant supervision. 
Professor W. C. Unwin next continued the 
discussion, remarking that up to that time the 
points raised had almost wholly been concerned 
with concrete, an old material which they all knew 
very well how to deal with. There were other 
points in the paper of more modern interest, how- 
ever. A reinforced-concrete beam might be con- 
sidered a braced girder of which the tension members 
were composed of the steel reinforcements and the 
compression members of the concrete. He thought 
great care should be used in this work. The author 
had shown arather sketchy arrangement of what he 
considered should be the disposition of the rein- 
forcement, and he would point out that the good 
results were wholly dependent upon the care and 
skill with which this work was done, and on the 
workmen carrying out the correct placing of the 
members. Without this care serious accidents must 
ensue, and every precaution should be taken to 
see that the intended arrangement was actually 
carried out. The system was dependent on the 
concrete satisfactorily taking the place of riveting 
in ordinary work. The whole subject was so im- 
portant that, as was now well known, the Insti- 
tution of Civil Engineers had appointed a strong 
Committee to collect evidence at home and abroad, 
and already a great amount had been collected. 
Mr. Auden suggested the use of very simple 
formule. He wished to draw the attention of 
members to the fact that it should be clearly under- 
stood what was being done with any formula used. 
The formula the author had given in his remarks 
at the commencement of the discussion was based 
on theoretical considerations not satistied in a con- 
crete beam. It was purely empirical. The use 
of such formule was general, and not ce yea 
if, in employing them, it was remembered that 
they could only be used within the range covered 
in the experimental work on which they were 
based, and from which the coefticient had 
been obtained. The Committee appointed by 
the Institution of Civil Engineers had already 
collected a great deal of information, and from 
this it would appear that reinforced - concrete 
work had been, on the whole, well done in 
the past. There had been, it was true, a few 
disasters here and there from bad design or work- 
manship. It must be admitted that up to the 
resent guess-work methods had prevailed more or 
ess. For instance, he would draw attention in the 
paper to the case mentioned in which girders sup- 
ported a floor, and the whole construction was made 
monolithic. The author said that, in calculations for 
compression, the breadth of floor, considered in con- 
nection with the beam, should not exceed from four 
to six times the width of the beam. These figures 
were themselves proof, he thought, of the employ- 
ment of a certain amount of guess-work, and there 
was thus an uncertainty as to the exact factor of 
safety that was being provided until fuller informa- 
tion was available. One thing he remarked about 
the paper, and that was that there was no reference 
in it to any of the multitude of patented designs 
and systems of which so much was commonly heard. 
Mr. W. H. Maw, whospoke next, said that he only 
wished to refer to one portion of Mr. Auden’s paper 
—namely, that in which the author dealt with con- 
tinuity in beams. In giving an abstract of his paper 
on the previous day, Mr. Auden had dwelt on the 
importance of providing for what he termed the 
‘* reverse flexure ” in such beams, the arrangement 
which he advised being illustrated diagrammati- 
cally by Figs. 6 and 7 of the paper. Mr. Maw 
considered that the difticulties attendant upon pro- 
viding for the end of a beam resting in an ordinary 
wall an anchorage such as would entitle that beam 
|to be r ed as a continuous girder, were very 
|frequently under-estimated. When a girder was 
| carried over a line of columns, it was quite easy to 
‘adopt such a design as to secure the advantages 
|of continuity, although in practice it would gene- 
rally be found that, from an economic point of 
view, such advantages were much less than theory 
might lead one to expect. In the case of a 
girder resting at one end on a column and at the 
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other end in a wall, however, the circumstances 
were different, and it would usually be found that 
in the case of ordinary warehouse walls the cost of 
securing # proper anchorage will outweigh any 
saving due to continuity of the girder. It is con- 
venient to remember that in order to entitle a girder 
to be regarded as ‘‘continuous” the anchorage in 
the wall must be such that if applied to a canti- 
lever one-fourth the length of the girder, it would 
permit that cantilever to carry at its end a load 
equal to three-eighths of the distributed load on 
the girder. Thus in the case of a girder 20-ft. span 
carrying a load of 2 tons per foot run, the anchorage 
required at the wall end must be such as would 
suttice for a cantilever 5 ft. long, of the same 
depth as the girder, and carrying at the outer end 
aload of 15 tons. Such an anchorage was, as he 
had said, very difficult to secure in an ordinary 
warehouse wall; and if the wall were pierced by 
window openings, it became practically impossible, 
except at a very high cost. Altogether he con- 
sidered it undesirable that in lines of girders the 
spans extending from columns to the walls should 
be regarded as continuous. 

The following speaker was Mr. Graham Harris, 
who stated that after considerable experience with 
reinforced concrete he felt that he could — Mr. 
Ellington in his remarks on supervision, with regard 
to which he agreed that extreme care was neces- 
sary. It should be remembered that concrete was 
handled by the roughest class of labour, and the 
refinement necessary was rather more than the men 
could appreciate. Mr. Graham Harris’s idea with 
regard to standard sand, which had been rather 
complained of by a former speaker, was not that it 
gave necessarily the best results, but that it acted 
as a basis for purposes of comparison. Cement 
briquettes made with such sand could be compared 
in a way that would be impossible by other means. 
He thought one of the most interesting and 
peculiar uses of reinforced concrete was its em- 
ployment for pile work. He had used 60-ft. piles 
of reinforced concrete to get through wet soil to 
gravel below in places where the piles at the first 
drop went into the ground to a depth of 14 ft. 
They had used the ordinary point, and the piles 
were made on end in vertical three-sided troughs. 
The vertical rods were { in., and slip-rings and wire 
loops held them in position at regular intervals. 
In the making, these were strung up overhead out 
of the way until needed. The front of the case was 
gradually carried up as the work proceeded in 
stages the width of a 12-in. board. In this way the 
casing was gradually filled and every bit of concrete 
was punned down. Something like 2000 piles had 
been so constructed on work with which he was con- 
nected, and they had been driven easily and satis- 
factorily. At first they had attempted to drive 
with an ordinary 2-ton monkey, but this they soon 
found shattered the tops badly. A wooden dolly 
was then tried on the top of the pile, but without 
satisfactory results. They finally used a cast-iron 
arrangement, which resembled two cups placed base 
to base. The inverted cup was placed over the pile- 
head with, inside it, a cushion made of sacks of 
sawdust. Sacks of sawdust were also placed in the 
upper cup, and on these a block of wood, and this 
cushioning protected the pile very effectively. 

Mr. F, G. Badger followed, and stated that the 
Liverpool Corporation had dealt with reinforced 
concrete in a very satisfactory manner. They had 
felt that frame building had a great future before 
it, and that regulations needed adjustment to suit 
the new conditions. In taking this step he thought 
Liverpool might be said to have shown the way to 
the other —— bodies in the country. With 
regard to the author’s statement that sagging was 
known to have occurred in cases until compression 
members were below the neutral axis, he, Mr. 
Badger, had certainly never known cases so bad as 
that. He had, however, found instances of sagging 
of 2 in, and more in the compression bars, and this 
was quite bad enough, he thought. He considered 
efficient supervision of prime importance. Later on 
it might be that workmen would come to under- 
stand sufficient of the underlying principles to 
take greater care in the work of their own 
initiative. He noticed that for joints in vertical 
rods sleeves were advised. In Liverpool, sleeves 
were, as a matter of fact, insisted on, and he 
agreed that they were good, and would probably 
stand in the regulations until the Committee was 
convinced of something better. On‘ the matter of 
homogeneity of floors it should be remembered that 
reinforced-concrete floors were continuous girders. 








It often occurred that cracks developed in these 
floors immediately over the girders, and this had 
suggested to him the use of meshwork near the 
upper surface, when he thought these cracks would 
not develop at that surface. 

He noted that one of the uses for reinforced 
concrete, mentioned in the paper, was its employ- 
ment for railway sleepers. He felt he must say 
that he would infinitely prefer the creosoted 
sleeper. Under a sleeper after some time the bed 
became packed so hard as to be almost like rock, 
and he thought that with concrete sleepers on the 
top of this the track would be ever so much too 
rigid both from the train and also from the rail 
point of view. There were, moreover, practical 
difficulties in their use, such as the rough lapiiies 
sleepers received in relaying, when they were tippled 
off trucks on to the ground without any precau- 
tions being taken in the hurry to get the train 
out of the way for regular traftic. The ques- 
tion of cost of painting had been mentioned 
in the paper. The economy in this respect brought 
about by the employment of reinforced concrete 
was most important when the total cost on this 
account during the life of a girder was considered. 
He had often thought that ultimately it might 
be possible to introduce in reinforced-concrete 
work some system approaching that employed in 
the renewal of girder bridges on railways. The 
practice in this respect was to get everything ready 
and renew one portion of a bridge one Sunday and 
another part the next. He saw no reason why the 
main girders, the cross-bearers, &c., of a reinforced- 
concrete bridge should not be made in the builders’ 
yards, and handled, ‘when finished, in much the 
same way as plate-girders and the component 
parts of bridges are constructed in the builders’ 
yards to-day, and removed and re-erected on the 
spot. He was looking forward to the ultimate re- 

ement of all plate and girder railway bridges by 
ioilene of reinforced concrete in some such manner 
as this, and the consequent material reduction in 
the heavy cost of upkeep. There were many uses 
on railways to which concrete might be put with 
advantage. A minor instance was its use for plat- 
form copings, for instance. These were specially 
whitewashed at the present time at frequent inter- 
vals, but they could well be made of a white 
cement, when the cost of whitening would be 
avoided. i 

The concluding speaker in this discussion was 
Mr. H. A. Lewis Dale, who stated that where 
reinforced concrete was subjected at once to pres- 
sure and to the action of sea-water, the probability 
was that it would be attacked with bad results. 
The reinforement to give the best effect had to be 
—— near the surface, and percolation had been 

nown to occur through concrete several feet in 
thickness, so that it was uncertain to what extent 
the reinforcement would deteriorate. He thought 
also that under certain circumstances rather too 
much stress was sometimes laid on the possibilities 
in the way of lightness of construction possible with 
reinforced concrete. For instance, in dock-work 
in water-logged ground this very feature would 
introduce the very grave danger of flotation, the 
possibility of which should be carefully taken into 
account. 

The time over which this discussion could be 
allowed to extend having now elapsed, the Presi- 
dent said he felt compelled to ask Mr. Dale to 
submit any further remarks in writing, and he then 
called upon the author of the paper to reply. Mr. 
Auden dealt with only some of the many points raised 
in the discussion, reserving for a contribution by 
correspondence to the Proceedings a more detailed 
reply to others he then had no time to treat in an 
adequate manner. He agreed with Professor Hele- 
Shaw in his tribute to the admirable work of the 
late Dr. G. F. Deacon, and acknowledged the in- 
debtedness of engineers of the present day to him 
with regard to raising the standard of cement. 
With regard to Mr. Bourne’s remark on sulphur, 
he thought that sulphides were only deleterious if 
oxygen could get at the reinforcement. If it was 
actually sealed, there would be no fear of corrosion, 
but it was uncertain how complete the sealing was. 
Sulphur might therefore be present in very small 
quantities, especially in large structures. He 
agreed that cement, an expensive material, was 
often stored carelessly, in a manner, in fact, quite 
out of keeping with its cost. He would point out 
that many advantages accrued from the use of con- 
crete. In building, for instance, it was much easier 
to haul up to a given height a small! bag of cement or 





buckets of concrete than it was to handle large steel 
work and other constructions needing heavy cranes 
and other 5 gag His remark about meshing, 
mentioned by Mr. Bourne, referred to instances 
of long, narrow spans, as, for instance, 100 ft. long 
by 6 ft. wide. In such work punched plates or rein- 


| forcement of that nature was not the best, as the 


cross-wires were only needed to keep the main 
reinforcement in place. Such reinforcement as 
punched plates was good if there were stresses in 
all directions, but for long and narrow spans, bars 
and tiers were best.- In dealing with the question 
of unequal coefficients of expansion under tempera- 
ture changes, he felt that at present the only way 
of making allowance for these was by extra rein- 
forcement. This method was, of course, theoreti- 
cally incorrect, and did not reduce or in any way tend 
to abolish the difficulty. It was an unscientitic way 
of overcoming it, but was the only makeshift at 
present known. 

In view of Mr. Priest’s remarks on dirty sand, the 
author felt that he might have safely said more with 
regard to his own experience than he had done in 
the. paper. His experience was confirmed in this 
respect by Mr. Priest, and he had only put 
his case in a very mild form because he had 
found that he had before now horrified people when 
he had spoken of their being no harm in permitting 
2 per cent. of dirt. As a matter of fact, with 10 
per cent. he had had very good results at three 
months ; but he kad never tried as high as the 
22 per cent. mentioned by Mr. Priest. Red sand- 
stone sand, as far as his experience went, gave fair 
average results, and nothing exce tionally good. 
After Mr. Priest’s remarks, he motes however, be 
inclined to test this sand more thoroughly than he 
had done hitherto. He quite agreed that the sand 
component should be in all senses the complement 
of the cement, and that the future would probably 
reveal economies possible in this as in other direc- 
tions. Reinforcement could not be close to the 
surface ; this was not their choice, but the position 
they were compelled to give it. Insurance and other 
companies had in many instances laid down limits 
within which the bars should not approach to the 
surface. In some cases the limiting distance was 

laced at twice to 2} times the thickness of the 
rs, and this was compulsory, of course. 

Supervision was a most important matter, and 
should be given quite as serious attention as the 
design itself. He submitted that if reinforced 
concrete work was to be considered as steel- 
work, in which the concrete replaced riveting, 
there would be in resulting designs a very great 
excess of steel, because in carrying through this 
idea allowance would have to be made for the lower 
efticiency of concrete than actual riveting. Mr. 
re had spoken of steel reinforcement being 
found to be missing in concrete work. The fact 
was probably not that it had corroded away, but 
that it had never been placed there in the first 
instance. He had known cases of this kind him- 
self. But with regard to deterioration he would recall 
he fact that when some years ago the old Brighton 
pier was blown down, chains had been found in the 
work which must have been placed there about 
115 years before, and they were about as clean as 
when they left the forge. Similarly, in the Spanish 
ore-mines worked 2000 years ago by the Romans, 
there had been found embedded in lime lias cement, 
old pick-heads and other implements bright and 
clean. If kept away from water, the reinforcing 
material would keep perfectly well. 

He adnitted that the formula actually given by 
him was empirical. It was not necessarily final: The 
engineer need not be tied down to these formule. 
For big work extreme care in calculation was 
advisable, but small work could be very safely 
and satisfactorily designed with their aid. In reply 
to Professor Unwin, he would say that the actual 
case cited as an example of guess-work was not 
altogether @ propos. The range of four to six times 
the width of the beam, as mentioned by him, was 
not a proof of uncertainty, but rather a proof that 
certain contingencies had been taken into account. 
The fact was that this range was rendered neces- 
sary on account, as he had mentioned, of the differ- 
ences in aggregates. Standard sand he thought 
necessary as giving a datum-line for tests and com- 
parisons. He likewise employed an arrange- 
ment something like that described by Mr. Graham 
Harris for driving piles, but had not used the saw- 
dust cushion. He had no bad spalling of the 
pile-heads if the cap was a good fit. Sleepers of 
reinforced concrete might produce a harder bed 
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than the ideal, but they were now being used and 
ordered by thousands, and he thought the relaying 
difficulties would be in part. compensated for by the 
much less frequent need for renewal. Reinforced- 
concrete parts, as suggested by Mr. Badger, were 
already being made on a small scale and carted to 
the ~ of erection. This method of construction 
would gradually be improved until large work of 
comparatively complicated form could be thus dealt 
with. 


THe ApvANCE OF Marine ENGINEERING IN THE 
EaRLy TWENTIETH CENTURY. 

Following the close of Mr. Auden’s reply, Mr. 
A. J. Maginnis was called upon to read his paper 
on ‘*The Advance of Marine Engineering in the 
Early Twentieth Century.” his paper, which we 
shall publish in full in an early ‘ssue, was somewhat 
curtailed in the reading by the author in order to 
allow more time for the discussion and for subse- 
quent papers. Just. as it was ended, the President, 
had to leave the meeting in order to keep an 
important engagement elsewhere. Mr. Aspinall 
relinquished the chair to Mr. E. B. Ellington ( Vice- 
President), who called upon Mr. A. K. Bruce to 
open the discussion. Mr. Bruce stated that the 


t papers of this series had dealt with history, 
mut this, unlike them, indulged in prophesy. 
He wished to suggest an addition to the list of 


¢ 
S'S ZA aiMran! 





papers, &c., given in the Bibliography at the end 
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of the paper. He thought the paper by Joule sub- 
mitted at the Glasgow meeting in 1856 should be 
included in this list. It was interesting of itself and 
important, because on that occasion Lord Kelvin 
had made a reference to the surface condenser 
which had subsequently a most important bearing 
on marine work. Mr. Maginnis’s paper stated that 
with the use of turbines lower boiler pressures had 
allowed of a great reduction in weight. A recent 
examination of one of the latest mail steamers and 
also of the latest warships did not convince him 
(Mr. Bruce) that this was a fact. On the mail 
steamer, with quadruple-expansion engines, the 
boiler pressure was 215 lb. per square inch, and 
the pressure in the high-pressure cylinder steam- 
chest was 204 lb. per square inch, a relatively small 
drop. In the turbine-engined war vessel, however, 
the boiler pressure was 225 lb. per square inch, and 
at the turbine stop-valve only 140 lb. In other 
words, the boilers did not get the benefit, and 
weight was not cut down owing to lowering of pres- 
sures. Wire-drawing in the case of the turbines 
was doubtless adopted for increasing the dryness of 
steam. The steam space of boilers should receive 
more attention, in his opinion, and should be made 
ample, especially in the case of turbine installations. 
He advised keeping the water level low in boilers 
so as to keep a good large steam space. 

Mr. W. Sisson next continued the discus- 
sion, and said that he was not particularly partial 








to turbines, but he thought in fairness to that 
system the subject of superheating should be men- 
tioned in connection with their use, as it was espe- 
cially adaptable to them. There were, for instance, 
no difficulties with rubbing parts ; no oil was carried 
over to spoil boiler performance, and there were 
other advantages not obtainable with reciprocating 
engines, and for these reasons rendering the use of 
high superheat with such engines a matter of diffi- 
culty. The high speed of turbines was a handicap, but 
the. regularity of turning effort.was a great set-off to 
this. In marine work the more uniform the turning 
effort the less the cyclic loss due to momentary 
acceleration and consequent slip. With regard to 
water-tube boilers, the express type of boiler was 
ruled out for ordinary marine work, but he thought 
the type of water-tube boiler having large drums 
and short, straight tubes, ample steam and water- 
spaces, &c., was good, and might well come into 
more general use. Qn the Congo this type was in 
use on two steamers. They were A type boilers 
with large drums and short tubes, and were worked 
successfully by natives. This type of boiler lent 
itself well to examination and easy repairs. He 
was strongly of the opinion that the water-gauges 
should be attached direct to the hoiler-plate, and 
not connected thereto by piping. He thought that 
| the success of the internal-combustion engine was 
| more or less bound up with that of a gas-producer 
that could use any kind of coal. There were, how- 
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ever, other drawbacks to its use. At present 
reversing-gear and feathering-blade propellers were 
used with it, and they were both such abomina- 
tions to marine men that he felt inclined to say that 
they were both worst. Of electric drives he thought 
that proposed by Mr. Durtnall was about the most 
promising. 

Mr. J. F. L. Crosland asked why mechanical 
firing had not become more general on board ships. 
The use of liquid fuel reduced the staff of fire- 
men very considerably, and so would mechanical 
firing, he thought. Anything that would reduce 
the number of these men employed on board would 
be of immense benefit to mankind, owing to the 
very trying conditions under which stokers on 
shipboard were compelled to work. 

Mr. David Gibson said the greatest problem 
of the near future was the adaptation of turbines 
to tramp steamers, which did by far the greatest 
part of the carrying trade of the world. The diffi- 
culties were enormous, as the speed of the turbine 
was five or six times too great. It had been amply 
proved that for such ships the slow-revolution pro- 
peller was the best. These vessels took seldom 
more than 3000 horse-power, and 2000 horse-power 
would be more usual. He thought that with powers 





of this class a suitable arrangement might be found | 


in having two turbines in the engine-room of 1000 | 


horse-power each, gearing with one large wheel on 
the propeller shaft. In this way each set of teeth 
would only have to transmit about 1000 horse-power, 
while already powers of 800 to 900 horse-power were 


transmitted by cast-iron gears. He thought that 
with cut gears, small teeth, and all the modern 
refinements of this kind of transmission, this would 
not be an impossible arrangement. 

Mr. W. H. Mawsaid that, as bearing on the remarks 
of the last speaker, the members might be interested 
in knowing thedivarummenanie had recently been 
made for testing jon a large scale the possibility of 
employing gear tojdrive a screw-shaft at a moderate 
speed by a high-speed turbine. Aset of gear capable 
of transmitting 6000 horse-power had been actually 
constructed in the United States, and it was, he 
believed, now under test. It was intended that 
after the gear had been run continuously day and 
night for a considerable period on land, it should be 
transferred to a suitable steamer for further testing 
at sea. The arrangement had some very special 
features, including devices for avoiding trouble 
which might otherwise arise from the shafts getting 
out of line in consequence of the springing of the 
vessel, 

Mr. J. G. Kinghorn said that, as a passenger, 
he thought the turbine-propelled steamer was by 
far the best to travel in. Men who had had ex- 
perience with geared marine engines in the old days 
would not be likely to take kindly to any scheme 
in which gearing was included. 

The concluding speaker was Mr. H. H. Wilson, 
who thought the electric drive brought out by the 
Siemens - Schuckert Company very promising for 





‘marine work. This was, as yet, experimental, but 


combined the high speed of the turbine with a low- | 


revolution propeller. The arrangement was satis- 
factory as regards reversibility and speed variation. 
Gearing was unsatisfactory, though with modern 
methods of cutting, &c., it gave good results at 
first. He knew that gear drives gave efficiencies 
of about 97 per cent. to start with, but this often 
fell quickly, and he knew of cases below 80 per cent. 
Mr. Wilson was forced to curtail his remarks, in 
order to allow of a brief reply to the discussion by 
Mr. Maginnis before the meeting proceeded to the 
consideration of the next paper. 


ERECTRICAL OPERATION OF TEXTILE FACTORIES. 


The next and concluding paper was one on the 
‘* Electrical Operation of Textile Factories,” by 
Mr. H. W. Wilson, who summarised it in order 
that the discussion might be proceeded with without 
delay. This paper we reprint in extenso in this 
week’s issue.* The discussion was opened by Mr. 
M. Sutton, who stated that he had recently been 
connected with installing electrical driving in two 
mills. He had considered individual driving for 
machines requiring less than 5 horse-power, but the 
difficulty they found had been in getting 5-horse- 
power motors to drive machines actually needing 
5 horse-power. Makers had suggested the use of 
8-horse-power motors in these, circumstances, but 
these, if used, would naturally not have been used 
under their most economical conditions. They finally 
came to use group driving on the principle shown by 
him in a small diagram, which we hope to reproduce 
at a later date. This had been in use now for seven 
months, and there had been no trouble up to the 
present. The-motors were started up in the morn- 
ing, kept running, and the machines were started 
up by shifting belts. These had only 6-ft. centres, 
and he was afraid at first that there would be a 
considerable amount of slipping, but he had found 
that actually there was none, and the whole arrange- 
ment was as good as he could wish for. 

Mr. A. Saxon opened his remarks by making a 
correction in the price of cotton, which Mr. Wilson 
put at 4d. per pound ; 64d. would have been a better 
figure, he thought, to use as a basis for compari- 
sons. Electric driving was good in its own way, 
but not to be. used indiscriminately. Two mills 
Mr. Wilson had compared in his paper had been 
equipped, the one in 1855 and the other in 1905, 
and such comparisons as these were altogether 
misleading. The most up-to-date steam and 
electrical mills should be taken for such pur- 
poses. The mills mentioned were actually, he 
thought, the Bannerman. Mills, of Manchester. 
He had himself had to do with the steam equip- 
ment in these mills for the past twenty years, and 
his firm, before his time, for about forty years, and 
had the company taken new steam-engines .as their 
basis for comparison instead of old equipment, 
there would have been shown a very different 
result. He had recently visited the Stewart-street 
Station in Manchester, which supplied the Banner- 
man Mills, and had seen there a speed-recorder 
specially installed because of complaints received 
from these very mills, which proved that they had, 
to say the least of it, had difficulties. He thought 
the use of exhaust-steain turbines advantageous 
and promising, and knew of firms uow offering 
guarantees in connection with such installations. 

Mr. Saxon was followed by Mr. F. A. Cortez- 
Leigh, who happened to be adviser to Mr. .Macara, 
of the Bannerman Mills. This gentleman stated 
that he had satisfied himself that a true comparison 
was made between electric driving and driving with 
an up-to-date steam-engine, and that the decision to 
adopt electric driving had been come to only after 
a thorough investigation of the possibilities in each 
direction. 

Time required that the meeting should now be 
brought to a close, so Mr. Wilson replied as briefly 
as possible. He only spoke on one or two points, 
one being that of the horse-power required. It 
was customary to say, he stated, that machines 
required so many horse-power, but this was only 
an average figure, and not correct for individual 
machines. In group driving, of course, a per- 
centage of the frames were always stopped. As a 
matter of fact, he said, one of the mills mentioned 
in the paper was re-equipped with modern driving 
plant lately—he would say twelve or thirteen years 
ago or so. The price of cotton varied constantly, 
and, as a matter of fact, he claimed that using 6}d. 
instead of 4d. per pound the advantage of electrical 


* See page 201, 
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driving would appear still greater than he had 
shown it in his paper. 


InpicaTiInc Gas-ENGINES. 


The paper by Professor F. W. Burstall (Mem- 
ber), entitled the ‘‘ Indicating of Gas-Engines,” 
had to be taken as read owing to the lateness of 
the hour and the impossibility of continuing the 
meeting longer for fear of interfering with the 
arrangements made for the afternoon. Members 
were asked to contribute their comments on the 
paper in writing. We publish the paper on page 193. 


Votes or THANKS. 


During the morning a list of votes of thanks 
was passed by the meeting in an enthusiastic 
manner, a clear proof of the appreciative spirit in 
which all the arrangements made for the members’ 
entertainment had been received. It is unneces- 
sary, of course, to reproduce this list, which was a 
very lengthy one, but it may be mentioned that it 
included the names of the Lord Mayor, the Corpo- 
ration, and Committees of the City of Liverpool, of 
numerous firms, officials, and others whose kind- 
ness in throwing open works for inspection, or 
attention of one kind or another, had so greatly 
contributed to the members’ pleasure during the 
visit. F 

Visits, Excursions, &c. 

We briefly referred last week to the visits and 
functions which so. pleasantly occupied the visitors’ 
time on Wednesday, the 28th ult. e arrangements 
made for Thursday were no less successful, being 
marred, however, at intervals by the inclemency 
of the weather. Visits in considerable variety 
had been arranged for this day. These included, 
for instance, a visit to the Walker Engineering 
and other Laboratories at the University, the 
members being received and escorted over the 
buildings by Professor W. H. Watkinson. Faci- 
lities provided at other northern and midland 
centres for instruction in engineering education 
have lately attracted a great deal of notice, and it 
is, perhaps, only just to state here that Liverpool 
University seems to be excellently adapted to a 
course of practical instruction in these subjects. 
The existing Walker Laboratories were erected 
some time ago now, but are well equipped, and new 
laboratories are about to be erected. The George 
Holt Physics Laboratory was opened as recently as 
1904, and the laboratories for applied electricity in 
1905. The equipment is ssh and complete, and 
in some cases, we might add, almost unique, for it 
is not usual to find in teaching centres some of the 
apparatus installed here, such as, for instance, 
liquid-air plant, dynamometer for tramcar work, 
independently-tired two-stage superheaters, &c. 
Another visit for Thursday morning included an 
inspection of the suction dredger Coronation, at 
work in the river, while an alternative tour to the 
North Docks included visits to the Brocklebank 
Graving-Dock and Pumping-Station, the coal-hoists 
at No. 3 Canada Branch Dock, the Canada Graving- 
Dock and Pumping-Station, the Huskisson Pump- 
ing-Station, and the Sandon Dock entrances. 

e most enjoyable and instructive of the Thurs- 
day morning visits, however, was that under the 
auspices of the Lancashire and Yorkshire Railway 
Company over the electrified line to Southport and 
Formby. Members had, of course, been fully pre- 
= for this visit by the admirable address of the 

resident, Mr. J. A. F. Aspinall, delivered before 
the Institution in April last, and reprinted at the 
time in Enarnerrtne.* They were thus ready to 
appreciate all they saw in a most thorough manner. 
Owing to the minuteness with which the subject 
has been dealt with in Mr. Aspinall’s address above 
referred to, it will be unnecessary to enter now into 
any detailed description of the line, power-stations, 
stock, &c. We may state, however, that the train 
conveying the party over the line consisted of new 
first-class stock, with the excep‘ion of the two end- 
coaches, which were third-class coaches, having 
motor compartments at one end. The stock was of 
the modern standard pattern of 19 ft. over-all width. 

The party proceeded direct to Southport, where a 
visit was paid to the repair-shop. Here there had 
been set out for inspection by the visitors a number 
of the running and other parts of the electric stock. 
The running parts were arranged to show the 
amount of wear that took place in them in service, 
and side by side with them were placed other similar 
parts, either new, or else repaired, and ready for 


* See ENGINEERING, vol. lxxxvii., pages 603, 609, 646. 








the road again. The parts thus exhibited included 
a 125-horse-power motor off a single-motor bogie, 
opened out after 143 days in service, in which it had 
accomplished 17,569 miles. Two other 150-horse- 
— motors, off a double-motor truck, opened out 
or inspection, had been in service 147 days, during 
which time the coach had done 30,967 miles. 
Pinions from motor-trucks were shown, some of 
which, showing a considerable amount of wear, had 

n in service 893 days, representing a mileage of 
194,632. The loss in weight of the collector-shoes 
was shown by an example which had lost 14 lb. 
after 6230 > & on the road, while a pair of brake- 
blocks were shown that had lost 22 lb. in weight in 
nine days. Complete bogies were shown as they 
came into the shops for repairs, and also in the 
condition in which, after doing up, they were sent 
on to the road again. Other exhibits included new 
electrical apparatus, among which was shown the 
type of controller in which, by means of a fork- 
shaped ratchet, the driver is prevented from notch- 
ing up too quickly, having after each notch to make 
a slight backward movement before he can work 
the handle round to the position corresponding to 
the next contact. 

On the return journey a stop was made at Formby 
Power-Station. The plant at this station includes 
a battery of 16 Lancashire boilers, each 32 ft. 6 in. 
long and 8 ft. 6 in. in diameter. In the engine- 
room, which is 280 ft. long and 70 ft. wide, there 
are four 1500-kilowatt, three-phase, 7500-volt, 
25-cycle generators, driven by horizontal compound 
engines, one 750-kilowatt generator, driven by a 
vertical compound, and a 4000-kilowatt turbo-alter- 
nator set. ere are also three 100-kilowatt 125-volt 
direct-current generators, driven by Willans engines, 
for exciting the main generators, and for light and 
power in the station. 

At the conclusion of this inspection the members 
returned to Liverpool, where they were enter- 
tained to lunch at the Exchange Station Hotel 
by the chairman and directors of the Lancashire 
and Yorkshire Railway Company, the chair being 
taken by Sir George Armytage, chairman of the 
company, who was supported by Mr. J. A. F. 
Aspinall in the dual capacity of general manager 
of the railway company and president of the Insti- 
tution. The function cael to be one of the most 
enjoyable of the week, owing undoubtedly to the 
great esteem in which the Institution’s present 
President is justly held among the members. Signs 
of Mr. Aspinall’s popularity were plentiful through- 
out the function, while towards its close the occa- 
sion resolved itself into little short of an ovation. 

Towards the end the Chairman, Sir George Army- 
tage, ina 5 gees frequently gee oy by applause, 
said how he was one of those who held that the 
general managers of railways should be engineers, 
as men of this class could take a wider view of 
operating matters than could a purely commercial 
man. In speaking of their own experience they 
had felt fully satisfied with the result of their 
choice. In regard to electrification, he said that 
Mr. Aspinall had put his case so clearly before the 
Board that they could not help being convinced of 
the advisability of converting the section since dealt 
with. In this connection, he thought Mr. Aspinall’s 
address before the Institution would remain the 
standard on the subject for many years. They found 
that an electrified line had an extraordinary attrac- 
tion for the public, and this had enabled them to 
develop their traftic and the districts served in a 
manner hitherto impossible. Electrification had, 
moreover, in their case, meant the postponement 
of heavy capital expenditure, which appeared to be 
imperative had steam traffic been continued. With 
reference to the prospective visit to Horwich, Sir 
George Armytage said that their fine works there 
were primarily due to acting on the advice of Mr. 
Ramsbottom and purchasing a site of some 800 
acres. Shortly after the purchase Mr. Aspinall took 
up the reins, and the conception, planning, and con- 
struction of the works were all due to him. He 
— draw attention to the fact that the men were 
well looked after at Horwich. They had an institute 
doing very good work, and proving by examinations 
and other tests that this work was of a thorough 
character. 

Mr. Aspinall, on rising to address Sir George 
Armytage and the members present, was received 
with such a demonstration as to be unable to make 
himself heard for some moments. In a charac- 


teristically modest and pleasant speech he briefly 
thanked the directors of the company for the 
hospitality they had extended to the Institution. 





Members in the afternoon proceeded by train to 
Horwich. The nine-coach train consisted mostly of 
first-class saloon stock, newly out of the shops, 
drawn by one of the four-cylinder de-cmples 
engines described in Mr. Hughes’ paper reprinted 
in ENGINEERING last week.* On arrival at the 
works the visitors were divided into parties, and 
taken round the shops. We do not propose to go 
into details with regard to all that there was to be 
seen at these works, which are well known as being 
among the best arranged and equipped railway 
works in the country. There were many portable 
pneumatic and electric appliances shown at work 
in the various shops, as well as heavier machines 
for doing special work. At various places in 
the round the visitors came across collections 
illustrative of the work done in some -special 
department or with some particular machine. For 
instance, a collection of pressed-steel boiler-plates, 
splashers, tool-boxes, &c., was shown in one part 
of the works, the boiler-throat and back plates 
having marked on them the number of engines on 
which each type of plate had been adopted. In 
the forge and smithy collections of parts made 
with Bradley hammers and drop-stamps were 
shown, while in another part the various com- 
ponents of the standard built-up cranks were shown 
assembled. In the boiler-shop plates taken from 
boilers just passed into the x a were shown in 
various stages of deterioration, with the periods 
of service marked upon them. Such exhibits 
rendered the visit most instructive, and also lent 
additional interest to Mr. George Hughes’ paper 
read atthe previous Tuesday meeting. 

The time here proved all too short, but as members 
were assisted ‘in every possible way in seeing any- 
thing in which they took especial interest, none had 
reason to be at all disappointed with the arrange- 
ments. Tea was served in the Mechanics’ Institute, 
and subsequently members returned to Liverpool in 
the special train, making, by the way, very good 
time both on the out and home runs. For those 
who spent it in charge, so to speak, of the officials 
of the Lancashire and Yorkshire Railway, this day 
will be one to be long remembered, for everything 

ible was done to make the visit enjoyable and 
instructive. We cannot refrain from making men- 
tion of the two pamphlets, of which copies were 
distributed during the day, one relating to the 
Southport line and one to the Horwich Works. 
Both were excellently printed, and.contained inte- 
resting information. The former in particular was 
especially interesting, and contained, in addition to 
particulars of working, &c., diagrams of electrical 
connections for the line, plans of power-houses, sub- 
stations, track, train diagrams, Xc. 

Other members and ladies of the party on Thurs- 
day made a whole-day excursion to Northwich and 
up the River Weaver, &c. This tour included a 
visit to salt works and vacuum plant, a rock-salt 
mine, and the Anderton boat-lift on the Trent and 
Mersey Canal. Steamers, &c., for this trip were 
kindly provided by the directors of the Salt Union, 
who also entertained the visitors to tea. 

The concluding day of the meeting—-Friday— 
was, as usual, devoted to excursions of a character 
rather more social than technical. The choice lay 
between a day visit to Chester, including a river 
trip up the Dee to visit Eaton Hall, the seat of the 
Duke of Westminster, or a trip to Southport and a 
visit to the Royal Lancashire Agricultural Society's 
Show. The visit to Chester proved a very popular 
one, the morning being spent in rambling about the 
old city and walle and visiting the Cathedral or 
the works of the Hydraulic Engineering Company, 
where much interesting work was to be seen in 
progress. As the day, after an early shower or 
two, turned out to be one of the brightest of the 
whole week, the afternoon trip on the river and 
visit to Eaton Hall was an unqualified success. 
Tea was served at Iron Bridge, in the grounds of 
Eaton Hall. The return to Liverpool in the even- 
ing concluded a summer meeting which, in . of 
certain climatic defects, all acknowledged to be one 
of the most successful in the history of the Institu- 
tion, the attendance being the largest recorded at 
any summer gathering. The thanks of the visitors 
are deservedly due to the local Reception Committee 
—and especially to the honorary local secretary, Mr. 
Thomas L. Miller—all the details of the arrange- 
ments having been so thoroughly thought out that 
it was practically impossible for things to go amiss. 


* See page 163 ante and Plate X VIL. with last week’s 
issue. 
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TRAVELLING JIB-CRANE FOR SAO PAULO 
(BRAZILIAN) RAILWAY COMPANY. 


Tue illustration on page 176 shows a permanent-way 
travelling-crane constructed by Messrs. John H. Wilson 
and Co., Limited, of Birkenhead, for the Sao Paulo 
(Brazilian) Railway Company, Limited, under the super- 
vision of the consulting engineers, Messrs. D. M. 
Fox and Son. The crane is specially designed for 
use on the Sao Paulo Railway incline, and is arranged 
for coupling up to the ordinary rolling-stock, and 
travelling with fast trains, being fitted with vacuum 
as well as hand brakes. The jib is arranged to raise 
and lower, so that it may be secured to a guard truck 
when coupled up in the train. The travelling wheels, 
buffers, axle-boxes, springs, and draw-gear are 
made to the Sido Paulo Railway Company’s standard 

tterns. An arrangement is provided for relievin 
the springs of the load when the crane is at work, an 
also for the purpose of locking the crane superstruc- 
ture in position when travelling with the train. The 
carriage, side frames of the superstructure and jib are 
all made of steel plates and angles. The gearing and 
roller-path are of cast steel. The following particulars 
will be of interest :—The crane will lift 12 tons at 20 ft. 
radius, the height from rail to centre of jib-head 
pulley being 263 ft. The following motions are fitted 
(all worked by steam) :—(1) Lifting andlowering. (2) 
Revolving. (3) Jib-adjusting. (4) Travelling. The 
gauge of the rails is 5 ft. 3in., and the wheel-base 
10 ft. 2 in. 

The boiler is 4 ft. 3 in. in diameter by 8 ft. high, 
and is fitted with cross-tubes. The working pres- 
sure is 100 lb. per square inch. The engines (inside 


type) have two cylinders, 9 in. in diameter by 10 in. 
stroke. The length of the jib is 26 ft. The total 
weight in working order is 42 tons (load per axle 


16 tons), while the speeds are :—(1) Lifting full load 
of 12 tons at 40 ft. per minute. (2) Lifting light loads 
at 120 ft. per minute. (3) Revolving, two complete 
revolutions per minute. (4) Travelling, 450 ft. per 
minute, 








THE STERN-FRAME OF THE ‘ OLYMPIC.” 


Tue largest ship’s stern-frame yet manufactured was 
despatched on Sunday, the Ist inst., from the works of 
the Darlington Forge Company to West Hartlepool 
for shipment. It is for the great White Star liner 
Olympic, which Messrs. Harland and Wolff are build- 
ing at Belfast, and proved to be the most awkward and 
difficult load the North-Eastern Railway Company 
have had to move. The weight of the stern-frame 
casting alone is over 70 tons, and for the purpose of 
transport it had to be made in two pieces. The shaft- 
brackets supporting the after propellers weigh about 
75 tons, fe those for the forward propellers 50 tons. 
The upper part of the stern-frame is 63 ft. high and 
22 ft. wide, and the large trolley-wagon was taxed to 
its utmost capacity. As the illustrations on page 177 
show, the for mmc company’s 25-ton steam travelling- 
crane accompanied the load in order to relieve the 
strain upon the wagon, by reason of the enormous 
overhang, measuring over 14 ft. beyond the side, not- 
withstanding the heavy balance-weights fixed on the 
opposite side to steady the wagon. Although the 
special train left Darlington at 8 a.m., with both sets 
of rails clear, it only arrived at its destination—a 
distance of 24 miles—at 10.30 p.m., the utmost care 
having had to be exercised on the part of the railway 
=— and staff of men from the Forge Company’s 
works, 





THE ERNST SCHIESS WORKS, 
DUSSELDORF. 


THESE works are situated in close proximity to the 
Diisseldorf Railway Station, and were put down in the 
commencement of 1866, in which early days they dealt 
with general engineering work in a very small way. 
Since 1869 they have specialised in the construction of 
machine tools, of which they have built a very large 
number, their most recent orders including we Bone = 
lathes and planing-machines for the largest calibre 
naval guns and heaviest armour-plates. The works 
give employment at the present time to about 1000 
men ; they are erected on a site of about J3acres, part 
of which is available for future extensions, and they are 
connected with the State railway system by a siding. 

The works comprise a pattern-shop and an iron- 
foundry. The latter contains three cupolas, and can 
turn out castings up to 50 tons in weight. It is served 
by a 30-ton overhead electric traveller, four others of 
20 tons each, two of 15 tons, and two of 10 tons. All the 
work is cast in sand. The foundry is also equipped 
with several wheel-moulding machines for wheels up 
to 9 ft. 10 in. in diameter. The smithy is a compara- 
tively small shop, containing four steam-hammers for 
light work. The most important shops, after the 
foundry, are the engineering shops, which cover a 
total area of about 6580 square yards, and contain 
about 400 machine tools of every description, the 
larger ones being of the firm’s ‘own construction. 





The large machine-tool erecting-shop has recently 
been extended for taking the largest machines built. 
It is served by two 30-ton overhead travelling-cranes. 
All the machines are driven electrically in sets or 
singly, the current required for this and for operatin 

the overhead cranes being generated in a centra 
station, containing eight boilers and three steam- 
engines, of a total of approximately 1200 horse-power ; 
the engines are coupled to three 400-horse-power, 220- 
volt, continuous-current dynamos. 

The gauges and tools are kept in special stores, and 
are supplied to the men as required ; the tools for 
lathes and other machines are formed by brazing a 
steel tip about 2 in. long to a mild-steel shank. 

The firm was converted into a limited liability com- 

ny in 1906, and has lately taken shares in the Riga 

ron-Foundry and Machine-Works Company, formerly 
Felser and Co. 

The Diisseldorf works have recently built a number 
of special and heavy machine-tools, some of which we 
illustrate on page 184 and Plate XVIII. We propose 
to illustrate others in subsequent issues. Several of 
these machines have been built to meet very special 
requirements, and contain, as will be seen, peculiar 
mechanical devices. 


VERTICAL TURNING-MACHINE. 


This machine is illustrated in Figs. 1 to 6 on page 184 
and on Plate XVIII. ; it is designed for turning iron or 
steel castings up to 10 metres (32 ft. 10 in.) in diameter, 
and 1.6 metres (5 ft. 3 in.) high, weighing up to 75 tons. 
The working-bed consists of a base-plate, in which is cut 
a V-sha path, on which the circular table revolves. 
This table, which is 4. metres (13 ft.) in diameter, is 
carried on a central pivot-support. Its upper surface 
is provided with radial and concentric T-shaped 
grooves for holding the work in the usual way. On 
two sides of the working bed are two slides placed 
symmetrically, each.slide being fitted with a standard 
which can be shifted backward and forward by hand, 
and secured fast at any distance from the centre of 
the circular table. 

Each standard has a vertical slide, on which run two 
tool-holders, there being therefore in the machine 
four such supports which can be adjusted and ‘held 
fast in any position by hand. The two lower ones can 
swivel and enable the tools to cut under various angles. 
The tool-supports are operated automatically for 
vertical travel from a rocking-shaft and chain trans- 
mission, as shown ; they can 2 operated horizontally 
in a similar way. Those of one standard can wor 
independently of those on the other standard, and 
those on the same standard can also be made to work 
independently of each other. The supports can be 
dis oor in their slides over 650 millimetres (25.6 in. ). 

The machine is driven by a 50-horse-power electric 
motor with gear of 1 to 3, so designed that when 
operating on a piece 8 metres (26 ft. 3in.) in diameter 
a total chip 100 square millimetres (0.155 square inch) 
in section can be cut in cast iron, and one of 50 square 
millimetres (0.077 square inch) in cast steel of 45 kilo- 
grammes per square millimetre (28.6 tons per square 
inch) tenacity, at speeds of 12 to15 metres (39tt. to 49 ft.) 
per minute. All gearing is machined throughout ; the 
circular rack and heavy working pinions are of steel. 
The circular bed-plate can be extended by means of seg- 
ments, and provision is made on the standards for 
fitting tools on both sides when this is found necessary. 

The machine is designed for working with high-speed 
tool-steel. The whole gear is laid under the floor- 
level and covered by cast floor-plates. The machine 
weighs about 71 tons. 


VERTICAL TURNING AND BoRING-MACHINE. 

This machine is illustrated in Fig. 7, Plate XVIII. 
It consists mainly of two fixed standards bolted down to 
the base-plate, and connected at top by a horizontal 
beam. e machine can take pieces up to 12 metres 
(39 ft. 44 in.) in diameter, a 3.350 metres (11 ft.) 
high. The work table is 11 metres (36 ft. 1 in.) in 
diameter, and is extended by movable sections for 
taking pieces up to the extreme diameter of 12 metres. 
The vertical rise of the tool-holder is 1.290 metres 
(4 ft. 3in.). The width between the fixed standards 
is 9.950 metres (32 ft. 8 in.); the working table is at 
a height of 1.575 metres (5 ft. 2 in.) above the 
machine-room floor-level. The machine is driven by 
an 85-horse-power motor, geared down one to three, 
through a series of toothed-wheel transmissions, so 
arranged that a number of different speeds, Me 
from 0.09 to 4 revolutions per minute, can be obtain 
for the working table. The latter runs on a base-plate 
in a V-shaped path, 5 metres (16 ft. 5 in.) in diameter, 
round a central pivot fitted in an adjustable step bear- 
ing ; it is further supported by six outside bearings. 

The cross-slide is 16 metres (52 ft. 6 in.) in total 
length and 1.225 metres (4 ft.) in height ; it is mecha- 
nically operated, and provided with two tool-holders— 
one on the right and one on the left half of the cross- 
slide. The traversing-gear of the tool-holders, both 
for vertical and horizontal movement, is operated auto- 
matically by toothed-wheel gear, or by hand. The tool- 
holders can work inclined at 45 deg. on either side. 





There are sixteen different rates of feed, varying 
from 0.5 to 12 millimetres (0.019 in. to 0.47 in.). The 
vertical travel of the tool is by a screw-spindle, and 
the balancing of the tool-slides is effected direct on 
the slides, and not by counterweights suspended to 
chains. In order to facilitate attendance at the tools 
and starting-gear, a stand is provided on either side 
of the machine. When automatic running is thrown 
out of gear, both tool-holders can be operated quickly 
by hand, by toothed-wheel gearing ; gear for setting 
the machine accurately by hand is also provided. 

The standards have a base 4 metres (13 ft.) in 
length ; their depth on a level with the working table 
is 3 metres (9 ft. 10 in.) ; they are fitted with ladders 
which give access to the upper portions of the 
mechanism. The upper cross-beam is 1.1 metre 
(3 ft. 7 in.) in depth. All the gear-wheels and the 
circular rack underneath the working table are of 
steel; the small driving pinions are of brass; the 
driver for the circular rack is of steel. All the teeth 
are machined. The machine is designed for two cuts, 
each of 50 square millimetres (O.0r7 square inch) in 
steel having a tenacity of 90 kilogrammes per square 
millimetre (57 tons per square inch) at a cutting speed of 
60 millimetres per second (11.7 ft. per minute), on 
a diameter of 9.2 metres (39 ft. 2in.). The machine 
weighs approximately 295 tons, 


(To be continued.) 





THE COMBINATION OF RECIPROCATING 
AND TURBINE ENGINES. 

Notes on the Trials and Performances of the 8.8. ‘* Otaki,” 
Fitted with a Combination of Reciprocating and Turbine 
Machinery.* 

By Engineer-Commander W. McK. Wisnom, R.N. 


In 1894 the Hon, C. A. Parsons took out a patent for 
the ‘‘combination ” of a reciprocating engine with a steam- 
turbine, the object of which was ‘‘ to increase the power 
obtainable by the expansion of the steam beyond the 
limits possible with reciprocating engines.” A paper on 
the subject, by the Hon. C. A. Parsons and Mr. R. J. 
Walker, was read at the Spring Meeting of the Institution 
of Naval Architects, in 1908, and the present remarks 
may be regarded as supplementing the reference then 
made to the Otaki. 

The Otaki is the first merchant vessel fitted with this 
“‘combination system” of machinery. The vessel was 
built for the New Zealand Shipping Company by Messrs. 
Denny, of Dumbarton, and was delivered in November, 
1908. She has since completed a voyage to New Zealand 
and back. She is virtually a sister-ship to the twin-screw 
vessels Orari and Opawa, fitted with reciprocating engines, 
which were built by Messrs Denny for the same company 
and delivered in 1906. The only important differences in 
the vessels are :—(1) The length of the Otaki was increased 
4 ft. 6 in. to make up for the loss in cargo capacity due to 
three shaft tunnels instead of two. ?) The design of 
stern and stern-post was modified in the Otaki as neces- 
sary for three propellers instead of two. The boiler 
installations in the three vessels are identical, and consist of 
five single-ended cylindrical boilers, fitted with Howden’s 
forced-draught system. Each boiler has three furnaces. 
The total grate area is 305 square feet, and the total 
heating-surface 13,500 square feet. The working pressure 
is 200 lb. per square inch. The vessels being so nearly 
alike and the boilers similar, fairly accurate comparisons 
of La performances of the two types of machinery can be 
made. 

The principal] dimensions of the Otaki are :— 


Ft. In. 
Length between perpendiculars ... .. 464 6 
Breadth, aentiel oa ae ef . 0 0 
Depth, moulded _... oe 34.0 


The deadweight capability is about 9900 tons on a 
draught of 27 ft. 6 in. 

The engines of the Otaki consist of two sets of ordinary 
triple-expansion reciprocating engines, driving wing-pro- 
sailors, and a low-pressure turbine driving a centre pro- 
peller. The arrangement is shown in Figs 1, 2, and 3, page 
180. In ordinary ahead working the reciprocating engines 
exhaust into the turbine, which can only revolve in one 
direction, but change-valves are fitted, so that the recipro- 
cating engines can also exhaust direct to the condenser. 
These change-valves are opera by gear from the 
reversing shafts ; the act of reversing the reciprocating 
engines closes the connections between them and the 
turbine and opens direct communication from the reeipro- 
cating engines to the condensers. The turbine is thus 
automatically thrown out of action when going astern. 
The operating gear for the change-valves is also arranged 
so that the turbine can be cut out at any time without 
stopping, and the ship can then be manceuvred as an ordi- 
nary twin-screw vessel. The arrangement also permits 
the turbine to be used in combination with one recipro- 
cating engine only for ahead working. The arrangement 
of change-valves and gear is shown in Figs 4 and 5. 

Two condensers are fitted, and each set of reciprocating 
engines exhausts direct to its own condenser when the 
turbine is not in use. The turbine exhausts to both con- 
densers. A shut-off valve is fitted in the exhaust from 
the turbine to each condenser, so that in the event of a 
defect in either condenser, or its pumps, or other connec- 

* Paper read at the joint meeting of the Institution of 
Engineers and Shipbuilders and of the North-East Coast 
Institution of Shipbuilders and Engineers, Glasgow, 
August 4, 1909. 
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tions, the’corresponding shut-off valve"can<be closed, and 
bothVexhausts led to the other condenser only, thus 
enabling repairs to be made without stopping any engine. 
The shut-off valves are shown in Figs. 6 and 7, page 181. 
The diameters of cylinders of the reciprocating engines 
in the Otaki are 244 in., 39 in., and 58 in. respectively, with 
a stroke of 39 in. The cylinders of the Orari and Opawa 
are 244 in., 41} in., and 69 in. in diameter respectively, 


with ai pecety greater ease, obtained a mean a of | the consumption in the two ships, it is necessary to con- 


over Lf 
6 per cent. less than the Orari. The total water con- | 
sumption per hour in the Otaki at 14.6 knots was 17 per 
cent. less than in the Orari at the same speed. The total 
water consumption referred to here, and in subsequent 
comparisons, is that for the main and auxiliary engines. 
In the Otaki the total water used in all the engines was 
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nots for a total water consumption per hour of | sider the water as estimated from strokes of the feed- 


pumps in both cages, or to correct the estimated con- 


sumption in the Orari to make it comparable with the 
tank measurements of the Otaki. In view of the greater 
accuracy of tank measurements, the latter method of 
onan has been adopted. 

The 


corrected total water consumption of the Orari at 
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and the stroke 4 ft, The ratio of high-pressure to low- 
pressure cylinders is thus 1 ; 5.6 in the Otaki and 1 : 7.93 
in the sister-ships fitted with reciprocating engines. 

The turbine fitted in the Otaki is, generally speaking, 
of the ordinary Parsons low-pressure type. The dia- 
meter of the rotor drum is 7 ft. 6in., and the length of the 
blades 47 in. in the first expansion to 12}{ in. in the last 
expansion. A novel feature is that the drum is com- 

letely closed at both ends, and any leakage past the 
dummy is led away by an external pipe to the condenser. 

The object of this is to reduce the loss due to the cool- 
ing effect of the condenser on the internal surface of the 
drum, and to prevent corrosion. The turbine spindles 
are packed with soft packing, separated into two parts by 
a metallic lantern-ring. This ring enables the shaft to be 
surrounded by water between the two divisions of the 
packing, thus forming a water-seal. The water is sup- 
plied under a slight head, and a gauge glass at each 
stuffing-box indicates the head of water and whether air- 
leakage is occurring. <A full-sized model of the arrange- 
ment was kept running for a month on shore before it 
was decided to adopt this method of packing, which has 
been found to work very satisfactorily on service. The 
stuffing-box is shown in Figs 8 and 9. The lubrication of 
the turbine bearings is on the adjustable sight-feed system, 
and the oil-pump is worked off the turbine shaft. An 
alternative oil-pump is worked from the air-pump lever 
of one of the reciprocating engines. 

The condensers were made to the design of the Contratio 
Condenser Company, and the total cooling-surface of the 
two condensers 1s 6000 square feet. Figs. 10, 11, and 12 
show the design of the condensers. There is one single- 
acting air-pump of the ordinary bucket type worked from 
each set of main engines, the diameter of the bucket being 
26 in., and the stroke 194 in. The circulating-pumps have 
16-in. suctions and discharges, and the diameter of the im- 
pellers is 48 in, The feed-pumps are of Woodeson’s patent 
type. A surface feed-heater is fitted in connection with 
the exhaust from auxiliary engines. Fig. 13, page 182, 
shows the general arrangement of the feed-heater. 

The vessel was designed for a continuous sea s of 
12 knots when fully loaded, but the contract provided for 
obtaining a trial speed of 14 knots with 5000 tons of dead- 
weight on board. The great difference between sea-going 
and trial conditions must be remembered when comparing 
sea performances and trial results. Tables I. and IL., 

183, give some particulars of the results of the trials. The 
Orari obtained a mean speed of 14.6 knots on the measured 
mileat Skelmorlie, The Otaki, under the same conditions, 

















































































measured by tanks during the trials, and the number of 
strokes of the feed-pumps was also observed. The water 
consumption as calculated from strokes of the pumps is in 
all cases greater than that obtained by tank measurements, 
the difference being about 3 per cent. at the higher speeds. 
The water consumption was not measured tanks in | 


the Orari, being estimated only from the number of strokes | 
of the feed-pumps, In order to make a fair comparison of 
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LOOKING AFT 
a speed of 14.6 knots was 88,300 Ib. per hour, or 16.5 Ib. 
per indicated horse-power per hour. The latter figure 1s 
about the mean of the results obtained under similar con- 
ditions in a number of vessels with machinery of similar 
design, and so may be — from a practical point of 
view as sufficiently reliable for pu of comparison. 
The records of water consumption are in most cases 
based on observations on the measured-mile runs, and it 
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the period. The evaporators were not in use. The coal 
consumption works out at 1.387 lb. per horse-power per 
hour for all purposes ; but, as will be seen from the par- 
ticulars of water consumption, a lower coal consumption 
per horse-power might be anticipated at higher power. 

The coal used was Scotch, of the following quality, as 
analysed by two independent analysts :— 


(1) (2) 
Per Cent. Per Cent. 
Carbon 67.15 66.48 
Gas, tar, &. 24.02 24.28 
Sulphur .. 0.84 
Ash 6.13 7.50 
Water 1.86 1.74 
100.0 100.0 
Calories in heat units (Cent.) 7470 7564 
Heating power in pounds of 
water evaporated from and 
at 212 deg. Fahr. per pound 
of coal .. i oe ee 13.91 14.07 


Accurate comparisons of coal and water consumptions 
per horse-power in two vessels driven by reciprocating 
engines and steam-turbines respectively are rendered diff- 
oan by the distinction between shaft horse-power and 
indicated horse-power. The actual shaft horse-power of 
the reciprocating engines is seldom known, and an assumed 
ratio of shaft horse-power to indicated horse-power, t 
on general information, may lead toerror. Further, as the 
efficiencies of the propellers may differ sensibly, and we 
are concerned with the efficiencies of the whole propelling 
apparatus, the comparison of the two systems cannot be 
based on shaft horse-power alone. If it be desired to 
compare the coal or water consumption of two vessels in 
relation to power, then it appears preferable to use the 
known indicated horse-power of the reciprocating-engined 
ship as a basis, provided the propellers are of normal 
design. We are thus eliminating any difference in efti- 
ciency of propellers, and dealing with power in the terms 
which custom has rendered familiar. In the case of two 
sister vessels the same horse-power would be used for both 
ships, and this method of comparison would therefore 
give the same results as comparison by total consumption. 

From a design point of view, the most reliable com- 
parison —_— to be one based on water consump- 
tion per K.H.-P., where this is available, while from a 
practical point of view it is obvious that in sister vessels 
with similar boiler installations the coal consumption per 
mile or per hour at the same speed affords the best com- 
parison of the two systems. Fig. 15, annexed, shows the 
indicated horse-power and speed curves of the Otaki, Orari, 
and Opawa. The proportion of total power developed in 
the turbine of the Gabi wes found to vary with the speed. 
At full power this proportion was about one-third ; while 
at very low speeds the turbine was doing ry! a small 
proportion of the work. Atas of 14.6 knots, the 
indicated horse-power in the Orari was 5350, and the corre- 
sponding power in the Otaki was 5880. At this speed the 
KE. H.-P. was 3213 in the Orari and 3350 in the Otaki, the 
propulsive coefficients being thus 60 per cent. and 57 per 
cent. in the respective ships. The propulsive coefficient 
in the Otaki at full speed fell to 54 per cent. 

Applying now to the trial results of the Otaki and 
Orari, at a speed of 14.6 knots, the various methods of 
comparison referred to :—(1) The comparison based on 
total water consumption and speed has been already dealt 
with. (2) A water consumption of 21.9 lb. per E.H.-P. 
per hour in the Otaki corresponded to 27.5 per E.H.-P. 
yer hour in the Orari, the gain on this basis being there- 
tl 20 per cent. (3) The lowest line of Tables I. and IT. 
shows the water consumption per indicated horse-power 
in the Otaki, taking the indicated horse-power as that 
obtained in the Orari for corresponding speeds. On this 
basis a water consumption of 13.7 1b. per indicated horse- 
power per hour in the Otaki corresponded to 16.5 lb. per 
indicated horse-power per hour in the Orari—i.c., the 
gain in the Otaki was 17 per cent. 

A summary of the results of these comparisons is given 
in Table III. 

In connection with the comparisons of water consump- 
tion, the results obtained in two representative none 
built for cross-Channel passenger service may be of inte- 
rest. One vessel was fitted with twin-screws and recipro- 
cating engines, and the other with turbines and triple 
screws. The reciprocating engines were of the ordinary 
fast-running triple-expansion type fitted in such vessels, 
and with a smaller ratio of expansion than usual in 
slower vessels, These engines were not so economical as 
those fitted in the Orari, but are believed to be econo- 
mical engines of their type. The boilers of the turbine- 
engined ship were smaller than those of the reciprocat- 
ing-engined ship, and the former obtained a slightly 
greater speed. The propulsive coefficient in the recipro- 
cating-engined ship was 55.5 per cent., and in the tur- 
bine-engined ship 53 per cent. At the maximum speeds 
the reciprocating engines consumed 30.6 lb. of water per- 
E.H.-P. per hour and the turbines 26.4 1b. per E.H.-P. 
per hour. This represents a gain of 14 per cent. in con- 
sumption by the use of turbines, and it may also be inci- 
dentally remarked that the reduction in weight of machi- 
nery per E.H.-P. was 18 per cent, 

Table IV, shows the initial pressures, range of tem- 
perature, &c., in the different cylinders as taken from 
two sets of indicator diagrams at full speed in the Otaki. 
It will be observed that the range of temperature in the 
low-pressure cylinders of the reciprocating engines is 
about the’same as in the other cylinders ; also that the 


theoretical heat available in the turbine is over one-third 
of the total available heat. 

Turning now to the performance of the Otaki on ser- 
vice, the coal consumption on the voyage from Liverpool 
to Teneriffe was 11 pear cent. less than the mean for the 
sister-vessels Orari and Opawa under similar conditions 
and at practically the same speed. 


On the whole round 





voyage from Liverpool to New Zealand and back, the 
average speed maintained by the Otaki was 11.09 knots. 

This speed does not represent the sea speed which the 
vessel is capable of maintaining, the power required 
being only about half that developed on trial, nor is it 
the most suitable for obtaining the lowest consumption 
of coal per horse-power, but it was the speed — to 
suit the owners’ conditions of service. The initial pres- 
sure in the turbine was only about 4.5 Ib. absolute. 

A careful comparison of the coal consumption for the 
round voyage with that of the sister-ships on similar 
voyages at the same speed shows an apparent gain of 
about 8 per cent. This gain represents about 500 tons of 
coal for the round voyage, and as the ship leaves England 
with sufficient coal for the outward run, would permit of 
the cargo carried being increased by one-half that amount. 
Compared, however, with the results on trial and on the 
voyage as far as Teneriffe, this result —- disappoint- 
ing. It is, however, not really so, as there were various 
adverse circumstances to account for the apparent falling 
off in economy, which it is not utcwe enter into 
here, as they were not attributable to the type of machi- 
nery. One contributing cause, however was that, on 
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and increased error in gauges, the results appear very 
heed 


satisfactory ; but it has to be remem that the 
vessel was only steaming at about half power. Figures 
for vacuum obtained on the trials are given in Tables I. 
and II. On these trials there was air leakage at the low- 
pressure glands, which was subsequently reduced. 

As regards the feed-heater, with a pressure of from 8 Ib. 
to 12 Ib. in the auxiliary exhaust, the temperature of the 
feed-water was rai from hot-well temperature to 
210 deg. to 215 deg. Fahr, while using only part of the 
auxiliary exhaust steam. me gain in economy would 
be obtained by leading the surplus auxiliary exhaust 
steam to the turbine. 

One of the most difficult problems in connection with 
the design of machinery for turbine-driven vessels is the 
design of propellers. It is well known that, considered 
from the point of view of efficiency of engines only, a 
high number of revolutions is most suitable for the turbine, 
while from the point of view of efficiency of propellers 
only—with the present knowledge of propeller design—a 
lower number of revolutions seems to be required, and 
turbine installations for marine propulsion are, therefore, 
a compromise between these two opposing factors. In 
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docking, the vessel was found to have an abnormally foul 
bottom. It is confidently anticipated that a greater 
gain in economy will be obtained in future. The engines 
made a non-stop run outwards from Teneriffe to New 

nd, a distance of 11,669 miles.as logged, which is 
probably the longest continuous run yet made by a marine 
turbine. The turbine worked perfectly satisfactorily 
throughout the whole round voyage. 

The condensers were designed with a view to main- 
taining a high vacuum in tropical waters, and Table V. 
gives typical records of the results obtained with sea- 
water of various temperatures. 

The revolutions of the main reciprocating engines, when 

records were taken, were about eighty-one per 
minute, and the revolutions of the circulating pump 150 
per minute, The vacuum is given as recorded, but a 
slight reduction should be made in each case for errors in 
gau The maximum error observed in the gauges on 
trial as compared with the mercurial column was 0.365 in., 
while the mean error was under 0.2 in. The gauges were 
not tested after arrival in England, so absolute accuracy 
of the records cannot be vouched for. From these 
records, even with a deduction corresponding to the 
maximum error observed, it appears that practically the 
possible vacuum with the respective hot-well tempera- 
tures was obtained. The drains from the turbine are 
always open to the air-pump suction, so that the tempe- 
rature of the water in the hot-well was probably slightly 
higher than that of the water at the bottom of the con- 
denser. Further, there may be slight errors due to the 
vacuum being recorded to the nearest } in. The vacuum 
gauges are p! at about the level of the middle of the 
condenser. It will be admitted, however, that even 
allowing a reasonable margin for error in observation 


















« Speed 
taka, Orart 
NOTE :—Thel. HP. of Otakihas been as the sum of 1H P. 
for wing shafts, & S.H.P. for centre shaft 

the combination system these difficulties are accentuated, 
as the best distribution of power has to be considered in 
conjunction with the effect of the difference in revolutions 
of centre and wing shafts. It is conceivably possible that 
the whole gain in power obtained by the turbine may be 
lost by defective deaiggs or arrangement of propellers. In 
this connection two recent tank experiments with models 
of different types of ships may be mentioned. In one 
case the best results were obtained by putting a reduced 
proportion of the total power through the centre screw, 
while in the other case the best results were obtained by 
putting an increased proportion through the centre 
screw. In the case of the Otaki a large number of tank 
experiments and experiments with an electrically-driven 
50-ft. model were made on the Gareloch, before the 
dimensions of the propeller were decided upon. y 

The dimensions of the engine-room in the Otaki were 
the same as in her sister ships, and were found sufficient 
to admit of an arrangement of machinery which gave 
satisfactory access to all working parts. The total weight 
of machinery in the Otaki was about 30 tons more than 
in her sister ships—an increase of about 3.25 per cent. In 
view, however, of the greater economy of the combination 
system, the boilers of the Otaki might have been reduced. 
Allowing for this, the total weight of an installation of 
the combination system would not exceed that for recipro- 
cating engines. The saving in bunker capacity would 
more than balance the lossin cargo-carrying capacity due 
to the three tunnels, and hence in future vessels of similar 
design no increase in length would be necessary. In the 
Otaki, however, the owners desired no alteration m the 
bunker capacity or the boilers—hence the increased lengt h. 

The possible difficulty in mancwuvring has been ad- 
vanced as an objection to the combination system. No 
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TABLE 1.—Particulars of Progressive Runs on the Mea- 
sured Mile at Skelmorlie, October 31, 1908. 

Mean Mean Mean Mean 

of2 of2 of2 of2 

Runs. Runs. Runs. Runs. 














Total horse-power (I.H -P. of recipro 
cating engines plus 8.H.-P. of centre 
shaft) - . oe . 

Speed in knots 


..| 6857 | 5348 | 4704 3284 
. 15.02 14.278)13. 829 12. 518 


svolutions—port.. _.. | 105 (96.3 93.1 |84.6 
eae a AE nt .| 103.5 97.9 93.5 (83.4 
eS centre... - +, 224.5 | 209.7 | 197.2 | 172.1 


ti 1 water consumption per hour by a 
> (taken from curve) -- _ 1b./82,000/57,300 | 30,200) 44 ,600 
Total water consumption per hour from} | 

strokes of feed pumps (taken from! 
curve) ; Ib. 84,700/69 ,300/62 ,300 48 ,200 


i r H.-P. per hour by tanks ,, | 11.95/12.6 |128 | 13.6 
bic pumps ,, 12.35 | 12.95 | 13.25 | 14.7 
Mean absolute pressure in H.-P. re | 


| | 
193 178 | 166 


ceivers by indicator diagrams .. __Ib. 135 
Absolute pressure at turbine inlet a al 
measured by column of mercury) Ib.| 9.5 | 7.62 | 6.76 5 
Vacuum at exhaust end of turbine) ae; ae 
(measured by column of mercury) in. 28.1 | 28.2 28.4 | 28.5 
Vacuum in condenser by gauge in.| 28.2 | 284 | 28.3 | 28.5 
Barometer .. _ os “a in.| 30.06) 30.06 30.06 | 30.06 
Temperature of seawater _—s deg. F.) 56 | 56 | 56 
Temperature of circulating discharge 
. F.| 70 67 70 70 
p ature of feed-water at hot well , 
atic deg. F., 72 70 73 74 
Draught of ship—forward (s’ 10’ ws 
- * aft . 21° 4 
” ” mean .. as 20’ 1 
Displacement se — .. tons 11,72 
Water consumption per i.h.-p. per hour, | 
based on i.h.-p. of ‘* Orari” :— 
By tanks ‘ os ; Ib. 13.66 13.7 13.8 | 14.07 
By pumps Ib 14.12, 14.1 14.3 | 16.2 


TasLe I].—Particulars of Various Trials. 


Column 1, full speed on mile (mean of two runs), October 31, 1908. 

Column 2, full speed on mile (mean of tworuns), November 2, 1908. 

Column 3, mean of two runs on mile, November 2, 1908. 

Column 4, continuous run of one hour, November 2, 1908. 

Column 5, continuous run for two hours, November 5, 1908. 

Column 6, run from Clyde to Liverpool (fourteen hours), Novem- 
ber 21 and 22, 1908. 








= 1. 2iaisj} ei :@ 
Total horse-power ..| 6857 | 7054 | 6030 | 5420 4100 | 3460 
Speed in knots 15.02 15.09 | 14.71 | 14.25 | 13.35 11.7 
Revolutions—port .| 103 | 104.9 | 99.7 | 96.7 | 90.1 $2.9 
Revolutions—starb'rd | 103.5 104.5 /101.1 97.5 | 89.6 83.5 
Revolutions—centre ..| 224.5 228 | 214 | 203.1; 179 169.4 
Total water consump-! | 
tion per hour by 
tanks (taken from 
curve). . ne Ib. 82,000 83,900 75,200 66,700; .. oe 
Total water consump- | | 
tion from strokes of | | 
pumps (taken from | | | 
curve). . .. 1b. '84,700 86,700 77,600 |68, 700/56, 406) 49,800* 
Water per horse-power | | 
per hour— | 
By tanks Ib.} 11.95 | 11.9 | 12.47°123 | .. vm 
By pumps Ib.| 12.35 | 12.3 | 12.87 12.67 | 13.75 | 14.4* 
Coal consumption per 
hour .. os . es - 4800 
Coal consumption per 
horse-power per hour | 
Ib.) 1,387 
Mean absolute pressure 
in high-pressure re- | | 
ceivers by indicator | | 
diagrams b.| 193 | 196) 189 | 195 175 
Absolute pressure at | | 
turbine inlet mea- | | 
sured by mercury | | | 
column - Ib} 95 |] OS 85 | 7.5 | 5.75 5.2 
| (by gauge) 
Vacuumatexhaust end | | 
of turbine measured | 
by columns of mer- 
cury .. -- im.| 21 | 2 28.1 | 28.2 | 
Vacuum in condenser 
by gauge in.| 28.2 28.2 | 28.36) 28.4 | 2875) 281 
Barometer ea » 30.06 30 30 30.1 | 30.2 
Temperature of sea-| 
water.. deg. Fahr. 56 56 56 56 56 55 
Temperature of circu-| 
lating discharge 
deg. Fahr.| 70 74 70 70 70 | «65 
Temperature of feed- 
water at hot-well 
deg. Fahr.| 72 74 73 73 73 70 
Draught of ship—for-| | 
ward .. es - 18’ 10”|18' 10" 22’ 6” 
Draught of ship—aft..|21’ 4/21’ 3”| 23'10” 
Draught of ship—mean |20’ 1”|20' 0}”| 2 2” 
Displacement ..  tons/11,716|11,690 | 13,710 
Water per indicated) | | | 
horse-power per hour| | | } 
based on indicated) | 
horse-power of Orari| | 
By tanks .. Ib.| 13.66 | 13.8 | 13.65) 13.7 | .. 
By pumps.. vy | 14.12 | 14.25 | 14.1 14.1 | 14.54 


| 
* These are actual results. 


difficulty of any kind in connection with manceuvring was 
experienced in the Otaki. The maximum power cannot 
be developed when going astern, but it was found that 
a vw sufficient for all practical purposes had been 
provided. 

Another objection which has been raised is the possible 
effect of oil from the reciprocating engines on the turbine- 
blades, and possible clogging of the first row of fixed 
blades by oil and other foreign matter. Pending experi- 
ence on this point, it was decided not to fit oil separators 
or strainers in the Otaki, a large pocket only, with a 
baffle and examination and cleaning doors, being pro- 
vided at the lower end of the steam inlet pipes to the 





Taste III.—Summary of Comparisons of Trial Results of 
the ** Otaki” and “ Orari” for a Speed of 14.6 Knots on 
the Measured Mile. 














| Water Consumption. 
| 
. Propulsive 
— E.H.-P.| LEL-P. r Per Per 
Coomiclent, | Total | H.-P. | 1.H.-P. of 
. r * Orari”’ 
| Hour sleer. per Hour* 
 f Ib. Ib Ib. 
Otaki ..| 3350 5880 | 57 per cent. 73,300) 21.9 13.7 
Orari ..| 3210 | 5360 60 9 300) 27.5 16.5 
Gain per cent. in Otaki 17 20 17 





Norte. —Columns marked * do not take into account the differ- 
ence of E.H.-P. in the two ships ; these two methods of compari- 
son should show the same gain. 


TaBLeE 1V.—Jnitial Pressures and Range of Temperature 
in Cylinders of the ‘‘ Otaki,” at Full Speed. 




















| Reciprocating Engines. Turbine. 
; 
ga ge ga lea 2 ge 
20 £6 268 |868 ig JEB 
S~ \S™ |&~ ln Z : 
lefeats BoE Se eSe 
VEE EE TEES Eades 28 
. . i- = 
ge Glee AE) SEES Hes 
Absolute pressures Ib.) 196 91.5 36 11.5 | 98 1 
Corresponding tempera- | 
tures, assuming satu- | 
rated steam. Deg. F.) 
approximately .. --| 380; 321 261; 200; 192 102 
j 
Temperature range, deg.| 59 60 61 oe 
(Drop) 
Theoretical available} a ai ind aie 
heat units per pound) 
of steam B.Th.U. (ap- 
proximately) .. ea 200 120 
TasBLeE V.—Condenscr Results. 
siiaaipaaailyi - : 7 Rar ee 
Height of barometer in | 30.02 30.05 |30.09, 30 |30.09 29.85 | 29.65 
Vacuum .. .. _,, | 28} | 28} | 283 | 29| 29) 29| 29 
Temperature of water) | | 
in hot-well deg. F.. 103 | 98 | 94; 8 | 83 | 74/ 71 
Temperature of sea-water | j | | | 
deg. F.| 84) 80/ 76| 68) 63 56 53 
Temperature of circulat- | | } } 
ing discharge deg. F.. 98 | 94/ 91 | 82] 80 | 68 | 69 
Vacuum corrected to! | 
30-in. barometer, and | | | | 
reduced 0.35 in. to | | 
allow for possible error 
in gauges - 27.88 | 28.1 | 28.3 [28-05 28.56) 28.8| 29 
turbine. After the trials it was found that there was no 


collection of oil or other foreign matter. A further 
examination was made at Teneriffe and another on arrival 
in New Zealand with similar results. On arrival in 
England the turbine cover and rotor were lifted, and 
a Senet examination made. There was a slight 
deposit in the inlet-pipe pockets, but the blades were 
in good condition and quite clean, with the exception of a 
few in the first rows at the lowest part of the turbine, 
on which there was a very thin layer of oily deposit. 
From the experience on this voyage there appears no 
reason to anticipate any trouble from this cause. 

It is admitted that there are discrepancies in the records 
of the trial results of the Otaki, and that the trials were 
of too short a duration for absolutely accurate measure- 
ments of water, but allowing for discrepancies and - 
sible errors in observation the results, on the whole, taken 
in conjunction with the performance of the vessel on ser- 
vice, are considered sufficient to show that a high degree 
of economy may be anticipated in the combination type 
of engine—an economy probably higher than has been 
obtained in any other type of marine engine for vessels 
of this class. There appears little doubt that in vessels 
of low speeds, for which Parsons turbines alone are un- 
suitable, and where economy is of primary importance, 
this system can be advantageously employed. 

The crux of the question appears to S the design of the 
after body of the ship and the pocusiiom, and the position 
of the propellers. ith further information and expe- 
rience improvements in the design of these particulars 
may be anticipated. The Hon. C. A. Parsons has shown 
how to obtain additional power for the same steam con- 
sumption ; the problem now is how to utilise this power 
most efficiently—in short, to make three propellers as 
efficient as two, and to get the full benefit of this addi- 
tional power. . 

It is hoped, while the information given in these notes 
is not so complete, accurate, or consistent as might be 
desired, that in view of the importance of the subject it is 
sufficient, as it stands, to be of interest. 

The New Zealand Steam Shipping Company is to be 
congratulated on its courage in allowing the experiment 
to be made, and it is desired, in conclusion, to thank the 
officials of the company for their courtesy in supplyin 
much of the information contained in this paper, an 
allowing it to be published. 


APPENDIX. 
Since the foregoing was written the Otaki has com- 
pleted another voyage to New Zealand, at a mean speed 
of 12.35 knots, and the auticipations as regards improved 





economy have been realised. As the speed was greater 
than that of sister vessels under similar conditions, it is 
difficult to make an exact comparison; but it appears 
that the gain in coal consumption in the Otaki as com- 
pared wil claniler vessels was not less than 12 to 15 per 
cent, 








THE CHANNEL FLIGHT. 
© THE EpiTor oF ENGINEERING. 

S1r,—In your excellent article under the above heading 
you state ‘‘That there can be no master patents con- 
trolling the manufacture of flying-machines.” My patents 
of 1884 and 1891 would be master patents if still in force. 

A few years ago I obtained the opinion of one of our 
leading patent agents as to whether my patents could be 
resuscitated. Fits decision was that if I could prove that 
I had spent a great deal of time and money in experi- 
mental work in connection with these patents, and had 
not received any remuneration, an Act of Parliament re- 
suscitating those patents could be obtained. The cost of 
the petition was estimated at about 300/. Up to the 
present time I have not had 300/. to spare for such 
a purpose, but as I have spent upwards of 7000/. of 
my own savings and a large proportion of the past 
forty years in connection with the ae of flight, 
and the only people who have benefited by my work 
being the makers of the reaction steam-turbine, it would 
only be bare justice for the Government to resuscitate 
my patents. 

Yours faithfully, 
Horatio PHILiiPs, 

West Barnham, Sussex, August 2, 1909. 








‘“*THE PROBLEM OF FLIGHT.” 

To THE Eprtor oF ENGINEERING. : 
_ Srr,—May I inquire of any of your aeronautical readers 
if they have ever tested a large flexible propeller, say 
12 ft. in diameter, of the Pettigrew, Vogt, or Kress type, 
as it would, indeed, prove instructive to learn the capa- 
bilities of these revolving wings—which, of course, they 
are, structurally and functionally—continuing by a rota- 
tional motion the reciprocal action of birds and insects. 
It must be recalled that these mechanical rotary sails or 
wings adjust their planes to accommodate the air _pres- 
sures and speeds, whilst their lightness and flexibility— 
hence strength—is a no mean factor to consider. I must 
confess to being considerably disappointed with the 
Hollands screw, on the score of lightness; and in a good 
all-round test, with a Maxim wooden type of equal dia- 
meter, I ryor to nemegay the latter “ ~ * ual its 
opponent in all respects. verting to the flexible type, 
I chould be pleased to enter one in such a contest if any 
engineering firm or private owner cared to grant the use 
of a not less than 10 horse-power engine upwards, as I 
think that by such actual tests the real capabilities of 
screws will be assu My own I prefer to 12 ft. in 
diameter or over, but not less than 8 ft. in diameter as a 
useful size. 

I should be indebted further to any suggestion from 
your readers as to the likely spot, in or near easy cycle 
distance of London, where I could erect and test a full- 
sized monoplane with the ulterior view of attempting 
the Channel and London to Manchester flights in order to 
secure the financial prizes wherewith to build more ad- 
vanced and costlier machines on the helicoptere and 
ornithoptere systems. At present my means are limited, 
so cannot man the Aero Club facilities, which are 
ideal. My machine will have a supporti area of 
250 square feet, capable of a maximum lift of 1000 Ib., 
whilst the engine is being constructed by myself from 
= supplied by Messrs. David J. Smith and Co., 

oswell-road, the well-known agents for Serpollet steam 
cars. 

Tam, Sir, yours es 
CDGAR E. Wixson, 
77, Glamorgan-street, Pimlico. 








‘* INTERNATIONAL COMPETITION IN 
BATTLESHIP DESIGN.” 
To THE Epitor oF ENGINEERING. 

Sir,—In your issue of July 16 we have noted a most 
interesting article on the subject of ‘‘ International Com- 
petition in Battleship Design,” which deals with the 
respective merits of the different tenders lately submitted 
to the 7 Government. The article refers to the 
tender of an Italian firm ‘‘ adopting German ordnance,” 
and goes on to expatiate about the ‘German weapons” 
included in the Italian design. 

We beg to point out to you that the author of the 
article has been misinformed, as the Italian firm in ques- 
tion, or, for that matter, any other firm, never received 
our offer or quotation for the armament of men-of-war 
destined for the Spanish Navy, and we are the only 
manufacturers of naval ordnance in Germany. To our 
knowledge, the only Italian firm that took part in the 
Spanish competition was that of Messrs. Armstrong, 
Ansaldo, and Co., and their tender included Austrian 
guns manufactured by the firm of Skoda (Pilsen). 

We are sure that = will be courteous enough to put 
this rectification before the public in the columns of your 
esteemed periodical, and, thanking you in advance, 

We are, Sir, yours truly, 
Frirep. Krupp, AKTIENGESELLSCHAFT. 

Gufzstahlfabrik, Essen/Ruhr, August 2, 1909. 





Tue Cuannen Friicut: Erratum.—On 152 of our 
last issue, line 9 from the bottom of the middle column, 
for “propeller pitch = 0.75 metre (2.79 ft.),” read ‘‘ pro- 
peller pitch = 0.85 metre (2.79 ft.).” 
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AGENTS FOR “ENGINEERING.” 
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NGINEERING FOREMEN. 

We have heard much lately about the relative 

roductive power of various nations, and there has 

en keen discussion as to British supremacy in 
this respect ; but the efficiency of the foremen in 
our industrial establishments has not, as a rule, 
been considered. This, it will be at once recog- 
nised, is a most important factor. However satis- 
factory the design of industrial products, and 
however complete the mechanical equipment for 
manufacturing, much must depend upon organisa- 
tion, upon accurate interpretation of plans in the 
workshop, and upon economical utilisation of plant. 
These are no doubt controlled by the general 
managers of works, but, as the result desiderated 
is largely a matter of attention to detail and of 
constant vigilance, it follows that the general 
manager must look to the foreman for the fulfilment 
of his instructions. In a recent article (see Enet- 
NEERING, vol. lxxxvi., page 825) we referred to the 
great development which had recently taken place 
in the higher technical knowledge of foremen and to 
their comprehensive training. In the old days 
the foreman, as the name suggested, was the first 
man in the shop. He rose from the ranks, usually 
because of outstanding characteristics, either as a 
craftsman or as a leader. The result was generally 
most satisfactory, because, in the great majority of 
cases, he was endowed with a practical knowledge 
and a force of character which ensured efficient 
manufacture. 

In later times, however, the standard of accuracy 
has enormously increased ; it is desirable to achieve 
a much higher margin of efticiency, and, with keener 
competition, a fuller degree also of economy. It 
follows that in these strenuous times the foreman 
must possess better qualities—practical, mental, and 
moral; in other words, the brain has become a 
more important factor on the part of the foreman. 
Because the independence of the average working 
man has grown, tactfulness in managing him is 
more necessary than heretofore. It is therefore 
gratifying to note the successful development of any 
scheme which tends to the improvement of the status 
of the foreman, because thereby the industrial sta- 
bility of this country is rendered more sure. 

The foreman, as we have time and again pointed 
out, is the intermediary between the worker and 
those responsible for the general control of the 
establishment. The foremen, when they were mem- 
bers of a trade union—and the majority of them 
were, by force of their early tradesmanship, unionists 
—experienced in this association a hampering influ- 
ence. When they desired to stand on for the 
just claims of those under them, there was the 
suspicion that they were advocating the claims of 
trade unionism because they were financially inte- 
rested. On the other hand, they could not, in the 
case of disputes, take an independent attitude when 
they were opposed to the men’s demands. Their 
severance from the union, which was desirable in 
view of the untenable nature of their position, in- 
volved forfeiture of certain financial reversionary 
rights which they had acquired by regular contribu- 
tions having no surrender value. It was therefore 
decided, some ten years ago, to organise a new 
society which would ensure a large measure of inde- 
pendence for the foremen, and compensate them for 
the loss of these rights. This scheme is commend- 
able, because it gives to the foreman a greater 
security than he formerly possessed. Under normal 
conditions he can rely upon a fixed tenure of office, 
as his permanent employment depends upon his 
own effort. The new Foremen’s Mutual Benefit 
Society covers all other risks. The foreman, too, 
acquires the equivalent of that satisfactory balance 





at his credit which, the philosopher tells us, develops 
an independence of character ; and this must be- 
come a great benefit to the workmen under him, 
because it encourages a foreman to stand up 
honestly for what he considers the rights of his 
men. 

The engineering foremen, in the organisation of 
their society, were fortunate in having the co-opera- 
tion of employers in the arrangement of a mutual 
scheme, which provides for a complete system of pro- 
vident benefits, on a national and actuarially sound 
basis, for foremen, under-foremen, and other em- 

loyés in positions of trust in works allied to the 

ngineering Employers’ Federation. The society 
was registered under the Friendly Societies’ Act, 
which secures to it the advantages and privileges 
conferred by that Act, and to members the valuable 
safeguard of Government supervision, The attain- 
ment of success encouraged other employers’ federa- 
tions to join in the project, and thus there are now 
also connected with the society the Shipbuildin 
Employers’ Federation, the Scottish Iron and Stee 
Founders’ Association, and other leading organisa- 
tions. The society has no concern whatever with 
trade disputes. The benefits to employés and foremen 
are entirely benevolent. The foremen might them- 
selves have instituted such a society independently 
of their employers, but then they could not have had 
the provisions for the employers support—viz.,a sum 
equal to the weekly contributions of such foremen 
in their employ as became members of the society. 
Thus, the entrance fee is 5s., and the weekly con- 
tribution is 2s. 6d., while the employers make the 
same payments for each member who happens to be 
in their employment. The scheme, we may add, is 
entirely voluntary. 

Originally the society had but one table of bene- 
fits, covering sickness, out-of-work, old-age pension, 
and life assurance. Experience showed that it was 
desirable to have alternative benefits in order to 
meet different circumstances, and now applicants 
have the choice of four schemes, all of equal value, 
but in their variety meeting every probable condi- 
tion. The original scheme, however, continues the 
most popular, and 85 per cent. of the 1800 odd fore- 
men members are enrolled under it. Under this 
scheme the sickness benefit is 1/. per week ; the out- 
of-work benefit is 17s. 6d. per week; the pension 
benefit, in the case of disablement at any age prior 
to the time when old-age pension is earned, is at 
a rate not exceeding the old-age pension, while 
the old-age pension, payable at 60 or 65 years of 
age, whether working or not, varies from 501. per 
annum downwards, according to the age of the 
member when he joined. The member's executors 
would also get 501. in the event of his death, 
whether prior to or after reaching the pension 
age; or, alternatively, funeral expenses to the 
extent of 15/. may be paid for the burial of the wife 
of a member who predeceases him, and a life in- 
surance of 401. would be paid on the death of 
the member. Finally, if death happens prior to 
the pension age being reached, there is paid to the 
executors, in addition to the life-assurance benefit, 
asum equal to 25 per cent. of one-half of all con- 
tributions except those paid in the first year. This, 
it will be recognised, is a very liberal insurance or 
pension scheme, and it is important to note that 
the pension and life-assurance benefits are non- 
forfeitable, and carry a cash-surrender value of 
75 per cent. of one-half of all contributions, except 
the first two years’ payments. In other words, a 
member, when he leaves the society, gets nearly 
three-quarters of the money he himself subscribed, 
This provision has been taken advantage of, especi- 
ally by members who, owing to obtaining situations 
abroad, have had to leave the society. In other 
cases the surrender has been due to the foreman 
starting in business on his own account. 

There are other variations in the benefits. One 
of the alternative schemes, which is increasing in 
favour, provides for the return (1) of 90 per cent. 
of pad 2 of all contributions, with compound 
interest at 24 per cent. in addition to the life-assur- 
ance benefit, if death occurs prior to the pension 
age being reached ; (2) a return of 80 per cent. 
of one-half of all contributions, with compound 
interest at 24 per cent., if membership is relin- 
quished prior to pension age being reached ; (3) 
old-age pension benefit, payable at 60 or 65 years 
of age, whether working or not, varying from 501. 
per annum downwards, according to the age of the 
member when joining ; (4) life assurance of 25/. in 
the event of death after pension age, or, as an 
alternative, funeral expenses to the amount of 
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71. 10s. on the death of the wife of a member who 
predeceases him, and life assurance of 20/. on the 
death of the member. A contingent subsidiary 
benefit fund is organised to meet special cases. 

The society is run on liberal lines, and possesses 
the dignity of a first-class insurance company. 
Contributions are not payable when a member is 
on benefit, nor after the pension age has been 
reached. The management is largely in the hands 
of the foremen members, and it is a remarkable 
fact that the management expenses are only about 
7 per cent. of the total income. The society is 
established on an actuarially sound basis, and the 
annual report for the past year includes the actuary’s 
report on the second quinquennial valuation of the 
society. After making adequate reserves to meet 
the future liability of the various benefits assured, 
the actuary finds that there is a surplus of 68201. as 
theresultof five years’ working, excluding the balance 
of profit brought forward from 1903. This surplus, 
as the actuary points out, arises in a great measure 
from the favourable claim experience of the society 
in respect of both sickness and mortality. This, 
indeed, is an important point. The claims so far 
made show that the foremen in this country are 
more immune from illness and accident than the 
average inhabitant. It is established, for instance, 
that the claims for sickness are less than one-half 
of those which experience of other similar insurance 
funds justified the actuary in expecting, and that 
the mortality claims are under 41 per cent. of those 
expected. Thus a considerable surplus has arisen. 
Of course, the light mortality will act adversely 
so far as the pension fund is concerned, and thus 
a greater reserve is being put aside for this pur- 
pose. But from every point of view the result is 
exceptionally favourable, so that the foremen have 
done well to take advantage of the special health 
conditions under which they work. The total surplus 
divisible at the end of 1908 proved to be 12,3331., 
and this was disbursed in providing a bonus to the 
members according to the extent of the premiums 
already paid, the total amount thus divided being 
over 60001. It was also decided to increase the 
benefits payable, and to credit the reserve for con- 
tingencies with considerable funds. 

here is another side to the question, and that is, 
the social intercourse which the society develops. 
Wits are always sharpened by contact, and the 
more foremen can meet each other under pleasant 
conditions, and exchange views on technical ques- 
tions, the better it will be for themselves and for 
the industrial development of the country. The 
society organises meetings in each district, at which 
papers are read and discussions take place, and 
many of these are most suggestive, because full of 
practical common-sense. Social evenings and visits 
to works are also arranged, so that it is not sur- 
prising that the society has steadily progressed in 
its ten years of existence, has a membership ex- 
ceeding 2100, an annual income of about 25,000I., 
and accumulated funds of 92,0001. We commend 
the society to all foremen, not only because of its 
direct advantages, but because of its indirect in- 
fluence on the building up of character. It must be 
reckoned a gain that for every shilling a member 
may pay he secures a benefit of 2s., as his employer 
doubles his contribution, while membership estab- 
lishes him as belonging to the higher rank of a 
profession which is exercising every day a more 
important influence on the well-being of the 
country. 








AERIAL NAVIGATION. 


In the House of Commons on Monday last 
Mr. Haldane announced that the Treasury intended 
to expend a sum of about 78,000/. during the next 
twelve months in advancing the art of aerial navi- 
gation. Last year the sum expended here was 
52701., whilst in Germany the Government spent 
133,000!., and the public there subscribed, in addi- 
tion to this, over a quarter of a million sterling. In 
France the expenditure by the national treasury 
was 47,000/., and some 35,000/. were spent in 
Austria-Hungary. The respective allotments, with 
some reservations, set forth below are no unfair 
indication of the importance attached to aerial flight 
in the different countries. In Germany, as is now 
common in all branches of pure and applied science, 
the attempt is made to compensate for a possible 
unoriginality of ideas by means of efficiency and 
elaboration in organisation, a method which necessi- 
tates expenditure for experiments on a very lavish 
scale, and is not very certain in its results when the 





work involved is really novel in character. Mr. 
Haldane, as an alumnus of Gottingen, has perhaps 
an appreciation higher than the facts warrant of 


German procedure in matters of this kind. In 


science and engineering Germany ranks undoubtedly 
very high, but has nothing like a pre-eminence 
in either. In fact, of late years she has unques- 
tionably shone rather in the laborious develop- 
ment of the ideas of others than in originating 
such on her own account. In the very subject 
now under discussion, the famous Zeppelin eer 4 
is a much less original conception than the wor 
of the Wrights or of the French aviators, so 
that, on allowance being made for this, the relative 
expenditure of the French and German Govern- 
ments would seem to be pretty much on a 
par. In both countries, however, the develop- 
ment of aerial navigation seems to proceed without 
calling forth a dissentient voice. We are less for- 
tunate. Our miserably inadequate expenditure of 
a little over 52701. is contemporaneous with indig- 
nant letters from landowners at the prospect of 
some aeroplane trespassing over the particular 
area of which they claim the fee simple from the 
centre of the globe to the zenith. We believe the law 
does indeed grant the earth and the fulness thereof 
to the owner of the surface within the limits stated; 
but if these extravagant pretensions are going to be 
enforced to the prejudice of an extremely important 
and highly interesting art, Parliament must be per- 
suaded to very materially amend it. Great stress is 
laid by the objectors upon the destruction of privacy 
which may result from an aeroplane ‘‘ hovering ” 
over some citizen’s back garden, but as no machine 
of the aeroplane type is likely to be capable of moving 
at a less speed than some 40 miles an hour as a mini- 
mum, ‘‘ hovering” will be a feat likely to be impos- 
sible to them for many decades to come. Complaints 
of this character seem peculiar to this country, and 
arise on the development of every new method of 
locomotion. 

Of the total sum of 78,0001. mentioned by Mr. 
Haldane, 36,0001. is to be spent by the War Office 
and 35,0001. by the Navy, the remainder being 
allocated to the Advisory Committee and other 
sources of expenditure. The difference in the 
allocation of the expenditure is somewhat note- 
worthy. The Navy, desiring as early as possible a 
practical airship, rather than kudos for this or that 
particular officer, have taken the most direct road 
to attain the desired end, and ordered from Messrs. 
Vickers Sons and Maxim, Limited, a rigid dirigible 
which will equal that of the Zeppelin in size, and, we 
hope, surpass it in performance. The difficulties 
to be met with here are of a much less subtle 
character than are involved in the construction of 
an aeroplane, and should be well within the 
resources of a great engineering and shipbuild- 
ing firm. The Army, on the other hand, appa- 
rently means to do its own construction, though 
we are glad to note that the proposed new 
department will be under the outed of a civilian 
engineer, who, in view of the special character of 
his work, should, we think, be a relatively young 
man. Royal Engineers are, no doubt, many of 
them very able men, but mechanical engineering is 
not their forte. On the whole, however, the esta- 
blishment of a constructive department appears to 
be a mistake, and better results would probably be 
obtained on the lines adopted by the Government 
of the United States, who have given reasonable 
inducements to outside experimenters to supply 
the needs of their military authorities. 

Probably Mr. Haldane is relying largely on the 
assistance of his advisory committee to keep the 
work of the new army construction department on 
the right lines. He referred more than once to 
the mathematical acquirements of certain of the 
members. In practical pioneering work, however, 
the mathematician can, in the nature of things, 
be of but limited service, since the requisite 
data are almost wholly unknown, and much more 
would therefore be learnt at this stage by three 
days’ experience with a successful flying - machine 
than in four months, or, indeed, four years, spent 
on necessarily inadequate and inaccurate computa- 
tions. The mathematician’s work in such matters 
should, and for a long time to come no doubt will, 
consist mainly in co-ordinating observed results 
rather than in predicting them, which he can only 
do very imperfectly. Fortunately, Lord Rayleigh, 
the Chairman of the Committee, is a very eminent 
experimental physicist, rather than a mathematician 
pure and simple, and understands as well as anyone 
the relative impracticability at this stage of pushing 





computation further than the go age: data 


available will fairly admit. Mr. Haldane himself, 
however, appears on this head to have a somewhat 
imperfect appreciation of the actual condition of 
affairs. Fortunately, however, two different types 
of successful aeroplanes will shortly be at the dis- 
posal of the Army. One of these will be a Wright 
machine, and the experience of the aviators will, 
we trust, provide some of the requisite grist for the 
mathematical mill. 

In addition to the aeroplanes, three dirigibles are 
also being secured for the Army. These will be of 
the non-rigid, or semi-rigid, type, which is considered 
the most suitable for military needs. The largest 
will carry ten men, whilst the rigid machine being 
built for the Navy is to accommodate twenty. One 
of the Army machines has been provided for by the 
public subscription organised by the Morning Post, 
and another by the Parliamentary Non-Party Com- 
mittee presided over by Mr. A. Lee. For this the 
Daily Mail has offered to erect a shed on a site 
supplied at Wormwood Scrubbs by the War Office 
in conjunction with the London County Council. 
The third machine is apparently to be built by the 
proposed new Military Construction Department. 

Not one of the different types of machines so far 
developed for aerial navigation is as yet really well 
adapted for military purposes. The dirigibles are 
unwieldy and slow, and must fly high so as to be 
secure from hostile shots. Mr. Haldane remarks 
that they are likely, accordingly, to find their use- 
fulness for scouting purposes greatly circumscribed 
by clouds and mists below them. The aeroplane, he 
says, on the other hand, flies low, and is thus exposed 
to rifle tire. Whilst, however, it is quite true that 
so far aeroplanists have hugged the earth, it would 
seem that. this procedure has been by choice rather 
than by necessity. The density of the air 1800 ft. 
above the general surface is only reduced by some 
7 per cent., and it should therefore be quite practi- 
cable to fly at this level. At even half the height 
an aeroplane moving at a speed of 40 to 50 miles 
an hour would be no easy mark, and, indeed, it 
would be a matter of difficulty to estimate its 
actual, let alone its effective, range, which would, 
of course, differ from its real distance in a direct 
line from the marksman, since the latter must 
necessarily fire ‘‘up-hill.” If, however, we sit 
with folded hands until the best means of aerial 
locomotion is demonstrated, we are likely to find 
ourselves left hopelessly behind. It must be always 
borne in mind that aviation is peculiarly a pursuit 
that needs skill, and that while evolving new types 
of machines we are at the same time training men 
to use them. It would be useless to expect that 
untried operators could bring in reliable reports to 
our military authorities, even if supplied with 
machines bought ready-made abroad. The nervous- 
ness that even the most stout-hearted must feel in 
such new conditions would take some time to over- 
come, while—more important still—the art of obser- 
vation under entirely new conditions will need long 
practice for its attainment. A bird’s-eye view may 
appeal to the eagle, but it is a new experience for 
a man. 








TRADE DISPUTES. 


EmpLoyers and workmen alike are to be con- 
gratulated on the successful issue of the appeal of 
Conway v. Wade in the House of Lords on July 27. 
The judgment delivered by the Lord Chancellor, 
and unanimously supported by Lords James, 
Atkinson, Collins, and Shaw, is at once a most 
satisfactory exposition and a vindication of the 
Trade Disputes Act, 1906. The facts of the case 
may be briefly stated in order to understand the 
tremendous importance of this final decision. 

The appellant, before Judge Arthur O'Connor 
in the South Shields County Court, obtained a ver- 
dict of 501. damages from Wade, the respondent, for 
threats and coercive acts whereby the appellant 
was dismissed from his employment, and prevented 
from getting work. The appellant was in the em- 
ployment of Messrs. Redhead and Co., Limited, 
and the respondent sought to compel him to pay 
up a fine due to his trade union, and when he re- 
fused, went to Messrs. Redhead’s foreman, and 
procured his dismissal on threatening that if he 
were not dismissed the other union men would 
come out. The jury gave their verdict for Conway, 
the appellant, and judgment was given by the 
County Court Judge, whose decision was affirmed 
by the Divisional Court. The case then went 
to the Court of Appeal, where the decision was 
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reversed. The Court of Appeal seemed to consider 
this was a trade dispute, since it had arisen out of 
a breach by the appellant of the rules of the trade 
union, of which both the men were members. No 
violence had been used, but only a threat or warn- 
ing to the a pellant’s employers, demanding his 
dismissal. The Court of Appeal, assuming it to be 
a bond-fide trade dispute, held that the respondent 
Wade was pretected by Section 3 of the Trade 
Disputes Act of 1906. This section says: ‘* An 
act done by a person in contemplation or further- 
ance of a trade dispute shall not be actionable on 
the ground only that it induces some other person 
to break a contract of employment,” &c. As a 
matter of fact, there was no trade dispute, either 
active or contemplated, and the respondent 
Wade was a meddling individual, who may have 
had personal reasons for his hostility to the ap- 
pellant. oo 

Had the decision of the Court of Appeal in his 
favour been affirmed by the House of Lords, the 
effect would have been to discredit the Trade Dis- 
putes Act, 1906, and to render it an instrument 
of tyranny, to be put in motion by a mischievous 
person who might consider himself free by law to 
procure the dismissal of a fellow workman under a 
threat or warning of a trade-union strike, and to 
interfere with the trade, business, or employment 
of some other person, or with the right of some 
other person to dispose of his capital or his labour 
as he will. The Trade Disputes Act was passed 
to restore the status of trade unions as constitu- 
tional peacemakers, to avoid violence which used 
to accompany a disorganised agitation, and this case 
of Conway v. Wade reaffirms the intention of the 
Legislature, which, we believe, is in harmony with 
the views of all thoughtful trade unionists. 

It is of the first importance that all that is good 
in trade unionism shall be maintained, for it is 
recognised by employers, as well as by the majority 
of workmen, that the benefits of thrift, co-operation, 
and of a wise and statesmanlike spirit guiding the 
policy of labour, will always attract the best work- 
men to support peaceful negotiations in trade ‘dis- 
putes, and to repudiate attempts at tyranny. 








SNGINEERING EXHIBITS AT THE 
IMPERIAL INTERNATIONAL EXHI- 
BITION.—No. IT. 

A very well-arranged and striking stand, which 

contains a great variety of material, is that of the 

Cowper-Coles Engineering Company, Limited, 82, 

Victoria-street, Westminster, S.W. Among the 

exhibits there is a complete apparatus which de- 

monstrates the process of aluminium welding. 
The reduced cost of aluminium has of late caused 
a large increase in the demand for the metal, 
which is now being put to a great variety of uses, 
and has come into competition with copper for 
electrical purposes. The great drawback, however, 
to its adoption in this direction has been the diffi- 
culty in securing sound mechanical and electrical 
— Electric welding has frequently been tried, 
nut it has been found that the welds are brittle 
and the strength of the metal considerably re- 
duced. Soldering has, of course, been tried, but 
it has never been adopted to any great extent on 
account of the formation of a film of oxide on the 
surface of the metal, which no flux seems to be able 
entirely to prevent. The oxide forms so rapidly 
that mechanical means are unable to remove it 
sufficiently to enable a sound joint to be made. 
This property of aluminium to oxidise rapidly 
has, however, been made use of in the machine 
exhibited by the Cowper-Coles Company, and 
sound welds are made without the use of any 
flux whatever. After squaring the two ends of the 
rods to be joined, they are butted together, and 
are heated by a gas blow-pipe or a benzine lamp. 

This heating actually assists in the formation of an 

oxide skin, and as the metal becomes fused, the 

fused portion is retained inside the oxide skin. 

When the rods are in this condition they are 

brought rapidly together by releasing a spring 

catch. The shock produced by this causes the oxide 
skin to burst at the point of contact, and to be 
driven out by the pressure, allowing the clean 
molten metal to unite, the result being a perfect 
joint. A number of tests have been made on joints 
formed in this way, and not one of the specimens 
broke at the joint. 

Another exhibit at this stand is what the inventors 
call the ‘‘regenerative electro-zinc process.” Its 
chief features are that it is cheaper than hot 





galvanising, and that it does not draw temper. | 
It has been mostly applied to boiler-tubes, and we | 
understand that the firm have put down plant for a 
shipbuilding firm in the North which will galvanise | 
200 tubes per hour, the tubes being 8 ft. long and | 
1 in. in diameter. It is claimed that the zinc coat- | 
ing is very pure and adhesive, and withstands the 
corroding action of a saturated solution of copper 
sulphate better than articles coated with an equal 
thickness of zinc by the hot process. The zinc) 
used is in the form of dust, or scrap zinc, which is | 
much cheaper than rolled zinc. We hope, how- 
—_ to describe the process more fully at a later 
ate. 

Another interesting feature of the stand is the 
collection of gold-backed mirrors for searchlights 
and other purposes. These, however, we referred 
to on page 669 of our last volume. Glass for | 
windows is also treated by this process in such a 
way that, although the glass can be seen through 
perfectly well from the inside, the interior of the 
room cannot be seen from the outside. There is 
also to be seen here a smoke-consuming apparatus 
for steam-boilers, consisting of stamene De brick- 
work situated in the combustion chamber behind 
the bridge. A process for the production of copper 
tubes, sheet, and wire from crude copper is on 
view, and an apparatus for locating sound at sea. 
The former of on we described fully on pages 
158 and 192 of our eighty-sixth volume. The latter 
consists of a mirror, at the focus of which there is 
a receiving instrument, to which the ear can be 
applied. 

At the stand of Messrs. T. A. Savery and Co. 
there is exhibited a very compact steam - launch 
engine, with cylinders 4 in. and 8 in. in diameter by 
5 in. stroke, designed to run at 620 revolutions 

r minute, and to work at 250 lb. steam pressure. 

t is suitable for a fast sea-going launch about 
40 ft. in length. The crank-shaft is balanced and 
is turned out of a solid bar. The connecting-rods 
and piston-rods are turned out of the solid, and all 
the wearing portions are case-hardened and ground. 
The engine is fitted with piston-valves of cast iron. 
They have chilled faces, and are carefully ground to 
a very close fit in the cylinder ; the cylinder cham- 
bers are also ground to receive them ; the valve- 
gear is of the Joy radial type. The main feature 
of the engine is the slow-speed air and feed- 
pumps, which are driven by an enclosed worm- 
gearing at a reduced speed. From 28} in. to 244 in. 
of vacuum are, it is said, obtained with outboard 
condensers. An engine of the same size as that ex- 
hibited is, we understand, now being supplied for 
a fast-cruising launch on the Clyde, which will be 
driven by one of the firm’s latest crude-oil-fired 
boilers. 

The Crown Works, Chelmsford, have a very fine 
show of surface plates, cast-iron straight-edges, tri- 
bars, parallel strips, and vee-blocks. The surface- 

lates range in size from 6 in. by 4 in. to 96 in. 

y 72 in., which sizes, we understand, can be 
supplied from stock. These plates are made by 
a special process, the old method of making three 
plates at a time being discarded, for, by means 
of the special machinery used, it is possible to 
make one plate at a time, both the facing and 
the scraping being done by machinery, and not by 
hand. All the plates are carefully dated before 
leaving the works, and with the exception of the 
largest sizes, where definite measurements are im- 
possible, are guaranteed not to vary from the mean 
more than ;j5,5 in. at any point. Planed plates 
are also supplied for ordinary shop use, which are 
guaranteed to vary not more than ;g54 in. from the 
mean in all except the largest sizes. All the plates 
are accurately machined on all sides, and the larger 
ones are provided with hand-holes. They are very 
well ribbed. The cast-iron straight - edges are 
finished in exactly the same way as the scraped 
surface plates, and are made of hard cast iron. 
They are provided with wooden handles, and when 
a face down on a table, will stand without 
urther support. Lightness has also been con- 
sidered in thisdesign. The tri-bars are triangular 
in section and are faced on the three sides and have 
a wooden handle at each end. They are made from 
15 in. long with 1}-in. faces up to 40 in. long with 
= faces. The parallel bars for planers are sup- 
plied either singly or in sets, and are made in two 
grades, like the surface plates. The first-grade 
bars A, being for fine work, are accurate within 
i009 in. Grade B, for less accurate work, 


are machined only, and are true within ,}, in. 





marked on them, The V blocks 


to the sizes 





are, it is claimed, perfectly parallel and square, 
and the vees and two sides are ground and polished, 
and form a true angle of 90 deg. They are made 
in sizes from 2 in. wide by 1} in. high and 1 in. 
in depth up to 12 in. wide by 8 in. high by 3$ in. 
deep. All these appliances are moderate in price 
compared with those made by the usual method. 

Undoubtedly one of the most interesting of the 
exhibits in the Machinery Hall is that of the Mining 
and Metallurgical Section. In addition to objects 
of educational and professional interest, there 
is a particularly fine collection of minerals, maps 
and plans, and models, which have been supplied 
from various sources, including the Home Office, 
the Geological Survey Department of the British 
Isles, and many scientific institutions. Perhaps 
the chief feature of this stand, however, is the 
exhibit particularly illustrating the mining and tin- 
smelting industry of the Duchy of Cornwall. This 
has been organised by a special committee of repre- 
sentative Cornishmen, with H.R.H. the Duke of 
Cornwall (the Prince of Wales) as patron, Viscount 
Falmouth as president, and the Earl of Mount 
Edgecombe and others as vice-presidents. 

he whole range of the mining and smelting 
industry is comprised in this stand, which covers an 
area of about 4000 square feet. Here may be seen 
collections of ores and the products from all the 
important mines, china-clay works, &c., in addition 
to which there are many historical exhibits of 
mining implements. Cornwall, as is well known, 
was the scene of some of the earliest mining 
camps, and the visitor to the Exhibition who is 
interested in such things should not omit to see 
the collection of old Cornish minerals, which are 
celebrated throughout the world, but which are no 
longer found, since the surface deposits have been 
worked out. In the early days of the world’s his- 
tory this district supplied most of the metals used 
in commerce—gold, silver, iron, and tin—as well 
as many of the rarer minerals, A considerable 
quantity of the tungsten used in Sheflield comes 
from the wolfram extracted in Cornwall from tin 
ores by means of the magnetic separator. That 
the county has, in times passed, produced all the 
useful minerals is the proud boast of Cornishmen ; 
tin being, perhaps, the one on which it has most 
depended. It is not tin, however, that has of late 
years brought the Duchy particularly into notice 
in the mining world, and, indeed, in the world gene- 
rally ; but the mineral pitchblende, the uranium 
ore, from which special salts for pottery and glass- 
making have for long been produced, and from 
which radium is now prepared. Many very fine 
specimens of pitchblende are to be seen at the 
xhibition, but a special radium exhibit has been 
arranged in the Mining and Metallurgical Section. 

It may be remembered that before the time that 
Julius Cesar landed in Britain the mines of Corn- 
wall were producing tin, and it was only when the 
discovery of surface tin in the Straits Settlements 
was made that the price of the metal at once went 
down, and the Cornish mines, some of which are 
1200 ft. deep, could not be made to pay. This 
state of things is not, however, likely to last for 
very many years, for, as the surface deposits of tin 
all over the world become worked out, deep mining 
will have to be universally resorted to, and the 
Cornish mines are likely again to sec prosperous 
days, for they have always shown that the deeper 
their ores the richer they become. Although tin is 
the chief product of the Cornish mines, being in 
1907 produced to the value of 797,402I., it is only 
one of the many minerals found there. It must 
not be thought, however, that metals constitute all 
the mineral wealth of the county, for one of its 
great assets is the splendid building granite which 
it supplies, as well as serpentine and roof slates. 
There is not much display of these at the Exhibi- 
tion, however, as the space available will not allow 
of it. A good display of china clay may be seen, of 
which material Cornwall now sends about 450,0001, 
worth perannum all over the world. As the county 
has, however, no coal, the greatest proportion of the 
machinery used comes from the North of England, 
although there are a few good foundries in the 
county, which produce special appliances, such as 
rock-drills, wire-ropes, &c. 

Included in the Cornish exhibit are four Holman 
drills, in sizes 3} in., 3 in., 2} in. and 2} in., made 
by Messrs. Holman Brothers, Camborne, Cornwall. 
The last two of these are similar to those which have 
been running in the South African stoping contest, 
and which have stood first and third in the under- 
ground elimination trial. During the first month’s 
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run of the trial they stood first and second. 
The 3}-in. drill has, we understand, made six 
world’s records since 1907 for driving and stop- 
ing in South Africa and Australia. In addition to 
these, the same makers have on view two patent 
stretcher bar-hoists, a type which of late years has 
much facilitated the raising and lowering of men and 
material in winze and shaft-sinking, quite apart 
from the safety it adds to the operation which was 
at one time the most dangerous part of the miner’s 
occupation. There are also two diagonal hoists, a 
prospecting stamper, and a jig for operating con- 
veyors now being used in South Africa, particularly 
in stopes and headings of mines, for conveying the 
stuff or ores from one point to another. The jig is 
chiefly designed to impart a zigzag or oscillatory 
motion to conveyors of the kind used in the stopes 
referred to. It is also applicable for operating the 
screens or sieves of separating machines. As an in- 
stance of the work mine-drills are capable of doing, 
we may mention that at the Brakpan Mines, in 
the Transvaal, during June, last year, six of the 
3}-in. size drills, worked by six men, sank an incline 
223 ft. in less than thirty days, making the fourth 
world’s record for shaft-sinking and driving since 
January, 1907. 

To any one interested in the petroleum industry 
the stand of the Petroleum Institute, 45, St. Mary 
Axe, London, E.C., of which Dr. Paul Doorkovitz 
is the principal, will prove attractive. It embraces 
all the more important branches of the industry ; 
for instance, there are models of “gs and 
tools used in oil- field exploration, samples of 
strata, specimens of the Pm oil and refined pro- 
ducts, as well as diagrams showing the application 
of oil for purposes of fuel, &c. 





DRILLING OLD MASONRY AND 
CONCRETE. 

Wiru old engineering works, into the construc- 
tion of which masonry and concrete have largely 
entered, the process of demolition is one that fre- 
quently proves very costly, the cost varying 
greatly, of course, according to the nature of the 
materials to be removed, and the quality of the 
workmanship employed during construction. It 
often happens when such demolitions are carried 
out that it is nec to resort very extensively 
to drilling and blasting, the former operation being 
anager either by hand or by mechanical power. 

ery diverse opinions exist as to which of these 
two methods is the cheaper, but it is prob- 
able that there can be no hard-and-fast rule 
on this point, because so much depends on circum- 
stances, and it does not by any means follow that 
where, in a certain case, hand-drilling has been 
found to work out cheaper than power-drilling, that 
this will be so in all situations. Any engineer who 
ape his faith entirely in hand-drilling may easily 

responsible for wasting large sums of money, 
and lay himself open to justly adverse criticism. 

As bearing on this question some work which has 
been carried out in Liverpool is of special interest. 
This was the removal of the two old Brunswick 
Graving-Docks, and the Union Dock, with its two 

ssages. The masonry to be removed consisted 
of work built of stone, as well as of work built of 
concrete in the early days of that material, when the 
amount of cement used certainly erred on the safe 
side. Full particulars of the work are given in an 
interesting paper by Mr. J. Fielden Ramsbottom, 
before the Liverpool Engineering Society, at the 
end of last year. 

The drills first tried were driven by steam, 
but they do not appear to have been satisfactory, 
—_ to the trouble caused by condensation in 
long lengths of steam-pipes. Steam was therefore 
soon discarded, and compressed air took its place. 
At first the results were not up to expectations, 
but the plant was confined to only two Little 
Hardy drills and two small Inyersoll drills. The 
cost was taken out, and showed no advantage over 
hand-drilling. Radical changes were therefore 
made, the 2-in. air main being replaced by one 3 in. 
in diameter, and all quick bends were avoided. 
This, together with a new steam boiler for driving 
the air-compressors, -produced more satisfactory re- 
sults. In view of the large amount of drilling to 


be done, however, it was decided to increase the 

lant very largely, and a new air-compressor of 
75 horse-power and four large drills (F 24 Ingersoll 
Rand) were installed. These drills were capable of 
drilling a hole 20 ft. deep and 2} in. diameter at 
the bottom, the entire plant being provided by the 





Ingersoll Drill Company. In order to work all 
these drills in hard masonry, a minimum of 833 cubic 
feet of free air per minute at a pressure of 100 lb. 

r square inch were required. 

Owing to delays being caused by the drills getting 
frozen up, reheating the air by means of a steam 
reheater was adopted, and it is claimed that these 
reheaters eftected a saving of 30 per cent. in the coal 
consumptionalone. The drillers were employed on 
daywork, and received a sliding-scale bonus, de- 
pending on the length of the hole. Some of the 
practical points that were strikingly brought for- 
ward during the operations were the advisability of 
having a jet of water continuously running in the 
hole, and the absolute necessity of clearing out the 
hole every time the drill was changed—that is, in 
every 2 ft. of hole drilled. The starting drill was 
2 ft. long, and was 4 in. across the bit, while the 
20-ft. drill was 2} in. across the bit. In some cases 
where specially deep holes were required (24 ft.), the 
drills were 2 in. across the bit, and it was found 
that about 300 blows per minute could be delivered 
with 100 lb. air-pressure per square inch. The cut- 
ting edge that gave the best results was an X-shape, 
as it proved superior to chisel-shaped, cruciform, 
and rose bits. e masonry was composed of hard 
granite, ashlar, and concrete, with granite and sand- 
stone plums in it. Sometimes when the drill came 
half on granite and half on sandstone, much trouble 
was caused by the drills running off to the softer 
material. It was then found that by putting small 
pieces of cast iron in and drilling on them the 
danger of running off was overcome. It is interest- 
ing to note that during the whole of the drilling 
operations there was only one complaint about the 
tempering of the drills. 

As to the cost, put briefly, nearly 12 miles of hole 
were drilled in under twenty-seven weeks, or an 
average of about half a mile of hole per week, and 
the average cost of this was 57d. per foot. The 
best record in one week was 5041 lineal feet, and 
the most done with one drill by two men in a day 
of ten hours was seven holes, each 24 ft. deep, 
or a total of 168 ft., drilled in concrete and sand- 
stone ashlar. The above price includes all labour, 
sharpening drills, alterations to pipe-lines, coal, 
stores, bonus to drillers, power charges, and interest 
and depreciation on both old and new plant. Had 
the same amount of work been done by hand, 
reckoning the piecework prices paid for the same 
kind of labour in granite quarries, the cost would 
have come out some 60 per cent. higher in labour 


charges. 








NOTES. 
MAGNETISM OF GASES AND VAPOURS. 

In a dissertation, accepted by the Univer- 
sity of Halle, R. Bernstein describes some experi- 
ments of his on the magnetic properties of gases. 
The experiments were conducted on the lines of 
Faraday’s method. A glass bulb was suspended in 
a strong magnetic field from the one arm of a torsion 
balance and balanced by a counterpoise, and the 
torsion was measured. The bulb was in successive 
experiments filled with the respective gas vapour, 
with air, and evacuated ; the magnetic suscepti- 
bility of air being known in absolute measure, 
the magnetic susceptibility of the gas in question 
could be deduced. At the end of his dissertation, 
Bernstein suggests some improvements in the 
construction of the bulbs and of the torsion 
apparatus, of which he did not make use in the 
determination of his constants, however. But he 
compensated for the diamagnetism of the glass, 
which complicates such experiments considerably, 
by placing, near the bulb, a paramagnetic body, 
paraffin or brass. The gases examined were purified 
with care. They were: carbon dioxide, oxygen, 
hydrogen, chlorine, the explosive mixture of 
chlorine and hydrogen, hydrochloric acid, and the 
vapours : ether, aqueous vapour, bromine, carbon 
disulphide, and chloroform. As a rule, the gas 
in the bulb was under a pressure of two atmo- 
spheres ; experiments with rarefied air were also 
made, and it would result that the magnetism of 
a substance as vapour and as liquid is the same 
for equal weights and equal temperatures. As 

oxygen, which is rather strongly paramag- 
netic (in the same sense as iron), Bernstein agrees 
with Faraday and Epimoff, whose figures do not 
differ much from those of Toepler and Henning and 
of Quincke. As regards carbon dioxide, which is 
very feebly paramagnetic (possibly diamagnetic), 
the agreement is less satisfactory, and the same 





holds for hydrogen, which seems to be very feebly 
diamagnetic. ost of the other substances which 
appear to be feebly diamagnetic had not been ex- 
amined by other p Rosserng 


An ANGLO-JAPANESE EXHIBITION. 

It is proposed to hold an Anglo-Japanese Ex- 
hibition next year at the White City, Shepherd’s 
Bush, London, and the authorities and the public 
Press in Japan have taken up the matter with 
much enthusiasm, and are determined to do all 
in their power to make it a success, as they look 
upon it as a means of cementing the alliance 
between the Britain of the West and the Britain 
of the East. They believe that that alliance may 
be made more effective if it be used, not simply 
for political purposes, but also for commercial 

urposes. e more thoughtful among the 

apanese have a still higher aim, as they have 
come to the conclusion that one of the most press- 
ing problems of the day is the reconciliation of 
Eastern and Western thought in all departments of 
life, and they believe that more direct contact and 
a better understanding on the material plane 
must lead to the same in the intellectual and 
spiritual planes. The discussions on these sub- 
jects which take place in the Japanese journals are 
most interesting, and they are evidently being noted 
in this country, as a professor in an English 
university recently pointed out the necessity for 
their careful study by the people of the West. A 
special bureau dealing with the affairs of the pro- 
posed Exhibition has been organised by the Govern- 
ment in Tokio. Baron Oura, Minister of Agricul- 
ture and Commerce, has been appointed President, 
Baron Masanao Matsudaira Vice-President, and 
Mr. Hikojiro Wada, who was recently in London, 
the Commissioner - General. At a dinner recently 
ee at the Peers’ Club in Tokio, President 

atsudaira and Mr. Wada both dwelt at length 
on the importance of the Exhibition, as bearing 
on the economic relations of the allied countries, 
and. asked the support of the Press to make 
it an unprecedented success. This appeal has 
been responded to with enthusiasm, and no 
doubt it. will give all possible assistance in rousing 
— interest in the undertaking. The Imperial 

iet has voted an appropriation of 1,800,000 yen 
in support of the project. Some doubt was ex- 

ressed at the above-mentioned meeting about this 

ing sufficient, but it was explained that as the 
Exhibition takes place in the buildings of the late 
Anglo-French Exhibition, there will be practically 
no construction expenditure, always the heaviest 
part of the disbursements in such undertakings, and 
the main expenses to be met will be those of collec- 
tion and transportation of exhibits. It is yet 
premature to make a definite statement as to the 
exact details of the Exhibition, but it is certain 
that there will be a strong representation of Japan’s 
products and manufactures, as well as of her arts, 
and a portrayal of ancient and feudal Japan, as well 
as of the Empire of to-day. A special feature of 
the Exhibition will be Japanese gardens. The 
British exhibitors should show those things which 
are likely to be required by the Japanese, and 
which they do not produce themselves. There is 
nothing new in Japan’s taking part in an inter- 
national exhibition ; she has participated in nearly 
every one of the world’s expositions held in the 
West during the past thirty years, but at the one to 
be opened in London next year she will be face to 
face with an experience absolutely new and su- 
premely important to her, as she and Great Britain 
will be the only exhibitors. 


Locomotive BorLeER ExpLosionN ON THE RHYMNEY 
Rattway. 


The Board of Trade report on the fatal explesion 
that occurred on a locomotive of the Rhymney 
Railway on April 21 last has just been issued. The 
Board of Trade investigation was carried out by 
Lieut.-Colonel E. Druitt, in conjunction with Mr. 
T. Carlton, of the Consultative Branch, Marine 
Department, Board of Trade. The explosion took 

lace as the engine in question returned to the 
ocomotive sheds at the Cardiff Docks, having been 
brought iri by the driver on account of the injectors 
failing to work. The cause of the explosion, as 
set down by the inspector, is somewhat un- 
common, pointing as it does to an error in ad- 
justment of the safety-valve, due to the misplace- 
ment of a washer, The safety-valve fitted was of the 
Ramsbottom two-column type, with one lever and 
spring. In this actual pattern, between the bottom 
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eye-stud, into which one end of the spring is fixed, 
and the upper eye-stud fixed to the lever, there are 
fitted safety-links. These, in case of failure of the 
spring, prevent the valves and lever being blown out. 
At the upper end of the links a slotted hole allows 
the levera certain amount of vertical movement, so 
that the links are not called into play until this 
movement is exceeded. The adjustment of this 
particular valve necessitated a thick washer being 
placed underneath the lever in order to get the 
proper tension on the spring. Another washer 
was apparently placed on the upper side of the 
lever, and the nut and lock-nut holding the upper 
eye-stud to the lever screwed down. It is suggested 
by the inspector that the underneath washer, which 
happened to be of considerable thickness, was also 
placed, by error, on the upper side of the lever, and 
the nuts screwed down. The normal working pres- 
sure of the boiler was 145 lb., and the valves had 
previously always been known to lift at this pres- 
sure. Work, however, had been done at the boiler 
on the day previous to the explosion which neces- 
sitated the removal and replacement of the safety- 
valve lever. If the supposition of the inspector is 
correct, it is calculated by Mr. Carlton that the 
misplacement of the washer would of itself raise 
the load on the safety-valve spring to 185 lb. per 
square inch. The mistake would, however, have a 
much more far-reaching import, as it would lengthen 
the distance between the upper and lower eye- 
studs to such an extent that the safety-links and 
pin would be at the end of the slot. The lever and 
valves would consequently be held hard down with- 
out the possibility of any vertical movement at all 
taking place. Evidence points to the fact that the 
pressure-gauge indicated up to, and perhaps over, 
2001b. per square inch, the highest point the needle 
would go round to. The driver, noticing this, 
reported it, but was told it wasall right, and having 
plenty of water in his glass, took his engine out. 
He had not been out long, however, when he found 
that his injectors would not work, a point also sug- 
gestive, under the circumstances, of exceptionally 
high pressure. We may state that much evidence 
was given tending to show that the explosion was 
due to shortage of water. On the other hand, wit- 
nesses affirmed that there was plenty of water. So 
much damage was done to the safety-valve itself that 
actual proof of the theory propounded by the Board 
of Trade Inspector is impossible. In view of all the 
evidence, however, it is quite a plausible and reason- 
able explanation of the case, and points to the 
necessity of seeing that everything is all right with 
all safety-valves after any work has been done re- 
quiring their dismantling. Care in this case does 
not seem to have been sufficiently exercised in seeing 
that the safety-valve blew off at the correct figure 
on steam being raised again in the boiler after 
the completion of the work. This would have 
convinced the men responsible that something was 
wrong, whereas the driver’s report as to the gauge 
showing 200 lb. was put down merely to its giving 
a wrong reading. 


Laree Lock-Ovut in SwEDEN. 


The Swedish labour market has been somewhat 
unsettled of late, and the result of several ill-advised 
strikes and other conflicts resulting in some limited 
lock-outs, which have now led up to a comprehen- 
sive lock-out (affecting at time of writing some 
53,000 men), likely to be followed by another large 
lock-out, which would affect some additional 40,000 
men, and probably to be followed, on the part 
of the men, by reprisals. Swedish industry has 
of late years grown with leaps and bounds, but 
the labour troubles have increased at an almost still 
more rapid rate. The Swedish employers, however, 
have realised the seriousness of the position, and 
they have united together in strong and powerful 
combines, which have profited by the example given 
by German manufacturers, and which now seem 
determined to try final issues with the men, whose 
organisations have hardly kept pace with those 
of the employers, and who, moreover, have been 
somewhat weakened lately by internal dissensions. 
The time chosen by, or, rather, accepted by, the 
employers, for the struggle has, so to speak, been 
forced upon them, and may be called opportune from 
their point of view, inasmuch as the demand is none 
‘oo brisk within sundry branches, and stocks have 
been allowed to accumulate. The conflicts which 
have brought about the present extensive struggle 
comprise a strike for higher wages at the large 
Skutskiir pulp and paper mills, which, again, led 
to a limited lock-out; a notice by the men con- 





cerning the termination of the wages agreement at 
the large Korsnés saw-mills, with a subsequent 
partial strike ; a strike for higher pay by the men 
on work at the construction of the Mockfjérd 
power station, resulting in a lock-out affecting 
the road and water construction branch ; a strike 
about working hours at the Munkfors iron works ; 
a strike of the often unruly timber-floating hands 
at Mora ; and, finally, some strikes and subsequent 
lock-outs within the tailoring trades. In order to 
settle these various conflicts a series of proposals 
were drawn up by the official ‘‘conciliators,” but 
they did not lead to the desired result, the men 
eae still less conciliatory than the masters. 

e Government decline to interfere. The general 
strike, with which the men make their great counter- 
move against the increased lock-out, has now actually 
commenced, affecting some 250,000 hands, and the 
Government has made comprehensive arrangements 
to maintain order, while the Socialist leaders have 
aided by urging the men to keep within the law, 
although the somewhat anarchistic young socialist 
section may give some trouble. The masters have 
issued a circular to the trade unions joining the 
general strike, in which the men are held respon- 
sible for the effects of the struggle they them- 
selves have called forth. A circular has also been 
sent to the members of the Masters’ Union, in 
which they are requested to meet the forthcoming 
struggle with firmness, and remember that it is a 
question of the existence or non-existence of Swedish 
industry. It is astounding, says the circular, that 
the men can be so blind as to the position of indus- 
tries and the general labour market, that they go 
on demanding higher wages, and it is absolutely 
necessary that the masters now make a firm stand. 
The State railways have issued a circular to their 
men that cessation of work or obstruction is punish- 
able by dismissal, but they look to their men to 
keep aloof from the strike. The strike is not 
expected to affect shipping unless, indeed, it should 
continue some time and result in shortness of coal. 
The Swedish men have been promised monetary 
help from Norway, Denmark, Finland, and probably 
Germany, which they expect will amount to some 
80001. weekly. The King has returned to Stock- 
holm from his stay at a west coast watering place 
on account of the strike. It is generally admitted 
that the masters are likely to be victorious. 








Tue Exvecrric Resistance or Fusep IRON AND STEEL. 
—In a paper presented to the May meeting of the 
American Electro-Chemical Society, G. Gin gave some 
figures on the resistivity and conductivity of fused iron 
and steel expressed in electromagnetic units. Carl Hering 
has recalculated these figures in ohms and reciprocal ohms 
(or mhos) per centimetre and per inch, and he adds for 
comparison the estimates of dolt and Boersistern, 
Kirchhoff, and Hausemann, and Matthiessen for the 
electric resistances of the solid and liquid metals. There 
is little agreement in these figures. In general, however, 
it would appear that liquid iron and steel have about the 
same resistance as mercury at ordinary temperature, and 
ten times the resistance of the solid iron or steel at 
ordinary temperature. 





THE LATE Dr. O. FréLIcH.—We regret to record the 
death of one of the pioneers of electrotechnical science, 
Dr. O. Frélich, who was for many years one of the lead- 
ing electrical engineers of Messrs. Siemens and Halske. 
Born at Berne, Switzerland, in 1843, Frélich studied at 
Berne, and then at Koenigsberg under the physicist and 
mathematician, F. E. Neumann. Having lectured at Berne 
he joined the telegraph department of Messrs. Siemens 
and Halske, of Berlin, in 1873, and he remained connected 
with the firm for nearly thirty years. Almost his first 
work concerned the Siemens unit of resistance which the 
ae Congress, held at Vienna in 1868, had recom- 
mended for adoption, and he had a t deal to do 
later with the design and construction of various kinds of 
measuring instruments, especially for telegraphic work. 
He also constructed the spark-phon ph, suggested by 
Werner von Siemens, for the study of the velocity of pro- 
jectiles. Part of his holidays hespent on the high Alps to 
investigate the constancy of solar radiation, and he 
announced in 1883 that the intensity of solar radiation 
varied with the sun-spot frequency. His best known book 
is the ‘‘ Hand-Book of Electricity and Magnetism,” espe- 
cially written for electricians as part of K. E. Zetzoche’s 
‘* Hand-Book of Electric Telegraphy.” Later on he pub- 
lished a book on the ‘‘ Determination of Faultsin Electric 
Installations.” Another branch in which he had long 
been assisting, electrometallurgy, became his chief domain 
later, when calcium carbide, ozone, and the electrolytic 
refining and extraction of copper claimed more attention. 
His connection with the firm of Siemens and Halske 
ceased in 1902, when he was appointed lecturer at the 
Technical High School of Charlottenburg. His death was 
the consequence of a tramway accident, which severely 
injured him, on the last day of March. He seemed to have 


almost recovered, when he suddenly succumbed more than 
three months later, 








INDUSTRIAL NOTES, 


THE report on strikes and lock-outs and conciliation 
boards in 1908, just issued by the Labour Department 
of the Board of Trade, enables us to grasp the vast 
issues which faced industry in the year that is past. 
It was in many senses the most momentous that has 
occurred in the industrial world in living memory, 
except, perhaps, the year 1879, now almost forgotten. 
Even in the engineering group of trades the depres- 
sion and lack of employment were then more intense 
than last year—in proportion to the membership of 
the several trade unions in that group. The present 
volume is the Twenty-First Annual Report on Strikes 
and Lock-Outs in the United Kingdom, and it contains 
what the earlier reports did not and could not contain 
—reports on conciliation and arbitration boards. It 
is stated in the brief introductory note that the in- 
dustrial disturbance in 1908 was greater than in any 
year since 1898. The greater disturbance was caused 
chiefly by the disputes in the engineering and ship- 
building trades on the North-East Coast, which inci- 
dentally affected other similar centres, and by the 
strike of a section of the cotton operatives in Lanca- 
shire. These three disputes alone rendered idle 166,000 
workpeople, and caused a loss in working time of 
84 million working days ; the total involved in all the 
other labour disputes, 396 in number, was only 129,000 
workpeople, the time lost thereby — 24 million 
working days, or an aggregate of 11 million working 
days in the year by labour disputes. That the larger 
proportion of strikes could have been averted is self- 
evident by the reports of sectional bodies in the trades 
affected, for it was the minority that prevailed in each 
case, not the majority. But the evil was such that it 
led to negotiations resulting in agreements which for 
years to come will render such a policy impossible. 

The number of disputes in any one ag is not a 
complete index to the unrest existing. For example, 
the number in 1908 was less than in six years of the 
decade given in the table; only in three years were 
they fewer ; but the number of workpeople involved 
was larger than in any of the preceding nine years, 
and the time lost was three times as great. In 1901 
the time lost was 3,498,288 days ; that was the highest. 
In 1908 the time lost was 10,632,638 days. The wages 
thus lost to the workers was enormous, to which must 
be added the loss to employers and to the tradespeople 
in the districts affected. 'o what extent, in the then 
condition of trade, those losses could have been averted 
is a mere matter of speculation. Only in two years 
since the department has been able to deal with such 
statistics—that is, in the years 1893 and 1894—were 
the figures of last year exceeded, and then it was by 
the coal disputes in the federated districts and in 
Scotland. The disputes in 1893 overshadowed all 
since that date in the numbers involved and in the 
time lost. The next highest was in 1897-8—the engi- 
neers’ dispute; and then follows the South Wales 
miners’ dispute in 1898. The chief groups of indus- 
tries in which disputes arise are in the mining and 
quarrying, engineering and shipbuilding, textile, and 
the building trades. In the clothing and _trans- 
port industries they are fewer, but still the figures 
show that a good deal of unrest has been manifest in 
the last ten years. The duration of disputes varies 
very considerably, from under one week to over 20 
weeks, there being 128 of the former and 28 of the 
latter. The total numbers affected were greater in 
the period of from two to eight weeks than in others 
of a longer period. In all, 63 per cent. of the aggre- 

ate disputes were settled within a month. These 

gures are much increased over the normal by the 
engineering, shipbuilding, and cotton disputes already 
referred to. 

The most satisfactory part of the report is the 
record of the growth and extension of conciliation and 
arbitration in labour disputes. Singularly enough, in 
the year of the greatest disturbance—1908—there was 
a development of conciliation that was almost abnormal. 
Perhaps the action of the Board of Trade, under Mr. 
Lloyd George, in connection with the railway-workers” 
dispute with the companies, gave an impetus to the 
movement. Certain it is that the intervention of 
the Board of Trade in the cotton crisis helped the 
forward movement. Then, again, the disastrous 
dispute on the North-East Coast, the dispute on 
the Clyde, and elsewhere, led to negotiations and 
agreements with the shipbuilding operatives, the iron- 
founders and others, that have resulted in arrange- 
ments which will cover a period of several years, during 
which strikes and lock-outs will be averted. The 
negotiations of the employers and — in the 
cotton industries have not yet resul in an agree- 
ment, but they are not broken off ; there is yet a ho 
of a final arrangement, if only on an experimental basis. 
The great fact is that the methods of peaceful solution 
overshadow all the rest. It is a vast improvement 
upon what was the case 40 or 50 years ago, and em- 
ployers are more inclined than they were then to meet 
and discuss the situation. 


The report of the Associated Iron-Moulders of Scot- 
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land is not able to record any improvement in trade ; 
indeed, it appears that the outlook is very aged if 
not gloomier than ever. It seems from the figures 
given that shipbuilding is declining, in spite of 
rumours of large foreign contracts secured by British 
firms, and in spite of the Admiralty’s decision 
to extend its shipbuilding orders to strengthen the 
Navy. Speaking of the causes of the stagnation, the 
report says ‘“‘and yet no man can place the cause.” 
One reason, no doubt, is that the construction of ships 
of the largest tonnage can be completed from keel to 
the smallest fittings in an incredibly shorter time 
than was the case twenty-five or thirty years ago— 
even from ten to fifteen years ago. Improved machi- 
nery and newer labour-saving appliances enable the 
shipyards to turn out even a great liner in a com- 
paratively short space of time, with fewer hands than 
formerly. The membership increased slightly in the 
six weeks covered by this monthly report, which 
makes a late appearance in consequence. The income 
for the period was 3432/. 12s., the expenditure 4945/. 
lls. 3d., so that the capital account had to be reduced 
by 1512/. 0s, 4d. to meet excess of expenditure. In 
the last half-year the cost of out-of-work benefit was 
14,675/. 19s. 3d. ; superannuation, 5713/. 19s. 11d. ; 
two accident cases, 100/. each ; and cost of funerals, 
1828/. 16s. 1ld. The balance of funds in hand at date 
of report was 48,333/. 11s. 3d., the smallest balance 
for many years. Further correspondence is published 
in the report between the Employers’ Federation and 
the Iron-Moulders’ Association on ‘ wages questions 
and shop-management.” It is of the most amicable 
kind, and indicates more peaceful relations than ever, 
though even in the past the two bodies have been 
considerate of each other. 

The proposal of the London County Council, now 
the Education Authority for London, in lieu of the 
defunct London School Board, to raise the school age 
from thirteen to fourteen, and the report of the Com- 
mittee on the employment of children accentuates the 
fact that of recent years there has been a agi. | 
desire on the part not only of the social reformer anc 
innovator, but of the public generally, to deal with 
the problem of how to deal with the younger genera- 
tion, the fathers and mothers of future generations, so 
as to fit them to become worthy citizens of the country 
of their birth ; and to teach them how, by knowledge, 
self-reliance, and good conduct, to carve out for them- 
selves a place in the industrial and social system, where 
competition is growing keener year by year. The age 
limit of fourteen carries us back to the old apprentice- 
ship days, when at fourteen boys were apprenticed 
for seven years. That is not practicable now, except 
in certain industries. It is proposed that compul- 
sion shall be used to cause ‘‘the young persons” 
to attend evening-class instruction till eighteen years 
of age. Why not? If the State contributes to the 
maintenance, it ought to have power to enforce com- 

liance. The school is better than the streets. The 
atter affords a bad education for all concerned. 


In connection with the Scotch coal crisis, on 
Thursday in last week the representatives met under 
the presidency of the President of the Board of Trade, 
and subsequently under Mr. Askwith, K.G., but after 
many hours’ conference, with only adjournments for 
refreshments, the conference separated without an 
agreement being arrived at, except to re-assemble on 
the following day, Friday, the 30th ult. The final agree- 
ment was not arrived at until late on Friday night last; 
the announcement thereof was made public at 10 p.m. 
The agreement is that the wages of the Scotch miners 
shall not be reduced. The strike notices to be with- 
drawn. The consideration of the minimum wage to be 
left to the Coal Conciliation Board, under the presi- 
dency of an independent chairman, to be appointed as 
per agreement. The great thing is that the threatened 
strike has been averted. 








The most astonishing thing about the miners’ vote 
on the question of a general strike is the immense 
preponderance in its favour. One could understand it 
if the practical unanimity were confined to Scotland, 
the only part of Great Britain really concerned. But 
the same feeling is shown in Lancashire and Cheshire, 
where a practical agreement had been arranged ; in 
Northumberland, which is not affected by the Mines 
Kight Hours Act for another six months, and in South 
Wales, where a settlement was effected. In other 
coal-fields either not affected, or only partially affected, 
the same feeling prevailed in favour of a cessation of 
work. What is its meaning? Its in any case a dan- 
gerous display of power which is provocative. In the 
relationship of labour and capital it is even more to be 
deplored than in other cases, for, after all, the antago- 
nists have to work side by side when the contest is 
over, therefore the less friction the better. Of course, 
in Scotland the Mines Eight Hours Act is not exactly 
to the fore. It is a question of wages, apart from the 


Act, a reduction of 124 per cent. being claimed by the 
coalowners, and the miners’ reply is that the present 
wages shall be the minimum basis of rates in Scotland. 


The Federation in England and Wales support them, 
and that, too, in spite of agreements made and entered 
into after negotiation. One begins to doubt the wisdom 
of referendums after that. he men seem to have a 
delight in a general cessation of work, and yet it 
means privation to an enormous mass of persons who 
have no complaint, no grievance. But the leaders 
appear to be no more sane than the followers. How is 
such a condition of things to go on and succeed ? 





There is a movement among the cotton operatives of 
Lancashire for shortening the hours of labour by 
further legislation. In reality, the Acts passed in that 
direction were for the protection and advantage of 
women, young persons and children of both sexes, and 
not aahauiie for adult males. But as the latter 
cannot work without the former, the operation of the 
Acts covered all workers, without regard to sex or age. 
It would appear that now the male adult operatives 
seek legislation on quite other grounds—on the grounds 
of unemployment. One of the reasons perhaps why 
the present movement is inaugurated is that the em- 

loyers frequently resort to short time when trade is 

d, a policy in which the operatives have no voice. 
They may agree that over-production makes it neces- 
sary, or shortness of the raw material, but they dislike 
it none the less. They like to have a voice in deter- 
mining their own holidays, and no class or section of 
our people enjoy them with more zest, even if others 
think them rather too boisterous. The movement 
is set on foot by the card and blowing-room hands, 
but doubtless all the weavers are already in favour 
of it, and the spinners will not lag behind. The 
ultimate hope is to reach the eight hours limit, as in 
the case of the miners, but the leaders have not decided 
whether to go in for an eight-hour day, or to attain it 
by instalments. It may be that the subject will come 
up for debate in the negotiations for a scheme, which 
is now under consideration, for some self-adjustin 
scale for the regulation of wages. If by mutua 
arrangement an agreement could be arrived at, it 
would doubtless be far better than wrangles in and out 
of Parliament over the provisions of an Act. So far 
the Mines Eight Hours Act can scarcely be said to be 
satisfactory in its operation. It is certainly not an 
example to quote as yet. 





The riotous scenes witnessed at Morpeth recently 
are most regrettable. The scenes alluded to arose out 
of the prosecution of a batch of men for absenting 
themselves from work without notice—a breach of 
contract, in fact, which, it is well known to the men, 
is illegal. The men were fined 10s. each and costs, or, 
failing to pay, were liable to imprisonment. The men 
marched to the Court in procession, with bands play- 
ing and flags and banners waving, and endeavoured, 
so it is alleged, to overawe the Court. At any rate, 
they came into conflict with the police, and some 
heads were broken. The employers offered to accept 
one-half the fine—that is, 5s.—if the men would con- 
sent to return peacefully to work. This they refused 
to do, declaring that they would rather go to prison. 
It does not appear that the Northumberland Miners’ 
Association in any way sanctioned or favoured the 
proceedings—either the breach of contract or the 
conduct of the men when, and after, they were sum- 
moned, Asa general rule, the Northumberland miners 
are kept well in hand. But the men have undergone 
a period of unrest. For years they refused to join 
the National Federation of Miners, by ballot and 
otherwise ; then they veered round. They also opposed 
the Mines Kight Hours Bill by their representative 
in Parliament ; now they have accepted it, with the 
added proviso that it does not come into force until 
January 1 next. This is a change of front altogether. 
Are they — out of hand? The vote for a stop- 
page of all pits recently would indicate that they are. 





A dweller in Cape Town has called attention to a 
recent speech of Lord Curzon’s, in which his lordship 
indicated South Africa as suitable for emigration. The 
writer lives there, and has experience, and he deplores 
the fact that the industrial situation there is such that 
those whites who can are leaving for other places where 
things are brighter. He states that there are thousands 
ofindustriousmen—not wastrels—whocannotfind work. 
This is confirmed by the reports of trade unions with 
branches in South Africa. he letter—a signed one, 
giving the writer’s address—urges those who think of 
migrating there to wait until trade is better. Now 
that the union or confederation is completed, it may 
become a — place for capable emigrants of the 
right sort, but the boom is not yet. 

Canada, on the other hand, can find room for thou- 
sands—35,000 harvesters, it is stated—to gather in 
the magniticent harvest of this year. They are needed, 
urgently needed ; work is plentiful, wages are good, 
and employers are only too anxious to make terms. 
Of course, it is only a seasonal engagement, but the 
pay is sufficient to induce willing workers to try their 
chance. The right thing is to go where men are 





wanted, and not to venture where they are not. 


In the Supplementary Civil Service Estimates, 
issued last week, there appears 200,000/. unemployed 
grant, under the Act of 1905 ; labour exchange build- 
ings, 79,000/.; labour exchange salaries, 25,000/.; and 
trade boards, 5000/. All these votes are industrial. 
The purpose is to help the poor and the unemployed. 
It is to be hoped that the expenditure will realise all 
that is expected and hoped for. A great deal depends 
upon the administration, much of which is in local 
hands, though with a Government department behind. 





A trade union case of considerable importance was 
decided by the House of Lords last week. A work- 
man brought an action against an official of a trade 
union for preventing him getting employment. The 
County Court decided for the plaintiff so also did the 
Divisional Court, but the Court of Appeal reversed 
those decisions and gave judgment for the defendant. 
The House of Lords has reversed the latter, the deci- 
sion being in favour of the workman, and against the 
trade union official. This case is dealt with in another 
column. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 28. 

THE tone and outlook of the steel industry may be 
better understood by the fact that twenty-eight addi- 
tional blast-furnaces are under construction or pro- 
jected for immediate construction. A general upward 
tendency in prices is evident in all lines excepting 
steel rails. Strike disturbances in the Pittsburg dis- 
trict are curtailing production considerably, and unless 
there is an early resumption of work at these mills, 
shipments of raw materials to them will have to be 
sto for want of room. The steel-car strikes at 
McKusport and Butler, in Western Pennsylvania, 
have caused an accumulation of material. The United 
States Steel Company has decided to increase the 
capacity of its National Tube Company at Lorain, 
Ohio, by the addition of a skep-mill and two butt-weld 
mills to manufacture wrought-steel pipe. The United 
States Steel Company has been endeavouring to secure 
the ownership of the Republic Iron and Steel Company, 
but the negotiations fell through, and the latter com- 
pany will proceed to erect a large tube plant at Hazel- 
ton, Ohio, and the two companies will be active com- 
petitors. The tone of the iron trade is optimistic and 
nearly all concerns are asking higher prices. Scarcely 
any concerns are soliciting orders for future delivery, 
because of the upward trend of prices. The Carnegie 
Steel Company was the last to advance quotations. 
This company has just closed a contract with the 
Bessemer Association for 100,000 tons of Bessemer at 
15.50 dols. at Valley furnace. The Youngstown Sheet 
and Zinc Company has purchased 25,000 tons, the 
Republic Iron and Steel Company has made a large 
purchase, and Messrs. Jones and Laughlin have also 
on a heavily of Bessemer pig, the result of which 

as been an advance to 16 dols. Foundry grades have 
also advanced under liberal buying. Sales of 600 tons of 
ferro-manganese at 62 dols. Pittsburg have been made. 
Three large concerns have advanced the price of steel 
bars by 1.30 dols., and others are expected to follow. 
Heavy orders for common iron have advanced the 
price by 1.45 dols. to 1.50 dols. at mill. 

Advices from farther Western mills show a wide- 
spread improvement in all lines of steel, excepting 
steel rails. Negotiations are under way for several 
large lots, and sales will probably be soon expected. 
Wages for puddlers have been advanced at some 
Pittsburg mills 124 cents a ton. 

The United States battleship Michigan, 16,000 tons, 
has just completed a 24-hour run at 12 knots without 
a hitch. Her maximum speed on the Maine Coast was 
20} knots ; average, 184 knots. The tariff agitation will 
soon be over, and a sense of disappointment prevails 
among conservative elements. The President appa- 
rently has yielded on all except one or two points. 
What the outcome will be remains to be seen—probably 
a congress next year that will reconsider the entire 
subject. 








THe French Destroyer ‘“Cuasszur.”—This de- 
stroyer, which was built by the Chantiers et Ateliers 
Augustin Normand, Havre, carried out her official high- 
speed trial on July-31. Her speed was 30.4 knots; the 
contract speed was 28 knots. 





PrrsonaL.—The Directors of the Wolseley Tool and 
Motor-Car Company, Limited, announce that they have 
appointed Mr. Ernest Hopwood managing director of the 
company. Mr. Hopwood will be resident in Birmingham, 
to which place the head office of the company has recently 
been transferred.—The Key Engineering Company have 
arranged for Messrs. Galloways, of Manchester, to manu- 
facture the Ehrhardt and Sehmer large-power gas-engines, 
for which the Key = 4; Company ha mal, ent agents 
for some years past. The Key Engineering Company will 
henceforward act as agents for the sale of the Ehrhardt 
and Sehmer engines manufactured by Messrs. Galloways, 
as well as those of German manufacture.—Mr. J. Mitchell 
Moncrieff, Ml. Inst. C.E., civil engineer, has taken larger 
offices at Pearl Buildings, Northumberland-street, New- 





castle-on-Tyne. 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
Glasyow Pig-Iron Market.—Last Thursday morning the 
market was very quiet, but prices were steady. The 
dealings consisted of one lot of Cleveland warrants at 
48s. 11d. five days, and at the close there were sellers at 
48s. 1ld. cash, 49s. 2d. one month, and 49s. 74d. three 
months. In the afternoon the tone of the market was 
very much better, and prices advanced about 24d. The 
turnover amoun to tons of Cleveland warrants at 
49s. 1d. and 49s. 14d. cash, 49s. 34d. and 49s. 4d. one 
month, and 49s. 83d. and 49s. 9d. three months. Closin 
sellers quoted 49s. 14d. cash, 49s. 44d. one month, an 
49s. 10d. three mont On Friday morning the tone 
was again firm, and 3000 tons of Cleveland warrants 
changed hands at 483. 3d. and 48s. 24d. cash, 49s. 5d. 
and 49s. 54d. one month, 49s. 6d. September 7, and 
49s. 1ld. three months. The session closed firm with 
sellers at 49s. 3d. cash, 49s. 6d. one month, and 49s. 114d. 
three months. In the afternoon the market was quiet, 
but prices were again firmer. The business was limited 
to 1000 tons of Cleveland warrants at 49s. 64d. one month, 
and 49s. 64d. September 2. At the close sellers’ quota- 
tions were firm at 49s. 4d. cash, 49s. 7d. one month, and 
50s. three months. On Monday the market was closed 
all day, being August Bank Holiday, and when business 
was resumed on Tuesday morning a strong tone pre- 
vailed. This was somewhat due to better trade re- 
ports and to the settlement of the dispute in the coal 
trade. Cleveland warrants to the extent of 12,000 tons 
changed hands at from 49s. 9d. to 49s. 104d. cash, at 
49s. 74d. seven days, from 50s. 0}d. to 50s. 14d. to 
50s. one month, at 50s. 3d. and 50s. 24d. October 5, and 
50s. 74d. three months. At the close sellers’ quotations 
were easier at 49s. 94d. cash, 50s. 0}d. one month, and 
50s. 64d. three months. In the afternoon the tone of the 
market was a shade easier, and 2500 tons of Cleveland 
warrants were done at 49s. 7d. cash, 49s. 104d. one month, 
and 49s. 10}d. September 10, and at 50s, 3d. three months. 
Closing prices were named at 49s. 7d. cash, 49s. 104d. 
one month, and 50s. 34d. three months sellers. When the 
market opened to-day (Wednesday) the tone was steady, 
and a moderate business of 4000 tons of Cleveland 
warrants was put through at 49s. 7d. cash, 49s. 10d. 
one month, and at 50s. 34d. and 50s. 3d. three months. 
Closing sellers quoted 49s. 7d. cash, 49s. 104d, one month, 
and 50s. 34d. three months. Cash buyers of hematite 
offered 56s. 6d., but sellers quoted 57s., and there were 
sellers of standard foundry iron at 48s. 9d. cash, In the 
afternoon there was little change in the market, and 
Cleveland warrants were practically unchanged from the 
prices of the morning session. The following are the market 
quotations for makers’ (No. 1) iron :—Clyde, 60s.; Calder 
and Gartsherrie, 60s. 6d.; Summerlee, 61s.; Langloan, 
Gls.; and Coltness, 88s. 6d. (all shipped at Glasgow) ; 
Glengarnock (at Ardrossan), 62s. 6d.; Shotts (at Leith), 
60s. 6d.; and Carron (at Grangemouth), 63s. 


Sulphate of Ammonia.—The sulphate of ammonia 


market is still fairly quiet, with only a moderate amount | t 


of business passing. The current price is round 11. 5s. 
per ton for prompt business, Glasgow or Leith. The 
shipments from Leith Harbour last week only amounted 
to 95 tons. 


Scotch Steel Trade.—The Scotch steel trade is rather 
quiet at thé moment, but specifications for ship and 
boiler-plates are a little more plentiful this week. All 
the works are not yet in full operation, but within the 
next few days it is expected that most of the rolling- 
mills will again be running, Several thousand tons of 
ship-plates are required locally, but buyers are not 
desirous of being severely bound on the point of delivery. 
If suitable arrangements can be made, then the orders 
will be placed at once. The booking of orders for struc- 
tural sections is much better, and it is believed that some 
other large orders are also likely to be placed shortly. 


_ Malleable-Iron Trade.—Reports state that malleable- 
iron makers in the West of Scotland are in a slightly 
better position than they have been for some time back, 
yet there is still much room for improvement. Some 
good shipment orders for bars have been secured this 
ie hae the prices which have been accepted are very 
OW in ° 


Scotch Pig-Iron Trade.— Business in Scotch pig iron has 
not been very heavy of late, but a good tone has been in 
evidence during the past few days. Home consumers of 
the ordinary brands are still only purchasing moderate 
quantities, and the export trade is fair. 


Blast-Furnacemen’s Wages.--As a result of the report 
by Mr. John M. Macleod, C.A., Glasgow, to Messrs. 
James C. Bishop and James Gavin, joint secretaries of 
the Board of Conciliation between the owners of blast- 
furnaces in Scotland and the blast-furnacemen, as to the 
price of Scotch pig-iron warrants in the Glasgow market 
tor the months of May, June, and July, 1909, there is no 
change in the wages of the workmen. 


Shipbuilding.—The ee gl returns for the past 
month, while showing a slight increase over the previous 
month, are still the lowest for the month of July for 
several years past. The total output for all the districts 
in Scotland amount to 27 vessels of 22,628 tons, making a 
total for the year to date of 172 vessels, of 198,394 tons. 


The figures for July are made up as follows :— 


Vessels. Tons, 
The Clyde .. . oe a 20 19,738 
The Forth .. a i on 2 200 
The Tay a ie he os 1 2,000 
‘lhe Dee ot . ~ a 690 


The Clyde total for the month of June was 19,150 tons, so 
that the increase for July was 588 tons; but when the 
returns for 1998 are taken for comparison, we find that 








July of that year was 16,012 tons better than the past 
month. One pleasing feature, however, is that the Clyde 
total for the past seven months is nearly 3000 tons better 
than for the corresponding period of 1908. Very few 
large vessels were ems oe last month, the largest — 
one of 5719 tons, one of 4800 tons, one of 2500 tons, an 
one of 2000 tons. With regard to new work it cannot be 
said that the bookings have been heavy, but now that the 
threatened strike in the coal trade has been averted, and 
the — business outlook is better, we can look for a 
steady improvement in the shipbuilding industry. 


Institutions of Engineers and Shipbuilders: Joint Con- 
ference in Glasgow.—A joint conference of the Institution 
of Engineers and Shipbuilders in Scotland and the North- 
East Coast Institution of Engineers and Shipbuilders was 
o— in Glasgow to-day (Wednesday). In the absence, 
through indisposition, of Mr. Ward, the President of 
the Scottish Institution, Mr. C. P. Hogg, Glasgow, 
presided, and an address which had been pre- 

red by Mr. Ward. In the course of the address 

r. Ward said that the ambition of the Institution 
of Engineers and Shipbuilders in Scotland was to 
make their house in G Ww a source whence there 
might emanate stimulating influences for the advance- 
ment of engineering. It was because of a certain exchange 
of data in recent years through technical institutions and 
the technical Press that relatively more rapid progress 
had been made during the past twenty years than in 
preceding generations. Mr. Summers Thceten, the pre- 
sident of the North-East Coast Institution, returned 
thanks for the welcome that had been extended to the 
visitors, and he also expressed regret at Mr. Ward’s 
indisposition. Two papers were afterwards read to the 
conference, one by Sir Andrew Noble, entitled “A 
Slight Sketch of the History of Propellants,” and the 
other by Engineer-Commander Wisnom, R.N., entitled 
‘* Notes on the Trials and Performances of the 8.8. Otaki, 
Fitted with a Combination of Reciprocating and Turbine 
Machinery.” This we print in the present issue on an- 
other page. During the afternoon a number of public 
works in the district were visited, and the conference 
will be resumed to-morrow (Thursday). 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Death of Mr. John Shaw.—The news of the death of 
Mr. John Shaw, of the Yorkshire Wire-Rope Works, 
while on board the s.s. Pericles, homeward bound from 
Australia, has been received with deep regret by Sheffield 
manufacturers. Messrs. John Shaw, Limited, ad a con- 
siderable trade with Australia, and Mr. Shaw’s eldest son, 
who was the Australian representative of the firm, had 


been drowned in the wreck of the Penguin, off New 
Zealand, on February 12. On February 17, Mr. John 


Shaw, with his wife and daughter, set sail for Aus- 
tralia, and there installed his youngest son, Mr. Wil- 
fred Shaw, in the place rendered vacant by the sad 
ragedy. Mr. Shaw was unwell whilst in Australia, 
and he should have arrived home on Friday, August 6, 
together with Mr. Herbert Shaw, who had joined 
him at Durban, but the sad news of his death and 
burial at sea was sent from Teneriffe. The deceased 
manufacturer had several times been to South Africa and 
the Transvaal goldfields, Natal, Australia, and New 
Zealand, and had received considerable help in the exten- 
sion of the firm’s business from his sons, who had passed 
many years in the works in order to fit them for the task 
which now devolves upon them. Mr. Shaw was well 
known in Masonic circles. 


Tron and Steel.—Most of the steel works have been 
closed down for nearly a week, and it is likely that the 
innovation of a general holiday will be extended in the 
future, as it is better for business than the old system of 
spreading holidays over the whole summer months. The 
proximity of the holidays affected the little business that 
was being done in ircn and steel, and the trouble in the coal 
industry had depressed trade. There is a general feeling 
of relief throughout Sheffield at the termination of the coal 
crisis, as it is common knowledge that some of the big 
houses could not have carried on for many days in the 
event of a stoppage of the coalsupply. Orders for armour- 
plate, following on those received at the beginning of the 
year, have been placed in Sheffield. They are in respect of 
the two Dreadnoughts building in private yards, and each 
of the armour-plate makers has secu a share, so that 
this branch promises to be better off than it has been for 
some years past. Messrs. Vickers Sons and Maxim are 
busy on guns for the British and Japanese Governments, 
and they are just delivering to the Admiralty the biggest 
gun made, a 12-in. Mark VI., which is considerably 

igger than the Dreadnought guns. As for the general 
trade, there is still no improvement in the home market, 
but orders from foreign countries keep up steadily. 
Scarcely anything has been done in pig iron, the 
Lincolnshire foundries having been set down for the 
week. Business is exceptionally slack in finished iron, 
engineering, and general foundry work. It is feared 
that the labour trouble in Sweden will seriously affect 
Sheffield. If the Swedish iron works are set down 
for any length of time, the local crucible steel trade 
will be hampered in its supply of raw material. The 
foreign demands for steel, wire, saws, and tools are com- 
ing in fairly well, while, although the file trade is slack, 
the improved manufacturing condition introduced by 
Sheffield firms have taken the business completely out of 
the hands of the Americans. A Tinsley firm have opened 
an extensive wire-rod mill, and it is stated that they have 
sufficient orders to keep the mill running night and day 
for six months. Business in cutlery shows no further 
shrinkage, and the output is somewhat heavier than a 
year ago. The‘demand from the Colonies shows no sign 








of abatement. Plate and silver factories are doing a 
moderate business. 

South Yorkshire Coal.—The demand for coal increased 
very considerably owing to the trouble in Scotland, and 
the fear of a general stoppage. However, prices are not 
actually increased, but a considerably greater degree of 
firmness is noticeable in the values of first-grade quali- 
ties. London is making great demand for best house 
coal, and collieries are unable to ee up with the 
demand for hard steam coal, The supp N is somewhat 
in arrears owing to the recent trouble with the pit-lads. 
Steam nuts are moving steadily, values being moderately 
well maintained. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Values of Cleveland iron 
are higher than they have been this year, and prospects 
are brighter than they have been for some time past. 
There are a good few buyers in the market who are not 
only anxious to place orders for early delivery, but who 
are prepared to make forward contracts at above current 
quotations. Traders take little heed of the continued 
rather heavy additions to the warrant stores, and the 
large and still increasing stocks in makers’ yards, as they 
hold to the belief that before long both stores will have 
to be considerably drawn upon in order to meet require- 
ments. Shipments of pig iron this month are expected 
to be on a fairly good scale, and local consumption pro- 
mises to be considerably heavier than it has been of late. 
The continued satisfactory reports from the United 
States have a stimulating influence on this market. 
No. 3 g.m.b. Cleveland pig is 49s. 9d. for early f.o.b. 
delivery, at which figure some fairly good sales have been 
made, whilst the forward quotation is quite 50s., a con- 
tract having been made at that price for delivery over the 
first quarter of next year. No 1 is 52s.; No. 4 foundry, 
48s. 9d.; No. 4 forge, 48s. 6d.; and mottled and white 
iron, each 48s. Some slight improvement is noticeable in 
East Coast hematite pig iron, but values are below what 
they should be precnal| with the rates ruling for Cleve- 
land pig. Mixed numbers of hematite are on sale at 55s., 
and doubtless that figure could be shaded. Foreign ore 
is quiet, but prices are upheld on the basis of 16s. 3d. 
ex-ship Tees for Rubio of 50 per cent. quality. Average 
blast-furnace coke is firm at 15s. 6d. delivered here. 


Manufactured Iron and Steel.—There is not a great deal 
doing as yet in manufactured iron and steel, but the out- 
look is decidedly brighter than it has been for some time 
past. More inquiries for shipbuilding material are re- 
ported, and this week the Newport Rolling Mills have 
once more been put into operation, after having been idle 
for a while owing to lack of orders. Producers of railway 
material keep well employed. Common iron bars are 
61. 15s.; best bars, 7/. 2s. 6d.; best best bars, 7/. 10s. ; packing- 
iron, 5/. 5s.; iron ship-plates, 6/.; iron ship-angles, 6/. 15s. ; 
iron ship rivets. 71. Ls 9d.; iron girder-plates, 67. 5s.; iron 
boiler-plates, 7/.; steel bars, 6/.; steel ship-plates, 57. 15s. ; 
steel ship-angles, 5/. 7s. 6d. ; steel boiler-plates, 6/. 15s. ; 
steel strip, 6/. 2s. 6d.; steel hoops, 6/. 5s.; and steel joists, 
5l. 7s. 6d. to 5/. 12s. 6d—all less 24 per cent. Cast-iron 
railway chairs are 3/. 10s. ; light iron rails, 67. 7s. 6d.; 
heavy steel rails, 5/. 5s.; and steel railway sleepers, 62. 10s. 
—all net cash at works. Iron or steel galvani corru- 
gated sheets, 24 gauge, stand at 10/. 10s. f.o.b.—less the 
usual 4 per cent. 


Tron and Steel Shipments.—Pig-iron shipments during 
July were on only a moderate scale, amounting to 101,610 
tons, 84,067 tons of which went from Middlesbrough, and 
17,548 tons from Skinningrove. The average clearance 
pér working day was thus 3763 tons. For the previous 
month the total despatched was 105,203 tons, or a daily 
average of 3899 tons; and for July last year the total 
shipments of pig iron reached 120,065 tons, or an average 
of 4446 tons per working day. Of the pig iron shipped 
from Skinningrove last month, 16,499 tons went to Scot- 
land and 1044 tons to Holland. Of the pig iron loaded at 
Middlesbrough last month, 62,529 tons went abroad and 
21,538 tons coastwise. Italy was the largest customer, 
receiving 10,301 tons ; Scotland took 10,200 tons; Japan, 
9418 tons; Germany, 9220 tons; France, 7425 tons, and 

Yanada, 6575 tons. Manufactured iron shipped during 
July amounted to only 9605 tons, 3626 tons of which went 
foreign and 5979 tons coastwise, India being the largest 
buyer with 2489 tons. Steel cleared last month amounted 
to 51,605 tons, 46,486 tons of which went abroad and 5119 
tons to coastwise customers. The largest importer was 
Northern Nigeria, to which country 14,437 tons were 
despatched ; whilst China received 7642 tons ; India, 7189 
tons; and the Argentine, 6375 tons. 








Tue BraziLian Destroyer “‘ ALAGOAS,” —The Alagoas, 
the seventh of the ten torpedo-boat destroyers ordered by 
the Brazilian Government from Messrs. Yarrow and Co., 
Limited, was successfully launched on the Clyde on the 
29th ult. The vessel was christened by Senhorita Regina 
Maurity, daughter of His Excellency Admiral Maurity, 
whose name is famous as having forced the pene of 
Humayté during the Brazilian and Paraguayan War 
His Excellency Admiral Maurity, Captaine Rosauro do 
Almeida, and other officers of the Brazilian Navy were 
also present at the launch. The Alagoéas, like her sister- 
vessels, is 240 ft. in length by 23 ft. 6 in. beam, and will 
be fitted with two sets of triple-expansion four-cylinder 
engines and two double-ended Yarrow boilers, each boiler 
supplying steam for about 4000 horse-power. She will 


also be fitted with an installation for wireless telegraphy, 
and refrigerating apparatus for keeping the magazines 
and cabins cool. 
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NOTES FROM THE SOUTH-WEST. 


Cardif.—Business has been almost at a standstill in 
consequence of the holidays, but quotations have shown 
steadiness ; smalls, in view of an anticipated shortage, 
have even been firmer. The best large steam-coal has 
made 17s. 3d. to 17s. 6d. per ton, while secondary quali- 
ties have ranged from 15s. to 16s. 6d. per ton. House 
coal has shown scarcely any change; the best ordinary 
descriptions have made 14s. 6d. to 15s. per ton. No. 3 
Rhondda large has brought 17s. 6d. to 18s. per ton. 
Foundry coke has been quoted at 18s. 6d. to 22s. 6d. per 
ton ; and furnace ditto at 16s. 6d. to 17s. 6d. perton. As 
regards iron ore, Rubio has made 15s. 6d. to 15s. 9d. per 
ton upon a basis of 50 per cent. of iron, and charges, in- 
cluding freight, insurance, &c., to Cardiff or Newport. 


The ‘‘ Crusader."—The new ocean-going destroyer 
Crusader, recently launched from Messrs. White and 
Co.’s yard at East Cowes, has made satisfactory preli- 
minary trials off the east coast of the Isle of Wight, 
attaining a high speed in spite of rough weather. On 
Tuesday the Crusader left Cowes for Sheerness for pre- 
liminary steam trials. Her 24 hours’ fuel consumption 
trials are provisionally fixed for August 14. 


Alexandra (Newport, &c.) Docks.—The revenue of the 
Alexandra (Newport and South Wales) Docks and Rail- 
way Company for the first half of this year was 142,494/., 
as compared with 135,941/. in the first half of 1908. The 
working expenses were 80,072/., and 74,7961. respectively, 
so that the net revenue for the first half of this year was 
62,422/., as compared with 61,145/. The net revenue for 
the six months ending June 30 was sufficient to provide 
for fixed charges and dividends at the rate of 44 per cent. 

er annum upon the first and second preference stocks, 
eaving & haies of 6488/. to be carried forward. The 
expenditure on capital account for the first half of this 
year was 111,695/. ; the principal outlay was made upon a 
new deep lock, on which 104,874l. was spent. 


Taff Vale Railway.—The revenue of the Taff Vale Rail- 
way Company for the first half of this year was 516,690/., 
as compared with 525,073/., while the working expenses 
were 207,729/., as compared with 302,690/. In the main- 
tenance of permanent way, wages and materials were 
44001. heavier. but 2700/. was saved in other repairs. The 
cost of coal was 9500/. less, and other savings made a 
reduction of 10,527/. under the head of locomotive power. 
Carriage repairs cost 15467. more, of which over 1000/. 
was expended in wa; Train-mileage was reduced by 
about 12,000 miles. The charges for permanent way in- 
cluded the cost of renewing 5 miles of Locomotive 
repairs were made to 63 engines, of which 28 received 
heavy, 12 light, and 23 temporary repairs; 89 carriages 
and 278 wagons also received heavy, and 570 carriages and 
1030 wagons light, repairs. 


The Severn Waterway.—Mr. W. J. Goldworthy, pre- 
siding at a meeting of the Newport Chamber of Com- 
merce, reported as to the recent conference at Bristol on 
the question of a canal from the Severn to the Midlands. 
Newport, he said, entered into a pledge with the con- 
ference to appoint a canvasser to visit personally traders 
in Newport and Monmouthshire. About fifty firms had 
had the scheme ee pean to them, and the prospects of 
its being adopted, provided there was a probability of 
sufficient traffic; and they were asked to say what 
traffic would be likely to be done with an improved 
waterway. A canal to Birmingham from the Severn 
would be 754 miles in length, but only about 30 miles 
would need to be fully equipped for dealing with vessr « 
up to500 tons. The secretary (Mr. 8S. D. Williams) sa.d 
there was a certain amount of apathy on the matter which 
it was hoped would be removed. 


The Forest of Dean.—A meeting of Dean Forest miners 
was held on Saturday to arrange a distribution of the 
proceeds of two recent sales of coal takings. Mr. Elson, 
the president, reminded his fellow free miners of those 
who prognosticated that their rights were not worth 24d., 
whereas within two years they had distributed nearly 4000/. 
They had sold gales representing 100,000,000 tons of good 
workable coal. Calculating the output at 1,000,000 tons 
per annum, this prolonged the life of the coalfield by 100 
years. It also meant that the royalty to be paid the free 
miners during that period would reach the substantial 
sum of 208,000/., or 285/. for each of the applicants. 
Besides, by the disposal of their property to capitalists 
for development, wages at bs. per ton would represent 
25,000, 0002. 

Dowlais.—Operations have, of course, been a good deal 
affected by the holidays, but until they commenced there 
was a good production all round. 








ENGINEERS AND SMOKE-ABATEMENT APPLIANCES.—On 
Saturday afternoon, the 17th ult., about thirty members 
of the Rochdale and District Motive Power Mutual 
Improvement Society visited the works of Messrs. Ed. 
Bennis and Co., Limited, Little Hulton, Bolton. They 
were conducted through the shops by Mr. A. W. Bennis, 
M.1. Mech. E., A.I.E.E., and statf, and shown the dif- 
ferent branches of coal and labour-saving apparatus in 
their various stages of manufacture. Amongst the 
objects of attention were the machine-stoker fitted 
with natural-draught furnace, the machine-stoker fitted 
with self-cleaning compressed-air furnace, the improved 
smokeless chain-grate stoker, various elevating and 
conveying plants in course of erection, and the up- 
to-date moulding appliances installed for the pro- 
duction’ of castings. Considerable interest was shown 
in the new balanced shovel-arm, and also the im- 
proved 1909 model high-duty smokeless and gritless 
coking stoker fitted with the self-cleaning compressed- 
air furnace, 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Tron Warrant Markets. ) 
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represents 1s. in the case of tin plates, hematite, Scotch and Cleveland iron, and 11. in all other cases. 
The price of quicksilver is per bottle, the contents of which vary in weight from 70 Ib. to 801b. The metal- 
prices are perton. Heavy steel rails are to Middlesbrough quotations. Tin plates are per box of I.C. cokes. 





ASSOCIATION OF GERMAN FouNDRYMEN.—A number of 
ovrominent specialists in foundry work and managers of 
arge foundries have combined together to form an asso- 
ciation in Berlin, the object of which is to further the 
science of foundry practice and of the industrial branches 
connected therewith, by an active exchange of views 
among members. he association is to be called the 
‘**Vereins deutscher Giessereifachleute,” with offices in 
Charlottenburg—60, Sybelstrasse. 





Water-Powrer 1n Norway.—The British Vice-Consul 
at Bergen reports that, according to the Vestlandsposten, 
a company called the Aktieselskab Lysefjord has obtained 
an option on the Aardals and Stdlsaaens watersheds, 
and has purchased a concession for their regulation and 
sale. The area of the watersheds is given as 502 square 
kilometres. The power-station will probably be situated 
near Maagelien, at the end of the Lysefjord, east of 
Stavanger, and it is estimated that about 100,000 horse- 
power will be obtainable. 





THE GAINSBOROUGH ReFusE-DestRUCTOR PLANT.—The 
new refuse-destructor plant installed by the Gainsborough 
Urban District Council was formally opened on the 21st 
ult. It contains a two-cell Meldrum destructor of the 
back-feed_ type, capable of efficiently destroying 14 tons 
of general house refuse per hour, the heat being utilised 
for steam-raising in a Lancashire boiler 30 ft. by 7 ft., 
working at 150 lb. per square inch pressure. The plant 
was erected, under the supervision of Mr. 8. W. Parker, 
engineer and surveyor to the Gainsborough Council, by 
Messrs. Meldrum Brothers, Limited, of Timperley, Man- 
chester, who have carried out the work expeditiously and 
in the most satisfactory manner. 





ArrsHip Motors.—The Wolseley Tool and Motor-Car 
mpany, which is owned by Messrs. Vickers Sons and 
Maxim, are potion ® special effort to obtain the distine- 
tion of supplying the British-made motors for the new 


dirigible balloon now being constructed for the National 
Airship Fund, The experience of this firm with marine 





motors is probably greater than that of any other firm in the 
kingdom, but it is not so well known that they have also 
constructed a number of motors for aerial work. The 
machines of Professor A. K. Huntingdon and Mr. Pitman 
were both engined by the Wolseley Company, who are 
also supplying the motor for a flying-machine now being 
built in France. A’ most ingenious and effective system 
of testing aerial engines has been devised by this firm. 
The engines are mounted on a motor-car chassis specially 
prepared for the purpose, which is then driven round and 
round a very uneven track at high speeds. The motor is 
thus subjected to a series of shocks far greater than any 
that would possibly be experienced on an aeroplane or 
dirigible balloon. The power developed is taken up by 
means of an air-brake in the shape of a fiat-bladed pro- 
peller, by means of which device the power of the motor 
can be determined with great precision. 


Tue Supmerststk ** DyKKEREN.”—The submersible 
Dykkeren, launched on the 18th ult. st the Fiat-San 
Giorgio Shipyard, Muggiano, was built to an order from 
~~ ‘ —_ Marine Ministry, -— is the cme . her kind 
which that nation er principal dimensions 
and chief pr psn as follow kant 113 ft. 
8in.; breadth, 11 ft. ; draught, 7 ft. 3 in. ; a 
on surface, 103 tons; displacement when completely sub- 
merged, 128 tons; maximum speed on surface, 11 knots; 
maximum speed when submerged, 74 knots. The sub- 
mersible is propelled by electric motors only, — by 
a powerful battery of electric accumulators, which give 
her a range of 75 miles at cruising speed. The arma- 
ment consists of two —oe with two torpedoes of 
5.20 metres (17 ft.) in length, with a charge of 95 kilo- 
grammes (209 Ib.) of gun-cotton. The Dykkeren was put 
in hand in September, 1908, and was finished in about ten 
months ; the trials for her acceptance will now take place, 
and it is thought that she will be able to leave on 
August 15, being towed to Copenhagen. The Fiat-San 
Giorgio, who have made a speciality of the construction of 
submersibles, launched in February last, the Swedish sub- 
mersible Hvalen, which will shortly leave for Stockholm, 
propelled by her own engines, 
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INDICATING OF GAS-ENGINES.* 


sons of indicators, as it was found that after these experi- 
ments had been concluded that the cylinder of the engine 


By Professor Freperic W. BurstAatt, of the University | was very badly oval, and a very considerable amount of 


of Birmingham. 

In the Report of the Standards Committee on Gas- 
Engines of the Institution of Civil pe. the 
opiniont was expressed that the indicating of gas-engines 
was open to very much greater errors than was the case 
with steam-engines, and that they therefore preferred to 
draw all their conclusions from the studying of the 


| leakage was taking place from the motor cylinder to the 
| differential piston, which vitiates the results as 

| efficiencies; but as the indicator diagrams were taken 
simultaneously, the comparison of the indicator is not 
| affected. 

| _ The engine experimented upon had a cylinder 16 in. in 
diameter by 24 in. stroke, running at 165 revolutions per 


THE TWO INDICATOR-GEARS FITTED TO THE PREMIER ENGINE. 
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brake horse-power. The matter was considered by the 
Research Committee of this Institution, and in er to 


determine what the error amounted to in the indicating 
of gas-engines it was decided to use two indicators simul- 
taneously ; one being the ordinary string type, and the 
other the optical indicator. The results obtained in the 


present paper are to be looked upon as purely compari- 
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minute under full load. It was constructed by the 
Premier Gas-Engine Company, and is fully described in 
the Third Report to the Gas-Engine Research Com- 
mittee.* 

The comparison was undertaken in connection with 
the C trials in the Third Report, being about 180 lb. above 
atmosphere. The only variation in the four tests was 
the amount of gas admitted, the mean pressure varying 
from 54 kilogrammes per square centimetre (78 Ib. per 
square inch) up to about 7} kilogrammes per square centi- 
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* Proceedings, 1908, Part I., page 5. 





metre (103 Ib. per square inch). The method of driving the 
two indicators and the branch-piece showing the attach- 


ment are fully illustrated in Fig. 1, annexed. It will be 
observed that the branch-piece is not etrical, as it 
was impossible to fit a symmetrical fitting on to the 
limited space available on the breech end. e Crosby 


indicator was on the end of the straight passage, while 
the optic was at the end of the bent . To test 
the effect of this want of symmetry, simultaneous 
diagrams were taken with two Crosby indicators, which 
were then interchanged, but it was not possible to detect 
any difference between the di ms on either indicator. 
Hence it is reasonable to conclude that the actual pres- 
}sure on each indicator was substantially the same. 
The length of the passage between the indicators and the 
motor cylinder was some 15 in., and the diameter of the 
pipe originally Zin. This was found to give serious oscil- 
| 





ations down the expansion line, even when a compara- 
tively heavy spring was used—namely, 400 Ib. per square 
inch. When the indicator-hole was opened up to } in, in 
diameter these oscillations disappeared, showing the im- 
| portance of having wide passages from the cylinder to the 
| indicator when there is any considerable distance for the 
| pressure to The string indicator employed was the 
| well-known Crosby type, selected by the Crosby Company 
for these tests. In previous experiments a large number 
of indicators have been tried of the external spring 
| pattern, but in all cases their inertia is too great, and the 
| waves down the expansion line become so serious as to 
| make it impossible to measure up the diagram. Before 
j}and after each set of trials the indicator was tested for 
back-lash and friction, and the spring was also calibrated. 
The back-lash was in all cases negligible, and the friction 
amounted to less than 1 lb. with a spring having a scale 
of 400 lb. per square inch. 
The optic indicator was one kindly lent by Professor 
Hopkinson, and is fully described in the Proceedings of 
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the Institution.* It was calibrated in the University, 
and this calibration has been employed in drawing the 
mean diagram. For both indicators particular attention 
was directed to the method for driving the indicator- 
barrels, as this isa matter which the author ventures to 
consider is not receiving sufficient attention. In the 
string indicator the bell-crank lever (Fig. 1) was driven by 
a stout steel wire. This lever was controlled by a very 
heavy spring, in which a compression of 400 Ib. produced 
a contraction of 2in. The barrel of the indicator itself 


* Proceedings, 1907, Part 4, page 884. 
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APPENDIX. 
Triat Cl. Tria C 2. Taian C3. Tria C 4. 
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litres | litres litres P litres ® 
2. .30 | 20.30 5| 18.50] 18,50 | 26,10 | 25.10] 12.75| 18.70 | 18.70 | 25.60 | 25.60 | 12.75) 15.60 15.60 28.50 28.80 
© rd 13 B30 2278] 1a | 14:50] 14:60 | 27.10 | 26.20] 14. | 14.20 | 13,10 | 27.25 | 27.06] 14 | 12.80 | 13.30 29.95, 29.65 
15 11.85 | 11.85 | 21.55 | 22.90] 15 12.80} 12,40 | 27.30 | 26.30] 15 12.45 | 11.60 | 27.45 | 27.30715 =| 11.35 | 11.90 | 29.30 | 29.55 
16 10.80 | 10. 21.70 | 22.95 | 16 11.60} 11.10 | 27.30 | 26.30] 16 11.25 | 10.70 | 27.40 | 27.30} 16 wed 10.90 29.10 29 
19 8.40| 8.40 | 21.05 | 21.40] 19 8.90} 8.50 | 25 24.90] 19 8.95 | 8.50 | 25,50 | 25.507 19 8.30| 8.70 | 26 pa 26 
20 7.90 | 7.90 | 20.30 | 20.30 | 20 8.30) 7.95 | 24 24 20 8.35 | 7.90 | 24.10] 24.10] 20 | 7.80) 8.10) 24.70 24.70 
25 | 5.90! 5.90) 16.40 16.10] 25 6.10} 5.90} 18 17.65 | 25 6.05 | 5.80) 18.40/)18.20725 | 5.85) 5.90 19 19 
30 «=| «4,.65) 4.65 | 13.17 | 12.80] 30 4.75| 4.60} 14.35 | 14.05 | 30 4.70| 4.45 | 14.55 | 14.30] 30 4.65 4.65 | 15.10 15.10 
35 8.75 | 3.76 | 10.85 11.557 35 8.80} 3.70} 11.80 | 11.50] 35 3.80} 3.60 | 12 9.75135 | 3.75) 3.75 | 12.50 12.30 
40 | 3.05| 3.05| 9.15) 885] 40 3.15; 3 9.90 | 9.60] 40 3.20} 3 10.20 9.85740 | 3.15 | 3.10 } 10.50 10.20 
45 2.60} 2.60) 7.85| 7.45) 45 2.67| 2.40] 860| 8.30] 45 2.70) 2.55) 8.75) 84017 45 2.70; 2.60) 9.10, 870 
5 2.25 2.25| 6.85) 6.559 50 2.30) 2.15] 7.60) 7.20] 50 2.30] 2.20] 7.65] 7.25150 | 2.30! 2.20 | 8 55 
55 2 2 6.05 | 5.807 55 2 1.85| 6.70| 6.35] 55 2 & 1.90 6.80} 6.35 | 55 2 1.90; 7.10 6.65 
60 | 175) 1.75) 5.42) 5.157 60 1.80} 1.65| 6.05| 5.65] 60 1.75| 1.70} 6.05| 5.60] 60 1.75' 1.70, 6.30 5.90 
65 | 1.60| 1.60) 4.87) 4.62] 65 1.60| 1.50} 5.50} 5.10] 65 1.55] 1.50) 5.46) 5.05] 65 1.55) 1.50; 5.60; 5.30 
70 1.45| 145) 4.40) 4.15] 70 1.40} 1.35) 5 4.60 | 70 1.40} 1.30) 4.90] 4.60 70 | 1.30, 1.40) 5.10, 4.80 
7 1.85| 1.36) 4 3.75 | 75 1.30} 1.25] 4.50) 4.20] 75 1.30} 1.20) 4.45] 4.2017 1.20) 1.30; 4.60) 4.40 
80 1,23 | 1.23| 3.65| 3.37] 80 1.20] 1.20) 4.15 | 3.85] 80 1.20; 1.10) 4.056; 3.80780 | 110 1.20) 4.20 4 
85 1.12] 1.12) 3.24; 3 85 1.10} 1.10) 3.70) 3.50] 85 1.10} 1.10) 3.60) 3.45785 | 1.10 1.10) 3,80) 3.65 
87.5 | 1.10| 1.10) 8 | 2.807 87.5 | 1.10] 1.10] 3.50| 3.30] 87.5 | 1.10) 1.10) 3.40) 3.20] 87.5 | 1.10 1.10 3.55 | 3.45 
90 1.05; 1.05) 2.62) 2.40] 90 1,30} 1.30) 3.10) 3 90 1.40; 1.40; 3 3 90 | 1.35) 1.35) 3.10) 3.10 
91 1.02/ 1.02) 2.40; 2.40] 91 1.40} 1.40] 2.80) 2,80] 91 1.55 | 1.55) 2.65 2.65 | 91 |; 1:60) 1.60 2.85 | 2.85 
91.75) 1 1 2.10) 2.10] 91.75) 2 2 2.20} 2.20] 91.7f; 1.80) 180; 2 | 2 91.75 | 2.20| 2.20| 2.30) 2.30 












































was rotated by a phosphor-bronze stranded wire, and a 
similar wire was employed on the optic indicator. In 
neither case was there any measurable back-lash in the 
driving mechanism. The use of a hemp string in any 
form is certainly not so desirable as the stranded bronze 
wires, although the bronze wires do not last, as they frac- 
ture very seotily. . . 

The mean diagrams, Figs. 2 and 3 (page 193), were 
prepared from the individual diagrams in the same 
method as has been followed in the second and third re- 
orts—namely, not less than twelve d ums were 

ivided by the method of ordinates, and the heights read 
by an accurate steel rule. . All diagrams were taken with 
a hard lead pencil on smooth paper, and the width of the 
line was considerably less than zy}, in. With care it was 
possible to read these ordinates with an accuracy of half 
of 1 per cent. The optic indicator also had very fine 
lines, and could readily be measured up to the same order 
of accuracy. The diagrams were plotted on squared 

r, an superponed one on the other, so as to ex- 
bit it whatever differences there were between the indi- 
cators. ‘ ae 

Speaking generally, the compression curves are coinci- 
dent. In C 1 this coincidence is complete within the 
error of measuring the diagrams, which amounts to about 
one-tenth of a kilometre per square centimetre. In the 
C 2 and C8 there are slight diversions. The maximum 
pressures practically agree in tests C 3 and C 4; while in 
b 1 the Crosby gives the a, initial pressure, in C 2 
the Hopkinson gives the higher initial pressure. Down 
the expansion line the two indicators agree for the third 
of the stroke. After that the Hopkinson gives a persis- 
tently higher expansion line, the difference between the 
two being larger than the probable experimental error of 
the measurements. The effect of this higher expansion- 
line makes the Hopkinson indicator give about 3 per cent. 
higher mean pressure than the Crosby. This difference 
has been carefully considered, and the effects of inertia 
and friction investigated, but the author is of opinion 
that neither of these causes is likely to account for such 
a persistent difference between the two expansion- 
lines. 

In the Hopkinson indicator the spring was in the form 
of a flat bar rigidly fixed at the ends, and loaded in the 
centre; the central deflection in this beam is a direct 
measure of the pressure on the piston. During the cali- 
bration with dead-weights from which the scale of the 
springs is obtained, the ends of the bar may be assumed 
to be absolutely fixed, but when the indicator is in use it 
is possible that there is a slight rx 4 in the bar through the 
screws which constrain it, which would cause a com- 
pression on the lower side of the bar, and thus prevent 
the pressure falling as rapidly in this indicator as in the 
string one; and for this reason alone the author is inclined 
to prefer the results obtained from the string indicator, 
ond also for the reason that were the string indicator 
yersistently low it would make the efficiencies in the 

hird Report still higher than they are, which, while 
not impossible, is certainly not a result to be ex- 
pected. 7 

The result of these comparisons, while not an absolute 
proof of the acsuenay af either of the indicators, is still 
strong evidence that both are giving results very close to 
the truth. The two are entirely dissimilar types, one 
multiplying the motion of the indicator a by six, and 
the other by about 120, and a very similar multiplication 
being the case with the rotation of the drum and the 
mirror. In the optic indicator the inertia is certainly 
negligible ; that the two give results to within 3 per cent. 
on the mean pressure, and very nearly the same figures 
for the initial pressure, is good presumptive evidence that 
when either indicator is used with the precautions which 
have been described, the results so obtained are at least as 
accurate as any other measurement which can be made in 

ine-testing. 


cautions are taken when obtaining indicator diagram, 
the results should only be looked upon as affording a clue 
to the valve-setting, and giving no reliable figures as to 
the power developed in the engine cylinder. 





LOCOMOTIVES DESIGNED AND BUILT AT 
HORWICH, WITH SOME RESULTS.* 


By Grorcz Hucues, Chief Mechanical Engineer, 
‘ Lancashire and Yorkshire Railway, Horwich. 


(Concluded from page 165.) 


DETAILS. 

Botlers.—In the first boilers with round-top fire-boxes, 
experience proved that the tubes were placed too near 
the bottom and sides of the barrels, as pitting soon 
developed, especially in the neighbourhood of the smoke- 
box tube-plate. Subsequent boilers were built with a 
fewer number of tubes, so as to give greater distance 
between the tube and barrel, and more recently the dis- 
tance between the tubes has been increased from ,% in. 
to }{ in. In 1896 the Belpaire type of fire-box was intro- 
duced into a number of shunting tank-engines. This 
type of box had advantages in the way of increased steam 
and water-space, additional surface on the back plate for 
mountings, and direct staying of the crown. A similar 
design, of suitable proportions, was adopted for the large 
engines. With these boilers it was impossible to intro- 
duce the inside box from the bottom, and Mr. Aspinall 
decided to pass it in from the back, and flange the back 
late outward, for convenience of riveting up by machine. 
This method of flanging cured more than one evil, but 
resulted in setting up severe stresses in the crown shell 
along the line of rivet-holes which join the back plate to 
the wrapper. There has also been much grooving down 
each side of the plate along the waist. ‘To relieve the 
crown-plate of these stresses some engines have been 
fitted with a row of flexible stays at the back end. The 
later boilers are now being made with the back plate 
flanged inwards, the final operation of riveting up this 
—_ to the wrapper being done by hand. All new fire- 
»oxes of the larger classes since January, 1904, have had 
wider water-spaces, which have resulted in increased 
mileage and fewer repairs, particularly in the renewal of 
stays. The reduction of grate surface, caused by increas- 
ing the spaces, has not interfered with the steaming 
qualities of the engines. 
In the ten-wheeled passenger and coal engines the 
original boilers had 239 tubes, 2 in. in diameter, and the 
more recent boilers with wide water-spaces have only 
225 tubes. In each top corner a group of tubes, fifteen in 
number, are reduced in diameter at the fire-box end to 
minimise the fracturing between the tube-holes at these 
corners, 
Copper and steel tubes are used, and their life, as in the 
case of boilers, is influen by several circumstances, 
but over a period of eight years the average mileage 
works out as under :— 


Copper, Ist period rea i 110,000 miles. 
” »» (stretched) 80, ” 
» 8rd ,, (pieced) .. , ” 


Total 240,000 miles, 


and subsequently 30 to 40 per cent. of those pieced are 
treated so aguin. 
Steel, 1st period (new) : 70,000 to 80,000 mi 
» 2nd ,, (pieced) .. 30,000 to 40,000 
a 
sons. 


Boilers.—It is difficult to make just compari- 

is factor is influenced by many contingencies, 
such as pressure, constant employment, severity of use, 
&c. The following table may be of interest :— 


les. 








e author expresses the opinion that unless these pre- 
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No. of | 4, Maxi- ey 

Boilers — mum Av Maxi Remarks. 
Scan, ge. Age. ver- axi- 

deg age. mum. 

336 18 38 485,480 | 1,207,191 For 104 years end 
ing Dec., 1897. 

181 11} 30} | 326,187| 739,798 27 months ending 
May, 1902, and per- 
sonally examined 
by the author. 

206 143 293 | 356,268 | 959,944 For 3 years ending 


Dec., 1908. 

Boiler Pressure. 

Previous to year 1888 the boiler pressures did not exceed 140 Ib, 
per square inch. 

Previous to year 1899 the boiler pressures did not exceed 160 Ib. 
per square inch. 

Previous to year 1901 the boiler pressures did not exceed 175 lb. 
per square inch. 

Present practice, 180 Ib. per square inch. 

Copper fire-boxes run from 150,000 to 275,000 miles, and 

copper tube-plates last three and three-quarters to seven 
years. 
In all cases the life of the boiler is dependent upon the 
amount of patching and renewals of wrapper and mouth- 
oe plates, and restoring of tube, throat, and barrel 
plates. 

Cylinders.—The inside cylinders of all engines are cast 
together in one piece, with one steam-chest common to 
both, placed on the top, and fitted with two steam-pipes. 
For the 18-in. cylinders the exhaust is directed below the 
valve-faces to a central cavity. The increased length of 
port employed on cylinders above 18 in. in diameter pre- 
vents the exhaust being carried away in this manner, and so 
it passes directly through the top of the valves, which are 
of the Richardson balanced pattern. The unbalanced 
valves are of phosphor-bronze, and for passenger engines 
the same material is used for balanced valves, with strips 
of cast iron. A number of goods-engines have balanced 
valves made entirely of cast iron. The cylinders and 
steam-chests are drained. Recently all cylinders have 
been lagged with asbestos on the barrels and fronts, and 
in some cases also on the backs. The slide-valves are 
lubricated by a sight-feed lubricator, which feeds into the 
regulator head. 

Life of Cylinders.—Over a period of twenty years it is 
found that the life of cylinders varies from eight to 
fourteen years. If they escape accident their life is 
dependent upon the wear of the valve-faces. 

The following two tables give the average results of 
per pete analysis, also foundry mixing of cylinder 
metal :— 


Chemical Analysis. 





Foundry Mixing. 


Per Cent. Cwt. 
Combined carbon 0.3 Goldendale 7 
Graphitic carbon 3.0 to 3.5 Warner, No. 5 7 
Silicon . 1,25 to L6 Clean cylinder 6 
Sulphur .. Under 0.10 scrap od } : 
Phosphorus * . 
Manganese » 08 


In regard to the tensile tests, sometimes these reach 
14 tons per square inch, but, generally, good cylinder 
metal would be about 12 tons per square inch. Trans- 
verse tests are taken on bars 3 ft. between centres, 2 in. 
deep, and 1 in. wide, and give 28 ewt. before fracture. 
Crank- Axles. —The crank-axles used on all engines built 
by this company up to 1901 were of the solid type without 
hoops (Fig. 69, page 166 ante). The materia] was Siemens- 
Martin open-hearth steel, having an ultimate tensile 
breaking load of 28 to 32 tons, with an elongation of 
25 per cent. on 3 in., and the usual bend test. Nearly all 
the flaws on these axles occurred on the inside of the 
connecting-rod journal at the bottom of the radius, where 
it joins the crank-web, due to the constant opening and 
closing of the throws. The following diagram, Figs. 73, 
74, and 75, page 195, and table on page 195, give the 
position and percentage of flaws. 

These axles did very good service, averaging 250,000 
miles before being condemned. Having passed this mile- 
age, axles frequently attain a life of 600,000 to 700,000 
miles. Standardisation and interchangeability caused the 
same type to be introduced in the design of the ten- 
wheeled bogie passenger engines, the ten-wheeled radial 
tank-engines, and the eight-wheeled coal-engines; but the 
larger diameter cylinders, inc boiler pressures, 
demand for higher speeds and heavier hauling capacity, 
soon proved that this axle was inadequate to meet the 
stress ; the built-up pattern therefore was introduced in 
1901, having the same dimensions in the rings as the 
solid type. This type has now been adop' as the 
standard practice of the Lancashire and Yorkshire Com- 


The author thinks it will be interesting to give his ex- 
perience in detail in regard to the design and manufac- 
ture of built-up cranks ; it may save some useless experi- 
menting by members and others. The first design 
(Fig. 70, page 166 ante) was made entirely of mild steel, 
solid crank quality ; the sweeps were made of figure 8 
shape, shrunk on the connecting-rod journals, bearings, and 
middle t, being further secured to the middle part 
and end portions by keys (14 in. by 1 in.), rectangular 
section, and to the connecting-rod journals by screwed 
plugs (14 in. in diameter, 6 threads per inch). The 
shrinkage allowance was 0.009 in., and the diameter of 
the holes in the webs 8§ in. In considerable number 
of cases the results were not satisfactory, as the tensile 
strength of the webs was unequal to the strains placed 
upon them, and consequently they worked loose. At the 
end of 1903 it was decided to make the crank-webs of 0.35 
d straight, instead of the figure 8 shape. 





Engineers at Liverpool, July 27, 1909. 


carbon s' an ] 

The shri was altered to 0.014 in., and the holes in the 
webs reduced to 8} in., thus giving a greater strength to the 
webs round the crank-pin (Fig. 71, page 166ante), These 
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changes effected a decided improvement in one respect, 
as rsa was a considerable reduction in the number of 
cranks working loose at the webs. But a new difficulty 
developed : fractures were found apumeeneng at the key- 
ways, and in several cases they had extended a consider- 
able length before being noticed. The first attempt to 
prevent these fractures, towards the end of 1904, was to 
increase the radius at the centre of the axle from # in. to 
44 in., and also to puta small radius at the bottom of the 
key-bed, the result being that there were no more frac- 
tures in the centre; but as it was not thought advisable 
to reduce the surface of the centre bearing by extending 
the radius, the trouble was still likely to occur at that 
particular part. The only solution appeared to be the 
total elimination of the rectangular section keys. The 
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Class of Engine. A |B.C|D E\F G/H I/J/K L/M Average Mileage a 
. - - —|-|-|-— ee — — —- —— — 
Standard : wheels 5 ft. Lin. in dis-|\ | ¢) g) ovisa 2 as J 4 2 INix« 
meter ; pe apg in, by 26 in. ae Ife € 6}.. 27/12 3, 621 315 249,932 
Standard is: wheels Lin. in dia- . ‘ em 9.73. ‘9.74. 
meter ; cylinders 18 in. by 36 in. }..| © 9.1415 21131 “| 33... 282,932 ig mt 4 ate t 
Radial tanks : wheels » Sin. in dia- 1 oii . ee y 
ee cylinders 17) in, by 26 in. } 2| 6 9. 1820 31815 2 5 4 2 285,674 nee ‘ a 
Radial tanks : wheels . 8 in. in diameter ; | | leahanl « > i ieee Y 
eylinders 18 in. by 26 in. gp <2 u si as 3 517 | 5. 276,932 —— session 
Bogie ngers : wheels 7 in. in dia-| J |. P ne ‘ . 
we etce ; cylinders 18 in. by 26 in. J ..|1616) 20/16 #10310 Peet As 247,031 
| if | 
Pig. 00 Fig. 41. 
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demned. Briefly, it may be stated that the mild-steel 


| cranks were succeeded by those made of 0.35 carbon steel, 
| the shape being alte 


from figure 8 shape to straight 


we Cranks with screwed plugs were introduced in 


|March, 1905. The shrinkage has increased from 0.009 in. 


to 0.018 in., and the diameter of the hole in the standard 
crank-webs reduced from 8§ in. to 8fin. This shrinkage 
amounts to ;}; part of the diameter. The author does 
not propose to give the life of condemned built-up cranks 
during the experimental stage, but the subjoined Table IT. 
below, shows the average and maximum mil of these 
cranks in use on the heavier and more powerful engines 
at the present time. 

The heavier loads upon the axle-box journals of the 
four-cylinder passenger engine have necessitated the adop- 
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side. They also sometimes wear taper, but this is rare, 
and not allowed to exceed yin. Connecting-rod journals 
also wear oval, but never more than , in. 

Straight Axlcs.—The straight axles manufactured at 
Horwich are of Siemens-Martin open- h steel, having 
an ultimate tensile strength of to 32 tons, with an 
elongation of 25 per cent. in 3 in., and to stand the usual 
percussion test. e life of straight axles in the different 
classes of engines’varies from sixteen to twenty years, or 
from 250,000 to 500,000 miles. 

Tron cenit axles manufactured by the Lancashire and 
Yorkshire ~~! Coney (previous to the manufac- 
ture of axles at Horwich), Low Moor Iron Company, 
Monk Bridge Company, Taylor’s, Brown, Bailey, and 
Dixon, had a life of from eighteen to twenty-five years. 
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DIAGRAM SHEWING WEAR OF TYRES. 
---- Denotes Tyre when new; —Denotes Tyre when worn;—-DenotesTyre after turning. 


TEN WHEELED 


78 


tg. 78. 
EIGHT WHEELED PASSENGER ENGINE. 
L 


” 


8. 












“I ” fond 


Fig.79. 
ASSENGER ENGINE 


Fig .84. 
SECTION OF TYRE 
WHEN NEW 








Reduction in Mile- 





Mileage per § In. Reduction in Thickness, Due to 


Wear and Turning. 














: Mile: before e by Turning, F — | < = 2 = 
Figuree. Bolenineg y Tyres with 
Maximum Wear. Leading. 2nd. 3rd. | 4th. 5th. 
78 75,437 37,719 21,553 60,349 25,145 26,145 | 
79 52,237 156,711 9,497 17,412 10,447 10,447 | 14,924 
80 14,009 17,000 7,004 3,113 3,113 3113 | 3,502 
81 66,201 132,402 14,711 12,036 12,036 16,550 | 
82 45,028 2,500 9,479 9,479 9,479 | 9,479 
83 54,685 80,942 9,105 9,105 9,105 | 





first built-up crank-axle secured. entirely with screwed 
plugs was made in March, 1905, and at the same time the 
shrinkage was increased to 0.018 in. A short time pre- 
vious to this change taking place a series of tests, to 
determine the tensile limits of the crank-webs, was com- 
menced ; several webs were pre’ with special pieces 
having a shrinkage allowance of from 0.010 in. to 0.016 in. 
hey were afterwards removed and records taken, which 
demonstrated that the shop practice of allowing 0.016 in. 
was well within the tensile limits of the webs. The next 
test, taken in October, 1905, was an attempt to fracture 
the webs by an absurdly high shrinkage allowance. The 
webs prepared had a shrinkage of 0.030 in. and 0.040 in., 
and after being shrunk together, the one with 0.040 in. 
was drilled and tapped at the usual position. A special 
plug was driven in with extreme pressure, and the web 
struck with a large hammer. As no fracture occurred, 
the plug was withdrawn, and the pieces pressed out. 
The records taken proved that the elastic limit of the 
webs had now been exceeded, as the webs with 0.030 in. 
allowance required 318 tons each to move the pieces, 
and those with 0.040 in. allowance took 298 tons ; 
230 cranks have been built by the present method, and 
sent into service, and of these only two have been con- 





tion of a stronger crank-axle,. but the same method of 
manufacture has been adhered to. The webs (Fig. 72, 
page 166 ante) are extended to form balance-weights. Par- 
ticulars of this balancing are given on 64 and 65 
ante. Heating of journals or crank-pins must be specially 
avoided in built-up cranks. 

Wear of Cranks.—The axle-box journals wear oval at 
right angles to the near web. This wear has never been 
found to exceed ,; in., and is not always on the same 

















Tasie II. 
Sz S & Thm. Diameter | 8-In. Diamet 
SS Se E Journal. Journal. 
Class of Engine. gs gits sesdicniinietniniaictoes 1am 
EG Ze 3 % Average — Average — 
in. ftin 1b. 
10-wheeled bogie 19 7 3/180 96,400 | 142,947 


10- wheeled ra- 


dial tank . 19 5 8) 180 106,568 117,736 
4 ft. 6 in. coal- we | 
engine . 20 46,180) 86,780 98,750 








TEN WHEELED RADIAL TANK ENGINE 


























ZIGHT WHEELED RADIAL TANK ENGINE. 
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Fig. 85. 


Bolton Iron 
and Steel Company, Cammell’s, and Vickers, the age was 
from fourteen to twenty years. The life of tender axles 


Steel straight axles of Horwich make, 


ra from twenty-five to twenty-seven years ; steel 
bogie and steel radial axles from fourteen to twenty 
years. Straight axles do not give trouble. They are 
not condemned on any a limit, but only when bent, 
or worn below stand dimensions, and for flaws. 
Straight engine-axles are allowed to wear down }¢ in.; 
tender, @ in. for light, and } in. for heavy goods. ie 
axles of all classes are allowed to wear j in., and radial 
axles 4 in. Straight engine-axles wear slightly oval— 
never more than ,; in. After eight or nine years they 
are usually found to be wearing taper, but this is not 
allowed to exceed yy in. The journals of radial and bugie 
axles wear oval and occasionally taper; the journals of 
the radial boxes wear outwards, and the bogie journals 
inwards; all are turned up when jy, in. taper has 
developed. 

Wheels and Tyres.—The wheels of all engines are of 
cast steel. Tyres rolled at Horwich are manufactured of 1 
Siemens-Martin open-hearth steel. For locomotive and | 
tender tyres this material must stand an ultimate break- i 
ing load of not less than 46 tons, with a minimum of 20 
percent. elongation in 3in. The ultimate breaking load 
of carriage and wagon tyres is 35 tons, with 25 per cent. 
elongation in 3in. Figs. 76 and 77, above, show the pro- 
file and fastening of locomotive tyres. 

Renewal of Tyres.—In the case of wheels up to 5ft. 
8in. in diameter, providing the tyres will turn up to 1} in. 
thickness, and are in sound condition, they are retained. 
For wheels over this diameter the limit is 1fin. For the 
half-year ending December 31, 1908, out of 917 scra j 
tyres, 674, or 734 per cent., were worn to the limit; 123, 
or 13 + pea cent., were ee: account of slackness, and 
8 or 9 per cent. for thin ; the remainder for flaws, 
blow-holes, or wheel defects. three or four years 
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ago, with wheels of the larger diameter, the minimum 
tyre thickness allowed had to be increased, because a 
considerable number of large tyres showed signs of slack- 
ness, thereby increasing lability to fracture, hence the 
1j-in. minimum. At that time tyre material was gene- 
rally 38 to 42 tons tensile, which has gradually been raised 
from 42 to 48 tons. This hardening of the material, and 
in some cases strengthening of the rims, where new centres 
have been supplied, has been the chief step taken to pre- 
vent tyres becoming slack. In the ten-wheeled bogie pas- 
senger class, which has the st proportion of k 
tyres, the main cause of this tendency must be attributed 
to the comparatively weak wheel-centre. 

ee re ie mantle eee" November, 1908, 
the practice wit to shrin was not quite pro- 
govlitente to io Seanee Too much pth wae was 
allowed in the case of small tyres, and probably not enough 
with large tyres. After some consideration, the shrink- 
age was revised, and now stands at 7} th of the wheel- 
centre diameter for all sizes. 

Wear of Tyres.—Table III., below, represents the life 

and reasons for omeprns a certain number of tyres. _ 

Tank engines of the shunting type, which work continu- 
ally in yards, wear their tyres faster than any other 
class. The practice with coupled wheels is to note that 
tyre which shows most wear on tread or flange, and, 
upon that, turn up if possible, or else renew the whole of 
the tyres. Sometimes a special tyre of full or half sec- 
tion is substituted for the worn tyre. It seems almost 
impossible to arrive at dny definite statement as to which 
particular portion of the line most affects the wear of 
individual tyres. There is, however, a deal of evi- 
dence that engines running in a particular district wear 
one radial tyre more than the other, and the leading tyres 
occasionally become sharper than those on the coupl 
wheels. In turning up tyres it is important to leave a 
witness mark. Figs. 78 to 85 (page 195) give wear of 
tyres. 

Axle-Boxes.—The driving and bogie axle-boxes are of 
phosphor-bronze, cast with chambers on the top for oil 


Fig.86. ENGINE BOGIE CRADLE PATTERN 
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Tender ,, of 298,000 | 2378 | 838 7 10 1.581 











and tallow. No underfeed is employed, but recently, on 
the bogie-boxes, the top feed has dispensed with, and 
the bottom sponge-box packed with white waste soaked 
with oil. This method allows the bogies to run for a con- 
siderable time without attention, but provision is made 
for additional lubrication when necessary. 
eae bearing-spri for driving-wheels are 
under-hung. On the eight-wheeled radial tanks, eight- 
wheeled bogie passenger, and ten-wheeled bogie passenger 
engines, the spri 
tical a introduced by Mr. Aspina ‘or the four- 
cylinder passenger engine and the ten-wheeled radial 
tanks, also tender, ogo and coal-engines, laminated 
springs are used. e bogie springs are of the volute 
pattern, and radial springs are laminated and placed on 
the top of the axle-boxes. Elliptical springs Nees also 
been Lot ge ry in LS eweger ad of eon pea my Table IV., 
annexed, for particulars of repat 
jes. — Previous to the intvodeetion of the ten-wheeled 
“Atlantic” type of engine, the standard bogie was of 
the cradle pattern (Figs. 86 to 89, above). The bear- 
ings are inside with volute springs connected to the top 
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TABLE IV.—Sratement SHowine NuMBER OF 


JuLy, 1906, TO DecemMBER, 1908. 


Sprincs REPAIRED AND AVERAGE MILEAGE FROM 
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RADIAL AXLE BOX FOR TANK ENGINES 
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of thé axle-boxes by a cross-beam. The first engines 
of the “ Atlantic” type were also fitted with this bogie. 
Considerable rolling was.experienced, and a sliding pat- 
tern of bogie was tried with a single check-spring. Phis 
bogie resulted in s ier riding engines, and is now 
adopted as standard. With the advent of the four-cylinder 
engine the wheel-base was increased from 5 ft. 6 in. 
to 6 ft. 6 in. (Figs. 90, 91, and 92, above). The standard 
design of bogie was adhered to, but all the parts were 
strengthened, including the axles, on account of the greater 


C . 

Radial Axle-Boxes.—The standard radial axle-box used 
on tank-engines (Figs. 93 to 97, above) is of the design in- 
troduced by the late Mr. Webb, and the side move- 
ment is controlled by a single check-spring of the Timmis 
section, 


APPENDIX I. 
ConpDITIons oF SERVICE. 


It is important that some of the conditions under which 
@ given set of locomotives are designed and employed 








should be known ; consequently, the author gives m this 





ients, obstructions, junctions, 


appendix an idea as to 
eee otek required, character of trains negotiated, and 
intensity of traffic, represented by miles of line and 
quantity of rolling-stock required. : 
The total mileage maintained by the Lancashire and 
Yorkshire Railway Company is 585}, divided as fol- 


lows :— 


Miles. , 

Six or more lines .. en ; ; . <2 113 
Five lines .. es ie i ve * a if 
Four lines .. ae aa sd ; a . 64 
Three lines .. ; oe: on ‘ ; a 
Double lines. . w ion * 4 ae og 
Single line .. wis aS mu bs ‘ .. 393 

Total .. 585} 


A map of the railway is shown, Fig. 2, page 160 ante, 
and 337 miles of gradients, Fig. 3, and the following is a 
table of ients up to 1 in 500 (Euxton Junction to 
Preston, Maudlands Junction excepted) :— 


Gradients. Mis. chns. yds. 
Under 1 in 30 oe «2 rm éo 1 5 i 
lin 30 and underlin 50 - 1 ae 1 19 
lin 50 - lin 75 nk co a 22 3 
ian; Sean ae eS B 
lin100.—s,, lin 125 ves a ea 
1 in 125 ee lin 150 $e . 6 8 14 
1 in 150 we lin 175 me <n ae 15 16 
lin 175 a 1 in 200 - és an 16 4 
lin20o ,, 1 in 250 Lt 3 2 
1 in 250 oe 1 in 300 ee £- 28 55 20 
1 in 300 1 in 400 fe aes & 3 
1 in 400 and including 1 in 500... to > 6 


Total .. 428 67 16 
Euxton Junction to Preston, Maudlands Junction :— 





Gradients. Mis. chns. yds. 

1 in 100 and under 1 in 125 oe a 1 6 2 
1 in 125 = lin 150 ( rs 0 10 0 
lin 150 ov lin 175 - i 0 9 0 
1 in 200 e 1 in 250 be . o 16 0 
1 in 250 - 1 in 300 0 72 0 
1 in 300 o lin 400 . a 2 5 m. 
1 in 400 and including 1 in 500 .. “2 0 6 21 

Total «. 5 26 19 
Total number of tunnels .. ote ee 90 
Total number of under and over-bridges se ped 


os ms » Openings in same ~ ~ 
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Signal boxes (L. and Y.) .. - se sw 677 
po » (Joint, maintained by L. and Y.) 61 
Total 738 
Ground frames (L. and Y.) od ae rhe <a 
a » (Joint, maintained by L. and Y.) .. 2 
Total 60 

Number of block signal-boxes between :— 
Live l and Manchester. . ee oe ~ 68 
Manchester and Normanton - =i 102 
Manchester and Blackpool, via Bolton. . 107 
Passenger stations (L. and Y.) .. be 7 .. 260 
as na (Joint, maintained by L. and Y.) 31 
Total 291 
Halts (L. and Y.) .. a = = - d- 
», (Joint, maintained by L. and Y.) a bu 2 
Total 18 


Junctions are frequent, and there are, from some of the 
stations, rising gradients as severe as 1 in 50. 

The traffic moving in and out of la’ stations is con- 
siderable, as, for instance, at Weidesie: ecchastim where 
280 passenger trains arrive, and 301 depart, each day ; in 
addition to which, 62 peer trains and 80 goads trains 
pass through, but exclusive of specials and empty trains. 

The number of engine workings per day is divided as 


follows :— 











of vestibule corridor stock, and two special club saloons, 
and is made 7 to as much as equal to 15 vehicles, 
or 375 tons. e first stop is at Lytham, and the speed 
between Manchester and Lytham is 45 miles per hour. 
The 7.13 a.m. from Blackpool Central and the 5.55 p.m. 
from Manchester are similar trains to the above, and are 
com of vestibule corridor stock, and made up to as 
much as equal to 144 vehicles, or 362 tons. The average 
_ between Manchester and Lytham is 44.1 miles per 
our. 

Southport and Manchester Service (Engine, Fig. 28, 

163 ante).—The 8.10 a.m. Southport to Manchester, 
and the 5.0 p.m. back, are important business trains 
for residents in Southport district. The trains are 
composed of vestibule corridor stock, and are made up to 
as much as equal to 134 vehicles each, or 337 tons. The 
average speed for the total journey is 47.1 miles per hour, 
and 43.7 miles per fhour on the return. The R30 a.m. 
Southport to Manchester and the 5.40 p.m. back are 
similar trains to the above, the speed being 47.1 miles and 
43.7 miles respectively. 

Black and Colne Service (Engine, Fig. 25, page 163 
ante).—The 7.40 a.m. Blackpool to Colne is an im- 
portant express train for residents in the Blackpool dis- 
trict who have business in the East Lancashire district. 
The train is composed of eight ordinary bogie stock, equal 
to 200 tons, and four bogie carri: are slipped at Black- 
burn. After leaving Lytham the first stop is at Rose 
Grove, a distance of 35 miles 215 yards, which distance is 





TasLe V.—Summary of Trains Detailed in this page. 


| 1, 




















P ee 
ror | red 35 
& i Train. 7 Average Speed. |, 

is. | | £) ze 
&) 5 
ia- 

" itons| m.p.h. | Lin 

Passen- | 2.10 p.m. Liverpool to Hull ..| .~ aes ms to) 50 

ger |Manchester ; 48.9. 
throughout | 
/10.55 a.m. Liverpool to New-| 
» | Castle .. sa eh ..| 276) 46.1 | 50 
|12,42 - Newcastle to Liver- on! } 
» | pee as ee ae --| 275) 48.9 | 84 
» | &5p.m. Leeds to Fleetwood ..| 350) — | 50 
8.10 a.m. Blackpool to Man-) 
o chester .. oe be -»| 375 45 {100 
| 8.10 am. Southport to Man } | ” 
» | Chester .. Me am .»| 887) 47.1 
».. | 7.40 am. Blackpool to Colne ..| 200) 42.1 100 
Goods | 5 pm Salford to North) | 
BD - os oe oe -.| 350) 34 S4 
»»  |10.40p.m. Hull to Moston... | 800, 22 150 
» | 840 p.m. Aintree to Horbury | 400) 23.5 | 85 
9 {10.40 p.m. Goole te Liverpool | 800) 22.5 | 84 
» |10.20p.m. Salford to Hull .. 960) 22 | 50 
” -.| 575 22 100 
| { 


RE p.m. Aintree to Leeds 
| | 





Horbury without a stop, a distance of 71 miles, with 
a —— ed load of 2 om, or equal ne A ~ 
goods wagons, at a boo ave’ 8 of 234 miles 
an base, ona has to be healed up erodionts of 1 in 
85 and 1 in 97. Great importance is attached to the 
pons running of the train, and a good path is invariably 
provided. 

10.45 p.m. Goole to Liverpool.—This train is worked 
by a coal-engine (Fig. 51, page 164 ante), and conveys 
Continental traffic loaded at the ports of Hull and 
Goole, which is consigned to Manchester and Liverpool 
and surrounding districts. From Goole to Liverpool, 
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Express passenger workings = or a on grenage —— of “3 — P= — send, ond 
+4 a _ 'rains—11.30 a.m. Nor 0c! , aw 
eee “aula a on 2 p.m. Salford to Liverpool.—These trains are worked by 
Slow a i a 341 coal-engines (Fig. 51, 164 ante), and run from 
All shunt workings . . 199 Aintree to Salford and back, a distance of 37} miles 
in each direction, On the return journey from Sal- 
Total Stock :— Total .. 1108 ford the load is limited to 350 tons, which is equal to 
otal Seoek 3 43 loaded wagons of goods, to enable the train to be run 
Locomotives... br nF PCa 1,517 from Hindley Junction to Aintree sorting sidings at an 
Carriages... és = a ad os 4,779 average sone | of 34 miles an hour. This includes travel- 
Wagons ve op Seg ea 32,793 ling up the bank of 1 in 91 from Westwood to Orrell West. 
THE PITTING &GROOVING OF BOILERS a 
AND FIREBOXES. L ome 
a ) 
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The following trains are worthy of remark :— 

Passenger —2.10 p.m., Liverpool to Hull (Engine, Fig. 28, 
page 163 ante).—This train is run in connection with 
the company’s steamers plying between Goole, Hull, 
and Zeebrugge, and the other Continental ports. The 
train is formed of vestibule corridor stock, and fre- 
quently consists of equal to fifteen vehicles, or 375 tons 
behind the drawbar. The connection from Preston and 
East Lancashire district is attached at Brighouse, and 
a portion of the train is detached at Wakefield, to 
be worked forward to York. The train has five stops 
from Liverpool to Hull, and is run at an ave speed on 
the total journey of 48.9 miles per hour. Phe return 
traffic from Hull is worked by the 9.5 a.m. train, which 
corresponds with the 2.10 p.m. from Liverpool. An 
engine that can haul equal to 15 vehicles between Liver- 
pool and Manchester, 36 miles 1653 yards in 40 minutes, 
can do anything in this country. 

10.55 a.m. La to Newcastle (Engine, Fig. 27, 
page 163 ante).—This train is worked by the Lanca- 
shire and Yorkshire Railway Company between Liver- 
pool and York. It is formed of vestibule corridor and 
dining-car stock, and is made up to as much as equal to 
11 vehicles, or 275 tons. The train has seven stops, and 
the average speed for the total journey is 46.1 miles per 
hour. The return train for this is the 12.42 p.m. from 
Newcastle, which leaves York for Liverpool at 2.36 p.m. 
This train makes four stops, and the average speed for the 
journey is 48.9 miles per hour. 

Leeds and Fleetwood Boat-Trains (Engine, Fig. 27, 
pee 163 ante).—The 8.5 p.m. train from nee 4 to 

leetwood is run in connection with the company’s 
steamers between Fleetwood and Belfast. The train is 
formed of vestibule corridor and dining-car stock, and is 
made up to as much as equal to 14 vehicles, or 350 tons. 
The return traffic from Fleetwood is worked by a similar 
train leaving Fleetwood at 5.55 a.m. 

and Manchester Service.—(Engine, Fig. 27, 
page 163 ante).—The 8.10 a.m. from Blackpool to Man. 
chester, with the return from Manchester at 5.10 p.m., 
18 an important express train for business people re- 
siding in the Blackpool district. The train is formed 
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With four-cylinder engines, six-wheel coupled (Fig. 28, 
page 163 ante), with loads of 50 wagons, equal to 400 tons, 
much higher speeds have been attained, an average = 
of over 40 miles per hour having been run, and for a/ 
distance of 6 miles 60 miles per hour. The goods, | 
which are brought in from the Manchester market the 
same morning, are loaded in the Salford Yard up to a 
few minutes before the departure of the train, and the 
quick transit to Liverpool is to enable them to be shipped 
on vessels leaving Live | the same day. 

10.40 p.m. Hull to Moston (Manchester).—This train 
is worked by a coal-engine (Fig. 51, page 164 ante), 
and conveys traffic from Hull and Goole, and also 
exchanges traffic for the Hull and Barnsley line. It is 
classified to work a load of 800 tons, equal to 100 loaded 
gees wagons, from Hull to Hebden Bridge, and 745 tons 
rom the latter point to destination. e train is fre- 
mae | loaded up to its maximum of 120 wagons, and its 
booked speed throughout the journey averages 22 miles 
per hour. The train makes four traffic stops throughout 
its journey of 95 miles. 

40 p.m. Aintree to Horbwry.—This train is worked 
by a coal-engine (Fig. 51, page 164 ante), and conveys 
important traffic from Liverpool for stations beyond 
Wakefield and North Eastern line, York and New- 
castle districts. It is booked to run from Aintree to 

















a ‘distance of 102 miles, the train has one booked stop, 
and travels at an average speed of 22 miles per hour, with 
a load of 800 tons, equal to 100 wagons of goods, from 
Goole to Brighouse, a distance of 41 miles, afterwards 
running the remaining 61 miles without a stop, with a 
load of 745 tons, equal to 93 wagons of goods. The 
ter portion of the distance travelled is on the ascend- 

ing ient. 
10.20 p.m. Salford to Hull.—This train is worked by a 
coal-engine (Fig. 51, 164 ante), and conveys traffic 
from Salford and Manchester for Goole, Hull, Don- 


TaBLe VI.—Loads Hauled by Goods Engine over Various 

















Sections. 
Coal-Engines (Fig. 51, Six-Wheeled Goods (Fig. 36, 
Section page 164 ante). page 164 ante), 
of outa “ 
08 Local Goods Local Goods vary 
A a Throws according to eh According to 
ro ro 
ante, I my Grade, I nq Cam 
From To From To 
Fig. tons | tons tons tons tons tons 
3 429 | «+429 | 1000 267 267 772 
4 790 790 1000 475 475 750 
5 440 440 956 275 275 600 
6 509 509 | 7387 319 319 468 
7 341 341 1000 210 210 760 
8 561 561 1000 353 353 645 
i) 341 341 1000 210 210 658 
10 206 | 206 | 735 120 120 480 














caster, and the Hull and Barnsley line. It is booked 
to run from Miles Platting 0 nchester) to Ponte- 
fract, a distance of 55 miles, without a stop, and conveys 
loads up to the maximum of 120 wagons, at a booked 
average speed of 22 miles per hour. Throughout the 
journey from Salford to Hull, a distance of 100 miles, 
there are four traffic stops. The connectional traffic con- 
veyed by this train is very important. ; 

10.55 p.m. Aintree S.S. to Leeds. —‘This train is worked 
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by a coal-engine (Fig. 51, 164 ante), and conveys 
fruit and other important market goods for the Halifax, 
Bradford, and Leeds markets. To Leeds is a distance 


of 80 miles, and the first stop for traffic —- : , . 
le at | grooving and cracking, by reason of expansion and con- a white film, which obscured the water-leve 


is at Halifax, 634 miles; a stop, however, is 





APPENDIX II. 


WEAR AND TEAR OF BOILERS. 
This may be divided under two headings—namely, 


| this disappeara‘ 


of course, remained intact, but the lead sheeting in 
twelve months’ time had entirely disappeared. Before 
nce, however, complaints were made to 
the author that the gauge-glasses were ing ernies with 

y and upon 


Accrington for examination purposes. A through load traction; and pitting, brought about by deposits which | scraping sufficient from the inside of the gauge-glasses, in 


“VACUUM IN SMOKE-BOX TESTS 








SHORT BOX Lo BOx 
7 

















Between Manchester and Bolton. 








Test. Vacuum in Inches, Water | 
Gauge. 


____| Boiler 
Pres. Cut-Off 


{ ! 
Top | Bottom! In Front | sure, per 
Type — Row of| Row of | of Blast- | Lb. per Cent. of 











Tubes. | Tubes, -_ Sq. In. 
A. B. , | 
Short type .. von a 3 3 157 | 30.2 
Long type .. 2 aa 175 | 39.2 
Between Bolton and Entwistle. 
Short type .. oof .@ 3 3 157 39.2 
Long type .. | 44 4.4 5.2 174 51.7 


Fig.109. EXPERIMENTS ON THE POSITION OF 
BLAST-PIPES. 
































Table of Results of Tests. 




















! ! 

Test | Test Test Test 
vena: No. 1. |No. 2.|No. 8./No. 4. 

Vacuum : | 
inches At top row of tubes A...) 65 | 63 |) 56 69 
water At bottom row of tubes B| 5 6.8 | 6 5.9 

gauge 

Boiler pressure... “ -» Tb. |177,60/181.50) 176.9, 180 
Maximum temperature .. deg. F. | 880 | 860 | 860 850 
Minimum temperature .. deg. F. | 600 | 620 | 580 860 
Mean temperature. . ° deg. F.| 750 | 706 | 745 | 754 

{ | | 





of 575 tons, equal to seventy-two loaded wagons of goods, 
which is based on the rising ient of 1 in 100, from 
Bamber Bridge to Hoghton, 1s conveyed by this train, 
and, asa path is kept, a prompt arrival at Halifax 
and Leeds is regularly maintained. 








a TO DETERMINE os ted AND LENGTHS a ace AND BLAST aan 















































SUMMARY OF RESULTS. 


Average Vaauum - Inches, Water 
5 ioe. Readings taken at top row of Tubes. 


~ 1 
168-5 
175-4 
176-5 


164-6 


174-3 


Fig.i1i, ASHPAN & FIRE-BAR ARRANGEMENT FOR 


4-CYLINDER PASSENGER ENGINE, 
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are carried in solution and suspension in the water. The 


| pitting at the smoke-box end is pene by chemical re- 
| actions going on in the mud whic 
| round t 


is deposited, and pitting 
e stays and sides of wrapper-plates, probably by 
chemical and electrical actions. igs. 98,* 99, 100, and 
101 197) show the pitting and grooving of boilers 
and fire-boxes. So serious, a few yearsago, was pitting in 
the bottoms of boiler-barrel» that the author decided to 
carry out a number of experiments with a view to elimi- 
nating the same. For example, cementing the bottoms of 
the barrels, using nickel-stee! plates, inserting steel and 
TasLe VII. 


Side of Barrel. 


| 





























| Bottom of Barrel. 62 
ga 
| | | | £ 
Substance. | 3 & ae ig | om 
yo 23 gS. | oe és F , af 
38 4 | 23 | 3a ea |e3| 23 
g® 8* | ge | g® | S® Ee &5 
| Pc. | pe. | pe. | pc. | pc. ip.c.| pe 
Silica se -.| 3&9 45 | 6 21.6 19.1 18.6) 5.5 
Oxides of iron and } 
alumina ..—..| 71.5 | 60 | 26.5 | 99 24.9] 69) 3 
an waar oflimé ..; 21 | 58 | 488 / 19 48/ 22) 68 
mate of lime... 16 | 183 | 4.2 | 215, 15.3 10.77 0.4 
Lime, other than | | | 
carbonate or sul- } | | } 
phate, calculated | | 
as hydrate he ioe a 29.9 10.1 | 34.1) 
Carbonate of mag- | 
nesia a ool C | OO} Ts | 9 
Hydrate of mag-| 
nesia ° ee 5.7 | 7.1 | 125 | 26 (21.1) 14 
| || | | | 
Total .. —../100.5 | 99.9 100.0 | 97.3 100.2 93.7) 99.9 


copper tubes mixed, and also suspending zinc blocks, but 
without any material of ng ubsequently, he 
then selected a number of boilers, and lined the barrel- 
bottoms with thin Low Moor iron sheeting, also old 
copper plates and lead sheeting. In three years the Low 
Moor iron sheeting was completely eaten through, and 
when examined resembled a riddle. The old copper plate, 





: This figure has been corrected in accordance with the 
remarks of Mr. Hughes on page 157 ante. 





order to make a qualitative analysis, it was discovered to 
be lead carbonate. The author was induced to try lead 
on account of his knowledge of its acid-resisting pro- 
perties ; as traces of acid had been found in some of the 
waters used, he did not anticipate that carbonic-acid gas 
would be generated in the bottoms of the boiler-barrels 
to such an extent as to combine with the whole of the lead. 
From this discovery, a cycle of chemical reactions was 
formulated, and ised as a reasonable explanation 
of the immense amount of pitting that goes on in loco- 
motive Nae Be eed ————— pg ine annexed, 
gives the analysis of deposit from six different positions 
of the boiler-barrel. ay 

Priming.—To ascertain the real cause of priming, the 
author has carried out. investigations which may of 
interest. 

Observations were made on several boilers of different 
designs, when it was found that design had little effect 
on priming, and that the real cause (provided that care 
was exercised in handling the engine, and the water-level 
in boiler not exceeded) depended on the quality and 
quantity of water evaporated. 

A chemical analysis of two waters experimented upon 
is given overleaf :— 

Grains per Gallon. 
No. 1. No. 2 


Carbonate of lime os oa a 4.9 3.8 
” magn: eé 0.5 0.5 
Sulphate of lime 3.7 3.2 
- magn we ee 2.5 2 
Oxides of iron and alumina .. 0.1 nil 
Scale-forming matter. . 5s és 11.7 9.5 
Sodium chloride ee =A =A 5.7 2.8 
Total dissolved solids . . oa és 28 16 


It will be noticed that, so far as scale-forming matter 
is concerned, there is not a great variation in the two 
waters, but No. 1 caused priming much sooner than No. 2. 
The boiler fed by the former primed badly at the end of 
four days’ work, whereas with the latter the engine ran 
six days before priming occurred. In both cases the 
daily evaporation was much the same. Seeing that prim- 
ing occurred much sooner in the case of No. 1 than No. 2, 
and that the proportion of scale-forming matter was nearly 
the same in thetwo waters, the conclusions drawn were that 
these scale-forming constituents did not produce priming. 
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The subject was next investigated in the light of salts 
other than scale-forming. These are best described as 
soda (or soluble salts). the predominating constituent 
being the sulphate. In order to ascertain to what extent 
these particular salts influenced priming, very accurate 
measurements were made of the water collected and 
evaporated. It was also analysed for the quantity of 
solids carried into the boiler. 


TaBLeE VIII.—Showing the Gradual Concentration of 
Soluble Salts wp to the Point of Priming. 














var of Soluble) 

Engine ‘ ts per 

No. Class of Engine. | Day. llon of Water, Pemarks. 

| in Boiler. 
1402 | Ten-wheel bogie | 1st 46 No priming 
passenger 

1402 Ditto 2nd | 117 Ditto 
1402 Ditto 3rd 164 | Ditto 
1402 Ditto 4th 210 | Ditto 


After fourth day boiler washed out to prevent priming. 


281 | Radial eel Ist | 127 No priming 
| tan 

281 | Ditto 2nd 194 No primin 
281 Ditto 3rd 269 Primed y 
262 | Ditto Ist 184 No primin; 
262 Ditto 2nd 266 Primed baslly 
906 Ditto 1st | 132 No priming 
906 Ditto 2nd 230 Primed badly 





APPENDIX IIL 
Smoxke-Boxses, Brick ARCHES, AND ASH-PANs. 

The success of an engine entirely depends upon the 
boiler, and the excellence of the latter turns on the sub- 
ject of this Appendix. 

The primary function of the smoke-box and its equip- 
ment is the production of draught, to burn the fuel eco- 
nomically at a proper rate, and at the same time to 
maintain satisfactory steaming when working under all 
conditions of service. These qualifications are dependent 
largely 7“ proper proportions ; the location and dia- 
meter of blast-pipe nozzle; its relation to chimney and 
tubes, and height and diameter of chimney. Blast-pipes 
require to have an orifice sufficiently large to prevent 
back pees in cylinders, and at the same time small 
enough to produce efficient draught. A proper disposi- 
tion of the blast-pipe orifice, in its relation vertically to 
the chimney top, together with its right height from the 
boiler centre line and a correctly proportioned chimney, 
will enable the orifice to be increased in diameter. 

_It must be remembered that an enormous amount of 
air enters the fire-box, and is immediately expanded six 
to eight times by rise of temperature, and upon arrival 
at the smoke-box and exit from the chimney it is two or 
three times its original volume ; and as the office of the 
smoke-box equipment is to deal effectually with this 
air, which isa variable quantity, a combination must be 
discovered for each class of engine which will produce the 
best all-round efficiency. With a view of arriving at 
some conclusions on this question, the author has from 
time to time carried out experiments on certain classes of 
engines, with the following results : 

Long versus Short Smoke-Boxes.—-To ascertain the value 
of long and_ short smoke-boxes observations were taken 
on two radial passenger tank-engines (Figs. 29 and 30, 
page 163 ante). Particulars are given in Table IX. 


TABLE IX.—Long versus Short Smoke-Bozxes. 














ange Eee Haag aa 
ease PF CS | S| g (88 Seitsg 
e 'sZloSE legl=s.¢| Ey] & Pe elheere 
5 exisa% |38 a5 28) 28 2 |), SOR Soe. 
2 FE SSe RSE SES ESE F es klns $28 
& SB\ipP® Zz, a* ws Ss ed 2< a< = 
Fig. jeub. in. |sq. in. sq. ft.'sq. in. sq. in. 
33 324) 100,190 | 220, 11 O | 388.7, 1875 /865, 25) 32 | 274.95 
34 464) 111,390 | 220) 10 98 | 388.7 | 18.75 919.6 | 34 | 215.87 
! ' | 











ji : with identically the same 
blast-pipe, chimney, and hood, but the smoke-box of 
Fig. 30, page 163 ante, had a capacity 11 per cent. ter 
than Fig. 29. The smoke-box arrangements of the two 
engines are shown by the following diagram :— 

Vacuum readings were observed at points A, B, C 
through pipes projecting into the smoke-box to the ver- 
tical centre line of the engine ; the outer end of each pipe 
was connected by rubber tubing with one leg of a mano- 
meter, or U-shai glass tube, partially filled with 
coloured water, and the table underneath gives a summary 
of the results, 

In perusing this table it will be noticed that the vacua 
are even all over the tube-plate, indicating that the posi- 
tion of the blast-nozzle, hood, and chimney appeared to be 
alout right. With the extended pons Ay - a higher 
vacuum 1s recorded at C than at A and B, which tends 
to prove that the long box serves as a reservoir, thus 
assisting the maintenance of draught between each ex- 
haust, and so modifying the intermittent character of 
the blast. This is verified by the action in the glass 
tubes. With the extended smoke-box the water remains 
quite steady, and only moves when the steam-discharge 
up the chimney is altered ; whereas with the short box 
the water is in a constant state of agitation, rising and 
falling with each exhaust. The vacuum in both smoke- 
boxes was about normal for the cut-offs of 39 and 51 per 
cent. respectively, but steam pressure was better main- 
tained in the extended smoke-box engine. ; 

Experiments to Determine the Heights and Lengths of 
Hood and Blast-Pipe in Relation to Tubes.—A series of 


Both engines were equip’ 





experiments were conducted on one of the radial pas- 





senger tank-engines with extended smoke-box, Fig. 30, 
reg 163 ante. Five different arrangements (Figs. 104 to 
page 198) were tested, as follows :— 

. Blast-pipe 1 ft. 2} in. below horizontal centre line of boiler; 
hood 1 ft. 11} in. long. 

. Blast-pipe 1 ft. 2} in. below horizontal centre line of boiler; 

hood 1 ft. 54 in. long. 

. Blast-pipe 1 ft. 2} in. below horizontal centre line of boiler; 
without 

. -—~— 2} in. below horizontal centre line of boiler; 
without hood. 

E. Blast-pipe 9} in. below horizontal centre line of boiler; 
ood 1 ft. 54 in. long. 

On the first four tests the loads were the same—namely, 
160 tons behind the drawbar, but on test E the train 
hauled was 200 tons. The same chimney was used on all 
trials—namely, 12} in. diameter choke, tapered, and in- 
creasing 1.4 in. per foot towards the top, length 2 ft. 4} in. 
The blast-nozzle was 4}? in. in diameter in all cases, 
Diagrams, letters A to E, show the different arrange- 
ments tried, and the table underneath gives the summary 
of results. The best conditions were obtained from test 
E arrangement, as regards the highest vacuum, and least 
variation in the intensity of draught at the top and bottom 
row of tubes. Test C was also very satisfactory, consider- 
ing the low vacuum maintained. This, however, is ac- 
counted for by the fact of the weather being calm on that 
occasion, enabling the engine to be operated at an earlier 
cut-off, and with less demand on the boiler. 

Position of Centre Line of Blast-Pipe in Respect to 
Smoke-Box T'ube-Plate.—To ascertain the best position of 
the blast-pipe in its relation to the tube-plate a number 
of experiments were carried out. Figs. 109 and 110, 

198, show the arrangement of the apparatus, and 
the table underneath gives the results of the tests. 

The tests were made under similar conditions in regard 
to route and load. The reversing lever was moved at the 
same places on the route, and vacuum readings taken 
accordingly. The weather was similar on all runs, and 
the same driver and foreman operated the engine. The 
table shows that No. 2 test gives the best results as 
regards even draught, so it may be concluded that the 
blast-pipe placed nearly midway between the door and 
tube-plate commends itself. The vacuum readings and 
smoke-box temperatures seem to be high ; but this must 
be expected, owing to the class of work. Taking the four 
results, the moving of the blast-pipe farther from the 
tube-plate has no very serious effect on the steaming of 
the engine ; and if convenience is a consideration in de- 
signing smoke-box details, then the blast-pipe may be 
removed without serious consequences. 

Results of Experiments on Four-Cylinder Passenger 
Engine (Fig. 28, page 163 ante).—This engine when first 
ys into service had a 5-in. diameter blast-nozzle standing 

in. below the centre line of boiler. The chimney was 
only 124 in. in diameter at the choke, and had an exten- 
sion in the smoke-box of 15 in. This extension carried a 
hood 1 ft. 6 in. long. Further particulars are given 
below :— y 

Length of smoke-box 
Capacity of smoke-box 
Number of tubes .. 


5 oOo Pp Pp 


eA 68 in. 
.. 249,000 cub. in. 
_ 235 


Length of tubes ; 15 ft. 
Area through tubes 564 sq. in 
Grate area .. oe os 27 sq. ft. 
Air-space through grate .. 9.47 ,, 
Percentage of air-space .. ™ 35 
Area through ash-pan, door ope 394 sq. in, 


Minimum area of ash-pan opening... és 
On the first trial it was evident that the nozzle was too 
small, and it was decided to open it out to54in. This 
step, however, at first had a detrimental effect on the 
steaming, until the author tried a chimney of a different 
design. He retained the same pattern, but cut down the 
extension portion, to penetrate into the smoke-box 2 in. 
only, which inc the choke to 134 in. in diameter. 
He also belled out the entrance to 18 in. in diameter. It 
was apparent at once that this form of chimney, although 
not quite satisfactory, improved the steaming ; therefore 
further investigations were conducted on the best height 
of nozzle, and eventually it was found to be about 4 in. 
below centre line of boiler. During these experiments 
complaints were frequent that the fire burnt dead at the 
back end of the fire-box, and conclusions were drawn that 
this was due to the restricted air-space opening in the 
ash-pan, where it is narrowed down in depth to clear the 
trailing axle. The author next decided to give addi- 
tional omey to the back end of grate. He therefore 
connected the front and back portions of the omnes by 
an air-duct shown in — 111, on page 198. This addition 
inc the air-supply opening over 300 per cent., and 
has proved very beneficial in promoting combustion. 

A further experiment has recentl m made with a 
larger blast-pipe and chimney. e blast-pipe is cast 
with a bridge, so that the exhaust from the inside and 
outside cylinders is led away independently, and does not 
ineet until near the top of the nozzle. The nozzle is 6 in. 
in diameter, and the chimney choke 16 in., the same de- 
sign of chimney with short extension being adhered to. 
At first this combination was not peinme but after 
several trials with varied heights of blast-pipes a position 
was discove (viz., 6in. below centre line of boiler) 
which produced an excellent steaming engine. 

These experiments go to prove the importance of ascer- 
taining the correct positions and proportions of blast- 
pipes and chimneys ; for here is a case of an engine which 
would not steam with a 54-in. blast-pipe, but which even- 
tually, after numerous experiments, steamed well with a 
6-in. nozzle. Attempts have been made in America to 
standardise front ends, with some amount of success ; 
but it em to the author that each new design of loco- 
motive demands some experimental work, in order to 
arrive at the best steaming position of blast-pipe, dia- 
meter of chimney, &c. 

Smoke-Box Doors.—These are much larger than ten 





years ago. They cannot be kept perfectly tight by the 
single cross-bar and central bolt a and a 
number of dogs pitched equally round peri of 
the door is essential. © wear and tear of smoke-boxes 
has increased of late years, particularly that class with 
the sides fastened to the main frames of the engine. The 
round smoke-box, su on a cast-iron saddle, has 
much to recommend it. The author has adopted this 
design on several tank-engines, and also on the four- 
cylinder passenger engine. This latter smoke-box has 
been closed with asbestos and a thin clothing sheet, for 
the purpose of reducing cost of maintenance. _ 

Brick Arches.—All engines are fitted with brick arches. 
These extend from the tube-plate to about half the length 
of the fire-box. The rake of the arch is governed to some 
extent by the position of the fire-hole above the grate. 
When this distance is small and the fire-box long, it is 
n to incline the arch, so that there is no chance of 
throwing the fuel upon it. With the fire-boxes which 
have horizontal grates the arch slopes — pointing 
to the top side of the fire-hole. In the four-cylinder 
engine the slope points to the top corner of the back 

late. The function of the arch is to assist combustion 
a maintaining a ~ = temperature, and to direct the 
gases round the fire-box, especially so that they impinge 
against the top and back plates. The fire-hole defiector 
is used to prevent the air passing direct to the tubes. 

Ash-Pans.—All ash-pans are made of ample dimen- 
sions, so that the accumulated es do not hinder air 
supply. The damper-doors open as wide as possible to 
allow a maximum air supply, and for convenience of 
raking. The bottom is e to retain water for quench- 
ing the ashes, a small pipe being connected to the injector 
feed-pipe, and led to the ash-pan for that purpose. e 
damper door-handles are fixed on the fireman’s side of the 
engine, and have a screw arrangement for adjusting the 
amount of air, and for closing the door practically air-tight. 

There is ample room for discussion and experiment on 
the subject of this Appendix. It is remarkable what a 
small amount of information is available. 








Tue Danube Sreamsuip Company.—This company, 
whose offices are at Vienna, has issued a booklet giving a 
map and interesting illustrated information concerning 
the passenger service on the Danube, through Germany, 
Austria-Hungary, and the Balkans to the Black Sea. 
Time-tables, fares, and nnn are included. The company 
was formed in 1829, and owned, in 1908, 135 steamers, of 
a total of 58,295 horse-power, and 837 tug-boats and other 
craft of over 429,000 tons. The booklet can be obtained 
from the various passenger offices in London. 





Hupson Bay Rarmway.—The announcement is made 
that it is the intention of the Hudson Bay and Pacific 
Railway Company to file location plans with the Canadian 
Department of Railways, and to proceed in the near future 
with the construction of projected lines from Hudson Bay 
to the West. The Company was incorporated in 1896 to 
build from Fort Churchill] or Port Nelson west to Calgary 
or Edmonton, and since then the charter has been renewed 
from time to time. In addition to British capitalists, 
some prominent New York financiers are interes 
in the proposed lines. ‘The company has charters for 
two lines. The first runs directly west from Churchill 
via Athabasca Lake to the Pacific through the Yellow- 
head Pass. The second line runs from Churchill 
in a southerly direction to the north-west corner of 
Lake Winni The line follows the north bank of 
the river to the Pass and to Prince Albert. company 
is stated to have had surveys made of the two lines, and 
also to have had soundings made of the harbour at Fort 
Churchill. It is also announced that when the rails reach 
the lake ore the sexys Star a Line will _ 
an up-to-date service. route map oO posed line 
foun Faneo Albert to Fort Churchill, has 4 filed at 
Ottawa for the approval of the Minister of Railways, 
and this fact is taken as an indication that work will be 
commenced in the autumn. 


“*SranDARD Street Construction.”—We have before 
us the third edition of the above work, which has 
compiled by Messrs. Hall and Pickles, iron and steel 
merchants, 64, Port-street, Manc! . It is well got up, 
strongly bound, clearly printed, and is well adapted as a 
book of reference for office use. As is with such 
publications, it contains numerous tables giving the pro- 
perties of angles, T channels, H beams, and all the usual 
rolled sections, and these tables are in a very 
convenient manner, the page on which the particulars of 
any special section are given being quickly found b 
means of a thumb index. The chief interest of the boo 





lies, however, in the information which is given regardi: 
stanchions, the “a of on variety of these, both 
plain, built up, and latticed, ip Information 
is also _— ied for calculating 8 h of eccen- 
trically-loaded stanchions. This ought, we think, to prove 
very useful, particularly to architects, who, asa rule, are 
not very deeply versed in matters relating to the strength 
of steel structures. Now that steel enters very y 
into the construction of many buildings, such points 
—— very careful consideration. Any one who has not 

much previous training in the matter will be helped 
by the information given. Under such circumstances, how- 
ever, all books of this kind have to be used with caution. 
Another feature of the , and one which we think is 
particularly valuable, is a chart which shows at a glance 
the economical values of various types of stanchions— 
that is to say, stanchions of different sections to carry a 
given load over a given length. It is often rather diffi- 
cult to decide without pe many trial calculations, 
what is the most economical form of stanchion to use for 
acertain purpose. The chart to which we have referred 
very much simplifies the matter. 
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REINFORCED CONCRETE.* 
By Artuur C. AvupEN, of Liverpool. 
(Concluded from page 148.) 


Reinforcement of Struts and Colwmns.—There are two 
very distinct methods of reinforcement in use for these— 
one being that in which the vertical bars are prevented 
from spreading by being spirally wound with or wire, 
and the other where the same end is obtained by means 
of rings or loops of wire tying the vertical bars together, 
such loops or rings being arranged at various distances 
apart to suit the design and strength desired. Both these 
methods have good and bad points, each one being the 
best under appropriate conditions. 

The spiral winding has given most excellent results, 
and is considered by many to be the best for columns, 
&c., as it permits the use of lighter and fewer vertical 
rods; but it has the disadvantage of being somewhat 
difficult to make it a ‘‘good mechanical job ”—that is, so 
that the spirals shall all be the same diameter and parallel 
in bore, otherwise some will clasp the group of vertical 
bars too closely, and others ly touch them, which 
results in unequal stresses. This is, however, generally 
made much easier by using bands of flat rectangular sec- 
tion which bend ily, and by first winding the spirals 
on a cylinder and then slipping them over the vertical 
bars when made. Great care must be taken when using 
spiral reinforcement in vertical columns that it is not 
made in too long lengths, as all the concrete has to be put 
in from the top of each length, and it is well known that 
when concrete is dropped from even a small height the 
mixture of its constituents becomes very uncertain. Care 
must also be taken that each length of spiral is ‘‘cork- 
screwed” well into the one below it, as otherwise there 
is a plane of weakness between each length of spiral. 
This form of reinforcement must be so designed that the 
required strength is obtained without the pitch of the 
spiral being closer together than the size of the largest 
pieces of aggregate used, as, if it is so, the stones become 
jammed between the coils and a lack of homogeneity is 
the result. 

The second method of column and strut reinforcement 
above-mentioned—namely, loops or rings slipped over 
the vertical bars and held at the proper distance apart, as 
shown in Fig. 3, annexed—is also an excellent one, espe- 
cially when the loops are carefully made mechanically 
on hard metal formers, so that each one isan exact replica 
of its neighbour, the result being that each one equally 
clasps the group of vertical bars, otherwise should one be 
tight and the other slack, the bursting strains will not 
taken up by all the loops in equal proportions. As the 
first desideratum of this design of column and strut rein- 
forcement is the prevention of the vertical rods spreading 
apart under the load (the loops themselves, being further 
apart, do not resist the bursting strains on the concrete to 
the same extent as the spiral windings), it is not good 
practice to allow the loops to be curved in between the 
points where they cond: the vertical bars. Unless the 
wire or rodding forming the loop is straight between its 
resistance points, it does not get a chance to develop its 
tensional strength, as it must “‘ pull itself straight” first, 
which it does at a low stress. For this reason the use of 
comparatively high-carbon steel is often recommended for 
columns or strut loops, as it is stiffer to resist distortion, 
and as distortion is one of the main things to avoid, par- 
ticularly in this phase of reinforcement, the use of harder 
steel, if the same can be obtained without any marked 
increase in cost, es to be certainly indicated ; in 
fact, as the elastic limit of all reinforcement is almost of 
as great importance as its ultimate strength, the use of 
bars and pees considerable resistance to stretch- 
ing is certainly to be recommended, provided that the 
said ultimate strength isnot appreciably decreased. The 
use of high-carbon steels has m recommended for 
various other reasons. 

It is often said that it is immaterial whether the rein- 
forcing rods are bent or not, as, being bedded in concrete, 
they are immovable, and doubtless this may be true in a 
structure where there is no vibration, and ~ “tee the loads 
are unvarying in amount and disposition ; but where it 
is not so, there is a tendency on the part of the concrete 
on the concave side of the curved pieces of wire or rodding 
to become friable, and this tendency should be eliminated 


in the design by working the reinforcement in straight | co 


lines whenever possible. It should also be noted that all 
the joints of the vertical rods in columns and struts must 


be in close-fitting sleeves, preferably of good quality lap- | n, 


welded steam barrel. 

When designing reinforcement there are, of course, 
many points for consideration quite irrespective of the 
particular method of constructing or attaching the various 
—- members, one of the principal being that all 

or floors running continuously over the tops of 
columns or stanchions or walls must be reinforced above 
their neutral axis where they pass over the said columns, 
in exactly the same way as they are reinforced below that 
axis in their clear span, as the parts in tension and com- 
pression are reversed in these circumstances. In one 

* Paper read before the Institution of Mechanical 
Engineers at Liverpool, July 27, 1909. 

+ Mr. Charles F. Marsh, in a paper read before the 
Concrete Institute, stated: ‘ For eather members, if 
the allowable compressive stress in the concrete is higher 
than about 1000 lb. per square inch, it is advisable to use 
high-carbon steel for the longitudinal reinforcements, and 
the employment of high-carbon steel for the bindings is 
alwaysadvisable. For = pone of resisting tempera- 
ture stresses there is an advantage in the use of Righ. 
carbon steel, as its ter resistance will enable it to offer 


more assistance to the concrete.”— Transactions, Concrete 
Institute, vol. i., page 7. 





well-known system the bars are run along both top and 
bottom surfaces from end to end, but these rods or bars 
in the compression area are only provided as a means of 
keeping the shear-members or loops or stirrups in position, 
not as reinforcement against reverse flexure, nor as such in 
compression, this last not being needed unless the area 
above the neutral axis is such that it cannot stand the 
allowable crushing stress. 

The exact position of this neutral transverse—or, more 
correctly speaking, diagonal—plane of ‘‘ reverse flexure ” 
has not so far been very exactly located, and it will, of 
course, vary with every variation in the distribution of 
the load. present practice is therefore to design 
the reinforcement, over the supports, to overlap the ends 
of that which runs along the “‘ belly” of the beam. The 
diagonal auxiliary shear-members connected to each of 
the main tension- above and below the neutral axis 
thus become parallel to each other, as shown diagram- 
matically in Fig. 4, in the same way as the tension mem- 
bers in a lattice girder. The same arrangement must be 
carried out where the ends of beams rest on and in walls 
and the diagram, Fig. 5, shows this reinforcement against 
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Fig 4 
DIAGRAM SHOWING ARRANGEMENT OF REINFORCING 
BARS AND SHEAR MEMBERS TO RESIST REVERSE FLEXURE” 
IM CONTINUOUS BEAM 
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tension due to the same reverse flexure above the neutral 
axis under these conditions. As will be noted, the ends 
of the bars are bent downwards into the beam itself when 
only the beam is in reinforced concrete ; but should the 
whole structure be of this material, the beams and walls 
uently being all monolithic, it is better practice to 
bend the bars upwards, as shown in the dotted lines, this 
being also handier, as the men can readily see, and, if 
, adjust any bar which may have been displaced 

by eas or otherwise. 
en designing long and deep beams or girders, such 
as for a railway bridge with flat (not arched) spans, it will 
also not infrequently be found that the available area of 
concrete in compression above the neutral axis is such 
that the stress per square inch is more than the concrete 
will safely stand—that is, more than 550 Ib. to 750 lb. per 
square inch, according to the class of concrete and the 
nature of the aggregate used ; but this is easily overcome 
by using reinforcement in the compression area, always 
remembering that the value of steel in compression is 
50 per cent. less than that of the same in tension. Here 
also the question of rigidity to resist deformation under 
compression is important, exactly as it is in columns 
and struts, and care must be taken that all the se te 
members in compression are properly braced together to 
avoid the tendency to s in any direction, but par- 
ticularly sideways and down Even with ordinary 
beams supporting floors this question of the available 
area of concrete in compression demands consideration, 
but, the floor and beam being all in one solid piece, not 
only does the part of the floor immediately over the beam 
contribute to the desired area, but portions of the floor 
on each side of this are available also, thus a us to 
regard the beams as of T-section, as shown in Fig. 6 
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; | risk in employing an ine 


but, except under special conditions of loading, the 
breadth of floor which we can consider for the purpose of 
this calculation should not exceed four to six times the 
breadth of the beam itself, according to the class of con- 
crete and the nature of the aggregate used. But, even 
with this reservation, this fact of the beams and floors 
being solid together enables a wonderfully strong and 
light structure to be obtained. The same diagram also 
shows in closer section an additional means of obtaining 
this larger area of concrete in compression—namely, that 
- making fillets at the junction of the beam with the 
joor. 

Another point to be remembered is that temperature 
stresses must be carefully guarded against, and that extra 
reinforcement—in fact, increased scantlings over all— 
must frequently be adopted for this purpose, as the co- 
efficient of expansion of steel and of concrete is practically 
the same. In structures such as bridges these variations 
due to the temperature can be arranged for by the ordi- 
nary hinges or expansion joints (of which the latter can 
be ver: —s effectively made'with thick sheet- 
lead, the area being such that no pressure it will experi- 
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ence will cause it to, squeeze out); but in the case of 
structures where such are impossible—as, for instance, in 
an exposed tank or bunker or silo—the only remedy 
appears to be a general increase in strength, particularly 
by means of increased reinforcement ; and although per- 
haps contrary to theory, this method has proved per- 
fectly successful. , 

Centering.—With reference to the design and erection 
of forms or centering for keeping the soft wet concrete 
in place till it is properly set, there are two main condi- 
tions which must always be fulfilled. Firstly, it must be 
so supported and stayed that neither the weight of the 
concrete, nor the ramming of it, can make the centering 
bulge or sag ; and, secondly, it must be as close-jointed as 
possible, otherwise the water will leak out, and carry 
with it an appreciable amout of cement, which will weaken 
the structure. There are many methods of obtaining a 
smooth face on the finished concrete, such as painting 
the boards with oil or whitewash, or any material to 

revent the concrete qmamng 0 them ; but given fair 
Rush joints in the woodwork, the ing of a thin piece 
of sheet steel (an old hand-saw with the teeth ground off 
is excellent for this purpose) between the concrete and 
the boards gives perhaps the best result whenever the 
general arrangement permits of its use. When work is 
to to be floated or rendered, a rough surface is, of course, 
desirable. 

The question of centering leads naturally to that of the 
length of time it should remain in place. The author is 
frequently asked to state his opinion en this in general, 
but no general or hard-and-fast rule is possible—on some 
jobs, or portions of them, 24 hours is ample, on others six 
weeks is too short. Much depends on the weather, par- 
ticularly on frost, and much on the over-all scantlings of 
the various pieces, but, most of all and beyond everything, 
on experience ; in fact, there is no material where expe- 
rience on the part of the constructors is more important 
than in all matters connected with reinforced concrete, or 
where more disastrous consequences are likely to follow 
the lack of such experience. In this connection it is inte- 
resting to note the following extract from some remarks 
made by a gentleman who has done more than oo | other 
to place reinforced concrete on a firm basis—namely, Mr. 
William Dunn, F.R.1.B.A., who said in a paper which he 
recently read before the Concrete Institute, and from which 
he has Kindly given the author permission to quote :— 


Suppose, however, that the design has been carefully checked, 
initial difficulties got over, and the work begun, the superintend- 
ence of the work is merely the transference of our anxieties into 
another field. I am very strongly of the opinion that no work of 
importance should be ent: to men without experience ; our 
best safeguard against defective work is undoubtedly the skill, 
experience, and honesty of the contractor. ty it : 

© engineer or architect, unless he spends all his time during 
the execution of the work in actual and constant supervision, can 
secure his employer against dangerous errors on the part of the 
workman. In steel construction we can examine and measure 
every after it is up; not so in reinforced-concrete work. 
Once concrete is , we cannot tell, except by cutting into 
it, whether there are six 1-in. rods or two }-in. rods inside a beam 
or pillar, or whether these are 2 in. or 4 in. from the surface. To 
see that the drawings are actually carried out requires a con- 
scientious scrutiny and attention every minute of the time the 
work is being done. Much may be observed during visit, but 

ev 3 
Naas ot eiilied conteasters, clerks of works, and others 
constantly increases, and we shall soon all have had experience 
in this material. But with all the care possible there is a serious 

xperienced contractor. 
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A contractor with considerable resources in the way of 
plant and materials is also very advisable. It is not lon 
ago since a somewhat serious collapse occurred in a jo 
where the concrete was put in on a Friday and the center- 
ing struck on the Monday, as the contractor had not, and 
could not get, any more timber ! 

Calculations.—Dealing with ordinary work, such as 
beams, walls, and floors (which last can be regarded as 
beams for the purposes of calculation), the simple formula 
which has been in use by engineers during the t fifty 
years when calculating the strength of rectangular beams 
is eminently suitable for use in designing reinforced con- 
crete. The author has made many calculations and tests 
to ascertain reliable values for the constant in that formula 
which he hopes to be able to communicate at a later date, 
as also such for use with column and strut formule. 

Standardisation.—The adoption of a series of constants 
in any set of calculations is usless unless the primary con- 
ditions governing the calculations are equal. For in- 
stance, the value of the constant just referred to is im- 
material if the proportions of the concrete or the amount 
of reinforcement is altered ; but these matters are becom- 
ing rapidly standardised, and if the proportions of 1 part 
of cement to 2 parts of sand and 4 parts of stone (this last 
all to pass }-in. mesh, and refuse 4 in.) be adopted, the 
result need not be feared.” This proportion may be also 
expressed for ordinary use—three 2-cwt. bags of cement, 
i cubic yard of sand, and 1 cubic yard of stone—the mix- 
ture resulting in 1 cubic yard of concrete in place, as the 
sand and cement are only very little more than sufficient 
to fill the voids between the stones. This question of 
voids is important, because certain classes of stone lie 
much more closely together than others, and it is there- 
fore possible to economise in the purchase of sand, but 
this is entirely a matter for experience, as a glance at 
the mixing of the first batch will give more information 
than the most elaborate calculations. 

As regards the percentage which the cross-sectional 
area of the reinforcement in tension is of the cross-sec- 
tional area of the beam or wall or floor, this varies be- 
tween # of 1 to 2 per cent., but if 14 per cent. is allowed 
for in ordinary work, it is quite safe and may be used as a 
standard for calculating quantities. Very frequently, 
however, both this matter and that of the proportions and 
ingredients above-mentioned have little more than an 
academic interest for the general user. To take a very 
common illustration—a works-manager decides to erect 
a travelling-crane in one of his shops and proceeds to 
order the rolled-steel joists to carry the wall-rails—he 
knows his loads and his spans and that he can buy joists 
at so much per ton of such-and-such a section at such-and- 
such a weight per foot, which are guaranteed by some 
reputable steel-maker to carry the load required at the 
span decided upon (it must be remembered that we are 
not now considering any instance needing web or lattice 
girders, but strictly ordmary work only). He orders his 
joists without troubling about what proportion of carbon 
or silicon or anything else is ontioneed therein, and the 
same procedure can frequently be adopted with regard to 
reinforced concrete, using the formula before-mentioned 
or some other similar, to find the scantlings, so as to get 
out the amounts of materials required in order to ascer- 
tain the cost. He, the works manager, may be quite 
certain that no reinforced-concrete-maker of repute will 
risk his name by putting in bad materials (or good ma- 
terials wrongly disposed) any more than will the steel- 
maker with reference to the rolled-steel joists. 

Methods of Using.—Reinforced concrete is now s0 
largely and widely adopted that a list of even a portion 
of the various uses in which it has been already employed 
would extend to a great length. The following are a few 
remarks with reference to some of its better-known uses. 

Buildings in General.—All buildings should be of skele- 
ton framework construction. The spaces or panels 
between the columns and beams can be 8 in. filled in 
with reinforced concrete or with brickwork, or the 
whole frame covered with a skin of stone or brick; 
hut as the main strength is in the frame, such panels can 
he quite thin—in fact, only of such thickness as is needed 
for drynes3, not for strength, which results in a large 
increase in floor area, particularly in the lower storeys, 
where, otherwise, the walls would have to be of consider- 
able thickness. 

Boats and Barges.—These have been successfully built 
for several years, and, provided several are ordered of one 
size—that 1s, made off the same moulds—they are very 
inuch cheaper than steel. 

Chimneys.—From current quotations, these certainly 
appear to be cheaper than the same in brickwork, and, of 
course, do not need pointing; but there may be a diffi- 
culty when one needs to be felled, as at present it is not 
known how to bring one down in a small area. It is, 
lowever, a simple matter if there is space available for 
the chimney to fall in one length. 

Drain and Sewer-Pipes.—Many miles of these have 
now been laid and are giving great satisfaction, both as 
regards first cost and upkeep. Great care is, however, 
necessary in their manufacture to ensure the reinforce- 
ment, both longitudinal and circular, being exactly in its 
correct position, otherwise there is a great risk of the 
sewage or water reaching some of the metal, and the life 
of the pipes being therefore very short. One of the great 
«dvantages of reinforced - concrete sewer-pipes, particu- 
larly in bad ground—for instance, over old mine work- 
ings—is that they do not cost any more per yard when 
made in long lengths, up to, say, 18 ft. if required ; thus 
‘vout 75 per cent. in the number of joints is saved, and 
they are able to carry the weight of themselves and con- 
tents over spans practically equal to their own lengths. 
The same remarks also apply to water-pipes. 

Dock, Retaining, and Reservoir Walls.—The author has 
already noted the saving in sj in buildings due to the 
use of reinforced concrete, and the illustrations in Fig. 5 








( 200) show that such iseven more the case with these 
walls, the one being in reinforced, and the other in mass, 
concrete. Both are drawn to the same scale and calcu- 
— for the same strength with the same factor of 
safety. 

Engine and Dynamo Beds.—Probably several of the 
members will remember the case of a large and important 
hotel in London having its own electric installation, where 
the vibration from its large turbo-alternator sets was a 
cause of serious complaint, notwithstanding the use of 
many different forms of soft anti-vibration materials 
beneath the beds. Finally, reinforced-concrete bed-plates 
were tried, the same being practically replicas (in plan) of 
the cast-iron ones which rested on them, but only about 
8in. thick. These reinforced concrete bed-plates are 
we carefully reinforced and are only suppo at points 
—that is, they do not rest directly on the old solid stone 
beds. The result has been very satisfactory, the difficulty 
of the vibration having been entirely eliminated. 

Fence Posts.—The use of these is increasing very rapidly, 
but up to the present they are rather handicapped by the 
want of a cheaper method of attaching the wires to them, 
the ordinary hooks or staples being practically inadmis- 
sible, as they get bent and broken when the posts are 
bundled for carriage, and clips and bands or screw-plates 
are costly. 

Magazines for Explosives, Safes, and Strong Rooms.— 
Owing to its practically absolute fire-proofness, reinforced 
concrete is particularly suitable for these structures, and 
recent large and costly experiments in Germany have 
proved that even the explosion of huts containing 14 tons 
to 2 tons of gelatine dynamite did no damage to their 
surroundings other than from the air-blast. It was found 
that the reinforcement was only rent, but not scattered, 
and the concrete blown away in the form of coarse dust. 

As regards safes and strong rooms, it can only be said 
that, although a considerable number have been built, 
they are still awaiting an actual test at the hands of those 
skilled in the art of “‘safe-breaking.” ' 

Piles, Piers, end Jetties.—One of the principal points to 
bear in mind, when considering the use of reinforced- 
concrete piles, is that they will safely carry about three 
times the load of such in wood of the same cross-sectional 
area, also that they are no more difficult to drive ; and, 
with reference to piers and jetties, the use of a material 
which does not deteriorate “’twixt wind and water” is a 
matter worthy of very careful consideration. 

Pithead Gears and Pit-Props.—These being fire-proof is 
their strongest recommendation, and the latter, if made 
hollow, are, strength for strength, but very little heavier 
than ordinary wooden pro’ 

Railway Sleepers.— As the most important question in 
relation to these is their life, not their strength, nothing 
but time will prove whether the use of reinforced concrete 
at a somewhat higher cost than wood will be the more 
economical in the end, but about 54 to 6 years’ experience 
of sleepers in continuous service under lute traffic and 
rolling-stock so far show no appreciable difference from 
the day they were laid down, and a recent order for over 
100,000 of such shows that they are being extensively 
adopted. 

Telegraph and Tramway Poles.—These are rapidly 
coming into favour, and very large numbers have been 
already erected. The fact of their not suffering from 
corrosion or rust, and therefore not needing painting, 
together with their being, at present quotations, consider- 
ably cheaper than steel, probably accounts for this 
demand. As they are tubular, very great care is necessary 
in their manufacture, so as to ensure that the reinforce- 
ment is absolutely accurate in position. 

Painting.—The question of painting, although only 
now referred to, is one of vital importance with all rein- 
forced-concrete structures (other than buildings such as 
houses, offices, &c., which are usually plastered and 
papered), usit is well known that all naked steel and iron 
work deteriorates rapidly from rust and corrosion unless 
it is periodically very carefully scraped and painted. 
Even when this is done, the amount which is rightly 
deducted for depreciation in the case of ‘a valuation for 
sale, transfer, mortgage or similar, is very marked, in 
addition to the actual cost of such scraping and painting. 
This is particularly the case with bridges, owing to their 
exposed position, and the expense of painting them is 
frequently considerably increased by the extra cost of the 
necessary cradling and scaffolding. All this is eliminated 
in the case of reinforced concrete, which increases in 
strength with age, and is not subject to depreciation, nor 
are painting and scraping or other methods of preservation 
necessary. In fact, when comparing the cost of a rein- 
forced-concrete structure with that of a similar one in 
other materials, it is quite a good rule to work out the 
cost of the painting and upkeep, and, having capitalised 
the same at arate per annum (say 1 per cent. over the 
current Bank rate), to deduct this sum from the esti- 
mated cost of the reinforced concrete, in order to place 
both propositions on an equal basis for purposes of com- 

rison. 

The author is fully aware that one of the very important 
questions relating to reinforced concrete, from the users’ 
point of view, is that of the attitude of the various authori- 
ties regarding it, both thése governing the country as 
a whole and those governing each municipal or county 
area. In some cases it is certainly true that serious re- 
strictions have been placed on the use of this material ; 
but these adverse views are rapidly decreasing, and it is 
only a question of time till they are eliminated altogether 
in exactly the same way as the strenuous opposition to 
the use of iron and steel in buildings or in ships has 
now disa red. With reference to munici restric- 
tions, in Liverpool they are more fortunate t in any 
other city in the kingdom within the author’s know- 
ledge, as each reinforced concrete proposal is considered 
solely on its merits. Not only must the plans be de- 





posited as usual, but also all the calculations, which are 
carefully checked. If they prove satisfactory, permission 
is given to proceed with the structure as designed with- 
out any of the vexatious regulations, such as those re- 
garding the thickness of walls, which are frequently 
enforced in other towns quite irrespective of what the said 
walls have to carry or the strength of the material of 
which they are composed 

In conclusion, the author desires to place on record 
his very cordial thanks to the following firms for the use 
of the blocks illustrating the figures :—The British Fire- 
Prevention Committee, of London (Fig. 1, 147 
ante); Messrs. Richard Johnson, Clapham, an orris, 
Limited, of Manchester (Fig 2, page 147 ante) ; the British 
Reinforced Concrete Engineering Company, Limited, of 
Manchester (Fig. 3, page 200); the Patent Indented Steel 
Bar Company, Limited, of Westminster ; and especially 
to acknowledge the very valuable assistance > has 
received from those with whom he is associated in the 
tirm of Messrs. William Cubitt and Co. 











THE ELECTRICAL OPERATION OF 
TEXTILE FACTORIES.* 
By Hersert W. W11son, of Liverpool. 

In submitting some notes concerning this subject the 
author is f by the difficulty that so much has been 
written during the past few years upon the various aspects 
of the question that it is extremely difficult to set forth 
anything fresh, and the present paper does not profess to 
be much beyond a review of the arguments for and against 
the use of electrical transmission as the method of convey- 
ing power to the various departments of a textile factory. 
Many, if not all, of the arguments employed can be found 
in some part or other of the voluminous literature on the 
subject contained either in the transactions of various 
engineering societies or the columns of the technical 
Press, but in many cases these arguments are somewhat 
distorted to suit the views of the person writing the 
article. 

It is necessary to recognise first that a number of con- 
ditions affect the relative importance of the favourable 
considerations, and it will be well to make these clear at 
once, 

As regards the factory itself, it may be (1) a spinning- 
mill ; (2) a weaving-shed ; (3) a bleaching, finishing, or 
dyeing works ; (4) a combination of any two of the whole 
a these different sections. 

Also the particular case may be (1) a totally new factory 
(2) an existing works requiring additions; (3) an old mill 

uiring partial or entire re-equipment. 

gain, in an electrically-driven factory the energy may 
either be produced by the mill’s own = Bar or purchased 
from some outside source of supply, provided sufficiently 
favourable terms can be obtained. 

It is obvious that there are such wide variations in the 
essential primary conditions presented that it is impos- 
sible to lay down a list of advantages which will apply 
with equal force to all cases. Stated briefly, however, 
the main advantage claimed by the advocates of the 
electric drive, and generally admitted by the owners of 
electrically-driven textile factories, is that electrical driv- 
ing permits of an improvement in the quantity and quality 
of the output of practically all textile machines. The 
importance of this point can hardly be exaggerated. If 
it 1s once admitted that the claim of the electric drive 
advocates in this respect is substantially true, the ques- 
tion of capital cost ai equipment and running cost sink 
into relative insignificance. 

To amplify the claims put forward by those in favour 
of electrical driving, they may in tabular form be stated 
as follows :— 

1. The mill and engine-house can be placed éach in its 
most convenient position without regard to their relative 
situations. 

2. The internal arrangements of the mill as regards 
shafting, gearing, belt and rope-drives, &c., are much 
simplified and the cost sohesel. The flexibility as to 
extensions is, of course, obvious. 

3. ‘The grouping of the machines is much less arbitrary 
than in an ordinary’ mill, as the motors and light shafting 
required can be placed where most convenient. 

4. The reduction of the chance of ‘@ breakdown which 
would stop the whole mill. 

5. The ease with which sections of the machinery can 
be either stopped or run overtime (where conditions 
permit) without waste of power. 

6. The reduction in the maintenance and depreciation 
charges. 

7. The reduction in the capital cost per loom or per 
spindle of the whole factory when once a given size is ex- 
ceed This is partly due to reduction in the weight and 
cost of the buildings. 

8. The ibility of obtaining records of the work done 
in the different sections of the factory, otherwise impos- 
sible, and the keeping of a constant check upon them. 

9. The greater steadiness of drive which can be obtained 
with a consequent permissible higher average speed and 
increased output. 

As before stated, this last claim is by far the most im- 

rtant one. It has been proved to all reasonable satis- 
action in many cases that electrically-driven spindles in a 
mill can be run at a higher average speed, on the same 
counts, than mechanically-driven ones, with a correspond- 
ing higher production, and this can only be accounted for 
by the fact that the electrically-driven spindles ran more 
steadily. Except in cases where a varying speed is 
arranged for to suit oom conditions, spabel utely con- 
stant speed is,most desirable. The tension on the yarn 

* Paper read before the Institution of Mechanical 
Engineers at Liverpool, July 28, 1909. 






Sede a 0 ae 


202 


ENGINEERING. 


[Aue. 6, 1909. 








being spun is mainly dependent upon the spindle speed. 
Slight variations in speed above that corresponding to 
the maximum safe tension breaks the threads; and 
unless absolutely constant speed can be relied upon, it is 
necessary to ews margin of safety and to run at a 
speed materially below the breaking point. 

In an electrically-driven factory properly laid out the 
ae of every machine should correspond directly with 
the speed of the prime mover, and, given satisfactory 
regulation on the engine, every producing machine can 
be speeded up to its safe maximum and kept there. 
With even the best rope transmissions it has been found 
in.a number of cases in Lancashire mills that the speed 
of the machines closest to the driving point is steadier 
and higher than that of the machines furthest away. 
In other words, the one machine will give a larger output 
than the other. This has been tested by several persons 
in different factories quite independently, and the general 
order of the results have been the same. In one fairly 
well-known case in Lancashire, with two mills under 
the same management and of about the same size and 
working under the same general conditions, the results 
obtained from the electrically-driven factory have been 
distinctly superior to those from the mechanically-driven 
one. To such a marked extent was the improvement in 
quality of yarn noticeable that the output of the electri- 
cally-driven mill fetched a distinctly better price t 
that from the other factory, the increase being stated at 
about 24 per cent. 

It is exceedingly difficult to get absolutely reliable 
statistics concerning the improvement in output and 
quality obtained by mills in this country which have 
adopted electrical ivi , but it may be taken as a con- 
servative estimate that the increase in production is on 
the average at least 5 per cent. The improvement in 
value, as stated above, per pound of output has been given 
as anything up to 24 per cent., but in the subsequent cal- 
culation this is left out of account. 

Considering Lancashire practice, it may be advisable to 
point out that the cotton-spinners and weavers state 
their costs at so much per pound of yarn or cloth pro- 
duced. In the case of a spinning-mill on most classes of 
counts, it may be taken that the margin over the price of 
raw cotton, out of which the manufacturer has to pay all 
his costs and make his profit, is something like 3d. to 
3}d. per pound. 

Assuming a price of 4d. per pound, therefore, the sell- 
ing price of the yarn would be, say, 74d. A considerable 
portion of this 34d. is made up of the piece-work price 
per pound paid to the operatives, and it would not be 
easy to get any modification of this price. What may be 
taken as the standing charges of the mill—that is, the 
amount required to cover rent, rates, taxes, insurance, 
salaries, day labour, and cost of power—is but a compara- 
tively small percentage of the cost of the finished article, 
and it would therefore take a considerable increase 
in output to make any considerable difference in the 
total costs per pound. Assuming, however, that these 
fixed charges amount to 12 per cent. of the total costs, 
which is a fairly average figure, then an increase in out- 
put of 5 per cent. would mean a reduction in cost per 
pound on the whole output of 0.6 per cent. In a modern 
spinning-mill the total power costs do not amount to 
more than 24 to3 per cent. of the total expenses, and 
an increase of 10 per cent. in the cost of power would 
only mean an addition of 0.25 per cent. to the cost per 
pound of production. It will be seen, therefore, that 
even allowing for a considerable increase in the cost of 
power, which, personally, the author does not admit, there 
is@ margin of 0.35 per cent. extra profit on the whole 
turnover, which means a considerable amount in a year. 

Admitting, for the sake of argument, the approximate 
correctness of these figures, the opponent of the electric 
drive would immediately advance the objection of in- 
creased capital cost caused by the installation of an 
electrical transmission system. 

This has been argued almost to death, but it may be 
said that, taking a new spinning factory as a basis, and 
assuming that if electrically operated the structure would 
be brightened and modified to suit the altered conditions, 
then Cileer 80,000 mill-spindles the mechanical trans- 
mission system is the cheaper, between 80,000 and 100,000 
the costs are about equal, and above 100,000 the electrical 
system is the cheaper. This implies the taking of the 
total cost of the finished factory, and would involve the 
use of a 8team-turbine or quick-revolution engine as the 
prime mover for the electrical transmission system. The 
steam consumption per indicated horse-power hour would 
probably be slightly higher than if a slow-revolution mill- 
engine had been used. The efficiency of the electrical- 
transmission system would be about 82 to 83 per cent., 
or about the same as a well-laid-out modern mechanical- 
transmission system. 

In the case of an old factory requiring re-equipment it 
frequently happens that, owing to the inconvenient 
arrangement of the existing buildings, the electric drive 
offers distinct advantages, both as regards initial capital 
outlay and efficiency. Caseshave some before the author 
where the conversion has resulted in a reduction of 20 per 
cent. of the power a Jases such as this can 
hardly be argued about, anyone having experience of 
bleaching, finishing, and dyeing machinery, with its 
variable power requirements and intermittent use, will 
admit the advantages which electrical driving offers for 
this class of factory. 

The intermediate case, however, of a fairly modern 
factory with a good mechanical transmission system 
requiring extensions above the capacity of the engine is a 
very interesting and promising one. Under such circum- 


stances as these the use of the exhaust-steam turbine has 
many ae, and, as will be shown, this almost of 
necessity involves either wholly or partially the electrical 
driving of the factory. 





To take a concrete case now under consideration. A 
spinning mill, mechanically driven, butelectrically lighted, 
has a main engine of the compound vertical type develop- 
ing 1000 indicated horse-power with a steam consumption 
of about 13 lb. per indicated horse-power hour. The 
lighting dynamos are driven by the main engine, and in 
the winter when fully loaded require a trifle over 100 horse- 

wer. 

Pot is required to make some extensions in the factory 
involving an additional load of about 200 horse-power. It 
was first suggested that a generating set of 150 kilowatts 
(225 iodinated hamenoeres should installed at once, 
and later on a second set of the same capacity, when other 
extensions became necessary. The first set would supply 
the lighting, and also about 100 horse-power of motors in 
the preparation section, and thus relieve the main engine. 

A small set such as this with a standard quick-revolution 
engine, however, would use at least 16 lb. of steam per 
indicated horse-power hour, and it has since been suggested 
that an exhaust-steam turbine might be a better solution 
of the difficulty. As plenty of condensing water is avail- 
able, the question was investigated, and it has been found 
possible to alter slightly the valve setting of the main 
engine, obtain about 850 indicated horse-power from it 
non-condensing, and 500 indicated horse-power from an 
exhaust-steam turbine utilising the steam from tho 


han |engine. In this manner it would be possible to obtain 


some 1350 indicated horse-power for a steam consumption 
of about 10.5 Ib. per indicated horse-power hour. The 
saving in fuel over the other arrangement suggested is 
very considerable, being approximately 30 per cent., and 
this, with the comparatively high price of coal in the 
district under consideration, makes the total saving a 


large one. " 

‘There are, however, several features in this case which 
require to be specially met, and the most important and 
obvious of these is the fact that the load on the turbine 
generator is to be a variable one, at all events as regards 
the lighting. This is a feature of difficulty, inasmuch as 
the load on the main engine is fairly constant and the 
amount of steam passed by it fairly regular. In order to 
meet the conditions, it is necessary either to use a portion 
of the steam from the main engine for other purposes at 
times of light load on the turbine, or else to make such an 
arrangement as will permit of the variation in load affect- 
ing both engine and turbine in the same proportions, and 
thus automatically regulating the supply of steam to the 
combined machines. The simplest method of doing this 
is to rope drive a small generator of, say, 100 kilowatts 
capacity from the engine, and to run this generator in 
parallel with the turbo-generator. This involves again 
the driving of a larger portion of the mill electrically than 
was originally intended, | but the large fuel economy justi- 
fies this, apart altogether from every other consideration. 
This brief statement of a comparatively common case 
shows how in existing factories the introduction of the 
electric drive may reduce working costs apart altogether 
from every other advantage. 

A question which is frequently argued with great 
vigour is the advisability or otherwise of a textile factory 
taking its supply of power from an outside source. This 
means, of course, the price at which it pays a manufac- 
turing concern to buy energy rather than to produce it 
itself. The result of the author’s observations is that a 
Lancashire factory of, say, 1500 indicated horse-power 
capacity can produce energy at, say, 0.2d. per indicated 
horse-power hour, or 0.3d. per kilowatt-hour, allowing for 
interest and depreciation. This is on a basis of being able 
to purchase slack with a calorific value of 11,000 
B.Th. U. at 8s. per ton delivered. 

It has been found generally practicable to induce fairly 
large factories to purchase power at about 0.4d. per unit 
net, the power being metered on the low-tension side of 
the mill switchboard before reaching the motors. 

The main differences of opinion among engineers design- 
ing the lay-out of electrically-equipped mills arise over 
the questions of group or individual driving. The larger 
and the fewer the motors in a mill, the smaller is the 
capital outlay ; but, at the same time, the less the special 
aoventagte of electrical driving are felt. The more vy 
the ideal of a motor to every machine can be approached, 
the better the actual results, but the higher the capital out- 
lay and generally the running cost. e author’s personal 
feeling isin favour of theindividual driving of ringspinning- 
frames, and the group driving of all other machines, but 
keeping the groups fairly small. The mere substitution, 
as in some factories, of a large motor for the rope pulley 
on a line shaft can hardly be regarded as the final step in 
the adaptation of an electrical installation to suit textile 
manufacturing needs. It is absolutely essential that the 
arrangement of the motors shall have very careful con- 
sideration. 

A point needing attention is the heating effect of the 
motors, In a ring spinning-room, for example, with a 
large number of small motors directly coupled to single 
machines, the total amount of heat given off from the 
motors may be sufficient to raise the room temperature 
considerably. It is now the best practice to build these 
motors with hollow frames, and to bring cooling air from 
some external source round the frames, thus preventing 
the discharge of heat to the room. 

Horse-Power Required.—Electrical manufacturers gene- 
rally do not appear to realise that the actual powers 

uired need very careful investigation before the ma- 
chines are actually installed, and it is by no means a safe 
rule to assume that the horse-power is so much per 100 
spindles of the mill, as this may lead to considerable 
error. If a mill-engine is bemg put down to drive 
the whole of the plant, it may be perfectly safe to use 
such general assumptions ; but when what is practically 
equivalent to a subdivision of the prime-mover is made, 
the most careful consideration of the power taken by each 
section of the installation is necessary. 





Considering this question of horse-power required, 
some figures from mills actually working near;Manchester 
may be of interest. In Table I. is given a list of the 
machines installed in a small mule-spinning mill, with a 
statement of the horse-power required by the various 
machines, calculated on the usual basis. 

In Table II. (below) is given a more accurate state- 
ment of the power required per machine, or the average 
number of spindles per horse-power, the speed of running 
of the machine, ond the nature of the load provided by 
the machine, including also an estimate of the time the 
machine is standing idle for doffing, shown as a percentage 
of the total running time. 

In Tables III. and IV. are given the sizes of motors 
actually installed in two mills in Lancashire where 
group driving is employed, and it may be said that in 
one 4 all cases these motors are direct coupled to high- 
speed line-shafts. It must be remembe that in all 
these cases the average number of spindles per horse- 
power is stated, and this may vary considerably with the 
speed of the spindles and class of counts spun. 

In the case of ring-frames the number of spindles per 
horse-power may vary between 140 at 6000 revolutions per 
minute and 80 at 9000 revolutions per minute, so that 
great care has to be exercised in considering the question 
of the size of motors required. 

TABLE I. 
Machines. Horse-Power. 
1 bale-breaker and lattice-mixing arrangement .. 3 











3 horizontal exhaust openers .. ‘ 18 
10 single scutchers — “a = “| 
84 carding-engines aS i. a“ a: i) 
ll draw-frames_.. ie ee a ae a = 
9 slubbers ; total spindles, SS2 = a =o 
16 intermediates ; total spindles, 2212 va . 36 
40 rovers ; total spindles, 6880. . ” 7” -. 100 
28 mules, 1}-in. gauge ; total spindles, 36,063 . aa 
40 mules, 14 in. gauge ; total spindles, 42,320 .. 242 
Total - .- 869 
TaBLE IT. 
| 
Horse-Power. | Revs. per 
Machines. Approximate. Minute. | Load. 
Hopper _bale- Steady if feed is re- 
breaker - } 8 | 300 { gular 
600 . 
Hopper feeder. . 14 { 1350 to 1000 J Ditto 
Exhaust opener 6to8 |950 to 1400 Ditto 
Single scutcher | 34 to 5} '950 to 1400 Steady 


Carding engine | 1 140 to 190 |Steady 

Drawing frame 0.15 per delivery) 180 to 300 |8 to 27.5 per cent. loss 

| of time due to stop- 

| pages ; load steady 
| | during run 

Slubbing frame 45 sps. per h.-p. | 200 to 450 |39 to 22 p.c. ditto 

Intermediate | 





frame .. ..| 55 sps, per h.-p. | 360 to 490 118 to8p.c. ditto 
Roving frame .. 65 sps. per h.-p. | 360 to 480 |17 to 5 p.c ditto 
Ring frame .. 70 sps. perh.-p. 600 to 1000/5 to 10 p.c. ditto 
Mules .. .. 100sps. per h.-p. | ‘ 4 to 7} per cent. loss; 
load very variable 
Doubling frame | 40 to 70sps. |600 to 1000/5 to 10 percent. loss ; 
: per h.-p. steady during run 
Winding oe 300 sps. 140 to 180 |Steady 
Beaming os 6 per h.-p. 40 Steady 
Sizing machine | 1} to3 210 to 300 |Steady 
TasBLe III. 
Machines. Size of Motors. 


Bale-breakers, exhaust-openers, lat- } 45,h.-p.; 575 r.p.m. ; directly 
tice-mixers, scutchers.. BA connected to line shaft 

20 carding-engines, 3 draw-frames, | { 55h.-p.; 575r.p.m.; driving 
3 slubbers, and 6 intermediates .. f { counter-shaft with ropes 

3 pairs of mules and 14 rovers 100 h.-p.; 580 r.p.m. 

6 pairs of mules = es an 130 h.-p.; 530 r.p.m. 

4 pairs of mules and several ring- 


rames ée 100 h.-p.; 580 r.p.m, 
120 looms es - _ _ 50 h.-p.; 580 r.p.m. 
153 looms $e es 65 h.-p.; 580 r.p.m. 

. Tasie IV. 
Machines. ’ Driven by 


2 waste-pickers we a mS 
1 roving waste-opener we - 
2 hopper bale-breakers, with ae 1 motor, 12 h.-p. 
mixers os és ee pe 
4 hopper feeders oe oe :: | 
4 a openers with double 2 motors, 40 h.-p. each 
12 single scutchers a ‘a 
84 cards, 45-in. cylinder... - \ 
3 drawing-frames, each 6 heads of } 2 motors, 65 and 50 h.-p. 
7 deliveries each .. < Se 
8 slubbing-frames, 100 spindles... ) rs 
19 intermediates, each 146 spindles } 2 motors, 90 and 75 h.-p. 
45 rovers, each 184 spindles os J 
“itt. Total spindles, $4,508 (isa aggregat- 
‘ r —— “1-4 ing --p.; in .-p- 
a = dine — aan and 150 h.-p. units 
3 winders, 2000 spindles es } 15 h.-p. 
10 beaming-engines .. oa approx. total = 1250 h.-p. 
The object of this paper has been to give an idea of 
the recent developments in a very interesting application 
of electricity, and to show some of the main points requir- 
ing attention in considering any particular case. 








American Locomotive Prrrormancr. — Locomotive 
No. 1113, of the H-8-b type, built at the Pennsylvania 
Railway Company’s Altoona shops, recently hauled a train 
of 105 steel cars loaded with 5544 tons of coal for 127 
miles in 7 hours 12 minutes, or at the rate of 178 miles 
per hour. The entire train, including engine, caboose, 
and cars, weighed 7644 tons. The train stretched along 
the track for two-thirds of a mile. The test was made 
between Altoona and Enola, near Harrisburg; this part 
of the Pennsylvania system presents at no point a sharper 
gradient than 12 ft, to the mile, 
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ELECTRICAL APPARATUS. 


15,346. S. C. Mount, and Beck-Flame Lamp, 
Limited, Hayes. Arc-Lamps. [1 /ig.] July 20, 1908.—This 
invention relates to means for mounting and feeding the carboris 
of gravity-feed arc-lamps of the type in which the carbon-holders 
are slidably mounted, and connected by pivoted links guided by 
a central rod. The feed is brought about by the burning away of 
one of the carbons ¢ at the point of support. The carbon ¢ acts 
asa strut to a carriage b, which is provided with rollers to roll 
upon one of the guide or frame-rods a. A similar carriage b! is 
provided upon the second frame-rod a! to support the carbon cl, 
‘The carriages are connected together by means of the links d, e, 
pivoted to the carriages at their upper ends. The link ¢ is ex- 
tended towards the opposite guide-rod a, upon which it rests by 
means of the roller k. The carbons will thus always move down 
together. The link d is pivoted to the link e at the point J, 





which travels in an approximately vertical line, since it is at equal 
distances from the pivoted points of the links d, e, and approxi- 
mately the same distance from the pin or spindle of the roller h. 
It will be understood that if the length of the links d, e, and the 
extension of the link e measured from the point of connection 
tothe spindles of the rollers g, g!, h, be made equal and the 
extension of the link e forms with the link e an angle of 180 deg. 
less the angle of inclination of the guide-rods a, the point of 
connection f will travel vertically down the centre of the lamp, 
the pivot h being of necessity in the same plane as the centre 
of the guide-rod a. If, however, the extension of the link e¢ is 
longer and is formed in a straight line with the link, the point St 
will no longer travel exactly vertically downward. This is of no 
great importance, as the consequent difference in the level of the 
two carriages b, b! is very little. (Accepted May 12, 1909.) 





9241. A. D. Jones, Hollo ° Are-Lampe. [5 Figs.) 
April 29, 1908.—This invention relates to an arc-lamp electrode 
having a central core of carbon, and ch 1 cc ds sub- 


r 
stantially surrounding the carbon core. According to this inven- 
tion, the central core has radial projections formed to mechanic- 
ally lock or attach the chemical compound. Referring to the 
drawings, the black portion in the various figures indicates car- 
bon, the shaded or dotted portion indicating the chemical mix- 


Fig.7. Fig.2 


S. 





ture surrounding the carbons. All the figures are cross-sections 
of the electrodes, Fig. 1 shows a star-shaped carbon, with the 
ends of the rays sufficiently thickened to form a mechanical lock 
for the chemicals, Fig. 2 shows the arms bent to lock the chemi- 
cals within them. Fig. 3 shows projecting fillets upon the rays of 
the star, Fig. 4 shows roughened edges upon the rays. Fig. 5 
shows a carbon with locking projections or fillets on the ends of 
ie rays, (Sealed July 15, 1909.) 


GUNS AND EXPLOSIVES. 


18,100. The Whitehead Torpedo Works 
mouth), Limited, and E. Lees, Weymouth. 





(Wey- 


Yj 











pedoes. [2 Figs.) August 28, 1908.—This invention relates to 
‘he heads of Whitehead and other mobile torpedoes, and has for 





its chief objeet to minimise the chance of damage to the torpedo 
or vessel struck when the lo is used for practice pu’ 
According to this invention, the front or nose portion of the head 
of the torpedo is constructed of resilient material, such as india- 
rubber, so as to deaden the concussion when an obstruction is 
encountered. A is the resilient nose formed of india-rubber, and 
constructed at its rear end with a fla: portion A! to facilitate 
its attachment to the rear portion of the head. This rear portion 
comprises a casing B of thin sheet-copper filled with a mass B! of 
cork. The metal casing B has attached to its inner surface at its 
forward end a flanged ring C provided with a number of holes 
adapted to receive set-screws or bolts which pass through the 
flanged portion A! of the nose A and through an iron ring inserted 
in the flan portion Al, Upon the inner side of the flan 
portion A! is placed a discontinuous metal ring provided with a 
number of screwed holes corresponding to those in the ~~ C, 
and adapted to receive the screwed ends of the set-screws or bolts. 
The interior of the resilient nose is placed in communication with 
the surrounding water by means of channels E formed in the front 
part of the casing B and the filling B'. The channels E also 
facilitate the use of a tool upon the set-screws or bolts for screw- 
ing or unscrewing the same. The water contained in the hollow 
interior of the nosé, on concussion of the head, s more or 
less slowly through the channels E, thus acting in conjunction 
with the rubber as the resilient material to diminish the shock 
of impact. At the forward end of the rear portion of the head, 
sheets F of lead or the like may be provided to adjust the position 
of the centre of gravity or make the head up to any desired 
weight in conjunction with lead weights G or the like. (Accepted 


May 12, 1909.) 
15,643. Sir W. G. Armstrong, Whitworth, and Co., 
Limited, and C. H. Murray, Newcastle-on-' e. Gun- 
Hoists. (6 Figs.) July 23, 1908.—This invention 
relates to gun-loading hoists, and provides cut-off gear by which 
the cage is brought to rest quietly both at the top of its stroke 
and at the varying lengths of the descending stroke. A is the lift- 
ing cylinder, B its ram, and C is the casing containing the cut-off 
valve. Dis the curved cam-bar for operating this valve. C! is 
the endwise moving rod upon which the cut-off valve is mounted, 
having at its end a block acted on by the cam-bar D. E is a bar ex- 
tending backwards from the head of the ram and jointed to the 
rear end of the cam-bar D. G is a block on which the cam-bar D 
can slide. H is a rod by which the block G can be raised or 
lowered. At its upper end the rod is jointed to the shorter 
arm of the Fg A I, the longer arm of which is, by a 
link, coupled to a pivot K carried by a cheek-plate of the 
gun-slide. L is a guide, along which the rear end of the bar E 
travels to'and fro. M is a pressure supply-pipe from working 
valve, not shown. N isan inlet from intercepting valve to lifting 
cylinder. In Fig. 2.@ is the inlet port by which fluid under pres- 
sure enters from the working valve. 0 is the port leading to the 
rear end of the hydraulic cylinder. c is a flap of the rocking 
and endwise moving valve for closing the port a, and da flap for 
closing the port b. When the valve has been moved into the 
position shown in full lines from the position shown by dotted 
lines, the flap d has nearly closed the port leading to the cylinder, 
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the first portion of the stroke having been made with the port 
full open, the cut-off taking place during the latter half of the 
stroke. The reverse action takes place when the cage is being 
lowered—viz., when the ram is returning to the “in” position, 
when the valve-flap ¢ moves to the position indicated by dotted 
lines. The diagram, Fig. 3, illustrates the way in which the 
intercepting or cut-off valve C is moved by the curved cam-bar D. 
The dotted lines show the relative position of the parts when the 
cage is at the bottom of the hoist, and the full lines the position 
of the same parts when the cage is at the top. The dotted line 1 
indicates the extent of the vertical endwise movement which the 
valve-rod C! has given toit when the ram makes its full stroke. 
The manner in which the valve-rod C! has the same extent of 
movement given to it when the ram does not make its full back- 
ward stroke is illustrated in the diagram, Fig 4. In this diagram 
the parts are shown in their relative positions at the time when 
the ram has made two-thirds of its backward stroke after the 

has been lowered into the working chamber from its position in 
line with the gun when the gun is at extreme elevation. It will 
be seen that if the cam- not n raised by reason of 
elevation having been given to the gun, the intercepting valve 
would only have made two-thirds of its stroke, and the cut-off 
would have been ineffectual. The cam, however, having been 
raised hy the movement of the gun-slide, the valve is made to 
complete its full stroke at the time when the ram has completed 
two-thirds of its full stroke. (4ccepted May 12, 1909.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
1388, E. Gardner and T. H. Gardner, Patricroft. 
ternal-Combustion {1 Fig.] January 20, 1909. 


—This invention relates to internal-combustion engines of the 
enclosed type, and has for its object to prevent the accumulation 
within the engine crank-chamber of gas or v: r due to leakage 
past the engine piston, and to the heating of the lubricating oil 
employed. Such gas or vapour, if allowed to accumulate, tends 
to escape into the atmosphere surrounding the engine. This 
invention comprises the provision of means for exhausting a por- 
tion of the contents of the crank-chamber at each suction stroke 


= 


of the engine whereby the pressure within said chamber is main 
tained sufficiently below that of the surrounding atmosphere as 
to prevent leakage. passage or conduit a is vided connect- 
ing the crank-chamber } with the engine cylinder or with the air 
or fuel intake ¢ of the latter, so that on the suction stroke of the 
engine a portion of the tents of the chamber is drawn into the 
cylinder, The passage or conduit a is so proportioned as to allow 
of the passage of sufficient of the gaseous atmosphere from the 
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crank-chamber b at each suction stroke as will reduce the pressure 
within the crank-chamber to the required extent without having 
any appreciable effect upon the quality of the air or fuel-charge 
in the engine. A condenser and spray-arrester d may be placed 
in the passage a to condense the vapour or arrest the spray which 
may be contained in the atmosphere coming from the crank- 
chamber. By this means the condensed vapour is caused to return 
to the crank-chamber in the form of oil. (Accepted May 12, 1909.) 


9823. H. Tee and F. E. Adams, Birkenhead. Gas- 
Com: tus. (3 Figs.) May 6, 1908.—This 
invention has reference to gas-compressors, and more particularly 
to that type in which the gas is compressed to a comparatively 
small pressure, such, for instance, as is required for lighting and 
heating. 1 is the outer container, open at the top, and 2 is a 
rotary drum having chambers 3 in it. Openings are formed at one 
end in the chambers 8. A central collecting vessel 6 fits inside 
the open central portion of the drum 2, and the gas collected 
therein passes by way of a branch 7 up an outlet conduit 8; and 
in connection with this outlet 8 there is used an inverted chamber 
10 dipping into the liquid in the container, to which the gas passes 
from 8, by an opening 9; and from which it passes by a pipe 11, 
projecting up into it. The gas enters the apparatus at the 
central conduit, the passage 12 being separated from the outlet 7 
by a partition, and it passes up from the passage 12 into the upper 














part of one end of the revolving drum 2, which constitutes a 
ies of similar chambers 14, formed between the end plate 15 of 
the drum and an inner plate 16 forming the inner wall to the 
chambers 3, and extending between the outer and inner concen- 
tric cylinders 17 and 18 thereof. In cases where the drum is 
driven, say, by a water-motor, or the like, as in the case shown, 
the motor 28 may be regulated by the pressure of the gas supplied 
through a bell 29 working in the containing vessel 1, and to the 
interior of which the forced by the drum 2 is delivered by the 
continuation of the pipe 11, and from which i+ passes away by the 
ipe 30, so that such pressure acts upon this bell and regulates its 
height in the liquid in the vessel 1. By the movement of this bell 
through the levers, to which it is connected, a tap or valve for con- 
trolling the supply of working fluid to the motor 28 is operated—that 
is, closed or opened, as the re rises or falls. In this way the 
rotation of the drum 2 is governed by the pressure of the gas 
which is compressed or forced by it. (Accepted May 12, 1909.) 


MILLING AND SEPARATING MACHINERY. 


27, L. Forsyth, Glasgow. Grinding and Crush- 
ing Mills. (2 Figs.) December 23, 1908,—This invention relates 
to grinding and crushing mills in which grinding takes place 
between an annular rotatory track and rolls bearing on its internal 
surface, the track being rotated by external carrying-rolls, and 
has for its object to so improve the construction and action of 





such mills that their capacity, efficiency, and durability are greatly 
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enhanced. A mill, according to the invention, comprises an 
annular track A driven by external carrying-rolls B, C, having 
flanges to prevent lateral movement of the track. Within the 
track there are a series of crushing-rolls F driven thereby, the 
rolls assisting in supporting the track and acting with inwardly- 
yrojecting flanges on the track, not only to assist in preventing 
fateral displacement of the track, but also the too rapid discharge 











(21.933) 


of the material being ground, the rolls being preferably of less 
width of face than the track, and so set that different ones engage 
different. parts of it ; whilst the shafts F! of all the rolls are carried 
in spring-controlled bearings in housings exterior to the housing 
of the mill, thus preventing dust or grit getting access to the 
bearings, facilitating lubrication thereof, and enabling the pres- 
sure with which the rolls act to be adjusted without the mill being 
stopped, (Accepted May 12, 1909.) 


19,956. R. J. Fowler and Briddon and Fowler, 
Limited, Stoc rt. Flour - Machinery. 
(2 Figs.) September 23, 1908,—This invention relates to roller flour- 
milling machinery. In carrying out the invention, a shaft a is 
arranged substantially parallel to, and in close proximity to, the | 
upper grinding roller b, such shaft being formed with eccentric 
portions ¢ ond fitting in bearings carried by the framing of the 
machine, the eccentric portions being formed outside the bearings. 
From the shaft at each end a tubular block /, having an internally- 
screwed hole into which is fitted an externally-screwed boss h, is 
suspended. The lower end of the latter has fixed on it a worm- 
wheel, into which gears a worm j fixed on a short transverse shaft 
k carried by a bracket mounted on the lower end of the boss h, 
embracing the lower end of the block f and surrounding the worm- 
wheel, to which it acts as a guard. The short shaft k carries a 
hand-wheel by which the worm gear can be operated so as to screw 


Fig.2 























in or out of the suspended block f the screwed boss h previously 
referred to. By this means the parts can be lengthened or 
shortened, and in order to transmit the adjustment to the usual 
lever r supporting one end of the lower grinding roller s, the boss 
h has passed through it axially a headed suspension pin t, the 
lower end of which carries the usual spring, which can be adjusted 
in an axial direction, the upper end of the spring abutting against 
a tubular casing w surrounding it on which the free end of the 
bearing lever r rests, the upper side of the bearing lever coming 
in contact with a collar on the pin t. The whole of the mechanism 
is duplicated at the opposite end of the machine, and by its means 
the bearings at each end of the lower roller s can be adjusted 
separately, so that such roller may be allelised with the upper 
roller b or adjusted so that their peripheries touch each other or 
are equi-distant from each other when set for the various grades 
of grinding. (Accepted May 12, 1909.) 


RAILWAYS AND TRAMWAYS. 


20,212. The Consolidated Brake and Engineering 
Company, Limited, and E. 8S. Luard. London. 
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cylinders. Hitherto the pistons of vacuum-brake cylinders have 
been packed either by means of what is known as a rolling-ring 
or by means of a leather strip of the shape of a pump-ring. This 
invention has for its object to provide a packing which, whilst 
possessing the advantages of each of the two above-mentioned 
types, at the same time eliminates their disadvantages. To this 
end, according to this invention, the piston is provided with a 
compound packing consisting of a compressible rolling-ring which 
operates in conjunction with the grooves of the piston in the 
ordinary rvay, and a leather or india-rubber strip or ring which is 
located above the rolling-ring, and is preferably separated there- 
from by a flange upon the piston. a is the piston and b and ¢ are 
the top and bottom grooves formed therein in the usual manner, 
d being the compressible rolling-ring which operates in conjunc- 
tion with these grooves ; ¢ is the leather or india-rubber strip or 
ring which is secured to the piston ¢ by means of the bolts f above 
the rolling-ring d, from which it is separated by means of the 
flangeg. By fitting vacuum-brake cylinder pistons with combined 
— as above described, the piston normally uses the friction- 
ess rolling-ring, the ring-packing in this case not coming into 
operation. Should the rolling-ring packing become defective, 
however, the ring-packing comes into action. (Accepted May 12, 
1909.) 


soe. J. D. Twinberrow, Hoxham-on-Tyne, and 
R. C. McKerrow, London. Railway Carriage-Doors. 
(3 Figs.) November 8, 1908.—This invention relates to sliding 
doors for railway vehicles, and the object is to provide means by 
which a sliding door can be empendel so that it can be opened 
and closed freely without undue noise, and so that it will remain 
in its closed position without opening under the usual vibrations 
set up in sober vehicles, and without rattling. According to 
this invention, the usual rollers are dispensed with, and a hard, 
smooth runner, such as a strip of polished glass, is substituted 
in place thereof, this runner being adapted to slide on, or within, 
a suitable rail. The top of the door a is provided with two 
brackets, one at each corner, and these brackets support a bar ¢ 
of channel cross-section, the bar being inverted, so that its in- 








terior is open below. Within this channel-bar c a strip of glass d 
is secured. The strip of glass d is of a width to allow sufficient 
depth to project to form a runner, the lower edge of which is 
highly polished. This runner is adapted to slide upon a hard 
wooden strip lubricated with graphite, and mounted within a 
channel-rail k, which is fixed to the car. The channel-rail & is 
preferably of appreciably greater width inside than the thickness 
of the runner d, and in the intervening spaces strips of veneer, 
covered at one side with velvet or similar material, are mounted 
upon the guide-rail k, soas to press upon the runner d with suffi- 
cient friction to prevent accidental movement of the door a due 
to vibrations of the vehicle. These pads, or packing-pieces, also 
resist any lateral movement, and deaden, or absolutely prevent, 
any rattling during transit. (Sealed July 15, 1909.) 


SHIPS AND NAUTICAL APPLIANCES. 


27,911. A. J. Kemp and F. W. Randall, Southsea, 
and F. A. Primrose, Folkestone. Submarine Vessels. 
(2 Figs | December 22, 1908.—This ‘invention relates to the 
trimming of submarine vessels by means of water ballast pumped 
from an aft tank to a forward tank, and vice versd. As hitherto 
proposed, the operation of the above-mentioned pumps has been 
controlled by weighted pendulums towards each end of the vessel, 
adapted to make and break respectively electric circuits con- 
trolling electrically-driven pumps. The present invention con- 
sists in an improved arrangement whereby the pendulums are 
adapted to control mechanical means for stopping and starting 
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the pumps. As shown in the drawings, fore and aft trimming- 
tanks a@ and } are provided in addition to the usual main ballast 
tanksc. The tank a has asuction pipe leading to a centrifugal 
ump ¢, a discharge - pipe from which passes to the tank bd. 
imilarly a suction pipe from the tank 6 passes to a centrifugal 
pump kh, the discharge-pipe of which passes to the tank a. The 
pumps ¢ and A are put into operation by belt driving-gear, 
wherein fast and loose pulleys k, 1, m, n, arej shown respectively 
for the pumpse and A, Striking-forks are provided for the respec 
tive belts, and are adapted to be reci ted by bell-crank levers 
wand The bell-crank levers u and v are respectively ope 








Vacuum-Brake Gytintere. {1 Fig.) September 25, 1908. 
This invention relates to piston-packing for vacuum brake 


by pins upon a pair of pendulums y and z pivoted to the sul 
marine by means of bracket-plates. The pendulums y and z are 
so arranged that when the vessel rises at the stern the pendulum 
y is free to move relatively in the ahead direction, but the pen 
dulum z is arrested by a suitable stop, whereas when the vesse| 
rises at the bow the pendulum z is free to move relatively towards 
the stern, but the pendulum y is arrested by a stop. Movement 
of one or other pendulum thus places the corresponding pump in 
action. When a level keel.is attained the pendulum which move: 
will have returned to its normal ition, and the pump will be 
placed out of action. (Accepted May 12, 1909.) 


27,913. A.J. Kemp and F. W. Randall, Southsea. 
Submarine Vessels. [1 Fig.) December 22, 1908.—This in- 
vention relates to means for supplying air to a submarine vesse!, 
such means being of the type in which air is passed down to the 
submarine vessel through a hose-pipe or pipes from a floating buoy 
on the surface of the water. According to the present invention, 
adapted more particularly for submarine vessels employed on sal- 
vage operations, the buoy is fitted with a cowl which is free to 
turn so that its open mouth may face the wind. The invention 
also consists in inducing a supply of air to the interior of a sub- 
marine vessel by means of a fan connecting to a supply pipe of 
comparatively large size. In carrying out the invention as illus- 
trated in the drawing, an armoured hose a has its free inlet end b 
supported by a buoy ¢ and fitted with a special cowl d, which is 
free to revolve on ball or other bearings, and is adapted, for in- 























stance, by means of a fin, to maintain itself in a position open to 
the wind. The lower end e of the hose a is connected to the sub- 
marine vessel f. Within the vessel fa connection A, fitted with an 
emergency shut-off valve, leads the air which passes down the 
armoured hose a to a fan k, which may be driven in any suitable 
manner. It is preferred to provide the inlet branch J of the fan k 
with a second branch m, to which another connect on, such as h, 
may be made for another armoured hose, such as a. By providing 
an armoured hose of sufficient strength to withstand the pressure 
of the water, and of adequate diameter, sufficient air can be in- 
duced into the vessel, not only for breathing purposes, but for sup- 
plying air to compressors for use in’ diving or salvage operations, 
or to be stored for future use during the travel of the vessel, and 
also for supplying the air required by an internal-combustion 
engine when such is desired. (Accepted May 12, 1909.) 


TEXTILE MACHINERY. 


17,922. J. A. and P. W. Hirst, Wakefield. 
Looms. [6 Figs.j August 26, 1909.—This invention relates to 
means known as buffer devices for cushioning pickers in looms. 
According to this invention, the spindle-holder or bracket is 
formed or provided with a dovetailed or lipped recess, the recess 
being of a somewhat greater depth than the thickness of the 
rubber buffer, so as to receive besides the rubber-buffer a portion 
of the protecting raw hide or fibre-washer, which is enlarged in a 
correspondingly dovetailed or shaped manner. The portion of 
the protecting washer within the recess fits sufficiently tight 
under the pressure of the rubber to retain it securely in position ; 
but not so tightly as to prevent both it and the rubber being 
inserted or withdrawn sideways from the recess when desired. 
a indicates the sides and bottom of the shuttle-race, and } the 
picker-spindle immediately above it. The spindle-holder ¢ is bolted 
to one of the sides of the shuttle-race casting. As shown in Fig. 2, 
the holder ¢ is formed with a rectangular recess, open at the 
shuttle-race end for about three-quarters of its width, so as to 
leave a projecting lip e at both sides. g is a buffer inserted in 


Fig. 2. 

















this recess, and A is a rectangular protecting washer of raw hide 
or fibre, the sides of which are rebated so as to fit against the 
lips e. The projecting parts, catching against the lips ¢, prevent 
the washer A and g from following the rebound of the picker after 
striking the washer A. The portion of the washer A fitting the 
opening to the recess is of sufficient thickness, or rather — 
sufficiently beyond the outside of the lips, to avoid any ris of the 
lips ¢, or the end of the bracket c, being struck by the picker, 
notwithstanding the compression of the rubber-buffer. The width 
of the rubber-washer is made slightly less than the width of the 
recess, 80 that the rubber-washer is free to expand on all four 
sides when compressed by the blow of the picker against the fibre 
or raw-hide washer A. The thickness of the rubber is such that 
when it and the washer fA are inserted in position in the recess, 
the fitting is sufficiently tight to secure them in position, even 
when the — spindle b is removed ; whilst not sufficient to 
prevent both washers being intentionally removed sideways—that 
is, drawn out from above or below. A hole is formed through the 
centre of both washers to allow the picker spindle to be passed 





through. (Sealed July 15, 1909.) 
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THE CALCULATION OF VIBRATION 
AND WHIRLING SPEEDS. 
By Professor ARTHUR MORLEY. 
(Concluded from page 137.) 
WHIRLING SPEEDS. : 

Wuen a shaft is not rotating, any transverse dis- 
placement brin, arc od elastic forces directed 
towards the undisturbed position, and elastic vibra- 
tions ensue ; when the shaft is rotating, there are 
in addition the centrifugal forces, which are pro- 
portional to the displacement and to the square of 
the angular velocity, opposed to the elastic forces ; 
with increased speed of rotation these centrifugal 
forces increase and so diminish the effective re- 
storing forces or stiffness of the shaft. Ata certain 
critical speed the elastic restoring forces are exactly 
neutralised by the opposing forces arising from 
rotation, and at this ‘whirling speed,” if any 
transverse deflection occurs, there is nothing to 
restore the original shape. At the critical speed 
the frequency of transverse vibration is zero, and 
the period is infinite. In all cases where the trans- 
verse dimensions of the load are negligible in com- 
parison with thelength of shaft, the period of rotation 
at the whirling speed is equal to that of a trans- 
verse vibration of -the shaft when not rotating. 
For if is the angular velocity of rotation in the 
case of a distributed load, and y is the distance of 
the axis from its undisturbed position, the radii of 
whirling remain unaltered at this velocity, and the 


centrifugal force per unit length is = @” y, hence 


dty WwW o« 
i. w? 40 
EI ; y (40) 


which corresponds to (1), except that the *‘ inertia 


force 


» © py is replaced by the “ centrifugal 
g 


» Ww 


y] 
wy. 


force’ The solution of (40) is evidently 


the in as that of (1) if w* is written instead of p*, 
the form of whirling curve, and the.period being 
the same as for transverse vibration, and indepen- 
dent of the amplitude, Table I., page 135 ante, hold- 
ing good for whirling speeds if @ is substituted for p. 

The case of a shaft fixed at one end and carrying 
at the free end a single heavy load W of negligibly 
small cross-dimensions may again be taken to illus- 
trate the calculation of whirling speed of a shaft 
carrying a single concentrated load. Evidently at 
the whirling speed equation (10) is replaced by 

Ere 4 — Wye. (-2) (41) 
d x* g 
and the value of o is as givenin(13). Similarly, all 
the formulz (10) to (25) and Table II. hold good 
for whirling speeds if is substituted for p. 

Loads of Aeovialaie Size.—In transverse vibra- 
tion, as already shown, the frequency is lower when 
the load is of appreciable size than if its whole mass 
were supposed concentrated at the centre of the 
shaft ; but a lateral spreading of the mass has an 
opposite effect on the whirling speed, and for small 


values of 4 the increase in the whirling speed is 


about the same as the reduction in transverse 
frequency of the shaft when not rotating. 

The effect of size may again be illustrated by 
reference to the shaft of negligible weight fixed at 
one end and free at the other, and carrying a wheel 
of weight W at the free end, using the same nota- 
tion as before. The centrifugal forces exerted on 
the shaft by the rotation of the pulley when slightly 
displaced, due to bending of the shaft, reduce to a 


single radial outward force“ «* z through the centre 


of the load and a couple k® w* 6 (for a small angle 


8), the ** centrifugal om.% ”* producing a bending 
moment opposed to that sl vm from the single 
radial foree. In the case of the transverse vibra- 
tion the ‘‘inertia couple” acting on the shaft was 
such as to increase the bending moment or give the 


W at a distance 
q 


29 greater than / from the fixed end ; in whirling 


effect of a resultant force 


the centrifugal couple is such as to decrease the 
bending moment or give on most of the shaft 
the effect of a resultant force perpendicular to 


the axis of rotation ata distance k* 7 less than | 





from the fixed end. In Fig. 1 the centrifugal forces 
to the left of U are in excess of those to the right, 
and the contra-clockwise moment about an axis 


through O perpendicular to the figure is W i? «? 6 


g 
where k is the radius of gyration of the load about 
that axis; hence, if at the whirling s the 
int UO remains distant z from the axis, the bend- 
ing moment at a distance x from the fixed end is 
eo. Cele as 2 # 
BI = 5 eta) 26 } (42) 
This equation is like (26), except that o* is written 
for p* and — k® for + k*, and the same changes 
follow in equations (27) to (34), and 


=2Elof,/)- 3% 4 9 143%). (43) 
WRi e “ e 


The ratios of the values of w to those for the 
case where k = 0 are shown in the fourth column 
of Table III., page 136 ante. If = the 


value is approximately 


pai Blo /,,9” 
ny wre ia) 


w 





is small, 


(44) 





For small values of "the approximate result may 


very conveniently be deduced by the energetic 
method. Let w! be the or value of w ob- 
tained by this method, and let k be the radius of 


“Taaay 








fs 


tion of the load about the axis of the shaft. 
f the shaft attains the speed o! without dis- 
placement, the kinetic energy is 47 k,? ed 

g 

pose the load centre now receives and retains a 
radial displacement equal to the corresponding 
static deflection z, and the inclination of the load 
becomes 6 to its original or The load centre 
whirls at the radius z, and the kinetic energy is then 
at a speed o!. 


Sup- 


a {(w cz? + k,? (w! cos 0)? + k? (w! sin ap} 
= a {2 + k2(1 — sin? 6) + # sin® 0} a” 
g 


= 3M (on 2 +g We” {k2 - (hy? - 34) oe} 
g g 


when @ is small. And for a flat wheel k,? — ® =? 
approximately, hence the kinetic energy in this 

position is 
av (wtz)e+4 W wt? (4,2- 42 02) (45) 

g 
an increase from the undeflected position of 
a (wizye—- 4% wi? eee (46) 
g g 


The increase of kinetic energy necessary for rota- 
tion at the speed o! is just equal to the energy 
required to bend the shaft to its new shape, and 


if A is small, 6 may be taken equal to a approxi- 


mately as in (35) and the strain energy as approxi- 





mately 4. rer , hence 
al (w! 2)? -} W pawi® 2 = 4 = (47) 
g g 3EI 
and 
at = 38EIg (48) 
gear PY 
wo (1-25) 


which agrees with (44) when ; issmall. The values 


a! in relation to the more accurate value # are shown 
in Table ITI., », being the value of » when k = 0. 
The whirling speeds with other end conditions may 
be similarly calculated ; the necessary equations 
for # are shown in Table V.; they are merely those 
in Table IV. with » written for p, and the signs of 
terms containing k* changed. 

’ The approximate correction for the size of distri- 
buted loads may be made in the same way as that 
for rotatory inertia in. frequencies of transverse 
vibrations by dividing the frequencies such as those 
given in Table I. by 


| tive, the whirling s 





wf (42) az. 


/, ft 


V frees 


In particular for a shaft supported at each end 
using (38) this divisor is 
ee 


v3 


GENERALISED Resutts ror PracticaL CasEs. 


The formula (25), allowing for the size of the 
loads, becomes 


2m = (W w#) — = (Wi? B) 
T = => 2 (W ¥) - = eee 
” 7 J g=(Wy) 7 
and a distributed load may be dealt with as indi- 
cated for transverse vibration by inclusion of terms 


[eves feweas, [eves 


generally to be a ene et thea As an alterna- 





wr. 


of the shaft considered as 
loaded, but weightless, and then as carrying its 
own weight only, might be estimated and combined 
by the empirical rule (23), which is approximately 
true for whirling as well as for vibration periods. 


TRANSVERSE VIBRATIONS OF Rotatina SHAFTS. 


For a rotating shaft the elastic restoring forces 
teens vibration after a disturbance are opposed 

y the centrifugal forces, and the frequency is 
accordingly lowered. In the most strained position 
the transverse forces on the shaft are the inertia 
forces of vibration and the centrifugal forces of 
rotation. If , is the angular velocity, the period 
of vibration may be found for all the cases treated 
above of vibration without rotation by writing 
p® + ,”, instead of p*, as coefficients of W or w, 
and p*—,’, instead of p*, as coefticients of Wk? or 
w k*, e.g., from Table IV., first Jine, the frequency 
equation becomes 


Ww 12EI Ww 4EI 

{= (+ 8) - == } {> tt) - = 

EI\ 
«(TF ) 

When @, = 0, this becomes the frequency equa- 
tion (26), and when p = 0, i.e., the natural period 
becomes infinite, o, must be equal to the whirling 
speed as given by (43); and for any assigned value 
of w, equation (50) gives the reduced frequency of 
transverse vibration. 

Example 1.—Critieal speed of an overhanging 
steel shaft 1 in. in diameter and 20 in. long, carry- 
ing at its free end a solid steel disc 16 in. in dia- 
meter and 1 in. thick (Fig. 1). 


Weight of disc (W) = 7 x 16 x 


(50) 


480 


1728 
1 = 20in.,I = a (in.)', g = 32.2 x 12in. per 


second per second. Young’s modulus E = 29 x 
10° lb. per square inch, weight of shaft per inch 
length (w) = ™ x 4 — 0,218». 
nath (w) = 4 * i798 
t Neglecting the tilting of the disc, i.e., consider- 
ing its weight as concentrated at its centre, by equa- 
tion (13), the critical speed is 
60x P — 30 a /S Baas x ” 
2r 64 x 55.7 x 8000 
Allowing for the centrifugal couple arising from 
the obliquity of the disc to the axis of rotation, the 
radius of gyration of the disc about a diameter being 


approximately 4 in., = 4, hence by Table III., 


line 3, column 4, the critical speed is increased to 
581 x 1.0464 = 608 revolutions per minute. 

For the shaft above unloaded the critical speed by 
Table I., line 2, is 
_ 30 x 3.516 32.2 x 12x x 16 xe _ 
~ © x 400 64 x 0.218 a 

4210 revolutions per minute. 

Correcting the previous result to allow for the 
effect of the weight of the shaft by the empirical 
equation (23) the critical speed N is given by 


55.7 Ib. 


= 58Lrevs. per m. 
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0.35 


Bw tg Die cma imag OY 
se = ae + aia a1 * aan) = 
1 1 
tow (1 + a7) 


N= 608 ( 1 - sa) = 602 revolutions per minute. 
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is increased by ie of that of the shaft. 


* x 20 x 0.218 = 1.028 Ib. 


608 r/ _ O67 = 602 revolutions per minute. 
55.7 + 1.028 


Example 2.—Critical speed of rotation of 500 
kilowatt direct-current generator running at 1850 
revolutions per minute, made by Messrs. Siemens 
Brothers from data kindly supplied by Mr. C. M. 
Toplis. The shaft is shown in Fig. 2, the seatings 
of the armature and commutator being indicated 
by double lines, and the loads including an allow- 
ance for the weight of the shaft. The bearings, 


although not really of the swivel type, may probably | 


be taken as only supporting the shaft at its ends. 
The shaft is, with practical limitations, of fairly 
uniform bending strength, and a graphical solution 
is necessary. Fig. 3 is the vector polygon used to 
obtain the + moment diagram, Fig. 4. h 
ordinate of Fig. 4 has been divided by the moment 
of inertia I (about a diameter) of the area of the 
corresponding section to give Fig. 5; the scale is 
such that ordinates of a section 10 in. in diameter 
would remain unaltered—i.e., an ordinate of Fig. 5, 
where the diameter of the shaft is d inches, is 
obtained from the corresponding ordinate of Fig. 4 
by dividing by (< ) The funicular polygon ob- 
tained by treating the area of Fig. 5 as a load gives 
the deflections in Fig. 7 by means of the vector 
polygon, Fig. 6. The scales* (reduced in reproduc- 
tion to one-fourth) are as follow :—For Fig. 2, 1 in. 
represents 10 in. ; in Fig. 3, 1 in. represents 1000 lb. ; 
in Fig. 4, 1 in. vertically represents 10 x 6 x 
1000 lb.-in. ; in Fig. 6, 1 in. represents 4 square 
inches of Fig. 5 ;~in Fig. 7, 1 in. represents 


10° x 6 x 1000 x 4 x 4 ee 
Ex = x 10 
64 
and taking E = 29x 10° lb. per square inch, this 
gives the vertical scale of Fig. 7 as 148.5 times full 


size. The deflections (y) in Table VI. are measured 
in order from the left from the curve in Fig. 7. 














Taste VI. 

Load (Pounds). | 1485y. | M&5Wy. |W x (148.6 y)2° 
2121 1.71 8,680 6,200 
1047 2.02 2,120 4,280 
1047 2.26 2,870 5,350 
1720 2.32 3,990 9,260 
1200 2.53 8,040 7,690 
1045 2.35 2,460 5,780 

902 2.08 | 1,870 8,890 
1082 1.23 1,270 1,560 
Totals ‘ 20,750 44,010 








~ 148.5 2 (W y) = 20,750 (148.6) 5 (W y*) = 44,010; 
hence from formula (25) the critical speed in revo- 
lutions per minute is 
60 2 = % | /32.2 x 12 x 90,750 x 148.5 
ae 44,010 ; 





= jaa a : 
= ¢ © 27,060 = 1570 revs. per min. 


It is advisable to make some estimate of the error 
involved in omitting the term corresponding to 





" * For details of graphical deflection methods and scales, 
see text-books of mechanical engineering, such as the 
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TABLE V.—WHIRLING SPEEDS FOR SINGLE LOADS OF APPRECIABLE SIZE. 
~— | Distance of tion for w2 Approximate Value of w? x “_” when ¥ is small. 
a nn ee aes eee Loads from Ends. Equation for w®. pp gE1 1! 8 
A B A. B. | , os Neiey i Mes Me AE tied BEER ake y 
5 w 12E1\W 4EI F1)2 9B 
Fixed .. i ‘“ va l 0 (S w+ - a MF wot + et) +36 (F =0 $+(1- “te 
l l wo a SEle 48 
Supported ..\Supported ..J 2 2 we 
es ae b {< 3 SEIT MLS wus SEI +} orp - Lo 8 uo 4, (a - bp 
? | . O° = ae CAR ikea lel Bes aibs ~ att ~ to” atte 
- Ww +48) (Ww 8a+4b) a2 - 2b2)2_ 16 : 9 (a2 - 202 
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= (W k? 6) in the result given by the more correct 
equation (49). Taking the armature only, its radius 
of gyration about the axis of the shaft is about 
12.5 in.; its radius of gyration k about a central 
axis perpendicular to the shaft axis is probably about 
11 in. ; hence from lines 1 and 4 of Table VI., the 
armature seatings being about 20.8 in. apart between 
centres, assuming the armature, including the core, 
&ec., to ‘‘ tilt” as a rigid piece to an angle @, 


148.59 = 2-32 = eh = 0,0293 (radian). 
(148.5)? x W (dy? — 2) 62 = (2121 + 1047 + 1047 + 1720) 
x 35 x (0.0293)? = 178. 


The value 44,010 for (148.5 3 (W y? + Wk? 6) is 
therefore too high by 178, and the value of the 
critical speed corrected for the armature only, 
according to equation (49), is about 


1570 x / ease = 1573 revs. per min. 


A rough idea of the critical s might have 
been obtained by taking the as 10 in. in dia- 
meter throughout its length. Then from Table L., 
line 1, the critical in revolutions per minute 
for a uniformly-distributed load of 10114 Ib. is 


60 %e 32.2 x 12 x 29 x 10% x Fx 108 
an” i182 loii4 + 118 ~ 
1713 revolutions per minute. 

If the load were concentrated at the middle of a 
10-in. shaft, Table IT., line 2, gives 








writer’s ‘‘ Strength of Materials.” 











60 _ 30 32.2 x 12 x 29 x 10 x © x 104 x 48 
an eo Pr aaa 
1200 revolutions per minute. 
Actually the distribution is nearer to the uniform 
load type, and the critical speed which lies between 
these two rough approximations is nearer to the 


first one. 


MODERN SURGERY IN ITS ASSOCTA- 
TION WITH ENGINEERING. 

By James R, Kerr, M.B., Ch.B., St. Helens. 

‘* Foreep entirely out of solid steel” is quite a 
stereotyped phrase in the surgical instrument 
maker’s catalogue, and one which at once suggests 
a close relationship between engineering and 
surgery. To-day we find large establishments 
specialising in the manufacture of the surgeon’s 
tools ; so it is obvious that the surgeon and the 
engineer have at least here a close and mutually 
serviceable business connection. 

There is, however, a still closer bond between 
the two professions, in that while the engineer 
attributes to steam the main triumphs of his art, 
the surgeon must acknowledge that he also owes to 
the same agent virtually all that can claim to be an 
advance on the tice of the past. Steam it is 
which has brought surgery to its base-line—that 
fixed known foothold from which, year by year, 
approach is being made with confidence and preci- 
sion to the inmost lurking places of disease. Pro- 
gress in the past had been hindered by the presence 
of pus-producing micro-organisms where they were 
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not wanted, and where they were not expected. 


The surgeon of to-day knows that there need be | has 


no occasion for the introduction at his hands of 
these disturbing influences. Steam-sterilisers are 
employed in which all dressings to be used in opera- 
tions are subjected to high-pressure steam (30 lb. 
per square inch) for, say, fifteen minutes, at the end 
of which time all organisms, and their spores, are 
destroyed. The instruments with which the sur- 
ceon purposes to carry out his scheme of action 
have been constructed soas to permit of their being 
boiled without injury, and the water which is 
to be used in bathing the wound is made sterile in 
the same way. Here we have the base-line of 
modern surgery. ———— play no part after 
operations have begun. There is no longer any 
need for them. It is prior to the specific act of the 
surgeon that germicidal solutions—as, for example, 
that of carbolic acid—are indispensable factors in the 
complete process. The skin must be cleansed to 
meet the surgical standard—i.e., to render it 
‘* sterile” or free from micro-organisms, and these 
solutions effect this end. This being secured, the 
surgeon can proceed to carry out an operation 
without having the delicate and sensitive structures 
of the body brought into contact with anything 
except the ‘‘ sterile” instruments, ‘‘ sterile” water, 
and ‘‘sterile” dressings. Accordingly, the patient 
has the minimum of discomfort, for his tissues are 
practically just as they were before. This is an 
enormous contrast to the procedure in the days 
when invasion of the microbe had to be met with 
the free use of ‘‘ antiseptic” fluids acting injuriously 
on all tissues. These fluids were quite inadmis- 
sible to certain vital parts, which were therefore 
beyond surgical aid. That to-day no such irri- 
tants, or corrosives, need follow the surgeon’s 
blade makes his field of action bounded only by 
the limits of the essential physiology of the human 
body. The great surgical achievements of modern 
times, rendered possible by the use of steam, in 
this way, offer a parallel to what engineering has 
effected during the last one hundred years. 

Turning now to the close business relation indi- 
cated in the quotation on which these remarks are 
resting, it is obvious that with this great develop- 
ment in the possibilities of successful surgical inter- 
ference, a corresponding advance must have taken 
place in the surgeon’s appliances. Accordingly, 
there has grown up a branch of engineering devoted 
entirely to meeting, or even in some cases antici- 
pating, the needs of the operator, and the skill of 
the craftsman in forging and grinding the delicate 
instruments has had full play. The surgical 
equipment of every hospitel in every civilised 
country testities to these splendid services ren- 
dered directly by engineer and mechanic. The 
contribution, it need not be pointed out, is not 
entirely to the operative theatre, for, although 
knowledge, experience, and judgment have to 
be assembled in grave council before recourse is 
had to the surgeon’s tools, the existence of ade- 
quate appliances will in some measure influence the 
decision. The history of surgery has many marvel- 
lous instances of manipulatory skill triumphing over 
great mechanical difficulties and crude instruments. 
Those mechanical difficulties, which the masters 
overcame, are with us to-day ; but with the rapid 
evulution of apparatus and facilities that which 
was within the power of only the great surgeon is 
now, thanks to the mechanic, the every-day work of 
the ordinary practitioner. Let us glance at these 
difticulties, 

The different tissues of the human body have as 
many different peculiarities, and these must not be 
overlooked by the operator. One nail splits a 
plank, another goes in and holds ; the shape of the 
nail and the line of the fibre of the wood must be 
considered. The surgeon has similar factors to 
take into account, and a rapid review of his tools 
will suffice to illustrate thir. ; 

_ As aresultof the many requirementsoverahundred 
divcrent patterns of needles are made. These have 
been devised by and bear the names of the greatest 
surgeons—convincing evidence surely of the neces- 
si'y for attention to what might appear to be 
insignificant detail. The point of the needle must 
p:-vce with the minimum pressure, yet the loaded eye 
must have space enough to follow through without 
dragging. The body of the needle must not split 
the tissue it traverses, nor yet must it be of so 

cecn an edge as to cut it as it goes. To facilitate the 
use of the needle in inconveniently situated regions, 
any shapes have been devised—straight, curved, 
half-straight, and half-curved, double curved, and 





serpentine curved. Even the difficulty of threading 
n overcome. These different patterns are 
all the outcome of experience, and testify to the 
struggle towards perfection in technique. The 
needles of to-day are a credit to the manufacturer. 

Taking another simple tool—the knife—we are 
again met with a great range in pattern. To the 
worker in steel is due the massive amputating-knife, 
and the tiny blade of the ophthalmic surgeon, and 
all the intermediate forms. Handles round, octa- 

onal, square, flat, or fluted, have been designed to 
acilitate operative procedure, and have been pro- 
duced by the manufacturers to suit the respective 
purposes. Blades straight and curved, single-edged, 
two edged, and probe-pointed are available. 

It has been found, too, that scissors are very 
convenient surgical instruments, and they are used 
by some operators almost to the exclusion of the 
scalpel. Accordingly we find scissors made in con- 
siderable variety. _ example, the blades may 
be straight, or at an angle to the shank, or curved 
on the flat. The points may be sharp or blunt. The 
shanks may be close or open. Even the difficulty 
of getting the finger and thumb readily into the 
rings is overcome by an ingenious twist in the metal 
which causes the rings to be raised from the level, 
and allows the grasp to be taken at one movement. 

These three are the elementary instruments for 
approximating, incising, and shearing the soft 
tissues, and their number is enormous. Yet each 
has been designed to meet certain requirements, 
and the patterns of Syme, Paget, Liston, Teale, 
Heath, Lisfranc, Ericksen, Bland-Sutton, Bonney, 
Barker, Mayo Robson, Moynihan, Howard-Kelly, 
Hagedorn, Kocher, Reverdin, Doyen, Michel, and 
others, remain as standard types. 

The hard tissues (bone) present fresh problems, 
and if the surgeon has not taxed the patience of 
the manufacturer with a like myriad of modifica- 
tions, he has at least borrowed freely of his prin- 
ciples. An edged tool to cut bone—not to splinter, 
nor crack, nor yet to merely indent it—is a master- 

iece in itself. The ‘‘cold chisel” of the engineer 
similar demands on it; but certain modifica- 
tions in ‘“‘temper,” ‘‘bevel,” and ‘‘set” were 
needed before a serviceable instrument was obtained. 
The ‘‘ osteotome ’’—i.e., ‘‘scalpel for bone ”—of 
Sir William Macewen opened up a new branch of 
surgery. By its use a bone can be rapidly and 
easily divided, and such operations as the straighten- 
ing of bow-legs can be carried through with little 
more than a puncture in the skin, and practically 
no disturbance of the surrounding tissues. 

In another bone instrument—the saw—there is 
great variety, but in each kind the method of 
adjusting and fixing the blade is of the engineer. 
The operative treatment of fractures is one of the 
things of to-day, and the instruments devised by 
Mr. Arbuthnot Lane have special interest for the 
practical man. Mechanical devices for holding the 
ends of a broken bone together until union takes 
place are required in special circumstances. For 
example, the construction of a “‘ lap joint” in the 
broken ends may suffice, but if not, small strips of 
metal bolted to the two f: ents are used to hold 
them in correct position. There are clamps to hold 
the two portions in situ, and drills to perforate 
them while thus held; also reamers, rose-headed 
drills, screws, screw-drivers—essentially an array of 
mechanics’ tools. 

The instruments for cranial surgery demand a 
word, for here the circumstances are contrariwise. 
The very hardness of the skull, which affords so 
splendid a shield to the enclosed brain in health, 
presents corresponding difficulties of entry for 
relief of disease. This ivory-like wall has to be 
penetrated without shock or jar to the delicate 
structures within. The association of engineering 
with surgery in this domain has been of the closest. 
Motor-driven circular saws, burs, and drills have a 
first place ; then come the different types of bone 
forceps, with their mechanisms for maximum lever- 

with minimum travel of the shearing edge. 

ese important factors in the success of the cranial 
surgery of to-day bear the world-famed names of 
their inventors. The devices of Horsley, Macewen, 
Keene, Gigli, Stacke, Crile, and nce indicate 
with what fervour the path of improvement is being 
pursued by the scientific surgeon, and the inestim- 
able help he has had at the hands of the expert 
maker of tools. To the metallurgical engineer also 
no small share in the p under consideration 
is due. The purposes of the tools require special 
properties in the material of which they are made, 
and it is the metallurgist no less than the crafts- 





man who has made ible the osteotome, cornea 
knife, thread-saw, lithotrite, hollow needle, and 
cystoscope. If still better metals or alloys should 
be produced combining t strength with very 
small dimensions, disturbance of structures — 
be lessened, and the field of the surgeon extended. 

Electricity has been summoned to the s n’s 
aid in a host of applications—the cautery, the lamp, 
the motor, and so on; but the services of the huge 
electromagnet in the withdrawal of the chip of iron 
from the interior of the eye have a deservedly 
special recognition. 

Further, just as ‘‘ wireless” applications of the 
high-frequency oscillations of ether are in the fore- 
front of the triumphs of engineering of to-day, so 
of equal importance to surgery has been that same 
work of Dr. Hertz and Nikola Tesla, which, in the 
X-ray apparatus, has given to us the marvellous 
means of penetrating the depths, and of locating 
fractures, dislocations, and foreign bodies. 

These observations, although necessarily on the 
surface of things, give a sufficiently inclusive picture 
of the alliance between surgeon and engineer, and 
of the common ground on which they meet. This 
common ground, however, is necessarily limited, 
for the surgeon is here under review — as s 
his mechanical and manipulatory difticu ties, and in 
the solution of these the engineer has not been 
appealed to in vain. 





THE WIDENING OF WEMYSS BAY 
RAILWAY. 
(Continucd from page 140.) 

Havine described in considerable detail in the 
preceding articles the interesting works in connec- 
tion with the station and pier at Wemyss Bay, we 
now propose to refer to some of the outstanding 
works in connection with the widening of the rail- 
way line, which, as we stated in our first article, 
branches, near Port Glasgow, off the main Greenock 
and Gourock line, skirts up the hill behind 
Greenock, and passes through the Inverkip 
country to Wemyss Bay. For the purpose of 
organisation the widening of the line was divided 
into two lengths—the Port Glasgow and Upper 
Greenock and the Dunrod to Wemyss Bay sections. 

For the present we propose to deal with the 
bridges. On the Port Ghaaew to Upper Greenock 
section there are eight under-bridges, five of which 
consist of stone abutments and steel superstruc- 
tures, the others being small masonry arches. On 
the Dunrod to as Bay section there are four 
under-bridges, which were widened and renewed, 
while two new under-bridges and two new single- 
line viaducts were constructed alongside existing 
bridges and viaducts. One of the new viaducts 
was built over the Kip water near Dunrod, and the 
other over the Daff water near Inverkip. 

The Kip Viaduct consists of threé spans of about 
59 ft. each, with a height from the water surfaco 
to the rail-level of 54 ft.; and in this case there is 
a small bridge at the west end of the viaduct over 
a private road known as the ‘‘ Ladies’ Drive.” The 
Daff Viaduct is the larger structure of the two, and 
is illustrated on our two-page plate and on page 208. 
The length is about 120 yards. There are five 
spans, each of about 54 ft., and the height from 
the surface of the Daff water to rail-level is 89 ft. 
The elevation and the perspective view give a 
good idea of the viaduct. At first sight it would 
seem remarkable that the spans should be so 
short where such heavy piers were required. 
The railway company, however, were under an 

ment with the proprietor of the estate through 
which the line passes to make the new viaduct 
correspond in design and construction with the 
old ; otherwise a more economical bridge, con- 
sisting of two, or, at most, of three, spans, would 
have been built. In such case the cost of the 
heavier steel-work involved in the longer spans 
would not have been so great as the cost of the 
iers. The two bridges are, as shown in the plan, 
ig. 100, close together, the distance between the 
centre lines being 22 ft. For the convenience of 
the platelayers, a gangway has been constructed 
between the two bridges at each of the piers. 

The abutments and piers of both viaducts are 
practically alike. They were built of square rubble 
masonry, the piers being of block-in-course masonry. 
At the top the piers are 7 ft. thick and 15 ft. 4 in. 
wide. The sides are battered 1 in 24 and 1 in 36 
on the 7-ft. and 15-ft. faces respectively. The 
courses vary from 24 in. at the bottom to 14 in. 
at the top, where granite beam blocks have been 
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placed 7 ft. 8 in. long by 8 ft. broad and 18 in. deep, 
each block weighing about 4 tons. These blocks were | 


placed in position on a Sunday by a 5-ton traveller 
crane on the existing main line. The supe 


It consists of two plate-web main girders, 5 ft. 6 in. 


deep, placed 9 ft. 8 in. apart, and built up of | 
panels, as shown in the engravings. These girders | 
carry transverse Hobson’s troughs, as shown in’ 





Fie. 119. Tue Darr Viapuct CompLetep. 


the detail, Fig. 108; while the main girders are 
braced underneath by two T-irons, as shown on 
the cross-section. It will be seen that a footway 
is provided on each side with a hand-rail, Figs. 101 
to 103. The width between the hand-rail parapets 
is 15 ft. 2 in. On the top of the deck-plating 
forming the footway on each side a layer of 
Seyssel asphalt was deposited. There are two 
drainage outlets put in in each span of the viaduct, 
and water-proofing, consisting of granolithic con- 
crete and asphalt, was laid in such a manner as to 
lead the water collecting on the floor of the bridge 
to the outlets, the water being allowed to drop into 
the glen beneath. Fig. 104 shows the cross- 
section at the abutment, where recesses were 
formed to receive the ends of the girders, and 
wing-walls were built parallel to the line of the 
railway, and on the top of these stone parapets 
were built. The expansion joint in the floor of the 
viaduct is shown in Figs. 106 and 107. 

The method of erecting this superstructure is 
illustrated in Fig. 121 (annexed). The main girders, 
each weighing 12 tons, were lowered on to the piers 
on a Sunday by two 10-ton steam travelling cranes 
standing on the old viaduct alongside. The girders 
were afterwards moved laterally to their correct 
positions on well-greased rails laid on the top of 
the piers. On week-days the decking was put on, 
the footpaths formed, and the waterproofing work 
executed. 

Fig. 120 is a view of the apparatus which was used 
for ascertaining the amount of deflection of the 
main girders after the bridge had been loaded. 
One end of a long wire was attached to the bottom 
flange of one of the girders at its centre, and the 
other end was fixed to a steel spring fastened to a 
wooden stob, driven well into the ground. The 
spring was 2 ft. long, but was stretched to about 
3 ft. in order to keep the wire tight. The top of 
the vertical arm of the crank was fixed to the wire 
by means _of [a set-screw, and jthe other arm of the 
crank was arranged as shown, The distance from 


rstruc- | 
ture is clearly shown in Figs. 99 to 108, Plate XTX. | 





simplicity in erection with the minimum of incon- 
venience to traffic working on the one line during 
the widening works. On Plate XIX. there are r 

produced the principal drawings illustrative of ; 
typical bridge, of which the general particulars are 
given in the smal] key plan (Figs.112and113). Each 
single line of railway is supported by steel pressed 
trough flooring resting on two main girders which 
span the roadway, as shown clearly on the cross 


the crank knuckle to the fulcrum was one-third of 
the distance between the fulcrum and the recording 
pencil, so that the actual deflection was amplified 
three times. During the passage of a load over the 
bridge, the en on which the record was drawn 


was moved slowly forward and a diagram was made, | 
from which the maximum deflection could be readily 
measured. The diagram shown on the view was 
made during the passing of an express train over 








Fie. 120. Testinc DeFLection oF Darr Viapuct with Loap. 














Piactne THE Marin Girpers 1N Posrrion ON THE Darr VIADUCT. 


Fig. 121. 


the viaduct. At the Board of Trade inspection, | section, Fig. 117. Fig. 118 is a detail of the trough- 
when the viaduct was tested by running some of | ing. There were thus four girders in all, two being 
the company’s heavy engines over it, the maximum | side by side on the 6-ft. way. These girders are o! 
deflection recorded was } in. | the web type, as shown in Fig. 115. Above then, 

In reference to the under-bridges, the aim of|as shown in plan, Fig. 116, there are steel deck- 
the design of the steel superstructure was to secure plates for the footpath, with lattice parapet girder, 
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ARMOUR-PLATE SHAPING-MACHINE. 
CONSTRUCTED BY THE ERNST SCHIESS COMPANY, ENGINEERS, DUSSELDORF. 
(For Description, see Page 211.) 
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* shown in Fig. 114, A uniform layer of asphalt, | with the summit at the centre to give the asphalt a | fixed into the ends of each trough, and half-round 
1}-in. thick, was laid over the entire area of the | satisfactory fall towards the drainage outlets in the | cast-iron gutters attached to the inside of the 
troughing, granolithic concrete of an average depth | floor. These drainage outlets are shown in Figs. 109 | troughing, to lead the water from the rose gratings 
of 3 in. having been first deposited in each trough, land 110. They consist of cast-iron rose gratings ‘to the down pipe built into the face of the abut- 
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ment. By means of this down pipe the water is 
conducted to the drain in the roadway. 

Where the road had to be widened the new abut- 
ment was built before the old structure was 
removed, operations having been carried on under 
a temporary timber bridge, which supported the 
existing main line. After the abutments had been 
built the steel-work for the main line was erected 
and fitted together on week-days on a temporary 
scaffold built alongside the permanent site of the 
bridge. On a Sunday, after all the steel-work had 
been fitted together, it was pulled into position by 
a windlass along greased rails laid on the top of 
the abutments, the old superstructure and perma- 
nent way having previously been removed. 

The placing in position of the new bridges under 
the old lines, and also those under the new lines, 
had to be done between the passing of the last 
train at 9 o’clock on Saturday night and the first 
train at 5 o’clock on Monday morning. This was 
rendered necessary in the case of the new line by 
reason of the fact that the contractors’ service 
railway, which was in constant use during week- 
days, occupied the site of the permanent bridge. 

ne subway at Upper Greenock Station, which 
crosses the main line at an acute angle, is interest- 
ing, largely because of the system of construction 


adopted. It is 11 ft. wide and about 50 ft. long. 
Owing to the almost incessant shunting, ther 
with the ordinary passenger traffic overhead, the 


building of the new walls had to carried on 
by working underneath a temporary bridge, and 
for this purpose 15-in. by 15-in. pitch-pine timber 
beams were laid on the top of 6-in. sheet-piling, 
which had been previously hive along the line of 
the front and back of each abutment, the beams 
having 6-ft. bearing at each end. On the top of 
these beams timber cleading was laid. The exca- 
vation for the abutments was taken out in 9-ft. 
lengths and the concrete foundations put in. The 
abutments are 6 ft. thick and are built of red brick- 
work faced with white enamelled bricks, the build- 
ing of the facing bricks being delayed until the 
abutments were built for their entire length. The 
‘* dumpling” between the two innermost rows of 
a was not removed until the steel-work had 
een erected. The steel-work carrying the railway 
over the subway was laid in two portions on two 
different Sundays. A third Sunday was taken to 
execute the water-proofing and other finishing work. 


(To be continued.) 
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Radioactivity and Geology: An Account of the Influence 
of Radioactive Energy on Terrestrial History. By J. 
Joy, M.A., Sc.D., F.R.S., Professor of Geology and 
Mineralogy in the University of Dublin. London: 
Constable and Co., Limited. [Price 7s. 6d. net. ] 
Tue pursuit of a new thought or discovery in the 
field of science must necessarily open unexpected 
avenues of inquiry, and give greater opportunity 
and activity to research. For the influence such 
a thought exercises on old theories has to be 
examined, accepted hypotheses have to be modified 
to meet new conditions, and a determined effort 
made to secure consistency in all proposed expla- 
nations of natural phenomena. Radioactivity, im- 
plying the subdivision of the atom and the deve- 
opment of energy in the process, offers an example 
of a subject possessing many branches, along each 
of which it is necessary to trace wide-reaching 
effects. Professor Joly has identified himself with 
one of the problems into which radioactive effects 
possibly enter—geology, and the many enigmas 
connected with the past history of the earth, whose 
interest is in proportion to the difticulty of their 
solution. In his presidential address to the Geo- 
logical Section of the British Association at Dublin 
last year, taking for his subject the admitted fact 
that radium maintains its temperature above its 
surroundings, he applied thi. principle to the con- 
sideration of such problems as the existence of 
subterranean heat and the instability of the earth's 
crust. Those problems into which speculation enters 
have great attractions when popularly treated, 
and Professor Joly has done well to rearrange a 
subject that keenly interested his scientific col- 
leagues, in a form that will instruct and delight 
those who are less familiar with the technical details. 
He is here permitted a wider range, he can follow 
his thought whithersoever it leads, and show with 
completeness —or limited only by our knowledge at 
the moment—how radioactivity reacts throughout 











the whole range of geological research. It is, of 
course, another question to inquire whether we are 
yet in a position to trace the evidence of this new 
factor in all directions, and whether some of the 
conclusions drawn may not be premature and inse- 
cure. This would imply an objection if Professor 
Joly’s book were dogmatic rather than suggestive, 
Kes | in any case the suggestion of haste could be 
better sustained if the inquiry were mainly quanti- 
tative. One can easily imagine circumstances in 
which it would be necessary, or at least desirable, 
to know much more concerning the sources of 
uranium, and its behaviour under given conditions, 
before insisting upon definite conclusions. 

But it is not premature to ask what would be the 
effect of the general distribution of a substance 
throughout the earth’s crust in known quantities, 
possessed of radioactive properties. The problem 
considered here is the influence of radioactive 
energy on the surface dynamics of the globe, and 
it is one that is capable of fairly accurate discussion. 
Theory is usually somewhat in advance of observa- 
tion ; it would be carrying caution too far and be dis- 
astrous to scientific progress if theoretical considera- 
tions could not be discussed till we were in posses- 
sion of all the information by which theory could 
be influenced. Suggestive hypotheses would then 
possess neither value nor interest. 

The book can be conveniently divided into two 
sections, in one of which are collected the facts con- 
cerning radioactivity, particularly the thermal 
effects and the life-history of the atom ; in the other 
is traced the possible influence of radioactivity in 
some of the more prominent features connected 
with the surface dynamics of the globe. The in- 
fluence of uranium on the age of the earth—a fasci- 
nating problem, on account of the magnitude of the 
forces engagel and the length of time over which 
they are operative—perhaps hardly comes within 
this rough division. The author banishes this dis- 
cussion to near the end of the book, but chronologi- 
cally this was one of the earliest problems that 
attracted attention, and in considering the present 
position of the investigation, the order in which 
certain facts have been accepted is not without im- 
portance. When a suggestion is made to meeta 
particular difficulty, a bias is acquired in favour of 
a definite direction: there is liable to arise some 
exaggeration influencing the subsequent process of 
research. There had always been more or less 
divergent views between those who upheld the 
doctrine of uniformity in geological formations, and 
required enormous periods of time for the construc- 
tion of the earth’s surface as we see it, when up- 
heaval and denudation have followed each other in 
succession, and others who maintained that the 
supply of heat from the sun was strictly con- 
trolled by dynamic considerations, which could 
not be extended beyond definite, and, for geolo- 
gists, inadequate limits. The opportunity of 
reconciling these discordant deductions and of 
establishing harmony between physicists and geolo- 
gists was not likely to be overlooked, and mak side 
of the controversy exhibited some eagerness in 
accepting a new hypothesis. As soon as it was 
demonstrated that a gramme of radium was capable 
of giving forth a definite number of calories, it was 
easy to see that if the sun were constructed of radio- 
active materials, the gravitational loss of energy 
of a homogeneous body could be compensated by 
liberated atomic energy. In this way an increased 
estimate of solar heat was obtained, and with it 
a cosmical time-scale of practically an unlimited 
extent. Once in possession of this new instru- 
ment, the geologists were not slow to push their 
advantage. The observed gradient of temperature 
from the earth’s surface downward—irregular and 
conflicting as the results of observations were— 
had long occupied a prominent position in contro- 
versy. Here again the prospects of uniting all 
creeds seemed bright. Professor Perry, anxious to 
smooth difficulties, had shown that the illiberal 
and grudging calculations of Lord Kelvin, which 
assigned a quite insufficient period for the unfold- 
ing of geological processes, might be conveniently 
extended if conductivity increased towards the 
centre of the earth. This hypothesis was seized 
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plausible hypothesis. Radioactive materials are 
very widely, if minutely, spread throughout the 
earth’s mass. These must have some effect ; and 
it is legitimate, and even necessary, to discuss this 
effect. Professor Joly pleads his cause very ably : 
it is difficult to find any weak place in his armour. 
Only when he approaches quantitative analysis one 
may doubt if he has sufficiently accurate data: a 
sufficiently sure foundation on which to build a 
substantial structure. The mode of distribution of 
uranium is somewhat uncertain, and of the effects 
of increased pressure and temperature on its be- 
haviour we know little. There might have been 
more caution in dealing with such uncertain quan- 
tities ; but it goes without saying that in problems 
connected with the interior of the earth, to which 
we have no access, there must be some conjecture, 
and on this it is unnecessary to insist. 

Even though we approach this subject with a 
certain amount of suspicion, Professor Joly has the 
art to conjure away our distrust, and to make us 
accept his conclusions. We have purposely avoided 
entering into any of the arguments dealing with 
particular facts, such as the influence of radio- 
activity on underground temperatures, or the in- 
stability of the earth’s crust, or its ocean floor, 
because it is impossible to do justice to his argu- 
ments within a narrow space, and we would not rob 
anyone of the pleasure he will derive in studying 
the scheme in its entirety. Similarly with the 
treatment of the architecture of mountains, in 
which one is made to follow the operation of 
majestic forces, sweeping onwards and building up 
gigantic masses by irresistible movements, betray- 
ing, too, a rhythmic action in which the gnawing 
influence of time destroys the constructive work of 
upheaval, it is better to rely upon Professor Joly’s 
presentation of the argument. If the mind grows 
wearied or perplexed by this cycle of change, in 
which a new continent, fraught with new possi- 
bilities, replaces an ocean waste, and a lost Atlantis 
is seen to rise once again from abysmal depths, 
calmness can be restored by turning to Professor 
Love’s paper on ‘‘ The Gravitational Stability of 
the Earth,” and relief will be provided in the logical 
deductions of mathematical formule. There we 
are face to face with an alternative hypothesis, and 
we may assure ourselves that the positions of con- 
tinental blocks and oceanic regions, as distinct from 
local irregularities, have not changed since the date 
of consolidation. In this dilemma we may be 
tempted to ask whether Professor Joly has not 

roved too much, whether he has not allowed his 
imagination to create a force too powerful for the 
work for which it was designed. 





Suggested Rules for Recovering Coal-Mines after een 
and Fires. By W. E. Garrortu, M. Inst. C.E., F.G.S., 
Past-President of the Mining Association of Great 
Britain, Chairman of the Mining Committee of the 
University of s. London: The Colliery Guardian 
Company, Limited (The Chichester Press.) [Price 
3s. 6d. net. | 

Ir would be difficult to conceive a situation de- 

manding from those who have to deal with it 

greater clearness of mind and promptitude in action 
than that which prevails at a colliery after an 
explosion has occurred in the workings ; yet the 
circumstances on such an occasion are just those 
which are most likely to make men lose these 
qualities. It is obvious, therefore, that the possi- 
bility of such accidents occurring must be steadily 
kept in view and full preparations made before- 
hand for dealing with them when they do occur. 
But though this fact is obvious, it is not so easy 
for anyone to say what these preparations should 
be, and on this point the guidance of a tried 
expert must be invaluable. No one has given 
greater attention to this subject than Mr. Garforth, 
who has for years made a special study of explo- 
sions in mimes, carrying out extensive experiments 
at his own cost, and at the present time continuing 
his investigations with the assistance of a grant 
made for that purpose. In 1897 Mr. Garforth 
read a paper on ‘‘Suggested Rules for Recovering 

Coal-Mines after Explosions,” to the members of 

the Institution of Mining Engineers, and he gave 

a second paper on the same subject at the first 


upon, and, we believe, by no one with greater | International Life-Saving Congress held at Frank- 
avidity than Professor Joly himself, desirous to | fort in 1908. For these papers there has been @ 


show that a radioactive supply of heat in the 
materials of the earth itself would have the same 


great demand, and the author now reproduces their 
substance in this little volume. We may safely say 


effect. as Perry’s proposed alteration in conduc- | that it will become a text-book—a vade mecum— 


tivity. 
the safer ground. 


Herein Professor Joly is probably on|for every colliery manager. 
He has a certain amount of | out in the clearest and simplest terms, and show 


The rules are all set 


evidence at command. Professor Perry makes a|an intelligent grasp of all the circumstances and 
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emergencies which have to be dealt with in connec- 
tion with explosions, while the latter part of the 
volume, describing the work of recovery carried out 
by the author at the Altofts Pit in 1886, in which 
his own rules (not then published) gave most suc- 
cessful results when put in practice, is most 
instructive for all connected with collieries. In 
this description the author has given marginal 
references to the particular rule applicable to the 
action described, thus drawing attention to the 
result obtained by following that rule. He points 
out also in footnotes where the use of artificial- 
breathing apparatus—not then in use, but now, 
happily, an accomplished fact—would have simpli- 
fied and shortened the laborious work undertaken. 
Mr. Garforth has conferred a great boon on colliers 
and colliery officials by placing these rules at their 
disposal in so compact and convenient a form; and 
we sincerely hope they may be promptly acted upon 
at all those collieries where special arrangements 
have not yet been made on the scale he suggests to 
deal with explosions, should they unfortunately 
take place. 





The Law affecting Engineers, being a Concise Statement of 
the Powers and Duties of an Engincer, as between Em- 
ployer and Contractor, as Arbitrator, and as Expert 
Witness, together with an Outline of the Law Relating to 
Engineering Contracts, and an Appendix of Forms of 
Contract, with Explanatory Notes. By W. VALENTINE 
Batt, M.A. (Cantab.), of the North-Eastern Circuit, 
Barrister-at Law, Joint-Editor of ‘‘ Emden’s Buildi 
Contracts” (4th Edition), 1909. London: Archibal 
Constable and Co., Limited. [Price 10s. 6d. net. 

THOUGH engineering is now properly regarded as a 
distinct profession, it has no separate existence in 
the eye of the law, and there is no part of English 
law solely or specially applicable to engineers. The 
law affecting engineers is therefore merely the ordi- 
nary common and statute law, which governs all 
classes of commercial contracts and transactions, 
defines the legal relations of master and servant, 
and lays down the principles of the law of neg- 
ligence. This fact is fully recognised by the author 
of the volume now under notice, and it has clearly 
created a difficulty for him. There is nothing new 
for him to tell, and his task has, therefore, been 
to make a wise selection from the whole range of 
legal knowledge, and to present it in such a form 
or dressing as to be capable of direct application 
to the every-day duties of engineers. To succeed 
in such a task involves a great deal of painstaking 
labour, and it is obvious that Mr. Ball has spared 
no effort to make this book really useful and instruc- 
tive to those to whom it is addressed. 

In so far as engineering contracts differ in their 
nature from the ordinary commercial contract of 
sale of goods or hire of services they may be said to 
deserve special treatment ; but, on the other hand, 
these contracts may be largely included under the 
head of ‘‘ builders’ contracts,” and that class has 
been very fully treated already in the works of 
Hudson and Emden. So it comes about that in 
this book the great majority of illustrations from 
case law are taken from reports of builders’ or 
architects’ cases, and here Mr. Ball’s work as joint 
editor of the last edition of Emden’s treatise has 
proved of material service to him. 

An engineer desiring to know how the law stands 
in matters of immediate personal and professional 
nterest will find the present volume of real assist- 
ance. The author discusses all the leading features 
in contracts for engineering works, devoting a sepa- 
rate chapter to each, and using case law roe tet how 
current terms and clauses have been construed by 
judges. This discussion is very thorough, and 
occupies the greater portion of the volume, but there 
is also a chapter on the law of negligence and a 
chapter outlining the principles of arbitration and 
the duties of arbitrators. he Appendix, giving 
some forms of tender and of agreements for con- 
structional works, and for the services of an engi- 
neer, is also useful. 

The author's treatment of the subject is such that 
the book may be easily read by practical engineers 
who make no claim to be learned in the law ; but 
they must understand that the author is only con- 
cerned with leading principles, and docs not pretend 
to enable every engineer who reads this book to be 
thereafter his own lawyer. There is one point—a 
small point, but nevertheless of some importance— 
overlooked by the author. It is not uncommon 
nowadays for engineering plant to be sold on the 
hire-purchase system. That plant may from its 
nature have to be fixed to the freehold, and this 
gives rise to grave complications if the purchaser 


has mortgaged his land and buildings and the mort- 


gagees afterwards take possession. In such a case 
the vendor may find that not only is he left unpaid, 
but also that he is debarred from recovering his 
property. This question was discussed in Enet- 
NEERING on August 26, 1904, and it deserves 
notice in a work dealing with the law affecting 
engineers. 
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Tuer Paciric Caspie.—The Pacific cable, which was 
inaugurated some five years ago with the view of pro- 
viding an ‘All Red” route to Australia, has thus far 
been y no means a financial success. In 1904-5 the work- 
ing deficiency was 75,849/.; in 1905-6, 72,5561.; in 1906-7, 
54,923/.; and in 1907-8, 62,362/., making an te loss 
in the four years of 265,688/. The loss is shared by the 
Governments of Canada, Australia, New Zealand, and 
the United Kingdom. 





THE ERNST SCHIESS WORKS, 
DUSSELDORF. 
(Continued from page 179.) 
Armour-PLAaTE SHAPING-MACHINE. 

WE illustrate in Figs. 8 to 11, on Page 209, a shaping- 
machine for armour-plates ; this machine contains two 
swivelling-arms carrying the tool-holders; each arm has 
a travel of 1 metre (39.37 in.) longitudinally, and can be 
turned round an angle up to 15 deg. for pies bevel 
edges on armour-plates. The machine been de- 
signed to cut steel of a tenacity of 70 kilogrammes per 
square millimetre (44.4 tons per square inch). The 
swivelling-arm can be placed in an inclined position by 
sliding it in an arc-s ide ; it is operated for 
adjustment by a circular rack with worm and wheel- 
gear. A winding surface can be machined by graduall 
causing the arm to shift over a given le after eac 
stroke. When the arm is in an inclined position, the 
thrust-rod of the slide is maintained parallel to the 
guide in every position of travel by connecting a joint 
of the rod with a slide and regulating it by means of 
a hand-wheel and a screw. 

The tool-holder at the end of each swivelling-arm 


|can be shifted to the right and to the left of its 


central position, and moved vertically by screws. Both 
horizontal and vertical feed are obtained by click 
motion. The slides carrying the swivelling-arms have 
an ample bearing surface on the bed ; they are dis- 

laced mechanically at a high speed and can be ad- 
justed by hand in their working position. The drive 
is by a four-step pulley and toothed-wheel gear ; eight 
cutting speeds and quick return are provided for. The 
gear wheels are of steel with machine-cut teeth. Each 
tool can cut a chip of 30 by 40 by 14 millimetres 
(1.18 in. by 1.57 in. by 0.059 in.) at a cutting speed of 
2.750 metres (9 ft.) per minute. 

The slides are steel castings ; the swivelling-arms 
are of cast iron with brass linings. The front vertical 
surface of the bed is made with T-shaped grooves for 
fixing to it the plates required to be machined. The 
bed is 8.5 metres (27 ft. 11 in.) in length, and can 
machine a plate “P to 6.2 metres (20 ft. 4 in.), using 
both tools, each slide working half the length. 

The machine weighs approximately 45 tons. 


HorizontaL Coip Saw. 


Figs. 12 to 14, on page 212, illustrate an electrically- 
driven horizontal cold saw used for cutting off running 
heads from castings and dividing up cast-steel pieces. 
The saw-shaft can be operated at any distance within 1.3 
and 3.75 metres (4 ft. 3 in. and 12 ft. 4 in.) from the 
centre of the side pillar ; it has a vertical travel of 400 
millimetres (15? in.). The machine, as will be seen, con- 
sists of a vertical pillar provided with a balanced radial 
arm ; this can be turned round through a complete 
circle by hand by means of toothed-wheel gearing. 

The machine is bolted to a base-plate made with 
T-sha rooves for holding down the casting. The 
slide fitted with the sowed and toothed-wheel gear 
is operated for horizontal travel by means of the 
leading screw ; its position on the radial arm can be 
ae by hand. The vertical saw-carrying slide is 

ced by a counterweight, and the saw can be 
adjusted at the required height by the hand-wheel and 
spindle shown in front of the machine. The vertical 
shaft is of steel ; it runs in adjustable brass bearings ; 
it is driven by a 124-horse-power electric motor fitted 
on the counterweight end of the radial arm, through a 
three-step pulley and spur-wheel gearing, which give 
three speeds ; 2.8, 3.6, and 4.5 revolutions per minute. 

The machine with motor and foundation - plate 
weighs about 29 tons. 


(To be continued.) 





AmerIcaN Pic Iron.—The production of pig in the 
first half of this year was 11,000,000 tons in round figures, 
as com with 6,918,004 tons in the first half of 1908, 
13, 478, tons in the first half of 1907, and 12,582,250 
tons in the first half of 1906. American metallurgical 
industry has thus regained, to a large extent, its custom- 
ary activity. 





AmegrICAN RAILROADS.—The average length of steam 
railroads worked in the United States last year was 
228,286 miles, as compared with 225,227 miles in 1907. 
The gross receipts last year were 2,407,019,810 dols., as 
compared with 2,602,757,503 dols. in 1907; and the 
balance available for interest and dividends was 
901,182,481 dols., as compared with 961,354,681 dols. The 
capital raised by stock, ds, &c., to the close of 1908 
was 17,234,886,215 dols., as compared with 16,501,413,069 
dols. at the close of 1907. The length of second track, 
sidings, &c., at the close of last year was 103,691 miles. 
The length of the iron rails remaining in American rail- 
roads at the close of last year was 897) miles, as compared 
with 9320 miles at the close of 1907. The number of 

L rs carried last year was 891,275,003, as compared 
with 860,648,574 in 1 The quantity of freight moved 
last year was 1,521,065,494 tons, as com with 
1,722,210,281 tons in 1907. Interest on bonds absorbed 
304,475,354 dols. last year, as com with 280,931,001 
dols. bonds in 1907; and dividends on stock 237,563,478 





dols., as compared with 247,258,219 dols. 
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HORIZONTAL COLD SAW. 
CONSTRUCTED BY THE ERNST SCHIESS COMPANY, ENGINEERS, DUSSELDORF. 
(For Description, see Page 211.) 
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converging nozzles are used, the fall of pressure per 
stage being insufficient to necessitate the use of 
expanding nozzles. 

An enlarged view showing the method of fixing the 
buckets on the wheels of the high and intermediate 
sections of the turbine is given in Fig. 2. 

The diaphragms between the high-pressure stages 
are ‘ labyrinthed,” as shown in Fig. 3, where the shaft 
passes through them, so as to reduce steam-leakage to 
® minimum. The rings shown are of bronze, the dia- 
phragms being stcel castings. The clearance allowed is 
six-tenths of a millimetre. The glands where the shaft 
passes have metallic packings of the pattern repre- 
sented in Fig. 4. Provision is made for water-cooling 
them should this be necessary. Details of the low- 
pressure blading are shown in Fig. 5. It will be seen 
that the ends of the blades are closed in. 

At cruising speeds the steam is admitted to the 
turbine at A, but when more power is required it is 
‘* by-passed” into the turbine either at BorC. At 
the lowest speeds two out of the four turbines only 
are used, the outboard shafts rotating idly. The 
mean bucket speed at full load is 107 ft. per second in 
the high-pressure turbine, and 125 ft. per second in 
the intermediate and low-pressure sections. The total 
weight of the rotor is about 31 tons, and of the turbine 
as a whole 130 tons. 

The following table gives general data and parti- 
culars of the design :— 


Initial pressure __... 
Revolutions per minute 


135 lb. (gauge) 
P aa 300 
Maximum diameter over high- 


pressure blade-tips a 8.03 ft. 
Maximum diameter over inter- 

mediate pressure and low-pres- 

sure blade-tips : ah ‘9 £.60 ,, 
Length of high-pressure and inter- 

mediate-pressure section ; 26 ., 
Length of low-pressure and re- 

verse section ¥ ws i BL -., 
Length over all 39.4 ,, 
Extreme width <e 3 .-.. 
Height above base-plate 11.8 


Total weight ... ibe a 7 130 tons 

Designed output —... ue ... 7400 horse-power 

Guaranteed steam consumption | 13.2 1b. per horse- 
at full load ps me power hour 


It may be of interest to add also the following data 
of a Zoelly marine turbine constructed for a destroyer, 
for which we are also indebted to Messrs. Schneider 
and Co. :— 

Initial pressure me 
Revolutions per minute 
Maximum diameter of rotor 
Length of turbine-casing 
Length over bearings 


135 lb. (gauge) 
700 
5.57 ft. 
13.77 ,, 
19.68 ,,. 


Maximum width of turbine ooo 
Height above base-plate 6.89 ,, 
Total weight ... si 30 tons 
Effective ok ee sks 7000 
Consumption per brake - horse- 

power hour... 13.2 Ib. 








‘SOME POINTS IN CONNECTION WITH 
THE LANCHESTER THEORY OF FLIGHT.” 
To THe Eprtor or ENGINEERING. 

Sir,—With reference to Professor Chatley’s letter in 
your issue of the 16th ult., [am glad he has confirmed my 
opinions on Mr. Lanchester’s ‘coefficient of skin friction.” 
This coefficient does not correspond with marine practice, 
in that it appears to comprise edge or head resistance, 
actual skin friction, and the horizontal component of the 
pressure reaction on the aeroplane. Mr. Lanchester’s 
coefficient of skin friction should apparently be more 
correctly described as the ‘‘coefficient of resistance.” 
Looking at the coefficients in this light makes a great deal 
of difference. Nevertheless the coefficient 0.002 to 0.0025 
for small bodies at lov velocities appears to be unduly high. 

With reference to the stream-line question, I did not 
know that Professor Hele-Shaw had made an investiga- 
tion by means of smoke apparatus; but I have myself 
used a stream-line smoke apparatus to examine the flow 
of air about propellers, aeroplanes, and bodies of varied 
shape and disposition. It was in view of these experi- 
ments that I have ventured to criticise, for the last two 
years, some of the published diagrams of stream-lines 
about aeroplanes. In my apparatus air is allowed to pass 
from a reservoir, and to impinge upon the surface of 
hydrochloric acid. The air and hydrochloric-acid gas are 
then allowed to pass into a vessel containing strong 
ammonium hydrate. A dense white fume is formed at 
once. This white smoke is *hen passed into the ‘‘dis- 
charger,” which consists of a vessel from which a number 
of small tubes radiate. The tubes are placed at known 
distances apart—usually 4 in. to lin. It is thus possible 
to measure the amount of divergence of the stream-lines. 

Figs. 1, 2, and 3 show diagrams from well-known works 
on aeronautics, which Sir Hiram Maxim and I have ven- 
tured to criticise. In Fig. 1 it will be seen that the air 
above the middle of the plane reverses its direction of 
motion, and travels up the plane, over the top edge, and 
down the back. The air below the middle travels down 
the plane and up the back. The two currents then meet, 
and flow off in a perfectly horizontal line. 

In Fig. 2, which was the diagram originally criticised in 
my letter which Professor Chatley discusses, a bi-plane is 
shown. The air rises to meet the planc both at the front 





and the back, as if the plane had some strong cohesive or | 


electrostatic attraction for the air. 

In Fig. 3 the air commences to take an upward trend 
at a distance in advance of the plane fully equal to the 
width. The air then takes a sharp or angular turn round, 
so as to move along the plane. These diagrams, as Sir 
Hiram has stated, are very far from the truth. 

If an aeroplane is placed in a horizontal current of air, 
the air divides, and tightly hugs both sides of the plane, 
thus receiving a downward momentum, the reaction of 
which supports the plane. I have, on occasion, caused a 


smoke-line of about , in. diameter to divide into two | 











11940 A) 





Fie. 5. 


Fig. 7 shows the infeed from the back. _ 

Fig. 8 shows another propeller, in which the column 
of air increases in diameter as it retreats from the 
screw. 

I am indebted to the skill and kindness of Mr. A. G. 
Field for these photographs. Mr. Field took these 

hotographs of my apparatus under my direction at th: 

wast London College. I hope to publish in the autumn 
a complete set of photographs showing the various lines 
of flow. 

Although it is very interesting to study the action of 
a current of air on fixed asroplanes and bodies, it is most 

















Fic. 7. 


parts at the front of an aeroplane and to flow over the 
sides, as shown in the sketch, Fig. 4. This, among other 
things, is an eloquent demonstration of the smallness of 
skin friction. Iam away from home and find that the 
only photograph which is to hand is a discarded one. 
This photograph is shown in Fig. 5. When it was taken 
an unsuitable discharger was being used. Nevertheless, 
it serves toshow how closely the stream-line hugs the back 
of the aeroplane. 

‘igs. 6,7, and 8 are examples showing the stream-line 
flow about the propellers. It will be seen that there is 
no centrifugal or fan-blower action, and that the air feeds 
in all round and leaves in an approximate cylindrical 
column. 

In Fig. 6 Sir Hiram’s screw is shown which gave the 
greatest efficiency. 


Fic. 8. 


important to remember that the lines of flow are very 


different when the air is still and the planes or the 
bodies are in motion. Thus the Wright machine, when 
flying as a kite in a moving current of air, did not give 
nearly so much lift as when moving at the same specd 
| relatively to still air. 

There is not time to join in the discussion of Professor 
Chatley’s interesting article in your issue of July 50, with 
which I generally agree, but I would join with him in 
paying a warm compliment to Mr. Lanchester for his 
valuable contributions to aeronautical science. 

Yours faithfully, 
ALBERT P. THURSTON. 

East London College, University of London, and 

Vickers Sons and Maxim, Limited, Crayford, 

August 3, 1909. 
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POSITION OF PLAN AND SIDE VIEWS 
RELATIVE TO ELEVATION. 
To THE Eprtor oF ENGINEERING. 
Sir,—It is mo tape vd that a uniform system for the 
above is not rigidly adopted. 

The method that is by far the most prevalent is to put 
the plan of an object below the elevation, the side view 
of the left-hand side to right, and the side view of the 
right-hand side to left on the paper. 

‘At the same time certain engineering firms adopt the 
opposite course, and put the right-hand view on the right 
of the paper and the left-hand view on the left. 

Calling the first mentioned the old method, and the 
second mentioned the new, I cite as upholders of the new 
method the noblest of the Tyneside works, and (I believe 
J am right) the Americans. Re 

Is there anything to be said in favour of the old 
method ? 

Has the proand con of the question ever received serious 
attention ? 

Yours truly, 
Bracuil Fortis oLim DiscrPutvs. 





HYDROPLANE BOAT. 
To THE Eprror oF ENGINEERING. 

Sir,—Your description and illustrations of Sir John 
Thornycroft’s hydroplane boat reminds me of old times, 
as more than thirty years ago I got near the bottom of 
this subject by a lot of experimental work on the Surrey 
Canal. The models were towed by long tow-lines, a 
multiplying winch being used to obtain the required speed 
of haulage. 

At firet the models were formed so that the skin of the 
boat formed the gliding surface, on the same lines as those 
illustrated in your last issue; but it was very soon found 
that to obtain the best results the skin of the boat should 
not even be wetted by the spray, on account of the 
excessive skin friction set up. 

The best results were obtained by fitting the model 
with a long narrow metal blade, ty Bee concave on 
the under side, with the front and back edges s n 
like a knife; in plan this plate or blade was wider in the 
centre, and tapered away towards each end—in fact, an 
exact imitation of the outstretched wings of a bird. The 
extremities of the blade were curved upwards, in order to 
secure lateral stability. The blade was fixed transversely 
under the bottom of the boat, a little abaft the longitudinal 
centre of gravity. The bow of the boat was lifted 4 a 
similar, but very much smaller plate or blade. When 
this model was gliding, daylight could be seen underneath 
the boat. 

After provisional protection had been obtained, a very 
fast steam-launch was chartered, and experiments were 
continued on the Thames. The launch was fitted with an 
outrigger, so that models 20ft. in length could be towed 
alongside. 

Everything went well, until one day we were passed by 
a steam-tug running light, and the way that model 
behaved when it encountered the waves thrown up by the 
tug will never be forgotten by me, and I at once came to 
the conclusion that the system possessed no commercial 
value, and the subject was dropped. 

With regard to steering, there is certainly no need for 
the complicated system of rudders shown in your illustra- 
tion, as I found that a longitudinal fin or keel 2 in. or 
3 in. deep, fixed to the bow-blade or plate, and an ordi- 
nary rudder placed abaft the screw, acted perfectly. 

Since that time I have built, to order, the first suc- 
cessful self-propelled hydroplane boat, but this was merely 
a matter of business. In conclusion, I am quite certain 
that if the Thornycroft boat were fitted with a couple of 
polished metal blades as above described, the speed of 
a would be increased from 27 knots to upwards of 
07 knots. 

Yours faithfully, 


West Barnham, Sussex. Horatio PHILLIPS. 








- 
ECONOMICAL CONSTRUCTION OF SHIPS. 
To THE Eprror oF ENGINEERING. 
Referring to Mr. Lilliehook’s illustrated letter in 


Sir, 
your issue of June 25, I hasten to express my regrets in 
——- to one the credit of another’s invention. 

Of late [fear I have become imbued with Paley’s maxim 


‘that he alone discovers who proves,” and may add that 
I feel the galling satire of this logic as keenly as anyone 
can. It appears to me, after examining your pa, that 
Mr. Isherwood’s illustrations show practically the same 
construction as Mr, Lilliehook’s, the longitudinal arrange- 
ment on the right side of his section being the same, and 


the tra nsverses are there shown doubly. It may be that Mr. 
Isherwood’s patent is merely for an improvement on Mr. 
Lillichook’s system, but te proved his ‘‘discoveries,” 
whatever they may be. The longitudinal system of con- 
struction, however, is older than I endeavoured to show in 
my letter of April 9. Behind Jordan’s, Scott’s, or even 
Bruncl's plans, stands Robert Stevenson’s Britannia 


Bridge, and I incline towards the belief that the cele- 
rated Great Eastern would not have exhibited a perfect 
longitudinal system if the Britannia Bridge had not been 
constructed before that ideal hull was built. 

| annex. Fig. 1, a perspective view of the bridge, and 
a view, Fig. 2, of the ship, as well as a cross-section of 
each, Figs. 3 and 4, drawn to the same scale, as I think this 
wal tend to show that Brunel made his longitudinals 
*auar to Stevenson’s. Brunel consulted Stevenson regard- 
ing the re-launching of the great ship, and it is more than 
rrobable that consultations took place between those great 
engineers while the Great Eastern was being designed. 
Let nothing that Imay say, however, be construed as de- 


trac 


Brunel, as there is sufficient honour due to him for his 
designs and achievements to satisfy a small generation of 
engineers ; or, at least, a generation of small engineers. 
But to make amends for an apparent slur on the sterling 
originality and moral courage of Brunel, I may say that 
George Stevenson would not have made the Britannia 
Bridge with ane exceeding the length of the s.s. Great 
Britain by fully 50 per cent. had he not seen that most 
excellent wrought-iron structure which, not only with- 
stood all the ‘‘afloat stresses” to which ships are sub- 
jected, but which also endured the ashore strains of a 
ridge whilst on the ground for so long a time in Dun- 
drum Bay. This most successful ship was built by W. 





Fig. 1. 


“BRITANNIA” 
BRIDGE 







































































Fig.2. 
L/ ” 
| 
fo Nite 
“Ne ——— _ I ners | 
= J, = 
: Fig, 3 ° s Fig. 4 d 
BTANA “GREAT EASTERN.” 
1849. 1859. 
Length 472: 0° 
TI ee ee re 
8 ~s 
Li 
lotted Linas 3 
are unaginary x 
s 
8 
(827) 


Patterson and J. K. Brunel, at Bristol, in the year 1840, 
and the Britannia Bridge was, doubtless, the example 
which inspired the departure from the transverse system 
of framing of the Great Britain to the longitudinal of 
the Great Eastern, which is undoubtedly the most effi- 
cient ey for securing continuous longitudinal 
strength. But as tothe saving of certain hundreds of 
tons weight with generally equal strength, the matter 
appears to me absolutely problematical. 

he economy discovered represents the difference in 
weight, as accepted by the Classification Bureaux, and 
that which the old rules required, in consonance with 
purely theoretical decuctions regarding the strength of 
intercostals and their fastening. Whether the tenacit 

of the transverse members has been fully summerved, 
experience only can prove. 


Cleveland, Ohio. 


Yours truly, 
JosEPH R. OLDHAM. 








THE PAPER IN APPLIED MECHANICS IN 
THE A.M. INST. C.E. EXAMINATION. 
To THE Eprror or ENGINEERING. 

Srr,—Due to my absence from town I have only to-day 
seen the criticism of the above paper, which you pub- 
lished in your issue of July 16, from the pen of br. iH F. 
Muirhead. It is difficult to understand this criticism 
a one who trains engineering students for this 
a other es semgene: 2 ; dstens oh 

n engineering problems approximate solutions alone 
are poles ; there may bea first and asecond —— 
tion, but there never is a complete solution. e engi- 
neer is, as a rule, only concerned with the first approxi- 
mation, and the mathematical physicist with the second, 
but even he is compelled to assume homogeneity of 
materials and laws of friction which may have no founda- 
tion in fact. Mr. Muirhead would have added to each 
question sufficient additions to show that only the first 
approximation is asked for and that the problem is not one 
on applied mathematics. Such additions would result in 
useless verbosity and might in some cases disguise the 
problem. The heading of the paper is really a sufficient 
answer to most of his criticism. 

_ Let me take Question 7 as an example. In this ques- 
tion a —— hanging on one end of a rope which is 
coiled round an axle, causes the axle to roll along two 
parallel horizontal rails on which it rests, the falling 
weight naturally moving forward with the axle. The 
axle also carries a fly-wheel, and the problem is to find 
the acceleration along the rails. Mr. Muirhead objects 
to the question because it does not state that the small 
or oscillations of the falling wage may be neg- 
ected. If these were included, the problem would be one 





‘ting in the slightest degree from the homage due to 


in applied mathematics. To solve the complete problem, 


including friction, is impossible ; but since the effects of 
friction im the rope are neglected, why quibble about the 
minor effects of the pendular oscillations ? 

The objections raised to Questions 4 and 8 are of a 
similar character. In No. 4 a most useful physical fact 
for a young engineer to remember is stated—namely, 
“‘that the period of vibration of a load supported by 
ne is the period of a simple pendulum, whose 
length is equal to the deflection of the spring produced 
by the load,” and the student is ask 
statement. 

Dr. Muirhead objects to this question because it 
does not state that the mass of the spring must be neg- 
lected. To be consistent, he ought to object to the 
term ‘period of a simple pendulum,” since the period 
depends on the amplitude of the swing. I would ask 
him to think for a moment of the cases which occur in 
practical engineering of loads supported by springs, and 
to consider what proportion the weight of the spring 
bears to the load—e.g., motor-car or railway train. 

The second approximation in this problem, allowing 
for the weight at spring, is much beyond the students 
= take this examination, and would never occur to 
them. 

Fae ge 1 was a problem on dimensions, and it was 
definitely stated that E depends only on v und p.. Must 
I also add ‘“‘and on nothing else,” in order to show Mr, 
Muirhead that no constant occurs in the equation ? 

In Question 8 the impact-tester was not presented as a 
model design, but as a simple form of pendulum, of 
which the student would know the moment of inertia. 

The defects in this design, however, are present to a 
more or less extent in most of the impact-testers on the 
market, and the energy lost in vibrations of the tester is 
never allowed for. The error will naturally depend on 
the design, but, as a rule, it is of a very small order. The 
ag was not one on machine design, hence this objection 
% ~ 

n 


to prove this 


also into the category of quibbles. 

Part IT. of Question 5 the only real mistake in the 
paper occurs, the words ‘‘and a couple in a plane perpen- 
dicular to the force” having been inadvertently omitted 
in copying the question from a rough draft, and the omis- 
sion escaped attention in reading the proof. Fortunately, 
the omission caused none of the candidates any trouble, 
as anyone who was able to do Part I. was also able to do 
Part II., and to recognise the omission. Nevertheless, 
the omission should not have occurred, and I take this 
opportunity of apologising to candidates for it. 

Future examiners in this subject will, I feel sure, be 
only too glad to receive practical suggestions from Dr. 
Muirhead and other teachers of the subject, for it is by 
no means easy to set a paper on applied mechanics without 
encroaching on the other special papers, many of which 
are on branches of applied mechanics, and at the same 
time avoid the path of least resistance—elementary-school 
mechanics. Very little is to be gained, however, by such 
quibbling criticism as Dr. Muirhead has employed. 

July 31, 1909. THe EXAMINER, 








A CRITICISM OF MODERN ENGINEERING 
LITERATURE. 
To THE EprTor oF ENGINEERING. 

Srr,—In all branches of engineering there is nowadays 
a wealth of literature, which is rapidly assuming—one 
might almost say—alarming proportions, and yet what a 
small percentage of this is really adapted to the practising 
engineer. 

t me attempt to show a reason for this, and, if pos- 
sible, to suggest a remedy. In the first place, is it not 
possible that many works written by competent men fail 
to make their mark by starting on a wrong hypothesis, 
and attempting to explain engineering, which is an art, 
as if it were a pure science? an error, by-the-bye, which 
abler pens than mine have often attempted to eradicate, 
but with doubtful success. Engineering is made up of 
several sciences, and the application of these to com- 
mercial, industrial, hygienic, sanitary, and other prob- 
lems is the engineer’s art; for, if this were not an art, 
engineering could be studied, and engineers manufac- 
tured, like Wranglers, by pure academic absorption from 
lectures, or indirectly from the latent power of books. 
Presumably, however, the engineer aspires to being not 
only a bachelor in sciences, unallied and unattached to 
industrial progress, but past-master in the art of applying 
these to the general welfare of mankind. 

Let the author, then, follow that somewhat unpractical 
writer, yet clear thinker, Euclid, and preface his work, 
especially if such be in some special branch of engineer- 
ing, with a clear and concise statement of the knowledge 
he presumes his reader to such a statement being 
instantly self-explanatory of the attitude of the author's 
mind towards the subject in question, thus forming a sort 
of insulating basis which will ensure a certain synchronism 
between himself and his reader. Let him also state the 
axioms and ulates of his principle fundamenta upon 
which the whole of his treatise is to be built, and lay 
down in hard words the signification he intends each of 
these to have, thus proving his cognisance of what every 
technical work should be: a properly organised search 
into the art of application of some , or p of a 
natural law, and not a mere multifarious mass of infor- 
mation. 

By following this simple expedient it will enable him 
to —_— to some useful end one complete train of thought, 
and his reader to follow it. Having thus settled his pre- 
face, definitions, &c., the author proceeds to build up his 
formule, either from observation of a series of constantly 
recurring conditions in certain physical phenomena, or 
— logical deduction and abstract reasoning on similar 
ines. 

The cleverest men use formule for apparently two dis- 





tinct purposes, the first, more usually found in works of 
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an elemental character, being for the specific purpose of 
obtaining a numerical answer to one or other of the several 
factors contained therein. The second purpose is the 
subtile adaptation of this formularisation as a shorthand 
means of iMustrating the laws of phenomena and the rela- | 
tive importance of the variables which constitute them. | 
Now such men who subjugate and treat mathematics in | 
so masterly a fashion must surely realise when the very | 
complexity of their data and quantity of variables, the 
inevitable appendages to formule of great flexibility. 
restrict these to the second case mentioned above ; and if 
they would but mark such a formula as “* redundant,” its 
meaning and object, together with its restricted utility, 
would he at once appreciated by all, and many readers | 
would be saved the chagrin of falling into a sort of | 
numerical cul-de-sac. 

The very term ‘‘standard work,” a somewhat loose | 
phraseology, it is true, but, nevertheless, one which, by | 
common consent, and on the authority of a kind of | 
‘‘unwritten law,” gives at once assurance to all of this 
tidiness and order of mind on the part of the author, a 
self-evident proof of the marked appreciation accorded 
to those who possess in a high degree not only this dis- 
criminating faculty between the purely indicative and 
objective uses to which formule may be put, but whose 
works are one unbroken chain composed of alternate links 
of statement and illustration. Most engineers in practice 
have but a limited time to search the pages of technical 
literature, and for this very reason I venture to think that 
the author whose adept use of formule, tables, and 
curves as a means of reducing his information to an 
abstract intelligent form, and who possesses the quality 
of completeness in illustrating it numerically, will be 
most sought after. For example, there are those 
who, in writing a treatise on the manufacture of a 
certain product, enter most minutely into the chemistry of 
the various stages, and, perhaps, in that comprehensive 
manner which defies criticism; but it is only in a few 
isolated cases that these men have doubled the value of 
their work by including a last chapter containing clear 
and complete statements, both numerical and verbal, of 
entire factories, and thus not only greatly enhancing the 
value of their foregoing data by linking up these separate 
stages in the mind of the reader, but by enabling those 
unacquainted with the special branches of nguneries, 
by careful perusal of this last chapter, to become rapidly 
initiated into the essential features of the whole process. 
In a technical treatise intended for the designing engi- 
neer, clear and connected data, well illustrated, does not 
alone suffice, for an author must be not only an organiser 
and statist, but, if the phrase is permissible, an applied 
meta-physician, with an abhorrence of anything in the 
nature of a desultory miscellany. 

Yours truly, 
Cyrin W. Davson, A.M.I. Mech. F. 





| 





July 26, 1909. 








ELECTRICAL OPERATION OF TEXTILE 
FACTORIES. 
To THE Epitor OF ENGINEERING. 

Sir, —Will you be good enough to correct an error which 
has crept into your condensed report of my remarks in your 
issue of the 6th inst., on page 177. The mills referred to 
in the paper are known as the Acme Spinning Company, 
Limited, Pendlebury, and consist of the old Pendlebury 
Spinning Company, which is steam-engine driven, and 
the new Acme Spinning Company, Limited, electrically 
driven. These mills were incorporated some little time 
ago. 

Yours truly, 
ALFRED SAXon. 

Openshaw Engineering Works, Manchester, 

August 10, 1909. 








THE JUNIOR INSTITUTION OF ENGINEERS.—The summer 
meeting of the Junior Institution of Engineers in the 
Midlands opens on Saturday morning, August 14. at 
Leamington, with a welcome by the Mayor, Councillor 
Alfred Holt, J.P. In the afternoon Warwick Castle is 
to be visited, and in the evening there will be an illu- 
minated concert in the Jephson Gardens, by invitation 
of the Town Improvement Association. n Monday 
morning Messrs. Muntz’s Metal Works and Messrs. 
Joseph Gillott’s Pen Manufactory are to be visited ; in 
the afternoon the James Watt Museum. On Tuesday 
morning the members will be received at Redditch by 
the Birmingham Local Section of the Institution, and 
will visit Messrs. Shrimpton’s Needle Manufactory and 
Messrs. .J. Warner and Sons’ Fish-Hook and Fishing- 
Tackle Manufactory. In the afternoon the Shakespearean 
features of interest at Stratford-on-Avon are to be seen. 
Wednesday morning will be occupied in a visit to the 
mechanical electrical, and civil engineering departments 
of the Birmingham University; the afternoon being 
devoted to visits to the Austin Motor Company’s 
Works, and the works of the Birmingham Small-Arms 
Company. On Thursday Ce ventry will be visited, the 
morning being spent at Messrs. Herbert’s Machine-Tool 
Works, and those of the Triumph Cycle Company, and 
the afternoon in visiting the new gas works of the 
Coventry Corporation, at Foleshill, and Messrs. Rother- 
ham’s Watch Factory. Messrs. Cadbury Brothers will 
entertain the members on Friday morning at their 
Bourneville Works, and for the afternoon Messrs. Elking- 
ton’s Electro-Plating Works will be open for visiting. 
The Institution’s summer dinner takes place in the 
evening at the Great Western Railway Restaurant, 
Birmingham, and on Saturday morning the Summer-lane 
Electricity Works of the Birmingham Corporation will 
be seen ; the afternoon being occupied with a visit to the 
electrical signalling apparatus of the Great Western 
Railway at Snow-hill Station. 
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THE ‘‘ LEA” WATER-RECORDER. 


ATTEMPTS to measure accurately and to record auto- 
matically the flow of water through channels and pipes 
are not new, and many devices have been brought out 
with that end in view. This is natural, for it may 
be safely said that water has, from the earliest ages, 
been a necessity of human existence, though probably 
in primitive days accuracy of measurement was a minor 
consideration, water being one of the most plentiful 
and, as a rule, in western countries one of the most 
easily obtained substances in Nature. So long as 































































































enough water for domestic purposes and for the needs 
of life could be procured without much trouble there 


could have been no object in finding out the exact 
_ unt consumed for any special pu As men 
vecame more civilised, however, and began to con- 


grecate more thickly in certain centres, and to develop 
Vari us arts and industries into which the use of water 
zely entered, when it was found that power could 
developed by its fall, and that more or less exact 
quantities of it were needed in carrying out different 
manulactures, things began no doubt to change, and 
means were sought whereby the needful measurements 
coultl be made. 











where L = width of weir in feet, and H = the head 
of water passing over in feet. 

The second has a s -edged rectangular notch of 
less width than the channel or stream, and therefore 
has end contraction. The formula used in connection 
with this is— 

Cubic feet per second = 3.33 LH x /H x ©, 
where L and H are the same as before, and C = a 
constant which depends on the ratio of the width of 
the notch to the width of the channel. 

As before stated, these two formule have a fair 
amount of accuracy, but there is another case in 
which the degree of accuracy is much higher, and 
approaches very nearly 100 per cent. This is the 
sharp-edged Y notch of Professor James Thompson, 
the formula applying to which is- 


Cubic feet per minute = 0.305 H? </ H, 


where H = the height of the notch in inches, the 
angle of the notch being 90 deg. (this formula is only 
true tor 90 deg.). The section of the flow through this 
notch is at all times the same shape, though the area 
may vary, and this constancy of form tends to sim- 
plify the formula and make it accurate. This form 
of notch is also especially adapted for measuring 
smaller quantities of water than the horizontal weirs, 
and it has, for these reasons, as well as on account of 
its accuracy, been adopted in the Lea recorder in all 
cases where small quantities of water have to be mea- 
sured. Another property of the notch is that its 


For a long time what we should now call rather 
primitive methods of measurement sufficed; but, as 
time went on, these methods were found wanting, 
till, with the birth of modern engineering and the 
growth of exact physical research, methods previ- 
ously in vogue fell much short of what was required, 
and inventors had to scheme new devices: to meet 
their ends. There is no doubt that a great stimulus 
towards improvement in this direction has been due 
to the rapid growth during recent years of large 
steam plants for factories and electric generating 
stations, where it has been found absolutely neces- 
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sary to keep a record of the steam consumption | angle need not be confined to 90 deg., but may be less 
in the various prime-movers used. Another incen-| without impairing its efficiency, which fact enables it 
tive also has been the striking development that| to be used to measure very small quantities of water, 
has for some years been taking place in steam-engine for the height of the head can very materially 
research. As one outcome of all this, we have before | increased without adding very greatly to the flow 
us the Lea patent water-recorder, which we illustrate | if the width be decreased. In the Lea recorder notches 
on this and the opposite pages. |of many different angles are used, according to the 
The operation of this recorder depends on the laws | quantity of water to be measured. 

regarding the flow of water over weirs and notches,/ Now, if a diagram showing the rates of flow for 
which laws have been found to work with extraordi- | different depths of water be plotted from the formula 
nary accuracy. They have been well known for a long | of Professor Tasciion, it will be found that the rate of 
time, but it is only comparatively recently that they | flow increases in geometrical proportion. If, there- 
have been turned to account in the particular and | fore, a float be placed in the water and the rise and fall 
ingenious manner embodied in the machine we are! of this float be communicated to a pencil or pen 80 
about to describe. : | arranged that a diagram can be made on a paper 
It is well known that from the laws governing the | wound round a clockwork-driven drum, the line 
flow of water over weirs and notches, experimenters | traced by the pencil or pen would merely indicate the 
have deduced various formule which are of sufficient | height of the float at any time, and would be useless 
accuracy to be of great service, although they may not for giving proportional indication of the quantity 
express the facts with absolute mathematical preci-| of water flowing at a given time. If, however, a 
sion. The most common forms of weirs used are the | rectif ing device, tased on the ‘‘curve of flow,” be 
plain horizontal sill, and the sharp-edged rectangular | introduced between the float and the pen in such a 
notch. The former of these has the full width of the way as to cause the latter to move in direct proportion 
stream or channel, and is without end contraction, the | to the rate of flow at any instant, it will be seen that the 
formula used in connection with it being that of | area of the diagram on the drum will be a measure of 
Francis— ies the total quantity of water during a given in- 
Cubic feet per second = 3.33 1L H /H, terval of time, and, asin an ordinary indicator diagram, 














218 : 


ENGINEERING. 


[Auc. 13, 1909. 








the quantity can be deduced by means of a plani- 
meter. This is the method carried out in the Lea 
recorder. The principle is not new, but the mode 
of arriving at the desired result, as embodied in the 
apparatus under notice, is claimed to be so. The way 
in which it is done we will presently describe in detail. 

Coming now to the actual description of these re- 
corders, we illustrate one of the self-contained and 
entirely enclosed types of apparatus in perspective in 
Fig. 1, page 216, as it appears in the generating station 
of the London County Council Tramways at Green- 
wich, our illustration being a reproduction from a 
photograph. ‘To obtain a better idea of the actual con- 
struction, however, reference must be made to Figs. 2 
to5; Fig. 2 being a longitudinal elevation, Fig. 3a 
plan with the cover of the apparatus removed, Fig. 4 
a transverse sectional elevation through the float- 
chamber, and Fig. 5 a transverse sectional elevation 
through the outfall chamber of the weir. This ge 
ratus is capable of recording the flow of 100,000 lb. of 
water per hour, and four of them have been installed 
at the station under the direction of Mr. Rider, the 
London County Council tramway engineer, for measur- 
ing and recording the air-pump discharges from the 
four large reciprocating engincs. 

It will be seen that the tank or chamber A through 
which the water flows contains a float B which is free 
to rise or fall as the water-level varies. ‘The float is 
enclosed within a chamber or pipe C, which is in com- 
munication with the still water above the weir only by 
means of a 1-in. pipe controlled by a valve, the object of 
which is to prevent any surface agitation of the water 
in the tank affecting the float, as it is important that 
the water inside the cylinder C should be kept per- 
fectly still except for its rise and fall of level. ‘The 
float is usually made about 12 in. in diameter, and is 
connected to the recording instrument in the box D 
by means of the rod or spindle E. This spindle, after 
passing through a patent anti-vapour gland, is con- 
nected to, and actuates, a rack F, which may be seen 
in Figs. 6 and 7, page 217, which are respectively a 
front elevation of, and a transverse vertical section 
through, another type of instrument. The rack F gears 
with a small pinion which actuates the drum G, upon 
the body of which there is wound the spiral wire coil or 
screw thread H, the contour of which is similar to the 
line formed by the curve of flow, as shown on the 
diagram, Fig. 9. Above the drum G there is a a 
bar I, which carries the pen-arm J, and rests on smal 

ivoted rollers, as shown in Fig. 6, so that the slightest 
oree will move it sideways. 

It will be seen from this, that as the float rises a 
rotary motion is given to the drum G, which by means 
of the spiral on its surface and the saddle-arm K 
causes the pen or pencil at the end of J to trace a line 
on the cylinder L. A small guard-arm prevents the 
saddle-arm from being displaced with regard to the 
coil. This arrangement is shown in Fig. 8. It will 
be noticed that at first the pitch of the coil on 
the drum G is very slight, but that it increases 
rapidly towards the left-hand end of the drum, and 
that, finally, after the maximum limit is reached, it 
becomes zero again. The movement of the pen is in 
this way limited, and no damage can happen to the 
pen at either end of its travel. No excessive motion 
of the rod E is allowed, either up or down, for the 
coupling between the rod and the rack forms the stop 
in one direction, and the rack itself the stop in the 
other direction. A scale M, shown on the left-hand 
side of Fig. 6, indicates the actual rise and fall of the 
water in the tank Ain inches. The result of this mecha- 
nism is that the instrument can be advantageously 
employed to produce daily or weekly records, from 
which the total quantity of water passed ina given 
time may be easily deduced. 

One of the special features claimed for the apparatus 
is the large exaggerated scale adjacent to the coil upon 
the drum, which is clearly shown in Fig. 6. In certain 
cases it is desirable to obtain very accurate instan- 
taneous measurements of the flow, as, for instance, when 
testing a surface-condensing engine, in order to deter- 
mine the consumption of steam per indicated horse- 
power hour, the air-pump discharge at the time being 
passed over the weir. This scale can, in such a case, be 
most advantageously employed. A pointer projecting 
from the saddle arm moves over the scale on the drum, 
enabling a very high degree of accuracy in observation 
to be obtained, and it is said that fluctuations in the 
water level of y}5th part of +n inch are easily observ- 
able. In an instrument with a maximum movement of 
float of only 44 in. the scale on the drum is about 
20 in. long. 

As before stated, various angles of notches are used 
for these recorders, according to the circumstances of 
each individual case, as shown in Figs. 10 to 13, 
page 217, and the instruments have now been applied 
to a great variety of purposes, though probably most 
frequently at large power stations for the measure- 
ment of condensed steam and boiler feed-water. The 
prong which we illustrate is, however, typical 
of them all, and is an excellent example, being only 
recently completed. We ourselves have seen several of 





wich Power Station and at the West Ham Electric- 


Lighting Station, and we were struck with the very | square heads to 


way in which they performed their work. 


wT 
A reproduction of an actual chart made by one of | per minute. 


these machines is shown in Fig. 14. This was taken 


wear. The bolts are of manganese steel, and have 
prevent them turning save in the 
long bushes. The bucket speed is regulated at 16 ft. 


The propellers and the pumps are driven direct from 


from a Musgrave engine at work at the Manchester | the engines, but the dredging-chain is driven either by 
Corporation Electric-Light Works, the consumption | the starboard or port engine through steel spur and 


of water being 17.95 lb. per kilowatt hour. 
We have here described a recording instrument as 


applied to a weir having a V notch, but it must be | 


understood that the apparatus can just as well be used 
with any other form of weir for which the formula for 
the flow is known. The apparatus is made by the Lea 
Recorder Company, 28, Deansgate, Manchester. 








THE HOPPER AND SUCTION DREDGER 
‘* VENEZIA.” 

Tue powerful sea-going dredger which we illus- 
trate on page 220 has been constructed for the Italian 
Government by Werf Gusto Firma A. F. Smulders, 
Schiedam, Holland, for deepening the port of Venice, 
and has been arranged to dredge either by means of a 
bucket-chain or a suction-pipe, as desired, the dredging 
being done through the same well in each case. When 
the ladder is in its ordinary position dredging can be 
done to a depth of 50 ft., while by lowering the suspen- 
sion shaft to a special support, and by lengthening the 
bucket-chain, the depth can be increased to 66 ft. 
The specified minimum output was 540 tons per hour 
when ene by means of the buckets, and 1200 tons 
per hour when dredging by suction. 

The spoil raised by means of the bucket-chain can 
be delivered in four different ways:—1. Into barges 
moored alongside the dredger, cither on the port or 
on the starboard side. 2. Into the dredger’s own 
hopper, which has a capacity of 1000 tons. 3. The 
material can be sucked out of the dredger’s hopper 
and delivered through a floating pipe-line toa distance 
of 2000 ft. and to a height of 8 ft. at the end of the 
conduit. 4. The spoil can be directly forced awa 
through this floating conduit without passing throug 
the dredger’s hopper. When the suction-pump is used 
the dredged material can also be delivered in the four 
different ways employed when the bucket chain is 
used. Finally, the hopper may be emptied by open- 
ing the bottom doors and dumping the contents into 


the sea. There are eight of these doors, each of which 
is suspended by three chains, which are attached to 
a block of cast steel provided with a stop-key. To 


each of these eight blocks a chain is attached, the 
chains being coupled to two hoisting-rods, which are 
controlled by means of two hydraulic cylinders. The 
steel blocks, with stop-key, allow for the pressure 
being relaxed when the doors are closed. e twin 
screws of the dredger enable her to run at an average 
¥ eae of 8 knots. A broadside view of the dredger is 
shown in Fig. 1, while Fig. 2 shows the vessel de- 
livering through a long line of piping. 

The vessel has eos Uaits to the rules, and under the 
survey, of the Bureau Veritas, to obtain the highest 
classitication—namely, First Division, Class R, Special 


oes The hull is built entirely of steel, and has 
the fu: a main dimensions :—Length, 211 ft. 6 in.; 
breadth, ¢ 


t. 5 in.; depth, 17 ft. 4 in., with a hopper 
capacity of 1000 tons. The draught of the vessel when 
loaded, with 50 tons of coal in the bunkers, water in the 
tanks and water in the boilers, is 14 ft. 44 in. The 
hull is divided into fourteen water-tight compartments 
by means of bulkheads. 

The following engines, pumps, and boilers are 
installed on board :—Two main engines developing 
350 indicated horse-power for driving the propellers, 
the bucket-chain, or the suction-pump; a suction- 
pump; a force-pump; a direct-acting centrifugal 
pump for the circulating water and for detritus—the 
spoil raised by the bucket-chain; a high-pressure 
centrifugal pump with special compound engine deve- 
loping 120 indicated horse-power for supplying water 
to the hopper; a direct-acting dynamo he fighting 
the vessel ; six manceuvring steam-winches and one 
steering-gear. 

The engines are supplied with steam from two 
marine boilers, each having a heating surface of 1200 
square feet, and working at a pressure of 120 1b. per 
square inch. The framing which carries the upper 
tumbler and the transmission gear is of box form, 
and the forward legs are saat to the sides of the 
well, the rear legs resting on the deck, which is 
stiffened below by a strong beam running across the 
hull. The total distance from the bottom of the hull 
to the shaft of the upper tumbler is 48 ft. 8 in. 

The ladder is a plain girder 105 ft. long, and, as 
already stated, allows dredging to be done to a depth 
of 50 ft. with the ladder in its ordinary position, and 
to a depth of 66 ft. by shifting the ladder down to a 
special support. The upper tumbler is of chilled iron, 
and five-sided. The lower tumbler is hexagonal, and 
is a steel casting. The buckets have a capacity of 
18 cubic feet, and are provided with lips of Ladd 
forged steel. The links also are constructed of forged 
steel, and are provided with renewable bushings of 


them at work, among them being those at the Green- | manganése steel, which can be readily replaced after 





bevel-gearing and belts. In the case of an excessive 
load on the chain the belts slip, and so prevent breakage. 
The suction and delivery pumps are built of cast 
steel provided with renewable steel wearing-plates. 

Special attention has been given to the pumps, so 
that they can be opened for interior inspection in a very 
short space of time. The impellers are four-bladed 
and fitted with renewable wearing plates. The shoot 
into which the buckets empty is fitted with three 
trap-doors, by means of which the dredgings can be 
directed either to port or starboard side for loading 
barges, or into the dredger’s own hopper, whilst a 
special trap-door is arranged for distributing the 
dredgings in such a way that the hopper is loaded uni- 
formly. The discharge-pipe from the suction-pump to 
the hopper is of rectangular section, and runs almost 
along the whole length of the hopper. It is provided 
with sluice-openings corresponding to each section of 
the hopper, for regulating the loading. 

Official trials of this dredger took place on the River 
Maas, in the neighbourhood of Rotterdam, before a 
special commission appointed by the Italian Govern- 
ment and composed af : Commander Ignazio Inglese, 
Inspettore Superiore del Genio Civile, President ; 
Cav. Ugo Gregoretti, Tenente Colonnello del Genio 
Navale, and Cav. Raffaele Mattcucci, Ingegnere Capo 
del Genio Civile, members ; Avv. Gerardo Di Martino 
del Ministero dei Lavori Pubblici, secretary; Ing. 
Giovanni Fossataro, Ingegnere del Corpo Reale del 
Genio Civile, inspecting engineer. 

During the trials it appeared that not only had 
everything been constructed in conformity with the 
specifications, but also that the dredger was capable of 
— fulfilling all the requirements agreed upon, as 
to dredging capability, forcing away of spoil, and 
po ier speed. After the trials the vessel was 
equipped for the sea voyage, and started on her way to 
Venice under her own steam. 








Tae Dominion IRON AND StKEL Company, LimiTep.— 
The net profit realised by the Dominion Iron and Steel 
Company, Limited, in the year ending May 31, 1909, after 

roviding for interest on bonds and loans, was 1,571,412 
sols. The cost of properties owned by the company stood, 
at the close of May, at 34,587,232 dols. The bond indebted- 
ness of the company is returned at 9,017,833 dols. The 
following reserves have been formed :—Depreciation and 
renewals, 1,104,023 dols. ; re-lining blast-furnaces, 158,488 
dols. ; exhaustion of minerals, 123,889 dols. ; contingencies, 
293,330 dols. ; total, 1,679,730 dols. Dividends have been 

id upon the preferred stock to October 1, 1904. It has 

nm decided to erect additional coke-ovens, another 
blast-furnace, a finishing-mill, for the manufacture of such 
materials as angle-bars and standard heavy sections, and 
some subsidiary plant. 





Submarine Rattway aT THE ‘‘ WuitE City.”—The 
latest notable addition in the way of side-shows at the 
Imperial Exhibition at Shepherd’s Bush is a submarine 
railway, a private demonstration of which we had the 
opportunity of witnessing on Thursday, the 6th inst. 
The railway consists of a track which is laid round a 
channel or canal some 10 ft. or 12 ft. wide, which has 
been constructed in concrete, round an oval enclosure at 
the northern end of the Exhibition grounds. This channel 
is about 600 ft. in length, and is divided into four equal 
sections by raised stations of concrete, and at each of 
these stations a house m erected which contains 
the motors for driving the mane machinery. Between 
each of the stations the channel dips to a depth of 14 ft. 
or 15 ft., forming a trough. Along the bottom of the 
channel is laid an endless chain which is carried on rollers, 
and, rising up out of the troughs at each of the four 
stations, engages with a toothed wheel which is actuated 
by an electric motor. The whole of the channel is filled 
with water, which is sufficiently deep to extend over a con- 
siderable area of the interior surface of the ground, form- 
ing little bays and islands. The boats, of which there 
will be four (at present there are only two), are shaped to 
resemble real submarines, and are each about 25 ft. long 
by about 8 ft. in diameter. They are made of riveted 
steel plates, and have thick plate-glass windows along the 
upper part of each side, through which passengers can 
Took and see (when the whole of the arrangements are 
completed) caverns, marine plants, fish, &c. There are 
two ventilating shafts, one at each end of the boat, the cn, 
of which are at all times clear of the water, which only 
covers the body part of the boat when at the deepest part 
of the canal. Passengers can enter at either end of the 
boat, and seats are provided inside. When all the pas- 
sengers are in, the opening is closed by a water-tight door. 
The boats are carried on wheels, which run on rails laid 
round the course, and are so attached to the endless chain 
that they each arrive at, and te ge from, one of the fou 
stations at the same time. Each of the four motors 1s 0! 
35 horse-power, but will work up to 50 horse-power !! 
necessary. On the centre of the inner space a lighthouse. 
65 ft. high, has been erected, which is surmounted by # 
powerful searchlight. The whole of the engineering wo! k 
was carried out by Messrs. Yetton and Co., of Stepney. 
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NOTES FROM THE NORTH. 
Gtiascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was firm, and a good business of 8000 
tons of Cleveland warrants was put through at 49s. 9d. 
cash, 49s. 10d. and 49s. 104d. eight days, 50s. one month, 
0s. O}d. September 22, 50s. 3d. October 11, and from 
50s. 5d. to 50s. 54d, to 50s, 5d. three months. At the 
close there were sellers over at 49s. 9d. cash, 50s. one 
month, and 50s. 54d. three months. One lot of hematite 
changed hands at 57s. 3d. three months with sellers over. 
There were buyers at 56s. 3d. cash and 5fis. 6d. one month, 
but sellers named 3d. more for each position. In 
the afternoon the market was easier, and the deal- 
ings were confined to a couple of Cleveland war- 
rants at 50s. 34d. three months, with buyers over, and 
sellers at 50s. 44d. The other closing quotations were 
19s, 8d. cash and 49s. 11d. one month sellers. Sellers of 
hematite quoted prices unchanged. On Friday morning 
the market was firm in tone, and 4000 tons of Cleveland 
warrants were done at 49s. 104d. twenty-one days, and 
closing sellers quoted 49s. 9d. cash, 50s. one month, and 
h0s, Sd. three months. One lot of hematite was dealt in 
at 57s. 3d. three months, with sellers over and buyers at 3d. 
less. At the afternoon session the tone remained steady, 
and Cleveland warrants were done at 49s. 93d. and 
49s. 9d. cash, 49s. 10$d. twenty-one days, 50s. 14d. 
September 17, and 50s. 44d. three months. The turn- 
over amounted to 6000 tons, and closing sellers quoted 
49s, 9d. cash, 50s. one month, and 50s. Bad. three months. 
On Monday morning the market was firm, and some 
5000 tons of Cleveland warrants were dealt in at 49s. 11d. 
fourteen days, 50s. and 50s. 1d. one month, and 50s. 6d. 
three months. At the close sellers quoted 49s. 104d. 
cash, 50s. 14d. one month, and 50s. 7d. three months. In 
the afternoon a strong tone again prevailed, and the deal- 
ings amounted to 5000 tons of Cleveland warrants at 
49s, 10d. cash, 50s. eighteen days, 50s. 1d. one month, and 
50s. Gd. three months. Sellers’ closing quotations were 
49s. 104d. cash, 50s. 14d. one month, and 50s. 7d. three 
months. On Tuesday morning the market was quieter, 
and 4000 tons of Cleveland warrants were put through at 
from 49s. 11d. to 49s. 10d. cash, at 50s. 2d. thirty days, 50s. 1d. 
one month, and 50s. 74d. three months. At the close the 
prices were 49s, 104d. cash, 50s. 14d. one month, and 50s. 64d. 
three months sellers. Hematite was quoted at 57s. cash 
sellers. The tone was a bit firmer in the afternoon, and 
Cleveland warrants were done at from 49s. 114d. to 50s. 04d. 
cash, at 50s, sixteen days, and from 50s. 3d. to 50s. 4d. 
to 50s. 34d. one month. The turnover was 5000 tons, and 
closing sellers quoted 50s. cash, 503, 3d. one month, and 
50s. 9d. three months. When the market opened to-day 
(Wednesday) the tone remained fairly steady, and Cleve- 
land warrants to the extent of 5500 tons changed hands 
at 493. 103d. and 50s. cash, 50s. 4d. and 50s. 34d. one 
month, and at 50s. 74d. and 50s. 84d. three months. 
Closing sellers quoted 50s. 04d. cash, 50s. 34d. one month, 
and 50s. 84d. three months. There were buyers of hema- 
tite at 56s. 6d. cash, but sellers wanted 6d. more. Standard 
foundry iron was quoted 48s. 8d. cash buyers, with sellers 
at 48s. 9d. cash, and 49s. one month. In the afternoon 
the market was easier, and some 4000 tons of Cleveland 
warrants were done at 50s. 04d. and 50s. cash, at 50s. 44d. 
and 503. 4d. one month, and 50s. 10d. three months. 
At the close there were sellers at 50s. cash, 50s. 3d. 
one month, and 50s. 84d. three months. Standard 
foundry iron was firmer at 48°. 94d. cash buyers. 
The following are the market quotations for makers’ 
(No. 1) iron :—Clyde, 60s. 6d. ; Calder and Gartsherrie, 
Gls. ; Summerlee, 62s.; Langloan, 61s.; and Coltness, 
88s. (all shipped at Glasgow); Glengarnock (at Ardros- 
san), 62s. 6d.; Shotts (at Leith), 61s.; and Carron (at 
Grangemouth), 63s. 


Sulphate of Ammonia.—The sulphate of ammonia 
market has been fairly quiet of late. The current quota- 
tion is round 111. 5s. per ton for prompt delivery, Glasgow 
or Leith. The shipments from Leith Harbour last week 
amounted to 1337 tons. 


Scotch Steel Trade:—An improvement falls to be re- 
ported this week in the Scotch steel trade, and specifica- 
tions are rather. more numerous, buyers seeming more 
inclined to 7 orders. The inquiry on export account 
is very much better this week, large lots of material bein 
asked for. A meetingrof the Associated Steel-Makers o 
Scotland, the North-East Coast, and other English dis- 
tricts was held in London last Friday, when a number of 
trade items were discu One outcome of the con- 
ference is that the price of Scotch ship-plates for export 
has been advanced by 2s. 6d. per ton, and for delivery in 
the South of England by 5s. per ton. The prices are now 
6/. and 6/, 2s. 6d. per ton respectively, less 24 per cent. 
The English makers’ prices for export remain at 5/, 12s. 6d. 
per ton, less 2h pe cent. The demand for structural 
stecl is again much better this week, large inquiries having 
come to hand from India and Australia, as well as from 
South America and the Straits Settlements. Some good 
lots have been fixed up for Canada also. ; 


_ Mullcable-Iron Trade.—While the condition of affairs 
m the malleable-iron trade of the West of Scotland is 
rather better within the past week, there is as yet very 
. improvement to record. Makers have not muc 
or) 
future is pretty much of a blank, and the present hand- 
to-meuth existence continues. Competition from the 
Continent is being felt by all. 


,; Scotch Pig-Tron Trade—Advance in Priccs.—There has 


the demand for Scotch pig iron. All the ordinary brands 
lave been in active uest, with the result that prices 
have heen advanced. né increase which has been inti- 
mated is 1s, per ton, but inquiries on both home and 


ird work booked ; in fact, with many of them the | 


a big improvement within the past week or so in | 


foreign account have lately been so good that buyers 
are being asked for even more than that advance. The 
demand for hematite has also been much better during 
the past few days, and good deliveries are being made. 
Makers state that buyers are desirous of covering their 
requirements up to at least the end of this year, but that 
they are rather disinclined to commit themselves at 
present. The chief buyers at the moment are the local 
steel-makers. 


Shipbuilding.—It is stated that, owing to the depres- 
sion in the shipbuilding industry at present, the Camp- 
beltown shipbuilding yard is to be closed on the 14th 
inst.—An order has just been placed with the Clyde 
Shipbuilding and Engineering Company, Port Glasgow, 
to build and engine a steamer of 2150 tons register for the 
North Sea traffic of Messrs. James Currie and Co., 
Leith. Orders for two similar vessels were recently 
placed by the same firm with the Greenock and Grange- 
mouth Dockyard Company. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Next Master Cutler.—Mr. Herbert Barber, of ‘The 
Firs, Dore, was yesterday unanimously appointed the 
Master Cutler elect for the ensuing year, in succession to 
Mr. Douglas Vickers. Mr. Barber was born in Sheftield 
about forty-eight years ago, and after receiving education 
at the well-known Friends’ School at York, he entered 
business at the age of seventeen years with Messrs. Daniel 
Doncaster and Sons, of which firm he became a partner. 
He is a Conservative, but has not entered very much into 
the public life of the city. He has taken great interest 
in the Friends’ Adult School, is well known in angling 
circles, is an ardent motorist and football enthusiast. Sir 
Edward Grey is to be the chief guest at the Cutlers’ 
Feast in October. 


Tron and Steel.—With the glowing reports from America 
of the resuscitation of trade, and the home coal crisis 
cleared off, there should be a better outlook for Sheffield, 
because any change in industrial conditions in the States 
is quickly responded to by Sheffield, whilst the very life 
of its trade is dependent upon a continuous coal supply. 
It is too early for any definite knowledge to be gained as 
to the effect the new American tariff is going to have on 
the high-class steel trade, but there is a general feeling 
that the Sheffield steel- manufacturers will not have 
things all their own way in future in the supply of 
tool steel. Most works have been lying idle USE 
of holidays, but many are ety | and making good 
time. Especially the armament houses are busy on 
the belated orders for armour-plate. The firms who 
deal with railway material are very slack, but at 
least one Tinsley firm is busy with tram-rails. Develop- 
ments in the industrial war in Sweden are likely to have 
a serious effect on Sheffield trade if there is not soon a 
settlement. Local firms have been advised from Sweden 
that they must expect no more shipments of iron, 
although consignments are ne tch. This is 
very awkward, especially as there tterly been a 
keen demand for crucible steel. As no other country can 
supply iron of the same quality, produced as it is in char- 
coal furnaces, it is likely that the price of steel will rise 
considerably. The local pig-iron market continues quiet, 
although, since the settlement of the coal trouble, inquiries 
have been numerous. Derbyshire sellers are asking 6d. 
per ton more for forge, but not much business is being 
done. Lincolnshire makers are considering whether they 
shall maintain the standard rates which have been of late 
prohibitive. The lighter steel trades are quiet, with the 
exception of the mining-tool branches, which are experi- 
encing a release of business, which had been held up 
pending the settlement of the coal trouble. Cutlery 
makers are getting a brisker demand from America and 
the Colonies, but it remains to seen whether the new 
tariff will kill the Sheffield trade in razors. Most of the 
big silver-plate houses are busy. 

South Yorkshire Coal.—There is quite a brisk demand 
for house fuel, although the coal trade has about settled 
all its outstanding troubles. This demand for domestic 
coal is significant of the unrest there has been throughout 
the country. Prices are much firmer than is usually the 
case at this time of the year. Seconds house are not 

oing off quite so well, and values are a little unsteady. 

he run on steam coal still continues, but the strike in 
Sweden has had an appreciable effect in throwing more 
material on the market. Values have drop from 
a maximum of 10s. to sometimes less than 9s. 6d. per ton. 
Steam nuts are moving fairly freely, and there is a good 
demand for best grades of slack. There are still a few 
little labour irritations in South Yorkshire. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—A marked improvement 
in pigiron has appeared. A strong disposition to oy is 
noticeable, and many consymers are anxious to place 
orders for delivery, not only to the end of the year, but 
over the first quarter of next year also. The market is 
certainly buoyant, and if producers were prepared to con- 
| tract forward at a little above current rates, a very 
| large business ahead might be transacted. As it is, how- 
lever, a general opinion prevails that values will continue 
| to improve, and consequently sellers are naturally cautious 
|in their dealings. The output of pig iron is still rather 
| excessive, with the result that iron continues to be stored, 
|though stocks are not growing at anything like the 
| same rate they did a little while ago. No. 3 g.m.b. is firm 





jat 50s, for early f.o.b. delivery, and consumers would 








willingly give 50s. 6d. for forward. No. 1 is 52s. 3d. ; 


No. 4 foundry, 48s. 9d.; No. 4 forge, 48s. 6d.; and mottled 
and white, each 48s,—all for early delivery, the forward 
oe being 6d. to 9d. more. At last some fairly good 
ines have been done in East Coast hematite pig iron, 
and much more satisfactory accounts are given of this 
branch. Whilst mixed numbers are still obtainable at 
55s., and even rather less for early delivery, much more 
is asked for forward account. Makers have refused 
56s. 6d. for the first quarter of next year, and now the 
quotation for that delivery is quite 57s. 6d. An im- 
pean in foreign ore can also be reported. Rubio, of 

per cent. quality, is 16s, 3d. ex-ship Tees for prompt 
delivery, but forward contracts cannot be made under 
16s. 6d. Coke showsan upward movement, average blast- 
furnace qualities now standing at 15s. 9d. delivered here. 


Manufactured Iron and Steel.—It is some gratification 
to find that what little new there is to report concerning 
the various branches of the manufactured iron and steel 
industries is for the better. Specifications for shipbuild- 
ing material are being given out better than for some 
time past. Producers of chairs and rails are kept well 
employed, and sheet-manufacturers are turning out a 
lot of work. Most departments promise to be actively 
engaged over the winter months. Common iron bars 
are 61. 15s.; best bars, 7/. 2s. 6d.; best best bars, 7/. 10s. ; 
packing-iron, 5/. 5s.; iron ship-plates, 6/.; iron ship- 
angles, 6/. 15s.; iron ship-rivets, 7/. 3s. 9d.; iron girder- 
plates, 62. 5s.; iron ae ge vm 7l.; steel bars, 6/.; steel 
—ponen, 5i. 15s.; steel ship-angles, 5/. 7s. 6d. ; steel 
boiler-plates, 6/. 15s. ; steel strip, 6. 2s. 6d.; steel hoops, 
61. 5s.; and steel joists, 5/. 7s. 6d. to 5l. 12s. 6d.— 
all less the customary 24 per cent. discount. Cast-iron 
railway chairs are 3/. 10s. ; cast-iron columns, 6/. 10s.; 
light iron rails, 67. 7s. 6d.; heavy steel rails, 5/. 5s.; and 
steel railway sleepers, 6/. 10s.—all net cash at works. Iron 
or steel galvanised corrugated sheets, 24 gauge, in bundles, 
remain at 10/. 10s. f.0.b.—less the usual 4 per cent. 


Iron and Stcel Shipments.—Shipments of pig iron this 
month promise to be on a good scale. Up to date the 
average 4400 tons per working day, as compared with 
3500 tons to the same date last month, and 3700 tons for 
the corresponding part of August last year. Manufactured 
iron shipped to date this month has been at the rate of 
only 235 tons per working day, and steel at the rate of 
1500 tons per working day. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam-coal trade has shown a good 
healthy undertone ; supplies have, however, been some- 
what scanty, and for ~~ delivery it has been extremely 
difficult to obtain the best Admiralty qualities. The best 
steam-coal has made 17s. 9d. to 18s. per ton, while 
secondary qualities have ranged between 15s. and 17s. per 
ton. The house-coal trade has been quiet; the best 
gg qualities have made 14s. 6d. to 15s. 6d. per ton. 
No.3 Rhondda large has brought 17s. 6d. to 17s. 9d. per 
ton. Foundry coke has been quoted at 19s. to 22s, per ton, 
and furnace ditto at 17s. to 18s. perton. As regards iron 
ore, Rubio has made 15s. 6d. to 15s, 9d. per ton, upon a 
basis of 50 - cent. of iron, and charges, including freight, 
insurance, &c., to Cardiff or Newport. 


South Wales Coal and Iron.—The exports of coal from 
the six principal Welsh ports—Cardiff, Newport, Swan- 
sea, Port Talbot, Neath, and Llanelly—in the seven 
months ending July 31, 1909, were :—Cardiff—foreign. 
10,131,204 tons; coastwise, 1,804,155 tons; total, 11,935,359 
tons. Newport — foreign, 2,362,410 tons; coastwise, 
457,249 tons; total 2,819,659 tons; Swansea—foreign, 
1,614,884 tons ; coastwise, 158,420 tons; total, 1,773,304 
tons. Port Talbot—foreign, 726,434 tons; coastwise, 
95,531 tons ; total, 821,965 tons. Neath—foreign, 134,866 
tons; coastwise, 128,104 tons; total, 262,970 tons. 
Llanelly—foreign, 110,748 tons; coastwise, 33,037 tons; 
total, 143,785 tons. 


Bridgwater.—A step has been taken to determine the 
robable existence of a coalfield in close proximity to 
~y eed by the acquisition of mineral rights over the 
De Mauley, the Puritan Manor, and other adjoining 

estates ; and arrangements have been made in order that 
trial borings may take place at an early date. Geological 
experts support the belief in the existence of a coalfield 
between Bawdrip and Combwich. A syndicate, with a 
substantial capital, has been formed, and a company has 
been registered. It is expected by the promoters that coal 
will be met with at a depth of between 1000ft. and 1500 ft. 


Cambrian Railway.—The directors have decided for the 
present to make no further charge to capital account for 
rolling-stock, and to discontinue debiting that account 
with part of the cost of heavier materials used in relaying 
theline. All existing liabilities for new rolling-stock and 
the full cost of such materials will, as from the beginning 
of this year, be met out of revenue. During the t 
half-year temporary loans were reduced from 209,000/. to 
104,000/, ; and the directors hope to make a further re- 
duction before the close of the year by the issue of addi- 
tional amounts of debenture stock. 


The Eight Hours Act.—The new Eight Hours Act is 
srapeang Se tell upon South Wales coal exports. The 
foreign shipments from Cardiff, Newport, Swansea, and 
Port Talbot in July amounted to 1,985,000 tons, or 
360,000 tons less than the corresponding shipments in 
July, 1908. The shipments coastwise and the bunker 
shipments also fell off last month to the extent of 150,000 
tons. 


The Swansea Valley.—The Midland Tin-Plate Works at 
Morriston have been re-started. The works will eventu- 
The output at the 


ally comprise five mills and cold rolls. 
collieries has been somewhat restricted. 
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RAILWAY ENGINEERING AND 
ADMINISTRATION. 


Ir is somewhat anomalous that there should be 
in this country no means of obtaining adequate 
training and preparation for a service of vital 
importance to our modern life. We refer to rail- 
way work, and especially to the engineering and ad- 
ministrative aspects of this service, for the prepara- 
tion of which but little special instruction is deemed 
necessary beyond that acquired in the school of 
experience. It is still the custom in the mechanical 
department to demand a regular apprenticeship, 
attendance at engineering classes being encouraged, 
to a greater or less degree, during this term. At 
these classes instruction is given on quite general 
lines, as a rule, without any special attention to 
the work for which the youths are training. 

But to be a ‘‘compleat” man a member of the 
locomotive department must needs know much 
more than the principles underlying mechanical 
engineering. He must have a g idea as to 
how his actions will affect the other er gv 
ments, and must have such a knowledge of the 
administration and working of the line as a whole 
that his efforts may be rightly directed to the most 
efficient working possible, rather than to making a 
good showing in his own branch only. Yet all 
knowledge of the principles of railway economics 
are left to be acquired as best they can, with seldom 
even a word of advice from any superior ; while as 
to administration and the working of other depart- 
ments, knowledge of these is picked up as oppor- 
tunity offers. It not infrequently results from these 
methods that the railways lose likely young men, 
who are naturally anxious to increase their know- 
ledge and imagine that there is greater scope for 
their energies in some other branch of engineering, 
and that pane who remain in the service are the 
more slowly moving, who not infrequently attain 
middle or old age before they become really 
valuable to the company, Much the same may be 
said of the civil engineering part of railway work. 
Rightly this should be influenced to a controlling 
degree by considerations due to the methods of 
working in other departments. In but few in- 
stances does civil engineering work enter unfettered 
into railway problems; but how many of the younger 
men understand the reasons which have, or should 
have, a bearing on their work? A realisation of 
the methods of working yards, of handling goods, 
and many other matters considered beyond the 
scope of a civil engineer’s equipment, and left to be 
picked up haphazard, would add considerably to the 
efficiency of the younger men, and tend to make 
them of much greater service as assistants. 

Similarly with regard to traffic and administra- 
tion. The departmental system of organisation in 
vogue here tends to make officials work too much 
for that branch with which they are connected, 
unless they are sufficiently broad-minded to see 
that the welfare of the system as a whole should be 
their main concern. “With but rough knowledge 
of the methods of work, and of the practical, and 
sometimes insuperable, difficulties other depart- 
ments have to contend with, a failure to meet the 
demands of the traffic men is, perhaps, construed 








1] as unwillingness to do so, and relations between the 


pe tag become strained, to the injury of the 
railway as a whole. A railway, to be successful, 


comprises three essentials ; and if any one of these 


224 | be crippled, the whole must work badly. The three 


departments are complementary, and each should 
possess such knowledge of the methods and prin- 
ciples of working of the others as will enable the 
dovetailing to be sound every way, with no weak 
joints or corners, making a strong whole, and not 
one likely to fail if a little extra pressure be exerted 
temporarily in one direction or another. This state 
cannot be attained under present circumstances 
except at the cost of great waste, the opportunities 
for acquiring the desired knowledge coming slowly 
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iven to the classes 


are not wanting in the support 
don School of 


in railway subjects at the 


Economics. Commendable, however, though these 
efforts be, they do not approach an ideal which it 
should not really be difficult to attain. The rail- 
way courses at this school are condensed into the 
briefest possible time, and especially arranged for 
men at work through the week. In many cases 
they are simplified to meet the unavoidable lack of 
scbelaaty knowledge on the part of students. 

e work is rather of too general a character, so 
much ground having to be covered in each course 
of about twenty lectures. Of its kind it is excel- 
lent, and, indeed, all that appears possible, unless 
the importance of the subject should command 
more attention in the future than in the past. 

Now that the railways are leaving behind the era 
of vicious competition, and are taking counsel 
together, in order to the evolution of more econo- 
mical methods, it should not be difficult to obtain 
from them liberal support for an institution at 
which the primary consideration should be training 
for railway service. The instruction could be made 
to include the general subjects essential to a sound 
grounding in engineering, &c., and, according to 
the length of the course, more or less time 
might be spent over these before passing on to 
the more specialised aspects as reflected in rail- 
way operation. It might well be that in time the 
railways would come to recognise the value of 
such an institution, and encourage their younger 
men to spend a year or more over a course of this 
kind by offering scholarships open to their em- 

loyés. The interests of the company could easily 

safeguarded by including in the terms of the 
scholarship some stipulation that the scholar should 
return to the company for, at least, a certain term 
after the completion of his college training. We 
have ever held the opinion that college work alone 
is insufficient for the engineer, and the proposal 
with regard to courses of instruction is here made 
not with a view to their replacing practical shop or 
office training, but as supplementary thereto. A 
scholarship might, for instance, be granted to the 
apprentices who, on the completion of their terms, 
had proved themselves valuable in the shops, and, 
by their work at evening or other classes, had shown 
that they would be likely to profit by more elaborate 
training. Weventure to think also that such acollege 
would prove of considerable service in broadening 
the viewsof the hostof young men continually leaving 
these shores for railway work in our Colonies, 
dependencies, and other countries where, in the 
away world, British influence is paramount. Such 
men are often hampered at the outset by the know- 
ledge of only one department. Knowledge of the 
principles affecting the others would help them over 
many a difficulty, and give them virtually several 
years’ start. 

The idea of such an institution may at first 
sight appear fantastic, and were it not for the 
fact that an establishment somewhat on these 
lines is already at work, we might hesitate to put 
forward these suggestions. In the School of Rail- 
way Engineering and Administration of the Uni- 
versity of Illinois, Urbana, [ll., U.S.A., America 
possesses an institution at which railroad subjects 
are taught in quite a practical manner. The 
regular courses at this college are of four years’ 
duration, and, commencing with subjects of general 
education, gradually work off on to the special 
lines which the student proposes to follow. The 
principal courses are arranged in civil engineering, 
mechanical engineering, electrical engineering, rail- 
way traffic and accounts, and railway transporta- 
tion. All these courses are arranged so that a 
student specialising in one branch shall yet have 
some knowledge of the principles affecting railway 
operation, &., as a whole. All courses at the 
first include mathematics, geometry, languages, 
physics, mechanics, &c. As the course proceeds 
the civil engineering students take up surveying, 
curves, railroad location, yards and terminals, 
graphical statics, principles of economics, signal- 
work, railway administration, engineering contracts, 
&c., to say nothing of such subjects as engineering 
materials, design, and other distinctly civil engi- 
neering subjects. Similarly, the electrical course 
includes all subjects connected with the electrical 
side of the work, as well as economics, electrical 
railway practice, &c. As it advances the mecha- 
nical course includes economics, locomotive sub- 
jects, shop and auxiliary equipment, traction, 
economics, surveying, and electrical engineering. 
These courses are made as practical as ible, 
the students being kept in touch with actual 





railroad work: In the civil engineering course the 
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students survey yards and curves, and have, we 
believe, assisted in the laying out of a considerable 
amount of new work. In the electrical course 
practical work includes dynamometer-car tests on 
an important inter-urban system—one of the largest 
in the States. The mechanical department simi- 
larly benefits by the part-ownership of a dynamo- 
meter-car which is in constant use in various parts 
of the States for tonnage-rating purposes, and on 
such occasions is manned by the students of the 
college. The work is thus of a very real character, 
and students can feel that they are, in their studies, 
turning their efforts to some useful purpose. 

The course arranged in traffic and accounting 
includes, after the preliminary studies, investments, 
banking, accounting, corporation management, 
traftic administration, transportation, railway prac- 
tice in the United States and abroad, &c., as well 
as many other subjects which should broaden the 
student’s view, so as to give him a much deeper 
insight into the financial side than any course purely 
devoted to accounting. Such subjects include com- 
mercial law, trustee accounting, markets, political 
science and economics, organisation of ocean com- 
merce, &c. In the later years in the course in 
Railway Transportation such subjects as corpora- 
tion management, traffic administration, railway 
transportation, shop management and cost-keeping, 
locomotive subjects, labour problems, railway 
practice, surveying, &c., are included, in addition 
to several more purely engineering courses. This 
course, as well as some of the others, includes time 
spent in the testing laboratories, in which practical 
and useful work is also performed. We note, by 
the way, that the equipment of the College in- 
cludes machines of such a practical character as a 
drop-testing machine for wheels, axles, and couplers, 
on the lines recommended by the Master Car- 
Builders’ Association, and also a brake - shoe- 
testing machine to Master Car-Builders’ design and 
specification. 

Although these courses might be improved to 
fulfil English conditions, the school gives one 
the impression of being a sincere effort to meet 
what has been felt, in the rapid development 
experienced in the United States, as a real need. 
The slow, and sometimes painful, training of years 
customary here, needed hastening there, in order 
to furnish a sufficient number of broad - minded 
men to keep pace with rapid extensions. The 
school is claimed to have successfully attained the 
object for which it was called into existence. 
Would it not be worth while to endeavour to give 
railway men here similar advantages, to add vir- 
tually several years to their useful lives, and that 
at the best time—when they are full of energy and 
keenness, due to the sense of importance a man 
rightly feels when he steps over the threshold of 
life to take his place among the world’s workers ? 

It may not be out of place, in connection with 
this plea for the broader training of railwaymen, 
to point out what is now being attempted on the 
Harriman Lines in the United States. On this 
large system a student’s course has been arranged, 
extending over a period of forty-two months. 
Picked men of between twenty-one and thirty are 
allowed to enter for this course, and are treated 
as ordinary employés during the training, except- 
ing that they are moved from one department to 
another at definite periods, and must follow, in 
their own time, a definite course of reading. 
Students make reports, or reviews of their work 
and reading, once a month, and they are also re- 
ported on as regards ability, attention, &c. The 
course is divided into periods, of which the first 
is devoted to station service, the second to main- 
tenance of way, the third to the master mechanics’ 
or motive-power office, the fourth to brakemen- 
conductors’ duties, the fifth to signal work, the 
sixth in the stores department, the seventh in 
the accounting department, the eighth with the 
train-master, yard-master, and despatcher. For 
each period ra gree sections of various standard 
works on railroad subjects are prescribed, such as 
‘** Beyer’s Economics of Railroad Operation;” 
‘* Economics of Railroad Transportation,” by Webb; 





useful ballast in the form of a considerable know- 
ledge of other branches of the service. This actual 
system is, perhaps, rather better applicable to a 
great system, such as the Harriman Lines, than to 
railways here ; but it serves as an example of the 
recognition of the importance of recruiting for 
official positions from among men who have had the 
benefit of broader and more systematic training 
than anything existing in this country. 








RADIUM EMANATION AND THE 
DECOMPOSITION OF WATER. 

Ar the end of last year Sir William Ramsay 
noticed an apparent decay of radium. He had 
sealed up some radium bromide in a bulb together 
with water—i.e., salt and water in the same bulb— 
and had observed a regular evolution of gas, hy- 
drogen and oxygen from the water, proceeding at 
the rate of 30 cubic centimetres of gas per week. 
This evolution went on for nine months, when it 
ceased almost entirely. Sir William Ramsay con- 
cluded that either the radium salt had lost its 
capacity for decomposing water, or that the velocity 
of the reverse action, the recombination of oxygen 
and hydrogen to water, predominated over that of 
the decomposition. If the former assumption should 

rove true, then there might similarly be a time- 
imit to the evolution of heat by radium and to the 
emission of rays in general. This abnormal cessa- 
tion of the decomposition of water by radium is 
questioned by A. Debierne, one of the first workers 
in this field, in a communication recently presented 
to the French Academy of Sciences. The pheno- 
mena are very complicated, however, and it should 
be mentioned that, according to Rutherford and 
Tuomikoski, the rate of decay of the emanation is 
irregular. 

The interesting feature in Debierne’s new experi- 
ments is that he decomposed the water by the direct 
action of rays, keeping the radium salt and the 
water in separate glass vessels. The radium salts, 
he points out, emits a, B, and y rays; the 
a rays would be absorbed by the glass walls of the 
vessels, and the 8 and y rays would hence, in his 
experiment, directly affect the decomposition of the 
water, which seemed to continue at a uniform rate. 
The rate remained constant in his experiment, which 
extended over many months, but there was finally 
a slight diminution in the rate, which might be 
accounted for in the following way. There is 
always an excess of hydrogen in the liberated gas, 
as Ramsay had already noticed ; part of the oxygen, 
Debierne remarks, must therefore be absorbed by 
the water, oxides would probably be formed, and 
these oxides might in their turn absorb some of the 
hydrogen, so that the rate of gas production would 
apparently diminish. According to this reason- 
ing, we are not obliged to believe in a material 
alteration of the rate in the course of time, which 
would be contrary to the general assumption of a 
constancy in radioactive phenomena, The mean 
rate of gas production is, according to Debierne, 
0.115 cubic centimetre per gramme of radium per 
day—very much smaller than Ramsay’s figure—and 
it would appear that about 1 per cent. of the total 
radiant energy is absorbed by the water and trans- 
formed into chemical energy. 

In a subsequent paper published in the Comptes 
Rendus, Debierne deals with the purification of 
radium emanation. Oxygen, hydrogen, carbon 
oxides, and nitrogen were removed from the 
emanation by successive treatments with heated 
metallic copper, copper oxide, phosphoric oxide, 
fused potash, and heated pa 1 fithium ; the 
purified emanation was then liquefied between — 175 
and —150 deg. Cent., and a residue containing 
some helium, together with emanation, was pumped 
off. The liquefied emanation was finally quite free 
from neon and helium, and the mean volume of 
emanation in equilibrium with 1 gramme of radium 
was found to be 0.58 cubic millimetre, while 
Rutherford had recently found, by a different 
method, 0.57 cubic millimetre. The agreement 
with Rutherford as to the half-period of the emana- 
tion—3.81 days according to Debierne, 3.75 days 


‘** American Railway Construction,” by Johnson ; | according to Rutherford—is equally remarkable. 


and other suitable books embracing operation, 
organisation, economics, &c., as well as the various 


rule and signal books, &c., in use on the system. The | 


Debierne’s emanation yielded spontaneous electric | 
|information obtained has recently been published 


discharges, attributed to the accumulation of electric 
charges by the a and 8 particles in the insulating 
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of railway work, and they are subsequently drafted to | violet. 


the branch of work for which they have shown most 


Rutherford’s first-mentioned value of 0.57 cubic 


aptitude, consequently bringing to bear upon it not | millimetre was defined by assuming that one atom 
only a natural interest in that special line, but also|of radium emits one a particle, and then be-' 





comes one atom of emanation; the number of 
a particles emitted per second was known from 
the experiments of Rutherford and Geiger. Accord- 
ing to Ramsay and Cameron, 1 gramme of radium 
should yield 7.07 cubic millimetres (instead of 0.57) 
of emanation ; and Rutherford considers that Ram- 
say’s emanation contained 80 per cent. of foreign 
matter. One of these foreign substances, very 
difficult to remove or to keep out, is carbon 
dioxide, which, it will be remembered, Ramsay 
found in several of his experiments on thorium 
emanation ; this observation induced him to sug- 
gest a degradation of thorium into carbon (compare 
a paragraph on the ‘‘ Chemical Society,” on page 
451 of our issue of April 2, 1909). By exercising 
the greatest care, lubricating his stop-cocks with 
phosphoric acid, and making the emanation stand 
for twenty-four hours at the time over potassium 
hydroxide, Rutherford finally obtained a radium 
emanation which hardly showed the spectrum of 
carbon dioxide any longer, while bright lines 
(probably of the emanation itself) were seen. 
When the emanation was left for eleven days in its 
capillary tube, the volume of the emanation in- 
creased again, and the bright lines of helium then 
became quite striking. 

We may also refer to a further paper by 
E. Rutherford and T. Royds, published in the 
Philosophical Magazine, like several others of their 
communications. The object of this research 
was to prove that the «a particle really consists 
of an atom of helium plus a positive charge. The 
purified radium emanation was compressed in 
a capillary tube, whose glass walls, 0.01 milli- 
metre in thickness, would be impermeable to 
helium, but would allow the a particle, as well as 
radium A and radium C to pass into the annular 
space between the capillary and an outer tube of 
stout glass. The gas collecting in this outer tube 
was spectroscopically examined. After ‘twenty- 
four hours no trace of helium could be detected in 
that gas; but after six days the helium lines were 
distinct. That helium, Rutherford suggests, must 
have been formed by the a particles which had 
traversed the inner capillary tube and which had 
slowly lost their charge. From other experiments, 
in which the outer glass tube was replaced by a 
cylinder of lead foil, it would further appear that 
the a particles were driven into the outer glass, and 
slowly given up again by the glass, while they 
would more readily escape from the lead ; hence 
the slow appearance of the helium in the jacket. 

That Rutherford and Royds question the trans- 
formation of radium emanation into neon, which 
had been suggested by Cameron and Ramsay in 
their transmutation experiments, has already been 
mentioned in connection with our reports on the 
Dublin meeting of the British Association last year. 
Particulars of the experiments, on which they base 
their objections, have since been published. 

Leakage of air into glass apparatus which are 
worked for weeks and months is always likely, and 
Rutherford- and Royds find that if only } cubic 
centimetre of air had found its way into Ramsay’s 
apparatus, the flashing up of the neon line noticed 
by Ramsay would be accounted for. We may 
hence sum up that the production of helium from 
radium must be accepted, but that the other 
suggested transmutations have not been confirmed. 
The exceeding difficulty of such gas isolation ex- 
periments is well brought out by some quite recent 
researches of Franz Fischer, of Berlin. He pre- 

red argon from air with the aid of calcium carbide 
Pvhich binds the nitrogen), liquefied it, found it 
pure, and exposed the liquid argon to the spark or 
arc discharge with electrodes of cadmium (and other 
metals); but the apparent argon compound thus 
produced proved to be cadmium nitride. Some 
nitrogen had evidently leaked into the apparatus. 








MECHANICAL TRANSPORT IN THE 
COLONIES. 

Ix view of the importance of the question of 
transport in the Colonies, the Government has 
lately been collecting information as to the possi- 
bility of using mechanical transport on the roads 
in place of the various methods now in use, and the 


in the form of a Blue Book. The method adopted 
was to issue a set of questions to the authorities 
in the various Colonies relating to the roads and 
facilities for the use of mechanical transport, in- 
cluding the prices of fuel, water supply, rates of 
labour, and facilities for repair, and also demanding 
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particulars of the amount of traffic at present | 
on them, and the prices paid. The answers to| 
these are supplemented by the opinions of local | 
authorities as to the possibility of using mechanical 
transport, and the experience of any forms which | 
may ond been tried. The information contained 
in the reports in answer to these questions was then 
submitted to the Mechanical Transport Committee, 
who gave their opinions as to what form of mecha- 
nical transport, if any, was suited to each Colony. 
It may be noted that the Blue Book does not 
contain any information as to the self-governing 
Colonies, presumably because these deal with their | 
transport in their own way. Thus there is no 
information as to the Australian Colonies, Canada, 
or India. In many parts of these conditions are 
not very different from those in England. 
The information in the Blue Book as to the roads 
and other points is very extensive, covering as it 
does some 100 pages of printed matter. In order 
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figures given in the reports are apparently only 
approximate, and all are naturally subject to market 
fluctuations. The presentcost of carriage varies, of 
course, very much with the style of conveyance, 
especially in the case of passengers. 

The last column of the table gives the type of 
vehicle which the Mechanical Transport Committee 
considers most suitable for the respective Colonies. 
Particulars of these are given in the Blue Book, 
and they range from the 14-ton petrol lorry to the 
ha steam traction-engine drawing 18 tons useful 

oad. 

In considering the question of mechanical trans- 
port from a commercial point of view, it is most 
important to remember that it cannot be a success | 
unless it either fulfils a want at present unsup- 
plied, or else competes with the present means 
in point of price. e prices at which the Mecha- | 
nical Transport Committee estimate that goods can 
be conveyed per ton-mile are as follow :—14-ton 


Hence there is little inthe way of comparison between 
different methods—e.g., steam v. oil-engines, and 
lorry v. tractor. The tractors appear to be practically 
all steam, and the lorries all driven by oil-engines. 
Undoubtedly the steam traction engine is an excel- 
lent machine where the roads and loads are suit- 
able and good fuel and water may be had, while it 


' also has the advantage that it can be made to burn 


wood. It appears, however, that there would be 
many places where the service could be admirably 
performed by a light traction engine driven by an 
oil-engine similar to that which won the competi- 
tion for military tractors in March last. The great 
advantage of such a tractor would be light weight 
in proportion to its horse-power. The brake horse- 
power of the 14-ton traction engine is given as 45, 
while the 7-ton tractor with an oil-engine is capable 
of developing continuously 50 brake horse-power. 
Further, the oil-engine does not lose power from 
failure to keep steam with bad fuel and stoking, and 
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rally 
” Barbados 470 0 6 20 1 1120 18.0 7 30,0 8 Yes Yes No 4 Light lorries & 
tractors 
ie Bermuda... 27 73 9|.. 2 12 12 1166 t 80 010 76 7 6 a 02 No ‘ No - Ditto 
ss British Guiana 200 0 Le' vel 5 16 12 (1120 9 80 16'66,'40,;0 3/01 Yes Yes No 34 All types 
% Granada 20 8 64, 0} 5 12 10 3 OO .. a = 1 4 an 8 8 - 0 38 Yes Yes No 6 
a Jamaica 1925 20 8 12 ltonper 16 13 LlW0L1000 4620 18 90 60/1 0) 1 1)In most Often Yes  6tol2 Lorries&light 
lineal foot parts _ muddy tractors 
9 St. Vincent. . 42 111 5 1 5 14 12 054 . 3.0 a a Yes Light tractors 
and lorries 
- Trinidad 59 13 10 Oh 10 12 12 1 40 »122g9/1N 6613 0 6 Yes Not No All types 
always 
CoLONIES WHICH THE MECHANICAL TRANSPORT COMMITTEE DO NOT AT PRESENT THINK FIT FOR MECHANICAL TRANSPORT, 
BUT WHICH HAVE A CONSIDERABLE LENGTH OF Roap. 
Cyprus 47 18 112) 6 2 12 ;llft2inj21001 60 .. 40:1 0! 60;8 0:0 4|0 8 Yes Hard No 
Fiji 12 116 12; 2) Doubtful 12 8 1180 010020 19 46 6 6 ° Doubt- | 9° No 
| | ful | 
Mauritius 445 200 33 15 12 61 (1134 038s . 13/ 663 2] .. |0 4| Yeo |. Yes No 
Malacca 109 2 15 150 lb. per 14 14 Eat 016919 136'8 7\|06/0 1 Yes Yes No 
sq. ft. | 
Penang 170 4 30; 5 6 12 16 «6j1 2531860116 2 2 1469 23,00 4 Yes | Yes Yes 
St. Lucia 1034 130 5) 2/601b. per 12 9 1 80 j0 45 1336 3839) .. . Yes | Yes No 
sq. ft. | | | 
Sierra Leone. . 10 ae 9 0 1 210'1 2 66 4 Yes (Moderate, No 


12651100 11 
! 


| | 


Nores.—Cyprus : All bridges, except two, will take 6 tons, and it is hoped that these will soon be re-built. Jamaica: Bananas should be taken at 12 miles per hour; for other goods 6 miles 


is sufficient. 


Gold Coast : A considerable length of road appears to have been in progress when the report was written, two years ago. 
cleared tracks with a few soft parts metalled; streams 2 ft. deep must be forded. 


South African roads appear to be only 


Colonies with no probability of roads fit for mechanical transport in the near future :—Seychelles, 


British Honduras, St. Kitts, Dominica, Montserrat, Virgin Isles, Basutoland, Bechuanaland, North-West Rhodesia, Swaziland, Gambia, Northern Nigeria, Somaliland, East Africa 


Protectorate, Gibraltar, and Malta. 


points, however, we have arranged the table given | 2-ton, 10}d. ; 1}-ton, 13}d. ; coal being taken at therefore do a much better mileage per day, with 


herewith. This table includes all the Colonies 
which, in the opinion of the Mechanical Trans- | 
port Committee, are at present suited to the use | 
of mechanical transport. Several other Colonies, | 
however, appear to have fairly extensive road 
systems, and in view of the fact that in many | 
cases the information in the Blue-Book is over a | 
year old, and that the use of the motor, both for | 
business and pleasure, is rapidly extending, we | 
have also tabulated particulars of these. | 

Dealing with the headings, the roads classed as | 
“unmetalled” appear to be of greatly varying 
‘juality, but are generally little more than tracks 
unpassable when wet. The gradients also in some 
cases do not appear to have been very accurately 
ineasured. It will be seen that no gradients steeper 
han those usual in England are reported, but it 
would probably be well to allow a considerable 
iuargin of tractive force for emergencies. The length | 
of the longest gradient is given, as this affects the | 
question of radiators; but the long gradients are 
hot, as a rule, anything like as steep as the maxi- 
ium gradient in the previous column. The width | 
siven of roads and bridges, is the minimum, and | 
the average is usually much greater. The various | 
prices have all been reduced to English standards, | 
tor the sake of comparison. In some cases the 





| 


| 30s. per ton, petrol at Is. edn 


r gallon, and other | 
expenses at prices current in England ; depreciation | 
is allowed for at the rate of 25 per cent. on traction- 
engines and 35 per cent. on lorries. It is assumed 
that the return journeys will be empty, but appa- 
rently that the outward journeys will always be | 
with full load. 
It will be seen that the heavy traction engine is | 
by far the most economical, provided, of course, that 
it can be run at full load, and that the roads are} 
suitable. Whether mechanical traction is likely to 
be cheaper than animal traction will depend on 
the relative prices of labour, food, fuel, &c. Where 
the animals can be bought and kept very cheaply, | 
and fuel and skilled labour are very expensive, there 
does not seem to be much chance of mechanical | 
traction proving the cheaper at present. There can, 
however, be no doubt that where there are roads 
at all suitable for mechanical transport the service | 
ean be made much more expeditious than is pos- | 
sible with any form of animal power, and there are | 
many cases where this would be of considerable | 
sag roe 
he information given as to the working of various 
forms of mechanical traction in the Colonies is not 
very great, as at the time the reports were written 
there had not been much experience in this work. 


| fitted. 


less damage to the roads. It would also have the 
advantage over a lorry of distributing the weight 
over more wheels, and, having much larger driving- 
wheels, would be less dependent on good roads. 
With regard to lorries, these appear to have been 
quite successful in some cases, but there are several 
directions in which there seems room for improve- 
ment. In many places it is desirable that they 
should be capable of burning paraffin, as this is 
much cheaper than petrol. F or tropical climates 
wooden wheels are not satisfactory, owing to shrink- 
age, and steel are to be preferred. That the whole of 
the machinery should be as simple, substantial, and 
accessible as possible is obvious. In other respects, 
however, there are few suggestions with regard to 
lorries for use on good roads. It appears from 
the report, however, that there should be an open- 
ing in many of the Colonies for specially-built lorries 
suitable for working on. roads inferior to those for 
which the ordinary commercial vehicles are intended. 
The principal requirement of such lorries would be 
very much larger wheels than are now generally 
In present practice wheels are usually only 
3 ft. to 3 ft. 4in. in diameter, even when the weight 
to be carried is as much as6 tons per axle. On good 
roads such wheels are, no doubt, satisfactury, if shod 
with rubber tyres. In the case of ordinary carriages 
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and wagons, however, very much larger wheels than 
these have been found necessary, even for much 
lighter loads. In the case of traction engines, also, 
very much larger wheels—often 7 ft. in diameter 
—are used. In both these cases the sizes adopted 
are simply the result of trial, and the wheels are 
the i which are found to give satisfaction. 
The reason is that the smal] wheels get into all 
the holes in the road, and cause too much vibration. 
Further, the small wheels concentrate the weight 
on a much smaller extent of road surface, and 
therefore damage the road a great deal more. With 
small wheels the difficulty in getting enough ad- 
hesion on bad roads is also much greater. The 
difficulties arising from vibration can be got over by 
fitting rubber tyres, but this is at best an expensive 
remedy for a defect which should not exist. Such 
tyres do not prevent the wheels sinking into a soft 
road surface, nor do they give the required adhesion 
to get out of the holes thus made. Thus we read 
of one vehicle being a failure because the wheels 
would not grip the road, only going round and 
digging a hole, while the vibration to the machinery 
from road shocks was excessive, clearly pointing to 
the wheels being too small. In many cases an 
attempt is made to remedy this by making the 
wheels broader, but increased width in a wheel is 
a very poor compensation for deficient diameter. 

With wheels of good width, and 5 ft. or more in 
diameter, there seems to be no reason why a vehicle 
should not be made which would work satisfactorily 
over roads quite unsuited to the ordinary lorry or 
traction engine, and at a speed very much greater 
than animal traction. In the case of the lorry there is 
the difficulty that the platform could not be carried 
over the wheels, and therefore for heavy loads the 
light tractor with an oil-engine may be the most 
suitable. In many Colonies streams have occa- 
sionally to be forded, and the large wheels would 
help to keep the machinery out of the water. 

One interesting point in the report is that relat- 
ing to the experience of using an ordinary pleasure 
car for eight months on unmetalled roads in Nyassa- 
land. The roads appear to consist of dry earth 
for the whole of the dry season, giving a fairly 
satisfactory surface, and one which damaged 

neumatic tyres a good deal less than the average 
inglish road. With pneumatics the size of the 
wheels is not of such importance as with iron or 
solid rubber, but even with these the larger they 
are the better. Those who have used motor-cars 
over even rough English country roads know that 
an increase in the diameter of the wheels of even 
a couple of inches is a very great improvement. 








THE LAW OF NEGLIGENCE AS 
AFFECTING ENGINEERS. 


Ir isan old legal maxim that ‘‘ Negligence always 
has Misfortune am a companion.” This is true in 
all the relations of commercial life, but it is espe- 
cially true as it concerns the engineering trades 
and all users of machinery, where the consequences 
of the slightest carelessness are often so serious. 
It may, therefore, be useful to men of business and 
to masters and workmen alike to point to some of 
the misfortunes that follow negligence in the shape 
of lawsuits and legal penalties. 

Of course, it may be said that legal troubles and 
disputes are the result of somebody's negligence at 
some stage of the business, and that the question 
of negligence, as a rule, is one of fact rather than 
of law. Negligence, bowever, is sometimes a 
question of law, as where the transaction comes 
within a fixed rule or principle. In civil law there 
are three degrees of negligence : (1) gross neglect ; 
(2) ordinary neglect ; and (3) slight neglect. In 
every case the onus of proving neglect rests with 
the plaintiff—except, of course, where the effect 
resulting speaks for itself, and needs no proof from 
the plaintiff. It is for the defendant then to prove 
the absence of negligence. Actionable negligence 
has been defined as consisting in the neglect of 
ordinary skill and care towards a person to whom 
the defendant owes a duty of observing ordinary 
skill and care by which the plaintiff, without con- 
tributory negligence on his part, has suffered 
injury to his aoe or property. It should not 
be forgotten that there are many cases where no 
av negligence is proved, but where the de- 
endant is liable for an act which has done damage 
to another. If, for example, a person accumu- 
lates anything on his premises that does damage 
to his neighbour, he is liable, as in the case 
of Fletcher vr. Rylands (L.R. 1 Ex. Ch. 215), 





where the defendant was liable for the escape 
of water from a reservoir on his land, which, 
having burst, flooded the plaintiff's mine. There 
was no negligence, but there was liability apart from 
negligence. Alsoin such acase as Whalley v. Lanca- 
shire and Yorkshire Railway Company (13 Q.B.D. 
131), where, after an unprecedented rainfall, the 
defendants had trenches cut to allow the rain to 
escape, and so avoid the destruction of the railway 
embankment ; there was, of course, no negligence, 
as they had not brought the water on the land, but 
they had no legal power to send the water to do 
injury to the plaintiff's land, and they were liable 
for the damage done. There was positive negli- 
gence where a railway company allowed dry grass to 
accumulate along the railway, which, owing to sparks 
from their engines, spread fire to a house in the neigh- 
bourhood. Negligence also was found in the case 
of a dock company for providing unsafe gangways 
to the ship in dock, and the company were liable 
for damages to a person who had business on board 
theship. Smith v. London Docks Company (2 L.R., 
C.P. 326). 

Where a person is invited by a property owner, 
either by expressed or implied invitation, to enter 
his premises or land, the occupier is liable for any 
negligence which exposes the person entering to 
any unusual danger. If, for example, an occupier 
has a private road to his premises which visitors on 
business may use, he will be liable if he neglect to 
see that no obstruction or trap makes it dangerous. 

Although, generally speaking, the onus of prov- 
ing negligence is upon the plaintiff, yet it will be 
noted that where there is a contract between the 
parties, the mere fact of an injury being caused 
to the plaintiff is, if the cause is unexplained, 
presumed to be in itself evidence of negligence, and 
negligence is always presumed when the machinery, 
or other cause of the injury, was under the control 
of the defendant or his servants. 

The liability of employers for the action of their 
workmen in the course of their employment, by 
which a third person is injured, is very common, as 
in a case where workmen left ladders, &c., after 
their day’s work, so as to cause an obstruction and 
injury to a person entering the premises. The con- 
tractors were liable for the results of negligence, even 
although the workman had had the consent of the 
occupier of the premises. It is important to note that 
contractors may be responsible for negligence where 
the act of carelessness is traced to the workman of 
a sub-contractor. In Holliday v. National Tele- 

hone Company (2 Q.B., 392) the defendants in 
aying down wires employed a plumber, whose 
workman injured a passer-by through carelessly 
plunging a defective lamp into molten lead, and 
catising an explosion. It was held the defendants 
were liable for the negligence of the plumber’s man, 
as the work was being done jointly by the defen- 
dants and the plumber. It is in such a case the 
duty of the contractors to so control the operations 
that the public shall be protected against the care- 
less acts of their workmen. Contractors cannot 
escape responsibility by delegating their duty to 
sub-contractors. 

The cases cited so far are not of peculiar in- 
terest to the engineering trades ; but in all such, 
engineers might be interested either as plaintiffs or 
defendants. The same principles that apply to 
engineering cases, in common with others, Nustrate 
the legal responsibilities that are of almost uni- 
versal application. 

A common cause of action is defective plant. 
which, if proved, is sufficient evidence of negli- 
gence, as in Moore v. Ransom’s Dock (14 TLR, 
539), where a bargeman mooring barges in the dock 
was afterwards found drowned. There was no direct 
evidence of the cause of death, but there was evi- 
dence that the man could swim, and there was also 
evidence that the dock was not fitted with chains 
or ladders to enable a man to get out of the dock, 
and this defect was held to be sufficient evidence of 
negligence of the dock company. Another case in 
we was decided on July 9, when Mr. Justice 

oleridge, at Manchester, gave judgment for 175l. 
damages to a plaintiff injured through defendant’s 
defective lift. It was argued that the plaintiff 
knew that the lift was unsafe, and that there was 
an implied agreement that he would not hold his 
employer accountable for any accident which hap- 
pened to him in using it. The law, as the Judge 
said in this case, recognises that mere knowledge 
that a risk would be run does not in most cases 
prevent the workman from saying the risk must be 
the master’s, for a workman is not generally a free 


agent, and cannot afford to refuse to take the risk. 
Where there is obviously an extraordinary risk the 
workman undertaking it is by implication taking 
the risk himself. 

Many acts of negligence which cause damage to 
an individual arise from breach of a public duty, 
such as a breach of the Workshop and Factory 
Acts, and in all such cases the plaintiff must prove 
special damage before he can succeed in an action. 
A private person cannot enforce a public right, or 
redress a public injury, by an action in his own 
name. The suit must be taken by the public 
prosecutor. 

This point of employers’ responsibility for injury 
to a person through breach of statutory duty is 
illustrated in the case of Groves v. Wimborne 
(79, L.'T. 284), where a workman employed at the 
Dowlais Iron Works was injured as a result of the 
breach of statutory duty imposed by the Factories 
and Workshop Act, 1878, of maintaining efficient 
fencing to machinery. It was held by Mr. Justice 
Grantham, who decided against the workman in an 
action for injuries, that the Act of 1878 was in 
effect a legislative bargain between the employer 
and the worker, and that, therefore, the worker 
could not succeed in an action for a statutory wrong. 

The section of the Act provides, with respect to 
the fencing of dangerous machinery, that if any 
person is killed or injured in consequence of the 
employer’s neglect, the employer shall be liable to 
a fine not exceeding 100/., the whole or part of 
which shall be for the benefit of the workman or 
his family. This fine is imposed also on the em- 
ployer’s agent, or if the agent is convicted, the em- 
ployer may be exempted. This probably led the 
judge to decide that the statutory penalty and 
the provision for the benefit of the workman 
precluded the workman from obtaining damages 
in an action on his own account. The Court of 
Appeal, however, reversed this decision, and held 
that the statute did not deprive the injured person 
of his right of action. The statutory penalty for 
the breach of a public duty is quite apart from 
the liability in damages when an individual wrong 
has been done as well as the public wrong, and 
the injured person has a common law right of 
action for damages. Interesting legal problems 
have been presented by the multitude of actions 
at common law and under the Employers’ Lia- 
bility Act, arising out of negligence, but these 
have, to a large extent, been superseded by the 
more convenient procedure of arbitration under the 
Workmen’s Compensation Act, 1906, although, of 
course, acts of negligence may still expose the 
employer to legal consequences, not only through 
public prosecution for breach of statutory duty, but 
also through private actions under the Employers’ 
Liability Act or at common law. 








MATTHEW BOULTON, F.R.S. 


By H. W. Dicxrnson. 


In this present year, when we are celebrating 
the centenary of the birth of so many remarkable 
men, we should not forget that the year we 
commemorate saw also the passing away of other 
men of, perhaps, equal importance ‘‘in our rough 
island story” and in the world at large. One of 
these—a man pre-eminent in the industrial world 
of his day which he helped to create, as well as of 
rare intellectual and social gifts —well deserves a 
tribute even at the present day. This was Matthew 
Boulton, Birmingham manufacturer, steam-engine 
maker, and mint-master, one of the first of the race 
of captains of industry who brought into practice 
the system of co-operation among workers, with 
subdivision of their labour aided by machinery, 
which is known as the factory system. He was 
more than this, however, for his laudable ambition 
throughout life was to be first and foremost in all 
his productions, to improve everything he touched, 
and to create that reputation for quality which has 
been Britain’s great asset in the world’s markets. 
There cannot be much doubt that he would have 
made his mark had he adopted one of the learned 

rofessions, for he was not, like his compeers 
Richard Arkwright and John Wilkinson,* born in 
altogether too humble a sphere of life. 

Matthew Boulton, sen., came of a Nottingham 
shire family, and had migrated to Birmingham. 
where he engaged in business as a ‘‘toy-maker, 
not, as one might infer, of children’s toys, but oi 
the steel buttons, buckles, trinkets, &c., which: 








* See our issue for December 4, 1908, page 741, 
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were then the fashion, and which earned for the 
town the soubriquet of the ‘*‘ Toy-Shop of Europe.” 
Here the boy was born on September 14, 1728. At 
school he displayed a taste for classics and 
mechanics, which he retained through life. He left 
there at an early age to enter his father’s business, 
then in a small way, and at once devoted all his 
energies to it. When only about seventeen he in- 
vented a method of inlaying steel, which he applied 
artistically to the aforesaid buttons, &c., and which 
became much sought after. 

Young Boulton, when he came of age, was ad- 
mitted as a partner by his father, and when the 
latter died, in 1759, the whole business was left in 
the son’s hands. -At a time when ‘‘ Brummagem ” 
had become a synonym for counterfeit, vulgar and 
meretricious productions, Boulton endeavoured to 
raise the standard of taste and workmanship in 
hardware, just as Wedgwood was doing in pottery, 
by the employment of artists as designers, and by 
the purchase abroad of art objects and engravings 
of ornament to serve as models and stimulate the 
technique of his workmen. 

In 1762, Boulton married Ann Robinson, of 
Lichfield, who brought him a fortune of 28,000/., 
and he was now, if he had so chosen, independent. 
The only result of his command of new resources, 
however, was to engage in business more exten- 
sively, necessitating the removal of his manufac- 
tories from Snow-hill and Lionel-street to a new 
site quite outside the town ; this was Soho, a name 
that will ever be inseparably connected with the 
development of the steam-engine. Boulton bought 
up a lease, including water rights, of the land which 
a few years previously had been an unenclosed heath. 
The building of the factory was started in 1762, 
and rapidly extended. The manufacture of silver 
plate was added a few years later, and Boulton was 
the means of getting an Assay Office established in 
Birmingham to obviate the cost and loss of time in 
sending the articles up to London. His turnover 
increased from 70001. a year in 1763 to 30,000/. in 
1767, when Boulton described Soho as the largest 
hardware manufactory in the world. 

Soho House, which he built in 1766, was no less 
well known for its princely hospitality, ‘‘ scarcely 
a day passing without a visit from some distin- 
guished personage,” royal, scientific, political, or 
literary. 

Boulton’s acquaintance with James Watt arose 
out ofa difficulty, which recurred every dry season, 
in obtaining sufficient water-power to drive his 
works. As horses’ power was altogether too expen- 
sive, Boulton turned his attention to the fire-engine, 
and was going to erect one, but put off doing so on 
hearing from Dr. Roebuck, of Carron Iron Works, 
about Watt’s new engine, in which the condenser was 
separate from the cylinder. Boulton expressed a 
cordial desire to see Watt, but the meeting did not 
take place till 1766, when Watt was on his way back 
from London, where he had been on business in 
connection with taking out the patent for his im- 
proved engine. Experiments with the engine 
dragged on slowly till 1772, when, in the commercial 
panic of that year, Roebuck became so deeply in- 
volved that he was adjudged bankrupt. Boulton 
also was affected, but was able to keep solvent ; as 
a satisfaction for a debt of 12001. owing to him by 
Roebuck, he agreed to accept the latter’s two-thirds 
share in Watt’s patent, although it was not valued 
by the other creditors at one farthing. 

Early in the following year the engine was packed 
and sent to Birmingham, but Watt’s engagements 
did not permit him to leave Scotland till May, 
1774. A few months of strenuous experiments now 
ensued, and at last ‘‘ Beelzebub,” for so the work- 
men named the engine, with a new cylinder, was 
made to work satisfactorily, and was at once put to 
pump the water from the tail-race of the water- 
wheel back to the mill-pool. Boulton was now 
committed heart and soul to the new engine ; but 
as the patent had little more than eight years 
longer to run, he decided that he must have an 
extension of it before he would be justified 
in embarking capital in the enterprise. Watt 
accordingly applied to Parliament, and after con- 
siderable opposition, obtained an Act on June 1, 
1775, extending his patent right for the term of 
twenty-four years from that date, and for this term 
Boulton and Watt entered into their celebrated 
partnership. ‘* No two men could have been more 
unlike each other, and yet no two could have made 
« better partnership. Boulton had an immense 
knowledge of character and judgment of men, end- 
less tact, perseverance; an ardent, generous tem- 





rament, and a power of organisation very rarely 
ound. Watt was plodding, earnest, modest, timid, 
cautious, shunning direct intercourse with men, 
and racked with constant headaches which pros- 
trated him for days together. Boulton was cheer- 
ful, buoyant, hopeful, daring ; Watt was quiet, re- 
tiring, nervous, and desponding. Watt was the 
master of mechanics, Boulton the organiser of men ; 
Watt was a man of the study, Boulton a man of the 
world ; Watt had more inventive genius, more 
real original power ; but Boulton had the practical 
faculty, the undaunted spirit, and the restless love 
of work. Each supplied what the other lacked.”* 

One of the first engines built for sale was for 
the Birmingham Canal Navigation, and this is still 
preserved in working order at Ocker Hill, Tipton. 
A slight alteration in the arrangement made it 
suitable for blowing blast-furnaces ; the first was 
made for John Wilkinson for use at Broseley, and 
was a great success, leading to further orders from 
iron-masters and others. Extensions of the Soho 
factory became necessary to cope with this new 
class of work, and workmen had to be trained, for 
it was in the days before machine-tools, when 
success depended on the accuracy of eye and hand. 
Moreover, the standard of workmanship was much 
higher than had been required in the construction 
of the older fire-engines ; so much so, indeed, that 
many well-known engineers, Smeaton among the 
number, considered the machine to be too complex 
to be manufactured with precision! Very often 
does invention outrun the means of putting it into 
practical effect, but it may safely be said that no- 
where better than at Soho, with its reputation for 
skill in working metals, could expert workmen 
have been found. Nevertheless, Watt was always 
grumbling at the incapacity and unsteadiness of 
the men, and the difficulty of preventing them from 
being enticed away. 

The greatest field for pumping-engines was, of 
course, in mining districts, and in none had greater 
depths been reached and the want of good appli- 
ances therefore more keenly felt, than in Corn- 
wall. Thither Boulton, with his usual prompti- 
tude, turned his attention, but the miners were 
for the most part sceptical till the trial of the first 
engine—that at Chacewater-—in 1777 convinced 
them. It ‘‘ forked” more water than the ordinary 
engine with only about one-third of the coal con- 
sumption ; and in the caustic words of Watt, ‘‘ The 
velocity, violence, magnitude, and horrible noise 
of the engine gave universal satisfaction ; and, by 
the way, the noise seems to convey great ideas of 
its power to the ignorant, who seem to be no more 
taken with modest merit in an engine than in a 
man.” 

The engines were not sold outright, buta royalty 
amounting to one-third of the value of the saving 
in fuel, as compared with the common engine, was 
agreed to be paid. However, before these dues 
began to come in, the sinking of capital in the engine 
business had become so t that Boulton became 
seriously embarrassed. rne up by his unshaken 
belief in the commercial value of the engine, how- 
ever, Boulton’s courage and determination rose in 
proportion to his difficulties. His other businesses, 
for he had ‘‘several irons in the fire,” were also 
unproductive, but he would not hear of stopping 
payment on any of these, as the loss of credit would 
have meant the downfall of the engine business. 
By great exertions he obtained advances of 21,0001. 
from his London bankers on a mortgage on the 
Cornish royalties. He sold an estate which came 
to him with his wife for 15,000l., and borrowed also 
from Josiah Wedgwood and other personal friends ; 
indeed, it was not till 1785, when upwards of 
40,000/.—an enormous sum in those days—had been 
sunk in the business that the tide began to turn. 

No sooner was the invention a proved and assured 
success, and everything pointed to a universal 
demand for their engines, than a new danger 
menaced the firm, and alarmed even Boulton him- 
self. This was no less than a threatened attempt 
to upset the patent on the plea that this mono- 

ly was a great charge on the mining industry. 

he Cornish miners could not see why, after pay- 
ing for their engines, they should continue paying 
royalties. Watt was in despair, albeit it was the 
most brilliant period of his inventive genius— 
that of the application of his engines to rotative 
motion for general power purposes—and was 
ready, as he had previously been on more than one 


* Timmins. Transactionsof the Birmingham and Mid- 
land Institute, 1871, page 22. 


occasion, to relinquish his inventions altogether. 
He was, however, uplield by the cheerfulness 
and energy of Boulton, which is shown in a letter 
of his to Watt in 1781: *‘I cannot help recommend- 
ing it to you to pray morning and evening after the 
manner of your countrymen” (i.e., ‘‘Oh, Lord ! 
Gi’e us a guid conceit o’ oorsels”), ‘‘ for you want 
nothing but a good opinion and confidence in 
yourself, and good health.” 

The attempt on the patent, however, assumed 
no worse a phase than a refusal of the miners to 
pay dues, and attempts by various engineers to evade 
the patent by schemes in which, however disguised, 
the separate condenser was still present, and 
which were, in consequence, decided in the Law 
Courts to be infringements. The miners also had 
to pay up, but not till after protracted legal pro- 
ceedings, extending almost to the time when the 
partnership came to an end. This period was the 
one of the greatest prosperity. Orders simply 
poured in, and the need for more accommodation 
was so urgently felt that it led, in 1796, to the 
building of Soho Foundry, dismantled only a few 
years ago. When the patent did finally expire no 
decrease in business occurred, but rather the con- 
trary, owing to the reputation for excellence estab- 
lished by Boulton. 

This notice would be imperfect without a refer- 
ence to Boulton’s improvements in the art of 
coining, which for the last twenty years of his life 
was his most absorbing occupation. The condition ° 
of our coinage by the middle of the eighteenth 
century was deplorable, it being computed in 1733 
that half the copper coins in circulation were 
counterfeit. The fact was the presses in His 
Majesty’s Mint were not equal to the execution of 
more than about one-third of the necessary amount, 
and that was badly done, leaving the balance to 
be supplied by illegal means. The chief centre 
of this counterfeit, but profitable, trade was in Bir- 
mingham, and Boulton, had he cared, could have 
had the lion’s share of it. Rather did he seek 
means to stop it, and after some years of thought 
and experiment, in 1788, he concluded that the 
remedy was to issue coins of intrinsic value, whose 
superior execution should be palpable. According] 
he turned his attention to coining-machinery, which 
he perfected mechanically. Boulton has been 
credited with the important improvement of strik- 
ing the coin ina on collar, but this was practised 
as early as the seventeenth century. He did, how- 
ever, introduce the split collar. His greatest im- 
provements, secured to him by Patent No. 1757 
(a.p. 1790), were, however, the introduction of the 
steam-engine for the motive power, and the use of 
pneumatic cylinders to act on the screws of the 
blanking and coining presses, several of which were 
arranged round and driven automatically by a 
central shaft. The result was speed, economy of 
labour, and uniformity of product. Nor was this 
all, for he also decided that his coins should be of 
a definite gauge in thickness, while their diameter 
and weight were to be aliquot parts of our standards 
of length and weight respectively. It is, perhaps, 
not generally known that Boulton’s ideas prevailed 
to some extent, and that our coinage does embody 
these standards—e.g., ten of our penny pieces, if 
placed edge to edge in a straight line, will measure 
1 ft., and that three new penny pieces weigh exactly 
1 oz., and so on with other bronze coins. Speci- 
men coins were submitted to a Committee of the 
Privy Council, who os favourably ; influential 
were were interested, and public opinion roused, 

ut it was not till after 10 years’ agitation that 
Boulton’s ideas were adopted. Meanwhile he had 
kept the Soho Mint employed by executing coinages 
for the Honourable East India Company, chartered 
companies, and foreign governments, as well as 
tokens for provincial tradesmen, besides innumer- 
able medals commemorative of historical events. 
When the change did take place it was very com- 
plete, and not only did Boulton execute large quan- 
tities of copper coinage for the Government, but he 
was also invited to remodel the Royal Mint and 
supply it with entirely new machinery from Soho. 
This machinery was not put down till 1810, but 
worked continuously, serving as a model for other 
nations, till finally superseded in 1882. 

Boulton’s only other patent was No. 2207 (a.p. 
1797), for the automatic hydraulic ram, and conse- 
quently he has been credited with the invention of 
it; but letters still preserved at Soho show that he 
was merely acting as the agent for Montgolfier, who 
had patented it in France the year previous. 





Boulton was a Fellow of the Royal Societies of 
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London and Edinburgh. With Erasmus Darwin, 
Priestley, Wedgwood, Watt, and others, he founded 
the Lunar Society, which met at the houses of the 
members in turn at the time of the full moon, so 
that they could see their way home easily after the 
meetings. He took no part, however, in public 
life ; indeed, it is difficult to see how he could have 
found time to have done so. 

Perhaps the most marked features of Boulton’s 
character, besides his business acumen and energy, 
were his geniality of manner, his generosity, his 
liberal encouragement of merit, and his kindness— 
to young people especially. He founded the Soho 
Mutual Assurance Society, the first of its kind 
that we know of, for the benefit of his workmen. 
Every one was required to contribute to its funds, 
according to the wages he earned, and during dis- 
ablement received benefits proportionate to his 
payments. The effect was most salutary, and 
accustomed the men to co-operative action. 

Watt’s testimony to the obligations he owed to 
Boulton is as stviking as it rings sincere. After a 
brief reference to the friendship which existed 
between them, Watt stated, after his death, ‘‘ that 
to his friendly encouragement, to his partiality for 
scientific improvements and his ready application 
of them to the processes of art, to his intimate 
knowledge of business and manufactures, and to 
his extended views and liberal spirit of enterprise, 
must, in a great measure, be ascribed whatever 
success may have attended my exertions.” 

Boulton died on the 17th of August, 1809, age 
81 years, and was buried in Handsworth Church, 
Birmingham. His epitaph was written by Watt. 








THE COMPARATIVE WEIGHTS OF 
RECIPROCATING AND TURBINE 
MACHINERY FOR MARINE WORK. 

By N. W. Greenway, B.Sc. 

In the mercantile marine it may be accepted as 
an axiom that economy of fuel is the all-important 
factor to be considered when there arises the 
question of the most suitable type of propelling 
machinery to be used in any particular case. Other 
factors there are, of course, but, speaking gene- 
rally, the deciding factor in the majority of cases 
is the economy in fuel consumption. In the Navy, 
on the other hand, while economy of fuel is desir- 
able and necessary, the question of a saving in the 
weight of machinery is highly important, and has 
a great influence upon the selection of the most 
suitable propelling machinery. In the annexed 
tables are given some collected data which clearly 
show the increased horse-power per ton of machinery 
weight in various classes of ships, due to the adop- 
tion of turbine propelling machinery. The saving in 
weight, or horse-power per ton of machinery, in naval 
ships is seen to be considerable, and in the near 
future it may be expected that this saving, in war 
vessels particularly, will become increasingly larger. 

The decision of the British Admiralty to forego 
the use of separate turbines for cruising in H.M. 
ships (with the exception of destroyers which 
utilise a great range of power) may still further 
reduce the weight of machinery in war vessels. 
The use of such cruising turbines has long been 
seriously questioned, their additional complication, 
cost, weight, space occupied, and losses when not 
in use being hardly justified in the case of many 
vessels of which the normal power falls not too 
much below the maximum. Moreover, the economy 
of such turbines is to a certain degree discounted 
by steam ‘‘ tip leakage ” losses, as the short blades 
necessary in these turbines, combined with the re- 
quisite clearances, give a proportionately large 
leakage area. The requisite economy at cruising 
speeds can be arranged for in conjunction with the 
main turbines, rows of cruising blades being pro- 
vided for, and by-passed when not required at 
higher powers (see ENGINEERING, April 16, 1909). 


The twin-screw arrangement of impulse turbines 
offers no advantage in respect of weight, the Parsons 
system being superior here ; and in the question of 
economy it cannot be said that experience has 
shown any of the improvement over a wide range 
of power which may have been anticipated. The 
multiple-wheel method of constructing impulse 
turbines would not appear to favour light weight, 
and from the tables given it is clear that, from the 
available data to hand at present, the horse-power 
(equivalent indicated) per ton of total machinery 
weight works out at about 26.4 for the Curtis 
machinery of the Salem, and at least 28.4 for 
the Parsons engines of the Chester; the actual 
weights (total) of the machinery in the two cases 
is approximately 800 tons and 740 tons respec- 
tively, and for turbines alone 204 tons and 158 tons 
respectively. 

TABLE I.— Weight of Naval Machinery. 
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Good Hope |1st class cruiser Reciprocating | 12.00 | — 
| engines | 
Mikasa... »» battleship} Ditto 12.00 — 
Cressy class + cruiser | Ditto | 11.67 —_ 
British Battleship _| Parsons’ turbines | 14.00 | 42.00 
U.S.A. Battleship Curtis’ turbines | 12.50 | — 
Amethyst ..) Protected cruiser | Parsons’ turbines 26.40 | 27.40 
Topaze .| ’ ” Reciprocating 19.40 | — 
engines | 
Chester U.S. scout Parsons’ turbines | 28.40?*| 16.80 
Salem.. .. ps Curtis’ turbines | 26.40 | 21.65 
Birmingham . Reciprocating 17.40 | 44.20 
| engines 
Hamburg ..| Protected cruiser Ditto 17.25¢ | 64.25 
Liibeck os Parsons’ turbines | 24.60+ | 40.5 
Viper .. Destroyer Ditto 63.80 | 13.60 
Cobra.. .. a Ditto 67.50 | — 
H.M. Destroyers with reciprocating engines, best | 45.00 | 27.10 
Parsons’ turbines | 10.20 


Torpedo-boat (German) with reciprocating engines | 48.87 | 11.70 
” 9 Parsons’ turbines a 10.00 








* At least. + Exclusive of auxiliary machinery. 
TABLE II.—Mercantile Vessels. 
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“a” . |Cross-channel ship} Reciprocating 9.50 
| engines 
Antrim and - Ditto 8.80 | 74.10 
Donegal 
Londonderry -~ Parsons’ turbines | 11.30 | 55.20 
Manxman .. bas Ditto 12.20 | 54.60* 
Kaiser Large passenger Reciprocating | 7.00 
Wilhelm II. liner engines | 
Deutschland Ditto Ditto 6.86 | 
Atlantic .. Ditto Parsons’ turbines 48.00 
vet, jd .. |Passenger steamer ditto 61.00 
a. Seeds | ” Reciprocating | 86.50 
| engines 
| 
Turbinia.. pe eee ship] Parsons’ turbines | 91.00 | 4.08 
Steam launch | Enginesby Krupp| Reciprocating | 36.20 | 10.35 
engines 


* Engines 4- propellers + shafting. 


TaBLE III.—Jndicated Horse-Power per Ton of Total 
Machinery Weight. 


‘ ‘ Reciprocating Parsons’ 
Type of Ship. Engines. Turbines. 
Large armoured warships 12.00 14.00 
Protected cruisers, scouts, &c. .. 19.00 25.00 
Torpedo-boat destroyers .. 45.00 68.00 
Cross-channel steamers .. 9.00 12.00 
Passenger liners... . 7.00 - 


The sound construction of the vanes is a strong 
point in favour of the impulse turbine, and, taken 
in conjunction with larger tip clearances, should 
eliminate any possibility of blade fouling and 
stripping. The general notion that small clearances 
in these turbines do not matter is, however, not 





Another, and perhaps natural, development is 
the decision of the Admiralty to try Curtis im- | 
pulse turbines in H.M.S. Bristol, one of the new | 
**City” class of protected cruisers, building at | 
Messrs. John Brown and Co.’s Clydebank Works. | 
The results of this experiment will be watched | 
with great interest, and the trials of this ship, when 
compared with those of the sister vessels fitted with 
the usual four-shaft arrangement of Parsons tur- 
bines (omitting cruising turbines, however), should 
prove the more interesting in view of the expe- 
riences gained on the trials and in the actual running 
of the United States scouts. 








wholly correct ; the necessity for reasonably small 
axial clearances to avoid losses by spreading and | 
spilling of the steam is important, and the clear- | 
ances between the shaft and the diaphrags—i.e., | 
between stage and stage—must also be kept down. 

Table I. gives the horse-powers per ton of machi- 
nery weight for various classes of warships, Table IT. 
for merchant steamers, and Table III. a summary 
indicating the most recent practice as regards weight 
in turbine and piston-engine machinery. No men- 
tion has been made of the weight of internal-com- 
bustion machinery, as the available data (for small 
ships only) form no criterion of what can be done on 








a large scale (see ENGINEERING, April 9, 1909). It 
is interesting to notice that for a single-shaft oil- 
driven machinery arrangement, according to Mr. 
H. C. Anstey, the horse-power per ton of machinery 
works out at approximately 12 to 15 for units up to 
500 horse-power ; and, according to another speaker 
in the discussion of this subject, for gas-engines the 
total would be about 7 to 8 horse-power per ton. 
This makes a poor showing when compared with 
turbine work for fast vessels, though, as stated 
previously, the comparison does not rest on all 
fours. 

Considering turbine machinery, further reductions 
in the weight cannot be expected until some great 
advance is made in the development of high-speed 
propellers, or, vice versd, in the discovery of some 
type of turbine more suitable for slow-speed running 
than present patterns. The turbine problem is 
inherently bound up with that of the propeller, 
the present state of compromise being the best 
that now can be arranged for. 

The problem of the reversibility of turbines, 
moreover, seems as yet insoluble, but if a solution 
is found here again we may anticipate a great 
reduction in weight. On this point we are reminded 
of the possibilities of employing an intermediate 
mechanism, electrical or otherwise, between the 
turbine and the propeller by which these two com- 
ponents become more adapted to each other ; but 
the economies expected and the possibilities of real 
success here seem for the present to be doubtful 
commercially. 








NOTES. 
Tue YEAR’s SHIPWRECKS. 


Luoyp’s have this week issued their annual statis- 
tical summary of the vessels which have come to an 
untimely end during the past year, the lateness of 
issue being due to the necessity of allowing sufti- 
cient time to elapse in order that the record may be 
complete. For the past ten years the average 
tonnage of steamers which have been totally lost or 
condemned after damage from untoward cause is 
468,000 tons, whereas the total for the past year 
is 566,487 tons. There is thus an increase in the 
wastage of steam tonnage ; but it must be borne in 
mind that there has been a steady increase in the 
world’s shipping. As a matter of fact, the rate of 
loss is less than in former years. Thus, in the 
first quinquennial period of the decade under 
review the rate per 100 tons owned was 1.90, and 
in the second quinquennial period 1.79; whereas 
for the past year the rate is only 1.67. From this 
standpoint the shipbuilder and shipowner are en- 
titled to credit, as the facts disclosed establish a 
higher degree of success in meeting those stresses 
set up by severe weather conditions, while at the 
same time the superiority of steel enables many a 
vessel to come relatively unscathed off a dangerous 
coast on to which she has been driven by adverse 
winds. Sailing ships are, as is well known, more 
subject to what is termed the ‘‘act of God” 
through elemental forces; and thus it is not at 
all surprising to find that the percentage of loss 
to tonnage owned is three times that in the case 
of steamers. Moreover, the rate is an advancing 
one. This is accounted for by the greater age 
of the vessels. Few sailing ships are now built, 
and those still extant are consequently of a greater 
age than steamers. At the same time the material 
is not so sound. The rate of loss, although in- 
creasingly high, does not therefore reflect dis- 
paragingly either on owner or builder. In the 
first half of the decade under review the rate of 
loss was 4.68 per 100 tons owned ; in the second, 
4,72; whereas during the past year it was 4.77. 
In other words, the tonnage of the 418 sailing ships 
lost was 242,805 tons, whereas the average for 
the past ten years is 293,000 tons. Strandings 
and kindred casualties, which are embraced 
under the general term of ‘‘ wrecks,” account 





for 43.5 per cent. of the losses of steamers, 
and 33.8 per cent. of the losses of sailing ships, 
while condemnation and breaking up after damage 
account for 20.4 per cent. and 27.8 per cent. respec- 
tively. Ships abandoned, foundered, or posted as 
‘‘ missing,” collectively embrace 19.4 per cent. of 
steamers and 24.2 per cent. of sailing ships. One 
gratifying feature is that the percentage of losses, 
reckoning both steamer and sailing ship, is, in the 
case of the British fleet, only 1.25 per cent. of the 
tonnage owned, which is considerably less than in 
any other first-class Power. Thus, in the case of 
Norway it is 2.93; the British Colonies, 2.66 ; 
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Sweden, 2.57 ; America, 2.03 ; Italy, 1.92 ; France, 
1.84 ; Germany, 1.34; and Russia 1.32 per cent. of 
tonnage owned. 


YoxkouaMa’s JUBILEE. 


Many people in this country still think that 
Yokohama is the most important city in Japan, and 
that it is of long standing. These will be surprised 
to learn that fifty years ago it was a small fishing 
village, entirely without significance or history. It 
had, in fact, almost to be smuggled into existence, 
and for a good many years it was not officially 
recognised as having any existence. Its early 
history is most curious. Fifty years ago, when 
foreigners settled in Japan for purposes of trade, 
the natives were bitterly opposed to them, and 
in order to avoid trouble as far as possible, the 
authorities tried to induce them to settle in locali- 
ties where they would be isolated from large bodies 
of the people. The treaties which had been made 
with the representatives of the forei Powers 
stipulated for a foreign settlement at Caedebien, 
convenient to the main road between Yeddo (now 
Tokyo) and Kyoto. Sir Rutherford Alcock, in his 
book ‘*Three Years in Japan,”’says that the Japanese 
Government had formed a very decided resolution to 
locate the foreigners, not at Kamagawa, where the 
treaty stipulated, but on the opposite side of the 
bay, at a place called Yokohama, where a fishing 
village existed, in the midst of a marsh, and far 
away from the direct line of traffic through the 
country. A curious triangular duel took place, for 
the foreign merchants recognised the superiority of 
Yokohama for shipping purposes, and took the side 
of the Japanese Government, and against the wish, 
and even the orders, of the foreign representatives, 
they built their houses, offices, and stores at that 
place. For many years, however, the representa- 
tives of Great Britain did not know Yokohama 
officially, for although they were compelled by 
force of circumstances to locate themselves in that 
place, all their official letters were dated from 
Kamagawa. Both Yokohama and Kamagawa have 
extended so much that they now form one town 
under the same management. The harbour of 
Yokohama is now the most important in Japan for 
the amount of its shipping and trade. On the 
first day of July of this yéar the jubilee of foreign 
settlement in Yokohama was celebrated with 
great éclat both by the Japanese and foreign 
residents. The town is now under Japanese 
government, and the mayor, Mr. N. Mitsuhashi, 
took the leading part in the celebrations. First, 
there was the ceremony of laying the founda- 
tion stone of the Jubilee Memorial Hall, to the 
accompaniment of a full Shinto ritual. This hall 
is meant to be not only a memorial of the occasion, 
but also to be used for public meetings and as a 
means of strengthening the relations between the 
Japanese and foreign parts of thecommunity. The 
Mayor gave a sketch of the development of the 
town, which now contains 70,000 houses, and has 
a population close upon 400,000. The harbour 
has been much enlarged, and accommodation has 
been provided for merchant ships of the largest 
size, and the number of ships entering and leaving 
it has steadily increased. According to the latest 
returns, the foreign trade of the port has reached 
the huge sum of 350,000,000 yen, which makes 
Yokohama one of the most important ports in the 
Far East. 

ALL-STEEL OR FEeRRO-CoNCRETE BRIDGES. 

It will be remembered that in a recent issue 
(ENGINEERING, vol. Ixxxvii., page 823) we made 
reference to the somewhat remarkable situation 
which has arisen in connection with the construc- 
tion of a new bridge across the river at Waterford, 
when various plans were produced at an inquiry 
conducted by the Privy Council of Ireland. The 
Privy Council accepted the design for a ferro-con- 
crete bridge, although the interested parties were 
opposed to the structure, and in our previous article 
We indicated the reasons offered for this opposition. 
The Privy Council have now issued a schedule 
of amendments to the ferro-concrete design, and 
these seem to justify the objections taken to the 
adoption of the system. These objections were 
largely associated with the difficult nature of the 
Strata on which the bridge piers must be founded, 
and the lack of prolonged experience of ferro-con- 
crete bridges. There is to be an opening span, 
and it is now proposed that dolphins should be 
provided for the protection of the angles of the 
bridge at this opening span, against the shock from 
a colliding vessel, without transmitting it to the 


structure they guard. This, however, is a pre- 
caution which is quite usual with steel bridges. 
An important point is that the cylinders, which 
were to encase the ferro-concrete piles, are now to be 
sunk at least 6 ft. into the river bed in the case of 
the ordinary piers, and at least 10 ft. in the case} 
of the piers for the opening span, while all the mud | 
inside the cylinders around the piles is to be re-| 
moved. As regards pile-driving, the height of the | 
drop is to be made 4 ft. instead of 2 ft. The mini- | 
muin thickness of the concrete covering the steel 
reinforcement in any part of the structure is to be 
at least 14in. The floor of the bridge is to be 
covered with a layer of asphalt over the entire area, 

in order to ensure water-tightness. It is pointed 
out, tao, that the details submitted in connection 
with the opening of the bascules are ‘entirely 
incomplete.” Again, the period of six months 
proposed for the maintenance of the bridge by the 
contractor after its completion is pronounced in 

adequate. This period, the Privy Council state, 
should be extended to two years, and the original 
tender for the construction of the work should 
name a definite amount for which the contractor 
should be required to keep in a thorough state of 
maintenance the structure, appliances and machi- 
nery, including the roadway and pathways, and the 
painting of all exposed iron-work for a further 
period of four years. Under this arrangement the 
contractor should be bound, at the option of the Com- 
mittee to be exercised at least two months before 
the expiry of the period of two years’ free main- 
tenance, to maintain the whole structure in perfect 
order to the satisfaction of the engineer for this 
further period of four years, for the amount asked in 
the tender. In this way the authorities will know 
at the outset what will be the cost, not only 
for erecting the bridge, but also for maintaining it 
for the first six years. Under the circumstances it 
would seem to be reasonable that the Waterford 
Council and the other allied public bodies should 
be free to invite tendersanew, not only for a ferro- 
concrete structure, but also for an all-steel struc- 
ture, with corresponding engagement for its main- 
tenance for six years. This would set at rest the 
question as to whether the all-steel or the concrete 
structure is the more satisfactory, alike from the 
point of view of first cost, stability, and mainte- 
nance charges. 


Tue GENERAL STRIKE IN SWEDEN. 


The general strike in Sweden, which was the 
ultimate outcome of the comprehensive lock-out, 
to which reference was made in our last issue, 
comprises at time of writing between 200,000 and 
250,000 men, so far, at least, as can be ascertained ; 
but the accurate census, which has been ordered, so 
far has only been completed in a few towns. The 
daily loss resulting from the strike has been 
officially put at some 200,000. Although it would 
be premature to give a definite forecast of what 
course the strike may eventually take, some of its 
features and some of its effects are already manifest. 
In the first place both sides are to be complimented 
for the dignity which has hitherto marked all pro- 
ceedings connected with it, and praise is more espe- 
cially due to the men for the absence, literally, of 
all disturbances, as well for the caution of their 
leaders in themselves recommending the stoppage 
of sale of intoxicants. Secondly, the general strike, 
in spite of its comprehensiveness, has no doubt 
proved a sore disappointment to its promoters, 
inasmuch as it has not, so far, been able to upset 
the functions of the nation’s every-day life to any- 
thing like the extent anticipated. Sweden, in fact, 
has looked like a country enjoying a general holi- 
day, an impression further enhanced by the many 
labourers in their Sunday attire who are to be seen 
about. True, the Stockholm and some other trams 
have not been running for a few days (some of the 
traflic is just about to be resumed), a number of 
steamers have been idle, and although there is no 
semblance, nor, as far as can be seen, much fear of 
a railway strike, a few trains have, in the mean- 
time, been discontinued on account of less traffic. 
The entire Swedish Press, excepting, of course, 
the Socialist papers, seems to side unreservedly 
with the masters, who unquestionably hold the 
best cards, legally and otherwise. In spite of 
their orderliness, the men lack thorough discipline, 
and local unions are apt to act independently of, 
or even contrary to, instructions from headquarters, 
a circumstance which is pretty sure to have serious 
consequences for their organisations. In various, 











though isolated, cases the men have returned to, or 





are about to return to, work, but, on the other 
hand, the printers are determined to go out on 
Monday evening. This means a distinct breach of 
collective contracts, and is a grave tactical mistake 
ofthe men. Both sides have refused to accept the 
service of mediators, but King Gustaf last Satur- 
day summoned the two leaders, M. Kjalmar von 
Sydow, the chairman of the Union of Swedish 
Employers, and M. Herman Lindqvist, the 
chairman of the labourers’ all-country organisa- 
tion, to the castle, in order to learn their views 
of the situation. The same day the Govern- 
ment issued a proclamation, in which reference 
is made to the services rendered last year by 
the Government in averting a vast lock-out, 
and to the hopes that this would have resulted 
in peace, for some time to come, on the labour 
market. These hopes, however, had been disap- 
a and comparatively insignificant disputes 
ave, in spite of the somewhat unfavourable posi- 
tion of the markets, brought about strikes and lock- 
outs, and now as a final outcome a general strike. 








Port Works, Buenos Arres.—H.M. Legation at 
Buenos Aires have forwarded a copy of the plan of borings 
made to the north of the north basin of the docks. This 
plan may be seen by British firms interested on applica- 
tion at the Commercial Intelligence Branch of the Board 
of Trade, 73, Basinghall-street, London, E.C. 





SHIPBUILDERS’ CONFERENCE IN GLASGOW.—A_ very 
successful general meeting of the Institution of Ship- 
builders and Engineers in Scotland and of the North- 
East Coast Institution of Shipbuilders and Engineers 
was held last week in the West of Scotland. Meetings 
for the reading of papers were held on the mornings of 
Wednesday and Thursday, but the papers were largely 
of an historical nature, notably, those on ‘‘ Explosives,” 
by Sir Andrew Noble ; ‘‘ Shipbuilding on the North-East 
Coast,” by Dr. G. B. Hunter ; and “ Shipbuilding on the 
Clyde,” by Professor Biles. Among other papers was one 
by Engineer-Commander Wisnom on ‘‘Combined System 
of Propelling Machinery ” (published in ENGiNEERING last 
week). Various social functions and visits to works 
assisted greatly towards the success of the conference. 





University Cotiece, Lonpon.—Professor J. D. Cor- 
mack has been elected Dean, and Professor J. A. Fleming 
Vice-Dean, of the University College Faculty of Engi- 
neering for the Session 1909-10. The Chadwick Scholar- 
ship and Medal has been awarded to F. L. Thompson. 
A. M. Sims has been declared proxime accesstt, and has 
been awarded a silver medal. The next session will begin 
on Monday, October 4, and special and postgraduate courses 
have been arranged to meet the needs of the following 
classes of students :—(a) Postgraduates and engineers in 
practice ; (b) others whose qualifications are, in the opinion 
of the lecturer, such as to enable them to follow the courses. 
Each course will include lectures and exercises, and 
the numbers admitted will be strictly limited. The fol- 
lowing are some of the special courses for next session :— 
‘* Steam-Turbines,” by Mr. W. J. Goudie and Mr. E. G. 
Izod (of Messrs. Willans and Robinson); ‘ Railway 
Engineering,” by Mr. H. Deans (of the Great Western 
Railway) ; “‘ Waterways, Harbours, and Docks,” by Mr. 
P/}* J Waimisley (En neer of Dover Harbour) ; ‘‘ Roads, 
Street-Paving, and Tramways,” by Mr. W. N. Blair 
(Borough Engineer of St. Pancras); ‘‘ Recent Methods 
and Instruments in Surveying,” by Mr. M. T. Ormsby ; 
**Electrical Design,” by Mr. H. M. Hobart ; ‘‘ The Ideal 
Arch, Metal and Masonry, Theory and Design,” by Pro- 
fessor. Kar] Pearson. 





Tue LATE Mr. Tomas Turner.—It is with regret 
that we announce the death of Mr. Thomas Turner, 
managing director of Messrs. Andrew Barclay, Sons, and 
Co. Limited, Kilmarnock. Mr. Turner, who wasa native 
of Tyneside, where he served his apprenticeship, had a 
wide and varied practical experience, and steadily worked 
his way up from post to post. In earlier years he held 
an engineering appointment in India, and at one time 
did work in technical journalism, being associated with 
the Mechanical World, for which he acted as editor 
for about twelve months. During his varied career 
he was successively steel-works manager to Messrs. 
Joseph Fenton and Sons, of Sheffield, manager to Messrs. 
Nicholson and Wilson, of Blaydon-on-Tyne, works 
manager to the New British Iron Company, Corngreaves, 
and, immediately prior to joining Messrs. Barclay, was 
works manager to the Shelton Iron and Steel Company, 
of Stoke-on-Trent. He joined Messrs. Barclay as general 
manager something over fourteen years ago, and had 
been closely associated with their various lines of 
manufacture ; he was personally responsible for many 
of the new designs and improvements they introduced in 
connection with winding-engines, and was closely in touch 
with the a and other specialities which 
they introduced. Mr. Turner was of a tactful and ener- 
getic disposition, and his varied experience and personal 
popularity served him in good stead in his important 

»st. He wasa Whitworth Scholar, a Member of Council 
of the Federated Mining Institute of Great Britain, and 
of the West of Scotland Iron and Steel Institute. He 
was also a member of the Institute of roe | Engineers, 
of the Institution of Engineers and Shipbuilders in Scot- 


land, and of the Institution of Mechanical Engineers. He 
was for some time President of the Kilmarnock Branch 
of the Engineering Employers’ Federation. 
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TORPEDO ATTACK. 


For some time pon Italy has made a special study 
of projectiles for above-water attack, and is now turn- 
ing her attention to the improvement of projectiles for 
under-water attack, with the result that considerable 
progress in this direction has already been made. Up 
to five years ago Italy was entirely dependent on other 
nations for her supply of torpedoes, but as the value 
of this arm of offence became increasingly evident, it 
was decided to provide for their construction in the 
country, and a complete establishment, capable of 
turning out 100 torpedoes per annum, was established 
at 8. Bartolomeo, in the Bay of Spezia, and this factory, 
being within the breakwater, is adequately protected 
from attack. The first lot of torpedoes have already 
been constructed at this establishment with good re- 
sults. These are of the standard 18-in. type, with the 
new air-heater, but, as the result of numerous experi- 
ments, it has already been found possible to increase 
the power of the standard type. 

However, the very conflicting accounts of the results 
of torpedo attack during the Russo-Japanese war 
rendered necessary some definite determination as to 
the actual result of the explosion of a torpedo of the 
new standard type against the side of a vessel, and it 
was decided to make a practical experiment in this 
direction with the battleship Francesco Morosini, 
which has been lately struck out of the active list of 
the Italian Navy. At the same time, advantage was 
to be taken of the experiment to test some new 
theories as to the best method of construction of 
a vessel’s under - water ae and arrangement 
of compartments in order to best resist torpedo 
attack. 

The Morosini, with her sister-ships the Andrea Doria 
and Ruggiero di Lauria, formed that famous trio of 
vessels constructed in Italy during the years 1882 to 
1887, which were armed with four 105-ton guns (17 in. 
in bore) and had an armour belt of 17? in., but the 
ends were unprotected save for an armoured deck of 
3 in. Their dimensions were as follow : — Length, 
328 ft.; beam, 65 ft. 6 in.; draught, 30 ft.; and they 
had a mean displacement of rather over 11,200 tons. 
Fig. 1 is from’a photograph of the Morosini showing 
the ship firing her guns. 

The attack was to be made by a standard torpedo 
with a normal charge, and the explosion was to be 
effected, as far as possible, under the usual conditions 
of an ordinary hit. 

In the case of the similar experiments with H.M.S. 
Resistance, in 1886, the first attack was made with 
a 16-in. torpedo charged with 93 lb. of gun-cotton 
lashed to a boom and placed longitudinally fore and 
aft in contact with the port side of the ship 8 ft. below 
the water-line, which brought it just above the bilge- 
keel. It will be remembered that the result of this 
trial was considered very disappointing, and it was 
regarded as proving that the offensive ay of the 
torpedo had been greatly exaggerated. The bilge-keel 
was detached and broken for the length of 20 ft., the 
outside plating and inner framing of the ship were 
bent inwards considerably from the bilge-keel up to 
the armour ledge, and there was a small longitudinal 
orifice just below the place where the torpedo had been 
fixed. A great deal of damage was done inside the 
vessel, but the large hole in the ship’s side which had 
been expected as the result of the explosion was non- 
existent, and the vessel could have easily been kept 
afloat. In this case a thick layer of coal had been 
placed between the side of the ship and the bulkhead, 
the coal being in immediate contact with the sides of 
the vessel. 

On the occasion, however, of the experiment against 
the other side of the vessel in the following year the 
torpedo to some extent regained its character. In 
this case the 16-in. torpedo, charged as before, was 
lashed at a greater depth, and under the bilge-keel, so 
that a much more effective vertical attack was obtained. 
This time the damage was so considerable that the 
vessel sank in less than 30 seconds, and when she was 
raised it was found that a large hole had been made 
in the j-in. outer plating, and the inner skin com- 
pletely carried away, whilst the wing bulkhead and 
the framing of the ship was smashed in over a lar; 
area. In this case the space between the wing bulk- 
head and the ship’s inner skin had been left empty, 
coal being stowed inside the vessel, and not against 
the ship’s side. 

In the case of the Morosim a frame cradle was 
attached to the vessel to carry the torpedo, which was 
placed at right angles to the line of keel, and with its 
nose touching the vessel. The regulation type and 
quantity of explosive were adopted, and the reservoir 
chamber of the torpedo was filled with compressed 
air of the pressure that would theoretically remain 
after a run of normal length. The depth below the 
water-line was 3 metres. 

The effect of the explosion above water (see Fig. 2, 
annexed) was not more than had been expected, but it 
was very evident that considerable damage had been 
done to. the vessel’s hull, as she quietly took a list 
and, swerving over on her side, went to the bottom, 
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Fic. 1. Tue Irattan Barriesuipe ‘‘ Francesco Morostnr.” 














Fie. 2. THe ‘‘ Francesco Morosini” AFTER THE ATTACK. 


where she still remains, while every day she settles 
rather more. 

An examination of the damage has been made, as far 
as possible, by divers, and it appears that there is a 
hole of over 50 square metres in area, which is con- 
siderably more than had been expected. It is considered 
that the result of this experiment will be the buildin 
by Italy of a new type of vessel, very swift, an 
with a main armament consisting of torpedoes, tor- 
pedo-tubes being fitted in a very much larger quan- 
tity than in any existing vessel. It is believed that 
if such a ship can get within striking distance, the 
effect of her onslaught will be much more deadly than 
all the mass of metal that can be launched from the 
guns of any existing vessel, of whatever type. 











NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 4. 

THE House has passed the Tariff Bill, as amended, by 
& narrow margin of twelve. The passage was effected | 
by the influence of the President. It will probably 
receive the Presidential signature in a few days. The 
results are far from satisfactory, and unless pheno- 
menal prosperity ensue the coming Congressional 
Election in 1910 will reflect the discontent. Pig-iron 
makers are steadily increasing capacity. The Carnegie 
Steel Company has 51 of its 59 furnaces in blast. All 
the furnaces in the Shenango and Mahoning Valleys, 
except one, are in blast. Large sales of basic pig are 
being made, and in consequence prices are quoted 
higher to-day. Forging billets are sold up, and have 
advanced 1 dol. Sheet and tin-plate bars are also | 
higher. The American Sheet and Tin-Plate Company | 
is operating 134 of its 186 sheet-mills, and capacity is | 
— increased. All kinds of sheet, especially corru- | 
gated, are advancing under a heavy demand. Strikes | 
continue at some plants. The strikes in the steel-car | 


works interfere with the operation of tin-plate mills. 
No approach to adjustment has yet been made. Large 
steel-car orders are in sight—one for 20,000 from 
the Pennsylvania Railroad Company, of which orders 
for 5000 will be placed as soon as in-coming bids are 
gone over. The Baltimore and Ohio Railroad Com- 
pany will want 4500 steel cars this summer. Bids 
were made for the steel several weeks ago, but the 
orders are held up. Besides this order, 3500 cars will 
be wanted later in the year. Quite a number of steel- 
plant enlargements will be made this year. Among these 
pending enlargements is that of the Standard Steel 
Company at Butler, Pa., where 6000 tons of structural 
material will be required for the new plant. The 
Standard Oil Company will want 1000 tons for a build- 
ing. A bridge to be built across the Ohio 12 miles 
below Pittsburg will take 5500 tons; the material 


| will be needed late in the year. The lesser branches 
|of industry are feeling the ge of improving busi- 
|ness. The merchant bar mills 


are all working full 
time at last, and orders are accumulating under the ad- 
vancing tendency in prices. The general belief is that 
there will be a general and rapid improvement in busi- 
ness, not only in ironand steel, but in all lines. The 
favourable reports from all agricultural sections are 
stimulating trade, especially among the thousands of 
country merchants of the Mississippi Valley and west- 
ward to and beyond the Rocky Mountains. To all 
outward appearances the country is entering once more 
on one of those phenomenal eras of industrial and com- 
mercial activities which have characterised the de- 
velopment of the country. 








Prrsonat.—Messrs. Wm. Whitwell and Co., Limited, 
Thornaby Iron- Works, Stockton-on-Tees, have appointed 
Mr. Frank Robinson, Exchange Buildings, Birmingham, 
as their agent in Birmingham and district. 
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GRINDSTONE-DRESSING MACHINE. 


CONSTRUCTED BY MESSRS. ALEFOUNDER AND KING (1908), LTD., ENGINEERS, LONDON. 
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We illustrate above a very handy andfefficient 


apparatus for dressing the faces and sides of large 
and small grindstones. It has been designed and is 
manufactured by Messrs. Alefounder and King (1908), 
Limited, 20a, Conewood-street, Hi hbury, London, N.., 
and combines several features thet are novel. In 
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Fig. 1 the machine is shown.as it would appear 
when in position for dressing the face of a stone 
running between the wooden sills shown, while in 
Fig. 2 it may be seen in position as used when dressing 
the side of a stone. Although the machine is more 
adapted for use on large stones mounted on fixed sills, 








or a framework on the ground level, it can be used for 
small stones, in which case it is attached to the iron 
trough or bed carrying the stone. Hitherto, in the 
former case, the dressing of large stones has not been 
an easy matter, on account of there being no iron 
trough to which the apparatus could be fixed. This 
difficulty has, however, now been overcome. 

The actual construction of the machine will be better 
understood by reference to Figs. 3, 4, and 5, which 
are respectively a front elevation, a part plan, and a 
transverse section. From these it will be seen that there 
are two base-plates A, which are securely fixed to con- 
erete blocks alongside the sills by bolts (not shown), 
and have in them slots for the reception of suitable 
bolts which secure the vertical split sockets within 
which are mounted the brackets C. These have solid 
necks, which pass into the sockets B, and can be gripped 
there by suitable tightening screws. The brackets C 
are so formed that they take the ends of the cylindrical 
slide-piece D, which is held secure by meaus of the 
hinged caps E. On the hollow cylindrical slide D a 
collar or slide F is mounted, which contains a nut which 
engages, inside the cylinder D, with the screwG. This 
screw can be rotated by means of the bevel-wheels and 
the hand-wheel shown at the end. Figs. 1 and 2 are 
reproductions from photographs taken in the shop ; 
actually the tops of the sills would be level with the 
floor, and the base-plates A would be sunk to the same 
level. 

On the slide F there is a cross-slide H working on it, 
which can be actuated in either direction by the milled 
hand-wheel I. On the slide H there is a carrier K 
which has a slotted base-plate, or quadrant, as shown, 
which can be moved round a pin L, Fig. 4, and can be 
fixed at any angle. In the carrier K there is a bearing, 
within which is mounted the spindle of an ordinary 
dressing-tool M, which rotates by contact with the grind- 
stone. The bracket N, which carries the hand-wheel that 
actuates the screw G inside the cylindrical slide D, is 
split, as shown, and can be tightened by a bolt in any 

ition, so that the bevel-wheels can be set accurately 
in gear, or the bracket can be removed altogether and 
can be placed on the other end of the cylinder D, so 
that the screw G may then be actuated from that end 
in case this may be necessary when the side of a stone 
has to be dressed. By means of this appliance the 
hand-wheel can also be set at any convenient angle. 

In order that the cutter used in dressing grindstones 
shall not be worn rapidly away, it is necessary that the 
stone shall be run dry while the cutting is being done. 
This naturally causes a great quantity of dust, which 
is very injurious to the man working the machine, 
and it is most important that the dust should not be 
allowed to float about in the air. In order to pre- 
vent its doing so, the pipes shown at O are provided: 
one at each side of the cutter. Through these pipes 
jets of water are delivered, but these jets do not touch 
the surface of the stone ; they strike only the dust as it 
comes from the cutter, and carry it into the trough 
below. When dressing, it is important that the axis of 
the cutter shall be exactly radial with the grindstone, 
and this condition can readily be met by rotating the 
cylinder D in the supporting brackets OC, the caps of 
which are hinged and tightened by swing-bolts. For 
purposes of this adjustment the two sights P are pro- 
vided (see Figs. 3 and 5). 

When the machine is used for trueing up the face of 
a stone, it is as shown in Figs. 3 and 5. hen, how- 
ever, it is desired to true up the sides of a stone, the 
cylinder is arranged at right angles to the position 
shown. The reason why the hand-wheel which actuates 
the screw G is pect by the bracket N, and not 
placed directly on the end of the screw, is because when 
placed in the latter position it was found that the 
man turning the handle was very apt to bark his 
knuckles against the base of the machine, or on the 
—— A smaller type of machine than the one 

escribed is also made. 








INDUSTRIAL NOTES. 

Tue twenty-third quarterly report of the Labour 
Party, issued from the h office, Victoria-street, 
London, tells first of all the story of the contests in the 
Attercliffe Division of Sheffield, as well as of that in 
Mid-Derby. The first was caused by the resignation of 
Mr. Batty Langley through ill-health, the seat being 
won by the Labour candidate, a member of the Pattern- 
makers’ Society, by a majority of 151. There were four 
candidates :—Mr. Pointer, Labour ; Mr. King Farlow, 
Unionist ; Mr. R. C. Lambert, Liberal ; and Mr. Muir 
Wilson, Independent Unionist. They are here placed 
in the order of highest to lowest poll. The three first 
polled 3531, 3380, and 3175 respectively. The vacancy 
in Mid-Derby was caused by the death of Sir Alfred 
Jacoby, so long the chairman of the Kitchen Com- 
mittee in the House of Commons. Here, again, the 
Labour candidate won, with a majority of 2543 ; the 
pollin, being : for Mr. J. C. Hancock, Labour, Miners’ 
candidate, 6735 ; Mr. 8S. Cresswell, Conservative, 4392. 
There were only two candidates. Mr. Hancock had 
signed the Labour Party’s constitution at the begin- 
ning of the contest, and was welcomed and helped by 
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the members of that party. The Labour Party regards 
the result as a great triumph for that section in the 
House of Commons. 

The executive reports that it has been represented 
at conferences in the constituencies of Gateshead, 
Middleton, and the Elland Division, and at confer- 
ences on unemployment at the Guildhall, London, the 
Peace Congress at Cardiff, and at the annual confer- 
ence of the General Federation of Trade Unions. The 
members of the party in the House of Commons are 
kept well to their work. As regards literature for 
propagandist and general purposes, the executive calls 
attention to its publications, and to those in preparation 
for the autumn campaign and in view of the General 
Election, which some persons think cannot be long 
delayed. A hand-book for speakers is to be ready for the 
autumn campaign. Sixty meetings have been arranged 
for October and November, and others are being 
organised. The question of registration is now claim- 
ing attention in all constituencies represented by 
ro Pla Members, in which there are candidates for 
future contests. Reference is made to the demon- 
strations in support of the Right to Work Bill, and 
the visit of the Czar to this country. The executive, 
in conjunction with other bodies, took part in the 
Conference on the Rules and Regulations on the Labour 
Exchanges Bill. The next annual conference is to be 
held at Newport in January next. 


Last week the Home Secretary introduced a far- 
reaching measure for regulating the hours of “a 
assistants. It is not intended to proceed with the 
measure this session, but it is introduced thus early 
in order to give time to all whom it may concern to 
consider its provisions in order that the scheme may 
have a fair cones of passing next year with the assent 
of all parties. There are six chief points in the Bill, 
as follow :—(1) The hours of shop assistants are not 
to exceed 60 per week, with a maximum of 60 hours 
overtime in the year; (2) No assistant is to be em- 
ployed after eight o’clock on more than three days 
in a week ; (3) A weekly half-holiday is to be granted, 
not later than two o’clock on the day fixed ; (4) Com- 
pulsory closing on Sundays is to be enforced, with 
the exception of Jews’ and certain classes of shops ; 
(5) Provision as to closing is to be extended to hawkers, 
cheap-jacks, and auctioneers; (6) Early-closing orders 
are to be at the option of local authorities ; London 
is to be regarded as one area. The measure is spoken 
of as ‘‘The Shop-Assistants’ Charter,” and certainly 
it is in advance of all previous legislation. It does 
not deal with the ‘‘living-in or radius agreements,” 
nor does it cover all that Sir Charles Dilke’s Bill 
takes in as to the Compulsory Closing under the Shop 
Hours Act of 1904. e latter has been, for the most 
part, inoperative by reason of the clumsy machinery 
or ite enforcement, and the power of veto by a local 
authority. It is a scheme which will evoke a great 
deal of criticism, and doubtless much opposition. Mr. 
John Barker, M.P., the head of the great Kensington 
business, expresses himself favourable to the objects, 
but does not commit himself to the details of the 
measure. 


The report of the Inter-Departmental Committee 
on the half-time system might be said to sound the knell 
of that much criticised system. Most of the Labour 
Leaders of the country during the last 40 or 50 years, 
except those in the textile districts, ar Lan- 
cashire, have favoured the abolition of the half-time 
system, but the textile workers could not see their 
way to join in its condemnation. The feeling in favour 
of its abolition has, however, wn during the last 
few years, and it is doubtful whether any very strong 
protests will be evoked evenin Lancashire. The Com- 
mittee are of opinion that the Le are advantages 
do not compensate for the admitted evils to which the 
system gives rise, especially to the children who are 
employed. They are not able to benefit to any large 
extent by the Education Acts of the last thirty-eight 
years. he abolition will, of course, lessen the family 
earnings of the operatives, but it may tend to better 
employment of those above the school age. It is 
important that the young should be fitted for all the 
duties of life, and hese commence now at an earlier 
age than formerly, so that tuition must begin earlier 
also. 





The case of Osborne r. the Amalgamated Society of 
Railway Servants, as rega-ds the legality of trade 
union levies in support of arenes, Seeuree 
tion was resumed in the House of Lords last week, by 
appeal, the appellants being the society, against the 
decision of the Court of Appeal, the ent bein, 
the objecting member, Mr. Osborne, the secretary o 
the Walthamstow branch. Mr. Spencer Bower, K.C., 
for the respondent argued that the power and autho- 
rity must be given by Act of Parliament to impose 
such levies, and the Trade Union Act of 1876 gave no 
such power. He held that what the Act did not ex- 
pressly give could not be held to be there. What was 
not expressly authorised was prohibited. On the 
other hand, many contend that what is not expressly 





forbidden is allowed as lawful. It was further con- 
tended that the enforcement of the particular levy 
was unconstitutional. Singularly enough, Sir R. 
Finlay, for the appellant society, gave up the point 
that the registration of the rules did not constitute 
mg Y But the registration was to ensure that the 
rules did not contravene the law ; the societies loyally 
accepted that, and relied upon registration, the 
registration is no guarantee, of what use is it? The 
objects are definitely expressed in all trade-union 
rules, and if any are contrary to existing law, — 
ought to be struck out, or so amended that they shall 
be in accordance with law. However, the one fact 
remains, judgment is reserved. It may be weeks 
before it is given, as presumably the House of Lords, 
the final Court of Appeal, follows the usual custom of 
other courts in the matter of vacations. 


The great Swedish strike was conducted with great 
consideration for law and order u 
of Thursday in last week, there being no signs of 
rioting or disorder. Indeed, the trade unions organ- 
ised, it is said, a force of some 50,000 strong to ensure 
order and peace in the struggle.. But it appears the 
Government was induced to send a force of military 
to the scenes of the greatest friction in order to pre- 
vent the strikers from unduly inducing others to 
join in the strike, and this led to friction. At the 
instance of the railway unions the troops, it is said, 
were withdrawn to a distance, but the presence of the 
troops was regarded as a menace. It is alleged that 
the men on strike respected the public service, and 
did not attempt to draw out those so engaged, but 
after the action of the Government more active mea- 
sures were to be taken. The first scare of disorder 
was on Thursday night last week at Norberg, near Ves- 
teras, where the por td were attacked when guarding 
some stores, and then the men went to the farms near 
to press the men into the strike. Thirty arrests were 
made, and the prisoners were rescued, only seven 
being re-arrested and detained. It is stated that the 
strike was caused by the proposed reduction in wages 
generally, and all agreed to resist it. The men were 
threatened with a lock-out, and they retaliated with a 
general strike. At the date of going to press, how- 
ever, things seem to be settling down, and there is a 
sensible improvement in the — tendency of the 
situation. Apart from Stockholm, a considerable 
number of men are again at work in all parts of the 
country, which appears to indicate that the strike is 
nearly over. 





Only a brief report of the settlement effected in 
the Scottish coal trade appeared in our last issue, the 
terms of which were only made known late on the 
Friday night preceding the August Bank Holiday. 
The matter is so important that a further statement 
on the subject may not be out of place, if only for 
historical reference. The opposing parties up to 
almost the last moment appeared to determined 
to resort to active hostilities, by strike and lock-out, 
when the President of the Board of Trade inter- 
vened, brought the parties together, and finall 
effected a temporary settlement on a basis whic 
leaves to another tribunal the final arrangement 
of terms. First of all the employers conceded the 
minimum wages basis as demanded by the men, but 
the amount is to be fixed within a definite period by 
arbitration, subject to conditions in the coal trade dur- 
ing the then ensuing eight months. The existing 
Conciliation Board is to be continued, with an obliga- 
tory neutral chairman. Any award made is to be for 
a period ending on August 1, 1912. The 50 per cent. 
basis on 1888 is to be the minimum—wages not to be 
reduced below that point. Provision is made for fluc- 
tuations in prices, and their relation to wages, the 
same to be dealt with by the Conciliation Board under 
the presidency of the neutral chairman. The state of 
trade at the time is to be taken into account. These 
generally were the terms mutually a, upon. An 
awkward crisis, which threatened to involve the whole 
coal industry of Great Britain in disorganisation, is thus 
terminated. Last week the Scotch Colliers’ Federa- 
tion ratified the terms as + upon by their repre- 
sentatives at the Board of Trade. The crisis may 
therefore be described as over, and peace once more 
— in the coal trade. In the English and Welsh 
coal trade matters have been settling down generally. 





The dreadful disturbances and rioting at Barcelona 
and elsewhere in Spain must not be put down to labour 
troubles, albeit that some of the leaders propounded a 

eral strike. It was in all respects a revolt, in which, 
it is feared, the forces of the priesthood and of the 
older royalists joined. The factions appear to fear 
the more liberal régime of the present ruler, and hence 
combine to cause discontent. It is alleged that a 
number of priests were among the arrested ; if so, was 
their presence due to peaceful exhortation, or to com- 
plicity in the revolt? The recent strikes in Paris 
were of the order here condemned, and were only 


put down after severe losses and damage to property, | 


to the close’ 





as well as suffering to large numbers of workers. Firm- 
ness and determination are required in the Labour 
leaders of to-day to prevent trade and labour unions 
from joining in revolutionary revolt. 





The officials and other prominent men in the friendly- 
society movement are still at variance over the pro- 
posals of the Government as regards provision for sick- 
ness, old age, &c., by the State. Some fear that the 
members will fall away from the hitherto voluntary 
associations for the promotion of thrift, and be content 
to rely upon State aid. The older and more experienced 
officials appear to be more or less favourable, but the 
whole question is to be considered at a conference with 
the Chancellor of the Exchequer, when doubtless some 
arrangement will be effected satisfactory to all. 





The dispute in the rivet and stud-making trade in 
South Staffordshire and Worcestershire indicates an 
expectation of a revival in trade. The men allege that 
wages have been so reduced that they are very little 
better off, if any, than the women chain-makers of 
Cradley Heath. 7 allege that the rates are merely 
starvation wages. They are asking from 10 to 25 per 
cent. advance, according to the class of work, but the 
employers offer no. concessions. The men decided, 
therefore, towards the end of last week to declare a 
strike at all the factories where no substantial advance 
was given or promised to be given forthwith. 





Some 200 young watermen on the River Thames are 
on strike against the alleged encroachments of the 
master lightermen, who seek to enforce a 14-hour day 
in lieu of the 12 hours fixed some years ago by Lord 
Brassey’s award. There is also another grievance b 
the watchmen, against being required to do other wor 
in the night watches for which they are engaged. This 
night-work also is said to be a variation of Lord 
Brassey’s award for that class of men. 





A dispute between the management of the Llan- 
bradach Colliery and the enginemen and stokers, owing 
to the introduction of non-union men, led to a riot on 
eer aay Rese last ; as the mob threw stones, the 

lice charged them with their batons, many persons 

ing injured. Locally it is said that the charge was un- 
provoked and unnecessarily violent, several trades- 
ig alleging that they were attacked while walking 
in their ordinary way of business. If that be so, an 
inquiry will certainly follow. 





At a meeting of the Gas Light and Coke Company, 
held last week, it was stated that 8000 of the employ<s 
had become co- ers under the scheme devised for 
that purpose. e directors expressed the hope that 
the scheme would be perpetuated and improved, so 
that all would share in its success. It is believed that 
the work will be more efficient and economical, and 
that the profits will increase rather than decrease 
under the scheme. 





The joiners in all the Royal dockyards are endea- 
vouring to obtain from the Government a fixed mini- 
mum wage of 36s. per week for all employed ; the 
rate now is 34s. 6d., while in private shipyards the 
rate is 39s. per week. It is recognised that there are 
some advantages enjoyed in the Royal dockyards 
— are not Am | by those working in private 

rms. 





The first week’s experience of the working of the 
Mines Eight-Hours Act can be no indication of its 
success, or non-success. But it would appear that 
after the friction caused by anticipation, and fear on 
the part of the mineowners as to the probable or pos- 
sible results, the initial stage has semet off fairly well. 
There is already a test case to be tried as regards the 
extra time allowed in the year for emergencies; the 
courts will adjudicate on this point at an early date. 

The President of the Board of Trade has decided 
that the ‘‘snap-time” for refreshment and rest shall 
be twenty minutes in each shift. The men wanted 
twenty-five, the masters offered fifteen minutes. This 
is of more importance to the pit-lads than to the men, 
as the former are growing and young, and have not 
the stamina to fast a long time like matured men. The 
settlement applies to all the pits in the Warwickshire 
coalfield. 





Tue JAPANESE Navy.—Two cruisers with a displace- 
ment of 5000 tons each, which were recently commenced 
at Nagasaki and Kobé, are the first of a series of four 
similar vessels which Japan proposes to build. The first 
of the two now commenced is to have Parsons turbines, 
while the second is to be fitted with Curtis turbines. 
The two cruisers are to be completed by 1912. It had 
been originally proposed that all new ironclads built for 
Japan should. ave Curtis turbines; but owing to the 

t success of the Parsons turbine in other navies, the 
apanese Government has decided to adoptthem exper! 
mentally. 
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THE ADVANCE OF MARINE ENGINEERING 
IN THE EARLY TWENTIETH CENTURY.* 
By Artaur J. Macinnis, of Liverpool. 


NEARLY forty years have ela since this Institution 
had the first ‘‘ Review of ine Engineering” read 
before it at the Liverpool meeting in 1872, and as it is 
not quite ten years since the last review was read, it 
becomes necessary to modify the title adopted by the able 
authors who, in the past, have so clearly brought forward 
the subject for consideration. Before p ing, it may 
be well to explain the omission of drawings or diagrams 
in this paper, as in the former, and for this the author can 
only plead that the exigencies of a busy life amongst the 
vicissitudes and happenings of Liverpool steam-shipping 
have left but little spare time ; and, further, the turbine 
and electric developments have been of late extensively 
illustrated in all engineering journals. 

Before reviewing the doings of turbine machinery, the 
author would like to have it clearly understood that he is 
in no way financially or otherwise connected with the 
manufacture or development of such machinery, and that 
the statements and opinions expressed are entirely 
on careful study and watching of the progress of the 
numerous vessels fitted. Under the circumstances, it is 
not out of place to note this review as being that of a 
new century, owing to the coincidence that it practically 
relates the advance of entirely new departures from the 
well-known forms of reciprocating and piston-engines, 
which hitherto were embraced under the simple name 
‘Mechanical Engineering.” This will be clearly demon- 
strated by the fact that, after consideration, it is found 
to be unnecessary in any way to touch upon the numerous 
intricacies and doings of reciprocating machinery, but at 
once to proceed to the consideration of the new form of 
marine engineering, which, so far as the merchant service 
is concerned, commenced with the twentieth century. 

True it is that the first turbine-driven craft appeared in 
1894, and, after various developments, it, in 1896, under 
the name of ‘‘ Turbinia,” attracted marked attention, and 
obtained for the persistent, and now famous, inventor 
(the Hon. C. A. Parsons) public recognition of his long 
years of — work and experimenting. Some idea of 
er long this system of obtaining a simple form of rotary 
machinery has been occup ing attention may be formed 
when it 1s borne in me | that almost the first actual 
Parsons turbine machinery publicly exhibited was at the 
Shipperies Exhibition held in Liverpool in 1886, when an 
installation was placed to generate electricity. 

From that time onward, turbine-driven electric generat- 
ing plants have been my introduced in electric 
generating installations, both on land and on sea, but more 
especially on steamers where the space is so restricted. 
Notwithstanding the excellent performances of the Tur- 
binia in 1896, it was not until 1900 that the first order for 
a real test of this form of propulsion for a commercial 
venture was placed. This was given by a syndicate 
headed by Captain Williamson, owner of one of the Clyde 
River services, and in June, 1901, the King Edward com- 
menced plying ; it was so successful that it was followed 
soon afterwards by the Queen Alexandra in 1902. Since 
then a rapid adoption of the system has taken place, 
turbine steamers having practically superseded all others 
for rapid Channel services, and also for ocean-going pas- 
senger vessels of considerable speed, the first Atlantic 
liner fitted being the Allan liner Victorian in 1904, fol- 
lowed in 1905 by the Cunard liner Carmania, and the 
same company’s Lusitania and Mauretania in 1907. 

By permission of Mr. James McKechnie, Table I. of his 

per,t read before the Institution at Barrow in 1901, 

rought up to date so far as turbine machinery is con- 
concerned, is reproduced below, and it will be seen from 
this that practically no advance or improvement has been 
made in consumption of fuel since that date, but the 
adoption of turbine machinery, although not actually im- 
om ing upon the consumption per indicated horse-power, 

as brought about an advance by the fact that it has 
enabled greater speed to be obtained. 


TaBLe I.—Average Results of Marine Engines. 


Boilers, eee, and Average Results: Turbines. 
Coal. 





' 1881 | 1891 





Year —s" .| 1872 1901 | 1909 
Boiler pressure 
Ib. per sq. in.| 52.4 77.4 | 158.5 197 195 
Heating surface per sq. ft. | 
Ofgrate .. .. oq.ft.| .. |30.4 31 38 & 43! As 1901 
Heating surface peri-h.-p.| | 
eq. ft.) 4.41 | 3.917 3.275 3.0 ” 
Coal per sq. ft.of grate Ib.| .. (13.8 15 18 & 28} ” 
Revs. permin, .. revs.! 55.67 50.76 63.75 87 -- 
Piston speed ft. permin.; 376 467 | 520 654 None 
Coal per i.h.-p, per hour | 
Ib.) 211 1.83 1.52 1.48 As 1901 
Average consumption on | 
prolonged seavoyage Ib.) .. | 2 1.75 1.55 — 


} Natural and forced draught respectively. 

Up to the present time but little progress has beer 
made in the adoption of turbines for slow-going merchant 
or other vessels, owing, no doubt, to the difficulty of 
applying the turbine to the single propeller, but in no 
other field of operation is there a an opening for a 
simple form of rotary machinery. 

To those who have of late had the experience of visiting 
the engine-rooms of vessels where nothing is visible but 
large cylindrical-looking, unmoving masses of metal, 
instead of towering cylinders and columns inside of and 
about which piston and connecting-rods, crossheads, 


* Paper read before the Institution of Mechanical 
Engineers at Liverpool on July 28. 
} Proceedings, 1901, Part III., page 607. 








valve motions, crank-shafts, levers, &c., are flying to and 
fro, it is self-evident that the old style must give way to 
the new. When it is borne in mind that it has taken 
over magiows. | years to render all parts of the reciprocati 
marine machinery fit for the work, it cannot be gainsai 
that ina few years the difficulties yet to be experienced 
will be surmounted by the adoption of the turbine in the 
steamer. 

rbine Machinery for Cargo Vesscls.—In order to 
make some efforts to bring about the use of the steam- 
turbine or other form of rotary machinery in this type of 
vessel, it will not be out of place here to consider the 
nature of the problem which awaits solution. In full-lined 
vessels of the single-screw ‘‘tramp” type the speed of 
revolutions of the propeller is not so great as to allow of 
the propeller shaft being driven direct from the turbine- 
rotor, so that it seems as if, even for this class of vessel, it 
would be necessary (notwithstanding the increased first 
cost) to adopt twin or even triple screws. In view of the 
present depressed state of shipping, this seems rather a 
startling proposition, but as for all practical purposes it 
is better to have more than one propeller on any vessel, 
there is no reason why, if a better type of propelling 
power can be obtained, this should not be done in the 
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same way asthe departure was made from the two to the 
three, four, and five-crank engines in all classes of mer- 
chant vessels. ; 

It may be remembered that when these multiple cranks 
were first adopted, it was generally remarked by those 
who knew that multiple cranks were all very well for 
high-speed mail boats, that three-crank engines would not 
suit the cargo tramp ; whereas to-day they are fitted in 
all sorts, from trawlers, drifters, &c., and even five-crank 
engines are now found on cargo-boats and six cranks on 
express liners. Bearing this in mind, there does not seem 
to be an insuperable objection to apply the turbine to 
slow-speed vessels by the adoption of multiple propellers, 
say three, as on moderate-speed liners. These propellers, 
smaller in diameter than the present single or twin screws, 
running at such speed of revolution as would allow of 
direct connection to the Parsons turbine, could, in the 
author’s opinion, be applied, and at but little, if any, more 
first cost than in existing practice; for although the 
cost ot three lines of shafting is to be met, they would be 
much smaller and lighter, and the advantage of the boiler 
pressure being much lower would enable considerable 
saving of cost and weight to be gained. : 

The marked advantages of turbine machinery in all the 
numerous vessels fitted up to date is so evident that it will 
be worth while enumerating them here, in order to point 


out the desirability of an early effort being made to apply 
them to the class of vessel now under consideration :— 

(a) The rapid changes of motion (twice per revolution) 
being done away with, the risk and liability due to 
fractures or flaws caused by concussions and shocks is 
altogether eliminated. 

(b) The absence of piston-rods, glands, slide-valves, 
guides, cross-heads, connecting-rods, link-motion, and 
crank-shafts removes all risk of undue heating and dis- 
tortion of parts. 

(c) The steady revolving motion on the shafting reduces 
the risk of breakage of shafts and propeller- es toa 
minimum, and also allows of less supervision, so that the 
men in c fe can devote more time to the firing and 
ae boilers, &c. 

(d) Theavoidance of risk of serious breakdowns caused 
by racing in 7 seas. 

(e) marked economy brought about by the very 
great reduction in the use of consumable and other stores, 
such as oil, packing, &c 

(f) The saving in men’s time in opening and adjusting 
and general overhauling. 

(g) The avoidance of an extensive outfit of tools and gear 
necessary to effect the work. 

(h) The reduction in first cost of many spare parts 
which must be carried for piston machinery in case of a 
breakdown. 

(¢) The at pe of boiler pressure, which has allowed 
of an extensive reduction in weight and first cost. 

(j) Another advantage is that the past eight years have 
shown that the Parsons turbine machinery will not break 
down or stop. From extensive inquiries which the 
author has made, notwithstanding that there are now over 
seventy steamers continuously plying to and fro, no sail- 
ing schedules have been upset by a failure of machinery 
up to the present, nor has a turbine steamer ever had to 
be towed into port. 

On the other hand, bepend the difficulty of keeping 
down the s of propeller revolutions to suit the tur- 
bine, the objections against its adoption are not very 
serious ; apparently some cargo space will be absorbed 
by having two or three tunnels aft, but this can be partly 
compensated for by a considerable reduction of engine- 
room opening through the deck upward. The risk of 
breakage of propeller-blades will no doubt be put for- 
ward ; but this all recent experience has shown in reality 
is no greater than with the single propeller. 

By consideration of the foregoing facts, it will be seen 
that the only (but natupelly Os most important) feature 
which has so far been against the use of turbines for 
cargo-boats is the mechanical one of relative speed of 
turbine rotor and propeller, and it is much to be desired 
that some similar syndicate to that which initiated the 
start on the River Clyde boats be formed to make a start 
with a cargo-boat, say, of 2000 to 3000 tons dead-weight 
and 10 knots speed. It also is necessary for those now 
actually engaged in the manufacture of turbine machinery 
to give the matter the most careful investigation, for the 
author, speaking with considerable knowledge and expe- 
rience of reciprocating or piston machinery, no hesi- 
tation in stating that rotary machinery must eventually 
re the present system. 

Jonsidering that under the British flag there are more 
than 6000 steamers of the cargo type, it will be readily 
conceded that this is an immense opening for the mecha- 
nical engineers of the country to supply new machinery 
for even the existing steamers. If this the case—and 
the author is strongly of opinion it is—there will be a 
revival of re-engining vessels, such as was experienced in 
the early ‘seventies in the replacing of simple by com- 
pound machinery, with the difference that it will not be 
necessary to re-boiler. 

In order to show how rapidly turbine machinery has 
come to the front, Figs. 1 and 2 (annexed) have been 
compiled, and from these it can be seen that the adoption 
of turbine machinery for main propulsion has been ex- 
tremely rapid, rising in the merchant service from one 
steamer and 3500 horse-power in 1901 to sixty-four 
steamers and 603,200 horse-power in December, 1908. 
There is no doubt that the adoption will become increasing] y 
rapid in the future, as the system spreads amongst al 
classes of steamers. 

Combined Piston and Turbine Machinery.—An instance 
of the striving after improvements on the machinery of 
steam vessels is the combined tae of piston and tur- 
bine engines recently built by Messrs. Denny, of Dum- 
barton, for the direct New Zealand service. This was 
fitted on the s.s. Otaki, of the New Zealand Shipping 
Company, London.* The adoption of this combination 
has n brought about by the efficiency of the turbine 
system when working on the vacuum, as the terminal 
pressure in the low-pressure cylinder of either triple or 
quadruple machinery is, as a rule, so high that it has 
been found there is power enough remaining to drive 
another or third propeller before allowing the exhaust 
steam to reach the condenser. 

_ The opportunity of being able to ascertain what supe- 
riority may be in this a over that of ordinary 
piston-engines was taken advantage of by Messrs. Denny, 
who built one steamer named the Orari, for the New Zea- 
land Shipping Company, and, on a second one being 
required, they induced the owners to adopt the turbine 
combined system in the second boat,’both vessels having 
the same boiler power and being built off the same lines. 
The result of the trial trip, which took place in October, 
1908, showed a slight increase in aaa of about half a 
knot over that of the Orari, and, so far as can be ascer- 
tained, this advantage has been maintained in the regular 
trade. As these twin vessels are like the Caronia and 


* This system was illustrated in Engineer-Commander 
Wisnom’s paper, and reproduced in last week’s ENGI- 





NEERING, Figs. 1, 2, and 3, on page 180. 
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Carmania, and also the Laurentic and Megantic, of special 
interest for comparative purposes, it may be of some 
service to note their particulars :— 























Tasie II. 
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1906|Orari -, 460.7 |60.2 31.3) 2 2 2 48) None} 200) 2 
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244; | 414) 69 | | 
1905/Carmania | 650.4 |72.2 40 Turbine 195| 3 
1905|Caronia ... 650 |72.2|40.2| 39 | 544) 77 | 11066, None | 210) 2 
1900|Laurentic | 550 /67.3.32.9/2 of 2 of| .. 4 of 54'None| .. | 3 
30) 46 53 
1909|Megantic 550 (67.3 32.9/2 of (2 of |2 of |2 of (60 None 2 
29 | 42 | 61 | 87 | 


So far as these combined piston and turbine-engined 
vessels have been at work, satisfactory results have been 
obtained ; but it is evident that an extensive adoption of 
this system will not be made, the days of the steam-piston 
—- for marine propulsion being numbered. 

ming now tothe mechanical details of turbine pro- 
pulsion, it must be noted how few there are to discuss 
compared with the very numerous details of piston 
engines, almost each one of which in itself has been 
the foundation of elaborate pers and discussion in 
the past. The only detail in the Parsons turbine- 
machine, since the shape and formation of the blades 
in both the stator and rotor have been fixed by its in- 
ventor, is the fastening of the blades or vanes, and 
this is of such a simple nature that all difficulties have 
been surmounted, and so far as the turbine proper is 
concerned the wear and tear are trifling. No doubt in 
some cases trouble has been experienced in straining in 
the rotors, due to centrifugal action; and it has been 
found that rapid corrosion in certain parts has taken 
place, but a few years’ further experience will probably 
solve and effectually remedy these and some other minor 
defects which have occurred. It is a pleasing duty to 
note how few are the details or defects now requiring 
attention in the turbines themselves, but it must not be 
forgotten that in the first trials many difficulties were 
experienced, and special merit is due to those en; in 
the early developing of this machinery, led by Mr. Par- 
sons, for so ably and so practically overcoming the diffi- 
culties which presented themselves. 

Condensers.—The obtaining of as perfect a vacuum as 
possible being a special factor in steam rotary engines, 
the question of an efficient condenser becomes all im- 
portant, and it is remarkable that almost simultaneously 
with the coming forth of the turbine the first real efforts 
were made to improve upon the ordinary surface-con- 
denser existing since the days of Hall, who introduced it 
in 1831, and actually had it fitted on the paddle steamer 
Sirius in 1837, and on the early Atlantic liner British 
Queen in 1839. After considerable study and experiment- 
ing of the condenser problem, it is a matter of common 
knowledge that it is only a few years that this ques- 
tion was given the great consideration which so important 
a matter deserved. After considerable study and trials, 
most interesting results were obtained by Mr. D. 
Morison, who, acting in conjunction with Professor 
Weighton, succeeded in discovering hidden defects and 
placing the designs of condensers, ‘‘Contraflo” and others. 
on a satisfactory footing, and fully explained them in 
various papers read before kind institutions. These 
improved condensers, with the addition of the modern 
improved air-pumps and the vacuum augmentor of Mr. 
Parsons, have ensured satisfactory ontler and have 
ware to hasten the adoption of the turbine. 

& Ying. Owing to the adoption of balanced-piston 
engines and the turbine principle, the shafting of modern 
vessels has now almost ceased to be the source of anxiety 
and trouble known in the past, the shock and uneven 
straining being almost altogether eliminated, so that it is 
unnecessary to comment upon this section of marine 
machinery, with the exception, perhaps, of the after- 


length of which the propeller is directly placed. This 
shaft, which formerly gave such trouble by frequent frac- 
tures, and, even when no fracture took p' caused un- 


necessary expense by the frequent drawing of the shaft 
inboard for examination, has of late become more satis- 
factory by the adoption of long continuous gun-metal 
liners or casings. e latter prevent all corrosive action 
in the portion of the shaft not visible, and the revised 
rules for diameter have also ensured ample strength bei 
given to withstand the rough usage to which this part o 
ar ling machinery is so liable, owing to varia- 
tion of draught of vessel and the violent racing and 
straining in heavy weather. 

Propeller.—W ith regard to the propeller itself little can 
be said, as the design and style of construction have now 
settled down to recognised types for the various classes 
of vessels. Notwithstanding the numerous papers read 
on the subject and immefise sheets of — ~ -_ dia- 
grammatic exposition given it, it is yet o trial and 
result that the best propeller can Se leeus for a vessel, 
and the recent alterations made in the blades of the two 

t liners Lusitania and Mauritania serve to recall the 
oings of H.M.SS. Iris and Mercury in 1878-9, when still 
more startling and unexpected results were obtained. 

Boilers. ming now to the steam-generator, and 
looking back since the last time marine engineering was 
brought before the Institution in 1901 by Mr. McKechnie, 





it is not possible to note any advance or change in the 
i ne snaidonl albteation teas taken place ; but the 


fo aor in the manufacture and working of larger | f 
boiler 


-plates have resulted in the still further reduction of 
rive’ As an instance of how extensive the 
modern boiler shell-plate has become, it may be men- 
tioned that the largest plate yet rolled measures 42 ft. by 
9 ft. 6in. by 1} in. thick and weighs close on 11 tons. 
Strange to say, this plate is not fitted on one of the most 
powerful liners, but on a moderate-size Mersey tug-boat 
named the Knight Errant. The introduction of auto- 
matic circulators, fitted inside the boilers without any 
working parts whatever, has materially reduced the 
repairs rendered necessary by the abnormal strains set up 
by the varying temperatures prevailing in different parts 
of the boiler. 

In considering this question of boilers, one must not 
omit to call attention to the still further advantage to be 
gained by the adoption of turbine machinery rg & 
the fact that lower steam pressure is required. at 
this means in saving of weight over the scantlings neces- 
sary for the boilers of quadruple and the later triple- 
expansion piston machinery can be fully realised when 
it is considered that in the case of the Lusitania and 
Mauretania the saving in weight on the boilers alone is 
about 120 tons over and above that which would have 
been required if triple or quadruple piston-engines had 
been used. This also applies in the case of the cross- 
channel vessels, such as the Isle of Man steamer Ben-my- 
Chree, to be seen at the Liverpool landing-stage, the 
scantlings in this vessel being something like 75 tons less 
weight than would be required for piston machinery of 
equal power. To the naval architect this gain of weight 

resents a pleasing factor, enabling him to provide further 
Caeey or satisfy wants demanded by the exigencies of 
modern travel. 

Mechanical Stoking.—A detail of considerable import- 
ance to the boiler-room is that of the adoption of mechani- 
cal stoking of some description. This, like other subjects, 
has been the cause of numerous experiments and patents, 
but so far it cannot be said to be so satisfactorily solved 
as to ensure universal adoption, although the Henderson 
system has been largely used. The fairly wide adoption 
of forced draught has, however, increased the difficulty, 
and this is much to be regretted, for there is no doubt that 
the want of some system is badly felt which could modify 
or completely do away with the arduous requirements of 
the stokehold of all steamers, at present so trying, and, 
one may say, so debasing, to humanity. When one con- 
jures up the scene on board of a large liner, where upwards 
of 1000 tons of coal are consumed in twenty-four hours, 
every ton of which has to be manipulated by the firemen 
and trimmers in temperatures rising sometimes up to 
120 deg. Fahr., the t want of mechanical contrivances 
is fully realised, and it is to be hoped that suitable forms 
of mechanical trimming and stoking of coal may be 
brought about, or that the adoption of other fuels or 
system of B eg od machinery may become prevalent. 

Water-Tube Botlers.—Before ing from the import- 
ant subject of marine boilers, it would not be fitting to 
omit some allusion to the water-tube boiler. Notwith- 
standing the numerous designs which have been put to 
work on warships, to o-craft, and in some cases mer- 
chant vessels, it must be admitted that up to the present 
this class of boiler has not succeeded, be the reasons what 
they may. In the warship of all nations, circumstances 
seemed to have forced the adoption of the designs, but 
that it is unwillingly done is evident from the fact that 
for the various craft associated with Royal Navies outside 
the fighting line, the Scotch or tank form of boiler is 
opted, as also in all Royal yachts and other 
pleasure craft. 

So far as the mercantile marine of the world is con- 
cerned, there are no more than 250 vessels of all classes 
of 300 tons and upwards fitted with water-tube boilers, 
and of these about 50 are passenger and the remainder 
of the ordinary cargo type. The most recent vessel 
fitted with water-tube boilers, and the first with tur- 
bine machinery built in Japan, is the Japanese s.s. 
Sakura Maru, which is of the following dimensions :— 
Length, 335 ft. by 43 ft. by 31.6 ft., of 3200 tons, and 
a displacement of 3880 tons on 17 ft. draught, and 8500 
indicated horse-power, with a speed of 21 knots; being 
of the so-called Volunteer Fleet, it is not unlikely that 
the adoption of the water-tube boiler of the Miyabara 
design in this case been due to the naval require- 
ments more than to its general suitability for commercial 
purposes. 

Fuel.—Coming now to the important question of the 
nature of the fuel used, even here it is to be regretted 
that no great advance has been made ; true it is that in 
certain trades, and on steamers favourably situated to 
obtain oil-fuel, progress has been made, but up to the pre- 
sent there is no gee ga sign that liquid fuel will 
generally supersede coal. This is much to be regretted, 
as there is no question that liquid fuel presents many 
features to recommend its adoption for marine pu 
and as it would be impossible to put its advantage in a 
— way than that recently published by Mr. Ker- 
mode, who has made the subject a life-long study, the 
author had asked his permission to reproduce them ere. 

**The economic compensations offered by liquid fuel 
are so many that a higher price can be deat, and in 
very many cases there is no excess of actual money cost 
against it. Coal, is under any conditions, variable as a 
means of raising steam and providin; wer. Its quality 
varies so enormously that its waste! Fs is not always 
a jated to its full extent. There are in it a number 
of constituents which are not at all necessary to the 

rovision of heat ; they are often injurious to boilers and 
stn and harmful to individuals working them. 
Again, it is costly to handle, and entails a lot of unneces- 
sary work in use. The vast difference between liquid 








fuel and coal is.no more graphically seen than in the 
bunkering of a vessel with coal and loading up with oil- 


uel. 
‘*With the new systems of spraying the fuel any kind of 
combustible liquid can be used, such as Borneo, Texas, 
Russian, or other crude petroleums or — residue, 
kerosene, shale oil, blast-furnace oil, ides many by- 
products, such as water-gas tar and Mond-yas tar. 

‘* The combustion is perfect. There is neither smell 
nor smoke, no dust, no waste of oil-fuel on starting or on 
shutting down, and no soot or ashes to remove. 

‘High calorific value bulk for bulk. The greater part 
of the above-named fuels will give off during carl lg 
tion nearly twice the number of heat units obtainable 
from ave coal. The cost of transit will therefore 
be about half that of coal, and the space occupied will be 
less. If the fue! is stored in suitable tanks, there is abso- 
lutely no risk from fire or explosion. 

** Cleanliness, simplicity of construction, ease of man 
agement, perfect and instant control of fires, as they can 
be shut down or started up again at a moment’s notice. 
Unlike a wood or coal fire, no fuel is expended and no 
heat is lost when the oil supply is stopped. 

“In the case of steamships the advantages may be 
enumerated thus :— 

**1. Cleanliness of handling. 

“*2. Steady steam ; fires never dirty, consequently no 
tube-cleaning. From the effect of dirty fires and boiler- 
tubes fouled with soot and ashes, quite 124 per cent. of 
steam is lost upon a voyage between points seven days 
apart. The loss of s is therefore considerable. 

“*3. Reduction of bunker space to about five-eighths 
that required for coal. 

** 4. Reduction in the number of hands in the fire-room 
department, as the apparatus is automatic in action, and 
one man can attend to several boilers. 

“5, Those portions of a ship which are now useless for 
coal-bunker purposes, through their narrowness or posi- 
tion, are always available for the storage of oil-fuel. In 
this way the double bottom can be used, and the trim of 
the ship can be preserved in the admission of sea-water to 
the emptied oil-tank. There need be no such thing as a 
list to port or starboard through being obliged to use fuel 
out of one bunker more than another. 

** A steam pump will readily remove oil-fuel from port 
to starboard, or vice versd, when the same expedient 1s 
impossible with coal. 

**6. The bunkering of the largest ship can be effected 
cleanly and silently in a few hours, as hundreds of tons of 
fuel can be pumped into the bunkers in an hour. 

‘7, There is no smoke even when steaming at full 
speed, and the fires can be checked instantly, if the engines 
are slowed and quickened again as instantly to meet the 
quicker speed of engine. 

** It may be added here that all boilers of whatever type 
are available for the use of liquid fuel without any modifi- 
cation in the arrangement of furnaces as used for coal, 
except in some special cases. 

‘*The difficult problem of bunkering a warship at_sea is 
got over at once if oil fuel be substituted for coal. Liquid 

uel has been used for locomotives for a great length of time, 
and there is no reason why it should not be adopted for a 
very great variety of Pn | craft which ply on our inland 
canals and for the coastwise steam lighterage service. Any- 
where east of Suez liquid fuel is cheaper to use than coal 
on board ship.” 

Following upon these statements, and based upon the 
actual results obtained, a most interesting comparison of 
the saving to be made is given by comparing the working 
of the Royal Mail steamer Lusitania with coal as with 
oil fuel, the effect of which is stated to be that the number 
of firemen will be reduced from 312 to 27, accommodation 
for passengers increased by 200, cargo capacity increased 
ed tons, and the monetary gain on each round voyage 
70001. over present return. It is surmised that in making 
this estimate no account has been taken of the cost» f 
adapting the furnaces ; but even here the cost would not 
be prohibitive, as the existing connections could be largely 
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Considering these advantages, and bearing in mind that 
oy have emanated from practical experience in naval 
and other ships, it must be admitted that if steam is to 
continue as the great motive power for marine propulsion, 
liquid fuel will, sooner or later, become more general, 
especially if the price of the material can be kept down in 
proportion to the increase in consumption which 
must, of necessity, follow if it be adopted. 

Internal-Combustion Dginns.— Plowing upon the sub- 
ject of liquid fuel, there naturally comes the question of 
internal-combustion engines, which are now being widely 
adopted for smaller craft, and also for barges. Numerous 
designs for different kinds of fuel are now being put to 
work, and are gradually being made use of in all parts of 
the globe, but up to the present no ordinary ‘0 vessel 
of 1000 tons or upwards has been so fitted, but, like other 
branches of marine engineering, the striving after greater 
economy will no doubt bring further paernaate. ; 

Following upon the liquid-fuel internal - combustion 
engine comes the very important one of using gene- 
ral on the vessel; of this it is difficult yet to 
express a decided opinion, as, with the exception of the 
now well-known suction-gas vessel Rattler, but little ex- 
perience has.been gained, and that only on smaller craft ; 
at the same time, consideration of the subject tends to 
raise hopes that a gradual introduction of the system may 
soon come about. 

That a considerable number of wants for this class of 
machinery have yet to be surmounted cannot be denied ; 
the want of simple and reliable reversing of propeller, 
ready provision for working all the numerous auxiliaries, 
providing heating apparatus and simple working appli- 
ances for —— and such like, present great, but not 
jnsuperable, difficulties, 
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One feature connected with all descriptions of internal- 
combustion engines, which will no doubt to a certain 
extent militate against them, is that up to the present for 
marine and practically all other purposes they must be 
of the piston and reciprocating type, which leaves them 
open to the objection that they are commencing where 
the modern marine steam-engine is leaving off. — is 
to say, the success of the steam-turbine machinery on 
board ship, as already considered, has practically created 
an objection to the further use of the crank-shaft and all 
its accompanying parts, so that under the present outlook 
the ro form of power motion appears to have the most 
favourable chance of general adoption, and it is to be 

tted that, so far as can be seen at present, there is 
but little hope that direct rotary power can be obtained 
by explosive motors in the near future. i 
“Direct Electric Drive for Propellers (see Fig. 3, below).— 
The fact that the —_ wer for marine propulsion must 
be directly rotary coupled with the success of the steam- 
turbine has brought forward another system, which, in the 
author’s opinion, will soon be widely adopted—namely, the 
application of electric power direct to the propeller shafts. 
In view of the fact that up-to-date steam still remains the 
most simple and most useful source of power available on 
board ship, and can, thanks to turbine machinery, be 
readily and economically my to generate electricity up to 
great power, it will not out of place to note the ad- 
vantages likely to accrue from the adoption of direct 
electrical shaft drive. 

In the first instance, reversal of the propeller with full 
effective power is attained and readily effected. ndly, 
the design of both the steam and electric plant can be so 
modified as to enable the naval architect to make better 
and more profitable arrangements for both passenger and 
cargo space. 

he application of the electric drive and form of motor 
has now been so improved as to reduce wear and tear to 
a minimum, and has also increased the efficiency, so that 
prompt and reliable starting, reversing, and stopping are 
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ensured. Owing to the fact that the lower boiler pres- 
sure can be used by the steam-turbine generator, it is 
anticipated that the weights of the steam and electric 
plants together will not exceed that of the present 
system of reciprocating machinery, and it is esti- 
mated that the first cost will average about the same. 
Of the advantages of this system one which will com- 
mend itself to the navigating department is that the long- 
looked-for apparatus to control the movements of the 
propellers direct from the bridge may be obtained. : 
Another advantage is, that electricity, like steam, is 
capable of being readily applied to all the other require- 
ments of shipboard, mon | as steering, windlass, and winch- 
work, combined with the further advantages of more 
economical distribution, and giving a simple and a - 
able artificial light throughout the vessel. It will, no 
doubt, be advanced by some that if turbine machinery 
has been the great success claimed for it in the early part 
of this paper, why is it necessary to add further compli- 
cations by introducing electrical drive? To this may be 
replied, that it is not proposed to use electric drive on 
fast vessels (naval or mercantile) where the turbine has 
been so successful, but to apply it to the slower-going 
cargo tramps, as, if the promises now put forward are 
carried out—and electricians state that they are quite 
Within the range of present practice—it will present the 
ist simple means of obtaining rotary motion slow enough 
speed to apply to the ordinary screw-propeller working 
from 70 to 120 revolutions. 
Foran account of the proposals as put forward, a study 
of the papers on electric power for marine propulsion, 
‘rought before the Institution of Engineers and _- 
uilders in Scotland by Mr. Mavor, and later before 
tnstitute of Marine Engineers, London, by Mr. Durtnall, 
will be found interesting. Should this system of main 
vlectrie drive for working screw propellers direct come 
‘out, it may be safely said that a new era of electric 
uavigation is about to dawn, and one promising great 
results. For instance, the continued decrease in the boiler 
sressures as commenced with the steam-turbine machinery 
will no doubt be further continued, and even lower pres- 
ures than now exist will be made use of, which will 
irgely decrease the weight of boiler installations and so 
cheapen the first cost. Through the fact of the greater 
portion of the machinery being electrical other than 
inechanical, the heavy weights of such moving parts as 
pistons, piston and connecting-rods, slide-valves, link- 
notion, eccentrics, &c., will be done away with, and so 
render the outfit and overhauling of the electric boat (a 
vessel propelled by electricity generated on board by 





steam) more simple and more easily effected than on the 
steam-propelled craft at present in use. 

Looking back to the papers previously read on this sub- 
ject, it will be seen that no such remarkable changes have 
taken place since the introduction of steam navigation as 
during the few years which have since the commence- 
ment of the present century. In none of the vious 
papers has even an allusion been made to the likely use of 
the internal-combustion engine or the ene for 
marine propulsion, and only in the last paper read by Mr. 
McKechnie in 1901 was mention made of the Parsons, 
which is the first successful adoption of rotary instead of 
reciprocating or piston machinery. g 

ing finally to the results attained by marine engi- 
neering to date, they may be cummed as follows :— 
Vessels of close upon 800 ft. in length and over 38,000 tons 
displacement are being propelled across the Atlantic at 
an average speed of 2b5 Knots by turbine machinery 
working up to about 70, horse-power, having a con- 
omenen of upwards of 1000 tons per day. Similar 
results have been given in the turbine-propelled warship 
Indomitable, of over 40,000 indicated horse-power, and 
maintained across the Atlantic with water-tube boilers. 

So far as the merchant marine is concerned, there is at 
present no sign that the great horse-power of the Lusi- 
tania and the Mauretania will be exceeded, or even 
equalled, for some years to come, as the large vessels now 
under construction for the White Star Line, following the 
types of the vessels constructed by them during the past 
twenty years, are reported to have but a moderate speed 
of about 20 knots, so that the machinery installations will 
be only of very moderate dimensions and power. i 
latter course is also being followed by the Continental 
lines, all their more recent vessels not exceeding 18 knots. 
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Pustic Works 1n Natau.—The Imperial trade cor- 
respondent at Durhan states that provision is made in 
the Natal estimates for 1909-10 for the expenditure -of 
806,000/. from loan funds, as follows :—35,000/. for agricul- 
tural works; 157,000/. for public works and buildings ; 
289,0001. for railway works (including 121,000/. for new 
rolling-stock) ; 294,000/, for railway construction; 20,0000. 
for harbour works ; and 11,000 for telegraphs and _tele- 
phones. The construction of a railway to Mid-Illov 
and an extension of the Port Shepstone line, are provider 
for at a cost of 145,000/. The balance of 294,000/. is 

uired for the completion of the Stuartstown Railway 
and the Natal-Cape line. 





Sourn Arrican Coat.—The Western Province (Cape 
Colony) Coal Syndicate has been carrying on some success- 
ful operations in the Gutherland and Zaingsburg dis- 
tricts. Work wasstarted in February on the Wi h 
Kloof farm. The workings are situated a little way up 
the south-east slope of the Roggevelt mountains. A seam 
which has been dealt with dips westward, its strike being 
north and south. Two tunnels have been driven, one 
following the dip and one following the strike. A seam 
of what was deemed anthracite has been exposed along 
the entire length of the work; it varies in width from 
12 in. to 33 in. It is somew broken, but after each 
break it has appeared wider, and the quality has become 
slightly better. An analysis made™by a member of the 

vernment Analytical ment shows that the coal 
obtained, which was first su to be anthracite, is 
really of a semi-bituminous c ter, comparing very 
favourably with Welsh steam coal. The coal is to be tried 
upon the Cape Government Railways, 





WORKMEN’S COMPENSATION CASES. 
Court oF APPEAL. 

P Lump Sum for I -—Ani ee 

‘ayment of Lwmp for Infant sey 5 ape a 


to be noted by employers when settling a c by 
an infant was considered by the Court of Appeal on 
July 22 in the case of Spillers and Bakers, Limited, New- 


castle, v. Ludlow. A boy of seventeen had received 
injury to his hand in the course of his employment with 
the appellants, who gave him full wages (to which an 
infant is entitled under the Act) from the date of the 
accident. until March 17 last, when, as a result of negotia- 
tions between the solicitors of the boy and the solicitor 
of the insurance company, a lump sum of 70/. as final 


compensation was agreed upon and the money handed to 
the boy’s father as nearest friend. This, it will be noticed, 
was a risky thing to do, as the money should not have 


been paid in- final disc’ of the employers’ liability 
until the employers knew the settlement was approved b 
the Registrar and duly registered, for nothing is final till 
the settlement is recorded. hen the memorandum of 

ment was submitted to the istrar, he, thinking 
the sum appeared inadequate, declined to record the 

ment. In these circumstances the employers asked 
the Court of Appeal to suspend the weekly payment to 
the boy until the 70/. handed to the father had been paid 
off. This the Court of Appeal refused, as the weekly 
payment to the boy of 7s. 2d. during his incapacity is for 
the benefit of the boy, and the employers in paying 
money to his nearest friend without knowing it would be 
approved as adequate final compensation by the arbi- 
trator, did so at their own risk. te should never be for- 
gotten that no agreement is binding until it is recorded by 
the Registrar, and in settlement on behalf of infants this 
is especially necessary. 

** Arising out of and in the Course of Employment.” — 
This point of law workmen appear slow to understand, 
and claims for compensation are too frequently made for 
injuries received for which employers can be in no wise 
responsible. The case in the Court of Appeal on July 22, 
Nolan v. Porter and Sons, was an ap’ of the workman 
against the Liverpool County Court Judge, who as arbi- 
trator refused to award the workman compensation for 
injuries received when going to work one foggy morning 
and stepping into a dock at a place where there was no 
gangway, when on his way to board his employers’ vessel 
in the dock. The dock was not the employers’ premises, 
and the accident, therefore, did not happen to the work- 
man in the course of his employment. © appeal was, 
of course, dismissed. 

Another case decided by the Court of Appeal on July 22 
—Brice v. E. Lloyd, Limited—is interesting under this 
head. In Lloyd’s paper-mills Brice was a labourer, who 
met his death one night at the supper hour. He took his 
meal seated on top of a warm tank, a rather Sages 
practice, which was without excuse, as Messrs. Lloyd have 
a well-ventilated and heated dining-room for their em- 
mee In coming down from his seat on the tank, the 
unfortunate labourer was killed, and the County Court 
Judge awarded compensation to his widow on the ground 
that the accident arose in the course of the man’s employ- 
ment, and that the man’s choice of a dangerous to 
take his meal was at most. only “serious and wilful mis- 
conduct,” which is no bar to compensation when the 
workman is killed. The Court of Appeal took a different 
view from the arbitrator. No importance was attached 
to the fact that the man not gone to the regularly 
appointed dining-room, but it was held that the arbi- 
trator, in drawing his inference from the facts of the case, 
went too far in concluding that use previous cases— 
where workmen were injured in places they were accus- 
tomed to choose for taking their meals—were decided in 
the workmen’s favour, that, therefore, he was bound to 
the view that the workman in this case was free to feed 
anywhere, to avoid the dining-room, and go to the roof 
in warm weather, or in cold weather to climb to the 
dangerous seat on the hot-water tank. The Court of 
Appeal differed from the County Court Judge because 
they thought the proper inference to be drawn from the 
facts was that the workman had exposed himself to 
danger which did not rise out of his employment. He 
had taken the risk himself, and the employers should 
not be responsible. The appeal of the employers was 
therefore allowed. 

Disease following Accident.-—If workmen sometimes 
vainly try to strain the law unduly in their favour, em- 
ployers perhaps as often make the same mistake in cases 
where disease is the immediate cause of death, and 
responsibility is denied, though an accident in the course 
of employment is the primary cause. Two cases illus- 
trated this error in the Court of A lon July 22. In 
the Appeal from the decision of the County Court Judge 
of Liverpool as arbitrator in the case of Hughes vr. Glover, 
Clayton, and Co., Limited, shipbuilders, the claim was 

e upon the death of the workman, who was employed 





as riveter. He fell at his work after the severe strain of 
on a nut; he was picked up dead, and a post- 
mortem disclosed the fact that there had been a rupture 


of the aorta. The man had suffered from aneurism for a 
length of time, and the medical evidence said that a 
he go might have caused his death at any time. This 
led the employers to suppose the death was not the result 
of an accident arising out of and in the course of the 
man’s employment. But they were wrong, and the Court 
of  ~ held that the rupture, as medical evidence 

roved, was caused by the strain of tightening the nut at 

is work, and that the man was killed by an accident within 


the compe J of the Workmen’s Compensation Act. The 
tendency of all the decisions in the Court of Appeal is in 
this direction. Even whena man is enfee or di 


if his death be either 


rimarily or immediately brought 
about by any work in t 


course of his employment, it is 
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deemed an accident arising out of his employment, for 
which the employer is liable to pay compensation. 

Another similar case, also decided against the em- 
ployers, was that of Lovelady and others r. Berrie, where 
a di labourer was engaged picking up cotton-waste 
from the holds of a steamship in a Liverpool dock. He 
was being sent ashore by the foreman on an errand, 
when as he came up out of the hold he was observed to 
be doubled up by pain, as if he had been hurt. He was 
obliged to go home, and the doctor found what he 
thought were bruises. The man a Aapeane and in a few 
days died of pneumonia, which supervened. The 
arbitrator at Liverpool awarded the widow compensation, 
and the Court of Appeal held he was justified in inferring 
from the fact of the deceased coming out of the hold in 

in that he had received an injury, and the evidence of 
eles found by the doctor su ted the supposition 
that he had an accident in the hold. The accident, 
and not the pneumonia, was the primary cause of death, 
and the County Court Judge, as arbitrator—who is the 
sole judge of the facts—was entitled to draw the infer- 
ence which he did, and, therefore, the employers’ appeal 
from his decision was dismissed. 

nts’ Claims.—The appeal of Hodson v. West 

Stanley Collieries involved a point which concerned a 
number of applicants who appealed against the decision 
of the Durham County Court Judge as arbitrator. In 
Hodson’s case the claim, with some thirty others, arose 
out of the accident at the West Stanley pits, when quite 
a large number of husbands and sons lost their lives. 
Mrs. Hodson lost her husband and two sons. She was 
unquestionably a dependant of her husband, and for his 
loss she was awarded 300/., which was the maximum she 
could claim asa widow. She also claimed, however, for 
the loss of her sons, whose united earnings were over 
4/. a week, while the husband’s earnings were over 2/. 
a week, ‘The three men had given the mother over 6/. 
a week altogether for household expenses. The family 
included six other children, who earned nothing, so that 
the mother not unnaturally expected she would have 
compensation for the loss of her two boys as well as 
her husband. The Act, however, only provides for the 
widow’s claim, and grants her compensation, when she is 
solely dependent on her husband, to the extent of 300/. 
Although Mrs. Hodson lost more than 4/. a week by the 
death of her two sons, and could have claimed for the 
death of either one of them had she been a mother solely 
dependent on his earnings, she could not claim to be 
dependent on them, having had 2/. 6s. a week from her 
husband’s earnings. She was only really dependent on 
her husband’s earnings at the time of his death, and the 
liability of the employers was limited to compensation for 
his loss alone. If, the widow’s circumstances had shown 
that the husband’s earnings were inadequate for the 
support of herself and the young children, she could have 
claimed to be dependent also on the sons’ earnings. Had 
Mrs. Hodson lost her husband and her sons in a railway 
accident, she might have recovered da at common 
law in respect of the loss of all three. Workmen’s com- 
pensation from an fm a ip is not on the same footing, 
and the Courts are bound strictly by the Statute, whic 
takes account only of the necessitous condition of a 
dependant. 





Hovusk or Lorps: APPEAL FROM Court OF SESSION. 


Low v. General Steam Fishing Company.—This case 
came before the Lord Chancellor and Lords Ashbourne, 
Atkinson, James, Gorell, and Shaw, and presented points 
of great interest and importance as to the liability of 
employers for compensation under the Workmen’s Com- 
pensation Act, which, though the facts were simple, had 
caused difference of opinion in the Scottish Courts. 

The Sheriff-Substitute at Edinburgh had awarded 1500. 
compensation (the minimum allowed by the Act) to the 
pas naeery a widow, for the death of her husband, who 
was employed as a watchman in Granton Harbour by the 
General Steam Fishing Company. The deceased went on 
duty watching four trawlers moored at the quay at 
4 p.m. on Saturday, February 22, 1908, and his duty 
ented at 5 the next evening. The evidence, which satisfied 
the Sheriff, showed that in connection with his duty the 
deceased was required at times to be on the quay to 
which the boats were moored, and he had to make his 
own arrangements for food and refreshment, and for 
refreshment he went to a aeighbouring hotel, and having 
returned to the quay, he was at the moorings when the 
accident happened, engaged in the performance of his 
duties. This evidence satisfied the Sheriff that the man 
met his death while in the course of his employment, and 
that his employers were bound to compensate his widow. 
The facts were indisputable, and no question of law was 
involved, he said, and he therefore refused to state a 
case, The parties agreed to take the Sheriff's narrative 
as if it were a case stated for the Court of Appeal. The 
Court of Session reversed the Sheriff's decision, and it 
came to the Lords, who by four to two allowed the 
appeal. The law is that the arbitrator is the Pew 
oF the facts, with which the Court of Appeal should 
not be concerned. The reason why this came to the 
Lords was that the employers, on the advice of the Inner 
Court, went to the Court of Session with the memoran- 
dum of the facts and appealed from the Sheriff on the 

nd that he had not drawn a reasonable inference 
rom the facts. The question what is a reasonable in- 
ference is one of law, and the Court of Session held the 
Sheriff was not correct in his inference that the man who 
met his death by a fall from the ladder from the quay to 
the trawler was really acting in the course of his employ- 
ment when he was on the ladder. The Court of Session 
held he was not. Had he gone on to the quay to adjust 
the moorings he would have been acting in the course of 
his employment. Going on to the quay during the short 
period of twenty-five hours for occasional refreshment 








was not, thought the Lord Chancellor, an essential part 
of his duty. His lordship seemed to consider that in 
going on the quay for pe die wero the watchman really 
suspended his employment, and that, therefore, the ent- 
ployers’ liability came toan end. The idea of “refresh- 
ment” seemed to suggest that the unfortunate man might 
have had too much “ refreshment,” and thus contributed 
to the fatal fall from the ladder. 

The case seems absurdly simple for a House of Lords 
appeal, but it is obvious that the facts are capable of a 
reasonable inference either way. 

A recent leading case of an engine-driver being killed 
when on duty at a moment when he left his engine to get 
a book for himself from a fellow-workman, and was run 
over by a passing train, was decided against his de- 
pendants because the deceased. though he met his death 
in his working hours, was not in the course of his em- 
ployment, because he was not engaged for his employers at 
the time of his death, but was for the moment about 
business of his own. The dock watchman’s case, the 
Court of Session thought, was similar, and so did the 
Lord Chancellor and rd Gorell. Lords Shaw, James, 
Atkinson, and Ashbourne, however, took probably the 
better view, that food and refreshment being essential to 
the performance of the watchman’s duty, he was reason- 
ahly supposed to be simply doing an act that was in the 
course  f his employment when he went to the quay to 
the hotel and came back to the dangerous dock | 
descend to the trawler. 

The case is uncommon and interesting as showing that 
the inference that may reasonably be taken from indis- 
— facts is, as a matter of law, capable of such 

ifference of judgment as to justify appeal to the High 
Courts, even to the House of Lords, and that even there 
difference of opinion may be held by the greatest legal 
minds in the kingdom. 


der to 








Tue Ratways oF THE Wor.ip.—The Annales des 
Ponts et Chaussées publish a detailed series of tables taken 
from Archivs fiir Hisenbahnwesen, giving the development 
of the world’s railways from 1903 to December 31, 1907. 
According to these, the railway lines in Europe at the 
latter date had a total developed length of 320,810 kilo- 
metres (just under 200,000 miles), being an increase of 
6.8 per cent. compared with 1903. The length of the 
railways in North, Central, and South America was 
487,506 kilometres (303,000 miles), an increase of 12.4 per 
cent. In Asia we find 90,577 kilometres (56,200 miles) of 
lines, an increase of 21.5 per cent. ; in Africa, 29,798 kilo- 
metres (18,500 miles), an increase of 24.4 per cent. ; and in 
Australia 28,592 kilometres (17,800 miles), an increase of 
7 per cent. 





CONVERSION OF A MINERAL RAILWAY FOR PASSENGER 
Trarric.—The Burry Port and Grendraeth Valley Rail- 
way, constructed on the site of an old canal about 1866, 

been worked as a mineral railway up to the present 
date. It has now been adapted for passenger traffic under 
the superintendence of Mr. H. F. Stephens, of Tonbridge, 
Kent, and is now open. This is an instance of the utilit 
of the Light Railways Act, under the provisions of whic 
the line has been converted, enabling a railway long used 
for mineral traffic to offer facilities for passenger traffic to 
a district greatly in need of such. The main line is about 
11 miles in length, from Burry Port to Pontyberem, with 
a branch 14 miles long to Kidwelly. Stations have been 
rovided at Burry Port, Pont Yates, and Pontyberen, 
ving single platforms and economical station buildings 
(with the exception of Pont Yates station, which has two 
platforms, and is a passing-place). There are also halts 
at Pembrey, Pinged, Trimsaren-road, Pont Newydd, 
Pont Henry, and Kidwelly. The line is worked by an 
independent company, and possesses eight locomotive 
engines of various ty ten passenger i which 
have been specially adapted for running on the line, also 
a number of other vehicles. The permanent way is laid 
with flat-bottom rails weighing from 65 lb. to 75 lb. per 
lineal yard, and is of standard gauge. The safety of the 
a is ensured by the use of the electric staff apparatus 
or block-working purposes. 





Rattway aND DrainacGe Work 1n Mexico.—The 
Diario Oficial of June 8 publishes the text of a contract 
entered into between the Ministry of Communications 
and Messrs. José Espinosa Rondero and Antonio Paredes 
for the construction and working of a steam railway from 

Industrial, on the Monte Alto line, to Puente 

Nuevo, on the Ixtlahuaca to Mafi line. Work must be 
commenced within six months, and six years are allowed 
for the or of the entire line. The concession- 
naires are allowed five years in which to import the 
necessary materials free of duty. The Diario of June 18 
blishes the text of a contract entered into between the 
exican Goverment and Sefior Manuel Cuestra Gallardo, 
whereby the latter undertakes to carry out an extensive 
scheme of irrigation and drainage weiles which will have 
the effect of reducing the bed of the lake of a 
is will involve the construction of a dyke from 
La Palma to Jamay, the making of channels and embank 
ments to confine the waters of the rivers Duero, Jiquilpan, 
and Sahuayo, and the construction of a canal to collect 
the waters drained from the mountains and lands com- 
prised within the specified zone. The contractor engages 
to commence work within two months after the approval 
of the plans, and to complete the same in filty-four 
months. In order to facilitate the carrying out of the 


work the Government have vided for a loan of 
3,000,000 pesos (about 906 00) to be disbursed in 
Diario containing further 


monthly instalments. 

particulars may be seen by British firms interested on 

application at the ial Intelligence Branch of the 
of Trade, 73, i -street, London, E.C. 





CATALOGUES. 


Messrs. Harri_tp AnD Sons, Norwich-street, Fetter. 
lane, E.C., have sent us a small catalogue of printing- 
machines specially designed for high-speed work. Punch. 
ing and_ perforating anaes guillotines, stereotyping 
plants, imposing irons and frames, racks and other 
printer’s joinery, wrought-iron chases and furniture are 
also illustrated and prices stated. 


Messrs. Tough and Henderson, 66, Upper Ground. 
street, Blackfriars, 8.E., have issued a little booklet con- 
taining a calendar for the year ending June, 1910 and also 
information for the use of navigators and shippers on the 
River Thames. Tables showing the distances from 
London Bridge of various points up to Oxford and down 
to Barrow Deeps, particulars of lights and buoys in the 
estuary and reaches, lists of docks, public moorings, &c., 
are also given. 


The “‘Sucleen” is the name of a new vacuum cleaning 
apparatus for domestic use. These machines differ in 
detail from others on the same principle, one advantage 
being that the air-filter can be cleaned by turning a handle 
on the side of the cabinet, the dust dropping into a bow] 
which is emptied at intervals. The machine, which may 
be —_ either by hand or by electric motor, is sup- 
pli a Krupka and Jacoby, 11, Queen Victoria- 
street, E.C. 


From the British Thomson-Houston Company, Limited, 
Rugby, we have received a pamphlet describing exhaust 
and mixed-pressure steam-turbines of the Curtis type, and 
calling attention to the advantages to be éuivel | from 
their use. If the exhaust steam from a non-condensing 
engine is supplied to one of these turbines, an increased 
output of some 75 per cent is obtained; and if the engine 
was originally running condensing, 30 to 50 per cent. 
extra power is obtained with the same fuel consumption. 


Leaflets have been received from the Fawcett Construc- 
tion Company, Limited, Tunnel-avenue, East Greenwich, 
illustrating and describing their ‘‘ Mon’lithcrete” steel 
girders for concrete-floor construction. The girders are 
ordinary steel joists from which parts of the web have 
been removed, leaving an arrangement resembling a 
lattice girder with tension members only. The floor is 
made up of these girders suitably spaced, twisted hoop- 
steels being placed in each web opening, and the whole 
filled in with concrete. 


A catalogue, giving prices and particulars of tacho- 
meters and other similar apparatus, has been received 
from Mr. Jens Orten-Béving, 72-74, Victoria-street, 
Westminster, S.W. The instruments are made under 
Dr. Horn’s patents, and the catalogue gives prices and 
particulars of hand and fixed tachometers, s -indi- 
cators for locomotives, tramway-cars, launches, &c., tacho- 
graphs, and revolution-counters, and we also notice an 
excess-speed indicator which is arranged to ring a bell or 
light a lamp when a certain speed is exceeded. 


A catalogue of specialities for steam-users is to hand 
from the Hudson momiser Company (1907), Limited, 
Gloucester House, 2, Bishopsgate-street Without, E.C. 
The list includes their well-known combined feed-water 
heater and oil-separator, in which exhaust steam freed 
from oil is utilised to heat the boiler feed-water and to 
supply a oy almost-boiling water for other pur- 

The Hudson oil-separator is also described and 
illustrated, as well asa live-steam feed-water heater which 
is fitted in the steam-space of the boiler. 


Messrs. R. Waygood and Co., Limited, Falmouth-road, 
S.E., have just issued a catalogue section cealing with 
electric lifts. These lifts are operated either by a drum 
winding-machine or a V-sheave drive, and are arranged 
for either car-switch or push-button control. A number 
of passenger and goods lifts have been installed in various 
important buildings and also on several ocean liners, and 
excellent half-tone illustrations of these are given, as well 
as of the public lifts at Bournemouth, Ramsgate, and 
Lisbon. lectric service lifts for hotels, &c., are also 
illustrated and described. 


Several leaflets illustrating their wood-working machi- 
nery have reached us from Messrs. John Pickles and Son, 
Hebden Bridge. Band-saws, log frames, deal and flitch 
frames are illustrated, and one leaflet is devoted to 
veneer-cutting machinery, and describes a machine in 
which the cutting 5 is kept constant as the log 
decreases in diameter by automatically traversing the 
driving belt along a pair of conical pulleys. From the 
same firm we have also received leaflets giving prices and 
a eee of machines for making hollow concrete 

uilding blocks, drain-pipes, &c. 

We have received from the Avonside Engine Company, 
Limited, Fishponds, Bristol, an illustrated catalogue of 
locomotives, varying in size from the smallest contractors’ 
engine to those required for heavy main-line service. 
Attention is called to the advantages of the Avonside 
steam railway motor-cars for use on branch-lines or for 
suburban work. The firm also manufacture boilers 
designed to be heated by the exhaust from large gas- 


-| engines, between two and three pounds of steam, at a 


ure of 70 lb, per square inch, being generated per 
e-horse-power hour with engines working on producer- 
gas. 








Mexican Metatturcy.—The construction of the first 
steel plant in the south of Mexico is p ing at Corral, 
and the works are expected to be in going order early in 
1910. The t will cost 400,000/., and will have a daily 
capacity of tons. The undertaking has French capita! 
at its back, and the machinery will be principally of French 
manufacture. Excellent ore is found in large quantities 
within five miles of the new works. 
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AGRICULTURAL APPLIANCES. 


19,955. G. Briddon and Briddon and Fowler, Limi- 
ted, Bredbury. Roller Flour-Mill Machinery. 
(2 Figs] September 23, 1908.—This invention relates to roller 
flour-milling machinery, the object being to — an improved 
arrangement of mechanism for enabling the feed-plate in connec- 
tion with the feed-roller to be adjusted as required. The inven- 
tion consists of a pivoted arm or quadrant ted to bear against 
the lower end of the feed-plate, a hand-lever fixed on the axis of 
the quadrant having a spring-controlled catch pny with a 
notched quadrant mounted loosely on the axis of the first quad- 
rant, such second quadrant being provided with teeth engaging 
a worm, the whole forming means for moving the first quadran’ 

away from the feed-plate and returning it to the exact previously- 
adjusted position. a@ is an ordinary feed-roller having a feed- 
plate b pivoted at c, the latter being normally pushed away from 
the former by the weight of ~~ passing to the grinding rollers 
from the shoot. To adjust the plate with relation to the roller a, 
the pivoted arm or quadrant d is employed, the contact point cf 


| 



















which with the feed-plate b can be adjusted so as to increase or 
decrease the available space between the plate and roller. The 
quadrant d is formed in one with, or secured to, the su pots 
shaft /, as is the hand-lever g for operating it. The hand. ever is 
provided with a spring-catch device controlled by a Ps i 
and — ss in conjunction with a quadrant k mounted 
upon the of the quadrant d, or directly on the shaft f. The 
quadrant k can be adjusted in relation to the quadrant d, and 
hand-lever g by means of a worm m gearing with worm teeth n 
on it, the worm being rotated in either direction by a small hand- 
wheel. By these means the contact-point is adjusted with rela- 
tion to the feed-plate } so as to allow a greater or lesser quantity 
of grain to be fed. On the other hand, the hand-lever g can 
remove the quadrant d entirely away from the plate when 
required, and can replace it in exactly the same position again 
for the feed. In this way the feed, having been once set, can 
always remain constant until required to be set again for a diffe- 
rent degree of feed. (Accepted May 26, 1909.) 


ELECTRICAL APPARATUS. 


11,871. The Hon. C. A. Parsons and A. H. Law, 
Newcastle-on- utators. (6 Figs.) June 1, 
1908.—This invention relates to su for commutators of 
dynamo-electric machines. The object of the invention is to 
support the commutator in such a manner that it can expand 


without danger of jamming or becom loose, or throwing undue 
stresses on the shaft. The ther my Lew in pooviding means 
for allo the commutator to e: tudinally without 
the use of sliding metallic surfaces, by one or both ends 


reamer ogo is capable of deformation in an axial direction. The 
inven consists more specifically in sw one or both ends 
of the commutator by a com vely thin ragm ri y con- 
nected to the shaft on which the commutator is ied. As 
shown in Fig. 1, on the outer end of the shaft a, there is provided 
a steel dia d on a strong hub b, which is threaded over the 
armature and keyed thereon. The diaphragm d is attached 
firmly to the outer one of the rings ¢, fitting on the commutator 
bars g, and thus supports the outer end of commutator. The 
hub of the diaphragm is held in position by means of a nut ¢, 
preferably so placed as to exert a constant re on the com- 
commutator may be sallarly supported by a dlaphragta with holes 
commutator may ly sup) ya 

in it to pass the commutator connections, oan Fig. 2, or 
the connections may be carried outside the diaphragm, or the 
commutator may be supported by a cone in the usual way. 
(Accepted June 3, 1909.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


ig.ies. Albion Motor-Car , Limited, and 
T. B. Murray, Scotstoun. Carb (4 Figs.| July 
4, 1908.—The invention has for its object to provide a carburettor 
embodying an extra air-control valve, controlled directly by the 
8| of the engine, and in combination therewith, a static adjust- 
able valve, supplying to the throttle-valve a certain definite and 
ustable quantity of air irrespective of the -controlled 
valve, and in which the air-control valve is directly connected to 
the governor, while the air and gas throttle-valve, the supply of 
air to which it controls, is indirectly connected to the governor 
through a floating-lever device. Air is drawn thi h an orifice 
past a float feed-controlled jet-nozzle A! connected by a tubular 
passage A®, at the end of which remote from the jet-nozzle is a 
throttle-valve B. Beyond the valve B the passage debouches into 
a chamber B!, communicating with the engine cylinders by an 
outlet B®, A second (C—that for the air to be added—also 
debouches into this chamber B!, and is controlled by a piston- 
valve C! upon the same spindle C2 as the valve B, the two valves 


we 

















B, C! being so contoured that in various positions they give those 
relative proportions of air and which have been found to be 
correct. The valve-spindle C? is controlled by a ng D actin 
to close the valves B, C1, while the lower end of the spindle 
en, by a es roller on the floating-lever D4. One end of 
the floating-lever is connected by a link to a hand-lever D5 under 
control of the operator, and the other endis pivoted on one arm E 
of a three-armed bell-crank lever, the second arm E! of which 
engages the muff E? of the governor. There is also provided for 
operating the valves B, C! a tappet G carried on a shaft rotatable 
by the operator, so that he may move the valves independently of 
the governor. The air- C irf addition to 17 controlled 
by the valve C! at its outlet end is controlled at its inlet end by 
a valve H of similar t carried upon a spindle directly connected 
to the governor by a link between it the third arm H® of the 
bell-crank lever. The valve H is thus operated by the governor 
without the interposition of any floating-lever control device. 
(Accepted May 19, 1909.) 


HYDRAULIC MACHINERY. 


2224. J.L. Brunton and W. P. Brenton, Liverpect. 

ulic Valves. (5 Figs.) January 31, 1908.—This inven- 
tion relates to hydraulic valves of the class in which a slide is 
fixed to a differential piston working in a hydraulic cylinder, one 
end of which is always open to the water supply which acts on 
the smaller area of the piston. The invention consists of means 
for automatically compensating for creeping of the piston due to 


Fig.1 

















on a suitable structure which possesses considerable strength 


nected respectively to pipes ¢, f, and g, ¢ and g bei i for 
supplying water under — to any desired Hf Rng B VP being 
the exhaust pipe. In the, position shown, the piston b is abou 
midway of its stroke, and the pipes ¢, f, and g are all closed. So 
far the apparatus is of ordinary construction. }* is a Bs 
formed in one side of the slide 6%, and b4 is another pas- 
sage formed by a ve in its face. @® is a port in the cylinder a, 
which is connected by a pipe j to the bottom of the cylinder, 
afisa ve or formed in the wall of the cylinder. The 
iston 6 is kept almost stationary in its mid-position in the follow- 
ng manner :—If by reason of leak the 
nm begins to descend, the upper end of the passage b® comes 
nto communication with the port a5, and its lower end into com- 
munication with the passage a6, Water under pressure now 
pears from the upper end of the cylinder by the passages a® and 
*, port a5 and _ jinto the lower end of the cylinder, causing 
the piston to rise again. Similarly, if the piston begins to rise 
owing to leakage past it, or from any other cause, the ba 
is put into communication with the port a5 and the exhaust port 
a’, ns oe ap age —y - lower end of the a 
escapes directly to the exhaust by the pipe j, port a5, passage }4, 
port a%, and pipe J, and the piston is nad] down again by the 
pressure on the top. (Accepted May 12, 1909.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


o 


3527. The and Engineering 
Chucks. [1 Fig.) February 12, 1909.—This invention relates to 
chucks for holding drill-bits, and more ly to chucks for 


use with drills of the vertical type. The chuck a is provided with 
a rectangular socket b, into which a drill-stock fits. In the walls 
of the socket a hole is formed, in which a locking ball ¢ is located. 
The ball e is adapted to enter either of two ions f in the 
drill-stock. A sleeve g, formed with an annular groove A and a 
= portion j, is adapted to reciprocate upon the chuck, which 

provided at its upper end with a pin &, or a collar, and at its 





(3527) 


lower end with a collar to limit the upward and downward move- 
ment of the sleeve. With the sleeve in its lower position, the ball 
e is forced into and held in one of the depressions / by the plain 
portion of the sleeve, and the drill is locked in the working posi- 
tion. Immediately the sleeve g is raised so far as the stop & the 
ball is free to fall back into the groove h, leaving the drill free to 
be removed. In order to ensure diate disengag t of the 
ball and drill stock, the hole in the walls of the socket may be 
inclined or countersunk, so that the movement of the ball may be 
aided by gravity. The outer surface of the sleeve g may be milled, 
to produce a convenient gripping surface. (Accepted June 3, 1909.) 


RAILWAYS AND TRAMWAYS. 


9775. The Magnolia Anti-Friction Metal Company 
of Great Britain, Limited, and E, Peckham, London. 
Trucks. (3 Figs.) May 5, 1908.—The present invention relates 
to trucks for way and tramway vehicles, particularly vehicles 
propelled by electric motors. The object of the invention is to 
provide a single-axle pivoted truck, which, when employed in 
pairs, presents a ~— f wheel-base to carry safely a — 
Sorbony. Each truck comprises an auxiliary frame 1 carried 

supported on a main structure 2, both the frame 1 and the truck 2 
being trussed and braced to offer rigidity, and ther form a 
structure which is pivoted at 3 to the car-body centrally over the 
axle. Each truck sw an electric motor, The trucks are 
8 nded from the car-axle journal-boxes 6 preferably by means 
of links, this method of suspension permitting the trucks to move 
laterally and independent of the axle, and the trucks are nnn 
connected to the car-body by king-bolts to allow also an indepen- 




















\ 
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dent swivelling movement of the truck. To permit this swivel- 
ling movement to occur with as little friction as possible ball 
bearings are inte’ between the surfaces of the 
auxiliary frame the car-body. The two separate trucks when 
in are connected together to allow one truck to move 
peony mppens of the other. The means for con the trucks 
include rant-shaped bars 12 attached one at the inner end of 
each main truck-frame. A rod or link 13 loosely connected with 
the bars 12 by means of a roller connection provides an articu- 
lated connection between the two trucks, thus permitting inde- 
pendent swivelling of each truck. Centralisi trolled 
rods, connected at one end to the truck the other end 
to a fixed point on the vehicle, are employed to assist in return- 
ing the trucks to the normal ition they should assume when 
running on a straight track. auxiliary or upper frame 1 per- 
forms an important function, for it serves as an in 








' member between the car-body and the truck, and upon which the 
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said body rests. The frame 1 rests on the side-frame members, 
and an additional beam or cross-member of the truck 2 and car- 
springs 11, which must be provided so that the car will ride cany, 
ean be conveniently carried between the frame 1 and the truck, 
and thus do not interfere with the swivelling movement of the 


entire truck, including the frame 1. (Sealed July 22, 1909.) 
19,621. J. G. Seott, Hong Kong, Chine. Trolley- 
Wire 8 (1 Fig.) September 18, 1908.—This in- 


vention has reference to the suspension of trolley-wires for electric 
tramways andrailways. In carrying this invention into effect, the 
usual bell-insulator 1 is suspended from the bracket-arm clamp 3, 


3 


6 


e 


and a double-eyed ion-piece 4 is d to the i 
bolt, From each side of the suspension-piece 4 a galvanised wire 
cord 6 passes down to a corresponding eye at the nearer end of 
two clips 7, The trolley-wire 8 is along the bottom of each 
clip 7 at each end and out at the upper side, where it is secured by 
a pinching screw. (Accepted May 26, 1909.) 
ted Brake and 
Luard, London. 
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11,255. The Consolida 
Company, Ltd., and E. 8. Vacuum 
Brakes. (3 Figs.) May 23, 1908.—This invention relates to the 
ball-valves used in connection with vacuum-brake cylinders, and 
consists in mounting the ball-valve upon a movable seat, mony be 
face designed, when the seat is moved under the pressure of the 
air admitted from the train-pipe on the application of the brake, to 
come into contact with a valve-seat controlling the flow of air to 
the upper end of the brake cylinder. a is a casing fitted to the 
brake cylinder, and formed with a pemage b in communication at 
one end with the upper part of the cylinder through the passage 
b|, and at the other end with the lower part of the cylinder 
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through the passage 42, The passage )? is also in communication 
with the train-pipe cl. d is a ball-valve which normally cuts off 


communication between the Brg aby and therefore the train- 
pipe c! and -the — b is l-valve d is mounted on a 
movable seat 1, which is mounted within the bthrough the 
medium of a diaphragm m, the seat being provided upon its under- 
side with a valve-face, designed, when the seat is moved under the 

ressure of the air admitted from the train-pipe.c! on the applica- 

ion of the brakes, to come into contact with a valve-seat o con- 
trolling the flow of air to the 61, This closure therefore 
controls the leakage of air to the upper part of the cylinder in- 
dependently of the closure effected by the ball-valve d. (Accepted 
May 26, 1909.) 


SHIPS AND NAUTICAL APPLIANCES. 


12,160. Vickers Sons and Maxim, Limited, and 
J. Barrow -in-Furness. Submarine 
Vessels. (4 Figs.) June 4, 1908—This invention provides 
means for embarking, transporting, and discharging submarines. 
The method adopted involves the provision of a as 
vessel with a considerable clear deck space, fitted with large 
hatches that may extend from end to end of the hold, or with re- 
movable decks, over which the submarine is floated after the 
vessel has been submerged to the required extent by admitting 


water or by beaching or docking the ship and subme it to 
the necessary extent by flooding the dock or: by the tide. 
By pumping the water out of the ship, or ballasting the submarine 


or other vessel, the latter is lowered into the ship’s hold until her 
beams. The 

















superstructure is below the level of the main-deck 
removable decks are then replaced, the hatches battened down, 
Fig./. : 
€ — | ae ¢ 
= /-- 























and the water pumped out of the ship, which can then proceed to 
its destination, where the submarine or other vessel can be floated 
out by asubstantially inverse process. In practice, when shippin; 
submarines, prior to — or beneaew the carrier, as much 
the deck hamper as possible is removed and a number of bilge- 
blocks fitted in the hold to take the concentrated t of the 
submarines. After the water is pumped out of the dock or the 
vessel beached, the remainder of the loose work is removed, all 
machinery likely to be by water coated with grease, 
manholes pro in the ship’s bottom at each side are taken off, 
and all skylights, side-lights, doors, manholes, sea-valves, and the 


like opened to allow a free passage for water and escape of air. 
Also the men nae), S Sete 6 OS we Seon and the 
hatches and are removed, as well as those of 


the deck b, b within the dotted lines shown in Fig. 2. Vertical 
rods 


or battens ¢ long enough to show above water when the 





vessel is submerged are fitted to show the limits of the clear open- 

ing in the ship’s deck, and additional battens are fixed at suitable 

its on the hatches (those on the port side being hinged) and 

on the submarines to indicate by their coincidence that the sub- 

marines are in their proper stowing positions in the ship’s hold. 
(Sealed July 29, 1908.) : 

and 


1 Sir T. W: itson, T. G. W: 
J. we uist, Thornaby-on-Tees. tes. 
(7 Figs.) May 21, 1908.—This invention relates to the actuation 
of dock-gates. to this invention, the gn is provided 
with a roller carried by the bottom girder near the meeting post 
and running upon a circular track. On the inner vertical face of 
this track are cut vertical teeth, with which engages a pinion on a 
vertical spindle reaching up to the top of the gate, where it is 
fitted with a ca or other means for actuating it. a are hori- 
zontal plates of trough section curved to a suitable radius and 
riveted together. They are secured to horizontal girders at the 
top and bottom, vertical girders c being used where desired. The 
heel-post is formed of vertical plates with timbers e dressed to fit 
without leakage and to work smoothly in the quoin of the dock- 


Fig.1. 
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wall, which may be lined with timber, if desired. The plates a 
may be connected to the plates of the heel-post by angle-irons. 
Similarly, angle-irons may connect the plates a to the plates of 
the meeting posts. The lower horizontal girder b! is faced with 
timber to form a clapping-sill fitting tight to the dock-sill. The 
heel-post is surmounted by a cap which is also connected to the 


of vacuum in the outlet side of the valve, the 
are dispensed with, and the spring 20 and rod ) 
exert a ull on the short end 22 of the lever 10, and so on thie 
spindle 9, instead of a pressure. This tends to shut the valy= 
until the steam condensing in the low-pressure pipes forms « 
vacuum sufficient to pull up the diaphragm and open the valve t 
admit more steam, so as to maintain the amount of vacuum, 
desired. (Sealed July 22, 1909.) 


15,511. C. Day, G ow. Air-Pumps. (2 Figs.) Ju! 
22, 1908.—This invention to air-pumps for exhausting a’; 
or other gases from steam-condensers. The invention consists 
a pump in which sheets of water are projected across a chamber 
80 as to form diaphragms, and are moved along the chamber, ths 
producing an exhausting action in the same manner asan ordinar) 
pump piston moved along a cylinder produces such an action 

er, the pump-chamber and the sheets of water are so 
arran that as each of the sheets reaches the outlet end of the 


pring 13 and rod |? 
1 are arranged ° 


the air or gas contained between that sheet of 
the preceding one is discharged from the chamber 
against a higher pressure than prevails in the chamber of the 
pump, the discharging power being derived from the energy con- 
tained in the moving jets or streams of liquid. A is a casing 


cham 
liquid and 





h h 


ing the rotating drum C, in 
The rotating drum has its 


B and 
the rim of which are formed ducts D. 
through the casing A, so that convenient means of 





forming the ch 
axis carried 
rotating it may be applied. 
passes to the interior of the drum C; from this drum it is dis- 
charged through the ducts D, as the outlets to these are uncovered 
during rotation; the liquid is therefore projected across the 
chamber B in sheets. As the drum revolves, each sheet is moved 
down the chamber B, and thus acts as a piston, and causes an 
inducing effect, which therefore tends to exhaust air or gas from 
any vessel or space with which the entrance to the chamber is 
put into connection. As each sheet reaches the outlet end of 
the chamber the air or gas contained between that sheet and the 


e liquid enters the casing and 





upper horizontal girder, and turns within a casting ted by 

8 to anchor-plates. A casting at the bottom of the heel-post 
works upon a pivot forming a bottom hinge. A roller carried by 
the horizontal girder b! runs upon a track p, on the inner vertical 
face of which are cut vertical teeth, with which engages a pinion ¢ 
on a vertical spindle _ up to the top of the gate, where it is 
fitted with a capstan. It readily seen that this construc- 
tion affords a ready means for opening and closing the gates. 
(Accepted May 26, 1909.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 

9613. J. Graham, A. Graham, Jun., and D. A. 
Graham, G ow. Reducing Valves. [1 Fig.) May 4, 
1908,—This invention has reference to reducing-valves, and con- 
sists of a new construction or arrangement of the parts of such 
valves by which the pressure may be reduced to a more constant 
lower pressure, or a vacuum may be maintained at a more accu- 
rate and constant level than is usually possible. The valve-chest 
1 is fitted with a double-beat valve 2, 3, and has the inlet 4 for the 
high-pressure steam at one side, and the outlet 5 for the steam at 
a reduced pressure at the other. The valve-chest 1 is connected to 
a casing 6. This casing 6 is of greater diameter at its lower end 
7, where it is fitted with adiap 8. The lower side of this 
diaphragm 8 is in communication with the atmosphere. A spindle 
9 is connected to the double-beat valve 2, 3, and to the diaphragm 
8, through which it passes to the outside of the lower part 7 of 





ent of the 


a spring arrangem 

a bell-crank lever 10 has its 

shorter arm acted on by the rod 12 and reaction omg 2 138, capable 
s 


the casing 6, and is controlled by 
constants illustrated, in whic 


of adjustment. The long arm of the bell-crank lever is jointed to 
the protruded end of the spindle 9. The spindle 9 passes from the 
valve 2, 8 to the lower part 7 of the casing 6 asleeve 23. 
A port 24 in the low-pressure side of the vaive-chest 1 conveys 
the steam to a chamber 25 between the sleeve 23 and diaphragm 8. 
The action is as follows :—When the high-pressure steam is 
admitted by the inlet 4, the double-beat valve 2, 3 is lifted and 
steam flows the outlet 5 at a reduced pressure. The 
steam at the reduced pressure then enters the chamber 25 by the 
port 24, and when the maximum reduced pressure d and 

for is attained, or ded, the diaphragm 8, with the 
spi 9 and valve 2, 3, is depressed, and the inlet steam wholly or 
partially cut off. When it is desired to maintain 9 certain amount 








preceding sheet is discharged through the outlet H. (Accepted 
June 3, 1909.) 


MISCELLANEOUS. 


10,258. Heenan and Froude, Limited, and H. N. 
Manchester. Refuse-Destructors. [4 Figs.) 

May 12, 1908.—This invention relates to charging-doors for refuse- 
destructors and other furnaces which are charged from above, 
and consists in mounting the door on cranks carried by a trolley, 
which cranks rotate with the trolley wheels, so that when the 
trolley is moved from the closed eo of the door, the door is 
lifted by the cranks and carried along in a cycloidal curve out of 
the closed position into the open one. The furnace A is provided 
with an opening B at the top, through which it is charged. The 
hopper C containing the charge is arranged over the charging 
opening, space being allowed between the : B and the 
hopper C to allow of the passage of a trolley D. Runways E are 
laced upon the top of the furnace upon which the trolley D runs. 
e runways E preferably consist of racks, the wheels of the 
trolley D being formed with teeth, so that the trolley cannot run 
irregularly, and so that the door which is hung from the wheels 
may be always deposited in its correct place when closed. The 
trolley D is of frame construction, and the wheels F are mounted 
a grees age A of one another inside their bearings on independent 
short axles, so that the whole of the space between the wheels is 


quite clear. The door H for closing the opening B is carried by 
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cranks J mounted on the inner side of the wheels F in such 2 
manner that when the trolley is moved and the wheels rotated, 
the door is moved in a cycloidal curve. The position of the wheels 
F and door H is so arranged that the door normally closes the 
opening B, so that when the trolley is moved away the door is 
lifted from the opening and carried away therefrom, leaving the 
opening free for charging. When a hopper is employed the trolley 
preferably carries a second door M on the upper side which nor- 
mally closes or forms the bottom of the hopper, so tLat when it 
is withdrawn, the fuel in the container is allowed to fall into 
the furnace. The trolley D also carries a tundish L, which 1s 
moved into position over the opening B, when the door is opene«|, 
to receive and direct the charge into the furnace, as it falls from tic 
Ranger ©. One side N of the tundish L is hin to the side of 
the hopper ©, which normally is pushed to one side by the trolley; 
but when the trolley is withdrawn and the door opened, the sic: 
falls into operative position to direct the material as the hopp:' 
C opens. As shown in the drawings, the side N is formed wit! 
one or more short arms P, and the trolley carries an arm or ariu> 
P! adapted, just after the side N drops, to en with a runner 
or runners on the arm or arms P to retain the side in its deper: 





ing ition, and ent it flying back under any jerk or cv: 
in (Sealed July 29, 1909.) 
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BLACKWELLS ISLAND BRIDGE, 
NEW YORK. 
By Frank W. Skinner, M. Am. Soc. C.E. 


Unt within the last few years the city of New 
York occupied only Manhattan Island, a strip of 
land about 2 miles in maximum width and 13 miles 
in length, lying between the Harlem, the North, 
and the East Rivers, all branches or outlets of the 
Hudson River. The shore line, about 29 miles 
jong, is almost entirely occupied with docks and 
piers, and nearly all the area of the island is thickly 
covered with commercial and residential buildings. 
Within a few years the boundaries of the city have 
been enlarged to include Staten Island, Brooklyn, 
and adjacent Long Island territory, and part of 
Westchester County, making in all five boroughs, 
one of which is Manhattan Ysland, and another is 
Queen’s, on the opposite shore of the East River, 
which virtually formed part of Brooklyn. A very 
large amount of merchandise is brought to and from 
Manhattan Island across the East River, which 
separates it from the Borough of Brooklyn, the 
great manufacturing and residential suburb, which 
also has many miles of docks and warehouses. A 
large proportion of the business employés pass back- 


wards and forwards between the two boroughs daily, 


especially since the construction, within the last 
fifteen years, of scores of office buildings in Man- 
hattan, from fourteen to thirty storeys in height, 
with a tenancy of from 1000 to 5000 each. is 
floating population makes the streets in the down- 
town district greatly congested, and taxes all trans- 
portation facilities and suburban lines of travel to 
their utmost capacity night and morning. 

Much the largest travel is to Brooklyn, which is 
now connected with Manhattan by the original 
Brooklyn Bridge, a suspended structure of 1595.5-ft. 
span, with four car-tracks, two carriage-tracks, 
and one promenade, all taxed to their utmost 
capacity. Besides the bridge there are several 
lines of ferries; the tunnel of the Rapid Transit 
Subway, running six-car trains at less than two 
minutes headway ; and the Williamsburg Bridge, 
another suspension structure of 1600-ft. span, 
with six car-tracks, two roadways, two side-walks, 
and a bicycle path. The combined capacity of all 
these is entirely inadequate for the present needs, 
which are very rapidly increasing, and for which 
additional provision will soon be afforded by a 
second tunnel, completed, but not yet in service, 
and by two more municipal bridges, the 1470-ft. 
span Manhattan Suspension Bridge, nearly com- 
pleted, and the Blackwells Island Truss Bridge, 
very recently opened for traffic. 


LocaTIon. 


The Blackwells Island Bridge crosses East River 
between Fifty-ninth and Sixtieth-streets, Manhat- 
tan, to Crescent-street, Queen’s, about 3 miles above 
the Brooklyn Bridge, at a point where the river 
flows with nearly equal deep-water channels and a 
swift tide, on both sides of Blackwells Island, a 
narrow low strip of rocky land, several thousand 
feet long, on which are some of the city prisons and 
other buildings of the department of charities and 
corrections. Two of the main piers of the bridge 
are located on opposite sides of the island, at the 
water’s edge, and two more stand one on each shore 
of the river (see Fig. 1 on our two-page plate). The 
anchor-piers are further in-shore, and beyond the 
latter there are, at both ends, long inclined -ap- 
pate in the tangent axis of the main structure, 
ringing the roadway and car-tracks from street 
grade at an easy slope up to a height sufficient to 
clear large shipping in the navigable ‘river, through 
which all the traffic to Long Island Sound, New 
England, and the north coast of the Atlantic Ocean 
passes, 

The channel spans are second only to the Forth 
Bridge in length among truss spans ; but in capa- 
city, mass, and dimensions of members they are 
unapproached. The type and details of design, 
the shop fabrication, and thé methods and plant 
for the erection illustrate advanced American prac- 
tice, and present many special features and improve- 
ments of importance and interest, both on account 
of their intrinsic value and their availability under 
modification for different conditions. 

GENERAL DEscRIPTION. 
_ the total length of the —— between terminals 
is 7556 ft., and its cost, including the o ting 
equipment and the land occupied, for which e 4eig 
high price had to be paid, will probably fall not far 





short of 20,000,000 dols. The bridge has an esti- 
mated capacity of 200,000,000 car ers yearly, 
besides many million pedestrians and teams, and 
has been completed in about eight years, inclusive 
of a great deal of time lost in changing and re- 
changing the essential features of the design after 
the superstructure contract had been awarded. 
There are five main, pin-connected vertical through 
truss spans, with maximum and minimum depths 
of 185 ft. and 45 ft., and a clearance of 135 ft, above 
high water. The channel spans, 1182 ft. and 984 ft. 
long respectively, are each com of two 
cantilever arms, connected at one end to the 630-ft: 
span across the island, and at the shore ends to 
spans of 459 ft. and 469.5 ft., making a total length 
of 3724.5 ft. between anchorages, with a steel weight 
of about 53,325 tons. 

The trusses, 60 ft. apart on centres, have hori- 
zontal bottom and inclined top chords, and carry, 
at lower chord level, a deck with a 53-ft. carriage- 
way, including two car-tracks between the trusses, 
besides two cantilever tracks outside the trusses, 
and an upper deck about 16 ft. in the clear above 
the lower deck, with a capacity for four elevated 
railroad tracks between the trusses, and two canti- 
lever promenades outside the trusses. The beautiful 
masonry piers, faced with massive blocks of cut 
granite, have foundations carried down to solid 


rock, and are flanked, on both sides of the river, by' 


viaducts with steel girders, columns, and towers, 
which, with short earth-fill approaches retained 
between masonry side-walls, aggregate 36344 ft., 
with a uniform e of 3.4 per cent. The principal 
quantities involved in the completed structure 
include 59,000 cubic yards of masonry in the six 
main piers, about 40,000 yards of stone and con- 


crete masonry in the viaducts and approaches, and’ 


70,000 tons of structural steel. Plans were com- 
menced in 1899, the first contract was awarded in 
1901, work on the steel superstructure was com- 
menced in 1903, and the bridge was opened for 
traffic in March, 1909. 


Man Piers. 


Location.—After the completion of the prelimi- 
nary surveys, thirty-six diamond drill borings were 
made to bed-rock at the pier sites, and the lengths 
of spans and pier locations were determined b 
triangulation from a 1671.03-ft. base-line on hig 
ground in the centre of Blackwells Island, inter- 
secting the bridge axis nearly at right angles. The 
base-line extended 1122.05 ft. north of the axis, 
and 548.98 ft. south of it, each portion forming one 
side of a triangle to determine the distance across 
each channel. The gear for one of the diamond 
drill borings is shown in Fig. 2. 

The base-line was measured three times with a 
difference of only 0.002 ft. The twelve angles of 
the main triangles were measured a hundred times 
each with a transit graduated to 10 seconds, and 
the errors of the sums of the angles in each triangle 
varied from 0.1 to 4.9 seconds. The distances 
across the channels were computed from the tri- 
angles, and from them the length of one portion of 
the base-line was calculated, and checked to the 
measured distance within 0.009 ft. 

The base-line was measured with a 200-ft. steel 
tape 0.125 in. wide, and 0.025 in. thick, corrected by 
the State Engineer’s standard at standard tempera- 
ture under a tension of 124 lb., and supported at 
intervals of 25 ft. In use the tape was supported in 
a straight, but not horizontal, line, on yvonne. 
pegs in vertical rods 25 ft. apart, with steel points 
set on alignment stakes, and their upper ends 
clamped to special extension tripods. The tape 
was provided with a spring balance and adjusting- 
screw, and at each en a brass chain ing 
over a tripod saddle and secured to a pin driven in 
the ground. 

The base-line was laid off between permanent 
12-in. by 12-in. granite pillars 3 ft. high, set in 
tamped earth, with the upper dressed surface just 
above grade. The centre point was marked by a 
}-in. hole drilled in a brass plate secured to the 
monument by a cemented dowel-pin 6 in. long. The 
end of each tape measurement was fixed by a line 
marked with a sharp hard pencil, on paper pasted 


on a steel plate clamped to an iron bar driven | 


firmly in the ground. All measurements were cor- 
rected for inclination to the horizontal and for tem- 
perature. 

The alignment and angles were taken with tran- 
sits set up on platforms 12 ft. above e at the 
ends of the base-line, and provided with a separate 
outside platform for the observer to stand on to 





avoid jarring the instrument, and with a vertical 
box to enclose the plumb-bob and protect it from 
the wind. These precautions and refinements, the 
accuracy of the calculations, and the excellence of 
the shop-work, erection, and field construction were 
such that the superstructure fitted perfectly to the 
sub-structure. either separate nor cumulative 
errors were developed in the more than two-thirds 
of a mile of continuous great trusses between 
anchorages where rio corrections or changes were 
made, and the final connections of massive members 
fitted to a very small fraction of an inch, and were 
made without difficulty. 


QUARRIES. 


All the substructure granite was taken by the 
contractors, Messrs. Ryan and Parker, from their 
quarries on Crotch Island, off the coast of Maine, 
about 450 miles from New York, and shipped by 
schooners. It came from a large ledge of high-class 
rock sloping from the water’s edge to a height of 
about 125 ft. The strata are from 1 ft. to 12 ft. 
thick, dip about 20 deg, and are intersected by two 
soy fissures, normal to the surface and about 

ft. apart. The inclined surfaces in contact are 
very smooth and regular, and are entirely se te. 
Fifteen or twenty strata are worked upwards from 
the lower edge, and give continuous stones of 
almost any required length and width, and of 
uniform thicknesses, according to the depth of the 
stratum. Where the superimposed rock is stripped 
from a wide surface the stratum splits in long 
straight lines, but where it is heavily surcharged it 
splits in curved lines convex towards the pressure. 

The vertical faces of the blocks are kept straight 
and perpendicular to the inclination, and in order 
to get out a lot of stones of any required length a 
line is drawn on the upper surface parallel to the 
face, and at the required distance from it, and near 
the centre of it, two holes, 12 in. apart, are drilled 
through the full thickness of the stratum by a 
pneumatic drill. They are fired with black powder 
several times until a straight crack, perhaps 80 ft. 
long, is produced through them, and at the ends of 
it two more similar pairs of holes are drilled and 
fired, and so on, until the crack reaches across the 
full width of the quarry, from fissure to fissure, and 
og a long strip of the stratum from the ledge. 

wo lines 12in. apart, perpendicular to the 
crack, are drawn close to the open fissure, and 
holes 12 in. apart are drilled in pairs in them 
through the full thickness of ths stratum. Succes- 
sive pairs, beginning at the face, are charged with 
heavy loads of dynamite and fired, completely 
pulverising the stone between the rows and blowing 
it out, leaving an open channel about 24 in. wide, 
which extends the full depth and width of the 
block, and furnishes a free transverse working face. 
The dynamite charges are so violent that the frag- 
ments are thrown to a great, distance, and the blasts 
are made only at night, when all but two of the 
men have left the island. The block thus detached 
is of very large dimensions, perhaps 12 ft. wide, 
9 ft. thick, and 300 ft. long, and is moved the 
fraction of an inch from its original position. 

After one of these large long slabs, weighing hun- 
dreds of tons, has been separated from the original 
stratum by a long vertical crack 7, in. to 4 in. wide, 
two cups of thick black oil are poured into the crack 
about 6 in. on each side of the centre, and between 
them is also poured in a handful of black powder, 
which does not spread beyond the oil, and forms a 
thin sheet filling the crack from top to bottom. 
The charge is then covered in with dirt. A derrick 
line is attached to the centre of the stone, led 
down the slope, and me under strain, but will 
not start the stone until the powder is fired. The 
explosion is not strong enough to break the stone, 
but kicks it out of place, enabling the continued 
strain on the line to pull it down almost to the 
foot of the derrick, within reach of the boom by 
which the blocks are loaded on flat cars as fast as 
they are cut from the long slab. This is easily 
split up into pieces of the required size by trans- 
verse rows of small hand-drilled holes plugged and 
feathered. Steel cables, operated by hoisting- 
engines driven by compressed air, lower the cars 
down inclined planes to docks, where compressed- 
air hoisting-engines and derricks with 10-ton, 50-ft. 
booms, load them into 600-ton to 800-ton schooners, 
which deliver them in New York in from forty- 
eight hours to forty-eight days, according to the 
weather. 

The six-part palatine testi of the quarry der- 
ricks are made fast to long, simgle-part 1}-in. steel 
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cables led to any part of the quarry, and attached 
to the stones. The outer ends of these lines are 
made fast to light whip-lines passing around sheaves 
anchored beyond the original positions of the stones, 
so as to afford a convenient means to pull the heavy 
hauling-cable rapidly out to place with the hoist- 
ing-engine capstan-head; the drums being reserved 
for the main tackle and swinging apparatus. A 
single stone slab, weighing 2500 tons, was kicked 
free by 1 lb. of powder, dragged 120 ft. down hill 
to the derrick boom by the single line above 
described, and cut up, without waste, into large 
blocks loading four schooners. The power plant 
at the quarry is operated by a 200-horse-power 
boiler, and with a force of about 140 men produces 
about 9000 yards of stone per month, practically 
without waste. 

The stone for the bridge sub-structure was 
quarried and shipped at the rate of about 600 tons 
a day, and, in accordance with the labour laws of 
New York City, was dressed at a greatly increased, 
and otherwise unnecessary, cost, at the bridge site, 
where a force of about 125 ‘stone-cutters was em- 
ployed. In addition, a compressed-air plant was 
installed to operate pneumatic machines for dressing 
about 5000 cubic yards of fine-cut work. In order to 
dress the coping-stones, 9 ft. long, a 5-ft. by 16-ft. 
pit, 5 ft. deep, was dug and lined with concrete to 
receive the stones; the pneumatic machines, tra- 
velled on rails laid on the surface alongside, and 
easily dressed the horizontal upper surfaces of the 
vertical stones. 

The great stones forming the 214-ft. by 214-ft. 
pedestals, 125 ft. above water-level, were set 4 in. 
high and machine-dressed, over and over again, to 
within 5 in., until there were no variations greater 
than the thickness of a sheet of paper, and no 
hollows that could be detected by a levelling-rod, 
or by moisture remaining after a shower. About 
ten days were required to dress each pedestal. One 
of the pneumatic machines is illustrated in Fig. 3. 


DesigN oF Sub-STRUCTURE. 


The substructure for the main spans consists of 
four intermediate piers and two end or anchorage 
piers, all of similar appearance, dimensions, and 
details, except for the steelwork embedded in the 
anchorage piers, to provide for the reactions in the 
end spans. All foundations were carried in open 
caissons to rock from 8 ft. to 25 ft. below the 
original surface, and all have two separate rect- 
angular shafts connected, at a considerable height 
above the ground, by a full-centred arch of 45-ft. 
Span, jcarrying a spandrel wall.18 ft. wide, which, 
withthe battered piers, is surmounted by a heavy 
moulded cornice and massive coping, with large 
pedestals of finely-dressed stone, at a height of 
about 114 ft. above low tide (see Fig. 4). In the 
east, or Queen’s, intermediate pier the foundations 
are nearly 36 ft. square, and the shafts taper to 
about 34 ft. under the coping. The anchorage pier 
shafts are only 20 ft. square on top, and their con- 
necting walls are only 12 ft. thick. The belt course 
below the coping projects 4 ft., and the arch-ring 
voussoirs are 4 ft. deep. 

The piers are of coursed rock-faced gray granite 
of high crushing strength, with point-dressed quoins 
and four-cut cap and moulded base courses. The 
backing for the shafts of the intermediate piers is 
limestone ; elsewhere it and the footings are con- 
crete. There are in the six piers about 22,000 
cubic yards of granite, 22,000 yards of limestone, 
and 15,000 yards of concrete, and they were built 
for a contract price of 745,547 dols. 


Construction or Sus-StructurE ror Matin 
Spans, 


The east anchor pier and adjacent main pier, 
No. IV., were built with materials delivered by 
scows toa special temporary pile dock about 50 ft. 
wide and 200 ft. long, perpendicular to the axis of 
the bridge, which was built around two sides of 
Pier IV. A platform 20 ft. wide and 130 ft. long 
extended at right angles to it, towards thé anchor 
pier, over the sand and stone storage bins, and sup- 
ported two lines of service track connected with 
longitudinal and transverse tracks around the stone- 
cutters’ yard under the anchor span of the bridge. 
Materials were unloaded from scows by a stiff-leg 
derrick, with a 30-ft. 25-ton boom, delivering to 
cars on the main tracks or ona 90-ft. track nearly at 
right angles to them, which served a tower derrick 
with an 80-ft. 16-ton boom commanding the main 
pier and handling all the materials and masonry. 

Cement was stored in a 1000-barrel house on the 





pier, and quarried stone was delivered by the main 
service tracks to the yard, where it. was handled 
by several steam derricks and cut by a e force of 
men with hand and pneumatic tools. The waste 
amounted to about 15 per cent., and was crushed 
into broken stone and sand. The product of the 
crusher was taken by a belt-conveyor to an inclined 
screen of ?-in. mesh, which delivered the concrete 
stone toa storage bin and the finer material to a 
}-in. mesh screen. The dust passing through this 
screen was sold for road-dressing, and the remainder 
was stored for sand. It was very sharp, and sample 
briquettes made from it showed higher test results 
than those made with natural sand and gravel. The 
quantities of sand and broken stone thus provided 
were not sufficient, and were su wrest by large, 
quantities brought in scows a elivered by dump- 
cars to the bins under the platform. 

The bins were provided with horizontal sliding 
steel gates in the bottom, about 6 ft. above the 
surface of the ground, through which the required 
quantities of sand or stone were drawn into measur- 
eg ge rolling on a surface track under the 
bins. In a trench underneath the low-level track 
there was installed a 30-in. belt-conveyor, 200 ft. 
long, on which the contents of themeasuring-hoppers 
were discharged, and by which they were delivered 
to the charging-hopper over the cubical concrete- 
mixer ina tower about 30 ft. high. The hoppers 
were of such size that one hopper of sand, one of 
stone, and nine bags of cement sufficed for one 
2-yard batch of concrete. The mixing-machine was 
operated by an engine with 8-in. cylinders, and dis- 
charged directly into square boxes on cars running 
on service tracks, and these were drawn by mules 
to the tower derrick. 

This system of storing and handling concrete 
materials was so efficient and economical that, with 
one man to attend the mixing-machine, one man to 
attend the stone-hopper, and one to attend the 
sand-hopper, it developed a capacity of 150 cubic 
yards in eight hours. The mixing-machine engine, 
conveyors, rock-crusher, and six derricks were ope- 
rated with steam from a central 120-horse-power 
boiler. The inclined screens for the crushed stone: 
could only deliver to two storage bins, and when 
these were filled the excess could be distributed to 
the other storage bins, ordinarily used for stone and 
sand received from scows, by the belt-conveyor 
serving the concrete-mixer. This belt discharged 
over a pivoted deflector, which delivered cither to the 
mixer or to a chute discharging to a car on the 
service track, which could be run back over the 
pier platform, and dumped into any storage bin. 

At the east end of the bridge the contractors built 
a temporary pile dock about 100 ft. clear of the 
river side of Pier IV., and from it built on the 
bridge axis a pile and trestle platform about 20 ft. 
wide and 600 ft. long, sloping up to a height of 
about 30 ft. above the ground at the East Anchor, 
Pier, and carrying two standard gauge lines of 
service tracks. Six 8-ft. by 30-ft. storage bins, 
10 ft. deep, were built under the upper end of the 
platform and filled with sand and gravel, or broken 
stone, delivered by side-dump cars hauled up from 
the dock by a wire cable and hoisting - engine 
located at the Anchor Pier. The bins discharged 
through horizontal steel bottom gates into side- 
dumping measuring-cars on six transverse 30-in. 
tracks, between which, beyond the bins, were four 
44-ft. by 54-ft. pits 44 ft. deep. Pairs of measur- 
ing- cars discharged their contents of sand and 
broken stone, or gravel, into wooden boxes in these 
pits. Bags of cement were also emptied into them, 
and the full boxes were delivered by a boom der- 
rick to the concrete-mixer, which was conveniently 
situated under the service tracks between the 
piers. 

The mixer delivered a maximum of over 175 
ards of concrete in 8 hours to scale-boxes loaded 
y the adjacent derrick on flat cars, which ran by 
tavity to Pier IV., where the concrete was de- 
ivered to the masons on the pier shafts by stiff- 
leg ‘derricks with 80-ft. 20-ton booms. The con- 
crete cars made a round trip in 5 minutes, and 
when work was also in simultaneous progress on 
the Anchor Pier, the output was about 300 yards 
in one eight-hour shift. The Anchor Pier was not 
as high as Pier IV., and was commanded by a 
single-guyed derrick with a 75-ft. boom. 

he stones in the face courses of the piers were 
from 2} ft. to 3} ft. thick, and up to 8 ft. long, 
with maximum weights of about 16 tons, and were 
handled by the concrete derricks. They were lifted 


dog-holes were drilled in projections from the 
exposed faces of the stones, which were cut off after 
the stones were set, thus avoiding permanent holes 
in the finished work. 


(To be continued.) 





SOME EXPERIMENTS ON SOLID STEEL 
BARS UNDER COMBINED STRESS. 


By C. Atrrep Smits, B.Sc., Assistant Professor of 
Engineering, East London College (University 
of London). 

Ir is proposed in the following article to enumerate 

certain tests made, in this country and America, 

during the last few years to determine the cause 
of elastic failure of ductile materials. It is not 
intended to recapitulate data which have recently 
appeared in ENGINEERING.* The experimental 
results already obtained, and the methods used in 
testing by Professor E. L. Hancock, Mr. Walter 

Scoble, and the author, will be compared, and 

some attempt made to reconcile the somewhat 

divergent data. 

In America Professor Hancock seems to have 
been the only engineer who has attacked the 
problem of combined stress. He appears to have 
obtained results which are contradictory. His 
work is reported in the Philosophical Magazine, 
1906, page 276, vol. xi., and page 418, vol. xii. 
The latter volume gives the chief results. There 
are enumerated details of tests on steel tubing and 
solid rounds. In the report, Table II. shows these. 
The most striking feature of this report is contained 
in these two absolutely contradictory sentences. 
‘* The conclusion to be drawn from Table II. is that 
in the design of the part subjected to combined 
stresses the shearing strength should be used.” 
(This statemert means, of course, that the shear 
stress at elastic failure is constant—i.e., Guest’s law 
is true). Earlier in the report we read ‘‘It is seen 
. . . . that variation in the elastic limit is a linear 
one, and might be represented by a straight line,” 
which is p = nq + cat failure, where p = direct 
stress and g = shear stress. But Guest’s law neces- 


sitates that 4 + gq? =c — the equation is a circle 


if p is plotted to half the scale of q, or an ellipse if 
p and q are plotted to the same scale. Fig. 1 is a 
reproduction of Professor Hancock’s Fig. 4 in the 
report referred to above. The Guest ellipse has 
been added and is shown by a dotted line. From an 
examination of this figure it will be seen that there 
is no connection between the Guest ellipse and 
the Hancock line. We now come to examine the 
results given in Table II. This table is repro- 
duced, with the exception of two columns entitled 
‘*True stresses, Poisson ratio = 4,’ as the column 
Poisson ratio=}, is sufficient for comparative pur- 
poses. In order to make it clear to readers of 
ENGINEERING, the author has used the same symbols 
as those he has employed on previous occasions, 
although they vary somewhat from those used by 
Professor Hancock. 

The most interesting feature to notice is that, if 
Guest’s law is correct, then for each test the results 


under a/ £ + q and c x max. shear strain should 
be constant. If Rankine’s hypothesis is correct, then 
the results under F - J A + q® should be con- 


stant. If St. Venant is correct, then E x max. prin- 
cipal strain should be constant. 

In Table II. the author has tabulated the average 
variation from the mean in per cent. of these results. 
The most accurate basis of comparison is, of course, 
the method of least squares, but for the purpose 
here desired this average variation from the mean 
is sufficiently close. Shear strain at failure is pro- 
portional to shear stress, and the results will there- 
fore be identical. 

An examination of Tables I. and IT. and a study 
of these average variations reveal some interesting, 
if unexpected, results. The evidence supplied by the 
table of variations for the various hypotheses is in the 
order St. Venant, Rankine, and Guest. Every set 
of tests on the table places Guest last, except those 


* See ‘Guest's Law on Combined Stresses,” by tke 
author, July 10, 1908 ; also ‘‘ Elastic Breakdown of Matc- 
rials Subjected to Compound Stress,” ENGINEERIN(, 
, 1909, by Laurence B. Turner. Also “‘Strength 
of Pipes and Cylinders,” March 5, 1909, and “‘Guest s Law 
of Combined Stress—the case of the Crankshaft,” April 2°, 











in the usual manner by dogs and chains, and the 


1909, by the author ; also correspondence since July, 1905. 
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TABLE I.—(Taste II. or Proresson Hancock’s Report).—Unir Stresses ror STEEL In TENSION TORSION. 





APPARENT STRESSES. 


KIND OF STRESS. | 





True Stresses, ¢ = }. SimPLe STRESSES. 


E x Max. 











+, Atal jaa | © x Max. . 
+a/¥+ 7. Y+¢@ ncipal ; Pp. q 
2 a. Nyt? Strain. Shear Strain. 
Nickel Steel Solid Rounds. 
Simple tension 56,000 | 28,000 56,000 35,000 56,000 00000 
Simple torsion... 36,000 36,000 | 45,000 45,000 00000 36,000 
} torsion, elastic tension 55,400 | 29,400 56,300 36,800 52,000 13,700 
3 torsion, elastic tension 57,700 35,700 61,100 44,600 44,000 28,100 
; torsion, elastic tension 52,500 42,500 | 60,600 53,125 20,000 41,300 
Low Carbon Stecl Solid Rounds. 
Simple tension 34,000 17,000 34,000 21,250 34,000 00000 
Simple torsion. . 30,000 30,000 37,500 37,500 0000 30,000 
4 torsion, elastic tension 36,325 20,325 37,430 25,430 | 32,000 12,540 
2 torsion, elastic tension 35,930 23,930 38,920 29,920 24,000 | 20,710 
* torsion, elastic tension cu 39,225 31,225 45,000 39,000 16,000 | 30,170 
Steel Tubing 1 In. External Diameter, 0.075 In. Thickness. 
Simple tension 17,000 8,500 17,000 10,625 17,000 00000 
Simple torsion “ 11,520 11,520 14,400 14,400 00000 11,520 
4 torsion, elastic tension 17,170 9,170 17,460 11,460 j 16,000 4,480 
4 torsion, elastic tension 15,190 | 9,190 15,987 11,487 | 12,000 6,960 
3 torsion, elastic tension 15,685 | 11,185 | 17,355 13,980 | 9,000 | 10,240 
Stecl Tubing 1 In. External Diameter, 0.05 In. Thickness. 
Simple tension : “* ol 28,000 | 14,000 | 28,000 | 17,500 | 28,000 00000 
Simple torsion ei ide, eee 16,020 16,020 | 20,025 20,025 16,020 
4 torsion, elastic tension 25,955 13,955 26,445 17,445 24,000 7,100 
4 torsion, elastic tension .. a 22,963 13,963 24,200 17,453 18,000 10,680 
# torsion, elastic tension .. oat 22.080 15,080 24,095 18,845 14,000 | 13.350 
Steel Tubing 1 In, External Diametcr, 0.25 In. Thickness. 
Simple tension 20,000 10,000 | 20,000 12,500 20,000 00000 
Simple torsion... 12,000 12,000 13,000 15,000 | 00000 12,000 
} torsion, elastic tension 18,222 9,222 18,275 11,525 | 18,000 2,000 
3 torsion, elastic tension 16,947 8,947 | 17,180 11,180 16,000 4,000 
3 torsion, elastic tension 16,220 9,220 16,775 11,625 14,000 6,000 
4 torsion, elastic tension 16,000 10,000 | 17,000 12,500 12,000 8,000 
3 torsion, elastic tension 16,183 11,183 | 17,725 13,975 | 10,000 10,000 
§ torsion, elastic tension i 16,650 12,650 18,815 15,815 | 8,000 12,000 
Unit Stresses for Low-Carbon Stcel in Compression Torsion. 
Simple compression .. | 37,000 18,500 37,000 23,125 | 37,000 00000 
Simple torsion. . ne 26,000 26,000 32,500 32,500 00000 26,000 
3 torsion, elastic compression on 35,535 18,035 35,665 22,540 35,000 4,333 
; torsion, elastic compression. | 34,200 18,200 34,750 22,750 32,000 8,660 
3 torsion, elastic compression “a 34,330 18,630 35,562 24,537 29,400 12,000 
{ torsion, elastic compression —_. .| 35,315 21,915 87,440 | 27,390 26,800 17,333 
§ torsion, elastic compression 35,613 24,780 39,970 | 30,970 24,000 21,666 


1. GUEST ELLIPSE AND HANCOCK LINE. 
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on steel tube 0.05 in. thick. The only logical con- 
clusion to be drawn from the tests is that the St. 
Venant theory is nearest being correct; still, a 
7 per cent. variation from the mean is so great that 
it is unscientific to formulate a theory on such dis- 
crepant results. It must, therefore, be reluctantly 
acknowledged that these experiments give no evi- 
dence in support of a working hypothesis for the 
elastic failure of the materials tested. Least of 
all can they be interpreted to support Guest’s law. 
The results on the solid rounds are to be specially 
noted. The difficulties mentioned later me 
more pronounced in the case of solid bars, and this 
probably is the reason for the great variation from 
Gucst’s law with the low-carbon solid rounds loaded 
in tcnsion and torsion—20 per cent. To attempt to 
account for such discrepancies is hardly within the 
scope of the present article, although it may be 
Sugyested that some, or all, of the following factors 
intluenced the results :— 

1. Method of recording maximum stress. 
. Elastic limit taken instead of true yield-point. 
». Variation in material used. 
- Time effect possibly ignored. 
( seems a great pity that the time so un- 
grudgingly given by Professor Hancock upon these 
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tests has had no tangible results. His efforts have, 
however, brought the subject prominently before 
engineers in America, but it is strange that his state- 
ment, that the results show in favour of Guest’s 
law, has remained anager in this country, 
and, so far as the author can find, in America also. 
Professor Hancock seems to have had implicit 
faith in the specially-constructed spherical seats used 
in the experiments. It would be easy to criticise these 
and many other points in his reports, but it is always 
more pleasant to praise than to suggest that mis- 
takes have been made. Professor Hancock has done 
so much other useful work that the author is sure 
he will accept these remarks in no ing spirit. 
Combined Bending and Torsion.—The work of 
Mr. Walter Scoble will now be dealt with, and the 
above four suggestions will then be discussed. It 
will be remembered that Mr. Scoble has attempted 
to solve the problem by conducting tests on a 
material subjected to combined bending and twist- 
ing. It is a pleasure to be able to say that this 
work has been conducted in a very scientific manner. 
The following criticism refers only to the experi- 
ments on ductile materials under combined stress.* 
The great difficulty which Mr. Scoble encoun- 
tered was the location of yield-points. He very 
ingeniously attemped to obtain a fixed point for the 


yield. He found a decided clastic limit effect 








Tas_x II.—Professor Hancock's Results in 
Table I, Analysed. 
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Strain. 
Rankine. Guest. | St. Venant. 

Nickel steel, solid | 

round . 11.2 13.1 | 7.7 
Low carbon steel | 

solid rounds* + 7 20 7 
Steel tubing 1 in. 

outside diameter, | 

0.075 in. inside dia- 

meter - - 10.3 11.5 6.1 
Steel tubing 1 in. 

outside diameter, 

0.05 in. thick 13.8 5.2 8.7 
Steel tubing 1 in. 

outside diameter, 

0.25 in. thick be 8.5 11.2 7.8 
Low-carbon compres 

sion torsion* 6.7 16.2 4.7 

9.6 12.9 7 


Average of all tests . 
* Especially note these results. 
during all these tests, which he attributed to local 
yielding. He says* :—‘‘If the material is satisfac- 
tory, the stresses at the elastic limit and yield-point 
are nearly proportional, and it makes little differ- 
ence which is taken. Faulty specimens will usually 
have a low elastic limit, whereas the yield-point is 
little affected, and the same applies to changes 
in the metal due to any special treatment to which 
it may have been subjected. Taking these facts 
together, it is evident that the yield-point is much 
more nearly constant than the elastic limit, and 
in making a simple test it is correct to consider both 
points in relation to each other.” With this prob- 
ably all experimenters will be in — agree- 
ment; the point of disagreement will be in the 
accurate determination of the yield-point. In Mr. 
Scoble’s experiments there was more difficulty in 
getting a clearly-defined yield-point than when 
the material is loaded in direct torsion, or com- 
pression and torsion, because of the varying 
stress due to bending, as well as to torsion. It 
is true that his ingenious arrangement enables 
the same stresses to be obtained with smaller 
forces, but provided that the apparatus is avail- 
able for a fairly uniformly distributed stress, it 
would appear more satisfactory to leave out the 
ebiitiensl cungibanion obtained during a bending 
test. What is doubtful is whether Mr. Scoble did 
obtain the real yield-point. His method is indi- 
cated in Fig. 2. He himself remarked concerning 
this method, ‘‘ supposing this course was not justi- 
fied, at least this is a definite, easily determined point 
to deal with, and any probable error would not be 
greater than that which is likely to arise when 
taking a point less closely defined.” It is clear 
that he is not fully satisfied with this determination 
of yield-point. 

A table of results obtained by Mr. Scoble is given 
below :—- 


TABLE IIT.—Results obtained by Mr. Scoble. 
(Combined Bending and Torsion. ) 


3 ——- 3 =a 
q: 4 + /® +4: a/ B48 











Number of , 
Test. P. 
I. 64,600 | 0 | 64,600 
Il. 0 | 29,170 29,170 29,170 
IV. | 16,220 | 28250 500 , 400 
v. 82,350 | 25,750 | 48,200 82,000 
VI. 600 | 23,050 57,800 83,500 
VIL. 58,750 | 14,240 | 61,980 $2,600 
XII. 48,600 | 20,900 56,740 440 
VIII. 62,100 | 7,840 63,080 32,080 
IX. 56,100 | 16,220 60,450 82, 400 
XI. 35,330 | 24,700 48,060 80,400 








Average variation from mean of maximum shear stress = 3.72 p.c. 


It will be seen that in this case we have for the 
average variation from the mean for the whole of 
the tests :—Maximum shear stress = 3.72 per cent., 
maximum principal stress = 18.3 per cent. A study 
of the above facts reveals considerable evidence 
in favour of Guest’s law for combined tension 
and shear stresses, and, but for the disturbing 
influence of Professor Hancock’s experiments, this 
would satisfy many engineers. At the same time, 
we must bear in mind that if any general law for 
the failure of all materials is to be ascertained 
the results must include compression as well as 
tension data. Taken in conjunction with the 
results obtained by Guest, Scoble’s experiments 








* Philosophical Magazine, vol. xii-, page 535. 





* Philosophical Magazine, vol. xii., page 535, 
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show that for design purposes 
Guest’s law is true. So far, 
then, we have three experi- 
menters who have. published results; all three 
express opinions in favour of Guest’s law, and two 
of them produce evidence in its favour. It is prob- 
able that, in connection with these tests, the engi- 
neer who has not attempted to conduct similar 
work underrates the difficulties. 

It now remains to deal with the four points 
enumerated at the conclusion of the analysis of 
Professor Hancock’s work, and the one difficulty 
found by Mr. Scoble with regard to location of 
yield-point. 

' (1) Hlastic Limit and Yield- Point, and (2) Ratio of 
ae Stress.—The chief difticulty arising under the 
first heading is the masking effect on the elastic 
limit due to variation in material and non-uni- 
formity of stress. In any test variation of material 
will cause a greater variation in elastic limit than in 
yield-point. At the true yield-point the “time effect” 
is considerable, and the apparent yield-point, if 
obtained by the drop of the beam, is higher than the 
true yield-point. Ina tension or compression test it 
is cusdutlal 00 determine the maximum stress. The 





ratio of the maximum to mean stress will, of course, 
be much less when extreme precautions have been 





Fig.3. SECTION ON B.B. 





taken to ensure that the specimen is loaded axially. 
But whatever precautions are taken, this ratio will 
never be unity. With spherical seats, it would at 
first sight appear that an axial load is obtained, but 
this is by no means the case, as the results given 
below will show. Especially to be noted is the 
author’s test A D, 4 a, page 243, which shows 
that a most unaccountable result might have been 
obtained, but for special precautions, when using 
spherical seats. It is therefore essential, in order 
to reduce this source of error to a minimum, to take 
measurements which will enable the ratio to be cal- 
culated, At present the only way of doing this 








seems to be by measuring strains in at least three 
lanes round the specimen.* Experiments show 
and it can be wee ag theoretically demonstrated) 
that spherical seats merely form a flexible arrange- 
ment by which the specimen can be placed approx!- 
mately truly in the machine ; once the load is 
applied they do not move but accommodate them- 
selves to the eccentricity of loading. 
(3) Variation of Material Used.—In Professor 
Hancock’s Table II. there are tests on nickel stee! 


* See Journal of Junior Institution of Engineers, 
vol. xix., July, 1909, page 559. 
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solid rounds. This material is indefinite with respect 
to its elastic limit. The low-carbon steel is stated 
to be ‘‘from the same shipment.” It is possible 
that, although there is little variation in specimens 
off the same bar, there is considerable variation in 
specimens off the same shipment, as there may have 
been a difference of témperature in rolling the 
material, — 

(4) Time Effect.—The shape of the curves given 
by Professor Hancock leads one to think that the 
loading was carried on at a fairly rapid rate. This 
is undesirable if the exact elastic limit is to be 
detected. Near the critical point the time influ- 
ence is very great, especially in torsion tests, and 
the material will still appear elastic if time is not 
allowed for the specimen to over-strain. 

Determination of Yield-Point.—The validity of 
Mr. Scoble’s method of determining the yield-point 
is based on the assumption that the relation of 
stress to strain is still linear after yield has been 

ed. The time effect after yield is, however, so 
great that it cannot be neglected, and the shape of 
- curve does not even approximate to a straight 
ine. : 
OTHER EXPERIMENTS. 

The results obtained by Mr. Guest under com- 
bined stress have been fully discussed by the author 
in ENGINEERING. 

Mr. I,aurence B. Turner hasalso published results 
on tests made upon tubes, which may be summed 
up in his own words—viz., ‘‘ nineteen comparisons 
in simple pull and simple torque having been 
made, it is found that the difference between the 
shears is generally small.” The mean difference 
corresponds to a discrepancy of about 6 per cent. 
His published experiments have been made upon 
tubes subjected to simple tension and simple tor- 
sion. He has not yet shown results of tests in 
combined stress or compression, although it is hoped 
that he will be in a position to do so shortly. 

So far, then, although the experiments in general 
support Guest’s law, the only evidence which can 
be accepted as reliable is that furnished by tests 
(1) upon tubes (Guest and Turner) under combined 
tension and torsion, and (2) tests upon solid bars 
(Scoble) under combined bending and twisting. 


EXPERIMENTS AT THE East LONDON COLLEGE. 


The following results are from experiments made 
by the author at the East London College. Space 
will not permit of a complete description of the 
apparatus used, although it is ho to shortly 
publish this in detail, together with several experi- 
ments which have been made.* 

After a careful study of the various possible 
methods of applying stress it was decided to load 
solid specimens in compression and torsion and ten- 
sion and torsion. It was considered that, although 
the work of Guest upon tubes had given evidence 
to support Guest’s law, fora combination of torsion 
and tension, yet, since so great authority as Lord 
Kelvin had suggested that as a tension load lowers 
the torsional yield-point, a compression load would 
raise it, it was absolutely essential to run experi- 
ments on materials loaded as above. To prove 
completely Guest’s law it was necessary to obtain 
results for the whole circle. Guest had published 
results, which Turner has since partially confirmed, 
for the tension torsion quadrant. In Scoble’s tests 
it was impossible to say whether the material failed 
by reason of tension and torsion loads, or compres- 
sion and torsion loads, and probably he would not 
claim that they went outside the quadrant previous} 
investigated. The results given below fall on all 
quadrants of the circle. 

Moreover, from time to time engineers have failed 
to accept Guest’s experiments as final, because they 
were conducted upon tubes. Table A gives the 
results of tests made with seven different combina- 
tions of torsion and compression loads, on a solid 
steel specimen. By the kindness of Sir Robert 
Hadfield, the author is enabled to give the composi- 
tion of the steel used in varicus tables which follow 
as obtained by chemical analyses made at his works. 
Analyses of Mild Steels Tested at the East London College. 





| Phos- 





Specimen. Carbon. | Silicon, Sulphur. | phorus. aes 
| per cent. | per cent. | per cent. | per cent. per cent. 
sc | 0.20 0.08 | O14 | 0.082 | 0.50 
88 | 0,00 0.02 0.086 0.020 0.44 
AD | 0.30 0,08 0.024 0.081 0.53 
8B 0.48 0.03 0.059 0.071 0.76 


* A paper on these details probably will be presented at 
the meeting of the Institut of Meta!s, in October. 





It may be objected that in the experiments shown 
in Table A after the first test the specimen was 
ruined because of the permanent set which it would 
receive. As a matter of fact, with the sensitive 
instrument used it was possible to denote the first 
indication of yielding, and it can therefore be 
assumed that on planes other than those of maxi- 
mum stress the material remained elastic. The 
average variation from the mean value of maximum 
shear stress is less than 24 percent. A study of 
the table will show that the maximum principal 
stress varied very considerably. In all the experi- 
ments with tension and compression measurements 
were taken in three planes with the sphingometer, 
and it has therefore been possible to make correc- 
tions for stress distribution over the specimen. 
Spherical seats were used. 


TaBLe A.—Ezxperiments made at East London College. 


























Combined Compression and Torsion. 
= zg. r Mh -. | 1% ata 8 of 
SR alge | 2 | 2 |fna-l ¢ 
g u AE ee t= | o5 se Biwles! + 
= 3 ef, = 72] Se | Fe 22 S55 Ra 
EE; |B leslse! o Bi) E4| is \8 : 
BS \EEIES| 2 | "5 eelge <A > 
a= | 4 SRlS*| 2 a? | s® |e ean] @ 
8 C 3a |.999| 0.2)100| 1 600/19,500' 19,800 19,500 
8 C 3b |.999| 0.2100 | 1 600|19,500} 19,800 19,500 
80 3c |.990) 4 | 98 1.070 /|12,200/19,100; 26,100 20,000 
SC 3d |.099| 6 | 94, 1.058 |18,100/18,300| 29,500 20,400 
SC Se |.999! 8 | 85 | 1.06 |23,700/16,600' 32,300 20,400 
8Cx 999 | 10 | 67 1.089 /30,000/13,100; 34,900 19,900 
SC 3g |.999/11 | 45 1.062 33, 300| 8,800} 36,500 18,900 
| ! | i 





Average variation from the mean of maximum shear stress = 
2.16 per cent. 

In the case of the first two tests a stress distribu- 
tion of 1 is assumed, as the error introduced by 
eccentric loading would be small. 


Lg. 3. GRAPHIC SUMMARY OF TESTS ON COMBINED STRESS 
DE AT THE EAST LONDON COLLEGE GIVEN IN TABLES A.B CO 
THE RESULTS HAVE BEEN REDUCED SO AS TO ALL APPEAR TO THE SAME 





Table B shows the results obtained with various 
combinations of tension and compression with tor- 


Tasie B.—Experiments Made at East London College. 
Tension, Compression, Torsion, and Combined Stress on Mild 
Steel ‘‘S. 8.” Solid Specimen. 

Maximum 


Specimen and Test. oe 

ae’ ig 
4 

8. 8. Ia. 18,540* 

8.'8. Ia. 19,000* 

8. S. IIb. 18,620 

8.8. IIIa. 18,000* 

8. 8. IVa. 18,580* 

8. 8. IVb. 18,260 

8.8. Vb. 18,940* 

8.8. Ve. _.. 18,720 

8. 8. Vila... 18,390* 

8. 8. Vie. 18,900* 

8. 8. VIIa. 17,920* 

8. P. 4a 19,400* 

8S. P. 43 18,620* 

M.P. 4 19,300* 

mee  .. ee oe ce ae 19,220* 

* Only the first and second “‘ yield” tests are included in this 


table. e first test is distinguished by an asterisk. Average 
variation from the mean = 1.87 per cent. 

sion upon solid steel specimens. The full details 
of these tests will be published later ; the summary 
of the results on the ‘‘S.S.” specimens is here 
included that they may be compared with the 
results on other steels. The ‘‘S.S.” specimens 
were loaded with various combinations of compres- 
sion, tension, and torsion. These results demon- 
strate that Guest’s law holds for compression and 


whole range of the experiments the average varia- 
tion from the mean shear stress is 1.87 per cent. 
This table shows that the material must have been 
very uniform. All these specimens were from the 
**S.S.” steel, although some were marked differently 
for identification purposes. 

Table C, opposite, gives the results obtained upon 
solid steel specimens whose chemical analysis is given 
above. An examination of the table will show that 
the average variation was 4.02 per cent. It will be 
seen that the carbon constituent is rather higher 
than that of the specimens tested in Table B, and 
that the results do not agree so well. This may 
possibly be accounted for by greater variation *in 
the material. 

Table D gives the results of tests made upon a 
hollow Bessemer steel specimen. This was made 
from the solid by drilling out the core, and finishing 
off with a reamer. The thickness of the wall was 
about j;in. Test 8 B 1b is a repeat of Test SB la, 
and the final readings were practically identical 
with those of the first test. It should be noted 
that although SB1b and S Ble fall upon the- 
extreme ends of the Guest circle, the value of the 
shear stress is almost identical. The variation from 
the mean is less the } per cent. 


TaBLE D.—Ezperiments Made at East London College. 
Compression and Torsion Tests on Hollow Specimens. 
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int. }*| | | 
SBie| do. |3.5| 0} 1.114 | 47,60x| 0 | 47,600 | 23,800 
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Average variation from the mean of maximum shear stress 
= 0.21 per cent. 

It will be seen that from the four tables the 
average variation from the mean of maximum shear 
stress is about 2 per cent. The results of all of 
the author’s tests are shown graphically in Fig. 3. 

From these experiments the following deductions 
are made :— 

1. For mild steel Guest’s law is sufficiently 
accurate for all practical purposes. Table D seems 
to indicate that for mild steel it is absolutely true. 

2. The results do not seem to bear out the 
so-called ‘‘ friction” theory. If @ be the angle of 
friction, then 2 f: = f, (sec + tan g) = f. (sec 
g —tan p)or4f*, = f.f.. If tan ¢=0, then 
fe = 2f,. Both Guest’s law and the modified 
‘* friction” Guest theories require that twice the 
shear stress at torsion failure should be the geo- 
metric mean of the shear stress at failure when 
tested in compression and tension. 

3. The ratio of maximum to mean direct stress 
(whatever precautions be taken to secure axial 
loading) in experimental work is very much greater 
than is usually assumed to be the case. It will 
vary in each experiment, and must be considered 
for all tests which are made to determine the cause 
of elastic failure. 

4. From 1 we see that the ratio of the working 
stresses for mild steel in tension and shear given in 
text-books requires modification. It is usually 
quoted as 5 : 4; from the above it should be 2 : 1. 
The old ratio was founded upon results obtained 
from fracture tests. Such values have been found 
by testing the specimen like a rivet for the shear 
test ; this is acknowledged to be very unsatisfac- 
tory. In this connection the discussion upon a 

per read by Mr. E. G. Izod (Proceedings of the 
nstitution of Mechanical Engineers, January, 1906, 
and ENGINEERING, January 26, 1906) should be 
studied. An examination of the conditions of con- 
ducting this ‘‘ rivet” test will show that there is 
really a very complex state of affairs, and not pure 
shear. Moreover, it is now generally recognised 
that for ductile materials ultimate fracture values 
are less satisfactory as a criterion of strength than 
elastic failure. The above tests show that the ratio 
of working stresses of mild steel in tension and in 
shear should be 2:1. That is to say, if we take 
a value of 12,000 lb. per square inch for working 
value for tensile strength we should take 6000 Ib. 
per square inch as working value of shear stress. 
The Maximum Shear Strain.—It does not seem 
to have been recorded that the shear-stress idea of 
failure is more logical than the other theories. _ It 


t= = 











torsion, as well as tension and torsion ; over the 





will be remembered that there are two principal 
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, ABLE C.—Experiments Mave at East Lonpon COouuece. 


Tension, Compression, ToRSION, AND CoMBINED 


Srress. Tests on Mitp Sreez, “AD” Soimp Specimens. 





Direct | 
— in Ratio Maximum: 
Specimen ; 
et Tons:Com- | Torsion. 








) 
Maximum Prin- 
cipal Stress 


Maximum | 
Shear Stress Maximum 








: | Diameter. Mean Direct p. 2 ———— - Principal 
aad Test. | pression + Strain. 2 + r/ Fs g@ VA Py q2 _, Strain x 108 
' Tension - ” 4 4 } 
in. jload in Ib. Ib. p. sq. in| Ib. p. sq. in 
AD la 1.000 - 05 100 1 - 1,430} 19,440 ~ 20,170 19,450 0.853 
AD 2a! 1.000 - 0.1 104 | 1 - 290, 20,420 — 20,560 20,420 0.877 
AD 2b 1,000 - 70 | w | 1.083 - 21,630 | 18,270 — 31,810 21,000 1.198 
AD 8a 1,00) - 7.0 92 | 1.088 — 21,750 17,880 — 31,570 20,700* 1.165 
AD 3b 1.000 -1L2 | 0 1.114 — 35,620 0 — 35,620 17,810 1,218 
AD 4at 1.000 - 45 20 2.958 — 37,980 3,890 — 38,180 19,190* 1.307 
AD 4b 1.000 - 01 106 - 200, 20,610 — 20,750 20,610 0.885 
AD 5a 1.000 + 5.0 97 1.069 +15,260 | 18,860 +27,950 20,320* 1,066 
AD 5b 1.000 + 7.0 86 Ci 1.043 +20,850 | 16,720 +30,140 19,710 1.113 
AD 64 1.000 + 4.0 | 101 } 1,029 +11,740 | 19,630 + 26,370 20,500* 1.029 
AD 6b 1,000 + 6.0 95 1.008 +17,250 18,470 + 29,050 20,420 1.097 
AD 7a 1.000 + 7.0 94 | 1.102 + 22,000 18,270 + 32,300 21,300" 1.195 
AD 8a 1,000 +11.6 0 1.100 + 36,420 0 + 36,420 18,210* 1.246 
AD1l0a 1.000 + O01 104 1 + 290; 20,420 -+-20,560 20,420 0.877 
ADlla 1,000 - 01 98 1 - 290| 19,050 — 19,190 19,050 0.818 
ADIL 1.000 - 3.0 100 1.375 | —11,780 19,440 — 26,210 20,320 1.022 





Average variation from the mean of maximum shear stress = 4.02 per cent. 


C = 11,660,000 lb. per square inch. 
+ In this test one of the balls was out of the race. 


E = 29,250,000 lb. per square inch. . 256, 
This was not discovered until the end of the test. Great eccentricity of 


the load was thus caused, and the special seats did not take this up. The ratio of maximum to mean direct stress was nearly 3 to 1. 


stresses, which, in the notation used above, are 
P 4 q2)and (3p-,/P* + 92). 
(bo+a/% + 2) an (ip * + ¢) 


These give rise to two strains, which are :— 


Pate /® +@- o (}p- r/% +0} and 


I f Pe NLA al 
—_ isp — I s at 
EU? Neer o (kpt at; 


Taking the usual value of « 
we have that the two principal strains are 
I ts p? I = p 1 
Hence shear strain 


Lig a/ 
PCE 


P* , 2 
atm 





} (the author has | 
obtained o = 0.256 for the steel used in Table C) | 


| neering workshop, the heat engine laboratory, and 
| the strength of materials laboratory ; Fig. 2 is a plan ; 
; and Fig. 3 is another section through the heat engine 
| laboratory. 

| The total area covered by the new buildings is about 
| 12,000 square feet, and it is apportioned as Glows fo 





Square Feet. 
Pattern shop ... ae is 1570 
Engineering workshop 1750 
Smith’s shop ... ve 760 
Heat engine laborator: = 4500 
Applied mechanics laboratory ... 2080 
Strength of materials laboratory... 1370 


An engineering laboratory and workshop was first 
instituted at the Heriot-Watt College in 1888, and it 
has done excellent service in the practical teaching of 
the principles of engineering science to a very large 
number of students. Many of the great advances made 
during the past few years in this and other countries 

| in connection with engineering in its various branches, 

| have been influenced to a large extent by the work 


If this is to be the determining factor of elastic done in technical colleges in the training of engineers. 


failure then = oe 
I Pp 2)—-C 
E (3 JP + @) 1 
is the equation. 


elastic failure by maximum shear stress, the equa- 
tion of which is 
J + Z =C,. 

If, however, we consider principal stresses and 
principal strains we see that the relations are by 
no means identical as are those above. 

Thus we are able to reconcile, in some way, the 
hypotheses of Rankine and St. Venant. The 
former said it was the maximum stress which deter- 
mined failure, the latter said that it was the maxi- 
mum strain, 

Guest’s law says that it is both the maximum 
shear stress and the maximum shear strain, which 
determines failure, for they both occur simulta- 
neously, and if one is constant at elastic failure the 
other must also be constant. 

A careful study of the results mentioned above 
will, it is hoped, bring one fact prominently before 
all experimenters. It is the variation of the ratio of 
the maximum to the mean stress in a direct-loaded 
specimen. The tests show conclusively that even 
with spherical seats axial loading is not obtained. 
With wedges for holding the specimen the results 
are much worse. 

The author begs to thank the anthorities of the 
East London College for the facilities for conduct- 
ing these tests. But for the kind influence of Sir 
William White, F.R.S., and his friends, it would 
have been impossible to present these results. 








THE NEW ENGINEERING LABORATORIES 
AND WORKSHOPS AT THE HERIOT- 
WATT COLLEGE, EDINBURGH. 

THE new en ineering laboratories and workshops have 

been erected on a site immediately behind the main 

building of the Heriot-Watt College, and were for- 

mally rege by Lord Rosebery on September 16, 

1908. The site is practically bounded on the north 

side by the Cowgate, from which an access has been 

mace to the laboratory for the purpose of bringing in 
heavy machinery and motor-cars. The buildings are 

shown in Figs. 1, 2, and 3, page 240, the first being a 

transverse section through the pattern-shop, the engi- 


| In the Heriot-Watt College the staff in the engineer- 

ing department have experienced considerable difficulty 
‘in keeping pace with the demand for experimental 
| work, mainly on account of the want of sufficient 


But the same equation holds for accommodation and equipment. 


| Fortunately the Governors of George Heriot’s Trust, 
assisted by the generosity of others interested in the 
work of the Heriot-Watt College, by past and present 
| students of that institution and its progenitors—the 
' School of Arts and the Watt Institution—and by the 
Scottish Board of Education, have been able to erect 
| the present buildings and equip them with the most 
| modern appliances in connection with experimental 
| engineering. 
‘ollowing a wise scheme of co-operation, the Gover- 
'nors of the Heriot-Watt College have acted, not in 
| competition, but in conjunction, with the Edinburgh 
University. The result is that both institutions are 
; able to concentrate their energies on different depart- 
| ments of engineering without overlapping. Thus civil 


| engineering in its various branches is specially dealt 
| with at the University, while mechanical and elec- 
trical engineering are left to the Heriot - Watt Col- 
| lege. By this arrangement there is a liberal inter- 
| change of students between the two institutions ; and, 
| further, the courses at the college are recogni as 
| qualifying for the degree of B.Se. in Engineering. 
| Thus there is a closer connection between the Univer- 
sity and the College than is the case with the ordinary 
extra-mural school, and the whole field of engineering— 
civil, mechanical, and electrical—is specialised and 
exhaustively treated. The total cost of the new build- 
ings, additional plant, &c., has been about 18,000/. 
The teaching of practical engineering, or handicraft, 
is carried out in three workshops devoted to pattern- 
making and working in wood, fitting, turning, all 
kinds of machine work, welding, forging, brazing, &c. 
These workshops are provided with various kinds of 
modern machine-tools driven by electric motors. In 
this department no attempt is made to turn out expert 
mechanics, but rather to give the student a thorough 
training in the principles involved in the use of machine 
and other tools, and in the various mechanical opera- 
tions he will be brought into contact with in the 
ordinary engineering workshop. Very special atten- 
tion has been given to the equipment of the engineer- 
ing laboratories, and while the plant may not be on so 
lavish a scale as in some institutions, it is believed 
that for teaching purposes it will be quite adequate. 
The design and arrangement of the experimental plant 
has been carried out by Professor R. Stanfield, M. Inst. 
C.E., Mr. A: R. Horne, B.Se., and the other members 
of the staff of the engineering department, and in this 





work they have been mainly guided by the experience 
gained in the teaching of large classes of engineering 
students of all grades. The various engines and other 
appliances are of a type with which the student will 
probably be brought into contact in after life. Sim- 
plicity and adaptability have been always kept in view 
in the design and fitting up of the plant. In equipping 
the laboratories, most valuable and generous assistance 
has been freely given by the several engineering and 
other firms who have supplied the various portions of 
the plant. 

The new buildings are mainly of steel construction, 
while the interior surfaces of the outer walls are faced 
with white enamelled brick. The various laboratories 
and engineering workshops are separated from one 
another by means of glazed partitions. The roof prin- 
cipals are carried on steel columns of substantial sec- 
tion which support the girders for two travelling 
cranes in the engineering laboratory, and the trans- 
verse beams which bear the shafting in the workshops, 
The roofs are entirely covered with glass in which wire 
netting is embedded ; for evening work ample illumina- 
tion is provided by twenty flame-arcs, augmented by 
incandescent lamps for special lighting. The floors 
are covered throughout with wood blocks laid on a 
concrete bed. 

In the principal engineering laboratory, which is 
mainly devoted to the experimental study of heat- 
engines, part of the space has been excavated to a 
depth of 8 ft. below the ordinary floor level upon which 
the engines are erected. The boilers, superheater, 
and measuring tanks have been placed in this space or 
pit, and all the water and condensed steam to be 
measured in connection with the various engines, &c., 
gravitates to these tanks, most of which are placed on 
platform weighing-machines. The steam-engines are 
all provided with surface-condensers, which are placed 
on a platform half way between the level of the main 
floor and the floor of the boiler-pit. The coal is de- 
livered from the street level down a shoot into a 
bunker, from which it is conveyed by trucks to the 
boilers, &c. The floors of the laboratories are inter- 
sected with wide pipe tracks covered with steel plates ; 
these pipe tracks carry the water and other pipes from 
the various engines to the tanks, or to the main drain, 
which is below the floor of the boiler-pit. A view of 
the interior of this laboratory is shown in Fig. 4, page 
241, which is reproduced from a photograph. 

The steam-raising plant consists of a Stirling water- 
tube boiler fitted with Meldrum’s furnace. This boiler 
is more than capable of supplying sufficient steam 
for the whole plant when in operation at one time. 
In addition there is a small locomotive-type boiler, 
which has been removed from the old laboratory and 
is to be used when only a small section of the plant is 
being worked. Considerable attention is to be Soveted 
to the use of superheated steam, and for this purpose 
the laboratory is provided with an independently 
fired superheater made by Messrs. Babcock and 
Wilcox. Separate mains have been erected for 
saturated and superheated steam, and the engines are 
designed so that either kind of steam may be used. 
The steam-pipes, which are of steel with welded flanges, 
have been supplied and erected by Messrs. Stewarts 
and Lloyds. 

The outstanding feature in the new laboratory is the 
experimental steam-engine (seen in the foreground in 
Fig. 4), which has been specially-built by Messrs. 
Marshall, Sons, and Co., Gainsborough. It is similar 
in general design to their well-known coupled-com- 
pound type, but it has been adapted for experi- 
mental work, and can be made to operate under vary- 
ing conditions. At full load this engine is capable 
of developing about 90 horse-power. It can be run 
condensing or non-condensing, as required. The high 
and low-pressure cylinders are 7 in. and 13 in. in dia- 
meter respectively, with a stroke of 20 in.; the normal 
speed being 120 revolutions per minute. The fly-wheel 
is placed midway in the space between the two 
cranks, and the crank-shaft is provided with flanged 
couplings on each side of the fly-wheel, so that by 
disconnecting one or other of these couplings, either 
side of the engine may be run as a separate unit. Two 
governors of different types are fitted—one to each 
side of the engine—and a suitable reducing valve is 

rovided to be used when the steam is supplied to the 
ow-pressure cylinder direct from the boiler. Both 
cylinders and the receiver are completely jacketed, 
and can be supplied with either saturated or super- 
heated steam ; this supply is quite independent of the 
main supply to the engine. Suitable appliances are 
rovided for measuring the steam couldaund in the 
jackets. Some of these may be seen in Fig. 5. 

The surface condenser was made by the Worthing- 
ton Pump Company, and is coninested 40 an Edwards 
air-pump driven by an electric motor. The circulating 
water is measured by means of a Kennedy water-meter. 
The power is absor by a rope-brake, and suitable 
indicating gear is fitted to both cylinders. The tem- 
perature of the steam at various points is taken by 
means of electric resistance thermometers manipulated 
from a central switchboard. 





In erecting the engine every care has been taken 
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that all parts may be readily accessible, and there is 
ample space round it to accommodate a large class of 
students at one time. The steam and exhaust-valves 
on both cylinders are of the double-beat type, operated 
by Messrs. Marshall’s patent trip gear. This engine 
represents the latest and most improved t; of 
modern practice in reciprocating-engines, and should 
prove of great benefit to the students who will even- 
tually work with it. 

The other engines, which formed the equipment of 
the old laboratory, have been overhauled and removed 
to the new place. They comprise a 30-horse-power 
compound engine—condensing or non-condensing—by 
Messrs. Marshall, Sons, and Co., which is now fitted 
with a surface as well as a jet condenser ; a 10-horse- 
power De Laval turbo-dynamo, arranged to work with 
either saturated or superheated steam ; and a 16-horse- 

wer vertical high-speed engine. In the near future 
it is proposed to put down a steam-driven air-com- 
pressor in this part of the laboratory ; this will form a 
most valuable source of experiments for the mining, as 
well as the engineering, students. 

Special attention is being devoted to the experi- 
mental study of internal-combustion engines, and this 
section of the laboratory is already ouness with an 
8-brake-horse-power gas-engine supplied by the Camp- 
bell Gas-Engine Company, and arranged to work with 
either town or producer-gas. The rest of the plant 
consists of a 6-brake-horse-power Blackstone oil- 
engine ; a 14-brake-horse-power two-cylinder marine 
type motor-engine, to work with either petrol or 

raflin ; and an 8-brake-horse-power motor-car engine. 

est-plates have also been laid down to receive other 
engines that may be sent to the college from time to 
time for testing purposes. All the above engines have 
been specially built for ee work. Part of 
this laboratory is shown in Fig. 7. 

The generator of the suction-gas plant, from which 
the producer-gas to supply the above gas-engine is 
obtained, is mounted on a large platform weighing- 
machine so that the consumption of fuel may be 
measured with accuracy ; the connection between the 
generator and scrubber is made through telescopic pipe 
joints with water seals. 

The two travelling cranes ~vhich traverse the labo- 
ratory have been presented to the College by Messrs. 
Carrick and Ritchie, and Messrs. Carrick and Son, 
respectively. There is also a small travelling crane 
at the Cowgate entrance to the laboratory, and this 
is used for leodien and unloading machinery, &c. 

Another important feature will be the testing of 
motor-cars to obtain the power developed at the road 
wheels. For this purpose a special test-bench is to be 
erected. The laboratory is provided with complete 
apparatus for analysing flue and exhaust gases, also 
for determining the calorific power of coal, gas, and 
oils, Part of this laboratory is set apart for the use of 
junior students who are required to — out experi- 
ments to verify the laws connected with the expan- 
sion of solids and gases, specific heat, Boyle’s law, 
latent heat, use of planimeter, &c. 

The Applied Mechanics Laboratory is fully equi ped 
with various kinds of apparatus and machines for Ht us- 
trating and pores ys the laws of mechanics and hydro- 
statics. A small hydraulic plant is provided for ex- 
periments on the flow of water through orifices and 
notches ; also a small centrifugal pump driven by an 
electric-motor. 

The Strength of Materials Laboratory, part of which 
is shown in Fig. 6, is provided with a 50-ton horizontal 
testing-machine, supplied by Messrs. Greenwood and 
Batley, and arranged for tensile, compressive, trans- 
verse, and shearing tests; also a Wicksteed torsion- 
testing machine, and a complete cement-testing plant. 
It is proposed to add later a 5-ton vertical testing- 
machine. 

The smith’s shop, which is not yet completed, will 
be provided with six hearths, and the usual tools for 
instructing the students in the principles and practice 
of forging, welding, &c. A portion of the smith’s shop 
is arranged as a foundry, for instruction and practice 
in moulding and casting. 








THE EAST COAST AUXILIARY DRIFTER 
**SARDIUS.” 

THE use of some form of motive power for fishing- 
boats, other than the wind, becomes ever more and 
more common. Many fishing ports a few years ago 
did not know what it was to have a steam trawler 
making use of the harbour; to-day in some places 
the sailing trawler has almost disappeared. The 
change is not altogether welcomed “ the men, 
though rather because fishing crews are among the 
most conservative of men than for better reason. But 
the transformation is proceeding steadily, and is spread- 
ing from the trawling to other classes of fishing. 

Ses of the more recent developments we iHustrate 
herewith in Fi 1 to 3, on this page, and Figs. 4 to 8, 
pose 245. These illustrations relate to the Kast 

t drifter Sardius, belonging to the port of Banff. 
These boats, as their name implies, when fishing drift 


with their nets, and do not trawl or even make use of 








EAST COAST AUXILIARY DRIFTER “SARDIUS.” 
ENGINED BY MESSRS. JOHN I. THORNYCROFT AND CO., LIMITED, CHISWICK. 
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their nets as seines. While actually fishing, there-| port stay out for the inside of the week, and eithe! 
fore, they simply ride, and no power is needed. transfer their fish during that time to a carrier & 
The rig of a drifter varies to some extent with the be taken to the port for market, or bring it in them- 
locality to which it belongs. The Banff boats are selves. Being vp voce on the wind, however, 1 
ordinarily rigged with two lugs. Boats from this| not infrequently happens that valuable timezis lost 
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PARAFFIN-MOTOR FOR EAST COAST AUXILIARY DRIFTER “SARDIUS.” 
CONSTRUCTED BY MESSRS. JOHN I. THORNYCROFT AND CO., LIMITED, CHISWICK. 








Fig.5. 
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The saving in space of a paraffin-motor 
over a steam-engine and boiler is a matter of no little 
importance on such boats as these. 

ig. 1 gives a very fair idea of these Banff drifters, 
the Sardius, an ordinary drifter 


‘s, in going to and from 
ve landed too late to be satisfactorily disposed 
of, or on the outward run difficulty may be ex 
nence’! in getting to where the fish are known to 
Auxiliary power, therefore, is likely to help the men 
out of a good many difficulties, and of all forms the 
petro! or paraffin motor seems peculiarly well adapted 
In a good sailing breeze there 
ved to make use of the auxiliary, but should 
‘trun into a calm a motor of this kind can be 
got to work in much less time than would be needed 


port, when the fish 


this view showin 
fitted recently with auxiliary 
John I. Thornycrott and 

This boat is 79 ft. over all, 70 ft. on the water- 
line, and of.20 ft. beam, with a draught of 8 ft. 6 in. 
It carries a crew of 
times. The approximate 


Limited, Chiswick. 
to this kind of work. 





ment is 55 tons. 


drifters are very good sea-boats, and will 
stand a lot of weather. The bows are bluff 
with astraight stem. Aft they are cut away 
very much, and the stern-post, set at a 
great rake, is continued right up without 
counter. Some idea of these features may 
be obtained from Fig. 1. The boats are, 
internally, divided into three. In the fore- 
castle is stored gear of all kinds. The 
greater portion of the boat is given up to an 
open well or hold for the nets, fish, &c., 
while aft is a small cabin for the accommo- 
dation of the men. In the Sardius the 
motor is placed in this cabin, thus encroach- 
ing in no way on the requirements for 
fishing. Figs. 2 and 3 show the general 
arrangement.of this cabin. The motor, of 
course, takes up a good deal of room in it, 
and is in places close up to the seats, &c., 
but space is not so cramped as on many 
boats we have been on; while, the engine being com- 
paratively low, the cabin does not by any means appear 
to be crowded. 

The engine is a 50-brake-horse-power four-cylinder 
motor, running at 450 to 550 revolutions per minute. 
The cylinders are 6 in. in diameter, and the stroke 
8in. Several drawings of it are shown in Figs, 4 to 8. 
Of these, Figs. 4, 5, and 6 show respectively a general 
elevation, end view, and plan of the engine and clutch 
and reversing-gear. Figs. 7 and 8 show part longi- 
tudinal and cross sections. The engine is of Messrs. 
Thornycroft’s standard pattern, enclosed, with cylin- 
ders cast in pairs. The inlet and exhaust valves are 
on opposite sides of the cylinder-heads, and are worked 
by two half-speed cam-shafts, driven by red fibre 
pinions, off the crank-shaft (Figs. 7 and 8). The 
engine is started on petrol for convenience, or with a 
starting-lamp on paraffin. The starting-handle is on 
a shaft mounted in bearings on the cylinder-heads 
(Figs. 4,6, and 7). A sprocket on this shaft is connected 
by chain-drive to a larger sprocket on the main shaft at 
the forward end (Figs. 4, 6, and 7). The chain is not 
shown in the figures, while in these figures the starting- 
handle is shown at the after-end of the motor. In the 
arrangement on board the Sardius the handle is at the 
forward end. At starting half-compression cams are 
shifted into position for the exhaust-valves. After 
starting the engine, the starting-shaft remains idle, 
and is clamped by a thumb-screw. 

A float carburettor, working either with petrol or 
paraffin, is employed, the air-supply not being adjust- 
able. The supply of extra air, however, can be adjusted 
by hand. e engine is regulated on the throttle, 
either by the governor or by hand. On the Sardius 
a small supply of petrol is carried in a tank on deck. 
The engine is started with petrol, but as soon as the 
| vaporiser is hot the petrol is turned off and paraffin 
supplied by gravity feed to the carburettor. The 
vaporiser into which the paraffin passes from the 
carburettor-is a plain (J-pipe enclosed in a jacket- 
easing (Figs. 4 and 6), through which the exhaust 
gases circulate before being discharged to the atmo- 
sphere. A special ge is provided, and the heat of 
the vaporiser may regulated by passing more or. 
less of the exhaust through the jacket as desired. A 
sump is provided below the throttle-valve, and when 
running at reduced power this collects the excess 
paraffin and runs it off to a tank. 

The cylinders are water-jacketed, continuous flow 
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being maintained by a small rotary pump. The posi- 
tions of the suction and discharge-pipes are shown in 
Figs. 2 and 3. After circulating through the cylinder- 
jackets the water passes through a long rectangular 
0x, which encloses the exhaust-pipe, on its way to the 
discharge. A small ——- maintains circulation 
from the crank-case to a distribution tank. From this 
tank small pipes distribute the oil by gravity to the 
various parts, an overflow acting as an indicator of a 
sufficient supply. The arrangement is simple, and not 
likely to give trouble from careless handling. Bosch 
H.T. magneto ignition is fitted. The clutch and 
reversing gear are worked by a hand-wheel and 
screw, con afford an easy means of control for 
manceuvring. There is a mark on the fly-wheel show- 
ing the position of the propeller blades, so that it may 
be sét in line with the stern-post for sailing. The 
engine is laid on pine béarers set in cement. The 
lee is carried up through the deck planking, a 
metal jacket being fixed round the pipe below, to 
prevent accidental contact with the hot surface. The 
supply of paraffin carried amounts to 60 gallons. 

We recently were able to be present on a run with 
this boat, when the utility of such’auxiliary power on 
board was very apparent. She has done 8.185 miles 
per hour on the measured mile at Greenhithe, a very 
serviceable speed indeed for such craft. 








INSTITUTE OF MARINE ENoingERS.—The second Lloyd’s 
Register Scholarship in Marine Engineering, founded 
under the auspices of the Institute of Marine Engineers, 
for which examinations were held in July last at Glasgow 
and Newcastle-on-Tyne, has been won by Mr. Frank 
Duncanson, of 15, Harold-street, Sunderland. The 
scholarship is of the value of 50/. per annum, tenable for 
two years, and is open for competition to graduates and 
associates of the Institute. 


THe LATE Mr. M. Witson.—Those who have had 
dealings with the Electrical Standards Laboratory of the 
Board of Trade will learn with regret of the death, after 
only one day’s illness, of Mr. M. Wilson, Sen. He had 
served in the Royal Engineers as sapper for over twenty- 
one years, and held for seven or eight years the office of 
storekeeper whilst ones as laboratory assistant at the 
Chatham School of Military Engineering under Major 
P. Cardew. He has held the oftice of Assistant Elec- 
trician and Mechanic to the Board of Trade Electrical 
Standards Laboratory since its inception in 1890, and the 
wide range of practical knowledge which he brought to 
hear on his duties made his services highly appreciated 
by all with whom he came into contact. 





Pusiic Works IN IraLty.—The Bollettino Finanzc, Fer- 
rovie, Industric announces that the Ministry of Public 
Works kas authorised an expenditure of 442,000 lire 
(17,680/.) for urgent works connected with repairs to the 
docks and quays damaged by the earthquake at Messina. 
It also notifies that the Ministry of Public Works has 
issued a favourable report in connection with a concession 
for the construction and working of a railway from 
Faenza to Russi, and a branch line from Granarolo to 
Lugo. A further notice appears in the Bollettino to the 
effect that tenders will very shortly be invited by the 
Italian State Railways for the construction of the line 
from Motta to San Vito Portogruaro. The cost is esti- 
mated at 8,000,000 lire (320, 0007. ). 





Reinrorcep- Concrete Posts.— Although a great 
variety of reinforced-concrete posts for fencing and 
other purposes have been manufactured in America, 
and have been in use there for some considerable time, 
we are not aware that this type of post has found much 
favour in this country, nor, until recently, has it been 
made here to any great extent. Yet reinforced-concrete 
posts have many qualities to recommend them, the chief 
of which is, of course, their durability. They are also 
strong and are absolutely free from all danger of destruc- 
tion by fire, which is responsible for very considerable 
loss to railway companies where wooden posts are used. 
Moreover, the temptation to steal concrete posts for fire- 
wood is absent. ith these advantages, it is perhaps 
surprising that they have not come more into use, though 
there are reasons, no doubt, which have been sufficient to 
account for this. In the first place, they cost more 
than wooden posts, and, in the second place, the methods 
adopted for attaching wires to them have not always 
been satisfactory. With regard to the first cost, this 1s, 
after all, not so ver toe more than that of wood 
posts. If we take a mile of railway, the difference between 
the cost of wooden fencing posts of the cheapest 
description and reinforced -concrete posts amounts to 
about 27 per cent. When, however, it is remembered 
that the life of a wooden post is only about ten years, 
and often much less (although some authorities state that 
if creosoted it will last twenty years), while the concrete 
posts are practically indestructible, the advantage of using 
the latter is manifest ; of course, other things, such as ease 
of erection, &c., being equal. This being the case, it seems 
probable that when these posts become better known they 
will be more used, particularly as there is now no difficulty 
in procuring them in a variety of forms. The subject 
has been very carefully gone into by Mr. Ernest F. W. 
Grimshaw, West Mill, Buntingford, Herts., who has sent 
us particulars of reinforced-concrete posts designed and 
manufactured by him. These posts are generally about 
6 ft. long, 5in. square at the ground-level, and 24 in. 

uare at the top, and they are made to carry seven wires. 
The gate posts have flat square feet, which steady them 
in the ground. Different forms are, however, 2. 


NOTES FROM THE UNITED STATES. 

. ; PHILADELPHiA, August 13. 

AN extraordinary increase in iron and steel produc- 
tive capacity is being arranged for in the United 
States. The Gary Steel Company has given orders for 
the earliest possible completion of their by-product 
coking plant, and an addition to their large ee 
hearth steel plant. The Republic Iron and Steel - 
pany will at once begin the erection of an open-hearth 
steel plant at Youngstown, Ohio. Their pipe-mill, to 
be erected at Hazelton, will be about the largest in 
the country. Contracts have just been let to erect a 
steel plant ata cost of 2,000,090 dols. to make steel for 


market. The Bethlehem Steel Company has completed 
plans for the establishment of additional facilities, 
which will involve the expenditure of between 5,000,000 
dols. and 7,000,000 dols. Work will be begun at once 
and prosecuted throughout the winter, so that a por- 
tion of the plant will be ready for operation in the 
spring. The important addition will be in structural 
steel capacity, in which an invention will be employed 
which obviates the necessity of supplemental labour in 
fabrications, and which reduces the cost of manufac- 
ture to that extent. This process will give the Beth- 
lehem people quite an advantage over competitors, as 
they have the exclusive use of the process. 

The Sharon Steel Hoop Company, 50 miles north. 
west of Pittsburg, has about perfected plans for the 
erection of an additional plant at a cost of 1,500,000 
dols. The prospective enormous demand for steel 
cars has given birth to two steel enterprises to build 
steel cars, one plant to be erected in the State of 
Indiana, and one in the State of Illinois. These 
Western locations are chosen in view of the advan- 
tages of securing raw material at lowest cost, and to 
save freight in delivery of work. It is understood 
that the American Steel and Tin-Plate Company will 
erect a planished steel plant about 30 miles south-east 
of Pittsburg. There are other budding enterprises 
which will be heard of soon. The Tariff Bill has been 

d and signed. The gang who passed it are bask- 
Ing in phenomenal industrial prosperity to make the 
people contented with it. It is uncertain how the 
people will take it. This much can be said, that if 
the cost of living is increased through its operation 
there will be music by the band, and the band will be 
the voters of the United States at the next Congres- 
sional election. 








THE AMERICAN Society OF ENGINEERING CONTRACTORS. 

There has recently been started in New York a new 
society, intended to bring into closer professional contact 
engineers, engineering contractors, manufacturers of 
materials, &c. This society has been termed the Ameri- 
can Society of Engineering Contractors, and though 
started only a few months ago has already on its 
membership list some 1500 names. It is stated in its 
constitution that among its objects is the advancement of 
engineering knowledge and contracting practice, the 
maintenance of a high professional standard among its 
members, and the elimination of those practices and 
abuses that now exist in the engineering and contracting 
business. The new society has already appointed four 
committees, which are charged with the investigation of 
specifications, contracts, a uniform system of cost 
keeping and a uniform system of cost analysis. The 
society has held several preliminary meetings, and its 
regular monthly meetings for the reading and discussion 
of papers, &c., are expected to commence in the autumn. 
The American Public Works Association, a society prac- 
tically contined to the Southern States, has approached 
the new body with a view to consolidation of interests, &c. 





Tur RetTiREMENT OF EnGrIngkER Rear-Apmirat J.T. 
Corner, C.B.—Many of our readers will be interested to 
know that, owing to the age-limit, Engineer Rear- Admiral 
J. T. Corner, C.B., terminates this week his long and 
active connection with the Navy. It is forty-four years 
since Admiral Corner entered the Service, going first to 
Sheerness. Later he 1 through the usual course at 
the Royal School of Naval Architecture and Marine Engi- 
neering at South Kensington. Subsequently he served 
about eight years in various ships, proceeding to the 
Admiralty in 1880, where he remained a year on the Cori- 
troller’s staff. He was then appointed assistant to the 
chief engineer of the dockyard at Portsmouth, and seven 


that establishment. Since that time he has continued to 
occupy this very responsible position, and has carried out 
not only extensive repair-work on almost every variety of 
ship, but has done original constructive work for new 
vessels. On several occasions commendation has been 
passed upon his work. He served on important enquiries 
—notably, as a member of Admiral Buller’s Machinery 
Committee, and was also for many years on the Admiralty 
Committee of Reference for Machinery Designs. He was 
made an Engineer Rear- Admiral in 1902, and Companion 
of the Bath in 1907, both honours well merited for the 
work he had done. We are glad to hear that Admiral 
Corner, who has the advantage of wide practical experi- 
ence, is commencing business in London, and has already 
mn appointed representative in town for two or three 
notable companies, a position for which he is well suited, 
in view of his~ extensive connections and admirable 
temperament. 





cars, which has heretofore been purchased in the open | },,<; 


years later, in 1888, was promoted to be chief engineer of B 





MISCELLANEA. 


LarcE numbers of Korean labourers are employed in 
Siberia, both at the gold-washing establishments and as 
farm-hands. They generally form small colonies or coin- 
munities of 100 to 150 persons, of whom the oldest is 
chosen Starost, or leader. The Koreans are good workers, 
and praoety lay by substantial sums whilst in Siberia, 
which they, however, are apt to dissipate in gambling 
and pleasures on their return journey. 


The low water-level in the Swiss lakes and rivers during 
the winter of 1908-9 has caused serious inconvenience to 
many hydro-electric plants. The autumn and early 
winter were exceptionally dry, and the low levels con- 
tinued during March, 1909. In the Lake of Zurich, a 
in of considerable size, the water-level was, hy 
March 10, 280 millimetres (11 in.) below the average, and 
there is norecord of a lower level having ever been 
observed. In one spot the date-mark 1672 was laid bare. 


A serious explosion due to powdered aluminium has 
recently taken place in some metal-foil works at Fiirth, 
near Nuremberg, in Bavaria. It is well understood that 
powdered aluminium is, at least, quite as dangerous an 
explosive as coal-dust. The immediate cause of the explo- 
sion was the cracking of an arc-lamp globe. The renewal 
of the lower carbon had been overlooked, the carbon- 
holder became very hot, and the globe broke. Whether 
or not the upper carbon dropped, or whether some molten 
metal drip on the powdered aluminium, is not certain. 
The violent explosion resulted in the death of two men 
and injury to several others, and caused considerable 
damage. 


Electric instruments are subject to many source’ of 
errors, which may be typical or individual. In the 
Elektrotechnische Zeitschrift of the 8th inst., J. F. van 
Lonkhuyzen draws attention toa simple source of error 
which is frequently overlooked, though quite understood. 
It is the static charge of the cover-glass of the instrument. 
The longer the pointer, the nearer it is to the glass, the 
drier the atmosphere, and the feebler the directive force 
of the instrument, the greater will be this error. By 
drawing a piece of soft leather across the glass of a 
galvanometer Lonkhuyzen produced deflections up to 5 
19 cent. Ina dry warm room instruments went wrong 

y as much as 20 per cent. when touched with the dry 
hand. These deflections are not lasting, of course, but ‘t 
may be an hour before the pointer indicates correctly 
again. When making comparisons with mirror instru 
ments the error may become pronounced, because the 
glass is cleaned to wipe off the dust. Particular care has 
to be exercised in this respect in the workshop, especially 
with suspended instruments. here is, fortunately, an 
easy preventive— breathing upon the glass. Faulty 
indications may also result when the instrument is joined 
to the secondary of an insulated transformer. The secon- 
dary may have a static charge sufficient to upset the 
instrument. 


The iron deposits of Mexico are well known to be very 
extensive. The celebrated mountain of Durango, the 
Cerro del Mercado, is one of the greatest iron deposits 
of the world. It is estimated to contain 300,000,000 tons 
of 70 per cent. ore above the level of the plains surround- 
ing it. There is another mountain near the mouth 
of the Balsas, in the State of Michoacan, which is 
destined to figure conspicuously in the future iron 

roduction of Mexico. The Las Truchas mountain, of 
ichoacan, shows above the plain-level 1,000,000,000 tons 
of ore low in phosphorus and running over 60 per cent. of 
iron. Other deposits at Alvarez, in Colima, show the 
possibility of extracting several hundred million tons of 
ore. All along the Pacific coast, in fact, from the 
Gulf of California to the border of Guatemala, there is 
abundance ofiron ore. The iron deposits of Guerrero are 
of exceptional importance—perhaps the most important of 
the Mexican Republic. The iron ores of Zimapan, 
Hidalgo, are already well known, while the iron deposits 
of Vera Cruz are of even greater importance, because of 
their comparative proximity to the Gulf and ocean trans- 
portation. There are large quantities of high-grade ores 
in the State of Nuevo Leon, owned by an iron and steel 
company which has a 10,000,000 dols. plant in Monterey. 
There is a considerable amount of iron in the State of 
Jalisco ; the deposits of Coahuila and Nuevo Leon are 
considered to be the most important. 








PrrsONAL.—Mr. Frank Stuart-Milne, who some time 
ago left the Newcastle-on-Tyne Electric Supply Com- 
pany, Limited, to take up an important appointment in 
the Argentine in connection with the electrical depart- 
ment of the State railways, has, in view of the rapid com- 
mercial expansion of the Republic, commenced busin«ss 
in Buenos Aires as commercial engineer and agent for 
ritish railway, mechanical, and electrical engineering 
firms.. Associated with him as British engineer and secre- 
tary is Mr. J. A. Seager, A.M. Inst. C.E., A.IE.E., 
Emerson Chambers, Newcastle-on-Tyne. 





Sours YorksHIRE.—Powers which the North-Eastern 
and Lancashire and Yorkshire Railway Companies 
recently acquired to extend the Hatfield Moor Railway 
are likely, it is stated, to be followed by an extension of 
the Great Central Railway into the same area. Land 
has been provisionally acquired op the north side of 
Hatfield Moor, sc as to admit of the construction by the 
Great Central and the Great Northern Railway Cow 

nies of a line to a junction with the Keadby railway 
fetwesn Maud’s Bridge and Medge Hall stations. ‘The 
South Yorkshire coalfield is attracting more attention «n 
the part of Durham coal capitalists. One large Durhain 
company is already in the field. 
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GOVERNOR THEORY AND PRACTICE. 
To THE Eprror oF ENGINEERING. 

Sir, —The common theory of governors is wrong from 
its very basis, and is unable to yield accurate data upon 
the practical working of the apparatus, and especially in 
regard to its stability, a question which pre-occupies 
Mr. Froude. 

It is based upon an equation which states that there 
exists equilibrium between the centrifugal force of the 
weights, which tends to drive them from the axis of the 
shaft, and the antagonistic forces when the rotary speed 
of the shaft has a certain value u, expressed by this 
equation. J 

In order to study the working of a governor according 
to this theory, one takes various successive positions for 
the movable collar in its travel, calling y the various 
heights of the collar above its lowest position. The value 
of the speed wu is calculated for each of the a y from 
the above-mentioned equation, drawing a diagram in 
which the —— u are the abscisse, and the heights y the 
ordinates. For example, a Watt governor of the usual 
type yields a ao similar to that of Fig. 1, which 
shows that wken the collar is right down, y = 0, the speed 
u, is smaller than for any other position, and smaller than 
the speed uz in the top position. governor, which 
yields a diagram showing the w values in a straight ver- 
tical line, is said to be an isochronous governor, and 
the view is entertained that isochronism is a desirable 
feature in the belief that the collar can remain steady in 
its position, whatever that position may be, when the 
shaft revolves at the normal speed u. In other words, it 
is thought that, whatever the load on the steam-engine, 
the governor places its collar in the right position to corre- 
spond with the load, maintaining the normal speed u. 

Practice shows that this conclusion is inaccurate, be- 
cause the equation takes no account of friction nor of the 
work uired to change the position of the throttle- 





valve. If we call R the total of the forces resisting 
motion when an excess of speed tends to cause the collar 


Fig.2 


Uy 


that, therefore, the difference w,; — v,; marks the degree 
of eyed of the governor. 

3. at as long as the speed of the shaft remains 
between vz and w, (O,A and O2B) the collar will remain 
in place without moving, whatever be the height it 
occupies—t.e., whatever be the load on the engine. 

4. That from the point of view of sensitiveness, it is 
advantageous so to arrange matters that vg be equal 
to w,, and at the normal speed w, thereby arriving at the 
result that the collar remains at any, height, without 
moving, so long as the engine runs at its normal speed w, 
which is the condition of a perfect governor: v2 = w, 
= 4 
This condition, however, is not sufficient. It is necés- 
sary that the run of the diagrams should approximate. to 
a straight line, ail speeds v being greater than v, and 
less than tr, the same for w, which should be ter than 
w, and less than w . For if the diagrams the shape 
of Fig. 3, it is clear that the governor would be actin; 
wn in all the part below Z of the collar travel, whic 
would have to be done away with. “ae 

5. It shows also that a governor is not isochronous, 
because wu is constant ; whatever be the value of u;. real 
isochronism is established by the two conditions— oe 


v=constant, w=constant. 


A rigorously isochronous governor under these conditions 
would disregulate the engine. Itsdiagram would be that 
of Fig. 4. If we suppose the engine to be running at. its 


normal speed w comprised between v and w, the collar 
being at a height y, and the load on the engine to de- 
crease suddenly, then the speed of the shaft will increase, 
reaching and exceeding the value w. The collar will rise 
and strike the upper stop-ring O,. The gee will 
therefore prevent all steam inlet, the speed of the shaft 
will decrease until it equals v2 or v, or less, and the 
collar will drop until it strikes the lower ring O,, opening 
the throttle-valve out completely. The speed will rise 
again until it reaches the value w, the collar will ascend, 
and so on. The collar will, thus, travel up and down 
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to rise, and R! the resistance when a lack of speed tends | 
to cause it to drop, the two forces R and R’ are exerted 
in a directions. If we suppose the collar at a 
height y and the speed of the shaft equal to u, that 
given by the equation, should the speed of the shaft in- 
crease, will the collar immediately rise? It will not. For 
it to commence rising, the s has to acquire a value 
w, greater than u, and such that there be perfect equili- 
brium between all the forces at play, including resistance 
R. Conversely, if the speed of the shaft decreases, the 
collar will not immediately drop; the speed has to fall 
down to a certain value 7, less than u, and such that there 
be perfect equilibrium between all the forces at play, 
including resistance R}, 

The collar, therefore, being at the height y, will remain 
there so long as the oy of the shaft is not greater than 
w or less than v. he speed wu is not a speed of real 
equilibrium, 

For every position of the collar there are not one, but 





two speeds, of perfect equilibrium, one, w, rising, the 
other, v, descending. - 
_ This applies to all engines. It is wrong to state that 


in an engine there is only one condition of equilibrium 
between the forces other p bom R and R'. There are two 
conditions of real equilibrium between all forces according 
as the engine tends to run fast or run slow. 

_ The practical consequences of this fact are of the highest 
importance in rd to governors. 

We may take the instance of a Watt governor under 
ordinary conditions, so regulated that when the collar is 
m its top position O, the throttle-valve is completely 
closed and the steam entirely cut-off, and when in its 
lowest position O; the throttle-valve is completely open 
with the maximum steam inlet. 

We may further suppose the resistances R-atid R! to 
be constant over the oe e trayel.of:the collar, and trace 
the curves of real equilibrium speeds, Fig. 2, adding 
arrows to show that those called w are equilibrium s 
on rising, and v those on descending. Then the diagram, 
Fig. 2, which is that of an ordinary Watt governor, 
clearly shows :— 

1. That the collar, being at a given height y, will not 
move so long as the speed of the shaft does not go beyond | 


ig. 





the limits w and v. he difference w — v, therefore, 
expresses the degree of insensibility of the governor. 

2. Moreover, that the engine cannot run normally at a 
Speed which would go beyond the limits w. and 7, and 








until a favourable condition is reached. A rigorously 
isochronous governor can therefore disregulate the engine 
instead of regulating it. 

A single example—that of the Foucault governor, 
designed with a view to reach isochronism understood on 
the common theory (wu = const.)—clearly demonstrates the 
inaccuracy of this theory. The example of this governor 
is the best suited for a reply to Mr. Froude (see Fig. 5). 

By means of the jointed system AC DCB the ball 
B always remains in the same horizontal plane, point C 
revolving round the fixed point A, the end D being com- 

lied always to remain on the line DA; the distances 
DO, AC, and CB are equal. The movable collar, the 
weight of which equals 2 Q, is suspended at D; it is 

e with a groove, in which engages a fork on the 
lever E F G, which leads to the throttle-valve. The 
tension T of a spring R, one end of which is fitted to an 
arm H which revolves with the governor shaft, acts in 
direct opposition to the centrifugal force of the ball 
F= — w?2acosa. The spring R is so regulated that 

g 

when it is quite free its length is equal toR A. When 
its other end is connected to the centre of the weight it is 


lengthened by A B= 2u sin a, its tension T then becomes 
proportional to its elongation, and we have T = C x 








2asina. (Fig. 5 shows the spring broken, to render the 
illustration more clear.) If the weight of the collar be 
left out, or if it be balanced, by means of a counterweight, 
for example ; and if, further, the weight and centrifu 
forces of the arms D Band AC be neglected, the equation 
of equilibrium F = T is obtained, or, 

] w2asina = C2asina, 


g 
whence is deduced . 
w= JF = constant: 


This governor would therefore be isochronous, according 
to the definition of the common theory. But if the weight 
2 Q of the collar be taken into account, such is no more 
the case, according to this same theory. The equation 
which — the calculation of, the speed u is then 
established by stating that the sum of the moments of the 
forces in relation to the instantaneous centre I of rotation 
of the arm D B is equal to 0, whence 


P \22asina2acosa= C2asin a2acosa—Q2a sina=0, 
g 


us Js (E SE } 
" P. 2.4 cos a} > =e". * 
Therefore u varies, with a—t¢,, with the positidn of the 
collar. “ : 

If the weight .of ;.the collar, is: bilanced,: then the 
governor, according to thé common theory, is isoclironous 
and perfect, and the diagram of the apieds w is a vertical 
straight line, Fig. 6., In ‘practice, however, the speeds of 
real equilibrium w and v would ‘have. respéctively for 
their value 


whence 


a~«/0 1G pean 
b= 9/0 (6 +e) 


arid 

I (Aer > Re 
= “(C= ~\e 
: P ( 2a-cos a) as, 
If R and‘R! are constant, the diagrams of,w and! v, the 
real ‘gre take the shape show in Fig.6. The governor 
would, therefore, be useless in practice, seeing that it 
would work wrongly on the descent. 
. If the weight of the collar is not balanced,.and is, heavy 
none, and if, further, the speeds w, and v2 are equal, 
the diagrams of .the governor. take the shape shown in 
Fig. 7, which fulfils the conditions required for practical 
perfection. . 

We denionstrated in the Revue de Mécanique (first half- 
year 1903) that.all systems are able to meet these. condi- 
tions, taking three systems which @ very different 
one from the other, those of Watt, Buss, and Andrade. 
We believe these examples are sufficient to show the 
falseness of the common theory on governors, which has 
but one equation of false equilibrium, and takes no 
account of the resistances R and R!, instead of two equa- 
tions, one for the rise and one for the fall of the collar, 
taking into account these resistances in conformity with 
practice. The common theory is likely to completely 
misguide all who have to select a governor. 

The new theory, which reckons on the inevitable resis- 
tances R and R!, was worked out in the first place by 
Mr. Ch. Beer, engineer, Liége, in 1877. It formed the 
subject of a paper of mine read before the Institution of 
Civil Engineers, London, in 1887, which was awarded the 
Watt medal and a Telford premium. It appeared in the 
Proceedings for 1887-8. 

Yours faithfully, 
V. DwELsHAUVERS-Dery, 
Emeritus Professor, Liége University. 
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REINFORCED CONCRETE IN DOCK 
WALLS. 
To THe Eprror oF ENGINEERING. 

Sir,—Your issue of August 6 shows us—on page 200 in 
the reprint of Mr. Auden’s paper—comparative cross- 
sections of reinforced concrete and mass concrete dock 
walls, and in the two designs the line of pressure is almost 
identical. 

I have always understood that the line of pressure of a 
retaining wall was the resultant of the weight of the wall 
and the thrust of the earth behind it, and since the 
weight of the reinforced wall shown is scarcely one-third 
that of the ‘‘mass concrete” design, I am afraid we should 
find its line of pressure quite different to that shown on 
the sketch, and indeed caqueeny, near the toe. 


ours om 3 
F. HvupLeston. 
38, Victoria-street, Westminster, 8.W., Aug. 16, 1909, 











Tur Late Mrs. ALEXANDER ALLAN.—On the.13th 
inst., the death occurred at Scarborough, at the great 
of 100 years 19 weeks, of Mrs. Allan, the widow of ‘the 
late Mr. Alexander Allan, of Perth and Crewe. Mr. 
Allan will be well remembered by our elder readers asso- 
ciated with railway work as the originator of a distinct 
type of outside cylinder locomotive which for many years 
exercised a strong influence on locomotive practice in this 
country. The celebrated express engines with a single pair 
of drivers on the Caledonian Railway, the passenger 
engines of J. .V. Gooch on the South-Western Ged later 
on the Eastern Counties) Railway, and the ‘‘ Lady-of-the- 
Lake ” class on the London and North-Western, all em- 
bodied more or less the designs ot ym by Mr. Allan 
when locomotive superintendent of the Northern section 
of the London and North-Western line, while many of 
the constructive details introduced by him are-still to be 
found in existing practice. 
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THE LAURICA MIXING AND KNEADING-MACHINE. 


CONSTRUCTED BY MR. CARL LAURICK,: ENGINEER, CHARLOTTENBURG, 























Tx ingenious machine which we illustrate on the | actuated lever which gives to the ends of the arms a | 


present page has been designed for the speedy mixing 
of all kinds of materials, and for kneading dough. 
lt is the invention of Mr. Carl Laurick, and is manu- 
factured by him at Charlottenburg, Germany. The 
characteristic feature of the machine consists in the 
peculiar motion of the mixing arm or arms (the number 
depending on the size of the machine), which move in 
the vessel containing the dough to be kneaded or the 
materials to be mixed. This motion is unique, and is 
obtained in a very simple manner. Briefly described, 
the action is as follows :—The material which requires 
mixing is placed in a specially-shaped vessel, in which 
one or more arms, actuated by crank-actuated connect- 
ing-reds, are each moved up and down by a separately 
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direction of motion which has been found in practice to 
give the best results. This direction of motion follows Mis 
a course down the middle of the inside of the mixing | |) 7 
vessel, then along the bottom and up one side, return- 

ing along the upper part of the vessel to the middle, 
whence it passes down the middle again, along the 
bottom to the other side, up which it passes, re- | 
turning to the centre, and the cycle begins again. 
By reversing the motion of the machine the end raised, and this is claimed as a distinct advantag¢ 
~ each arm passes first down one side, then up the | account of the air which is drawn into the dough when 
middle, down the other side, back to the middle, up | the arms descend. ; 

the centre of the container, and along the top toits| Having thus mentioned the principle on which 
starting-place. When in the top position the ends of | the mixing or kneading is done, we will now <e- 








Fic. 7. 
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jthe arms are clear of the dough each time they are| scribe, by the aid of the annexed illustrations, the 
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SMITH’S TYPEWRITER. 


CONSTRUCTED BY 


MESSRS. L. C. SMITH AND BROS., 


ENGINEERS, LONDON. 


(For Description, see Page 250.) 

















Fig. 1. 



































ESSA 






SASSY 

















Fig. 4. 


actual construction of the machine, and show how the 
various motions are obtained. A very good idea of 
the general appearance of the machine is given by 
Fig. 1, which is a perspective view reproduced from 
a photograph. In order to_ understand the action, 
however, we must refer to Fig. 2, which is a side 
elevation, and shows clearly the various mechanical 
parts. In this latter figure A is the frame of the 
machine, which carries the whole of the mechanism, 
and to this frame at the point B is pivoted the lever C, 
which carries at its outer end the two mixing-arms 
D, D, which can be rocked to and fro on their axes of 
rotation by the rods E, E, which are actuated by the 
crank F. ‘The lever C receives the motion from the 
crank G, which revolves twice as fast as the cranks F, 











by which means the path of movement of the kneading- 
arms D is produced. The cranks F and G are operated 
through the toothed wheels H, I, J, K, L, and M from 
the belt pulley, which may be seen in Fig. 1. The 
result’ produced by this arrangement of mechanism is 
that when the machine is set in motion the lower ends 
of the two arms D, D describe the dotted curve shown 
in the figure, the direction of motion being denoted by 
the arrows. This is the motion which causes the 
kneading, as previously alluded to. The curves traced 
by the two arms are, of course, alike, only the end of 
one arm is half the length of its curve in advance of 
the other. Should the rotation of the machine be 
reversed, the arrows would, of course, point in the 
opposite direction. 





The kneading-trough N, in which the arms D, D work, 
is mounted on the carriage O, on which carriage a 
shaft P is mounted, and serves for coupling the knead- 
ing-trough carriage to the frame of the mixer, and 
also for winding up the kneading-trough when required. 
On both ends of this shaft are coupling sleeves Q, 
which are shown more clearly in Figs. 3 and 4, which 
are details of this part. Each of these.sleeves has on 
it a flattened part on its periphery, which may be 
clearly seen in Fig. 3. Wher in the coupled posi- 
tion, the kneading-trough carriage O is held con- 
nected to the frame A by a recess R in the holding- 
bolts S, into which the round parts of the sleeves Q 
are turned, The bolts S fit into holes in the bar 
T, and engage with the round part of the sleeve Q. 
When the coupling is in this position, the engagement 
of the sleeves in the recess is secured by means of a 
ratchet-wheel U (Fig. 4),. which is fast on the shaft, 
and by a pawl V which is mounted on the bar T. This 
arrangement also prevents the handle W turning back 
by reason of its own weight, the handle being so 
arranged that it hangs downwards in the uncoupling 
position. As soon as the trough-carriage is run in 
close to the frame A, and when the coupling-sleeves 
stand completely under the recesses in the bolts S, about 
a quarter-turn of the handle W is sufficient to bring the 
round surfaces of the sleeves Q into engagement with 
the recess R, and the coupling is effected as shown in 
Fig. 2. Uncoupling is performed by withdrawing the 

wl V from its ratchet-wheel, and by turning the 

andle W back to its former position. In addition to 
the function already described, the bolts S prevent the 
kneading-trough being lifted by the kneading-arms 
during the operations of mixing and kneading. This 
is done by the projections X ing under the ends of 
the bolts 8S, as shown on the res. 

A toothed wheel Y is mounted on the shaft ¢ and gears 
with the wheel Z, which is fast on the winding-drum b. 
When it is required to empty the kneading-trough, 
the latter can be tilted by means of a cord which is 
attached to the front of the trough and passes under- 
neath and round a pulley on the end of a rocking- 
arm a to a winding-drum > clearly shown in our illus- 
tration. In order that the two arms a that carry the 
cord pulleys may not be in the way when the trough 
is coupled up, they are made so that they can be turned 
on the shaft c into the position shown in Fig. 2, the 
arms being prevented from touching the ground when 
in this position by the surface at d coming in contact 
with the bar T. When the arms are turned up, how- 
ever, into the position shown in Fig. 5, after the 
release of the trough carriage coupling, the slots shown 
at e, Figs. 3 and 5, slide over the shaft ¢, and a second 
contact surface shown at f bears against the bar T and 
the arm is sup ; 

Fig. 6 shows a different form of mechanism by which 
the same result is obtained as that with the arrange- 
ment shown in Fig. 2. In this case there are two 
slotted arms C instead of one, as is the case in Fig. 2. 
The diagram, however, explains itself so clearly that 
we do not think it is necessary to describe the action 
in detail. 

In addition to the type we have just described and 
illustrated, the machine is made in other forms; one 
of these being a specially handy little apparatus for 
mixing small quantities of materials by hand power, and 


“|likely to be particularly useful to druggists, glaziers, 


painters, &c. This smaller machine is illustrated in 
Fig. 7, which is a reproduction from a photograph, 
and shows the nature of the mechanism. In this 
machine the turning handle is attached to a wheel, 
which has on it a crank carrying a pin which works in 
the slot in the lever, from the end of which the knead- 
ing-arm is hung. The spur-wheel on which the crank 
is formed is in gear with a wheel twice its diameter 
above it, and on the face of this wheel is a pin which 
actuates a link attached to the upper end of the knead- 
ing-arm. When the handle is turned the combination of 
the motions obtained by these wheels, cranks, and 
levers cause the lower end of the kneading-arm to 
trace inside the trough the line shown in Fig. 6. This 
particular curve traced by the end of the kneading- 
arm has. we are informed, been patented. The knead- 
ing-trough can be easily detached, and the arrange- 
ments made for detaching the kneading-arm for clean- 
ing are very simple and effective. 

The main advantages claimed for this machine are 
that it works very quickly. The dough is rendered 
spongy and of good consistency, and the fermentation 
process is a quick one, due probably to the fact that 
the action of the kneading-arm causes a large quantity 
of air to mix with the dough, making the yeast more 
efficient than it would otherwise be ; this inclusion of 
air also is stated to help the alimentary substances 
in the flour to dissolve better, and in consequence 
make better bread. The machine will make small 
quantities of dough equally as well as large quantities, 
and, owing to the special arrangements made for 
taking the machine to pieces, cleaning is very easily 
performed. 

We are informed that several of these machines 
have been supplied to the North German Lloyd 
Steamship Company for use on their steamers and 
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have given entire satisfaction. The London represen- 
tative of the makers is Mr. A. Strauss-Collin, Bush 
House, Cannon-street, E.C. 








SMITH’S TYPEWRITER. 

From a buyer's point of view the first requisites of a 
typewriter, no doubt, are that it shall be simple in 
désign and construction so that it can be easi And 

ittle 


justed. It must also possess durability and be 
liable to breakdown, with consequent loss of time and 
money. To the operator it is important that it shall 


have a light, quick, responsive action, and that all its 
parts shill be easily accessible. It must also be capable 
of handling every variety of office-work without addi- 
tional attachments. ith these objects in view, 
Messrs. L. C. Smith and Brothers, of 19, Queen Vic- 
toria-street, K.C., have, after spending a great many 
years in trials and experiments, designed and con- 
structed the machine which we illustrate in Fig. 1, 
page 249. : 

In the construction of typewriters the most im- 
portant point to be aimed at is the rigidity of the 
carriage, and it is also the one that presents perhaps 
the greatest difficulties. It is important, for upon 
it depends for the most part that uniformity and 
evenness of letter outline and alignment which is so 
much desired. No typewriter can ever be much use 
that has a loose carriage. In order to gain this point 
some very ingenious devices have been adopted, with 
varying success, the arrangement applied to the 
machine we are now describing being one that appears 
to fulfil the most exacting requirements. This arrange- 
ment is what the makers call a tripod carriage mount, 
together with the basket shift, which in point of rigidity, 
smoothness of action, and tightness of action, gives 
excellent results, The object is attained by mounting 
the carriage on ball bearings, two at each end, and one 
for the carriage guide-rail midway at the back of the 
carriage. This is what the makers call the tripod, 
and ‘on this triangular foundation the carriage is 
entirely rigid at every point of its travel, there bein 
no tendency to stick or bind at any point. As wi 
be séen from Fig. 2, the top rail of the machine is a 
grooved rail, forming the carriage-base runway, which 
presents a raised centre, in which the balls underneath 
the carriage run. The carriage is held in its proper 
position’ on the track, or runway, by the balls in the 
runway at the back of the carriage, and the slightest 
amount of play is in this way prevented. The upper 
runway is so constructed as to permit of being raised 
or lowered, in order to take up any wear, and to allow 
a close adjustment to be made. The arrangement is 
not easy to explain without detail drawings, but 
Figs. 2 and 3 may perhaps make it clear. The former 
of these is supposed to be a cross-section through the 
bed of the machine and through the carriage, while 
Fig. 3 shows the position of the balls in front Civvation. 
The two bails A rest in a groove G, which forms part 
of the carriage, while the two balls B rest in the 
groove EK, which is part of the frame or base of the 
machine. The ball C also runs on part of the frame F. 
The parts H and I, shown resting on the balls B and 
C, are part of the carriage, and are solid with it. All 
these parts can be very finely adjusted, so as to do 
away entirely with shake or slackness. The figures 
are, of course, only diagrammatic, but are, we think, 
sufficient to show the principle of the three-point 
bearing which = the carriage of this machine. 
The carriage is held in its proper place on the track 
by the balls A A, and the carriage runs with perfect 
freedom and with no shake whatever. It will be 
readily understood that an absolutely rigid carriage is 
of great importance, because it ensures a positive and 
invariable printing point. 

Another special point about the machine under con- 
sideration is the form and method of working the type 
bars. The type-bar bearings of a writing-machine are 
operated on an average many thousands of times in a 
day’s work, and hence close and accurate workmanship 
in this part of the machine is of paramount import- 
ance; and the more frictionless the type-bar bearin 
are the better for the life of the machine, and for the 
quality of the work turned out by it. In the Smith 
machine the whole of the bars are assembled on a seg- 
ment which has but one movement up and down. This 
segment may be seen in Fig. 1. It is mounted on ball 
bearings, and is adjusted from one central point, and 
it is so rigid and the type-bar bearings so made that a 
type-bar guide is not necessary, and the platen is 
always steady to receive the im ion. 

The construction of the type- is another feature 
in which this machine differs from others ; it will be 
understood on reference to Figs. 4 and 5, which show 
one of the bars as it is arranged with regard to the key- 
bar, and also the form of the joint. As will be seen, the 
hinged joint is of the ball-bearing type, so as to be as 
free as ible from friction, and consequently from 
wear. h bar can be easily replaced on the segment 
should this be required. An pe: sora section through 
the ball-bearing joint is shown in Fig. 5. The type-lever 
is shown at J, and the rigid support on which it works 
at K. The adjustment of the balls is made by the 





screw L, which, when the proper tightness has been 
obtained, can be locked by the screw M. With this 
joint there is no difference in the pull of the bars, the 
pull of those on the outside of the basket being exactly 
the same as the pull of those on the inside. It will be 
noticed that the lower-case letters, which require the 
least force to bring them out clearly, are placed at the 
greatest distance from the fulcrum, while the upper- 
case characters, which require the most force, are 
nearest the fulcrum. Owing to this, with the direct 
stroke of the bar, a clear impression of the upper-case 
characters is produced on the largest number of carbon 
copies, a result which cannot be attained when the 
carriage has to be shifted into position to reach the 
upper-case characters. Fig. 5 is, of course, shown to 
a much larger scale than the actual size. 

The paper-feeding mechanism of this typewriter has 
also about it some special features, it being very 
simple, itive, and flexible, easily accessible and 
adjustable. The feed-rolls are so made that they 
accommodate themselves equally well to a thin sheet 
of tissue-paper as to a thick book of carbons. They 
take hold of one or many sheets and carry them 
through straight and true, allowing the operator to 
write to the limit of the top or bottom, and the sheets 
will not run askew. ‘ A small card may also be written 
on close up to its top or bottom edge. 

The paper-deflector is hinged to the front roller-shaft 
and rests on a rubber cushion in the rear, and conforms 
to the same curvature as the feed-rollers, and admits 
the same flexibility as they do. The feed-roller pressure 
release lever operates by means of two eccentrics having 
screw adjustments, which are reached from thetopof the 
machine in the rear of the paper table.’ The line-scale 
can be thrown out so as entirely to free the platen and 
allow the operator to insert a large number of sheets 
and bring them easily to the writing position. The line- 
scale runs the full length of the platen, thereby enabling 
the operator to re-insert a page and instantly bring the 
work to the writing line or adjust the margin to any 
given number on the scale. The scale travels with the 
carriage, and permits the indicator to show the exact 
point of writing for ready and instant reference. The 

laten is made interchangeable, so that the operator 
the option of using a soft or a hard platen, accord- 
ing to the nature of the work, or a soft brass platen 
when many carbon copies are required. * When filing, 
or library cards are required, a special platen may be 
used, which makes this class of work quick and easy. 
The platen is easily removed by shifting a small knob 
at each end of the carriage frame, after which the 
platen can easily be taken out. 

No matter how good a typewriter may be in other 
respects, it will not be fully satisfactory if the ribbon 
mechanism is defective. n the machine under notice 
the ribbon spools are placed outside the frame of the 
machine, as it is considered by the makers that this is 
the proper place for them, as they can then easily be 
got at when a new ribbon has to be inserted. Their 
position can be clearly seen in Fig. 1. When it is 
necessary to change the ribbon, the finger is placed on 
the knurled button shown, and the ribbon spool is 
turned round until the end of the ribbon is reached. 
The screws in the centre of the spool are then removed, 
and the ribbon may then be hooked to two points on 
the core, and no soiling of the hands takes place. The 
shifting mechanism is in the interior of the spools. 
Any make of ribbon may be used so long as it is the 
proper length. Two colours may be used, or oneeach side 
of a solid colour, by throwing over to one side or the 
other a switch, which is placed under the ribbon- 
carrier. If the switch be left midway between either 

int, the ribbon is out of play, and the machine can 

used for cutting stencils. 

The escapement of the machine has been made as 
simple as possible consistent with satisfactory working. 
By means of an adjusting screw in the rear of the 
escapement the action may be adjusted to suit any 
operator, and by means of one half drop of the dogs 
the carriage is always one space out of the next 
type-bar, which enables any word containing four 
letters to be erased, and in its place one of five fetters 
to be printed. 

The tabulator, which can be seen just below the 
crescent-shaped part of the frame of the machine in 
Fig. 1, is built into the machine, though it does not 
become part of it in action until the tabulator s - 
bar is struck, the space-bar being placed at the back 
of the keyboard, as may be seen in Fig. 1. The 
tabulator-stops are on the top of a graduated rail, 
which is placed at the back of the machine, and can 
be easily reached by the operator. The marginal stops 
are also placed in the rear, and are so arranged that 
the operator can make a correction without having to 
roll up the work. 

As about 75 per cent. of all combinations of letters 
to form words occur on the left of the keyboard, thus 
giving the left hand the greater amount of work to do, 
the “ey 4 return-lever has been placed within easy 
reach of the right hand. It may be seen in Fig. 1. 

This type-writer has many other points about it 
which are well worth notice, and which add greatly 
to the handiness of the machine, but which we cannot 


boiler, 


describe without the aid of detail drawings. We 
think, however, we have said enough to call attention 
to ite chief points of interest. 








STEEL LIFTING LIGHTERS. 

Messrs. G. RENNIE AND Co., Greenwich Iron-Ship- 
Building Yard, Greenwich, have recently launched 
two salvage lighters, which are, we understand, the 
largest lifting -camels in this country. They have 
been built to the order of the Mersey Docks and 
Harbour Board, and are designed especially for lifting 
vessels and sunken objects. We give on page 252, in 
Figs. 1 to 4, illustrations of one of these two vessels, 
which are identical in all respects. 

The length of each vessel is 112 ft., and the breadth 
30 ft., while they are each 11 ft. 9 in. deep. When lift- 
ing 500 tons the draught is 10 ft. They are constructed 
of Siemens-Martin steel, the plating of the hulls being 
mostly 4 in. and 5% in. The framesare 4 in. by 3in. by 
25 in., and the beams 4 in. by 24 in. by 4 in. The deck- 

lating is chequered, and is 3 in. and 4} in. thick. 
t will be seen from Fig. 1 that a double bottom is pro- 
vided, and from Figs. 2 and 3 that a well runs fore and 
aft in the centre of the lighter for a length of 66 ft. 
On each side of this are six compartments. These 
are water-tight, and any, or all, of them can be quickly 
flooded. The clearing of any particular compartment, or 
of all, can also be expeditiously carried out by means 
of a large steam-pump. Two steam-winches are pro- 
vided on board—one at each end of the well—and ten 
large steel bollards are ranged round the well—five on 
a side. These bollards are made of steel plate, 
# in. thick, stiffened on the inside with plates and 
angles ; they are 24 in. high, and 2 ft. 6 in. in dia- 
meter. Eight Bullivant’s wire-rope compressors are 
fitted: for gripping the hawsers. ound the vessels, 
and “also all round the wells, there are hard-wood 
bolsters of African oak, 12 in. by 12 in. Two 15-cewt. 
anchors and 90 fathoms of 1}-in. stud-link chain are 
provided. 

* The decks have been kept as clear as possible. The 
captain and crew are berthed in the forecastle. In 
the large compartment aft is a multitubular cylindrical 
ft. 6 in. in diameter by 8 ft. 6 in. in length, 
working at a pressure of 120 1b. per square inch. 

The lighters were designed to the requirements of 
the Mersey Docks and Harbour Board, as specified 
by Mr. Mace, their marine superintendent, and were 
inspected during construction by Mr. H. F, Payne, 
consulting engineer to the Board. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was firm, but the dealings only amounted 
to 5000 tons of Cleveland warrants at 50s. cash and seven 
days, 50s. 1d. fourteen days, from 50s. 24d. to 50s. 34d. 
one month, and at 50s. 8d. three months. Closing sellers 
uoted 50s. 1d. cash, 50s. 4d. one month, and 50s. 9d. 
three months. Standard foundry iron was quoted at 49s. 
cash sellers. In the afternoon the market continued 
strong and Cleveland warrants changed hands at 50s. 3d. 
twenty-two days, and 50s. 10d. three months. The turn- 
over was 3500 tons, and the closing prices were 50s. 2d. cash, 
50s. 5d. one month, and 50s. 1044. three months sellers. 
Hematite, 1000 tons, changed hands at 57s. 9d. three months, 
with closing sellers at 57s. 10d. On Friday morning the 
market was active, and 11,500 tons of Cleveland warrants 
were put through at 50s. — and 50s. 4d. cash, 50s. 64d. 
and 50s. 7d. one month, at 51s., 50s. 114d., and 51s. three 
months. The close was firm with sellers at 50s. 44d. cash, 
50s. 7d. one month, and 51s, 04d. three months. There 
were sellers of standard foundry iron at 49s. cash and 
49s. 3d. one month, but buyers named 49s. one month. 
In the afternoon prices advanced still furthur and a good 
business of 8500 tons of Cleveland warrants was done at 
50s. 6d. and 50s. 64d. cash, at 50s. 9d., 50s. 10d., and 
50s. 94d. one month, and at 51s. 4d. and 5ls. 3d. three 
months. Closing sellers quoted 50s. 7d. cash, 50s. 95d. one 
month, and 51s. 34d. three months. On Monday morning 
the market was weaker and the tone irregular. The deal- 
ings amounted to 7000 tons of Cleveland warrants at from 
50s. 6d. to 50s. 34d. cash, from 50s. 64d. to 50s. 44d. four- 
teen days, and at 50s. 6d. one month. At the close there 
were sellers over at 50s. 34d. cash, 50s. 6d. one month, and 
51s. three months. Hematite was quoted at 57s. 6d. cash 
sellers, but buyers named 57s. 6d. three months. In the 
afternoon the market was easierin tone, and Cleveland war- 
rants were dealt in at 50s. 3d. and 50s. 2d. cash, 50s. 6d. 
and 50s. 54d. one month, 56s. 6d. September 28, 50s. 104d. 
November 10, and 51s. three months. Sellers’ | 
quotations were 50s. 24d. cash, 50s. 5d. one month, anc 
5@s. 1ld. three months, and the turnover totalled 13,000 
tons. Hematite was stronger at 57s. 104d. three months 
buyers. On Tuesday morning the market was steady in 
tone, and 5500 tons of Cleveland warrants were done at 
50s. 2d. cash, from 50s. 3d. to 50s. 5d. one month, and at 
50s. 10d. three months, with closing sellers at 50s. 24d. cash, 
50s. 54d. one month, and 503. 104d. three months. Buyers of 
hematite offered 58s. three months, but sellers quoted 6d. 
more. The afternoon session was stronger, but the turnover 
only consisted of a couple of Cleveland warrants at 
50s. 44d. cash and 50s. 7d. one month. Closing prices 
were called at 50s. 3d. cash, 50s. 8d. one month, and 
51s. 14d. three months. Hematite was quoted unchanged. 
When the market opened to-day (Wednesday) a strong 





tone again prevailed, and Cleveland warrants move 
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upward. The business only amounted to. 5000 tons 
at from 50s. 7d. to 50s. 9d. to 50s. 84d. cash, 8d. 
six days, 50s. 10d. twenty-three days, 50s. 114d. one 
month, and 51s. 34d. three months, and closing sellers 
were firm at 50s. 9d. cash, 51s. one month, and 5ls. 6d. 
three months. Buyers of hematite offered 57s. 9d. one 
month, and 58s. 3d. three months, but sellers wanted 3d. 
more in each case. Standard foundry iron was quoted 
at 49s. 14d. cash buyers and 49s. 6d. sellers. The 
afternoon session was quietly steady, and 3000 tons 
of Cleveland warrants were done at 50s. 84d. cash and 
seven days, and 50s. 10d. twenty-three days. At the 
close there were sellers at 50s. 84d. cash, 50s. one 
month, and 51s. 5d. three months. The following are 
the market quotations for makers’ (No. 1) iron :—Clyde, 


Gls. ; Calder, errie, Summerlee, and Langloan, 
62s.; and Coltness, 88s. (all shi at Glasgow); Glen- 
garnock (at 63s. .; Shotts (at Leith), 


), 
ls. ; and Carron (at Grangemouth), 64s. 


Sulphate of Ammonia.—Business in sulphate of ammonia 
has not been very active of late, and the inquiry this week 
is only moderate. The price is steady at 111. 5s. per ton 
for prompt delivery, Glasgow or Leith, and some sales 
have taken place at that figure. The amount shipped 
from Leith Wacou last week was 303 tons. 


Scotch Steel Trade.—The conditions prevailing this week 

in the Scotch steel trade are again slightly better, but, of 
course, there is still much room for improvement. Speci- 
fications for shipbuilding material are again rather more 
jlentiful, and the inquiry from other branches of trade 
nave also improved. In structural material for export 
the demand See been very active, and a few thousand 
tons have been sold this ae for early shipment toCanada. 
India, Australia, and South Africa are also in the market 
for goodly quantities, and the outlook for structural steel- 
makers is much brighter. A meeting of the Scotch Steel- 
Makers’ Association was held in Glasgow on Monday, 
when the advisibility of raising prices was under discus- 
sion. No definite decision was arrived at, and the meet- 
ing was adjourned until to-morrow. 


Malleable-Iron Trade.—The general report from the 
malleable-iron makers of the West of Scotland is that 
there is rather more business doing this week. . One or 
two makers state, however, that they are still badly off 
for new work. A meeting of the Associated Makers was 
held in Glasgow on Monday, when the question of 
advancing prices by, say, 5s. a ton was considered. The 
meeting was adjourned until to-morrow (Thursday). Com- 
petition from makers on the Continent and in the South is 
still being felt in this district. 

Scotch Pig-Iron Trade.—The improved tone in the 
Scotch pig-iron trade reported last week still continues, 
and ped are being kept well employed. The demand 
for the ordinary brands is brisk, local consumers taking 
in large quantities, and in some instances they are ver 
anxious to cover their requirements a long way ahead. 
A fairly good business is passing in export, and prices 
are firm. Hematite is also in good demand, and deliv- 
eries have lately been heavy. The current price has 
been raised to 59s. per ton delivered at the steel works in 
Lanarkshire. 


Iron and Steel Imports.—The registered imports of 
certain kinds of iron and steel manufactures into the 
ports of Glasgow, Aberdeen, Dundee, Leith, and Grange- 
mouth during the month of July, 1909, are shown in the 
following table :— 


Tons. Value. 

Iron and steel bars, angles, &c. :— £ 

Ex Continent aa a ce 2,588 17,360 

Ex U.S.A. . “s ee os 101 783 
Iron and steel hoops and strips :— 

Ex Continent ie os 821 5,541 

Ex U.8.A. .. oo ay es 260 3,120 
Iron and steel plates, not under }-in. thick :— 

Ex Continent “y +s es - 191 1,518 

Ex U.S.A. . - ee ie 141 954 
Iron and steel plates under }-in. thick :— 

Ex Continent “ 0 -e _ 283 2,660 

Ex U.S.A. .. 186 1,313 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Stcel.—The improvement in the world’s trade 
which is reported from all quarters has not yet reached 
Sheffield. ith the exception of orders recently given to 
the armament houses, the local heavy steel branches have 
less work on hand than at any previous time this year, 
and things could hardly be worse. There is some hope, 
however, that after the holidays there will be a steadier 
tone all round. There is not much business doing in high- 
speed steel, the falling off being due to some extent to 
the fact that American buyers ordered heavily before the 
uew tariff came into operation. As they would have a 
good supply in hand, it is perhaps too early yet to judge 
of the effect the new tariff ah tees upon this branch 
of Sheffield trade. The poor condition of the home 
engineering and shipbuilding branches is also account- 
able for much slackness, and there is little indication 
of immediate improvement. As to railway material, Shef- 
field manufacturers have not only had to see a big con- 
signment of rails brought in almost to their own door 
from Canada, but now see their works idle, while a 
British colony has gone to Russia for 36,500 tons of rails. 
rhe home railway companies are evidently continuing 
their policy of economy. One or two local firms have 
fairly good contracts on hand for su plying tramway 
rails to British corporations. The Colonial market for 
tool steel seems to improve, especially the South African 
branch, and altogether the foreign outlook is about the 
only cheerful item to report. e lighter steel trades 


are dull, although in one or two specialities some firms | 








manage to keep fairly busy. In the iron market 
there is very little business  e The official prices 
of Lincolnshire are raised 6d. per ton all round, 
and quotations for Derbyshire irons are a shade firmer. 
There is a difference of about 4s. between Derby- 
shire and Lincolnshire forge, much to the detriment 
of the latter. The strike in Sweden is making it 
somewhat awkward for those who are dependent upon 
Swedish iron for crucible steel, &c., and should the strike 
be prolonged it will be a very serious matter for Sheffield. 
Higher prices have been asked for future deliveries. The 
prospects in the cutlery and plate branches have under- 
gone considerable improvement. The Board of Trade 
returns show a general advance in exports, and if the 
home demand would brighten Sheffield would be normally 
busy. It is anticipated that there will be an increase in 
the United States demand for butchers’ cutlery and 
carvers, as the new duties are rather lighter than the old 
ones. The Colonial market for cutlery and plate con- 
tinues to steadily improve. 

South Yorkshire Coal.—Business is quiet throughout 
the South Yorkshire coal-field, except in the matter of 
steam coal, which still maintains its activity. The out- 
pat is considerably less ing, | to the disputes at several 
collieries and the holidays, but the demand has been 
easily raet owing in a large degree to the smaller consump- 
tion by Sweden, due to the general strike. Values are 
not so firm. About 9s. per ton is about an average quo- 
tation. Secondary grades are easier with a quieter de- 
mand, but engine nuts maintain a business. The 
demand for house coal is very poor at’ this season, while 
best slacks and small nuts are in good request, and the 
coke trade shows more healthy signs. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The principal local race 
meeting of the year is, as usual, taken advantage of for 
holiday making on Tees-side, and a great number of 
Ng habitués are absent. The co uence is that 
little business is passing. Values of pig iron, however, 
are moving upward, and prospects are encouraging. 
Higher rates are being realised for Cleveland iron than 
have ruled since the beginning of October last. Up to 
50s. 9d. is now named for early f.o.b. delivery of No. 3 
g-m.b. Cleveland pig iron, and any inquiry on forward 
account elicits a quotation of 6d. to 9d. above that 
figure. No. 1 is 53s.; No. 4 foundry, 49s. 3d.; No. 4 
forge, 49s.; and mottled and white, each 48s. 6d.—all for 
early delivery. There are some enquiries for East Coast 
hematite pig, and substantial buying is anticipated. 
Nos. 1, 2, and 3 are obtainable at 55s. 6d. for early de- 
livery, but up to 57s. 6d. is asked on forward account. 
Foreign ore shows a strong upward tendency. For early 
delivery Rubio of 50 per cent. quality might still be pur- 
chased at 16s. 3d. ex-ship Tees, but the forward price is 
quite 16s. 6d. 


Manufactured Iron and Steel.—Most of the manufac- 
tured iron and steel works are closed this week for the 
annual holiday. Producers of several descriptions report 
improvement, and the outlook for.the winter is much 
more encourag! than was at one time promi ° 
Some fairly g specifications for shipbuilding ma- 
terial have been given out, rail-producers and railway 
chair makers are well off for work and ape good in- 

uiries, and sheet manufacturers are busily employed. 

common iron bars are 6l. 15s.; best bars, 71. 6d. ; 
best best bars, 7/. 10s. ; packing-iron, 5/. 5s. ; iron ship- 
plates, 6/.; iron ship-angles, 6/. 15s.; iron ship-rivets, 
7l. 3s. 9d. ; iron girder-plates, 6/. 5s. ; iron we po 
7l. ; steel bars, 6/.; stee gens 5l. 15s. ; steel ship- 
angles, 51. 7s. 6d.; steel boiler-plates, 6/. 15s.; steel 
strip, 6/. 2s. 6d. ; steel hoops, 6/. 5s. ; and steel joists, 
5l. 7s. 6d. to 5/. 12s. 6d.—all less the customary 24 
per cent. discount. Cast-iron railway chairs are 3/. 10s. ; 
cast-iron columns, 6/. 10s.; light iron rails, 6/. 7s. 6d. ; 
heavy steel rails, 5/. 5s.; and steel. railway sleepe 
61. 10s.—all net cash at works. Iron or steel galvani 
corrugated sheets, 24 gauge, in bundles, stand at 101. 10s. 
f.o.b.—less the usual 4 per cent. 


Smith’s Dock Company, Limited.—Towards the end of 
the year the new shipbuilding yard at Middlesbrough, 
constructed for the business of Messrs. Smith’s Dock 
Company, Limited, will, it is understood, be brought into 
requisition by the firm, and supersede the one at North 
Shields. At the latter place there will be built two small 
cargo-boats and two trawlers, after which any orders 
received will be carried out at Middlesbrough. e new 
yard is considerably larger than the one at North Shields, 
the site of which will be utilised for the erection of a 
graving dock. 

Messrs. Boickow, Vaughan, and Co., Limited.—The 
yo of Messrs. Bolckow, Vaughan, and Co., Limited, 
or the year ending June 30 were 241,676l., and 168,733/. 
was brought forward. A final dividend at the rate of 
5 per cent. per annum on the ordinary shares is recom- 
mended, making 5 per cent. for the twelve months, 
93,3812. being written off for special expenditure, and 
128,402/. being carried forward. The total expenditure 
upon new bye-product ovens, exhaust-steam turbines, 
electrical ins tions, new ironstone-mine, machinery, 
extensions, &c., during the year was 298,149/., of which 
204,769/. was debited to capital account. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—There has been a good demand for steam coal 
for early delivery, but no great amount of new business 
has resulted, as supplies have been scarce. The best large 
has made 18s, to 18s. 3d. per ton, while secondary 








qualities have ranged betweén 15s, 6d.'and 17s. 6d. per 
ton. In the house-coal trade previous prices have been 
supported with firmness ; the best ordinary qualities have 
os 14s. 6d. to 15s. 6d. per ton. No. 3 Rhondda nape 
has brought .17s. 6d. to 17s. 9d. per ton. Foundry coke 
has been quoted at 19s. to 22s. per ton, and furnace ditto 
at 17s. to 18s. per ton. As regards iron ore, Rubio has 
made 15s. 6d. to 15s. 9d. per ton, upon a basis of 50 per 
cent. of iron, and charges, including freight, insurance, 
&c., to Cardiff or Newport. 


The Great Western and Swansea.—The greater part of 
expenditure contemplated by the Great Western Railway 
Company at Swansea is.for the equipment of tips and 
sidings at the new dock, and the balance is for the con- 
struction of lines for the better handling of coal traffic to 
Swansea docks and for a long-promised extension of 
Swansea station. 


Gloucester Wagon Company.—The directors of the 
Gloucester Railway Carriage and Wagon Company, 
Limited, state that the profit on the t year’s trading 
was 30,391/., and that the disposable balance, after deduct- 
ing an interim dividend paid in March, amounts to 
36,4971. The directors propose to carry 5000/. to the 
reserve fund, which will then amount to 140,000/.; and 
they recommend the payment of a dividend for the past 
half-year at the rate of 10 per cent. per annum, free_of 
income tax, making V Foal cent. for the year, the balance 
(13,1032.) to be carried forward. The company now repair 
and maintain 24,411 wagons, including those belonging 
to the company. 


Welsh Coal for Cunarders.—The Cunard liner Lusi- 
tania broke all previous records on her last voyage to New 
York, reaching New York after a passage of 4 days 
16 hours 40 minutes, making an average speed of 25.65 
knots. , The previous best time of the vessel was 4 days 
19 hours 36 minutes, showing an average of 25.01 knots. 
There was accordingly an improvement of nearly three 
hours in time, or 0.64 knot. The coal with which the 
vessel was bunkered was from the Lewis Merthyr Con- 
solidated Collieries, Cardiff. 

The Swansea Valley.—The production of tin-plates has 
been reduced by the excessive heat which has prevailed. 
The steel trade has been generally quiet, and a number of 
furnacesare idle. The new Eight Hours Act has reduced 
the output of coal at most of the collieries. 








“ VICKERS” AND ARGENTINA.—Messrs. P. Grant and 
Co., Re ag cemgge Messrs. Vickers Sons and Maxim, 
Limited, have applied to the Argentine Government, 
through the Minister of Public Works, for a concession 
for the establishment of a shipbuilding yard, dry dock, &c. 
Messrs. Vickers ask for permission to occupy land at 
Ensenada for 99 years, and to be allowed to import plant 
and machinery free of duty. 





Tue Ho.ipays.—We have received from Mr. Walter 
Hill, 67 and 69, Southampton-row, W.C., a book contain- 
ing the Midland Railway, London and North-Western 
Railway, Great Northern Railway, Great Eastern Rail- 
way, Great Western Railway, and Great Central Railway 
guides, bound up together. This can be obtained at all 
the railway bookstalls and newsagents at the price of one 
shilling. The guides give information on the various 
resorts served by the different systems, 





Contracts. — Messrs. John Booth and Sons, construc- 
tional engineers, Bolton, Lancashire, have recently com- 

leted an order, secured through their London agent, Mr. 

. C. MacCurrach, of Queen Anne’s Chambers, West- 
minster, for steel-frame buildings, bunkers, &c., for a large 
generating station tu be erected by them near Dawson City, 
in the Klondyke. The order, which includes engine-house, 
boiler-house, and 1000-ton capacity bunkers, was placed 
with Messrs. Booth on June 14 by the Northern Light, 
Power, and Coal Company, of Dawson City, and had to 
be shipped, under heavy penalty, by July 19. Not only 
was thiseffected, but, asa inatter of fact, a large portion of 
the material was shipped in advance by a steamer leaving 
on July 8. The material has been forwarded by the new 
route across the Isthmus of Tehuantepec, Mexico, to 
Salina Crux, where it will be re-ship) and carried u 
the Pacific by special steamer to Skagway, Alaska. It 
will then be transferred to the White Pass and Yukon 
Railway for transit to White Horse, at which place it 
will be loaded into barges and towed 400 miles down the 
Yukon River to Dawson City. By this route the material 
will take fifty-two days in transit, and will only arrive at 
its destination a few days before the frost closes the river 
for navigation, after which the only possible transportation 
is by means of sledges. As the time for erection is very 
limited, Messrs. Booth are sending out an experienced 
erector to superintend this portion of the work.—We are 
informed that Messrs. Jens Orten-Béving and Co., 
94, Union-court, Old Broad-street, E.C., have received 
orders for two water-turbines of 3750 horse-power each 
for the Calgary Electric Power Company, Calgary, 
Canada, and for four Béving patent governors for Francis 
turbines of 2750 horse-power each, for the Mines Power, 
Limited. The consulting engineers in both cases were 
Messrs. Smith, Kerry, and Chace, of Toronto.—The 
Mirlees Watson Co imited, Scotland-street, G w, 
have recently received, among others, orders for three 


sets of barometric condensing plants of a capacity of 
38,500 Ib. of steam per hour, from Mr. A. illiams, 
Mexico ; for a surface condensing plant of a capacity of 
43,000 lb. of steam per hour, from Messrs. Ickow, 


Vaughan, and Co., Limited, Middlesbrough ; and for a 
36,250 Ib. per hour barometric condensing plant from 
Messrs. Okura and Co., London, for Formosa, 
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THE NAVY INQUIRY. 


Lorp CHARLES BERESFORD has done a great ser- 
vice to the nation. His position in the Navy, 
recently relinquished, lent importance to his in- 
sistent criticism of naval administration, and the 
gravity of his charges gave the Prime Minister no 
alternative than to institute an inquiry. Of the 
tribunal appointed—a Sub-Committee of the Cabinet 
—his lordship himself said, ‘‘I do not think you 
could get five more able men, or men with more 
judicial minds than those who have been appointed 
to conduct the inquiry,” When it is remembered 
that these five ministers are Mr. Asquith, Earl 
Crewe, Lord Morley of Blackburn, Sir Edward 
Grey, and Mr. R. B. Haldane, this opinion of 
the gallant Admiral will be homologated by every 
serious-minded citizen. The Committee had six- 
teen meetings, examined all witnesses who could 
bring enlightenment upon the question at issue, 
consulted all documents, even the most secret 
in the archives of the Admiralty, and had the 
advantage of the advice upon the result of 
their deliberations of Sir Arthur Wilson, perhaps 
the most reliable Admiral on the retired list. 
It is not to be forgotten, too, that the members 
include the most pronounced advocates in the 
Cabinet of an active naval policy. And the 
result is that they have found that, so far as 
the preparedness of the flect for war is concerned 
—and that is the main issue—we were never in any 
danger, and that the evolution of the new naval 
policy, including the re-distribution of the fleet, 
meets the requirements enunciated by Lord Charles 
himself. The general conclusion arrived at is that 
we should have an end to the alarmist agitation 
which is in itself debilitating to the Navy, and 
unworthy of a strong nation. 

Broadly speaking, Lord Charles Beresford’s criti- 
cism may classified under three headings :— 
(1) the unpreparedness of the Fleet for war ; (2) the 
insufficiency of small craft and destroyers; and 
(3) the absence of a strategic scheme for the dis- 
posal in war of the forces at command. No one 
will take exception to his lordship’s statement of 
the main principles of the organisation of the Fleet 
for war :—‘‘(1) One large homogeneous Fleet, com- 
plete in all units; (2) single supreme control, 
coupled with administrative decentralisation of 
squadrons ; (3) combined training of units with 
their respective divisions; (4) combined training 
of fleets ; and (5) maintenance of effective strength 
at sea by the substitution of other vessels to replace 
those withdrawn for purposes of refit or repair.” 
It is not necessary to refer here to the neeessity 
which has arisen for some redistribution of the 
fleet and for the creation of what is known as the 
squadron for service in home waters, otherwise in 
the North Sea. This fleet was a separate command, 
in which respect, perhaps, Lord Charles’s ideal con- 
dition was not met; but according to the Committee 
the Admiralty have ‘‘ made good their contention ” 
that during Lord Charles’s command the total 
strength of the British ships in full commission 
has been overwhelmingly superior to that of the 
ships maintained by any other nation in full com- 
mission, and that the reserve strength of the British 
fleet has been immensely superior to that of any 
other fleet. Even when Lord Charles’s fleet was at 
its weakest, the safety of the country was secured 
even against sudden attack. The Committee, while 


1] of opinion that ‘‘the Admiralty would have been 


better advised in adhering to the principle of placing 
the chief command in home waters in the hands of 
a single officer, they think that the exceptional diffi- 
culties which confronted the Board during this tran- 


256 | sitional stage in the evolution of the Home Fleet 
25g | Justified the dis 


itions made.” One is forced to the 
view, not only by the report of the Committee, but 
bya knowledge of contemporaneous events, that Lord 
Charles was, perhaps, somewhat precipitate in his 
nges which 
necessarily affected his position. The inconsistencies 
which characterised his recent speeches also justify 


thisview. In the natural course of evolution the whole 
of the naval forces in home waters, with the excep- 
tion of the Atlantic Fleet, have since March last 
been united in the Home Fleet under the command 
of the single-flag officer. The former Nore Division 








is the 1st Division, the old Channel Squadron is the 
2nd Division, both fully manned, the nucleus crew 
ships form the 3rd Division, and the special reserve 
ships the 4th Division. This arrangement, brought 
about before Lord Charles wrote to the Prime 
Minister, meets his ideal condition, and these divi- 
sions also train together, so that here, again, we 
have concurrence with his view. Evolution without 
haste, and, we believe, without hesitancy, has 
brought us to what Sir Arthur Wilson, of the Com- 
mittee, regards as ‘‘ free from objection.” 

As to the sufficiency or otherwise of our small 
craft and destroyers, we are not so well satisfied 
that the position is so sound.. The Committee do 
not make so convincing a case. ‘‘ They are satisfied 
that . . . there is no such deficiency as to consti- 
tute a risk to the safety of the country.” This isa 
negation which is not too reassuring. Again, as to 
the inadequacy of our cruiser fleet for the protec- 
tion of commerce, the Committee state that the 
evidence was of a secret nature, but that its tenor 
led them to the opinion that there is no sufficient 
foundation for Lord Charles’s apprehensions. We 
quite agree that in this, as in other respects, the 
plea in favour of maintaining some measure of 
secrecy is justifiable ; but the rate with which some 
of our Continental friends are building high-speed 
cruisers and destroyers is disconcerting. Indeed, 
our information, gleaned on the spot, inclines us to 
the view that our anxiety about Dreadnoughts has 
blinded us somewhat to the position as regards 
lighter craft. In these Germany, for instance, is 
making great progress. The cruisers are of 24-knot 
speed, and very suitable for scout work or trade 
interference, and the destroyers are of the 32}-knot 
speed, with a sea speed of 29 knots, tested on a 
12 hours’ trial. The recently concluded conference 
with the Colonial Government representatives gives 
credence to the view that the contributions of the 
colonies in the future will be in the direction of 
providing cruiser squadrons, for the protection of 
trade, rather than of the paying for Dreadnoughts— 
an arrangement which will be generally approved, 
whether or not these cruisers be built to Ad- 
miralty design, controlled by Colonial Govern- 
ments and manned by Colonials. These latter 
are secondary questions ; the main idea is to 
have the cruisers and, independently of Colonial 
action, we shall hope for the laying down soon of 
more cruisers of the City and Boadicea type now 
building. As regards destroyers, the provision of 
twenty in this year’s programme is one earnest 
of the intention of the Admiralty to arrange for the 
replacement of our earlier 27-knot and 30-knot 
vessels. The leading shipbuilding firms have been 
asked to submit tenders for the building of one, 
two, or five vessels, of large size and sea-going 
capacity, to steam 28 knots, and the orders for the 
twenty will be given out in September. But many 
more than the twenty are, or willsoon be, required, 
for in recent years Germany has been building at a 
greater rate F cm Britain, so that the proportion of 
new vessels to the total number in commission is 

reater in their case than in the British Fleet. 

e progress in design and power has been so great 
that the advantage of modernity is greater even 
than in the case of battleships. Indeed, there is 
more cause for anxiety in this connection than in 
others, and while the Committee may be right in 
its view that there is for the moment no risk to the 
safety of the country in this matter, the future calls 
for a definite and extensive building programme. 

The third count in Lord Charles's indictment, 
relative to the provision of a strategic scheme, 
involved more secrecy in its investigation. In his 
letter to the Prime Minister he said that when he 
took command of the Channel Squadron he was 
unable to obtain any strategical scheme for the 
disposal in war of the forces under his command. 
In cross-examination this statement was modified 
by him. This simple statement by the Com- 
mittee reflects most seriously on Lord Charles, 
as the charge he made was one of extreme gravity, 
which ought not to have been put forward in 
the letter of a retired Commander-in-Chief of 
our premier squadron to the Prime Minister, in 
an official indictment of the Admiralty, without 
that careful and calm deliberation which should 
have rendered unnecessary any modification at 
the inquiry. It affected the most vital influence 
on naval efficiency, and Lord Charles’s position 
becomes untenable by his failure to maintain the 
accuracy of his statement. The Committee state 
that they ‘‘are satisfied that he had no substantial 
grounds for complaint on the matter.” The First 
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Lord furnished the Committee with a reswmé of the 
steps which have recently been taken to develop a 
war staff, and indicated further advances in this 
direction which are in contemplation. 

The general conclusion come to by the Committee 
is that ‘‘no danger to the country resulted from the 
Admiralty’s arrangements for war, whether con- 
sidered from the standpoint of the organisation and 
distribution of the fleets, the number of ships, or 
the preparation of war plans.” They animadvert 
on the absence of cordial relations between the 
Board of Admiralty and the Commander-in-Chief 
of the Channel Squadron. ‘‘ The Board of Admi- 
ralty do not appear to have taken Lord Charles 
Beresford sufficiently into their confidence as to 
the reasons for dispositions to which he took 
exception; and Lord Charles Beresford, on the 
other hand, appears to have failed to appreciate 
and carry out the spirit of the instructions of the 
Board, and to recognise their paramount autho- 
rity.” The first duty of an officer is obedience to 
the higher powers, and it has been recently too 
common a practice for officers, even while on full 
pay, to engage in criticism of their superiors, and in 
the divulging of official secrets. The Committee do 
not attempt to show whether Lord Charles’s failure 
to recognise the paramount authority had aught to 
do with the refusal of the Board of Admiralty to 
take him into their fullest confidence. Mutual 
confidence calls for some degree of sympathetic in- 
terest rather than a tendency towards recalcitrance 
and public criticism, not always free from per- 
sonalities. But we are glad to know that the 
Committee consider that there will be some 
diminution at least in the differences of opinion 
amongst officers of high rank and _ professional 
attainments regarding important principles of naval 
strategy and tactics, as a result of the development 
of the naval war staff. There is nothing so sub- 
versive of national dignity as the recent unseemly 
controversy about naval efficiency, founded as it 
has been on uncertain, if not inaccurate, in- 
formation, and we hope that the conclusions 
of the ‘‘judicial minds” of these five ‘‘ able 
men” will end the unjustifiable doubts as to 
our unpreparedness for war. 








THE BRITISH ASSOCIATION. 

On Wednesday, August 25, Sir Joseph J. Thom- 
son, F.R.S., will deliver his presidential address to 
the seventy-ninth meeting of the British Associa- 
tion in the Walker Theatre at Winnipeg, the capital 
of Manitoba. It will be the third time that Canada 
has entertained the Association and the fourth time 
that the Association has travelled beyond the borders 
of the United Kingdom. Established at York in 
1831, the British Association for the Advancement 
of Science had visited many towns of Great Britain 
and Ireland, some of these for the second time, 
when, at the Jubilee meeting held at York in 1881, 
the late Captain Bedford Pim proposed that the 
Association should go to Canada. Although an 
official invitation from the Governor-General of 
Canada, the then Marquis of Lorne, son-in-law of 
Queen Victoria, was a sufticient guarantee that the 
people of Canada would do their best to make 
their friends and relatives from the old country 
welcome, the first response to the letter of 
inquiry sent out by the Council of the Associa- 
tion was not encouraging. Only 700 members 
replied, and not more than one-third of these 
favoured the proposal. At the Southampton meet- 
ing in 1882 the general committee accepted the 
invitation, but a determined minority protested 
against this resolution of meeting without the 
British Isles as contrary to the rules of the British 
Association. The opposition soon quieted down, 
however. The Government of Canada, the munici- 
pality of Montreal, and the shipping and railway 
companies offered so many facilities and privileges, 
including freedom from Customs duties, that 
more than 900 members crossed the Atlantic for the 
Montreal meeting of 1884, which was attended by 
1777 members of various classes. 

Twenty-five years is a long span in our age. In 
his presidential address at this 1884 meeting Lord 
Rayleigh spoke of the electric lighting of ships 
as an ‘‘assured success,” whilst there was ‘‘no 
experience yet of an effective and economical 
house - to- house system of electric illumination, ” 
and Sir John Macdonald, the veteran Premier of 
the Dominion of Canada, reminded the arriving 
members that they had in perfect comfort accom- 
plished what had been declared to be an im- 





possibility by experts not many years ago—to cross 
the Atlantic in a steam-boat. Sir William Thomson 
addressed the Physical and Mathematical Section 
on ‘‘ Steps Towards a Kinetic Theory of Matter,” 
and referred to Democritus, Bernouilli, Joule, 
Clausius, and Maxwell; he could not refer to 
Hertzian waves, which were only discovered four 
years later. 

The party which sailed under Sir John Evans to 
Toronto thirteen years later, in 1897, was not so 
large as the Montreal party, although the Montreal 
meeting had been most successful. Before the pre- 
sent and third visit to Canada, the Association in 
1905 travelled to South Africa, beginning its official 
business at Cape Town, nominally concluding it at 
Johannesburg, and yet continuing and extending 
the lectures and wanderings up to the Victoria Falls, 
Rhodesia, and Beira. The invitation to Winnipeg 
was discussed at Johannesburg during this 1905 
meeting, but another journey far across the sea 
and right into the heart of another Continent 
seemed inadvisable so soon after the rush through 
Southern Africa. Thus the matter was _post- 
poned. Deputations representing the Royal 
Society of Canada, the city of Winnipeg, and the 
Dominion Government, attended the subsequent 
meetings, and the invitation was finally accepted 
for August 25, 1909. 

It will bea long journey again. The members 
landing at Quebec or Montreal will have to travel 
about 1500 miles, half way across the North Ameri- 
can Continent, to arrive at Winnipeg, which is 
situated right in the middle of the southern part of 
the Dominion, in latitude 49 deg. 55 min.; the 
frontier against the United States runs along the 
49th deg. of latitude. The distance from New 
York to Winnipeg is about the same as that from 
Montreal, and another 1300 miles straight west 
from Winnipeg will bring the traveller to the 
Rocky Mountains, British Columbia, and the Pacific 
Coast. Starting from Montreal, the visitor has the 
choice of three main routes. The main trans- 
continental line of the Canadian Pacific Railway 
lies vid Ottawa, the seat of the Dominion Govern- 
ment, and Sudbury, the mining centre, and along 
the northern shore of Lake Superior to Port 
Arthur, and thence on to Winnipeg ; this journey 
of 1400 miles takes 47 hours. A second route goes 
from Montreal south-west to Toronto on Lake 
Ontario, the capital of Ontario, now with a popu- 
lation of nearly 250,000 inhabitants ; from Toronto 
a visit can be paid to Niagara Falls, and proceeding 
northward afterwards through vast forests to Parry 
Sound, the traveller can rejoin the Pacific main line 
again east of Sudbury. The third most picturesque, 
but longer, route is by the Upper Great Lakes. The 
traveller goes to Toronto, as in the second case, and 
thence to Owen Sound, on Georgian Bay, the large 
easterly portion of Lake Huron, from whence the 
steamers of the Canadian Pacific Railway convey 
him through the beautiful winding channels of St. 
Mary’s River, the connection between Lake Superior 
and Lake Huron, and by a canal past the rapids of 
Sault Ste. Marie, commonly pronounced and abbre- 
viated into ‘‘ the Soo.” Many of the great chemical 
works on both the Canadian and the United States 
territories take their power from these rapids. The 
journey then goes across Lake Superior to Fort 

illiam, close to Port Arthur. 

Winnipeg could hardly have entertained the 
Association twenty-five years ago, when it met at 
Montreal. The Canadian Pacific Railway, indeed, 
offered on that occasion an excursion, free of charge, 
from Montreal to 150 members, as far as the rail- 
way line then extended—that is, to Stephen, the 
summit level of the Rocky Mountains. But the 
line was not opened in the strict sense at the time. 
The journey passed through Winnipeg, then a town 
of less than 20,000 inhabitants ; and members still 
remember the main street of Winnipeg, now a 
grand modern thoroughfare, with its one-horse 
tram-line lying in a morass of black mud, in which 
many a vehicle came to grief. The Old (or Upper) 
Fort Garry, a frontier trading © se of the Hudson 
Bay Company—the present Winnepeg—had only 
215 inhabitants in 1870. By 1902 the population 
had risen to 48,000; in April, 1907, the census 
yielded 111,717 inhabitants, . the end of the year 
the number had swollen to 118,000, and at present 
the ‘Gateway City” is credited with a population 
of nearly 130,000 inhabitants. 

Invitations have been tendered to 150 members 
of the Association by the Canadian railways for a 
ten days’ excursion, after the meeting, to the Rocky 
Mountains, British Columbia, the Pacific, and 





Vancouver Island. Excursions to the great mining 
areas at Sudbury, the centre of the nickel industry, 
and to Cobalt, whose cobalt ore veins have rapidly 
become famous since their discovery in 1903, will 

recede the meeting; the arrangements for this 
fatter excursion are in the hands of Professor 
Willet G. Miller, the provincial geologist, of Toronto, 
and of Mr. A. A. Cole, of Cobalt. The party 
crossing from the British Isles for the Winnipeg 
week will be smaller than for the earlier meetings 
in Canada, and will amount to about 450. The 
Canadian contingent, however, will probably be 
stronger than it was at Montreal ; and, again, many 
American scientists will join, as they did at 
Montreal and Toronto ; scientists from other coun- 
tries may also be expected. The meeting of the 
Astronomical and Astrophysical Society of America 
will terminate at Ann Arbor, Michigan, on 
August 21. 

With Sir J. J. Thomson as President of the 
Association, and Professor Rutherford presiding 
over the Mathematical and Physical Section A, the 
modern advanced theories on the nature of elec- 
tricity, on the relations between matter and the 
ether, on radioactivity, and the position of the atomic 
theory will be advocated by eminent exponents of 
these views. It is only two years ago that Professor 
Rutherford, now in charge of the physical depart- 
ment of Victoria University, Manchester, returned 
from Montreal, where he found many able co- 
workers. The excellent experimental work in 
the domain of electricity and physical chemistry 
which has come from the British Colonies, is 
worthy of note. Professor H. E. Armstrong, 
who will preside in the Chemical Section, B, may 
be regarded as an opponent of modern chemistry, 
if that phrase be permitted for brevity sake, and 
may again raise this controversy, as he has done in 
previous years. A joint meeting with the Physical 
Section has, at any rate, been arranged for. 
The main interest of the Chemical Section will, 
however, centre about the wheat question, the 
cultivation of wheat and the action of organised 
and inorganised ferments (enzymes), and for this 
purpose joint meetings are planned with the agricul- 
tural sub-sections, ofticially attached to Section K, 
Botany, last year at Dublin, and the Physiological 
Section, I. The attendance of chemists will, it is 
to be feared, suffer from the circumstance that 
the London International Congress of Applied 
Chemistry only dispersed two months ago. Of the 
Anthropological Section, H, we shall have little to 
say. It should be remarked, however, that one of 
the results of the Montreal meeting of 1884 was 
the co-operation of the British Association in the 
ethnographic survey of Canada and in the study 
of the natives of the North-West, subjects on which 
most interesting reports have been published by 
the British Association, and on which Dr. Boas, 
who has spent many years among the Red Indians, 
Dr. Haddon, who has recently been conducting an 
expedition to the North-West, and others will 
present further communications. 

Geology will be strongly represented under Dr. 
H. Smith Woodward, of the Natural History 
Museum, South Kensington, who, it is understood, 
will point out that if geologists had often been too 
ready to generalise, they need not relinquish the 
study of fossils now that they recognised that every 
advance in this study seemed to reveal more problems 
than it solved. Canada is as great a country for the 
theoretical and the practical geologist as it is for 
the farmer and the miner. Some of the excursions 
arranged by the Canadian geologists have already 
been mentioned. In Section D, Zoology, Dr. Shipley, 
of Cambridge, will preside, and the President of 
Section E, Geography, Colonel Sir Duncan Johnston, 
formerly Director-General of the Ordnance Survey, 
will, no doubt, havea very busy time. The President 
of Section F, Economic Science and Statistics, Pro- 
fessor S. J. Chapman, of Manchester, will take 
‘The Hours of Labour” as the subject of his 
address. The Presidents of the already-mentioned 
sections—H, Anthropology ; K, Botany; and I, 
Physiology—will be Professor J. L. Myers, of 
Liverpool ; Lieut.-Colonel D. Prain, of Kew ; and 
Professor E. H. Starling, of University College, 
London, while Major P. G. Craigie will take the 
chair in the Agricultural Sub-Section. The Rev. 
H. B. Gray, D.D., will preside over the delibera- 
tions of the Educational Section, L, and urge the 
necessity of university reform in the interest of 
science and modern languages and historical geo- 
graphy. ‘That this latter point is to be emphasised 
is particularly gratifying; but it must not be 
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forgotten that it may be very difficult to find really 
competent teachers. 

The Engineering Section, G, will be presided 
over by Sir William White, and it may reasonably 
be anticipated that his address will contain some 
reference to the enormous developments which have 
taken place in Canada since the last visit, develop- 
ments which have depended so intimately, for their 
inception and success, on the work of engineers. 
The Canadian shipping trade, both locally on the 
lakes and in its ocean traffic, has made great strides ; 
in this latter direction the dredging and widening 
of the St. Lawrence River having resulted in a re- 
markable increase in the size of vessels engaged in 
the Atlantic trade. The Laurentic and the Megantic, 
of the White Star Line, each of 15,000 tons, are now 
proceeding to Montreal during the ice-free season. 
A paper dealing with this subject under the title 
of T icecseennsiie in the Navigation of the St. 
Lawrence,” and which should contain much first- 
hand information, is to be read by Lieut.-Colonel 
W. P. Anderson, Chief Engineer of the Department 
of Marine and Fisheries. 

The development of the Canadian railway system 
is likely to receive attention in the President’s 
Address, and in any case the interest of the Section 
will be directed to this subject in a paper by Mr. 
Duncan MacPherson, M. Inst. C.E., on ‘* The 
National Trans-Continental Railway.” This is the 
Grand Trunk Pacific Line, which is being con- 
structed wholly in Canadian territory by the Grand 
Trunk Company, in conjunction with the Canadian 
Government. Railway matters will also be further 
considered in a paper on ‘‘Great Engineering 
Works on the Canadian Pacific Railway,” by Mr. 
J. E. Schwitzer, Assistant Chief Engineer of the 
Western Lines. 

Engineering matters generally, as distinct from 
questions of peculiarly Canadian interest, will be 
covered by some five further papers. Mr. C. E. 
Larard, A.M. Inst. C.E., M.I. Mech. E., will 
treat of ‘‘The Behaviour of Ductile Material 
under Torsional Strain.” It will be remembered 
that Mr. Larard showed a number of test-pieces 
twisted to destruction at the recent soirées of 
the Royal Society, and these were mentioned 
in our article on the first of the two meetings.* 
The tests have been carried on by a specially- 
constructed machine, and much information in 
reference to the behaviour of different metals under 
torsion has been obtained. Sir John Thornycroft 
will read a paper on ‘‘Hydroplanes or Skim- 
mers.” We have reprinted Sir John’s paper read 
before the Motor-Yacht Club, and have described 
his boat Miranda IIT. in previous issues.t Pro- 
fessor W. M. Thornton, D.Sc., and Mr. O. J. 
Williams, A.M.T.E.E., will contribute a paper on 
‘*The Distribution of Dielectric Stress in Three- 
Phase Cables,” while Mr. Ormond Higman, Chief 
Electrical Enginear of the Electrical Standards 
Laboratory, Ottawa, will presenta paper on ‘‘Inter- 
national Electrical Standardisation.” Mr. Dugald 
Clerk, F.R.S., M. Inst. C.E., will treat of ‘‘ The 
Work of the British Association Committee on 
Gaseous Explosions.” In addition there is expected 
a paper by Colonel Goethals on the ‘‘ Panama 
Canal,” and also a paper on ‘‘ Grain Storage.” 

Two evening discourses will be given as usual, 
the one by Dr. A. E. H. Tutton, F.R.S., of London, 
on ‘The Seven Styles of Crystal Architecture,” 
the other by Professor W. A. Herdman, F.R.S., 
of Liverpool University, on ‘‘ Our Food from the 
Waters.” The other discourses will be delivered 
to the citizens of Winnipeg, by Professor Harold B. 
Dixon, F.R.S., of Manchester, on ‘‘ The Chemistry 
of Flame,” and by Professor Poynting, F.R.S., of 
Birmingham, on ‘‘ The Pressure of Light.” 








THE RAILWAY SITUATION. 

Tue most characteristic feature of the results of 
the last half-year’s working of our railways, as set 
forth in the series of general meetings just con- 
cluded, has been a general decrease of gross revenue, 
accompanied by an improvement in the net receipts. 
The only one of the large railway companies to show 
an increase in gross receipts has been the Great 
Western Railway, the returns from which showed 
here a gain of 41,6971., accompanied by a reduction 
of 33,5851. in working expenses. The larger traffic 
was handled in fewer trains, the mileage of which 
was reduced by 227,583 in the case of passenger 





* See ENGINEERING, Vol. Ixxxvii., page 669. _ 
' t Tbid., vol. lxxxvii., page 365, and vol. Ixxxviii., page 
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trains, and by 290,506 in the case of goods trains, 
The sieg: a a passenger train-mile were 4s. 1.56d., 
and per goods train-mile 7s. 0.758d., whilst the cost 
of working was 3s. 6.58d. per train-mile. The 
successful handling of a larger traffic on a smaller 
mileage is highly creditable to the officials of the 
company, though the shareholders have not as yet 
benefited thereby. Some of the Northern lines, on 
the other hand, notwithstanding a diminished 
traffic, have, nevertheless, managed to pay higher 
dividends than twelve months ago. It would 
seem that this fortunate result has been mainly 
due to the reduction in the price at which these 
companies have purchased their coal. In the case 
of the Great Western Railway Company the saving 
here has been but 13,7081., or rather less than 
would be accounted for by the reduction in train 
mileage. The Northern companies, on the other 
hand, have saved vast sums by the fact that they 
are paying less for their fuel than twelve months 
ago. Thus the Midland Railway Company, with a 
reduction of 103,1441. in gross receipts, managed 
to pay a higher dividend, because this loss has 
been accompanied by a reduction of 167,2251. in 
working expenses. The amount paid for coal was 
here 96,7481. less, and of this reduction only some 
13,000. is attributable to the lessened mileage run. 
There is undoubtedly a tendency to attribute the 
relatively good results shown by the last six months’ 
accounts of the London and North Western, Mid- 
land, and Lancashire and Yorkshire Railway Com- 
panies to the working agreement by which these three 
railways have abolished competition between them- 
selves ; butan analysis of the savings effected seems 
to show that the importance of this factor has been 
exaggerated. Some economies do undoubtedly re- 
sult, but the officials themselves appear unable to 
give any accurate estimate as to their amount, and 
they are hardly likely to be progressive ; indeed, 
it is quite arguable that in the end the companies 
may actually lose more by a failure under the re- 
sulting relaxation of eftort to sort out the able 
from the merely industrious official. We fancy 
most of the principal officers of all the companies 
have gained their spurs in the competitive districts 
of their respective railways, and not in divisions 
where the conditions are less strenuous. In the 
East, according to Kipling, it is a rule that ‘‘ only 
a Colonel from Chatham shall manage the railways 
of State.” It would, however, be a bad thing for 
the public if combinations and amalgamations made 
ummecessary here the knowledge, character, and 
business acumen now demanded in the general 
managers of our railway companies. Whatever 
may be the direct losses occasioned by a strenuous 
strife for traftic, there are undoubtedly indirect 
gains in the fact that success here demands character 
and initiative, those possessing these qualities being 
more or less automatically selected for promotion. 
In consequence of the House of Commons refus- 
ing to accept the advice of the Board of Trade, 
the Great Northern, Great Central, and Great 
Eastern Companies withdrew their Bill for a work- 
ing union between the three. Nevertheless, the 
idea has not been abandoned, and apparently it is 
intended to substitute for the proposed legislation 
‘*a gentleman’s agreement,” such as that which fol- 
lowed certain anti-pooling legislation in the United 
States. A general receiving-office for the three lines 
in question has already been established, and joint 
carting arrangements are now also under discussion. 
Many shareholders desire to see the establishment 
of a working agreement between the Great Western 
and South-Western Railways, and preliminary 
negotiations have been initiated more than once, 
So far, however, the two companies have been 
unable to agree as to the division of the receipts 
pee from competitive traftic. The Great Western 
ilway authorities declare that when the matter 
was first broached they had only just opened 
important new links to the West of England, and 
that the proposals made to them comprised no fair 
provision for the probable future development of 
the traffic resulting from the heavy outlay on the 
construction of these new lines. Subsequent corre- 
spondence showed no possibility of the twocompanies 
|coming to a mutually satisfactory agreement, and 
|there for the present the matter stands, although 
| each side expresses its willingness to agree to what 
|it considers a fair division. The decision of the 
| Cunard Company to utilise Fis rd as a port of 
| call for their express liners will introduce a new 
competitive element, as the Great Western Railway 
will now have a share in transatlantic traffic pre- 
viously going to Liverpool. Holyhead, it will be 











remembered, has similarly been adopted as a 

int of disembarkation by the White Star Line. 
3oth these innovations will substantially shorten 
the minimum time of transit between New York 
and London, which would be further reduced 
should the call at Queenstown be eliminated, as 
business considerations show it should be. Un- 
fortunately, however, Parliament of recent years 
has consistently refused to treat business as busi- 
ness, and there has been a steadily increasing ten- 
dency to introduce purely political considerations, 
on which opinion is, and must remain, strongly 
divided, into matters of business on which nearly 
unanimous views prevail. 

Private Bills in Parliament are now to a very 
large degree judged by whether or no they are in 
consonance with the aspirations of certain political 
creeds rather than by purely practical considera- 
tions as to how far they are likely to be of imme- 
diate and material advantage to the public. Bills 
have been light-heartedly rejected or permitted 
to lapse, although their practical advantages were 
universally admitted. n fact, certain parties 
have appeared desirous rather of preventing the 
possibility of profit to the undertakers than of 
adding to the convenience of the public. The pro- 
posed railway extensions in the North-Eastern 
quarter of the Metropolis were killed not many 
years since by the absolutely unreasonable conces- 
sions demanded by Parliament. The burden thus 
laid on the enterprise made its financing impossible, 
and the reckless disregard of the immediate interests 
of the public in the treatment accorded to electrical 

wer schemes in recent years is in the remem- 
yrance of all. 

This intrusion of politics into the consideration 
of private Bills has been a potent factor in reduc- 
ing the number deposited in recent sessivns. 
Lord Claud Hamilton, at the Great Eastern Rail- 
way meeting, announced that instructions had been 
— to the solicitor of that company that no 

ills not absolutely unavoidable should be pro- 
moted, and other companies are tacitly adopting a 
similar policy. Itis absurd that the proposal to 
endow a town with a new station or improved 
access by railway should be made the occasion for 
bullying the company in respect to its hours and 
conditions of labour. The voluntary bestowal of one 
public boon is hardly a fit occasion for an attempt 
at the forcible extortion of others. A particularly 
annoying feature of such a procedure is that the 
whole of the credit for any concession is claimed 
by the Parliamentary blackmailer, whilst his victim, 
on whom the whole of the expense falls, gains 
neither sympathy nor gratitude. The popularity 
amongst a certain class of politiciansof this system of 
vicarious philanthropy is therefore hardly surprising. 

For some years past the railway companies have 
been able to announce some reduction on the 
amount contributed to the rates. This has been 
effected by contesting the often unreasonable assess- 
ments of their properties. There are, however, 
indications that the relief thus attainable has now 
reached its limit, and increases in the amounts paid 
in rates are again becoming prominent, owing to an 
increase in the poundage. Due mainly to this in- 
crease the North-Eastern Company have had to pay 
this year 20,000/. more than in the corresponding 
half of 1908, and the Lancashire and Yorkshire 
Company 53441., although since 1903 the assessment 
of this line has been reduced by 50,0001. All taxes 
and rates, of course, have commonly to be met out 
of the share of the profits available for distribution 
on the ordinary shares, and the latter are thus 
taxed in many cases at the rate of 8s. to 10s. in the 
pound, 

Tramway and omnibus competition is less pro- 
minent in the reports than some few years since, 
but is still very serious in the suburban area served 
by the Great Eastern Railway, who have lost over 
three million passengers, as compared with the first 
half of 1908. On the London, Chatham, and Dover 
line the loss has been 14 millions. The Great 
Northern line have lost 820,000, and have found it 
advisable to close one station in Yorkshire, but in 
the Metropolitan area it is stated the effects of the 
competition appear now to have reached their limit, 
and many stations are either showing an increase 
in traffic or but an extremely small decrease. The 
loss of traffic on the North London line is also 
diminishing. Various methods of meeting the 
competition in question have been proposed. The 
Great Northern Company have frankly abandoned 
the attempt to compete with the trams for a dis- 
tance of five miles out, but are trying to develop 
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the longer distance suburban traffic. A some- 
what similar policy is being followed by the 
South-Eastern and Chatham Railways. As regards 
the South-Eastern half of the combination, how- 
ever, the method of working the trains between 
London Bridge and Charing Cross constitutes a 
serious handicap. Most of the trains proceeding to 
Charing Cross are sent into and out of Cannon-street, 
which is a terminal station, many tracks being, 
therefore, fouled in the double transit. This 
leads to numerous delays, which, if not specially 
serious to passengers making but occasional trips, 
are, when daily repeated, keenly resented by 
outer-circle season-ticket holders, constituting the 
class the company is now particularly desirous of 
cultivating. e problem of maintaining a service 
to Cannon-street without causing delays to trains 
proceeding to and from Charing Cross is undoubtedly 
a very difficult one ; but it is one which must be 
faced seriously, and solved satisfactorily, if the 
suburban traftic is to be properly developed, and 
carried on with the speed and or anny which are 
so eminently desirable. The Brighton Line is also 
endeavouring to encourage the long-distance daily 
traveller, and this object was to a great degree 
responsible for the expensive enlargement of Vic- 
toria Station. The chairman, however, expressed, 
at the general meeting of the company, the hope 
that the electrification of the South London line 
would attract back some of the passengers now 
carried by tram. The new service is to be opened 
between London Bridge and Victoria on October 1 
next. The steam service, at present running, re- 
quires 36 minutes for the 84 miles trip, which, in 
view of the relative infrequency of the service and 
the necessity of having to find his way to and from 
a station, offers little attraction to a possible pas- 
senger who has the option of proceeding by motor- 
bus or tram-car, which he can rd or leave almost 
anywhere. With the new service the running time 
is to be cut down to 24 minutes, the number of 
stops being the same as before. The fact that the 
Lancashire and Yorkshire Railway Company are 
steadily increasing the range of their electric 
services, which are shortly to be further extended 
from Aintree to Maghull, is of hopeful augury 
in this regard. The Great Eastern Saalbay ‘om- 
pany are at length attempting to stem the recession 
in the tide of travellers by reducing fares. The 
efficacy of this is perhaps doubtful, although Lord 
Claud Hamilton announces that its adoption has 
led to an arrest in the decline of the suburban pas- 
senger traffic. The large size of the tramcars does 
indeed go far to off-set the advantage they have in 
the matter of accessibility, since, carrying 70 to 75 
passengers, stops are necessarily too frequent to 
permit of a reasonable ‘‘ commercial ” speed, as it 
is called on the Continent. In this respect the 
omnibuses have an advantage, though their maxi- 
mum speed between stops may be less. The Central 
London line is another company which has met 
competition by a reduction of fares. With the 
uniform fare of 2d., passengers, it was found, pre- 
ferred to go by motor-omnibus for all distances of 
less than four tube stations. Penny fares, covering a 
distance of any three stations, have, therefore, been 
introduced with the result of a large recovery in 
numbers, though with, as yet, no enhancement of 
receipts. The North London line is following the 
example set by the District Railway, and attracting 
passengers by inaugurating non-stop runs. The 
result of the management of this line by the North 
Western Railway has, so far, proved highly satis- 
factory, the rate of fall in the passenger traffic being 
less than half of what it was previously, while the 
doubling of the services between Broad-street and 
Willesden, backed by the inauguration of non-stop 
trains between Gospel Oak and Broad-street, should 
tap entirely new sources of revenue. 

The enterprise of Sir George Gibbs in giving the 
lead in this direction has been insufficiently recog- 
nised. Before he took control of the District Rail- 
way any suggestion of the practicability of such 
services would have been scouted by most expe- 
rienced railway men, but the example set is now 
being followed, not only as stated on the North 
London line, but on the Metropolitan Railway, 
which is now running through services of this kind 
between Aylesbury, Uxbridge, Harrow, and the 
City. The automatic system of signalling is to be 
extended on this line as far as Neasden, as it has 
been proved to lead to greater punctuality in the 
operation of the trains. 

In many respects the District Report is the most 
notable of any. Sir George Gibbs's patient perse- 





verance and enterprising courage have now brought 
the undertaking into a position to pay nearly full divi- 
dends on all the guaranteed stock. The passengers 
carried numbered 32,900,000, an increase of 11.2 
per cent. on the corresponding figure for 1908, and 
the gross receipts amounted to 254,0001., which is 
a record in the history of the company. Receipts 
have gone up by 25,4191., and expenses diminished 
by 67331. The Tubes also show improved returns, 
especially in the matter of interchange traffic. The 
Central London line have now secured their Act 
for an extension to Liverpool-street, which should 
wr highly profitable. On the other hand, the 
kerloo tube is abandoning the proposed extension 
to Paddington. Tofacilitate interchange between the 
Central London line and the Great Northern, Picca- 
dilly, and Brompton tube, a subterranean travelling 
latform is to be constructed between the British 
useum and the Holborn stations of the respective 
companies. 

An interesting announcement made at the Great 
Western meeting was that relating to the acquisition 
of 124 acres of land in Battersea, formerly occupied 
by the filter-beds of the Southwark and Vauxhall 
Water Company. The vendor is the Metropolitan 
Water Board, and the site, being nearly free from 
buildings, has been secured at a cost which does not 
preclude its use for a goods yard, access to which 
will be obtained over the West London Extension 
line. Further goods accommodation in the Metro- 
ey has long been needed by the Great Western 

ilway Company, but was commercially impos- 
sible in the neighbourhood of Paddington, where 
the price would, it is stated, have been three times 
that paid for the Battersea site. 








THE SWEDISH STRIKE. 

THE number of men on strike, according to reports 
from the different district authorities last week, 
amounted to 285,762 hands. The actual number of 
workmen in industry, mining, commerce, traffic, 
&c., isstated to amount to about 460,000 ; further, 
there are the railway servants and about 800,000 
rural labourers. The Socialists put the number 
of men on strike somewhat higher than the 
authorities, and it is probably about 300,000. 

It may now, although the voting for or against 
the strike within the union of Swedish railway men 
has not been completed at the time of writing, be 
taken as certain that there will be no railway strike, 
the minorities in favour of strike, so far as the results 
known show, being altogether insignificant. The 
union, however, only comprises one-half of Sweden’s 
railway servants, who number about 40,000 men, so 
a strike would in any case only affect some 20,000 
men ; but as already stated there is no fear of this 
contingency. The same remark applies to the postal 
functionaries, who, according to orders from head- 
quarters, must not join the strike, as the postal 
service is of equal importance to all parties. 

The men employed in the service of keeping the 
towns clean may strike, at least, in Stockholm, 
having been strongly urged to do so by the other 
trade unions. The leaders say that the men are 
determined to persevere, and that literally no 
organised labourers have returned to work ; on 
the other hand, it is certain that a number of 
factories have resumed work, in many cases, how- 
ever, through the medium of unorganised and, 
may be, unskilled hands. So much is certain, that 
the great strike did not prove of such instanta- 
neous and comprehensive effect as the men no 
doubt anticipated, and they are said to be impressed 
by the manner in which much work and many func- 
tions go on without them. To bring about this 
result people of all classes, men and women alike, 
have put their shoulders to the wheel. 

An official statement has been published about 
the general strike. The deeper cause of the 
conflict, it is stated, must looked for in 
the fact that the employers have arrived at the 
conclusion that only by inflicting a serious defeat 
upon the men will it be possible to overcome the 
men’s attempts, in spite of the difficult financial 
position, to raise the wages by incessant minor 
conflicts. It is further pointed out that the 
country’s three largest organisations of employers, 
for the purpose of making a large joint fight against 
the men possible, inserted a clause in the collective 
agreements with the men, which states that dis- 
continuance of work may only take place subject to 
a certain notice. In the strikes within these 
organisations the men have exercised their right 
under the agreement, but within the many other 





industries which have been affected by the strike, 
the collective agreements have generally rested 
upon the understood, or clearly-defined, supposition 
that no discontinuance of work might take place 
within the duration of the agreement. The men’s 
organisations, in obeying the central body’s request 
to embark upon a general strike, have consequently 
in numerous cases acted in distinct violation of 
existing obligations. The violations of agreements 
connected with public services, which have entailed 
a real danger for the community, are especially 
regrettable. It is understood to be under considera- 
tion to convene the Swedish Parliament for an 
extraordinary session in October, in order to legis- 
late upon the subject of workmen’s agreements and 
kindred matters. ; 

As far as can be seen at present, the strike is 
likely to become a somewhat protracted affair ; the 
masters certainly intend, and will no doubt be 
able, to hold out, and the men, or, at least their 
leaders, seem to be determined not to give in for a 
week or two to come at least, although things are 
likely to go very hard with them. So far, no dis- 
turbance of any moment has taken place. Attempts 
to bring about a solution of the conflict are said to 
be under consideration within Liberal political 
circles, but so far nothing definite has transpired. 

In the Stockholm harbour there are a number of 
steamers with coal unable to be discharged. Nor- 
wegian manufacturers of wood pulp and celluloid 
are receiving increased orders on account of the 
Swedish strike. The printers seem almost every- 
where, as far as is hitherto known, determined to 
continue the strike, in spite of which the papers 
appear more and more regularly, though in some 
cases greatly reduced in size, but the printing, con- 
sidering it is done by amateurs, is really excellent. 

The tram-car companies, or at least some of them, 
have given the men on strike notice of dismissal, 
and the hands at work in various harbours are 
daily increasing in number. ‘The farm hands’ strike 
is almost a complete failure. Most large industrial 
concerns, of course, are still closed. On the 
whole, the men, it must be admitted, show a brave 
front, although money must be getting very scarce 
with many of them. Some help to those most in need 
will now be forthcoming from their funds, and 
attempts to raise money in other countries—for 
instance, America—will now be made. The labour 
organisations in Denmark and one or two other 
countries have already sent comparatively hand- 
some sums ; but, of course, it is all utterly inade- 
quate, and the men will now begin to feel the con- 
sequence of the strike in earnest. 

According to what has transpired from several 
quarters it would seem that it was, to some extent 
at least, a matter of chance that the general strike 
took place in Sweden and not in Denmark or 
Norway. A general strike had to be tried in one 
of the Scandinavian countries, and the men have 
been singularly ill-advised to foster the conditions 
which brought it about in Sweden, where the 
masters are stronger than in either of the two other 
countries. Should this piece of information prove 
correct, and it has not been contradicted, it places 
the whole disastrous affair in a still less flattering 
light. 








A PROPOSED ANALYTICAL MACHINE. 


By name, at any rate, Babbage’s famous analy- 
tical engine is known to all. It was intended to 
be a machine for the arithmetical solution of all 
problems in mathematical physics. Such solutions 
are generally, perhaps always, feasible, but in most 
cases when the computations have to be effected by 
direct human agency, they are so extremely tedious 
as to be practically, if not theoretically, im ible. 
Every operation in arithmetic can be reduced to 
addition, subtraction, multiplication, and division, 
and, indeed, the two latter operations can be re- 
garded as mere extensions of the two former. The 
analytical engine was a machine by which these four 
operations could be performed in any desired 
sequence ; moreover, a number of partial opera- 
tions could be combined, and the final results auto- 
matically tabulated for any required values of the 
variable. As is well known, though many years 
labour was spent on the machine, it was never even 

ially completed, Mr. Babbage’s scheme being 
‘ar too ambitious for a first effort. He wished, 
indeed, to tabulate values to 50 significant figures, 
thus enormously complicating the mechanism and 
augmenting the cost of the experiment. In a paper 
read not long ago before the Royal Dublin Society, 
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Mr. Percy E. Ludgate has revived again the idea of 
constructing such a machine. As pre by him, 
the machine differs from that of Babbage in some 
fundamental details, though, as in its predecessor, 
Jacquard cards will be used to control the sequence 
of operations. Thus if, for instance, a number of 
values of the series 

2, 2 ant 

2 2P Bee 
were required, the appropriate card would be placed 
in the machine, which would then, for different 
values of x, calculate each term of the series, add 
all the positive terms together, subtract from this 
sum all the negative, and print the result. For a 
different series a different card would be used. 

In Babbage’s engine it was proposed to effect mul- 
tiplication by successive additions, and divisions by 
successive subtractions, just as is now done in the 
case of the ordinary arithmometer. Mr. Ludgate, in 
his engine, proposes to effect these operations on en- 
tirely different principles. Multiplication is effected 
by a series of index numbers analogous to logarithms. 
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The arrangement is shown diagrammatically in 
Fig. 1. Here the number 813,200 is to be multiplied 
by 9247. The arrow under 8 represents a slide, which 
to denote 8 is set at # in. above the zero or starting 
line. The slide representing 1 lies on the starting 
line, whilst that representing 3 stands { in. above 
this line, and that corresponding to the number two 
{ in. above. On the other hand, the slides repre- 
senting zero are set 50 eighths above the starting 
line. The number of units above the starting line 
corresponding to each digit of the multiplicand are 
known as index numbers, and a complete table of 
these has been drawn up by Mr. Ludgate. All the 
slides aforementioned are mounted in a frame, 
and to multiply by 9, this frame is moved up over 
another frame divided with another series of index 
numbers. Thus, as shown, the distance between 
the lower frame and the starting line is such that 
the top of this lower frame lies on the index num- 
ber corresponding to 9; that is, 14 eighths below the 
starting line. The lower end of the No. 8 slide, re- 
presented by the black circle, rests then, it will be 
seen, on a line marked ‘*72,” which is the product 
of 8and 9. The digits 7 and 2 appear accordingly on 
the register below. Similarly, the tail of the No. 1 
slide rests on the No. 9 line, that of the No. 3 slide 
on the No. 27 line, and that of the No. 2 slide on 
18, corresponding to the partial products 9 x 1; 





9x3; and 9x2. The tails of the zero slides 
rest on no lisie in the lower frame, and hence zero 
is registered for these, All these partial products 
are registered in the, mill below, as indicated. In 
a final operation these. partial products are added 
together as indicated, giving 7,318,800. If now the 
frame is moved to the index number below the 
starting line marked _‘‘2,” it will be found, on trial 
with a piece of tracing paper, that the tail of the 
No. 8 slide rests now on the line marked ‘16 ”— 
i.e.,8 x 2. That of the No.1 slide on the index-line 
marked ‘‘2,” that of slide 3 on the line marked 
** 15,” and that of the No. 2 slide on the line marked 
**10.” These partial products will then appear on 
the mill and be added together, giving the result 
of the multiplication of 813,200 by 2. The process 
is repeated for the remaining figures of the multi- 
plier, and the whole added together so as to give 
the product of 813,200 x 9247. Mr. Ludgate pro- 
to give such products to twenty significant 
figures, the time required being, he states, about 
10 seconds. 
To divide one number by another he proceeds in 
a different fashion. He notes that the expression 


P , where p and q are any two numbers, can always 


be expressed in the form— 

fee 

q 1+2° 
where x is a small quantity, and A is the reciprocal 
of some number between 100 and 999. 
(_JThe above expression can also obviously be 
written 


P—-Ap(l1- «+22 - 2+ 2-25, + &.), 

q 

the series being very rapidly convergent, the first 

eleven terms give the value of cE correct to at 
x 


least twenty figures. 

He proposes to perform division, therefore, by 
making the machine first calculate the value of 
this series, after which it will multiply A p by the 
value thus found. As a maximum, he considers 
that this operation giving the result correct to 
twenty figures might require 14 minutes. 








“SERIOUS AND WILFUL 
MISCONDUCT.” 

THE meaning of this phrase, which is used in the 
Workmen’s Compensation Act, is of considerable 
interest to those affected by this piece of legisla- 
tion. An employer can only escape liability for an 
accident ‘‘arising out of and in the course of the 
employment ” if it be shown that the workman 
was guilty of serious and wilful misconduct which 
led to the accident. Even then, however, the 
employer may still be liable if death has supervened 
or if the injury has occasioned serious and perma- 
nent disablement to the workman. 

What, then, is ‘‘ serious and wilful misconduct ?” 
By what standard is the conduct of a workman who 


-has met with an accident to be judged? In the 


first place, it has been clearly laid down that the 
question whether there has been serious and wilful 
misconduct is one of fact. Ina recent case, George 
v. Glasgow Coal Company, 1909, A.C. 123, the 
Lord Chancellor said : ‘‘ It is not the province of 
the Court to lay down that the breach of a rule 
is prima facie evidence of serious and wilful mis- 
conduct. That is a question purely of fact to be 
determined by the arbitrator, who must decide it 
for himself, and ought not to be affected by arti- 
ficial presumptions of fact.” 

While, therefore, it may be impossible to formu- 
late any general rule, it is useful to consider some 
of the cases in which the Courts have considered 
the question of serious and wilful misconduct. 

The point of view from which the question is to 
be approached is thus described in a well-known 
text-book : ‘‘If a workman does something which 
he ought not: to do, or omits to do something which 
he ought to do, he may be guilty of negligence, and 
possibly .of misconduct, but that, in itself, is not 
sufficient to disentitle him to compensation. The 
word ‘‘ wilful” imports that the misconduct must 
be deliberate, and not a thoughtless act done on 
the spur of the moment. It is not the act itself, 
but the wrongful element in it, that must be wilful ” 
(** Roberts on Employers’ Liability,” page 592). 

It has also been laid down that the misconduct 
which occasioned the accident must be serious in 
itself. The question whether it is serious does not 





depend upon the consequences. To quote an illus- 
tration put by Lord James in the case above referred 
to, sup a man who was told not to walk on the 
grass did so, and, slipping, broke his leg. In such 
a case the consequences would be serious, but the 
misconduct not so. One test may be applied, 
but it is not conclusive. It is whether the mis- 
conduct was such that it would have justified the 
workman’s dismissal without notice. 

In order that a workman may be deprived of his 
right to compensation, it must be shown not only 
that he was guilty of serious and wilful misconduct, 
but the injury he sustained must have been attribut- 
able thereto. In Glasgow Coal Company v. Sneddon, 
7 F, 485, a miner, while riding with others through 
the tunnel of the mine, on the top of loaded hutches 
—a practice prohibited by the regulations—was 
killed by a stone which fell from the roof of the 
tunnel. There was no evidence that the fact of the 
men being on the hutches caused the fall of the 
stone. The sheriff decided in favour of the de- 
ceased’s dependants on the ground that the injury 
to the deceased was not attributable to his mis- 
conduct, as there was no causal relation between 
his misconduct and the injury he had sustained. It 
was held that he had rightly so decided. 

Many of the cases decided in relation to this 
matter arose as between colliery proprietors and 
eolliers. We now propose to discuss some of the 
more interesting of these. 

In George v. Glasgow Coal Company, Limited, 
(supra) the special rules of a mine imposed upon 
the miner working at the coal seam bottom of the 
mid-working the duty of keeping the gate which 
fenced the working from the shaft closed until the 
cage had been brought to the level of the working, 
and had come to a standstill, so that it might be 
safely entered from the working. The miner opened 
the gate before he had ascertained that the cage had 
been brought to the level of the working, and to a 
standstill. He then, assuming the cage was there, 
pushed a hutch forward, which fell down the shaft, 
and the miner fell also and was injured. Ina claim 
under the Act it was found that the miner was 
guilty of serious and wilful misconduct. The House 
of Lords held that there was evidence to support 
this finding. Failure to profit by the warning of a 
fellow-workman may also justify a charge of serious 
and wilful misconduct. In John v. Albion Coal 
Company, 1902, 18 T.L.R. 27, a miner, while going 
along the main haulage line of a mine, on which 
there were manholes at intervals, was told by a 
fellow-workman who was in one of the manholes, 
that he also had better get in, as a ‘‘ journey ” of 
trams was not far off; but he declined to do so, 
and, after passing five other manholes, was over- 
taken by the trams-and killed. It was held that 
there was evidence upon which the arbitrator 
could reasonably find, as he had done, that the 
deceased had been guilty of serious and wilful 
miseonduct. 

With this may be contrasted the case of Rees v. 
Powell Duffryn Colliery Company, 64 J.P. 164. 
In that case, a miner, who had been to the lamp- 
room to re-light his lamp, was obliged, in order to 
get back to his work, to walk along a way over 
which trams were being hauled by a rope. 
reaching the way he was told that a journey of 
trams was approaching. He continued to go on, 
but was making for a manhole, when he was injured 
in consequence of the rope slipping. The arbi- 
trator found that the man had been guilty of serious 
and wilful misconduct, but the Court held that 
there was no evidence to support the finding. 
Breach of rules has, of course, been the most 
fruitful source of accidents in respect of which the 
collier has been unable to claim compensation. So 
in Dailly v. Watson, (2 F. 1044), where a miner, in 
contravention of the rules of the mine, used a naked 
light while carrying explosive cartridges, which he 
had omitted to enclose in a box, as he ought to have 
done, it was held by the Scotch Courts that he 
had been guilty of serious and wilful misconduct. 
Again, where in breach of a rule that props were to 
be set up at distances of no more than 6 ft., the 
applicant, notwithstanding that those who had been 
working before him had already mined a distance 
of 17 ft. without putting up any props, proceeded 
to mine for a further 3 ft. 

The mere fact, however, that a miner is guilty 
of a breach of rules does not make him, as a matter 
of law, guilty of serious and wilful misconduct. In 
Rumtoll +. , Siteom Colliery Company (80 L.T. 42) 
the applicant—a miner—had, in accordance with 
his orders, supported the roof of the place where 
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it was working with a bar and a prop on either 
side, but, finding that the props interfered with 
his working, he removed this support and sub- 
stituted a single prop in the centre, with the result 
that the roof fell an injured him. The arbitrator 
found that although the applicant had been guilty 
of a breach of the rules under the Coal-Mines 
Regulation Act, 1887, he had not been guilty of 
serious and wilful misconduct. The Court of 
Appeal refused to interfere, because they could not 
say as a matter of law that the breach of the rules 
constituted serious and wilful misconduct. A similar 
result was arrived at in the case of Douglas »v. 
United Mineral Company (2 W.C.C., 1900). In 
that case a miner, instead of using what he knew 
to be the proper means of ascending from the 
mine, ascended through a shaft which was only 
intended for raising metals, and in consequence 
was injured. It was held that there was evidence 
to support the finding of the arbitrator that the 
man had not been guilty of serious and wilful mis- 
conduct ; for it appeared that the men had not 
been distinctly warned not to use the shaft in 
question, and that it had, to the knowledge of the 
officials, been habitually used by the men, though 
they did not use it when any of the officials were 
present. 

Failure to make use of a guard, which is intended 
to protect a workman from injury by accident, 
appears to be evidence of serious and wilful mis- 
conduct. In Brooker v. Warren, 23 T.L.R. 201, 
a workman was employed at a circular saw. He 
had been told several times, both by the employer 
and the factory inspector, to keep the guard on the 
saw when it was in use. The object of the guard 
was to prevent any wood, if jerked up, from being 
caught by the teeth at the back or on top of the 
saw, and thus hurled about the workshop. The work- 
man had for many years worked at circular saws 
before the guard was invented, and had a strong 
aversion to using the guard, and, upon the occasion 
in question, he deliberately refrained from using it. 
The piece of wood which he was sawing, having 
jerked up, was caught by the teeth of the saw and 

urled against him with such force that he was 
killed. It was held that the death of the deceased 
was, in fact, caused by serious and wilful mis- 
conduct on his part. 

The case just mentioned was decided under the 
Act of 1897. Had the Act of 1906 been in force at 
the date of the occurrence, the defence of serious 
and wilful misconduct would have been of no avail, 
for, as we have already pointed out, an employer is 
liable for death even when caused by serious and 
wilful misconduct. 

It remains to say a few words as to ‘‘serious and 
permanent disablement.” If such an injury has been 
the result of an accident, the employer is not ex- 
cused, Mr. Roberts, in the work already referred to, 
points out that an arbitrator would not be justified 
in delaying the making of an award until time had 
shown that the disablement was, in fact, perma- 
nent. The Act, however, provides that a weekly 
poyment may be reviewed, and on such review may 
ne ended, &c. In this way the employer may be 
relieved from liability to make any subsequent pay- 
ment if the workman’s disablement is proved not 
to be permanent. 








NOTES. 
Emptoyers’ Unions In GERMANY, 

Tue German Imperial Statistic Department has 
just published a report dealing with 2591 employers’ 
unions, and making available some interesting par- 
ticulars concerning these important organisations. 
The German employers’ unions have only been 
working in a thoroughly rational and systematic 
manner for a little more than five years, a fact which 
further enhances the splendid results to which they 
have attained. They rest ona double basis—tirstly, 
the branch or special trade basis, comprising em- 
ployers within the same branch of business ; and, 
secondly, on what may be callea the local or district 
basis, under which heading come ‘‘ mixed ” em- 
ployers within a certain place or district; such unions 
comprise employers of all branches of business 
living within the district in question. According 
to the new statistics, the special trade employers’ 
unions, including the two large central institutions, 
the Main Centre of German Employers (Hauptstelle 
Deutscher Arbeitgeber-Verbiinde) and the Union 
of German Or Age (Verein Deutscher Arbeit- 
geber Verbiinde), which also comprise mixed 





3,648,679 hands. These figures, imposing as they 
are, must not be looked upon as rx pe, Homo 
some reports not being included... The local or 
district employers’ unions comprise 48,462 em- 
ployers, who employ -1,592,084 hands. Adding to 
the above the district. employers’ unions, which 
have not joined any of the main organisations, the 
number of employers’ .concerns comes out at 
169,381, employing ana ate of 3,959,073 hands. 
The two central organisations referred to above 
comprise jointly 38,644 employers’ concerns, with 
2,438,142 hands. 


THe JAPANESE State Rattways. 


In the early part of this year an important action 
was taken with regard to the Japanese State rail- 
way accounts. Hitherto these had been included 
in the general State accounts, funds were dis- 
bursed out of the general accounts for construc- 
tion work and improvements, and the item of 
‘ railway profits ” figured in the State budget. The 
railway accounts are, however, now to be wholly 
severed from the rest of the State’s financial 
business, so as to.make the working and manage- 
ment of the railway system completely inde- 
pendent. Under the new arrangement a Rail- 
way Special Account is to be opened. The funds 
invested are to be treated as railway capital, and 
the whole working is to be self-contained, and 
separate from any other Stato affairs. The Railway 
Special Account is to be dealt with under the three 
usual headings. In the first place there will be the 
capital account, which on the one side will have 
the proceeds of public loans, &c., receipts from 
sales of property, and money transferred from the 
railway profit, after meeting all demands and 
setting aside the required reserve. On the other 
side of this account will be expenditure on con- 
struction, redemption of debts, &c. The revenue 
account will have, on the one hand, the earnings 
of the railways, &c., and, on the other, the expen- 
ditures necessary for the working, upkeep, &c.; 
the amount chargeable as interest on the capital 
invested, loans, &c. A reserve account is also to be 
kept, and into this is to be paid annually a sum not 
exceeding 10 per cent. of the railway profits. This 
fund is intended to meet deficits caused by natural 
calamities, accidents, &c. In future, therefore, after 
paying out of the gross earnings all charges for 
working, and putting aside 10 per cent. of the 
surplus to reserve, the balance is to be placed to 
the credit of the capital account for defraying the 
cost of construction and improvements, &c. This 
will help to keep railway matters out of the 
political arena, and will restrain the tendency 
often noticeable in State working to exploit the 
system for revenue for general State purposes, 
or to make a good show in a budget. The 
actual amount of the residue placed to the 
credit of the capital account will naturally vary 
largely according to the policy to be pursued in 
working the State system. This may cither be run 
ona commercial basis of making such a profit as the 
traffic will safely bear, or it may be worked on the 
less strictly commercial system of giving the users 
every possible concession compatible with a clear 
balance-sheet, when the profit may altogether 
vanish. That fairly substantial sums are expected, 
however, may be gathered from the estimate made 
by the Railway Board of a net profit, after payment 
of interest on loans, for 1909-10, of 819,420/. In 
case of deficit the Government is authorised to 
issue public loans, chargeable, of course, to the 
special railway accounts. 


Tue Execrricity or Rain AND THE ORIGIN OF 
THUNDERSTORMS. 


During part of the years 1907 and 1908, Mr. 
G. C, Simpson has carried on a very interesting 
research in the Government Meteorological Office 
at Simla, India. By means of self-registering 
a he collected systematic records of the 
electricity brought down by the rain, and he made 
laboratory experiments. The total amount of rain- 
fall recorded was 76.3 centimetres (about 30 in.), 
and the total amount of positive electricity found in 
the rain was 22.3 electrostatic units per square centi- 
metre, and of negative electricity 7.6 units, so that 


about 75 per cent. of the rain was electrically posi- 
itive. The heavier the fall, the more the positive 


charges predominated; but light rain was, as a 
rule, more strongly electric than heavy rain, and in 
the second half of a shower more negative elec- 
tricity was found than in the first half. Teheudeer 


unions, embrace 159,304 concerns, which employ | experiments proved that water-drops, broken up by 








falling on an ascending vertical air current, gave 
positively-charged water particles, while the air 
tested in an Ebert ionisation apparatus indicated 
an excess of a negative charge corresponding to the 

itive charge of the drops. When Lenard—who 
first traced cathode rays outside their glass tubes— 
investigated these phenomena in 1904, he obseryed 
that drops more than 5.5 millimetres (about 4 in.) 
in diameter will break up when falling, and are, 
therefore, unstable; and that the velocity of 
drops of less than 5.5 millimetres in diameter 
falling through air cannot exceed 8 metres per 
second. These drops will not be able to descend, 
therefore, when the ascending current has a velocity 
of more than 8 metres per, second ; and as larger 
drops would be broken up during the fall, no rain can 
descend against an air-current of more than 8 metres 
(26 ft.) per second. Nowit is exceedingly probable 
that vertical air-currents of this velocity occur in 
thunderstorms. Combining these observations of 
Lenard with his own, Simpson suggests the follow- 
ing theory for the origin of thunderstorms :—The 
vertical air-currents ascending at more than 8 metres 
per second will first prevent the fall of rain and 
cause a large accumulation of water at the top of 
the column.. There the drops of water will con- 
tinually be going through a process of being broken 
up and growing again to the critical size, and each 
time a drop is broken up a separation of positive 
and negative electricity will take place ; the air will 
carry the negative ions away, leaving the positively- 
charged water particles behind. A mass of water 
may be broken up many times before it will finally 
reach the ground, and when it does so it will, asa 
rule, come down as positively-charged rain. Mean- 
while the ions carried away by air-currents will be 
absorbed by the particles of clouds which, thereby, 
become nn ewe 2 charged. In the highly-charged 
cloud there should be a rapid combination of 
drops, and those drops will ultimately fall as nega- 
tively-charged rain. Making an estimation of the 
order of magnitude of the potentials and currents on 
the base of his own experiments and those of 
Lenard, Simpson arrives at the conclusion that the 
effects of the most violent thunderstorms would be 
accounted for.. The chief novelty of the research 
lies in the systematic observations of the electric 
charges of the falling rain. 


THe Design or InpusTRIAL Works. 


Ina 0 on the above subject, read before the 
Glasgow Technical College Scientific Society by 
Messrs. George H. Gibson and Horne-Morton, 
last session, some interesting particulars were 
given, and the main points to be borne in mind, 
when carrying out such work, were brought for- 
ward.’ These were treated under the headings :— 
General and financial considerations, labour and 
labour conditions, general arrangement, genera- 
tion and transmission of energy, design and 
construction of works’ structures, plant and equip- 
ment, and commercial organisation and manage- 
ment. The amount of work that is now necessary 
in the laying out of large buildings devoted to 
nanufacturing arts, and the wide range of special 
knowledge expected from their designers, is vastly 
greater than it was a few years ago. The practical 
information given in such papers as this is there- 
fore always valuable, for many of the questions to 
be settled are such as can only be rightly decided 
by practical experience. In the first place the 
authors are very clear as to the great care which 
ought to be exercised when estimating the cost of 
such works, maintaining that careless estimating 
ought to be inconsistent with professional honour. 
There is, indeed, a great deal in this, for careless 
estimating may lead proprietors to launch out 
into undertakings for which there is no justifica- 
tion. Loose estimating for the purposes of com- 

ny promotion is, of course, specially repre- 
ensible. In the design of engineering works, 
apart from what may in other respects prove 
perfectly satisfactory, the comfort of the men 
who have to labour there should be considered, 
and this should be kept in mind. both as re- 
gards the buildings themselves and the arrange- 
ment of the plant therein. There is much wisdom 
in these recommendations, for no really good work 
can, for long, be expected where such points are 
neglected. As far as the general arrangement 1s 
concerned, the authors advocate that a single 
authority should be responsible for the design of 
the buildings, the steel structure, the power plant, 
and the transmission system. No doubt where 
this can be done there is much to be said in its 
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favour, but it may at times be rather difficult to 
carry out. It has been found that works de- 
signed to produce the same commodity on different 
shaped sites have similar essential areas, even 
though they may differ widely. For instance, in 
engineering shops the percentage of the covered 
area given to different departments, with relation 
to the total area, may be taken to be: Pattern: 
shops, 4 per cent.; foundry, 25 per cent.; machine- 
shops, 35 per cent.; fitting and erecting-shops, 
20 per cent. ; testing-shops, 5 per cent.; stores and 
tool-room, 11 per cent. The variation between 
these areas in different works has been found to 
be quite small, ranging from } per cent. in the 

ttern-shop, to 3 per cent. in the machine-shop. 
With regard to the important matter of power 
generation and transmission, there is such a wide 
divergence of opinion among engineers that it is im- 
possible to lay down any hard and fast rule, but the 
authors gave some useful hintsas the result of their 
experience. Of course, above all things, whatever 
the system, it must be reliable, and a perfectly im- 
partial mind must be brought to bear upon its selec- 
tion, for all systems have their proper place. Where 
the power demand is intermittent, purchased elec- 
trical energy has the advantage over all other sys- 
tems; while if the load be steadyand the demand for 
power is up to about 100 horse-power, the suction 
gas-engine has perhaps norival. Above that power 
a steam-engine using superheated steam may, in 
many cases, be installed. The authors consider 
that for single-unit plants above 200 to 300 brake 
horse-power the steam-engine is not at present 
seriously assailed, though in certain cases blast-fur- 
nace gas-plants may take its place. With regard to 
the transmission of power, whether by single 
electric motors or group driving, there is some useful 
information in the paper, as there is also about 
the actual design of the structural details of the 
buildings, such as the foundations, stanchions, 
framework, roofs, &c., of which, however, we have 
no space to treat here. 








BraZILIAN Ports.—A contract has been signed between 
the Brazilian Government and Messrs. Ribeiro and Bar- 
tissol for the execution of port works at Recife, the capital 
of the State of Pernambuco. Work is to be commenced 
in August. The line of quay at Bahia has been changed 
in accordance with the results of certain soundings. Port 
works at Rio de Janeiro have made active progress for 
the past year, 6410 ft. of quay having been completed, 
and 1840 ft. more constructed to the sea-level. Five large 
warehouses, fitted with electric traction and lifting 
machinery, have also been completed. Port works are 
progressing at Para. 


HypsomETRIcAL Map oF INGLEBOROUGH.—An interest- 
ing hypsometrical or relief map of the district of Ingle- 
borough, near Settle, which Professor Hughes, who 
occupies the Chair of Geology at Cambridge University, 
has pronounced to be the most interesting spot, so far as 
he is aware, geologically speaking, in the world, has been 
constructed by Mr. J. Foster Stackhouse, F.R.G.S., 
F.R.S.G.S., and its peculiar merit, as contrasted with a 
considerable number of geographical models which have 
from time to time been constructed, is that so far as can 
be ascertained, it is correct within 2 ft. of the actual dis- 
trict dimension at every portion of the model. In other 
words, the greatest inaccuracy does not exceed 0.02 in. in 
the actual model. The hypsometrical map covers an area 
of 42 square miles toa horizontal scale of the 6-in. ordnance 
map. Vertically the measurements are 7; in. to every 
25 ft., which is nearly double the horizontal scale, 
in order to throw the indentations of the ground 
into. the strongest ible relief. The map _ has 
no painted features, being finished uniformly in grey. 
It is built up of a series of layers of cardboard, the 
majority of which are 7; in. thick, some being 4 in. where 
it was possible to obtain sufficiently close contours at 
differences of level of 50 ft. ; 94 layers of cardboard were 
necessary, each cut to contour lines. In order to build up 
the model, a wooden base or platform was first con- 
structed, upon which the lowermost section could be 
placed. A sheet of tracing paper was then taken and laid 
over the Ordnance Survey map of the area, the contour 
lines corresponding to the lower level being traced. This 
tracing was then pasted carefully on a sheet of cardboard 
of the required thickness, and when dry the card was cut 
to contour line, and mounted by means of small tacks on 
the base-board. The process of tracing, cutting, and 
tacking was repeated until the whole number of layers 
were mounted, the result being a laminated structure. A 
special preparation was applied to the surface of the 
model, worked carefully to the slopes of the ground 
surface, and in order to render this faithfully, careful 
inspection of the ground was necessary. Accurate full- 
size copies of this model are now available, constructed in 
ung grey adamantine, which gives a strong and light 
model at a low cost, and supplied by the se 
Model Works, whose offices are at Emerson Chambers, 


Newecastle-on-Tyne. One of these copies is already in use 
at the University of Durham for educational purposes, 
and Professor Lebour has expressed a whole-hearted 
appreciation of its merits, 








THE LATE MR. HUGH ERAT HARRISON. | 


WE much regret to announce the death on Thursday; 
the 12th inst., of Mr. Hugh Erat Harrison, B.Sc. 
(London), who was for many years Principal of Faraday 
House, Southampton-row, London, W.C., an institu- 
tion well known for electrical standardising and 
testing. ; | 

Mr. Harrison was born at Westminster on April 23} 
1859, so that he was just over fifty years of age. He 
was educated at University College School, in Red 
Lion Square, London, after which he became a partner 
in the firm of Messrs. Phillips, Harrison, and Hart: 
He was appointed clerk to the Research Committee of 
the Institution of Mechanical Engineers in 1885, when 
he retired from his late firm, but it was in 1889 that 
the work with which his name will be associated was 
begun. This was the organisation and foundation of 
Faraday House, the institution we have already men- 
tioned. Thescheme of studies there carried on was 
drawn up by him, and he lectured to the students 
on electrical engineering up to the close of last 
term. He also organised the testing department, and 
superintended its work. He was also rd_ of 
Trade Electric Inspector for Croydon, Tunbridge 
Wells, Ealing, Wimbledon, Chatham, Godalming, and 
Clacton. In 1887 he obtained the appointment of 
Assitant Examiner in Magnetism and Electricity to 
the Board of Education, which post he held till 1901: 
He was also one of the delegates sent by the Institu- 
tion of Electrical Engineers to- attend the Interna- 
tional Congress held at St. Louis in 1904. 

In addition to his many duties, Mr. Harrison found 
time to-contribute largely to the technical press. 
Among these contributions may be mentioned ‘‘ The 
Principles of Alternate-Current Measurement,” to thé 
Electrician, ‘‘ Notes on Electrostatics Treated Opsi- 
graphically,” to the Electrical: Times, and * Electri- 
city, Magnetism, and Electricity Supply,” to the 
Builder. For his } mare he also wrote two small text- 
books—one on ‘‘Graphies” and another on. ‘‘ Arma- 
tures” (Part I.), on the second part of which he was 
engaged at the time of his death. He specialised very 
considerably in alternate-current work: He was an 
Associate Member of the Institution of Civil Engi- 
neers and a Member of the Institution of Electrical 
Engineers, as well as a Fellow of the Chemical Society. 
He was twice elected by the Institution of Electrical 
Engineers as a Member of Council. 

r. Harrison was not a man very widely known, 
being of a naturally shy and retiring disposition, wich 
caused him instinctively to avoid publicity. . He had, 
however, great tenacity of purpose and strength of 
will. He was a man of wide reading, had a well- 
balanced mind, and a singularly clear judgment. His 
favourite recreations were golf and yachting, and he 
was very fond of music, but his chief delight was curio 
hunting, his collection of glass being, it is said, one of 
the finest in the country. 

The subject of our memoir was never married, but 
he leaves a circle of friends, by whom he was much 
beloved, and who will feel very keenly the loss they 
have sustained. 








THE LATE MR. W. F. STANLEY. 

THE report of the death of Mr. W. F. Stanley, the 
founder of the famous firm of mathematical instru- 
ment makers, whose head-quarters have for many 
years been in Great Turnstile, High Holborn, will be 
received with regret among engineers the world over. 
The regrets will not be confined to British engineers, 
for wherever excellence of design and precision of 
manufacture in drawing and mathematical instruments 
have been appreciated during the last fifty years there 
has the name of Mr. W. F. Stanley been familiar, for 
probably no single man was ever more enthusiastic 
in perfecting such instruments than he. 

Mr. or pee quietly away in the early hours 
of Saturday last at his residence in South Norwood, 
being conscious almost to the end. He was full of 
— having attained his eighty-first birthday last 

ebruary. His health had been gradually failing during 
the last two years, though he refused to regard him- 
self as an invalid. He was born at Buntingford, in 
Hertfordshire, his father being a mechanical engi- 
neer, and it was in his father’s shop that he gained 
his early mechanical training. In 1854, however, 
he started business in a modest way on his own 
account, chiefly as a metal and ivory worker. 
Two years later, however, he invented and’ placed 
upon the market the first open stereoscope, and 
shortly after this he devoted his attention to the 
improved construction of scientific instruments. Here 
it was that he really made his name. His ability and 
energy found many other channels, but it is ‘un- | 
doubtedly in connection with drawing and surveying 
instruments that his name will live among engineers. 
He produced standard text-books relating to these 
subjects. He was also the author of a treatise on 
**Properties and Motions of Fluids,” which received 
recognition from Tyndall and Darwin. Several other 
works came from his pen, among them being ‘‘ The 








Nebular Theory in Relation to Stellar, Solar, Planetary, 


Cometary, and Geological Phenomena,” and ‘‘ A Poli- 
tical Utopia,” the latter appearing in 1895. 

Mr. Stanley’s first patent for drawing instruments 
was taken out in 1 It refers to a bolt to hold 
the needle of a pair of compasses firmly, a form which 
has since been adopted throughout the world. The 
taper form of tee-square is also due to him, as well as 
the lettering set square. Having taken up the im- 
provement of drawing instruments, it was only a short 
step to surveying instruments, which the subject of 
our memoir soon made his speciality, with such suc- 
cess that any instrument bearing his name would be 
accepted by engineers without question as representing 
the highest standard of accuracy. In fact, the name 
of the firm became so well known, and the demand 
for their instruments so great, that Mr. Stanley was 
compelled to divide his business. Keeping the draw- 
ing. and —— -instrument department at Great 
Turnstile, High Holborn, he established the philoso- 

hical, meteorological, and photographic: branch at 
Railway Approach, London Bridge. In 1900 the firm 
was turned into a limited company. 

Two ingenious instruments with which Mr, Stanley’s 
name is associated are the circular dividing-engine 
and the logarithmic-dividing-engine. These will do 
work which, up to the time they were devised, was 
looked upon as impossible. It is not only as an 
engineer, however, and as a man who brought to bear 
marvellous care and patience in the manufacture ‘of 
delicate instruments, that Mr. Stanley will be remem- 
bered. He was, among other things, a great enthu- 
siast on educational matters, in fact so much so that 
it may be said that his life’s dream was to institute 
a system of education which should give boys a 

ractical taste for mechanics, and so make them of 
immediate usefulness in a workshop when leaving 
school. - His trade schools were the outcome of this. 
He was very fond of art and took a great interest in 
sculpture, which he practised with his own hands, as 
he also did wood-carving, in which latter art he ex- 
celled. He was a great benefactor to the district of 
South Norwood, where he lived, having given large 
sums of money to public institutions during his life - 
time. 

Three years ago Mr. W. F. Stanley, foreseeing that 
he was not likely to live much longer, retired from the 
post of managing director of the firm, although he 
remained chairman till the day of his death. During 
these later years he gradually withdrew from active 
work, leaving the business under the managing director- 
ship of Mr. H. T. Tallack, who, for over 20 years, 
was Mr, Stanley’s right-hand man. 

The subject of our memoir married in 1857, but he 
leaves no family with the exception of an adopted 
daughter. The funeral service took place at St. 
John’s, Auckland-road, Upper Norwood, and the inter- 
ment at the Crystal Palace Cemetery, Elmers-road, 
8.E., last Tuesday. 








CANADIAN SILver.—The silver production of Canada last 
year was 22,070,212 oz., as compared with 12,779,790 oz. 
in 1907. Although the quantity produced last year was 
72 per cent. greater than in 1907, the money value was 
only 40 per cent. more, in consequence of the lower prices 
which prevailed in 1908. More than 87 per cent. of last 
year’s output came from Ontario mines. 





Messrs. Friep. Krupp, Essen.—At the beginning of the 
present year the Krupp firm employed 63,196 persons, 
of whom 6493 were “‘ officials.” On January 1, 1908, the 
numbers were respectively 63,540 and 6285. Of the above 
number, 33,917 were employed at Essen, 5023 at Rhein- 
hausen, 991 at Annen, 3848 at the Gruson Works, —— 
burg, 3746 at the Germania Shipyard, in Kiel, &. The 
workmen’s colonies at Essen comprise 5679 dwelli and 
the firm’s annual contribution to insurance, sick ‘aid, &e., 
amounted to 8,817,720 marks. 


Tue Lime-Nitrocenr Inpustry.—The annual report 
of the General Company for Cyanamide in Rome gives 
some interesting information about this modern industry. 
The manufacture of this fertiliser is going on at six places, 
in addition to which a new important company mn 
formed in Bavaria, whilst others are in the course of 
formation. Last year two sale bureaus were erected— 
one for Northern Europe, domiciled in Berlin, and com- 

rising Germany, the Netherlands, Denmark, and Fin- 

nd, and one for Southern Europe, domiciled in Paris, 
comprising France, Switzerland, Spain, and Portugal. 
During the months of January and February 26,000 cwt. 
were sold in Germany and 5,000 cwt. in France. The 
Italian company works satisfactorily, and the Hungarian 
factory will begin work in the course of the present year. 
The factory at Terni already has un work. The French 
company has worked satisfactorily for six months, as does 
also the Swiss company, which has increased its capital. 
The news from the large installation at Odde, in Norway, 
appear to be most encouraging, and the East German 
works carry on rational manufacture ; the annual produc- 
tion is calculated at 2500 tons, whilst the capacity of the 
first works of the American Cyanamide Company, on the 
Canadian shore of the Niagara, is 5000 tons per year. A 
Japanese company has been formed in Tokyo, and pre- 
peony work is going on in India, Canada, and South 

rica. 
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INDUSTRIAL NOTES. 

Tue fortieth quarterly report of the General Fede- 
ration of Trade Unions is in able to add to its 
reserve balance owing to the absence of severe labour 
disputes. In the previous quarter the surplus carried 
forward was 7. . 8s. 2d.; last quarter a further sum 
was added of 5813/. 8s. 1ld. The diminution in the 
number of labour disputes, and their: comparative in- 
significance as compared with last year, led to the 
increase of funds as mentioned. The total disputes 
registered was 107, involving 1336 persons, being an 
average of only 124 persons per dispute. The report 
states that ‘‘a distinctive feature of the past quarter 
has been the requests by various societies for the per- 
sonal assistance .of members of the managing com- 
mittee during disputes and during the circumstances 
which pomeers disputes. In some instances, notably 
Cradley Heath, the assistance given did much towards 
preventing a stoppage of work which those connected 
with the trade felt would be disastrous.” The ser- 
vices of the Federation in this manner will add greatly 
to its power and influence for good. The report 
also refers to the work of the Federation in bring- 
ing about a closer union of kindred societies, those 
especially in which disputes arise over the demarca- 
tion of work. These are disastrous alike to the men 
concerned and to the employers who are not parties 
to the dispute, but who suffer from the stoppages 
when they occur. Sectional disputes were especially 
harmful last year in the engineering and cotton trade 
groups. Their prevention in the future will be of 
mutual advantage to all concerned. 

Reference is made to the Labour Exchange Bill, and 
to the action of the committee, in conjunction with 
other bodies, to safeguard trade unions, and to prevent 
the supply of labour at lower than the trade-union 
rates of the district. It is said that the regulations 
and the constitution of the local advisory committees 
will safeguard the unions in all respects. The bodies 
concerned will be on the alert to see that the inten- 
tions and promises of the Government are fully 
carried out in the administration of those Bureaux of 
Labour. It is reported that the Association Football 
Players’ Union have joined the affiliated societies, 
making the total of societies 133, and the aggregate 
membership 700,000. As regards the footballers, 
the Federation does not support the suspension of 
the professional player, ‘‘ because it entails complete 
loss of livelihood.” What the result of this diver- 
gence will be remains to be seen in the future. The 
income for the quarter amounted to 8291/. 10s. 5d. 
contributions, and 49/. 13s. 2d. as entrance-fees. The 
total dispute benefits paid amounted to 2089/. 18s. 10d. 
The highest was . 13s. 4d., to the Iron-Moulders’ 
Association, and 182/. 12s. 2d. to the Dockers, and 
154/. 7s. ld. to the Gas Workers’ Unions ; manage- 
ment and delegations, 233/. lls. 2d..; and salaries, 
rent, and other office expenses, 174/. 13s. 6d. The 
balance of invested funds amounted to 83,246/. 
15s. 7d., and cash 325/. 7s. The only special article 
is on ‘* State Insurance Against Unemployment, &c.,” 
and what is done in Germany. There is also a reprint 
of the Labour Exchanges Bill. The article on State 
Insurance is not wholly favourable to the schemes 
suggested, but favours the subsidy of trade unions 
providing for non-employment, as the latter will not 
permit persistent malingerers in the society. 





The Amalgamated Engineers’ Journal maintains its 
high character as a labour organ generally, as well as 
the medium of intercourse for the engineering trades. 
The other sections of that group of industries have 
their monthly reports, but they are regarded as more 
or less special for the members. The editorial notes 
in this month’s start on the coal crisis, now happily 
ended for the present, with arrangements for a per- 
manent settlement of all the points in dispute. It 
points out the seriousness of a general stoppage in the 
coal trade as a possible calamity for industries. 
Another note returns to the question of labour ex- 
changes. The writer is not enthusiastic about their 
operations and value. Then follows an article on 
old-age pensions, and on the work done by a pro- 
minent Labour leader in the movement, who is to be 
presented with a testimonial. The re on the posi- 
tion of the Engineers’ Society shows a further decrease 
of 205 in membership, the aggregate at date being now 
107,768. Of that number were in receipt of un- 
employed benefit, 2443 of sick benefit, 5783 of 
caprnemeation benefit. It is stated that out of 
101, 


701 full members a total of 17,977 are in receipt | pute 


of weekly benefits at a cost of 7560/. weekly, or 1s. 10d. 
per paying member weekly. This is a heavy toll, 
capestally for this seasOn-ef the year. The report gives 
the unemployment returns of the labour department 
of the Board of Trade generally, and for the engineer- 
ing and shipbuilding groups specifically from the past 
month’s report. The improvement upon the previous 
returns was but small. The literary section has a 
special aim, and is confided to a competent writer, who 
is wholly socialistic, but always just from his own 


points of view. The report of the Poor Law Commis- 





sion is dealt with by one who had a hand in the pre- 
paration of the minority report, and is unsparing in 
condemnation of the present system. The serial 
papers are continued and also the notes on current 
topics. 


The report of the Amalgamated Society of Car- 
penters and Joiners is still rather gloomy, in spite of 
the decrease of unemployed, which is natural at this 
season of the year, the best for the building trades 
always. The a te membership was 59,165; of 
these, 4949 were unemployed, of whom 3578 were in 
receipt of out-of-work benefit. On sick benefit there 
were 1367, and on superannuation benefit 2416. A 
number of manufacturing joinery firms and some 
others are given whose shops and works are closed to 
the members of the society, as the terms paid are not 
up to the trade union rates. This, of course, is most 
unfavourable to the society members. The report 
states that the increase of employment, gradual but 
real from February to June, fell off in July, mainly 
in the shipbuilding centres where work has continued 
in a depressed condition. The cost of donation benefit 
continues such that the council cannot see their way 
at present to reduce their levies. They state that 
out-of-work benefit in 1898 amounted to 4s. 6d. per 
member, on the average; in 1908 it amounted to 
36s. 8d. per member, or nearly 100,000/. sterling more. 
The council repaid the generous loan of 20,000/. by the 
engineers free of interest, by the transfer of invest- 
ments with the Charlton union ; this was done free of 
cost to the society. The cash balance at date was 
72,148/., and of the half-year, which is stated to be 
34,595/. short of the amount required by the rules. 
The members have made a gallant effort to replenish 
the coffers, but the state of trade has been adverse for 
a longtime. Yet there is a vast amount of build- 
ing being done, but machinery and labour-saving 
appliances of various kinds, and changes in construc- 
tion lessen the work for carpenters and joiners to an 
extent only- known in the trade. The arbitration 
award in the,Southampton dispute was fairly advan- 
tageous to the men, but the employers appear to have 
acted very fairly in accepting the terms of the award. 
Altogether the building trades are pretty free from 
labour disputes in all districts, as the Conciliation 
Board are doing their work excellently. 


The report of the Associated Blacksmiths for this 
month contains also the second quarterly report for 
this a the fifty-second of the Society’s series. The 
monthly report does not indicate any revival of trade, 
indeed the number of unemployed on benefit in July 
was 408, whereas in June it was 272, but it is ex- 
plained that holidays were in some measure the cause 
of the increase. But in referring to the branch returns 
there is certainly no indication of trade revival. Even 
‘*moderate” as a description only applies to a few 
districts. The most important matter before the 
Society just now is the proposed agreement between 
the employers and the employed as regards the lines 
of demarcation of work and other matters, the terms 
of which have been agreed to by the representatives of 
the parties concerned, and are now under considera- 
tion by the rank and file of those parties. There is a 
note of discordance in the report as to the presence of 
representatives of four societies not affiliated to the 
Engineering and Shipbuilding Trades Federation ; 
but if the agreement is to be generally operative, all 
sections must thereto, whether they belong or 
do not belong to that organisation. The payments for 
benefits and cost of management again exceeded the 


income. In the quarterly report it is shown that the 
increase of expenditure still goes on. The total 
income was 1 . 16s. ld.; the expenditure, 2817/. 


18s. 7d.; the net balance being uced to 20,723i. 
12s. 4d. The severe strain of the last year and a half 
has been most trying to all the unions which provide 
out-of-work benefit, and yet this is the one t 
feature in the economy of trade-union work. In no 
— association has that splendid provision been 
made. 





The report of the Iron-Founders’ Society is more 
reassuring than any for many months past. There 
was a decrease in the month of 524 members on the 
funds ; the decrease was under each head except 
superannuation, in which list there was an increase of 
eight. The total in receipt of benefit was 4905 ; month 

revious, 5429. Total on sick benefit, 438—decrease 
our ; on superannuation, 1304—increase eight ; on dis- 
" ecrease 55. All the others were out-of- 
works. The weekly cost of benefits was 1711/. 17s. 2d., 
or at the rate of 2s. 6d. per member per week. There 
was a further decrease in the funds, but only of 





921/. 10s. 4d.; the agaregate balance was at date 
36,187/. 15s. 6d. The branch returns as to the state | 
of trade are not encouraging as yet; from declining | 
to very bad form the by far largest proportion of the | 
reports. But the turn of the tide is seen under some | 
of the heads, if even the indications are slight. The 
council have been obliged to charge an “‘extra donation 
of 2d. per week ;” this is because the long period of 


| 





depression has led to extended benefits to those out 
of work. The levy starts with the first week in the 
present quarter—that is, from June 30 of this year. It 
appears that deputations from lodges to the executive 
have of late become so frequent that they are now 
forbidden. The time of each meeting is so fully em- 
ployed that there is no time for deputations, as the 
ordinary business is as much as can be got through. 
The report states that through the efforts of the 
Society’s own member, backed up by the Labour Party, 
the wages of moulders at the Woolwich Arsenal have 
been advanced Is. per week, the standard now. being 
38s. 6d., hitherto 37s. 6d. This is a distinct advance 
to those in the foundry department. A revised list of 
shops closed to the members is promised in the next 
report ; the old list, it is stated, is now-out of date, 
more changes having been effected by recent negotia- 
tions in various towns. 


The report of the Operative Cotton Spinners is rather 
reassuring as regards van state of trade, but it is dis- 
appointing in res' of temporary sto es. The 
total united ulate of ae havin ote at date 
19,312, showing a gain on the month of 38, and of 114] 
for the year. The proportion of members on the funds 
out of employment was 1.85 per cent. of the full mem- 
bership ; previous month, 1.91 ; same month a year 
ago, 1.99 per cent.; but in addition 527 members on 
the average were on the funds through temporary 
stoppages, being equal to 6.27 per cent. of the total 
members, and 33 have been on the funds through acci- 
dents, and 150 of the piecers, so that the total propor- 
tion on the funds from all causes was 10.31 per cent. 
per week, as compared with 20.78 in the month 
previous, and 18.79 per cent. in the same month a year 
ago. The total of half-timers is given as 215, of whom 
eight were on the funds each week on the average. 
The abolition of the half-timer will not create the con- 
fusion some persons appear to contemplate. The 
officials dealt with 22 disputes in the month, 30 in the 
month previous, and 23 in the same month a year ago. 
These involved no actual stoppage of work. In one 
case, however, a joint committee had to be specially 
called to deal with the matters in dispute. A perma- 
nent accident grant of 50/. was made to one member. 
Altogether 56 compensation cases were sent to the em- 
ployers ; in the month previous 58; same month a year 
ago 49. On the aggregate 3394 cases have been dealt 
with since the Act came into force. As a rule those 
cases are mutually adjudicated upon by the joint com- 
mittee without litigation. In this way the Act is of 
mutual benefit because the costs of litigation are 
avoided, while the compensation allowed is in accord 
with the provisions of the Act. Such methods are for 
the benefit of all concerned. 


The report of the Steam-Engine Makers states that 
there is practically no change in the state of trade. It 
further states that the prospects for the near future 
are not promising. It commends the settlement of the 
coal dispute, which nearly led to a general stoppage, 
but the Scotch coal-owners gave way on the wages 
question, while the men an concessions favourable 
to a permanent settlement at no distant date. The 
report records the voting of the members of the thirteen 
societies connected with the engineering trades on the 
Manchester wages question, and the five years’ agree- 
ment on the present rates, as agreed to by the repre- 
sentatives of the employers and the men. The result 
of the voting is not very favourable, there being a 
majority against it of 193. It is complained that two 
societies threw the other eleven overboard. The engi- 
neers’ society only gave 697 votes for and 2300 against. 
The total number of votes for the agreement was 2758, 
against 2951. There is a deadlock at present, but 
doubtless the question will again come before the Cen- 
tral Conference for reconsideration. The situation thus 
created is unfortunate. 


The Ironworkers’ Journal for this month is wholly 
taken up with the proceedings of the General Co 
ference for the revision of rules and other matters. 
The most important subject of a public character was 
the scheme for an out-of-work benefit, the whole being 
discussed clause by clause. The long depression in 
trade has brought that matter to the fore in societies 
which hitherto have made no such provision. The 
proceedings of the conference were conducted with 

temper, and without scenes, by men who have 

1 a long experience in trade union government and 
policy. Conciliation is the basis of this society's policy. 








THE SwepishH SUBMERSIBLE ‘‘ HvALEN.”—The Swedish 
submersible torpedo-boat_ Hvalen (Laurenti’s type), built 
by the Fiat San Giorgio, Spezia, has lately concluded the 


first part of her a home, running from Spezia as far 
as Ca: na, a distance of 790 nautical miles, in 72 hours, 
though she met several times with very heavy sea. This 


performance is very creditable for a boat of 185 tons, and 
is the best ever done by any submersible of the same 
tonnage. She is fitted with three sets of petrol Fiat 
marine engines, and the central one has been running for 
the whole 72 hours, while the last 9 hours have been-run 
with the three motors at a speed of about 144 knots, 
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ADJUSTABLE HANGER FOR SHAFTING. 


MR. R. J. RICHARDSON, ENGINEER, BIRMINGHAM. 


CONSTRUCTED BY 
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WE illustrate above a form of shaft-hanger which 
has been designed to facilitate the removal of the 
bearings for examination or repair without the shaft- 
ing being interfered with in any way. It also allows 
for a considerable range of adjustment. 

It will be seen that separate horns or bearing- 
brackets are provided which carry the shafting, and 
these brackets are capable of removal from the hanger. 
The brackets can also be adjusted to any position with 
relation to each other or to the hanger, so as to enable 
the shaft to be kept in alignment. Fig. 1 shows a side 
elevation of a hanger or bracket with the horns or 
bearers in position, while Fig. 2 is a front elevation of 
the bracket with the horns removed, allowing the face 
of the bracket to be seen. 

Tt will be noticed that the face of the bracket « is 
divided into two portions a!, which are serrated, and 
the teeth of these serrated parts can engage with 
similar teeth 5! on the horns }, the latter being held in 
place by bolts. The serrations in the upper and the 
lower faces of the bracket are cut in opposite directions, 
as shown. By this device the horns can be readily 
adjusted in an up and down direction with regard to 
the shafting, fine adjustments being made by means of 
the screws supporting the bearing. Figs. 3 and 4 are 
two perspective views of a h r of this kind, repro- 
duced from photographs. In Fig. 3 the bottom horn 
and bearing have been smevel, and in Fig. 4 the 


upper horn and bearing have been taken off. The 
arrangement is, however, so very clearly shown in our 





Fic. 4. 


illustrations hat its points will be easily understood. 
The hangers are constructed by Mr. R. J. Richardson, 
Baskerville-place, Broad-street, Birmingham. 








LAUNCHING CALCULATIONS. 
On Launching Calculations, with Special Reference to the 
Effect of Camber.* 
By Joun Smirn, R.C.N.C., Member. 


THE purpose of the present paper is to bring before the 
members of the Institution certain methods of performing 
the ordinary launching calculations for a ship, and of 
extending these to obtain further results not always con- 
sidered, such as, for example, the variation in the load on 
the fore at from the point at which the stern lifts to 
that at which the ship drops off the ways, and the effect 
of building the groundways with various amounts of 
camber. 

The methods used are those introduced by the author 
as part of the course for the Senior Naval Constructive 
Students at Greenwich, the object in view being to take 
account in the simplest manner possible of such variations 
in the launching conditions as would have to con- 
sidered by the builders either before the ship is laid 
down or before the launching arrangements are decided 
upon, viz., variations in declivity of keel, height of ship 
above slip, declivity of groundways, height of tide, and 
camber. 

Keel Declivity and Height of Vessel above Slip.—These 


will be fixed mainly by considerations of access for working 
below the ship, pon | by the necessity of avoiding excessive 
height of block at either the forward or after end. It is 
easy to see that the lower the initial position of the ship, 
the greater will be the buoyancy for a given distance run 
down the ways, and therefore the less likelihood will 
there be of tipping about after end of undways. If 
the declivit Zz launchways, however, greater than 
that of the slip, the height of foremost block will be.deter- 
mined by the necessity of ensuring that the forefoot 
shall not strike the slip. If the launching declivity be 
the same as that of the slip, or less, then the height of 
foremost block is governed only by facility for access. 
These considerations limit the height and declivity of 
keel within narrow limits, and it is not usually necessary 
to investigate the launching curves for more than one 
value of keel declivity. If two values are considered the 
work which follows is duplicated. 

Declivity of Growndways.—Assuming in the first in- 
stance that the ways are built without camber, their 
declivity will be governed by the total launching weight, 
by the distance the ship will have to run after the stern 
lifts before dropping off the ways, and by the maximum 
value of the pressure between the bottom of the ship and 
the after end of groundways, but partly also by the season 
of the year when the launch takes place, and by the 
height of foremost block necessary to ensure that the fore- 
foot shall not strike. The ter the weight and the 
warmer the season the smaller the launching declivity 
may be for safe starting conditions ; whilst with a given 
height of water above after end of undways, the 

ter the declivity the smaller is the distance the ship 
Fras to run after lifting. about the fore poppets, but the 
greater the maximum thrust from the afterend of ground- 
ways will be. 

Some variation in the declivity of. launchways is there- 
fore possible, and it is desirable that the calculations 
should take account of at least two values of this decli- 
vity, one being regarded as a superior, the other as an 
inferior limit of possible variations. 

One such value of the launching declivity being as- 
signed, the first step in the calculations is to obtain the 
usual curves down to the point at which the stern lifts, 
the second to extend the buoyancy curve down to the 
point at which the ship drops off the after end of ground- 
ways, and the third to apply simple modifications to the 
curves so obtained in order to get corresponding sets of 
curves for the other value of the launching declivity, for 
different heights of tide, and for various amounts of 
camber. 

For the first step the curves required are those of :— 

1. Weight. 

2. Moment of weight about forward end of sliding 
ways. 

FY Moment of weight about after end of groundways. 

4. Buoyancy. 

5. Moment of buoyancy about forward end of sliding 
ways. 

é@ Moment of buoyancy about after end of groundways, 
ona base representing distance run down the ways. 

The position of the ship on the building blocks, and 
also the weight and C.G. of ship and sliding ways in the 
launching condition being known (or tentatively esti- 
mated), the straight line curves 1, 2, and 3 can be set off. 
For the sake of uniformity and in order to get a fair com- 
parison of the effects of variations in the other launching 
conditions, the data generally taken were such that— 

(a) Keel at Station 21 (A.P.) was just awash with 10 ft. 
of water over end of groundways. 

(b) Keel at Station 11 (Mid. Bec.) was 5 ft. above chord 
joining initial position of fore end of sliding ways with 
after end of groundways. 

(c) Keel declivity was § in, in 1 ft. 

(d) First launching declivity was 4 in. in 1 ft. 

(e) C.G. of launching weight was jy of length aft of 
Mid. Sec. 

(f) Length of sliding ways was #ths the length between 

Ss. 
ges and Moments of Buoyancy before Stern Lifts.— 
The curves 4, 5 and 6 can be set off when for four or 
more positions of the ship down the ways the buoyancy 
and the centre of buoyancy have been obtained. The 
first position taken corresponded approximately to the 
O.G., being over the after end of groundways, and the 
intervals to a vertical drop of 2 ft., t.¢., to a distance run 


of * ft. where d = launching declivity in inches per foot. 
C 


The calculations of the buoyancy and C.B. were sim- 
plified by the use of the integraph.* On the body plan of 
the ship a curve of area of section from keel to any 
waterline was run in for each of the square stations, the 
vertical positions of these curves for the various stations 
being adjusted to correspond with the vertical positions 
of the stations themselves in the ship as built; ¢.c., the 
vertical distance between consecutive zero points for the 
area curves was equal to the drop of keel between con- 
secutive stations as built on slip. is adjustment was 
easy to make with the integraph, by shifting the tracing- 
pointer along the tracing-arm between each station 
through an amount corresponding to the difference in 
drop of keel between successive stations as built, and drop 
of keel between successive statiens as drawn in the body 
plan (7.¢., as designed). 

The ordinates of a horizontal straight line in the body 
plan out to these curves of sectional areas then gave at 
once the immersed areas of the corresponding sections of 
the ship, when the water had reached the level of the line 
drawn, 

In 9 1, page 162;.is shown a set of these curves of 

ai 





* Paper read before the Institution of Naval Architects, 
April 2, 1909. 








sectional areas upon the corresponding body plan, the 
* See pa by Mr. Johnstone in Trans. I.N.A. for 
1907, vol. a, page 198, . 
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curves of areas for forward and after bodies being upon 
different base lines in order to secure a more open scale, 
and in the table on page 266 are shown the calculations for 
buoyancy and distance of C.B. from fore poppet and from 
after end of groundways measured parallel to load water- 
line for one of the water-lines A, B, C, D, and E, shown 
in Fig. 1, the calculations for the others being similar.* 

If an integraph is not available, the area curves may be 
readily obtained by means of a planimeter, or by the use 
of the ordinary methods of Simpson’s Rules. 

In this way curves 4, 5, and 6 are obtained and set off 
down to the point at which the curve of moment of buoy- 
ancy about fore end of sliding ways 5 intersects that of 





weight about the same point 2, at which point the stern 
should lift. These curves for the ship of Fig. 1 at a, 


Fig.7. 








only condition to be satisfied is that, apart from the effect 


of vertical inertia, which has been neglected in the fol- 
lowing, the moment of buoyancy about fore end of sliding 
way is equal to the moment of weight about the same 
point for all positions down the ways. Referring to Fig. 3, 
which represents the ship at one such position drawn as 
if still in contact with the ways, it is evident that as the 
stern rises, the ship pivoting about the fore end of sliding 
ways at A without sliding, the traces of the water-line 
along the ship’s side will all intersect at the point B, 
where A B is perpendicular to the water-line W Ly, this 
point being the instantaneous centre of the consecutive 
water-lines. 

B Ly. B Ls are the traces of water-lines inclined at @ and 
20 to B Ty, and the buoyancy and moment of buoyancy 


buoyancy at this angle (marked “balancing buoyancy ”). 
In this way the actual values of the buoyancy for any 
number of positions after the stern lifts are easily obtained 
and the buoyancy curve carried forward to the point at 
which the ship drops off the ways. This curve also is 
shown in Fig. 2, where it is labelled ‘‘curve of balancing 
buoyancy.” (It will be observed that this curve is carried 
back beyond the point at which the stern lifted, on the 
assumption that while the fore end of sliding ways was 
constrained to move along the line of the groundways the 
stern could drop to a greater angle than the declivity of 
groundways really allowed, this information being re- 
quired for future use. ) 

The vertical intercept between this curve of balancing 
buoyancy and the weight curve gives at every point after 
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launching declivity of 4 in. are shown in Fig. 2. If 
down to this point the curve of moment of , 
about after end of groundways and moment of weight 
about after end of groundways have not intersected, the 
launching conditions are safe against ‘‘ tipping,” and the 
moment curves are of no further value. {Phe curves were 
continued some distance further, however, as shown 
dotted in Fig. 2, on the assumption that the stern had 
not lifted, as the information was wanted for another pur- 
pose later. ) 

» Buoyancy after Stern Lifts.—After the stern lifts, the 





* Strictly speaking, the horizontal distance of C.B. 
from the fore poppet and from after end of groundways 
is required, but the difference between the horizontal 
distancs and the distance measured parallel to load water- 
line was found by actual calculation to be negligible in its 
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effect upon the moment curves. 








DIAGRAM SHOWING METHOD OF 
CORRECTING CURVES OF BUOYANCY, 





Fig. 5. 
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about A up to these water-lines are readily calculated 
either from the area curves, as in the last paragraph, or 
from the considerations that if F be the centre of flotation 
of W L, the buoyancy of the layer between B L, and B 
is F B x @ x area of water-line B L,. and the moment o} 
the layer = buoyancy of layer x F B approximately, 
since the angles @ and 2 @ are found to be very om 
(Generally 6 = 4 deg. is sufficient to ensure the equili- 
brium position coming between B L, and B L;.) 
Deducting this buoyancy and moment of buoyancy 
about fore poppet from the extended: curves of buoyancy 
and moment as got in the last paragraph, the actual 
values for buoyancy and moment about fore poppet for 
the water-lines B L,, B Ls are obtained. Setting he off 
on a base of 0, as shown in Fig. 4, the intersection of 
moment of buoyancy curve with the moment of weight 
curve gives the angle of repose a and the corresponding 
ordinate of the buoyancy curve gives the value of the 
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the stern lifts the load on the fore poppet. ¢ 
of calculations for eight ships goes to show that the maxi- 
mum load occurs when the stern first lifts, the minimum 
when the ship is on the point of dropping off the ground- 
ways, and that between these points there is a slight 
waviness in the curve of load. é 
The final intercept, giving the unsupported weight 
when the ship drops off the ways, is of considerable prac- 
tical interest as affecting the liability of the fore foot to 
strike the ground. The sudden removal of the support- 
ing pressure at the fore poppet would produce the same 
change of trim by the bow as the sudden application ol 
an equal weight at the fore poppet, which, in the absence 
of fluid resistance, may be taken to be twice the change 


of trim produced by the Cowra application of this 
The change so calculated wou A he u 


weight. De ry 
fluid resistance, and may be regarded as giving the out- 
side limit for the drop of the bow. : 

Effect of Height of Tide.—The above described curves 
having been drawn for the assumed height of tide for 
10 ft. over after end of groundways, the modifications 
necessary for any other height of tide are very simply 
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made. For a height of 11 ft., for example, it is evident 
that any assumed immersion of the ship will occur when 
she is vertically 1 ft. above the previously assumed posi- 


: ea 
tion on the ways—i.e., when the distance run is 2 ft. 


less than that taken for the previous calculations (d, as 
before, being the launching declivity). In the case under 
consideration, where d = 4 in., the curves of buoyancy 
and of moment of buoyancy about fore end of sliding ways 
must be shifted bodily up along the base line a distance 
corresponding to 24 ft. of run in order to get the new 
curves. With regard to the moment of buoyancy about 
after end of groundways, whilst the buoyancy and posi- 
tion of O.B. in the ship are now the same as for the 
original water-line with the ship 24 ft. further down, the 
ship herself is 24 ft. further up from the after end of 
groundways. Thenew moment about after end of ground- 
way is, therefore, derived from the original moment by 
first shifting the curve bodily 24 ft. up and then setting 
down from any point on this transferred curve a correc- 
tion = Buoyancy x 24 ft. It is evident that this curve 
will fall between the transferred curve and the original 
curve for the 10 ft. tide, and that the margin against 
‘‘tipping” will be considerably increased by the higher 
tide, as would be expected. 

In Fig. 5 these modifications are shown for the ship of 
Fig. 1, curves 4, 5, and 6, pe | respectively the buoyancy 
moment about fore end of sliding ways, and moment at 
after end of groundways for the 10 ft. tide, and 4a, 5a, 
and 6a, the corresponding curves for tide 1.5 ft. higher. 

In this way can be readily determined the precise 





camber of the groundways perpendicular to this chord at 
its middle point. If the conditions are stated in other 
terms, they can always be reduced to these for purposes 
of comparison. : 

In Fig. 6, below, the ship is shown in the starting 
position, A B is the chord as defined above, length 2d, 
and c is the true camber in feet. 

Then the radius of the ways is given by— 


@ 
-2R=a@,orR=%. 
ex2R or R 9% 


When the ship has run a distance x down the ways, the 
fore poppet will be at D, and the stern will have swung 
downwards through the angle— 


bic Ba 2ez2z 
Rk @- 

The motion from A to D may be considered as made up 
of three st: — 

1. A bodily transfer from A to C without rotation. 

_2. A bodily rise from C to D (y ft., say) without rota- 
tion. 

3. A pure rotation about fore poppet at D through @, 
the stern swinging downwards. 

The angle @ and the inclination of all the radii to the 
vertical being small A C and A D may be taken as equal 
and C D as vertical. 

Motion 1, therefore, immerses the stern to the same 
water-line as a run of x ft. down the chord: 

Motion 2 takes off a parallel layer of thickness y ft. 

Motion 3 adds a tapering layer whose thickness at the 
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height of tide at which curve 6a just touches the curve of 
moment of weight about after end of groundways, when 
the ship will be on the point of “‘tipping.” The time at 
which the falling tide reaches this height marks the limit 
of time available for contingencies such as failure to start. 

Effect of Different Launching Declivity.—Starting with 
the ship in the same initial position, but launching on a 
steeper declivity, the length of run necessary to immerse 
thestern up to any given water-line will be diminished in 
the ratio of the launching declivity taken in the calcula- 
tions to the new declivity. The curves of buoyancy and 
of moment of buoyancy about fore end of sliding ways are 
accordingly derived from the original set by simply alter- 
ing the scale of the base line in this ratio. 

The total length of groundways necessary to secure the 
assumed 10 ft. of water over the after end is readily found 
when the point of intersection of the two lines of ground- 
ways is known. The distance of C.B. from after end of 
the new groundways is then known, and the moment of 
buoyancy about after end of groundwaysfor any run can 
be set off Thus the complete set of curves for the new 
declivity is derived from those for the original declivity 
without additional calculations. 

Effect of Cambering the Ways.—As in practice the ways- 
are rarely straight, having usually a measurable longi- 
tudinal “‘hog” or ‘‘camber,” a discussion of the launch- 
ing calculations aiming at anything like completeness 
should take account of this. The difference between the 
curves ‘‘ with” and “without” camber will depend upon 
the way in which the camber is set off or measu in 
relation to the straight ways for which the original set of 
launching curves was calculated, and in practice there is 
considerable diversity in the way in which this relation is 
stated. The ways should be in the form of circular ares, 


or they will not fit as the vessel moves down, and the 
most rational way of stating the particulars appears to be 
te give the declivity of the deel janles the initial posi- 
tion of fore end of sliding ways to the after end of 
groundways, the length of the chord, and the rise or true 





centre of flotation is Q F . 0, the consecutive water-lines 
being shown at W L;, Q Lg, Q Ty in Fig. 7 

The effect of the camber is, therefore, to increase the 
immersion by a layer whose mean thickness is(QF . 0-y) 
ft., where y is given by— 


oR — i _ x(2d-2%) _ c. 2 (2d-2z) 
y.2R= 2 (2d-2), ory = "thee oo 


i.¢., the effect produced by camber is the same as that 
produced by a rise of tide (QF . @ — y) ft., this height 
varying as seen, with the distance run, and the spots on 
the launching curves corresponding to any given distance 
run down the cambered ways are accordingly got from 
those of the original curves without camber for a run 
exceeding this distance by (QF. 6 — y) / declivity of chord, 
by ge cations similar to those for effect of tide.* (As 
in Fig. 5.) 

That a very moderate amount of camber has a great 
effect in increasing the safety of the launch is seen from 
the following particulars for the Lusitania, which the 
author is able to give by the courtesy of Mr. W. J. Luke. 

The camber was 16 in. in 800 ft., so that 

c= 14 ft., d = 400 ft., R = o-<* 3_ 60,000 ft. 





* This process of derivation virtually assumes that the 
buoyancy of the wedge layer is added at F. For small 
values of camber and of distance run the error involved is 
inappreciable, but for larger values of these it is appre- 
ciable, the correction in the longitudinal position of the 
C B being = BM. @ (shift towards the stern), where B M 
is the longitudinal B M for the water-line Q L;. It 
should be observed, however, that if the correction be 
neglected the error is on the safe side, the effect of cam- 
ber in shortening the run before the stern lifts and in 
increasing the moment against “tipping” being under- 
estimated. 





at 270 ft. run @ = 270 
60,000 


Q F was 540 ft., ... QF. @ = 2.43 ft., 


radians, 


and 
; . 27 (58) 


e 


y¥=—r = 1,19 ft. 
Therefore, effect of camber was equivalent to rise of 
tide of 1.24 ft, ; é ; : 
At 4 ft. run Q F = 470 ft. and equivalent rise of tide 
= 1.575 ft. 
At 470 ft. run Q F 
0 ft. 


At 570 ft. run Q F 
= 2.6 ft. 

(The stern lifted at about 600 ft.) 

The camber in this case is quite small compared with 
the amouts sometimes adopted, and an increase of cam- 
ber weuld produce corresponding increases in the above 
effects. With twice the amount, e.g. (32 in. in 800 ft.) at 
570 ft. run, the equivalent rise of tide would be 5.22 ft. 

After the stern lifts the curves of moment of buoyancy 
about fore poppet and about after end of und ways 
are # no further value, but the curve of bnoyancy is 

uired., 

rom Fig. 8 it is evident that this has the same value 
for the point B on the camber as for A on the chord, the 
water-line in each case having the same trace along the 
ship’s side. In other words the buoyancy for B on the 
camber is the same as previously obtained for a point on 


the chord of z shorter run. (For this reason it was neces- 


= 420 ft. and equivalent rise of tide 


390 ft. and equivalent rise of tide 


sary to carry the balancing buoyancy curve for the chord 
back above the point at which the stern lifted. ) 

The ‘‘ balancing buoyancy ” curve with camber is, there- 
fore, practically the ‘‘ balancing buoyancy ” curve for the 
chord non-uniformly compressed into a shorter length. 
Any waviness in the former will accordingly be rendered 
more apparent in the latter, although the magnitude of 
the fluctuations will not be oneal and the ter the 
value of the camber the greater the degree of compres- 
sion will be, and therefore the more noticeable the fluc- 
tuations of load on fore poppet after stern lift will be- 
come. 

The magnitude of the effects of camber for the ship of 
Fig. 1 is well shown by the curves of Figs. 9 and 11, 
page 264, which show for this vessel the curves for chords 
with declivities of 4 in. and # in. to the foot respectively, 
and the derived curves for cambers of 12 in., 24 in., and 
36 in. a length of 500 ft. (or radii of 31,250 ft., 15,625 ft., 
and 7,812 ft., respectively). 

Considering the curves for 4 in, declivity of chord and 
various cambers (Fig. 9) the principal points for observa- 
tion are :— 

(a) Minimum moment against “ tipping.” 

(6) Distance run before stern lifts. 

(c) Pressure on fore poppet when stern lifts, 

(d@) Unsupported buoyancy when ship drops off ways, 

(e) Maximum pressure between ship’s bottom and after 
end of groundways, 

As regards a, 6, ¢, d, the following table gives the 
results :— 

















a. b, e d, 
| Minimum | Pressure Final 
Camber of Moment = | on Poppet | Pressure 
Ways. | against Lifts, | When Stern on 
| Tipping. | sya, Lifts. Poppets, 
ft. tons. | ft. | tons tons. 
No camber 48,000 565 | 2300 1950 
12 in. in 500 ft. 400,000 | 482 2810 1960 
24 in. in 500 ft. 590,000 | 434 2980 1950 
36 in. in 600 ft. | 690,000 | 395 | 3180 1950 





As regards ¢, the maximum pressure on the after end of 
groundways will (it is reasonable to think) occur at, or 
shortly after, the point at which the minimum moment 
against tipping occurs, and the greater the length of ways 
in contact at this instant the less intense the pressure at 
every point will be. Also, the greater the value of the 
moment against tipping, the more uniform the distribu- 
tion of pressure on the ways will be. Since the effect of 
camber is to lift the stern earlier and also to increase the 
moment against tipping, the’maximum pressure on after 
end of groundways will accordingly be reduced by in- 
creasing the camber.* 

A consideration of the curves for the ? in. declivity, 
Fig. 11, shows results of the same character as above, 
and a comparison between the “‘no camber” curves for 
the two declivities shows that the effect of a moderate 
increase of camber is very much greater than that of any 
practicable increase of declivity, 

In Fig. 13, page 265, are shown complete sets of launch- 








* In Fig. 9 it will be noticed that the curves of moment 
of buoyancy about the fore end of sliding ways are given 
only for no camber and for 12-in. camber. The only use 
of these curves is to determine by their intersection with 
the moment of weight curve the point at which the stern 
should lift, and if the buoyancy and balancing buoyancy 
curves are calculated their point of intersection gives this 
point also, and the moment curves are therefore unneces- 
a The eee a for the other cambers was accord- 
ingly determined by the intersection of the ‘‘ buoyancy ” 
and “‘balancing buoyancy” curves (Fig. 10), but as a 
check a short length of the moment curve about fore end 
of sliding ways in the neighbourhood of the lifting-point 
was directly calculated. The results, as shown in Fig. 9, 
or perfect agreement, and the diagram is simplified 





y the omission of the curves of moment of buoyancy 
about fore end of sliding ways. 
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scale on which the curvesare set off. The effects of camber 
are again most marked. 

In Fig. 14 the main results are plotted as surfaces or 
sets of cross-curves, the sets giving sa Hay minimum 
moment against tipping, distance run before lifting, and 
load on fore poppet. With these curves the results for 
any camber between 0 and 36 in. in 500 ft., and for any 
declivity between 7; in. and }# in. are at once obtain- 
able. 

With such a series of cross-curves before him the ship- 
builder is able at once to select the most suitable combi- 
nation of camber and declivity. F 

Summarising the effects for all the cases investigated, it 
may be said that a moderate increase of camber has great 
power in— 


Increasing the moment against “ tipping ;” 
Decreasing the run before stern lifts ; 
Decreasing the maximum pressure on after ends of 
groundways ; 
but that, on the other hand, it to a smaller extent— 


Increases the load on fore poppet when stern lifts. 
Increases the rapidity of fluctuations of this load after 
stern lifts. . 
Decreases (for a given mean declivity) the declivity 

at starting. 


The larger the ship, therefore, the greater’ the amount 
of camber phone be sd ) 
Other methods of increasing the moment against tip- 
ping are : (1) ballasting the forward end of ship, and (2) 
extending the ae low water. The first method is 
comparatively feeble, and has the disadvantage of in- 
creasing the load on fore poppet all the way down by 
practically the full amount of ballast, and the second 
method, whilst certainly more powerful than ening, 
may, from the nature of the ground, be almost impossible 
in some cases, and must always be difficult and expen- 
sive. On the other hand, to build the ways with in- 
creased camber involves little difficulty and no extra 


expense. 

i ect of Absolute Size.—The growth in size and weight 
of ships being a natural one is not likely to be arrested 
in future, and an investigation of the effect of increase of 
size upon the difficulties of launching becomes of practical 
interest. 

Assuming that for a given ship on a given launching 
declivity and a given camber, a set of launching curves 
has been got out, then it is easy to see that the effects of 
increasing the whole of the linear dimensions of both ship 
and slip in the ratio L : 1 will be as follows :— 


Distances run for immersion to corre- 
sponding water-lines will be increased 


in ratio ... As ee aye ee L :1 
Height of tide over after end of 

groundways will be increased in ratio L :1 
Weights will be increased in ratio —... L':1 
Buoyancy to corresponding water-lines 

in ratio .. [4:1 


Moments of weights and of buoyancies 
about fore poppet or after end of 


groundways in ratio L‘:1 


and that the launching curves for the smaller ship will 
serve for the larger ship also with appropriate changes of 
scale, the results being that :— 


Distance run before stern lifts in- 


CTe@ASeS AS ae ne a med L :1 
Distance run upon fore poppet in- 

creases as ad os ia re % 3% 
Load on fore poppet when stern lifts 

increases as o * If :1 


(t.¢., as launching weight. ) 
Unsupported weight when she drops 


off increases as ... : ; n If: 1 
(7.e., as launching weight.) 
Moment causing tipping at any point 
increases as ea oes sat ie Li:1 
or WL: 1 
Moment opposing tipping at any point 
increases as... es es a Li :1 
or WL:1 
srefore difference or 
Margin against tipping at any point 
increases as * ee vf KS Li:1 
or WL:1 


i.e., the margin against tipping in the large ship will bear 
the same ratio to the moment causing tipping as in the 
small ship, or, in other words, the degree of safety of the 
launching conditions is the same in the two cases. 

The assumptions made, however, in order to obtain 
this degree of safety, include the ‘engthening of the slip- 
way under water in the ratio L. 1 in order to increase 
the height of water over after end of groundways in the 

uired proportion. It would appear, therefore, that 
unless some other means can be adopted to increase the 
safety of the launch, the successful launching of larger 
ships must involve the builders in the trouble and expense 
of extending the slip. 

The solution of the Spe sepeny lies in the adop- 
tion of larger amounts of camber. 

In conclusion, the author desires to express his indebted- 
ness to all the constructive students ing out from 
Greenwich in 1908 and 1909 for their interest and help in 
preparing data for this paper. In particular his thanks 
are due to mg Sy hea " = Me peg for the work 
of preparing Fi , 2, 9, an , and to Mr. Y. Hiraga, 
of _ Fecpaslal Supvanee Navy, to whom Figs. 13 and 14 
are due. 


Calculation for Buoyancy and Moments of Buoyancy about 
Fore Poppet and After End of Groundways to W L “ A.” 
Keel Declivity § In. to 1 Ft.; Chord Declivity 4 In. to 1 Ft. 


Distance Run by Ship, 420 Ft.; Draught at 21 Station, 17.5 Ft. 
Ordinates Measured from Curves of Areas of Sections. 























7 ct Soe 
‘ Simpson's | Functions 
No. bey a Multi. oO! | Levers. | Moments, 
se pliers. |Ordinates. | 
1 | 
2 | 
3 | 
4 | 
5 
6 ! 
7 0.0 4 0.0 4 | 0.0 
8 0.4 2 0.8 3 2.4 
9 1.8 1 1.8 = | ‘36 
10 4 2 8 Po 
11 6.1 1 6.1 ® -loe 
12 7.8 2 15.6 | 1 15.6 
13 9.3 1 93 | 2 18.6 
14 10.1 2 20.2 | 3 | 606 
15 10.2 1 10.2 | 4 40.8 
16 9.7 2 1.4 | 5 97 
17 9 1 9 6 | 656 
18 7.6 2 15.2 | 7 106.4 
19 | 5.9 1 5.9 8 47.2 
20 3.6 2 72 | 9 64.8 
21 } 1 4 0.5 | 10 5 
| 129.2 | 510 
| | M 





| | 
Spacing of ordinates = 25 ft. 
Centre of gravity abaft 11 = 12.5 ft. 
Scale of integraph :—1 in. of ordinate of area curve = 7 sq. in. 
of body plan area. 18q. in. body plan area = 16sq. ft. 
-*. Displacement = 129.2 x ; x 25 xz x ix tons 





= 129.2 x ; = 3445 tons. 


Centre of buoyancy abaft 11 station 
496 x 25 = 96.1 ft. 
129.2 
Centre of buoyancy abaft fore 


poppet .. ee ee +. = 206. 
Moment of buoyancy abaft fore 

poppet .. ee ¥ .. = 3445 x 296.1 = 1,020,000 tons-ft. 
Centre of buoyancy from after 

end of groundways .. .. = 206.1 - 212.5 = 83.6 ft. 
Moment of buoyancy about 

after end of groundways’ .. = 3445 x 83.6 = 288,000 tons-ft. 








Tue West or EnGLanp.—A little book, Vol. I. of a 
series, entitled ‘‘Where to Stay in the West Country,” 
comes to hand from the Homeland Association, Limited, 
Messrs. Frederick Warne and Co., Bedford-street, W.C., 
and deals in an excellent manner with the districts of the 
western counties served by the London and South- 
Western Railway Company. The cost of this book is 6d., 
and at the price contains a wonderful amount of informa- 
tion likely to be of service to intending excursionists. 
The towns are arranged alphabetically, and in each case 
are given the chief facts of interest relating to the place 
and neighbourhood, fares, rents, rates, subsoil, death- 
rate, sport procurable, &c., as well as hotel and other 
accommodation. The book is illustrated by a well-selected 
set of full- half-tones of irreproachable character, 
and by maps, &c. 

THE ASSOCIATION OF LICENSED AUTOMOBILE MANUFAC: 
TURERS.—In Bulletin No. 18, acne | issued by the above 
Association in the United States of America, are given 
standard sizes for hexagon-head bolts, castle and plain 
nuts. Until quite recently the universal standards for 
these articles were those established by the United States 
Navy Department in May, 1868, but during the last few 
years manufacturers of fine machinery have come to the 
conclusion that for a large proportion of their work the 
usual standards for the pitch of threads have been too 
coarse, and the dimensions of the heads and nuts 
too large. They have, therefore, made finer pitch 
screw-threads and smaller nuts. The result has n 
that much confusion and inconvenience have been 
caused, and in order to overcome this the Association of 
Licensed Automobile Manufacturers have adopted the 
new screw standard set forth in the above-mentioned 
Bulletin. Six of illustrations are given, showin 
various sizes and t of nuts, besides a number of tableso 
dimensions. The United States form of thread is adopted, 
which has an angle of thread of 60 deg., the top of the 
threads being one-eighth of the pitch in width. better 
class of material than usual is specified ffor the bolts, 
and such material is found in several kinds of steel having 
a tensile stre' of not less than 100,000 lb. per square 
inch, and an elastic limit of 60,000 Ib. per square inch, as 
compared with 50,000 Ib. or 60,0001b. per square inch ten- 
sile strength and 35,000 Ib. per square inch elastic limit in 
ordinary use. The bolts and nuts are to be made of the 
stronger material, and the bolts and bolt-heads and plain 
nuts are also to be left soft, while castle nuts are to be 
case-hardened. The body diameter of the screw-threads is 
to be y¢55 in. less than the nominal diameter, with a plus 
allowance of zero a minimum allowance of y;45 in., 
while the nuts must be a good fit without perceptible 
—s = taps used for ~ —_ are to = See 

in, in. large. etin is ished 
the Mochanioal” Branch of the i tion of Li 
Automobile Manufacturers, 7, East Forty-Second-street, 





New York. 





CATALOGUES. 


Tue Witton-Kramer Electric Tool and Hoist Company, 
Witton, Birmingham, have sent us several leaflets 
describing some of their manufactures, which include 
electric hoists for runways, portable grinders driven by an 
electric motor through a flexible shaft, electro ets for 
operating the brakes of cranes, and rotary boiler-tube 
scrapers driven by flexible shafting. 


We have received a small catalogue of electric cook- 
ing apparatus from the British Prometheus Company, 
Limited, Salop Street Works;*Highgate, Birmingham. 
Grills, hot-plates, ovens, &c., are shown, in which rods of 
‘*Silundum,” a new product of the electric furnace, are 
utilised for the heating elements. This substance is par- 
ticularly well suited to the purpose, as it can be worked 
at incandescent temperatures without oxidisation, only 
requiring to be protected from mechanical injury. 


We have received from Messts. Alfred Herbert and Co., 
Limited, Coventry, a catalogue section describing and 
illustrating their 12-in. by 36-in. universal grinding- 
machine. This machine is of the type in which the work 
is traversed past a fixed grinding-wheel, and among its 
special features may be mentioned the method of clamp- 
ing the work-head and tailstock to the table. A diagonal 
T-slot extends the whole length of the table and bolts in 
this slot pull the head hard up against one edge of the 
table, thus ensuring perfect alignment which is indepen- 
dent of wear. 


The “‘ Auto” Recorder Company, Kent Street Works, 
Leicester, are manufacturing a device for automatically 
indicating the distance from the centre of a crane at 
which the load is hanging. The radius is shown by a 
hand operated by the jib of the crane, the hand moving 
over a dial which may be marked to show the safe loads 
at different radii. In the case of locomotive or portable 
cranes, the effective radius of the load may be greatly 
modified by slewing, if the rails of the track are not on 
the same level, and this factor is corrected for in the indi- 
cators supplied for these cranes. 


A list has been received from Messrs. Siemens Brothers 
Dynamo Works, Limited, Caxton House, Westminster, 
S.W., giving a few particulars ‘of all the electric locomo- 
tives of Siemens’ manufacture. Up to the end of 1908, 
486 locomotives been delivered to or were under 
construction for 246 different concerns, for use in mines, 
on goods and mineral railways, or for branch or main-line 
service, with speeds up to 130 miles per hour. Examples 
of each type are illustrated, and these include locomotives 
operated by accumulators or by overhead systems supply- 
ing continuous, single-phase, or three-phase current. 


A small catalogue, giving prices and particular of the 
‘*Freezor” electric fans come to hand from the 
General Electric Company, Limited, 71, Queen Victoria- 
street, E.C. These fans can either as desk or 
bracket fans, and the motor is mounted on a trunnion so 
that the air can be propelled in any direction. Ceiling, 
porthole, and exhaust-fans are also illustrated, as well as 
small power motors for drilling and polishing, driving 
sewing-machines, and other light work; both the fans 
and the small motors are supplied either for direct or 
alternating current. Another catalogue, also to hand, 
gives particulars of the ‘‘ Bandy ” electric punkahs. One 
of these punkahs was illustrated in our issue of June 4, 
last, on pages 746 and 748. 


A pocket-book on the ‘‘ Erection and Care of Shafting” 
has been received from Mr. C. A. Matthews, 12, Newport- 
road, Chorlton-cum-Hardy, Manchester. After giving 

eneral information on lubrication and lubricants, belt- 
riving and other methods of transmitting power, the 
book ee and describes pedestals, hangers, wall and 
illar brackets, wall-boxes, &c., manufactured by the 
rlin Anhaltische. Maschinenbau, A.-G., of Dessau, 
Germany. Particulars are also given of guide-pulleys, 
belt and rope-pulleys, disc, sleeve, and jaw-couplings, and 
of friction couplings on the Dohmen-Leblanc system, in 
which the drive is transmitted by wedge-shaped teeth on 
four radially-sliding blocks, the teeth engaging with 
similar grooves on the inner surface of a ring. Dimensions, 
prices, and weights of the articles are given in each case. 


A pamphlet calling attention to the advantages to be 
obtained hon the use of superheated steam in marine 
ractice, has been received from Schmidt’s Superheating 
Bootes , Limited, 28, Victoria-street, Westminster, 
S.Ww. With the Schmidt superheater, which can be fitted 
to ordinary cylindrical marine boilers without alteration, 
a saving of some 15 to 20 per cent. in coal consumption 1s 
effected with triple-expansion engines, while with com- 
und engines the economy is between 20 and 30 per cent. 
temperature employed in these cases is 600 deg. to 
660 deg. Fahr., but with a lower degree of superheat 
a smaller, although still considerable, improvement 1s 
obtained. A se te list has also been received giving 
particulars of 182 vessels in service or in course of con- 
struction, that have been, or will be, fitted with Schmidt 
superheaters. 








West HartLEpoot As AN INDUSTRIAL CENTRE.—A very 
interesting illustrated pamphlet has been issued by the 
Corporation of West Hartlepool dealing with the aspects 
of the district as an industrial and a commercial centre. 
The import and export trades are reviewed, and figures 
are given concerning the docking accommodation, rail- 
way connections, labour available, and vacant land 
suitable for further development. The prices for elec- 
tricity, water, and gas supply are also stated. A copy of 
the pamphlet can be obtained on application to the town 
Glock of est Hartlepool or from the chief goods manager, 





Commercial Agency, North Fastern Railway, York. 
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BLACKWELLS. ISLAND BRIDGE, 
NEW YORK. 
By Frank W. Sxunner, M. Am. Soc. C.E. 
(Continued from page 238.) 
Tue Marn-Span SuPERSTRUCTURE. 

Characteristics.—The structure of the five main 
spans, 3724 ft. long, 86 ft. wide, 200 ft. in maxi- 
mum depth over all, and 300 ft. in maximum height 
above water-level, weighs, as shi about 
132,318,980 lb. gross, or about 105,133,780 lb. for 
structural steel, proportioned about 26,180,700 lb. 
for the 1182-ft. west channel cantilever span, 
18,722,860 lb. for the 984-ft. east channel canti- 
lever span, 21,167,080 lb. for the 630-ft. island- 
connecting span, 14,501,190 lb. and 11,592,770 lb. 
for the 469.5-ft. and the 459-ft. anchor-arm spans 
respectively, and 6,780,350 lb. for the two towers. 
The total contract price for these spans was about 
6,455,326 dols., including 5,500,000 dols. for the 
structural steel erected and painted. 

The bridge was designed for greater live and dead 
loads per linear foot than any other long-span bridge 
yet built, amounting toa total maximum of 40, 900 1 
for the island span, and 28,300 lb. for the 1182-ft. 
span, and its specifications, which were not eventu- 
ally rigidly followed, provided for assumed live 
loads of a character obviously impossible to be 
applied unless by a deliberate effort to wreck the 
bridge, and certainly excessive for any imaginary 
traffic conditions. ‘The sidewalks are proportioned 
for dense crowds, the roadways for road-rollers and 
heavy trucks over the entire surface, and the eight 
lines of railroad tracks for almost continuous trains 
of the heaviest-loaded elevated and subway cars 
over the full length of all tracks simultaneously, 
irrespective of the fact that on all the great New 
York bridges the traffic does, and necessarily must, 
set almost wholly towards the city in the morning, 
and from it at night, at which times it is congested, 
but for the rest of the day it is more nearly uniform 
in both directions and is comparatively light. The 
original assumption was that certain limited portions 
of the spans would be loaded to the maximum on all 
twelve lines of traffic, in both directions, simul- 
taneously, while adjacent long limited sections of 
the bridge were absolutely unloaded on any of the 
sections of the same twelve lines, a condition mani- 
festly absurd and not to be attained, but for which 
theoretical figures for the maximum stresses in 
some of the principal members were obtained. It 
was chiefly for these imaginary and impossible 
stresses that sufficient sectional area was not pro- 
vided in a few of the members to reduce the unit 
stresses to the required amount. 

Principal Characteristics.—The superstructure is 
built chiefly of medium structural steel, at a cost of 
5.64 cents per pound, erected, and nickel-steel eye- 
bars at 8.03 cents per pound, erected. There are two 
lines of main pin-eonnected trusses with horizontal 
bottom chords and inclined top chords, the former 
being made with massive rectangular four-web com- 
pression members, and the latter with nickel-steel 
eye-bars averaging about 2 in. by 14 in. in cross- 
section, with heads 36 in. wide and pins from 16 in. 
to 18 in. in diameter, both top and bottom chords 
being continuous from end to end of the five spans. 
The trusses, in vertical planes 60 ft. apart, are from 
45 ft. to 185 ft. in depth, and are divided by ver- 
tical posts into panels from 45 ft. to 80 ft. long, 
varying, to secure economical inclinations for the 
single diagonal members, and sub-divided with 
verticals and semi-diagonals for the floor-beam 
systems (see Fig. 5, page 268). 

The trusses are connected by top and bottom 
chord lateral systems of rods and of riveted cross- 
braces respectively; by horizontal and diagonal 
tiembers in the transverse planes between vertical 
posts, and by the solid buckle-plate floor system, 
“6 ft. wide, at lower.chord level, and the open floor 
of beams and stringers 15 ft. in‘ the clear above.the 

wer deck. Figs. 6 and 7, on’ page 268, show 
‘ross-sections of the main spans with four and two 

levated railway tracks respectively. 

At the centres of the channel spans the cantilever 
‘rms are directly connected together without the 
‘sual suspended centre span, an arrangement un- 
recedented in America, and having no examples 
f comparable magnitude or importance in any 
‘ther country. This arrangement makes the 
‘russes continuous through the five spans, in the 
strictest sense of the term, with points of contra- 
‘exure located by the rocker-arms in the cantilever 
openings. This feature is of importance on account 


of the effects of all live loads, the irregularity of 
temperature stresses differing in the trusses, and 
the ible settlement of piers. 

e main posts and the transverse girders on the 
piers, the rocker-posts on the cantilever-arms, the 

pedestals and the anchorage connections 
and adjustments are all important members of 
very special construction. e bottom and top 
chord members are the heaviest units of their 
kind ever built, and, except that the maximum 
bottom chord pieces were divided into longitudinal 
halves, were finished complete at the bridge shop 
and shipped entire, y to assemble as units. 
The principal web members of the trusses are 
longer and heavier than any similar ones previously 
built and were shipped in two finished pieces, field- 
spliced near the middle, each piece in some cases 
reaching close to the allowable limit of size or 
weight for transportation. 

e details and method of connection of the 
members conform to advanced American standards 
of railroad bridge construction and include some 
novel and interesting developments, which were very 
ably and successfully planned in conference between 


-|the city’s and the contractor’s engineers. The 


result was to secure simplicity, efficiency, and 
economy, and a design capable of manufacture by 
ordinary shop tools and methods, and one easily 
assembled and connected in the field. The structural 
steel was completely fabricated at a single shop, hun- 
dreds of miles from the site, by its regular existing 
equipment, simultaneously with the fabrication of 
thousands of tons of other bridge and building con- 
tracts of all sorts. 

The trusses were not assembled, and few or none 
of the principal members were even matched 

ether, except in the case of some field-riveted 
splice-plates, until the structure was permanently 
erected in the field. The calculations, drawings, 
inspection, and workmanship were so accurate, and 
the erection so skilful, that no material changes and 
very little fitting, or even reaming, of rivet-holes 
was required for erection. Temperature incre- 
ments, settlements, deflections, clearances, and 
stress distortions- were so well provided for -in the 
design that the erection was accurate and rapid, 


and was completed, and final adjustments made | . 


without difficulty or delay. 

The erection was accomplished entirely with 
steam and electric power. Every erection opera- 
tion was minutely planned, and explicit instructions 
were issued’in advance. A very costly special erec- 
tion plant was installed, and included central 
steam, electric, and compressed-air plants, very 
large steel derricks and travellers of great —— 
engines, other machines and tools of special design, 
numerous special minor appliances, steel falsework, 
and much auxiliary equipment. The method of 
erection was unique in that the lower half of the 
island and anchor spans were completely erected, 
and then the upper halves were erected by separate 
operations. 

Development of Design.—This bridge illustrates 
the difficulties and disadvantages of constructing 
work of such complexity and magnitude subject to. 
political and municipal changes. Plans were com- 
menced in 1899 under a department administration, 
which was changed three times, with many changes 
of the engineering organisation, and consequently 
very radical modifications in the design. Contracts 
were awarded on very compiete and detailed 
specifications and diagrammatic general plans show- 
ing a few of the most important details and connec- 
tions, and the general character and dimensions 
required for the principal members, and intention-. 


ally leaving the remainder of the detailing, arrange-. 


ment of materials, and determination of minor 
dimensions, &c., to be worked out by the /con- 
tractors in accordance with the best interests of 
shop practice, limitations of commercial require 
ments, accepted standards and erection considera- 
tions; the whole being finally submitted for a val, 
and modification if necessary, by the city’s eg » | 

During the period cove by these’ “chahges 
important and radical alterations were made in the 
character of the service required, the working live 
and dead loads, and in some of the truss members 
and connections, and the bridge was substantially 
redesigned several times; once with the addition of 
a trussed lower lateral system to reinforce the 
sulid-steel buckle-plate lower-deck floor system 
first indicated in the contract drawing ; again, to 
provide for the addition of two more elevated rail- 
road tracks for the upper deck, and once for changes 





in the main-pier bents. 


Throughout all changes the formule, unit 
stresses, and requirements of loading and other 
features of the rigid and comprehensive specifica- 
tions were maintained, and a special verification of 
them, inspired by the wreck of the Quebec Bridge, 
failed to disclose any faults in them, or in the struc- 
tural features of the truss members and connec- 
tions, especially of the compression bottom chords, 
which were found to be free from the lateral deflec- 
tions so fatal in the Quebec Bridge. 


SPECIFICATIONS. 
The specifications, dated 1903, together with the 
pro , estimate, bond, and contract, make a 
of 60 pages, fully defining the conditions and 
obligations of the contract, and the character 
of the superstructure. The specifications require 
the most advanced high-class American practice, 
and, ther with the drawings and detailing, 
exemplify the characteristic shop, mill, and struc- 
tural features of the most recent and important 
long-span heavy bridge-work. 
he main pins and top chord eye-bars are of 
nickel steel, all other principal parts are of soft 
open-hearth carbon steel, with the usual very soft 
low-carbon rivets. All steel was subjected to 
chemical analysis from each casting ; every piece of 
finished steel was stamped at the rolling-mill with 
the melt number ; and one tension and one bend- 
ing test was made from finished material for 
every melt for plates, shapes, and bars, and 
duplicated for variations of # in. and 4 in. in thick- 
ness. The size, form, and preparation of test 
specimens were prescribed, and tensile tests of 
structural steel were acceptable if within 4000 Ib. 
either way of the requirements. The elastic limit 
was determined by the least visible permanent 
elongation in gauged nag of 8in. Foreach 4 in. 
thickness above } in. a deduction of 1 per cent. in 
required elongation was made for structural plates 
and shapes. Tests of full-size members were made 
at the option of the engineer. Some particulars of 
the prescribed chemical composition and tests for 
material are given in the subjoined Table I., and 

Tables IT. and IIT., on page 269. 


TaBLEe I.—Chemical Requerements. 





| Phosphorus. 

|Per Cent. Maximum. Sulphur. | Nickel. 
Per Cent. |Per Cent. 
| Maximum oe 


| Basic. Acid. 





Nickel Steel. 
Eye-barsand pins ..| 0.04 | 06.06 | 0.06 | 38.25 
Structural Steel. 
Plates, shapes, bars, 
| 0.03 0. 
0.04 0. 
0.08 0. 


and pins % hes 0.04 
Rivet steel 9 a 0.04 
Steel castings .. * 0.05 


Fig. 8, page 268, shows the deflection at the centre 

of the main spans for different distributions of the 

live load, while iculars of this load are given 

below. Table IV., page 269, gives particulars of 

the unit stresses in the various bridge parts. 
Congested Live Load of 12,600 Lb. per Linear Foot. 
Two elevated railway tracks, at 1700 Ib. per Lb. 


linear foot. . on on - wn - 3,400 
Four trolley railway tracks, at 1000 Ib. per omni 


linear foot. : 
35.6-ft. roadway, at 100 Ib. Re 8,550 
Two 11-ft. side-walks, at 75 lb. per square foot 1,650 
Total 12,600 


A ‘* regular” live load of one-half of the above— 
i.e., 6300 Ib. per linear foot of bridge—was further 
specified. In ——T, of adding two more 
lines of elevated railway to the capacity of the 
bridge in September, 1904, the preceding ‘‘ con- 
gested” and “ lar’ loads were increased to 
16,000 Ib. and lb. respectively. 

The main members of the trusses and the towers 
were proportioned for a load of 8000 lb. per lineal 
foot of bridge as ‘* regular,” or 16,000 lb. per linear 
foot of bridge as ‘‘ congested ” traffic. 

For the secondary members of the trusses the 
floor beams and the floor system were proportioned 
for the following loading :— 

On each of the four elevated-railroad tracks a load 
of 52 tons on four axles, 6 ft. plus 10 ft. plus 6 ft. 
(the motor ends of two motor-cars). 

On each street-car track either a load of 26 tons 
on two axles 10 ft. apart, or a load of 1800 lb. per 
linear foot of track. 

On any part of the roadway a load of 24 tons on 





two axles 10 ft. apart and 5-ft. gauge (assumed to 
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TABLE I1.—Puysicat RequireEMents. Specian Trsts. (¢ = THICKNESS OF SPECIMEN.) 


ULTIMATE 








" Repvc- | | age . 
Evastic Cop BEND WITHOUT 
TENSILE ELONGATION. TION OF } . 
STRENGTH. Lunt. AREA. Ch "AE Faacruas. 
siliiloniniaptsian aa 2 aracter 0} 
i | ds per d | seal | Material 11 
| Pounds per! Pounds per | 4451; |Min. per Per Material Less | Mate: n. 
Square Square || Cent ie 8 “4 Cent Cent. than 1 In. in | or More in 
Inch. Inch. | in 2 In. Thickness. Thickness. 





Nicket STex1. 


| Mostly silky, 
| ? . 
~~ Fi : 1,600,000 and free | 180 deg. around a pin with 
Eye-bars (unannealed) . .| 100,000 min.| 55,000 min. { Giidesiae Gamalie } ‘ 3 | from a diameter= 3 t. 
= crystals 
ted 1,600,000 | D { Pieces of bar, - less B .~ 
Eye-bars (annealed) . 85,000 min. 48,009 min. 7 ‘ A Ditto 4in. wide, 180 dg. around pin 
hy itimate tensile 2 \ | with dlateateract & 
Pins (unannea'ed) -, 90,000 min. 50,000 min, 2 & Ditto |180deg around 
| pin with dia- 
meter = 3f. 
SrrRucTuRAL STEEL. 
; { (180 dg. around 
Platcs, shapes, and 60,000 . 1,500,000 1 wad he ; K “ 
bare for riveted a A destved } 30,000 min. { Witimate tensile, S °° ma Silky heed deg. flat ee 
Eye-bars and pirs | — | 4 of ultimate Ditto 22 ~ Ditto | Ditto Ditto 
} esired | 
Rivet steel he e. 50,000 4 of ultimate Ditto Ditto 180 deg. flat 
desired | 
Rivet steel, nickel - Fine, silky,,Bent around bar of same 
gradual break! diameter as rivet-rod 
—uniform) 
fracture } 
Steel castings (annealed) 65,000 min. 4 of ultimate 18 a Silky or fine 90 deg. around 
granular | pin with dia- 


meter=8 t. 


TABLE III.—Puysicat Requirements. Fui.-Sizep Tests. (¢ = THICKNESS OF PiEcE.) 





| 
| Ultimate 





Reduction | 





— | Tensile mene Elongation. ot Ares. ae een of Cold Bend without Fracture. 
| Strength. . 
- | ! — 
Ib. p.sq. in|Ib. p. sq. in percent. | 
Nicket Sree. 


Eye-bars 


E,c-bars (anrealed) .. 


at '35,600 min 48,000 min 9p.c. in 18 ft. in-! 
| cluding fracture 


180 deg. around pin with dia- 
| meter = 8 ¢, 
Mostly silky and free|In the neck of the bar, 90 dey. 
from coarse crystals) around pin with diameter 
|} =2% 


| 


To be re- 
corde 


SrructurRaL STEk1. 


Eye-bars 


| 
Eye-bers (annealed) .. .. |56,000 min} Half of | 10 percent. in 
: ultimate body of bar 
Angles # in. or less in thick- | Ma | oe 
ness 
Angles } in. or less in thick- o | oe | 
ness 


/180 deg. around pin with dia- 
meter = 2¢. 
Fine, silky 


[Open Sat, under blows of a| 
mer 


|Bend shut, under blows ofa 
hammer. 





TABLE 1V.—Greatest Permissible Unit Stresses in Pounds 
per Square Inch. 





For Dead Load For Dead 


and Regular load Ng 

= Live Load or omy) on 
for Dead Load 8®*7%" a" 

| and Wind. 





"For Nickel Steel in Eye-Bars and Ib. per sq. in. | Ib. per sq. in, 
Pins: 


Tension .. be en 3% a 30,000 39,000 
Shear on pins .. oJ ve of 20,000 | 24,000 
Bearing on diameter of pins i 40,000 | 48,000 
Bending on outer fibre of pins... 40,000 48,000 
For Structural Steel in Main } 
Members of Trusses, Towers, and | 
Bracing :— 
Tension .. aS i ee $e 20,000 24,000 
Compression “i -- 20,000 - vo! * (24,000 - 100 ls 
r r 
Shear on shop rivets, bolts, and pins, 13,000 16,000 
Bearing on diameter of shop rivets, | 
bolts, and pins ga Je eo 25,000 | 30,000 
Lending on outer fibre of pins... 25,000 30,000 





bor Ccetont Steel in Secondary Members of Lb. per 


sses :-— Sq. In. 
Tension in sub-verticals (hangers) is be 18,000 
Compression in sub-diagonals .. . 


18,000 - 80 —* 
r 


Shear on shop rivets and bolts .. = . 12,000 
_ Bearing on diameter of shop rivets and bolts 24,000 
For Structural Steel in Floor System of Roadway 
and Footways and in all Floor Beams :— 


Tension chords * ad os cs ‘eo 15,600 
Shear on shop rivets, bolts, and web-plate 

net section os Se ee od ri 10,000 

__ Bearing on shop rivets and holts ai ea ,000 
Yor Structural Steel in Floor System (including 

Brackets) for Railroad and Trolley Tracks :— ° 

Tension chords - bs ss Fe “ 10,060 
Shear on shop rivets, bolts, and web-plate 

net section. . ‘* ie a as 7,000 

Bearing on shop rivets and bolts 0 ; 14,000 

* Where I = length, and r = least radius of gyration, 


ue f ; both in inches. 
A reduction in unit stresses, made for all members not ver- 
tical, to allow for outer fibre stresses caused by the bending of 
the member under its awn weight. 


excess of the net section of the body of the member, 
and a net section at the back of the pin-hole at least 
equal to the net section through the pin-hole. All 
pins have a2-in. hole bored through their axis, 





and have a clearance of J in. with the members 


engaged. Eye-bars have a width not less than that | 


of their connecting-pins. Eye-bar heads are made 
by upsetting, without welding, and are not more 
than ;, in. thicker than the body of the bar. A 
section through the pin-hole has 30 per cent. excess 
of area over the body of the bar. Lengths between 
pin-holes do not vary more than ,\ in. for each 
40 ft. 

All steel castings, and all eye-bars before being 
bored, were annealed with a pure flame, heating the 
bar uniformly throughout its full length to a tem- 
perature not more than 75 degrees above that re- 
quired to make it non-magnetic and allowed to cool 
in the furnace to 570 degrees for not less than 12 
nor more than 24 hours. 

All material was thoroughly cleaned by hammers, 
scrapers, brush, and benzine, and painted at the 
shop with a mixture of 33 lb. of dry red-lead to 
1 gallon of boiled linseed oil. The work was re- 
painted with two coats after erection. 


(To be continued.) 
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The Construction of the Balance, according to Underlying 
Setentific Princeples and according to its Special Pur- 
pose. For Use by Manufacturcrs of Weighing Instru- 
ments, as also for Technical Collcyes and Schools. By 
Dr. E. Braver. Third Edition, completely revised, by 
T. R. Lawaczeck, D.E. Translated by H. G: WALTERS. 
Published by the Incorporated Society of Inspectors of 
Weights and Measures. [Price 15s. net.] 

Ir is curious and not a little humiliating to learn 

that there is no satisfactory English text-book on 

the theory and construction of the balance and of 
instruments for weighing. There are plenty of 
elementary works on mechanics treating some of 
the problems raised in balance construction, but 
these hardly meet the requirements of technical 
experts. We must su that those who have 
had occasjon to devise delicate balances for special 
purposes have discussed the theory applicable to a 
iculat case, while those who have supplied 
rougher instruments, as steelyards and weighbridges, 











have been content to trust to the experience 
accumulated in the trade. As a consequence, the 
manufacturer, the student, the inspector of weights 
and measures, who is responsible to the Board of 
Trade, have been left without adequate guidance 
in the fundamental principles that govern the 
niceties of construction. bsolete a even in- 
accurate patterns have too often supplied the place 
of correct scientific teaching. It would seem that in 
this country our energies have been exhausted 
in securing exact copies of standard weights and 
measures without paying sufticient attention to the 
methods by which those accurately-constructed 
weights were to be empjoyed. Doubtless the con- 
troversy that has round the pro adop- 
tion of a metric system, by unduly emphasising the 
distinctive character of the weights and measures 
in use, has contributed to this neglect of an im- 
ortant subject. The Incorporated Society of 
nspectors of Weights and Measures—a society that 
exists for the purpose of advancing knowledge and 
promoting accuracy in construction of weighing and 
measuring instruments—has long felt this want of 
a scientific treatise, and has now endeavoured to 
supply the omission by the exertion of its own 
members. The society is to be congratulated on 
the success of their effort, which has resulted in the 
translation of an excellent German book. Dr. 
Brauer’s ‘‘ Konstruktion der Wage” has gone 
through three editions, the last being revised by 
the capable hands of Dr. Lawaczeck; and it is 
this most recent edition which now finds an English 
dress. 

The plan adopted has its advantages and draw- 
backs. On the one hand we have a trustworthy 
exhibition of German methods. We have the 
means of comparing the practice that German 
authorities have pursued with that insisted upon 
by our Board of Trade. In some respects this 
comparison is not uninstructive ; and if the trans- 
lator had seen his way to enlarge upon points of 
resemblance and contrast, he would have greatly 
advanced the value of his services. On the other 
hand, in a book which carries the distinct impri- 
matur of the society, we have little or no reference 
to English workmanship. The only English firm 
mentioned is, we believe, Messrs. Day and Millward, 
of Birmingham. Of course, we understand, the 
book is not intended as an advertisement, but the 
continual allusion to German firms seems unjust to 
many eminent makers, who have shown themselves 
as ingenious in device as competent in construction. 
Mr. Walters, who has translated the book, has done 
his work faithfully; perhaps he has adhered a little 
too closely to the original, but he speaks so modestly 
of his share that he disarms criticism. Neverthe- 
less, we could have wished that he had not followed 
the German construction quite so accurately. Such 
expressions as ‘‘ there exists within the elasticity 
limit a quite definite, fairly regular! returnable 
after repeated loading, relation” can be improved 
from the point of view of the English reader, 

Practically the book consists of three parts, with 
an introduction bearing on balances and weighing 
in general. These three main sections treat the 
balance from the side of theory, of mechanics, and 
of adaptations to particular ends. Under the first 
heading, in dealing with the geometrical properties 
of weighing-machines, the author discriminates 
between those forms of balance in which equilibrium 
may be secured for different loads in various 
positions, and the more usual ‘‘ beam” balance 
of commerce, where the weight to be determined 
is brought into a definite and constant position 
of equilibrium by means of known weights. An 
example of the application of the first order is 
found in the machines for testing the strength of 
materials, a process which at ‘first sight seems 
rather remote from that of ordinary weighing. 
In weighing-machines as generally understood, the 
term ‘‘ beam” is a bad one, and in the wider prac- 
tical applications soon disappears, though theo- 
retically existent. When the load is inconveniently 
bulky, suspended pans are not adapted for its 
reception, and when the load is heavy counter- 
balancing by verified weights is a tedious process, 
however much it may be reduced by the employ- 
ment of balances with unequal arms, for it is found 
that there is a practical limit to the inequality that 
can be given to the lengths of the weight-arm and 
load-arm respectively. Hence ingenuity is taxed 
to preserve convenience and ensure accuracy. This 
problem is solved by the adoption of complicated 
contrivances known as combination balances, of 
which the weighbridge in ite various forms is a 
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common type. Here the author has a large field, | 
for he defines under the term ‘‘ weighbridge ” any | 
balance ‘* in which the load-pan is supported on | 
two or more axes which do not lie in one and the | 
same straight line.” In our opinion this is the most | 
valuable section of the book, for herein are described | 
the conditions that make for accuracy, and_ the | 
sources of error that have to be avoided by suitable 
construction. We could have wished to have fol- 
lowed the author in insisting upon the importance 
of some of the principles derived by analytical 
methods, to which principles scarcely sufficient 
recognition has been paid. Jn the matter of accu- 
racy attained, either relative or absolute, fuller’ 
details might have been given. ‘ 
In the section which we have denoted as mechani- 
cal, and in which the author enters into details of 
construction, many useful practical considerations 
are discussed at length. e treatment of knife- 
edges, for example, will be found to be thorough 
and valuable. ose who have had to do with 





pendulums—and a delicate balance may be com. | 
pared to a pendulum of enormous length—know the | 
trouble that is introduced by the saltatory motion 
of such a pivot. 
uniform] 


of irreg 


The knife-edge does not move 
on its bearing. Its motion is a number 
, if minute, jerks, and under sufficient 
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Fic. 127. 
magnifying power would present the appearance of 
motion on uneven stairs. In the case of an equal 
armed balance we have a possible source of error 
due to the rolling motion of the knife-edge, and 
one not easily eliminated, since at each weighing 
we have a different balance. It is recommended, 
though the practice seems of doubtful utility, that 
the knife-edge should never be made of a harder 
material than the bearing. The reason assigned is 
that injury to the bearing by vibration of the 
balance is more probable than damage to the knife- 
edge. This opinion may be justified, but appa- 
rently it is deduced from experience rather than 
theory. 

Finally, the forms of balances suitable for par- 
ticular pu are discussed. Here, of course, 
the choice of material is very large, but it is limited 
by one consideration ; the forms of balances de- 


View oy Up-Line Piatrorm Bur.pines, 











scribed are those of a class, and not the instru- 
ments specially devised for particular investigations. 
Consequently, delicate chemical balances come 
under review, but such a device as a quartz-thread 
gravity balance for the measurement of small dif- 
ferences in the intensity of gravity at various 
stations would not lie in the scheme. Similarly 
with accessories, forms of ‘‘ rider’ are described, 
but not, for example, arrangements by which 
electro-dynamic repulsion is employed for obviat- 
ing the use of a ‘‘ rider.” The author has before 
him essentially the balance of commerce, and the 
infinite variety of ways in which it is employed. 
This limitation is not without its value. If our 
illustrations have been taken from the minute, that 
is an accident, for the author is as ready to weigh 
a locomotive as he is a gramme. It is to the ad- 
vantage of the student that the same care of details, 
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the same minute attention to those principles of 
construction which will ensure convenience and 
accuracy, are exhibited in the one case as in the 
other. The Incorporated Society of Inspectors of 
Weights and Measures have rendered a very useful 
service to the cause they have at heart by putting 
this admirable treatise in the hands of the expert 
and student alike. Perhaps it is not too much to 
hope that this book will create a demand that will 
induce an English mathematician to treat the same 
subject, and in a form with which we are more 
familiar. 








THE WIDENING OF WEMYSS BAY 
RAILWAY. 
(Concluded from page 210.) 

On the widened line several of the stations had 
to be reconstructed, and as a type of these inter- 
mediate stations we give on page 270 illustrations of 
that at Inverkip. At first sight it may be difficult 
for the constructive engineer to understand why the 
roof for the station buildings and the verandah was 
made up of a series of ordinary principals with an 
apex over the elevation line of the station buildings, 
but the explanation is that the particular design was 
adopted to give a pleasant vista from each end of 
the station. This also explains the curved stiffen- 
ing member for the purlins of the verandah roof, 
and the result will be appreciated in part from the 
erspective view shown in Fig. 127, although a still 
better idea is afforded by a more distant view. It 
will be seen that the roof is carried by { columns 
of rolled-steel joists, which form the main sup- 
ports. The bottoms of these columns are fixed in 
concrete foundations by holding-down bolts and 
old rails, while the roof girders are riveted to 
the tops of the columns, as shown in Fig. 123. 
The inner wall of the station buildings consists 
of dressed -stone bases and dadoes, with tim- 
ber lining above. The outer walls of the building 
are constructed of stone, with faces of rough cast 
and dressed-stone quoins. The roof of the building 
is carried on plate web-girders, which, as shown in 
Fig. 123, assist in anchoring the cantilever girders 
forming the verandah. The web-girder is shown 
in plan and elevation in Fig, 125, while the verandah 
girder, which is of the lattice type, is shown in the 
main cross-section, Fig. 123, and the valance girder 
in Fig. 124. The roof girders are placed at 13-ft. 
3-in. centres. The verandah roof is entirely glazed 
and is supported on angle purlins. Fig. 126 shows 
details of the glazing of the verandah roofing. The 
general section shows the roof over the down line, 
and the key section (Fig. 122) and the perspective 
view (Fig. 127) illustrate the up line. @ accom- 
modation provided on the up-line side is a booking- 
office and the station-master’s room, a booking-hail, 
ladies’ waiting-room, general waiting-room, porters’ 
room and urinal, while on the down side there is 
a waiting-shed, ladies’ waiting-room, ticket-collec- 
tor’s room, &c. 

In connection with the widening of the line, 
there were heavy earthworks, and some heavy 
retaining-walls had to be constructed, while two 
new single-line tunnels—one at Cartsburn and the 
other at, Inverkip—had to be built. These new 
tunnels Were built parallel with the old tunnels. 
On the Port Glasgow to Upper Greenock section 
_of the line there was an excess of cuttiny over line 
| embankment, and the surplus excavated material 
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was deposited in two spoil-banks, one near each 
end of the Cartsburn Tunnel. To facilitate the 
removal and disposal of the excavated material, the 
contractors laid a temporary service line alongside, 
and parallel to, the existing main line, the distance 
between the two lines being 7 ft. This temporary 
service line was connected to the existing main 
line at two or three places, the ‘‘ points” of the 
connections being operated by ground-frames con- 
trolled from the signal-box on each side of the 
connection. The contractors were given possession 
of the existing main line during the night, in order 
that the necessary shunting operations could be 
carried on, and that the empty and full wagons 
could be disposed of. At the cutting flagmen were 
stationed for the protection of the existing main 
line, and for the purpose of warning workmen of 
thé approaching trains.. In the flagmen’s hut, 
which was ereeted at the site of the cutting, a tele- 
phone was fitted up, giving communication with 
the signalman on each side of the cutting. Where 
the cutting was in rock, as at the east end of the 
Cartsburn Tunnel, old sleepers were laid between 
the rails of the existing main line to protect the 
eer magar fr from being injuriously affected by 
blasting of the rock. 

On the Dunrod to Wemyss Bay section of the 
widening the principal excavation in the open was 
in the removal of the heavy rock-cuttings. The 
material excavated was conveyed in wagons along 
the existing main line, and deposited on the fore- 
shore at Wemyss Bay, where ground was reclaimed 
from the sea to make up the embankment neces- 
sary for the new station. Shunting was carried 
on in a similar manner to that described in connec- 
tion with the section of the line between Port 
Glasgow and Upper Greenock, and the same pre- 
cautions as to safety of traffic and men were taken. 
All surplus excavated material was deposited in a 
spoil-embankment at Ravenscraig, to which a con- 
nection with the main line was provided. 

Typical sections of the aneel are reproduced on 
page 271. Fig. 128 shows the lining adopted in 
soft ground, Fig. 129 that in partly soft ground 
and rock, and Fig. 130 is the section for rock, while 
the refuges and chimney-drains are shown in 
Figs. 131 to 133. The Cartsburn Tunnel is parallel 
to the old tunnel, the distance between the centre 
lines of the tunnels being 50 ft. This tunnel was 
380 yards in length. The width at springer level 
is 17 ft. 6 in., and the height from sgh-tovel to the 
soffit of the arch is 16 ft. 3in. The tunnel was 
driven by working from each end, and from an 
intermediate shaft, which was 60 ft. deep. To give 
additional working faces, and thus expedite the 
operations, a bottom heading was driven from end 
to end, and ‘‘ break-up” lengths were formed at 
intervals. Fora distance of about 50 yards in from 
the west tunnel front the ground is entirely soft, 
and at a point about 100 yards from the west front 
the soft ground disappears, the remainder of the 
tunnel being built through solid rock. The tunnel 
is lined throughout with red brickwork, having a 
facing of blue bricks, and the fronts are built of 
stone. There are six rings of brick in the arch 
where the tunnel passes through soft ground ; in 
solid rock the arch consists of four rings of brick- 
work, Fig. 134 is a view of the west end of 
Inverkip Tunnel, and Fig. 135 of the east end of 
Cartsburn Tunnel. 

The distance between the centre lines of the old 
and new tunnels at Inverkip is 40 ft. The new 
tunnel is built through rock, which at places was of 
a treacherous nature. The method adopted in 
constructing the tunnel was to sink a temporary 
shaft at each end, drive a top heading, and carry on 
full section work from each face. The tunnel was 
so short—namely, 180 yards—that it was not con- 
sidered advisable to form a ‘‘ break-up” length, and 
so give additional working faces, as this would have 
meant the driving ofa bottom heading. The tunnel 
is lined throughout with red brickwork, having a 
facing of blue bricks, and the fronts are built of 
stone. 

Of the retaining-walls some idea may be formed 
by the, two perspective views, Figs. 134 and 135. 
Owing to their close proximity to the existing main 
line, special care had to be taken so as not to interfere 
with the traffic. West of Upper Greenock Station 
there is a heavy Mi hoxdreanet 5 of red-brick work, 
with a facing of blue brick. This wall is 270 yards 
in length, 12 ft. in height, and of a thickness vary- 
ing from 3 ft. 6 in. at the top to 5 ft. 9 in. at the 
bottom, the face being built to a batter of 1 in 8. 
It took eight months to build the wall, and the 





greatest length built during any one month was 
55 yards. To hasten completion of the wall, exca- 
vating operations were carried on by night as well 
as by day, working from three faces. The exca- 
vated material, which was soft clay, was heaped 
alongside the existing line on a temporary platform 
and transferred to wagons on the existing main line 
during the night, to be afterwards conveyed to one 
of the spoil embankments, where the wagons were 
emptied during the following day. Building mate- 
rials, such as bricks, cement, sand, &c., were 
deposited during the night in front of the wall 
where required, as the contractor had not the use 
of the main line during the day. 

Other retaining-walls which are noteworthy 
are those at the west end of Inverkip Tunnel and at 
Wemyss Bay Station. The former wall, which is 
built of square rubble masonry, is about 40 ft. high, 
25 ft. thick at the bottom, plumb at the back, and 





tractors for the widening of the Port Glasgow to 
Upper Greenock and the Dunrod to Wemyss Bay 
sections respectively ; while Messrs. P. McBride 
and Co., Port Glasgow, were the contractors for 
the pier extension. Messrs. George Ferguson and 
and Sons, Glasgow, were the contractors for Wemyss 
Bay Station buildings, for whom Messrs. Alex. 
Findlay and Co., Limited, Motherwell, and Mr. 
Moses Barlas executed the steelwork and mason- 
work respectively. Messrs. John Miller and Co., 
Greenock, were the contractors for the station 
buildings at Inverkip and Upper Greenock. 

The works were designed and carried out under 
the direction of Mr. Donald A. Matheson, M. Inst. 
C.E., engineer-in-chief, Caledonian Railway, and 
the resident engineer was Mr. Robert W. Gairns, 
Assoc. M. Inst. C.E. 

In concluding our article we wish to express our 
indebtedness to Mr. Matheson for permission to 





Fie. 136. View or Rock Curtrine 


battered 1 in 6 on the face. The reasons for this 
heavy section of wall are the heavy surcharge, and 
the fact that the rock, which is sandstone with 
parallel beds of greasy clay, was of a treacherous 
nature, the beds dipping towards the railway. 

Fig. 134 shows this retaining-wall, and the view 
of the old and new fronts at the west end of Inver- 
kip Tunnel. The difference in height between 
the two fronts is clearly shown in the view, and is 
due to the fact that the new front had to retain a 
greater height of earthwork than the old in conse- 
quence of the natural slope of the hill. Fig. 135 
isa view of the cast front of the Cartsburn Tunnel, 
the new tunnel being seen to the left. It will be 
noted that the new tunnel is considerably longer 
than the old, the difference in length being at the 
east end. Our concluding view, Fig. 136, shows 
the rock-cutting at the east end of the Inverkip 
Tunnel. The material here is very hard whin- 
stone. The tunnel shaft was sunk in the cutting 
just clear of the tunnel face, and the steam-crane, 
shown in the’ photograph, was used for raising 
material, and subsequently for lowering the bricks 
for lining the tunnel. Part of the first length of 








the tunnel may be seen in the view. 
Messrs. Robert McAlpine and Sons, Glasgow, 
and Mr. George Pirie, Aberdeen, were the con-' 
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AT East Enp or INVeRKIP TUNNEL. 


publish the interesting drawings and photographs, 
and also to him and to his assistant, Mr. Gairns, 
for their courtesy in showing the writer over the 
works, and for the information to enable this de- 
scription to be prepared. 








THE RUSTING OF IRON, AND THE 
ROCHESTER, N.Y., STEEL CONDUIT. 

Last spring we published an article, supple- 
mented by a note,* on ‘‘ The Rusting of Iron. 
Examining the many researches of recent years 
on the still controversial question, we inclined to 
the belief that iron will be dissolved and will rust 
in the presence of only liquid water and oxygen, 
even if carbonic acid and other acids be absent, and 
that the initial process is electrolytic. To-day we 
wish to deal chiefly with the practical side of the 
problem. We have, however, to revert to the 
theoretical side again in view of some important 
investigations. : 

Soon after the publication of our article Professor 
W. A. Tilden, F.R.S., arrived at the just-men- 
tioned conclusion in an account of some very care- 
fully-conducted experiments, presented to the 


* See ENGINEERING, vol. lxxxv., pages 329 and 381. 
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Chemical Society of London. Professor Tilden, in 
particular, confirmed Whitney’s experiment, that a 
small amount of iron will dissolve in boiling water, 
free of air and carbonic acid. The iron was appa- 
rently left unchanged, and the water, or sup- 
posed solution, remained colourless. But when 
the liquid was evaporated in vacuo and concen- 
trated from 700 to 35 cubic centimetres, and 
air then admitted, the colourless liquid turned 
cloudy and brownish, and the presence of iron was 
clearly established. Some of the Swedish iron 
which Tilden experimented with had therefore been 
dissolved by the water, forming ferrous hydroxide. 
He regards the dissolution as initially electro- 
lytic, because there are always impurities in com- 
mercial iron, which will form couples with the 
metallic iron. Such impurities are scale and slag; 
in addition to graphite, silicon, sulphur, and phos- 
phorus, some of which combine with the iron to 
form compounds which are electro-negative to iron. 
Whitney had gone further, as we explained in 
our previous article. In agreement with Nernst’s 
solution theory, he assumes that even pure iron, if 
it were known, would send out ions into the partly 
jonised water; but this solution process would 
very soon be stopped in the absence of any electro- 
motive force. 

About the same time as Tilden, Dr. J. Newton 
Friend, M.Sc., of Mildenhall, Suffolk, was engaged 
in similar experiments carried out in the labora- 
toratories of Professors Tafel and Manchot at the 
University of Wiirzburg.* Friend agrees with 
Moody, however ; he denies the solubility of pure 
iron in water, and declares the electrolytic theory 
to be untenable. Friend’s ‘‘ pure” iron—Tilden 
carefully avoids the term ‘‘ pure ”—contained 99.55 
per cent. of Fe; its origin is not explained. In 
repeating the dissolution experiment, he did not 
concentrate his liquid as Whitney and W. H. 
Walker and Tilden had done, but he contented 
himself with boiling pure iron, wrought iron, steel, 
and cast iron for several hours in water, arguing 
that long-continued boiling should produce the 
same effect that the concentration of the diluted 
solution would have. As he did not observe any 
change in the iron, except that the cast iron 
darkened slightly, and as his solutions did not 
afterwards give the iron reactions, he suggests that 
some air containing carbon dioxide had been left 
in the water of the other experimenters in spite of 
its having been boiled for a long time previous, and 
that hence the electrolytic theory is untenable. 
But this argument does not disprove Nernst’s con- 
tention at all. The dissolution of iron in pure 
water should be very limited; long-continued 
boiling under exclusion of air and all other in- 
fluences should not increase the amount dissolved. 
Neither Tilden nor Friend refer to Nernst, however. 
Friend also distilled water from caustic soda on iron, 
and exposed different irons at red heat to the action 
of steam. The latter reaction is generally supposed 
to yield iron oxide and hydrogen. Friend believes 
that, in the absence of all traces of acid, red-hot iron 
would not decompose water either ; but as iron gives 
off gases, carbon monoxide (CO) and carbon dioxide 
(CO,) and hydrogen, at red heat, the last traces of 
which are, according to Belloc and to Boudouard, as 
difficult to remove as it is, according to Leduc, to 
remove the last traces of air, by boiling the water, he 
leaves this question undecided. We should mention 
that Tilden refers to these gases and also to these 
recent researches of French scientists, without 
further commenting on their importance. Friend 
pvints out that the CO given off by hot iron would, 
in the presence of steam, yield carbonic acid (CO,) 
and hydrogen, and that this reaction would explain 
the oxidation of hot iron in apparently pure steam. 
in his other experiments Friend agrees more or 
less with previous experimenters. 

The long paper on ‘‘ Electrolytic Corrosion,” 
which Professor W. W. Haldane Gee, in conjunc- 
tion with Mr. 8. Butterworth, presented to the 
Manchester Section of the Institution of Electrical 
‘ingineers, in March, 1908, dealt with many general 
clevtrolytic phenomena, which are not as a rule 
described under the term of corrosion. Gee accepts 
the view that all corrosion is essentially electro- 
lytic as a convenient hypothesis. In studying loss 
by corrosion he makes use of his method of sus- 
p2nding the electrodes from the arms of a balance. 
His tests of the passivity of iron (transformer iron) 
were confined to solutions, half-normal or of 10 per 





* See Journal of the Iron and Steel Institute, vol. Ixxvi'., 
paze 5, 


cent., of alkali salts, carbonate, bicarbonate, and 
nitrate ; in some cases he limited the space about 
one of the electrodes by placing this electrode in a 
small porous pot. Iron and steel were found to be 
electro-positive to ordinary iron oxide, and also to 
the oxide coating of blued chains. As long as this 
coating was perfect it protected the iron, but not 
when imperfect ; bright steel lost in Manchester 
water 0.0173 lb. per square foot per annum, while 
imperfectly blued steel lost twice as much — 
0.0332 lb. Mr. W. Cramp pointed out in connec- 
tion with this observation that tram-rails became 
partly covered with a coating of black oxide, due to 
the constant sparking and rolling of the wheels ; 
rifled gun-barrels might perhaps be oxidised by 
electric discharges. 

As regards “different kinds of iron, Gee recalled 
the facts that on the destroyed Tay Bridge the 
rivets, connecting cast and wrought iron, and the 
wrought-iron work were found to have suffered 
particularly, and that nickel steels containing 
— were more subject to corrosion than others. 

'assing to the corrosion of pipes, Gee expressed 
the opinion that bad cases of corrosion due to stray 
currents could only be found outside the United 
Kingdom, and that the destruction of overhead 
tramway equipment had been much e rated 
by Tweedy and Dudgeon in 1906. The Post 
Office had experienced some trouble in London 
with small distribution cables, but had guarded 
against it by liberally using petroleum jelly 
when drawing-in lead-covered cables. In some 
cases, however, there were no works in the neigh- 
bourhood to account for the direct currents ob- 
served, and he had studied the corrosion of iron, 
lead, and copper in sodium sulphate and sodium 
chloride (normal solutions) under the influence 
of alternating currents. The corrosion caused by 
alternating currents was always less than 1 per cent. 
of the corrosion which direct currents of the same 
intensity would have produced ; but it did exist, 
especially in the case of iron. It will be remembered 
that the Metropolitan Water Board holds supply 
companies of alternating currents responsible for 
corrosion damage. Gee also advocated an official 
electrolytic survey of the Metropolis, which J. G. 
Cunliffe deprecated as difficult to carry out and to 
interpret, and therefore misleading. Cunliffe drew 
attention, however, to the effects of electric osmosis, 
which carried water to the cathode, corroded bonds, 
and led, as Mr. R. Porter further emphasised, to 
the destruction of bridges and of conduit systems 
whose joints were not water-tight. Water crept in 
between the bridge and the bitumen, whose insula- 
tain would break down if there were stray currents 
on an otherwise insulated structure ; iron bridges 
should be carefully earthed at several spots, as the 
natural earthing was generally poor. Gee had him- 
self referred to osmosis ; but his experiments on 
ducts and bricks of concrete, cement, sand, plaster, 
&c., in the dry and: moist conditions, made with 
sheet-metal or, better, mercury, as electrodes, were 
hardly more than resistance tests. 

The very extensive series of tests made by Pro- 
fessor E. Heyn and Dr. O. Bauer, in the Material- 
priifungsamt near Berlin, concern chiefly the corrodi- 
bility of iron under ordinary conditions. The 
account of these experiments covérs more than a 
hundred pages and eight plates of the Mitteilungen 
of the Priifungsamt for 1908. As regards the 
fundamental problem, the authors once more con- 
firm Spennrath (who first established that iron will 
rust in the presence of liquid water—not vapour 
merely—and oxygen) and Whitney, Walker, Tilden, 
&c. We cannot say, however, that their experi- 
ments on this point carry conviction ; it is quite 

ssible that they did exclude all traces of car- 
Soaks acid, but they do not mention the many 
precautions which Moody found necessary, and 
which Tilden and also W. H. Walker repeated, 
substituting, e.g., quartz or Jena glass for the 
ordinary glass, which turns alkaline in contact with 
water. But whether or not rusting will start only 
in the presence of carbonic acid or some other acid, 
is, after all, a theoretical question. All investi- 
gators are agreed that the presence of acid and 
electric currents favour and hasten the rusting, 
and in practice we are never able to exclude a 
traces of air, and thus of acid. Yet, if Heyn and 
Bauer are right, air containing 15 per cent. of 
carbonic acid is only twice as corrosive as air 
which is free from that acid. The access of oxygen, 
they emphasise, is at least equally important. Car- 
bonic acid and water alone will dissolve a limited 





amount of iron to ferrous carbonate ; but it cannot, 


in the absence of air, produce rust. When in their 
experiments the air gained access merely by diffu- 
sion, the rusting process was slow. When air was 
bubbled through the water, the rusting was much 
more energetic, and especially so when oxygen was 

through the liquid or over the liquid. The 
rapidity of the rusting increased, in fact, with the 
partial pressure of the oxygen above the water. 
On the other side, decrease of the oxygen pressure 
retarded the rusting very considerably. Attempts 
to keep the air out of the water by layers of oil or 
petroleum did not answer, because oils absorb 
oxygen as well as carbonic acid. But when the re- 
ee water was filtered through charcoal, which 
absorbed the oxygen, or when p eh bags were 
suspended in the water, the rate of rusting was 
reduced to one-fifth. This is probably the explana- 
tion for the remark made by Mr. E. G. Acheson 
during the discussion of Burgess’s paper presently 
to be mentioned, that graphite, jal especially his 
deflocculated graphite, prevented rusting in screw- 
cutting operations. Heyn and Bauer discuss the 
question of the oxygen concentration at some 
length. The highest concentration, they point out, 
was not always near the surface of the liquid. In 
a flanged pipe dipping into water the air-bubbles 
would collect on the corners of the lower surface of 
the flange, and the rusti would start there. 
Hydrogen peroxide, to which Dunstan and others 
ascribed importance, did not appear to have greater 
influence than air. Coal- retarded corrosion ; 
as, however, oxygen an. 8 diffuse through the 
water-seal of gas-holders, corrosion might set in on 
the walls of the iron bell. 

The presence of oxygen was also found to be an 
important factor in the experiments with galvanic 
couples. According to W. H. Walker and others, 
oxygen acts as a depolariser, and thus increases the 
potential differences. In water free of air, iron 
corroded very little when in contact with other 
metals ; a direct electrolytic decomposition of the 
water would hence not appear to be caused by such 
couples under ordinary circumstances. These ex- 
periments of Heyn and Bauer were made in dis- 
tilled water, in supply water from the mains, and 
in artificial sea-water. Iron suffered in galvanic 
couples the more, the nobler—i.e., the more in- 
corrodible—the other metal was comparatively, and 
this ratio depended, of course, on the nature of the 
electrolyte. Contact with copper and with nickel 
exposed the iron to increased corrosion, A flange 
of cast iron on a pipe of mild steel would suffer, 
and protect the steel. Much would depend also 
on the mechanical treatment—rolling, forging, and 
annealing of the different sorts of iron in contact 
with one another. Part of a Galloway boiler 
which was corroded near a welded seam was 
tested mechanically and electrically, and under 
the microscope; it resulted that the seam had 
been overheated, and that the overheated por- 
tions were less attacked, and the not-over- 
heated iron corroded more when in contact with 
the other iron than when alone. The influence of 
brass was particularly studied, as the Material- 
priifungsamt makes considerable use of hydraulic 
diaphragm testing-machines,* built up of cast iron 
or steel and brass diaphragms. In experiments ex- 
tending over a year the corrosion of these gauges 
was found to be very slight, and it was further 
diminished to less than 10 per cent. of its amount 
by mixing the water with glycerin. 

The tests of the durability of different irons lasted, 
as a rule, twenty-two days, and they are being con- 
tinued. It was observed that too much depended 
upon the particular conditions to justify general 
classification on the strength of a few experiments ; 
the importance of the time-factor should also be 
considered. Cast irons with percentages of man- 
ganese ranging from 0.4 to 3, and of phosphorus 
ranging from 0.07 to 3.4, differed little in their 
behaviour, however, so that these two elements 
would not appear to affect the corrodibility so much 
as is generally believed. Setting, in other experi- 
ments, the corrosion of a mild steel in supply water 
equal to 100, a weld iron gave the figure 101, and a 
grey cast iron 107. As these differences are un- 
expectedly small, Heyn and Bauer renew their ap- 
peal to hydraulic engineers and authorities to wantin 
them with information as to the behaviour of iron 
and steel conduits ; so far that appeal had not been 
responded to. The same three irons just men- 
tioned corroded in dilute sulphuric acid in the ratio 
1:2: 100, showing that no conclusions as to the 








* See ENGINEERING, vol. lxxxiv., page 861, 
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durability of pipes can be drawn from experiments | 
made in the pickling-tank, which are not rarely | 
regarded as conclusive. 

The tests of the corrosion—i.e., loss of weight in 
a very great number of solutions of salts, acids, and 
bases—also lasted 22 days, and were, in the majority 
of cases, conducted with sheets of a weld iron (0.1 
per cent. of C, 0.6 Mn, 0.17 P, 0.099 8, 0.239 Cu, 
0.19 As) suspended by glass rods, and wholly im- 
mersed in the solution. In each case the experi- 
ment was started with distilled water, to which the 
electrolyte was gradually added, so that a series of 
progressive concentration tests was performed for 
each salt. Some of the results were hardly in accord 
with other observations and assumptions, and it 
is as well to point out once again that the oxygen 
concentration, which depends on stirring and other 
conditions, exercised a determining influence. Asa 
rule the diluted solution attacked the iron less than 
the distilled water. As the concentration increased 
the cerrosion curve rose again to one or sometimes 
two points of maximum corrosion ; such electrolytes 
were the sulphates of ammonium, magnesium, iron, 
manganese, certain chlorides, the prussiates of potas- 
sium, alkalis, permanganates, and borax ; sodium 
nitrate gives two maximum ccrrosions, 

The corrosion was, especially near the maximum 
points, essentially local, irregularly distributed over 
the surface of the metal ; that is, of course, one of | 
the unfortunate characteristics of the corrosion of | 
iron, When the concentration was further increased | 





is to say, chromic acid acted, even in very diluted 
solution, as a protective without being absolutely 
a non-corrosive ; the iron was attacked, but turned 
passive. In this case, hence, the indifferent concen- 
tration was very low. In other cases it was higher 
and influenced by local conditions. Alkali car- 
bonates, as well as sodium phosphate, were not 
found to be protective, contrary to the usual 
opinion, in dilute solutions—proving badly corrosive, 
in fact ; it was only at higher concentration that 
they did not attack the iron. The alkali chlorides 
and sulphates, on the other hand, proved less corro- 
sive than pure water, probably because those solu- 
tions do not absorb oxygen so readily as water does. 
Cement afforded protection as long as it was not 
quite set, but not afterwards. In many other cases 
an indifferent concentration was never reached ; 
most sulphates and chlorides belonged to this class 
—that is to say, they continued to attack iron in the 
more concentrated solutions. 

The potential determinations made in connection 
with these corrosion tests in electrolytes ran more 
or less parallel to them. To the indifferent concen- 
tration there corresponded frequently a potential 
of —0.2 volt; less concentrated solutions showed 


algebraically greater negative potentials. When the 


potential was nearer zero (less negative), no corro- 
sion would be observed, as a rule; when more 
negative, corrosion might, or might not, occur. The 
experiments also showed that the passivity attained 
in certain electrolytes was only conditional ; immer- 


beyond this critical maximum corrosion, the activity | sion in a non-corroding liquid would not. protect 


became smaller, and, as a rule, an indifferent concen- | the iron against corrosion in another solution. 


tration was reached, in which no further corrosion 


It 
was also noticed that the fluctuations in the poten- 


ensued. Heyn and Bauer call this the ‘‘ Schwellen- | tials, depending upon the mechanical treatment of 
Concentration " (literally threshold concentration). | the iron, were only distinct in distilled water and 


In the case of chromic acid and the potassium | 
chromates, and also calcium hydrate, the corrosion 


in certain electrolytes, like the alkali chlorides, 
but not in ferro-sulphate. This, Heyn and Bauer 





Fia. 2. 


views, since the solution pressuré of iron should not 
be affected by the mechanical treatment. The real 
iron potential would be observed in ferro-sulphate ; 
in the other solutions, which did not contain iron- 
ions to start with, but which contained oxygen, 
it was the potential of an oxygen electrode that was 
measured. We see that the influence of oxygen 
may explain several otherwise apparently contradic 
tory cbservations. 

In the Journal of the Franklin Institute of June, 
1908, G. B. Heckel reviews the question of the 
protection of iron and steel with special regard to 
protective coatings. Linseed oil he finds too per- 
meable to air and moisture; finely-ground pig- 
ments with China wood oil, varnish gums, and 
also heavy petroleum, are more recommendable. 
Zine chromate and some double chromates, preci- 
pitated simultaneously, made the best pigments. 
As regards the theory, he sides with Cushman. 

(To be continued.) 








ELECTRIC LIFT-CONTROL GEAR. 

WE illustrate on this and the opposite pages a form 
of electric lift-control gear, for direct-current ee 
developed by Messrs. Laurence, Scott, and Co., Limited, 
of Norwich. A general front view of the controller is 
shown in Fig. 1, while details of the contactors, or 
reversing switches, are given in Figs. 3and 4. Fig. 2 
shows inside and outside views of the cage-switch, and 
Figs. 5 and 6 show the connections of the gear 
arranged respectively for switch-in-cage and push- 
button control. atte: 

From Fig. 1 it will be seen that the controller itself 
is built up of a skeleton form without the use of marble 
or slate panels, the whole of the apparatus being 
carried on a metal framework, insulated where neces- 
sary with micanite. This construction eliminates the 
possibility of the controller being crippled by the break- 
age of a panel, and at the same time leaves the whole 


fell off. almost at once toa minimum value, That conclude, would be in agreement with Nernst’s | arrangement free to be adjusted or worked at from one 
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side bya workman, who will have all connections and de- 
tails in view together. It does away with the necessity 
of having the terminals and interconnections brought to 
the rear of the controller, where they are only acces- 
sible to a workman after he has got into the s 
behind, which is generally cramped and dark, and not 
infrequently dangerous. There is little doubt but 
that gears of this class will tend to develop along the 
lines of skeleton construction in the future. The 
marble or slate panel arrangement has done good 
service in the past, but there are many signs of its 
supersession by purely metallic constructions, with 
insulating material of good quality placed only where 
it is required, and not used for the mechanical framing 
of the gear. In the actual controller under considera- 
tion the solenoids and other details are mounted inside 
a box built up of angles and flat iron with sheet-iron 
sides, and provided with doors as shown. This box 
forms a safeguard against accidents to workpeople and 
others, and at the same time excludes dust and moisture, 
while it forms no impediment to adjustment or repair, 
as the doors cover the whole of the front. 

Figs. 1 and 5 show a controller arranged for switch- 
in-cage operation, and a study of the latter figure will 
make clear the function and electrical pu of the 
various parts of the controller, as shown in Fig. 1. The 
two main contactors, or reversing-switches, fixed on 
either side of the upper part of the gear, and shown 
at the top of the diagram, are in the main circuit, and 
have their contacts cross-connected, so that the arma- 
ture current is in opposite directions, depending on 
which of them is closed ; they cannot be both closed at 
the same time. These contactors are’ operated by 
coils, the current to which is controlled by the cage- 
switch as shown, the throwing over of this switch 
into one position or the other resulting in the closing 
of the corresponding contactor, and the travel of the 
cage either up or down. The operating coil-circuit 
contains limit switches and gate-switches in series, the 
former stopping the cage at the ends of its travel if the 
cage-switch is not operated, and the latter preventing 
the starting of the cage if any of the gates are open. 

The overload automatic device is shown at the left- 
hand side of the diagram, and in the bottom left-hand 
corner of Fig. 1. It consists of a solenoid with two 
coils, whose function is to attract an armature which 
short-cireuits the contactor operating coils, and thus 
opens the main circuit. Of the two coils, one is in 

eries with the main circuit, and responding to over- 

loads on the motor, lifts the armature; while the 
other is a shunt coil whose duty it is to hold the arma- 
ture in the closed position when once it has been 
lifted. The fitting of a series coil alone would result 
in the dropping of the armature immediately the 
contactor opened, when, if the cage-switch was held 
in and the overload was persistent, the armature would 
again lift, to at once drop again, and so on, a con- 
‘nuous pumping effect being produced. 

The starting switch consists of a swinging arm 





contact, so that they carry current during starting 
only, and as the main circuit is always broken on the 
contactors, there is no sparking on the carbons, and 
they last indefinitely. e two extra carbon contacts 
fixed at the left-hand end of the starting-arm are used 
for the insertion of an extra resistance in the motor 
field, in order to speed up, after the starting resistance 
is cut out. The connections for this extra resistance 
will be clearly seen in Fig. 5, which also shows the 
other field connections, which are made by means of 
auxiliary contacts attached to the contactors. This 
extra field resistance is also used in connection with 
the slowing-down gear. The cage-switch is fitted with 
extra contacts, an jal leads are run to the resist- 
ance, so that when the switch is in a half-cock posi- 
tion the resistance is in short-circuited, the effect 
being to give a period of slow motion at stopping, 
which makes it easy for the attendant to bring 
> the cage exactly on the level of any of the floors, 
The connections for this arrangement are not shown 
in the diagram. In some controllers this slowing-up 
effect is obtained by bringing down the starting-arm 
before the contactor opens, which puts the starting 
resistance in circuit again, and at the same time throws 
in a further resistance, which is shunted across the 
armature. 

The contactors, or relay reversing switches, are 
shown in detail in Figs. 3 and 4, in which the micanite 
insulation method of construction will be seen clearly. 
The form of main brush adopted for these switches is 
simple and neat, and is, we understand, the subject of 
a patent. The brushes consist of a number of rect- 
angular copper laminations, each of the same length, 
riveted together, the completed brush being carried in 
a micanite sleeve, as shown. The device is very simple 
to manufacture, and gives great flexibility and 
contact. As arranged, the lower end of the brush does 
not leave its contact when the switch opens, but the 
pressure between the brush and contact is a maximum 
in the closed position, The switch is provided with a 
magnetic blow-out, and as it is situated at the top of 
the apparatus, there is plenty of clear head-room for 
the are. The resistance-coils consist of ‘‘ Eureka” 
wire Wound on iron tubes, insulated with micanite, the 
finished coils being covered with asbestos paint. The 
tubes are fixed in the top and bottom of the case, and 
being open at the ends, a chimney effect is produced. 
The cage-switch, for which, in common with the con- 
troller, a purely metallic construction with micanite 
insulation has been employed, is shown in Fig. 2. The 
switch is provided with a removable key, and is 
arranged with an internal spring, so that when the key 
is out it automatically returns to the “ off” position. 
In addition the key has to be pressed into its socket 
against a spring, and held in position during the travel 
of the cage in either direction, the switch returning 
itself to the off position and locking itself as soon as 
the key is removed. This arrangement is optional, but 
is usually fitted for passenger lifts. 





operated by a solenoid, and is furnished with a series 
of carbon contacts. When the resistance is completely 
cut out, the carbons are short-circuited by a metal | 





In addition to the switch-in-cage system described 
above, Messrs. Laurence, Scott, and Co. have also de- 
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shown in Fig. 6. The controller itself is generally 
similar to that shown in Fig. 1, the overload coil, how- 
ever, being omitted, as in push-button lifts it is usual 
to rely on fuses or automatic circuit-breakers in the 
main circuit to take care of heavy overloads. From 
the diagram it will be seen that one push-button for 
each stopping place is fitted in the , and that one 
is fitted at each floor. Assuming the lift unoccupied, 
the pressing of the button on any floor brings the cage 
to that floor, whtre itsteps. The gate at that floor can 
then be opened and the eage entered, when the press- 
ing of any button in the cage causes it to travel to the 
corresponding floor, but the cage cannot be moved 
until the gate is closed, and no gates can be ed 
except the one at which the cage is standing. pas- 
senger in the cage has complete control over its move- 
ments, and the pressing of buttons on any of the floors 
will not affect its travel to the floor desired by the 
passenger. 

From the diagram it will be seen that the pressing of 
any of the cage or floor-buttons energises and c a 
corresponding electrically-operated limit-switch, which 
in turn energises the controller-operating solenoids ; 
the cage-buttons, however, cannot complete circuit 





veloped a push-button control arrangement, which is 


until the floor-switch is closed by a passenger standing 
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in the cage. Stopping is brought about by the break. 
ing of the solenoid circuit at the limit-switches, which 
are forced open mechanically by the passing cage. The 
change-over switches shown are thrown from one posi- 
tion to the other by the cage in passing, and determine 
y direction of motion of the cage to reach 
any floor. These switches are not required for the top 
and bottom positions, as, obviously, the direction of 
motion necessary to reach either of these positions is 
the same for any situation of the cage. The slowing- 
down motion for stopping, descri for the switch- 
in-cage system, is in use for the gear also, the extra 
resistance being short-circuited special switches 
operated by the cage, and which are not shown in the 
diagram. The contacts marked T are arranged to 
make circuit when the contactors are open, and 
revent the closing of the second contactor when the 
rst one is closed, as would be possible if a suitable 
push-button were pressed, if they were not present. 
This effect could not occur with the cage-switch con- 
trol, since it is impossible to throw that switch into 
two positions at the same time. 

By the courtesy of Messrs. A. W. Penrose and Co., 
Limited, of 109, Farringdon-road, E.C., who are 
Messrs, Laurence Scott's London agents, we had an 
opportunity of inspecting a number of lifts in opera- 
tion with both types of control. The ease of the 
starting and stopping of the cage was in all cases 
excellent ; in one cage-switch control a controller 
giving several speeds was fitted, and a cage speed of 
420 ft. per minute was reached in a very short time 
without any unpleasant sense ot extreme acceleration 
being obvious to the passengers. In the push-button 
lifts the value of the slow-motion arrangement in 
stopping the cage directly opposite any floor, without 
overrunning, was very marked. We understand that 
ae lifts of this class by Messrs. Laurence, 
Scott, and Co. have been adopted to a considerable 
extent in the Navy, being fitted to the vessels of the 
Dreadnought class. 

It may also be mentioned that Messrs. Laurence, 
Scott, and Co. have erected a special testing-tower 
50 ft. high at their works. The tower has two cages 
which can be loaded up to 3 tons each, and by its use 
lift equipments can be tested under actual working 
conditions. The possibility of making these tests tends 
to do away with the necessity for adjustments and 
alterations when lifts are finally erected in situ. 





NORDDEUTSCHER-LLOYD TWIN -SCREW 
STEAMER ‘‘GEORGE WASHINGTON.” 

Tur George Washington, the latest and one of the 
largest Atlantic steamers afloat, though not one of the 
very fastest, is not the first steamer of that name which 
has sailed between the Weser and New York. A 
paddle-boat, Washington, 320 ft. in length, provided 
with two masts and two funnels, was built in the 
United States in 1847, and acquired by the Ocean 
Steam Navigation Company for the trans-Atlantic 
service. The Ocean Steam Navigation Company, in 
which German capital was interested next in amount 
to American capital, did not prosper, and the Nord- 
deutscher-Lloyd succeeded it. The new George Wash- 
ington, which the American Ambassador in Berlin, Dr. 
David Joyne Hill, launched and christened on Novem- 
ber 10, 1908, was built by the Stettiner Maschinenbau 
A.-G. Vulean, Stettin, who have constructed all the 
fast, and several of the large intermediate, German 
liners now in the Atlantic and Eastern services. On 
our two-page Plate XXI., with this week’s issue, we 

ive a longitudinal section (Fig. 1) and plans of all the 
, et (Figs. 2 to 10) of this latest vessel, while Fig. 11, 
ge 278, gives a cross-section amidships. The ship’s 
length is 722} ft., displacement 36,000 tons, the engines 
indicate 20,000 horse-power, and the speed is 18.5 knots. 

The comparative table in the next column gives the 
dimensions of the George Washington and of the 
Kaiser Wilhelm II., of the Norddeutscher - Lioyd 
Atlantic service, as well as of the intermediate White 
Star liner Adriatic, built by Messrs. Harland and 
Wolff, of Belfast, and of the Cunard liner Mauretania, 
built by Messrs. Swan, Hunter, and Wigham Richard- 
son, Limited, of Wallsend-on-Tyne. Of these vessels, 
the Kaiser Wilhelm IL. and the Mauretania have been 
described in previous issues of ENGINEERING. * 

Special Features of the Design.—We will first men- 
tion a few characteristic features of the design of the 
George Washington. The vessl has been constructed 
as a twin-screw passenger and freight steamer to meet 
the requirements of the German, British, and United 
States authorities. Four continuous steel decks (see 
Fig. 1) extend for the whole length of the ship from 
stem to stern. These are the orlop deck, lower deck, 
intermediate deck, and main deck. There is an 
additional cargo deck interrupted by the engine and 
boiler-rooms, and a further partial deck in the fore part 
of the ship. The bridge-house, having nearly half the 
length of the ship, had to be constructed as a storm- 

* For description of the Kaiser Wilhelm II., see Ena1- 
NEERING, vols. Ixxiv. and Ixxvi. The Cunard s.s. Maure- 
tania was fully described in vol. Ixxxiv. 


TaBLE I.—Comparative Table of Dimensions of 
Atlantic Liners. 


| 





! 
“ | “Kaiser ‘George 

Steamer ~ .. “ Adriatic.” — | Wilhelm | Washing- 
nia” mn” | ston.” 





Length over all ../725 ft. 10in.; 785 ft. 706 ft. Gin. 722 ft. 5in. 
Length between| 
pe sadioulers ..|708 ft. 4in.| 760ft. | 678 ft. 697ft.6}in. 


Breadt .-| 75 ft. Gin, | 88ft. | 72 ft. 78 ft. 
Depth -- «| 40ft. 60 ft. 6 in. 52 ft. 6 in. | 52 ft. 9 in. 
Gross tonnage -»| 24,540 33,200 | 20,000 26,000 


Approximate  dis-| | 

placement tons} 40,790 43,000 | 26,000 | 36,000 
Indicated horse-| 

power .. .-| 16,000 68,000 38,000 | 20,000 





Engines... --|Four- crank Turbines (Quadruple! Quadruple 
balanced! expansion} expans.on 
quadruple | 

Revolutions per) | 

minute .. eel 82 180 80 83 

Speed of ship knots! 18 25 234 18} 

Boilers oe ..| 8double, 23 double, 12 double, 8 double, 
| 4single | 2single | 7single 4 single 

Furnaces .. ..| 60 | 192 124 60 

Steam pressure} | 

Ibs. per sq. in. | 210 195 213 213 

Heating surfacé (H)| | 

8q. ft.| 52,000 159,000 107,650 | 52,500 
Grate area (G), sq. | | 
ft. .. ie we 1,260 4 060 3,120 1,280 

H:G oo} 41.2 $9.2 34.5 41.1 

Draught .. ..| Natural | Howden | Natural | Howden 

Number of passen-/ 

gers :— } 
First-class ..| 509 560 771 520 
Second-class ..! 308 500 331 377 
Fitted 1272 
Third-class — | 1200 770 614 
Fourth-class .-| _- 


‘igepe Tes 1430 





deck. In these features the George Washington differs 
from the Kaiserin Auguste Victoria, the Hamburg- 
America boat, built by the Vulcan Company in the 
years 1904 to 1906, and as the Germanischer Lloyd had 
meanwhile modified its rules, many of the stiffening 
members could be placed in the bridge deck, so 
that it was possible to dispense with the doubling of 
the main rd and intermediate deck stringers, as well 
as the compensations for the shell, which had been 
required in the case of the Auguste Victoria. 

Strength and Seaworthiness— Vibrations.—The height 
of the structure above the water-line does not permit 
of sufficient stability when the ship is empty of cargo 
and ballast, and the George Washington, like other 
ocean steamers, must under these conditions have half 
its double-bottom tanks full to secure a positive meta- 
centric height. With the small amount of cargo on 
board which a fast mail-boat has time to embark, and 
with all the ballast-tanks full, the metacentric height 
rises from 500 to 650 millimetres (20 in. to 25.5 in.). 
Further to steady the ship, bilge-keels, 400 milli- 
metres (15? in.) in height, have been provided amid- 
ships, over a length of 80 metres (262 ft.). The rudder 
area is ,5 of the maximum longitudinal surface im- 
mersed with the maximum draught of 33 ft.; the 
vessel should therefore obey her rudder quickly. 

As regards bending moments, it is customary, and 
in accordance with Rossi, to assume the ship momen- 
tarily to be poised upon the crest of a wave of her 
canuaath. whose height is 7 L (one-twentieth of the 
length). Different types of large ocean steamers—that 
is, vessels of more than 600 ft. in length—have, 
roughly speaking, the same maximum bending moments. 
Theworst case to be encountered is that when the crest 
is rising near the main frame, and all the coal-bunkers 
amidships are nearly empty—conditions that might 
have to be faced when the ship is nearing her destina- 
tion. The displacement to be considered is not the 
maximum, therefore ; the normal displacement D in 
tons is generally taken. The approximate formula 
for calculating the maximum bending moment M is: 
M=DLp, where »p is a coefficient. In the case of the 
Mauretania the p has, by careful experiments, been 
determined to be 29.65. The average value for p for 
fast mail boats and freight lies near 33 or above ; for 
extremely swift ships between 29 and 30. The George 
Washington has not been designed for great s ; 
her p is estimated at 33, as in the case of the Kaiserin 
Auguste Victoria, while in the Wilhelm IIL., and in 
the sister-ship, Kronprinzessin Cecilie, it is esttmated 
at 29. Mr. Paul Driessen, of Stettin, whose table on 
the strength of four of the largest new Atlantic 
steamers we reproduce in the next column, does not 
refer to definite experiments. 

The calculations have only been made for the main 
scantling, and the moment of inertia of the correspond- 
ing girder has been calculated for a height reckoned 
up to the uppermost continuous deck, allowing for the 
diminution of the cross-section by the hatches ; in the 
case of the George Washington the bridge-deck has 
been taken as the top boom of the girder. The table 
also shows the ratio of length to beam, being 8.64 for 
the Mauretania, 9.84 for the Wilhelm II., and 9.86 for 
the George Washington. 

The George Washington is, like her predecessors, 
driven by reciprocating engines, there being two sets 
of quadruple expansion engines. The balancing, as 
| effected by means of the Schlick system, is not inferior, 








TABLE II.—Comparative Strengthof Ships. 


Be 5°, 2 
t se 4 
Name of Ship s 6 LE £2 2. 
“ PERE: 2g ie 
a-@: 6° ae $e 
s xR | 8 











Dimensions: Length _be- 
tween perpendicu- 
lars oo re m. 231.64 206.65 206.00 212.6 

Beam oe i m. 26.82 21.94 23.47 23.78 

Lateral height up to main! 
deck “ at m_ 18.44 13.46 16.38 16.46 

Draught .. a m.; 10.21 8.23 8.99 9.14 

Coefficient p=DL/M_ ..| 29.65 29 33 33 

Height of girder equiva- 
lent to cross-section of, 


ship és - m! 18.90 16.35 19.50 19.46 
Area of this girder (allow-) 
ing for rivets) .. cm”) 49,723 $2,211 17,840 18,390 


Moment of inertia referred 

to the neutral y m4 243.567 120.136 160.470 | 172.304 
Smallest moment of re- 

sistance W we m* 20.056 13.714 15.20 16.50 
Maximum bending mo- z 

ment M=DL/p m.-tons 296,562 170,483 190,300 203,680 
RB=M/W.. kg. /mne.2 12.33 12.43 12.52 12.34 


however, to the balancing of turbine-boats. The 
engines run at 83 revolutions, and the frequency of the 
critical vibrations of the first order would be 75 per 
minute. This number 75 is deduced from the expres- 
sion x = k VJJ/DL*, where & is the constant of 
Schlick’s formula, x the number of vibrations of the 
ship, J the moment of inertia of the midship frame, 
and the other symbols have the meanings given above. 
The k& is deduced from observations and calculations 
made on the Kaiserin Auguste Victoria and on her 
sister-ship, the Amerika (of the Hamburg-America 
Line), whose critical frequencies are 72 and 72.5 respec- 
tively. The torsional vibrations were originally very 
pronounced on the Auguste Victoria, which, on her first 
journeys, was fitted with four-blade propellers, while 
the Amerika was designed for three blades from the 
beginning. The torsional vibrations of the third order 
saluanel to 312, and those of the fifth order to 330 
per minute in the case of the Auguste Victoria, and it 
was for these reasons that the very heavy stiffenings 
to which we have already alluded were required. The 
substitution of three, instead of four, propeller-blades 
has cured these troubles, and the George Washington, 
whose propellers are also of the three-bladed type, will, 
it is expected, vibrate as little as the Auguste Victoria, 
which, since the alteration of her propellers, has been 
superior to the Amerika in this respect. 

he tremors due to the vibrations are most noticeable 
on the clear upper decks. In the case of a ship of the 
dimensions of the George Washington the bending of 
the deck may amount to as much as 4 in., reckoning 
the movements in both directions together. The two 
upper decks were therefore cut transversely, and the 
two halves joined by strips of leather and of corrugated 
steel. Similar expansion joints have been adopted on 
other fast boats. On the Mauretania a cover-plate of 
brass, 3; in. in thickness, is placed across the gap cut 
in the deck, and a }-in. iron plate forms a gutter under 
this cut ; over the cabins this gutter is made of leather. 
On the George Washington it is only the boat-deck 
which is cut in this way, the gap being just aft of the 
gymnasium ; Fig. 14 illustrates the arrangement. The 
joint or fold is formed by a plate of special steel 7 milli- 
metres (0.28 in.) in thickness. The gap is bridged over 
by a strip of brass 4 millimetres (0.16 in.) in thickness, 
screwed down to the wood deck planking on the one 
side, but only resting on, and not fastened down to, 
the wood on the other. 

Framing. —The keel-plate, of 1200 millimetres 
(47.2 in.), has a thickness of 32 millimetres (1.26 in.) 
over 0.6 of the length, and of 27.5 millimetres (1.1 in.) 
at the ends, where it is strengthened by a horizontal 
balk keel of 400 by 100 millimetres (153 in. by 4 in.) ; 
this latter keel is flat underneath, and its parts are 
connected by flanges 900 millimetres (35 in.) in length. 
The central longitudinal girder, which runs the whole 
length, has a height of 1600 millimetres (63 in.), and 
is built of 22-millimetre (0.87 in.) plates throughout ; 
it is connected with the keel and with the tank-cover 
en same 5 | by double angles of 160 by 160 by 19 milli- 


metres (6.3 in. by 6.3 in. + 0.75 in.), and 150 by 
150 by 19 millimetres (5.9 in. by 5.9 in. by 0.75 in.). 
The frames are spaced as follow :— 
Frames Oto 13 at distances of 600 mm. i not 
’ ” ‘ ” of os 
9058 5, 57. sow TO, (90.5) 
ot > ae ce 00) eB we) 
~ 258 ,, 259 i ya 660 ,, (26.0 ,, ) 
” 259 ” 260 ” ” 620 ” (24.4 ” ) 
” ” 261 ” ” 57! ” (22.5 ” ) 
» 261,, stern ,, ., 520 ,, (20.5,,) 


Between frames 24 and 263 the height of the double 
bottom is the same as that of the middle girder, 1600 
millimetres (63 in.). Beneath the engine-room this 
height had to be increased to 1780 millimetres (70 in. ). 
The thickness of the plates of the transverse members 
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of the double bottom is 18 millimetres (0.71 in.) under- 
neath the boiler and engine-rooms, and 16 millimetres 
underneath the holds ; these plates are provided with 
large holes to reduce the dead-weight. The frames 
fixed to them consist of single angles of 100 by 100 by 
16 millimetres, and at the water-tight girders of double 
angles of 100 by 100 by 13 millimetres (4 in. by 4 in. by 
0.51 in.). Only the central keel-plate and the two 
margin-plates are constructed as continuous double- 
bottom longitudinal girders; the other longitudinal 
girders are intercostal. 

The top plating of the double bottom has a thickness 
of 18 millimetres (0.71 in.) in the engine and boiler- 
rooms, and of 15 millimetres (0.59 in.) in the holds. 
Under the engines the thickness is 30 millimetres 
(1.18 in.), the butt-straps being placed on the underside 
to give a level floor for the engine bed-plate As the 
engines are mounted directly upon the plating, three 
intercostal girders of half the height, 17.5 millimetres 
(0.69 in.) in thickness, have been placed under the 
pi at this spot. The frames amidship are [, 240 
by 15 by 100 by 18 millimetres (9.45 in. by 0.59 in. by 
0.71 in.), and they are carried without interruption u 
to the bridge-deck stringers. The water-tight bulkh 
frames are constructed with double angles of 150 by 
100 by 13 millimetres (5.9 in. by 4in. by 0.51 in.). 
Reverse frames have been provided aft of frame 58 up 
to frame 221, and consist of angles of 100 by 100 by 16 
millimetres (4 in. by 4 in. by 0.63 in.). 

The bottom plating outside the double bottom has 
a thickness of 12.5 millimetres (0.49 in.). As these 
plates are particularly exposed to distortion in the fore 
part of the ship, owing to heavy seas and contact with 
the ground, these parts have n well stiffened, the 
frames being double over one-fifth of the length, as 
was mentioned above, and intercostals being provided ; 
the shell-plates are, moreover, thickened by 1.5 milli- 
metres (0.06 in.) from keel-plate to bilge-strake. 

Bulkheads.—The water-tight bulkheads extending up 
to the upper deck are fixed to the following frames :— 
13/18, 33/38, 52, 72, 85/92, oa 144, 175, 197, 219, 
241, 263. The bulkhead scantlings are shown in Figs. 
12 and 13, page 278. 

The head-room between the promenade decks is 
2.82 metres (9} ft.), and when this distance between 
stringer-plates exceeds 2.44 metres (8 ft.) by a con- 
siderable amount, the Germanischer Lloyd demands 
the provision of special girders to secure transverse 
strength ; as lateral stringers would have been incon- 
venient near the saloon deck, some of the scantlin 
have been built as channel frames. The bulkheads 
which reach up to the intermediate deck consist, below 
the cargo deck, of plates of from 9 to 11.5 millimetres 
(0.35 in. to 0.45 in.) thickness, with double-riveted 
longitudinal seams and joints. The bulkhead is 
stiffened by frames 360 millimetres (14.2in.) in height, 
13 millimetres (0.5 in.) in thickness, at distances of 
760 millimetres (30 in.) ; these frames are continuous 
up to the cargo deck, and are furnished with double 
angles of 100 by 75 by 13 millimetres (about 4 in. by 
3 in. by 0.5 in.),.and are joined to the bulkhead by 
these angles. Between the cargo deck and the inter- 
mediate deck the plate thicknesses range from 6.5 to 
18.5 millimetres (6.98 in. to 0.73 in.) ; the stiffenings 
in this portion are partly formed by the bent-over 
bulkhead plates, between which | or Z rolled-steel 
sections or angles are fixed. Strong knees and double 
angles connect the bulkhead stiffenings with the top 
plating of the double bottom on the one side and the 
respective decks (excepting the intermediate deck). 

Those bulkheads which are carried up to the upper 
deck are of stronger construction. The plates below 
the cargo deck have a thickness of from 10 to 12.5 
millimetres (0.39 in. to 0.5 in.), and are strengthened 
by frames of 450 by 16 millimetres, spaced 760 milli- 
metres (17.7 in. by 0.63 in. by 29.9 in.) apart. In the 
engine-room this framing is carried up to the interme- 
diate deck. Heavy beams—made removable, with the 
object of facilitating any replacement of boilers and 
engines—and adequate coamings afford a sufficient 
compensation for the weakening of the decks by the 
large openings. 

Decks.—The head-room on the saloon-deck is the 
most lofty, the height being 2.82 metres (9.3 ft.) at the 
sides and 3.07 metres (10 ft. 1 in.) in the centre. The 
actual height of the saloon is 3.20 metres (104 ft.). 
All the decks are of steel, their thickness ranging from 
7 millimetres (boat and promenade decks) to 15.5 milli- 
metres (main deck) (from 0.28 in. to 0.61 in.); between 
the skylights these thicknesses are reduced by 1 milli- 
metre (0.04 in.). The flooring is mostly of teak on the 
commander’s bridge, and in all houses on the boat- 
deck and most of the other decks, as also in the rooms, 
or of Oregon pine, both generally of 125 by 65 milli- 
metres (4.9 in. by 2.6 in.) ; thinner floorings are also 
used, and pitch ws has been adopted for the storage 
and luggage-holds. A large use has further been made 
of “‘litosilo” covering, for instance, in the second-class 
dining-room, in the third-class hospital, certain offices, 
and in cabins and for the crew. ‘‘Litosilo” 
was chosen because it deadens the sound better than 
wood, and affords good flooring for rubber and lino- 
leum, and because it is lighter and, of course, less 


expensive than teak. With. ‘‘litosilo” covering a 
thickness of 30 millimetres (1.2 in.) only is required, so 
that there is a saving in available height; it must be 
pointed out, on the other hand, that the ‘‘litosilo” 
requires deck-beams at every other frame. 

Stringers and Plating.—The deck-stringers of the 
bridge-deck are of the same dimensions as those of the 
main deck—1600 by 25 millimetres (63 in. by 0.98 in.), 
and are triple-riveted with double butt-straps. We 
have already mentioned that the bridge-deck been 
made extra strong ; the shear-strake has a thickness of 
24 millimetres (0.94 in.), and is provided with quad- 
ruple riveted double straps. The stringers of the inter- 
mediate deck are 1600 < 22 millimetres (63 in. by 
0.83 in.); in the lower decks all the stringers are 
1650 by 20 millimetres (65 in. by 0.8 in.) amidship. 
The side plating of the bridge has a thickness of 
20 millimetres (0.79 in.) ; the main-deck shear-strake 
is 1600 by 28 millimetres (63 in. by 1.1 in.) over 
half the ship’s length, and 18.5 millimetres (0.73 in.) 
at the ends; the porthole doublings are 600 by 25 
millimetres (23.6 in. by 0.98 in.). The shear-strake 
is quadruple-riveted, with double butt-straps. The 
riveting of the shear-strake with the stringer angle 
was a matter of some difficulty, because three-plate 
thickness had to be dealt with—the strake of 28 milli- 
metres (1.1 in.), the window doubling of 25 millimetres 
(0.98 in.), and the stringer angle of 17 millimetres 
(0.67 in.)—a total of 70 millimetres (2.76 in.). Par- 
ticulars of some of these constructions will be found in 
Figs. 15 to 18. Fig. 15 illustrates the main deck shear- 
strake. In Fig. 16 is shown the quintuple riveting of 
the overlapping shell-plating, with inside butt-straps. 
Fig. 17 shows a bilge strake with double butt-straps, 
the inner strap quadruple-riveted, the outer strap 
double-riveted. Fig. 18 flinstrates the riveting of non- 
overlapping Tr tes, with double butt-straps, the 
outer strap again being double-riveted, and the inner 
strap quadruple riveted. The longitudinal seams are 
all triple-riveted up to the main deck over three- 
quarters of the ship’s length. 

The distances of the bulkheads from the middle of 
the ship constituted controlling features in the distribu- 
tion of these strengthening elements, and especially in 
the stiffening of the bridge-house fore bulkheads, these 
distances being 0.221 L for the first and 0.282 L for the 
second bulkhead; L indicates the length of the ship. 
Deck-beams in this length of about 82 ft. are fixed 
at every frame, while in other parts only at alter- 
nate frames. The deck-beams are for all the decks 
below the main deck [ steels of 240 or 280 milli- 
metres (9.5in. or 1] in.) web. On the bridge deck and 
on the promenade decks T-sections have been sub- 
stituted for these, their webs ranging from 180 milli- 
metres (7 in.), boat-deck, to 300 millimetres (11.8 in.), 
bridge deck. In the saloon structures, which are carried 
above the level of the boat-deck, the deck-beams are 
replaced by angles of 150 by 75 by 9 millimetres 
(5.9 in. by 2.95 in. by 0.35 in.) attached to each frame. 

Up till 1908 the Germanischer Lloyd demanded a 
me many deck-columns for the holds. Since then, 
cout, the rules have been modified, and in accord- 
ance with the new rules, which conform to the British 
Lloyd, a few strong hollow columns have been adopted. 
These columns are welded Mannesmann steel tubes, 
from 400 to 450 millimetres (159 in. to 179 in.) in dia- 
meter and of 15 to 20 millimetres (0.59 in. to 0.79 in.) 
in thickness; they are generally placed under the 
corners of the hatches, and they stand under deck- 
beams which extend from bulkhead to bulkhead (see 
Fig. 19). Many of these details were described in the 
account of the Kaiser Wilhelm II. above referred to. 

As very high speed was not aimed at, the engine- 
power is, in the modern sense, moderate. Yet the 
engine and boiler holds take up about one-third of 
the room below, amidship. The auxiliary machinery, 
comprising refrigerators, dynamos, &c., is installed in 
a special hold aft of the engine-room (sec Fig. 10). 
This hold communicates with the engine-room by a 
water-tight door, and by two other water-tight doors 
with the shaft tunnels, which commence at frame 72. 
In the space aft these two tunnels are replaced by a 
water-tight platform deck and a longitudinal bulkhead 
fitted with a water-tight door. Extending forward a 
pipe-tunnel has been installed along the middle line 
of the ship; this tunnel has a width of 2000 milli- 
metres (64 ft.), a height of 2600 millimetres (84 ft.), 
and is stiffened by means of angles, and extends from 
frame 175 to frame 241. The first introduction of such 
a tunnel is due to the designers of the Cunard liner 
Carmania. The tunnel accommodates the steam, 
water pipes, and electric cables, and makes connection 
from the engine and boiler-rooms to the various decks ; 
on the George Washington the tunnel serves also as 
communication e for the stokers on their way 
from the boilers to their berths and mess-rooms. 

The coal-bunkers (see — 8 and 10) are arranged 
both athwart the ship and ey The regu 
bunkers hold 4000 tons of coal, and the hold under 
the cargo-deck from frame 183 to 179 forms a spare 
banker of 1000 tons capacity ; two tunnels, my 
6 ft. in height, extend from frame 17] to frame 183, 





and the coal stored in these tunnels is first used. In 


addition to other tunnels from the bunkers in the 
corners of the engine-room to the aft boiler-room we 
have to mention a pipe-tunnel, water-tight like the 
other chief tunnels, about 5 ft. in height, carried 
through the cross-bunkers from frame 144 to frame 
148. Within the bunkers themselves water-tight 
doors are avoided. 

Great attention has been paid to the arrangement 
and disposition of the stores (see Figs. 8 to 10). The 
table ice is made on board; the stores for ice, fresh 
meat, poultry, and fish and preserves are kept a little 
below freezing- point ; the meat store is divided into 
two compartments—a larger section for the direct 
needs of the journey, and a smaller to act as a reserve. 
Eggs, butter, cheese, &c., are kept in rooms maintained 
at about 39 deg. Fahr.; fruit, bread, beer, &c., are 
4 in a temperature of 47 deg. Fahr. The covoling- 
coils of the ice-machines lie in brine, and the s 
between the cellular ice-boxes are charged with a 50 

rcent. solution of glycerin. The cooling plant is 

y Messrs. G. Niemeyer, of Hamburg. 

The stokers, greasers, electricians, &c., have their 
cabins next to the engine hatch on the lower deck, 
the rooms being accessible from the main deck by 
a special passage. The cabins of the chief engi- 
neer, pursers, &c., adjoin the end of this passage on 
the main deck (Fig. 7). Captain and officers occupy 
quarters on the boat-deck. The cooks and stewards 
have their berths on the lower deck next to the aft 
boiler-room. There are 22 officers, doctors, pursers, 
&c., 35 engineers, greasers, &c., 129 stokers, 196 
stewards and stewardesses, 40 pantrymen, &c., 
37 cooks, bakers, and butchers, 10 barbers, printers, 
&c., and 56 sailors, sail-makers, and carpenters. 

Passenger Accommodation. — The ngers are 
accommodated on seven decks, the first-class sen- 
gers only amidship on six decks. Views on the boat 
and upper promenade decks are given on page 279 (Figs. 
24 and 25). The first-class dining-room covers an area 
of 5918 square feet, and can seat 470 people; meals are 
served at any time @ /a carte, in restaurant fashion. The 
companion rises from the main entrance to the dining- 
room on the main deck up to the upper poochemas) 
deck, and a view of it is given on page 279 (Fig. 26). 
On the upper promenade-deck there are the reading 
and writing-rooms, a special room for typewriters, the 
ladies’ drawing and the lower smoking-room, and 
between them the great winter garden, or solarium, a 
room 70 ft. long and 53 ft. wide, decorated with 
flowers and palms. There is an upper smoking-room 
with a stairway and balcony, as shown in Figs, 28 
and 29, on page 282. The lounge opens out on the boat 
or awning-deck, and is illustrated by Fig. 27 on page 
279. The boats are suspended in Welin davits, and 
can partly be swung out (Fig. 24). The bridge-deck 
is sheltered in all weathers. Electric passenger-lifts 
are provided on both sides of the main companion- 


way. 

The 520 first-class passengers have the choice of 263 
cabins for one, two, or three passengers, exclusively in 
lower berths. There are in addition several suites of 
state rooms, and seven cabines de luxe. The 377 
second-class passengers are given accommodation in 137 
cabins, located almost amidships on the upper and main 
decks (Figs. 6 and 7); the second-class dining-room, 
also on the saloon deck, seats 302 ple, and is illus- 
trated by Fig. 30, on page 282, while a view of the 
lounge is given on the same page (Fig. 31). For the 
614 third-class passengers, 160 cabins—for two, four, 
or six persons—have been provided in the aft portion 
of the a? their dining-room is also located on the 
upper deck. There is a special room for women and a 
smoking-room for the men. Finally, the ship carries 
steerage passengers, who are quartered in the fore part 
of the vessel on the upper, main, and lower decks. 

Before posing to the machinery proper we will 
mention that the masts and derricks are made of 
steel tubes, and that there are 22 life-boats (of oak) 
and 14 semi-collapsible boats (of galvanised steel). A 
Marconi radiotelegraph outfit has also been provided. 
The 30 electrically-driven centrifugal fans can supply 
170,000 cubic feet of fresh air per minute. In = 
that all bulkhead doors below the intermediate deck 
may be kept closed during night-time and foggy 
weather, two separate stairways have been provided 
in every water-tight compartment. The water-tight 
doors number 36, and the 11 doors below the water 
level can be closed from the bridge deck ; this method 
is on the Stone-Lloyd system, first introduced on the 
Norddeutscher-Lloyd steamers, and takes only 15 
seconds. Lamps indicate continuously in the chart- 
room whether a door is closed or open. 

Machinery ; Engines.—The two main engines are 
four-cylinder quadruple-expansion engines, fitted with 
four cranks and with surface-condensers. Running at 
83 revolutions per minute they indicate 20,000 horse- 
| aba and should at average ocean draught of 33 ft. 
rive the ship at 18.5 knots. The cylinder dimensions 
are :— 
High-pressure cylinders, dia- 


meter ... 970 mm. (38.2 in.) 





Intermediate-pressurecylinder 


(I.), diameter ... 1440 (56.6 ,, ) 
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THE NORDDEUTSCHER-LLOYD 
CONSTRUCTED BY THE STETTINER MASCHINENBAU 
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TWIN-SCREW STEAMER “GEORGE WASHINGTON.” : 
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Intermediate-pressure cylinder 
(II.), diameter nt ... 2030 mm. (79.9 in.) 
Low - pressure cylinder, dia- 
meter... 2: ... 2850 ,, (112.2,, ) 
Guth goa 8 eR 

The cylinders are interconnected by mild-steel pipes, 
whose expansion stuffing-boxes are provided with 
Katzenstein’s patent slip-joint packing. They are 
of close-grain cast iron, and lined with 40-millimetre 
(1.6-in.) bushings of hard close-grain cast iron, to 
permit of a subsequent boring. The steam distribu- 
tion is by means of Stephenson’s link-gear and piston 
and flat slide valves. The lubrication is effected by 
Mollerup apparatus. 

The eae thate is built up of. four parts of best 
forged Siemens-Martin steel, Ristek a — which, 
according to the rules of the Germanischer-Lloyd, must 
be within the limits of 44 and 50 kilogrammes per 
equare millimetre (28 to 32 tons per square inch) with 
an elongation of 20 per cent. Almost the same a 
is required for the propeller-shafts ; the stern tu 
consist of two em, of cast-iron pipe, and are pro- 
vided with bronze bushings of 20 millimetres (0.79 in. ) 
thickness at each end. The diameter of the screw 
—— is 6.50 metres (21 ft. 4 in.), and the three 

es are of manganese-bronze. Bronze is also the 
material of all the bolts and nuts in the condensers. 

The eight double-ended and'four single-ended boilers 
work at 15 atmospheres (213 Tb. per square in.). The 
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ACTIEN-GESELLSCHAFT VULCAN, STETTIN-BREDOW. 
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total heating surface amounts to 4876.64 square metres 
(about 52,500 square feet), the grate area to 118.8 square 
metres (1279 square feet), giving a ratio of 41. ‘The 
boilers measure 4800 millimetres (189 in.) in diameter, 
with lengths of 6200 and 3650 millimetres (244 in. and 
144 in.) ; the sixty furnaces are Morison corrugated 
tubes of 1150 and 1250 millimetres (45 in. and 49 in.) in 
diameter to one standard. None of the longitudinal 
seams of the boi'ers are in the lower quadrant. The 
lagging consists of a layer of kieselguhr 65 millimetres 
(2.6 in.) in thickness, covered with galvanised iron 
sheets 1.5 millimetres (0.06 in.) in thickness. 

The auxiliary machinery comprises twin air-pumps 
of the Weir type, three sets of Weir feed-pumps work- 
ing together, with three duplex steam-pumps of the 
Vulcan type, a feed-water softener of Messrs. Watson 
and Sons, and a Weir evaporator. Almost all the auxi- 
liary machinery has been supplied by the Norddeutsche 
Maschinen- und ‘Acioabacetiohetle, of Bremen. The 
contract for the electric lighting and fittings was 
placed with the Allgemeine Elektricitiits-Gesellschaft, 
of Berlin, which has fitted most of the steamers of the 
Norddeutscher - Lloyd; double leads are employed 
in accordance with the general _. The boat- 
winches are actuated by steam. e passenger-hoists 
were furnished by Messrs. —— and Co., of 
London, and the other hoists by Messrs. Bergmann 
and Westphal, Berlin. 

Of the very complete signalling arrangements we 
need only mention that Mundy Grey apparatus of the 
Submarine Signal Company, of Boston, U.S.A., has 
been installed, as made by their Continental licensees, 
the Norddeutsche Armaturenfabrik, of Bremen. The 
receiver-tanks (see Figs. 20 to 23, page 278) are fixed 
about 12 ft. below the water-line on the inside of the 
shell, and insulated from it between two frames. They 
are charged with brine, and two microphones are fitted 
into them, from which wires are taken to the junction- 
box and to a telephone, which may alternately be 
coupled with the starboard or the port receiver. It 
has been found that the different bell signals of the 
buoys and lightships can be distinguished at distances 
of 10 sea-miles. 

Steering is effected on the Brown system, which the 
Norddeutscher-Lloyd has found thoroughly reliable ; 
the Brown telemotor and other parts, as well as cap- 


tone was maintained, and 6000 tons of Cleveland 
warrants were done at 5ls. 34d. cash, 51s. 5d. eighteen 
days, 51s. 6d. one month, 51s. 9d. October 15, and 
from 51s. 114d. to 52s. three months, At the close there 
were sellers at 51s. 4d. cash, 51s. 7d. one month, and 52s. 
three months. Hematite—1000 tons—changed hands at 
59s. 9d. and 593. 104d. one month, with sellers over at 
59s. 9d. cash and 60s. one month. In the afternoon the 
market was again firm, and some 9500 tons of Cleveland 
warrants were dealt in at 51s. 3d. and 5ls. 4d. cash, 
51s. 4d. eleven days, and 51s. 6d. and 51s. 7d. one month. 
Closing quotations were 51s. 3d. cash, 51s. 74d. one month, 
and 52s. ld. three months sellers. Hematite was firmer 
at 593. 7d. cash buyers and 60s. sellers. On Tuesday 
morning a steady tone prevailed, and Cleveland warrants 
were done at 51s. 4d. and 5ls. 3$d. cash. 51s. Si. six 
days, from 51s. 8d. to 51s. 64d. one month, and at 52s. 14d 
three months. The turnover amounted to 5000 tons, 
and the session closed with sellers at 51s. 4d. cash, 
51s. 7d. one month, and 52s. 1d. three months. Hema- 
tite was dealt in at 60s.- 3d. twenty-seven days and 
one month. The strength was maintained in the after- 
noon, when a — business of 15,000 tons of Cleve- 
land warrants changed hands at 51s. 4d. and 51s. . 
cash, 51s. 6d. and 51s. 64d. one month, and from 52s. 1d. 
to 52s. to 52s, O}d. three months. At the close there were 
sellers at 51s. 44d. cash, 51s. 7d. one month, and 52s. 1d. 
three months, and buyers at 4d. less in each case. One 
lot of hematite was Sg at 603. 2d. twenty-seven days, 
with sellers at 60s. 9d. one month, and buyers at 60s. 3d. 
cash, and 60s. 6d. one month. When the market opened 
to-day (Wednesday) the tone was a shade easier, and 
Cleveland warrants were put through at 51s. 5d. thirteen 
days, 51s. 24d. seven days, 51s. 6d. and 51s. 5d. one month, 
and at 52s. 04d. three months. The turnover amounted to 
6000 tons, and closing sellers quoted 51s. 3d. cash, 
51s, 6d. one month, and 52s. three months. Buyers of 
hematite offered 60s. one month, but there were no 
sellers. In the afternoon the prices for Cleveland war- 
rants reacted somewhat, and the business, of about 6500 
tons, was done at 50s. 114d. cash and nine days, 51s. 1d. 
nine to sixteen days, 51s. 3d. one month, and 51s. 84d. 
three months. hen the session closed sellers were 

uoting 50s. 114d. cash, 51s. 24d. one month, and 
Bis. 83d. three months. Buyers of hematite were again 
offering 60s. one month, but sellers named 60s. 9d. e 
following are the market quotations for makers’ (No. 1) 
iron :—Clyde, 62s. ; Calder, Gartsherrie, and Langloan, 
Sloped de Gieapeals Ghongeennshtes einen Ge 06-3 

i at w); Glengarnock (at , bs 
Shotts (at Leith), 623. 6d. ; and Carron (at Grangemouth), 

6d. 


stans and winches, were built by the Norddeutsche | ¢4,. 


Armaturenfabrik—a firm which has grown with the 
development of Bremen shipping. ‘The refrigerating 
machinery and the distilling apparatus are due to the 
firm of Messrs. George Niemeyer, of Hamburg- 
Steinwiirder ; the filtering and aerating appliances are 
separate from the distilling apparatus. 

The vessel, which, owing to her great size, presents, 
as do other modern Atlantic liners, an impressive 
appearance, as is shown in Fig. 32, on page 286, has 
pe proved herself to be satisfactory in the 
special traffic for which she was designed. On 
trips already made she has averaged 18.58 knots on 
the westward passage, and 18.90 and 19.30 knots on 
the eastward passage. The times made on runs of 
which we have been allowed to see the logs have been 
7 days 48 minutes on the westward run, and; 6 days 
15 hours 33 minutes and 6 days 19 hours 15 minutes 
on the bean “a oe — is taken from the 
time o ing Cherbourg Breakwater to ing the 
Ambesar Uheied Lightship. The latter are Taken from 
the time of passing the Ambrose Channel lightship to 
passing the Eddystone Lighthouse. 








NOTES FROM THE NORTH. 
Guascow, Wednesday 

Glasgow Pig-Tron Market.—Last Thursday morning the 
pig-iron market was active and strong. The dealings 
amounted to 11,000 tons of Cleveland warrants at from 
503. 10}d. to 51s. cash, at 503. 114d. and 51s. twenty-two 
days, from 51s. 1d. to 51s, 24d. to 51s. 3d. one month, and 
at 51s, 8}d. three months. and closing sellers quoted 
5is. O4d. cash, 51s. 34d. onc month, and 5ls. 9d. three 
months. Hematite to the extent of 1000 tons changed 
hands at 58s, 6d. one month, and 59s. three months. In 
the afternoon a firm tone again prevailed, and about 6500 
tons of-Cleveland warrants were dealt in at 51s. cash, 
at Sis, 3d. and 5ls, 4d. one month, and 51s. 84d. 
three months, At the close sellers quoted 51s. cash, 
his. 4d, one month, and 51s. 9d. three months. Hema- 
tite was dealt in at 59s. November 12, and closing sellers 
named 58s. 3d. cash. The turnover was 500 tons. On 
Friday morning the market was a little easier, but re- 
covered somewhat towards the close. The business 
amounted to 8500 tons of Cleveland warrants at 5ls. 
twenty-seven days, 50s. 10d. and 50s, 11d. seven days, 
from 5s. 14d. to 51s. 3d. to 51s. 24d. one month, and at 
Dis. 6d. three months, and closing sellers quoted 51s. cash, 
Sls. 3d. one month, and 51s, 84d. three months. Hema- 
tite was strong, and one lot was done at 59s. 5d. three 
months, with closing sellers at 59s. 6d. and buyers at 
59s. 3d. The tone was good in the afternoon, and 11,000 
tons of Cleveland warrants were put thro at 51s, 1d. 
and 51s. 14d. cash, 51s. 44d. October 11, and from 5ls. 2d. 
to Sls, 44d. to 5is. 4d. to Sls. 44d. one month. Closing 
sellers’ quotations were 51s. 2d. , Sls. 5d. one month, 


and 5ls. 10)d. three months. Hematite—500 tons— 
ane hands at 58s. 9d. cash, and there were sellers at 
59s, 9d, three months, On Monday morning the strong 





Sulphate of Ammonia.—The sulphate of ammonia 
market moves along with a quietly steady tone, and the 
quotation to-day is from 11/. 5s. to 11/. 6s. 3d. per ton for 
pa delivery, Glasgow or Leith. Forward business 

as lately been put through at 11/. 103. per ton. The 
shipments from Leith Harbour last week amounted to 
2274 tons. 


Scotch Stecl Trade.—Some improvement has taken place 
in the general condition of the Scotch steel trade during 
the past week, and the majority of the works are rather 
better employed. The rumours of a probable increase in 
prices was perhaps responsible for the improved volume 
of business which has been put through, nevertheless 
specifications are still a bit slow in coming forward. 

hese, however, are certainly more plentiful of late, 
which isa good sign, but makers would welcome a whole- 
sale increase in them, now that they have so much 
under contract. The advance in prices did not come 
off, at least not officially, and quotations are thus un- 
altered. Some producers are not sellers at the official 
list prices, and are now holding out for an advanced rate 
—five shillings above these quotations. The adjourned 
meeting of the Scotch Steelmakers’ Association was held 
in Glasgow on Tuesday (yesterday) when it was agreed 
that no change should meantime be made in the present 
official list of prices. It was resolved to deliver only 
against prompt specifications. There continues to be a 
steady demand for all kinds of structural material, mainly 
for early delivery to Canada and Australia, although the 
home market is also seeking prompt delivery. The 
general export trade all round is very good. 


Mal'eable-Iron Trade—Prices Adranced.—The malle- 
able-iron trade of the West of Scotland is certainly in 
a rather better position than last week, and specifica- 
tions are a little bettcr, but not plentiful enough yet. 
At a meeting of the Association of Malleable - Iron 
Makers, held in Glasgow last Thursday, it was decided 
to increase the price of all sections by 7s. 6d. r 
ton. This advance has had the effect of checking 
new business to some extent, as practically nothing has 
since been put through. Some heavy booking took place 
before the increase, however, and so order-books are well 
filled for some months to come. The Continental compe- 
tition is very keen, and merchants here are quoting this 
week, malleable-iron bars of Belgian make at 4/. 11s. 6d. 
oo ton f.o.b. Antwerp. This quotation is equal to about 

. per ton net here, which is over 1/, per ton lower than 
the local price. 


Shipbuilding. — An order for a small passenger steamer 
for service in Indian waters has been placed with the 
Greenock and Grangemouth Dockyard Company, Gree- 
nock. The machinery for this vessel will be supplied by 
Messrs. Muir and Houston, Glasgow. Messrs. D. an 
W. Henderson, Meadowside, Partick, have contracted to 
build a large r and cargo steamer for Lisbon 
owners. Messrs. A. Hall and Co., Limited, Aberdeen, 
have received an order from Mr. W. M. Brechin for a 
sinall coal-carrying steamer. The same builders have also 
Yooked an order from Hull owners for a grain-carrying 


* | generally holding to a fixed quotation, 





steamer. Messrs. Inglis, Pointhouse, have contracted to 
build a paddle-steamer of 300 ft. in length for foreign 
owners. Messrs. Charles Connell and Co., Limited, 
Whiteinch, Glasgow, have received an important con- 
tract from Messrs. Donaldson Brothers, Glasgow, to con- 
struct a new twin-screw passenger steamer for their 
Glasgow and Canada service. The engines of the vessel 
are to be supplied by Messrs. Dunsmuir and Jackson, 
Govan. She will be of about 9000 tons, with a speed of 
about 15 knots, and will have accommodation for some- 
thing like 1300 pas: rs. All the latest improvements 
are to be adopted in the way of furnishings, &c., and the 
Marconi wireless telegraph is also to be installed. 


Scotch Pig-Iron Trade.—A steady trade continues to be 
transacted in all the ordinary qualities of Scotch pig iron, 
and makers’ prices are practically all % They are not 

ut are adjusting 
their prices in accordance with the demand. essrs. 
William Baird and Co. this week intimated an advance 
of 1s. per ton in foundry iron and hematite, the general 
rie of the latter now being 60s. per ton, which is the 

ighest figure of the year. The export trade is of quite a 
satisfactory nature. 








“Tino” SoLpERING MareriaL.—A new soldering 
material has recently been brought out which has the 
advantage of convenience in that the solder and the flux 
form one mixture, which is simple in application. It is 
supplied in two forms—in one as a paste, and in the other 
it takes the form of a tube of solder, the interior of which is 
filled with the flux. The paste may be spread by means of 
a brush or knife, and then heated by means of a lamp or by 
asoldering-iron. In the tube form the solder is used in the 
ordinary way. | Itis claimed for the material that it offers 
special advantages where it is necessary to avoid cor- 
roding the metal by soldering compounds or fluxes, or 
where it is indispensable to secure good conductivity, as 
in electric wires, &c. It is also useful for small delicate 
articles. It contains no acids, and is made in three 
different brands—No. 1, containing 33 parts of tin and 
67 parts of lead; No. 2, containing 50 parts of tin and 50 

rts of iead; and No. 3, containing 67 parts of tin and 

parts of lead. For rough wack ie. 1 brand is recom- 
mended, and No. 3 for tine work. For most general pur- 
= No. 2 brand may be used. A very handy and simple 
ittle pocket spirit blow-lamp can be supplied when 
required. This has no valves of any kind, and nothing 
about it to get out of order. The sole agents for the 
United Kingdom are Messrs. Neville, Williams, and Co., 
11 and 13, Southwark-street, London, 8.E. 





Swepen’s Mercuant Navy.—According to statistics 
recently published, the aggregate gross tonnage of the 
Swedish merchant navy at the beginning of the year 
amounted to 1,032,000 tons, of which steamers were re- 
sponsible for about 782,000 tons; motor-boats, 4000 tons ; 
sailing vessels, about 232,000 tons; and lighters, about 
14,000 tons. There were 1169 steamers, a large number 
of which were small boats for local and inland traffic, the 
tonnage being as under :— 

Under 190 gross tons en re oe 237 steamers. 
From 100 to 500 gross tons = oe 486 a 
to 1000 


” ” . . 146 ” 
»» 1000 to 2000 ” a" as 220 ” 
», 2000 to 3000 » ue aa 47 ” 
», 3000 to 4000 » * ‘7 20 aa 
»» 4000 to 5000 * os A ll ” 
Over 5000 gross tons ve oe 2 ” 


The motor-boats number 55, but only four of them, which 
are cargo-boats, are over 200 tons. ‘There were 1746 sail- 
ing vessels, of which 1118 were under 100 gross tons, 
615 between 100 and 1000 tons, 12 between 1000 and 2000 
tons and one over 2000tons. The list of lighters, which is 
not considered complete, comprises 83 craft, of which the 
two largest measure 1181 and 1056 tons gross, four of 
the. rest exceeding 200 tons. Gothenburg heads the list 
with 303 vessels and 192,317 tons gross, Stockholm coming 
next with 312 vessels and 140,326 tons. 





THE MANUFACTURE oF Catcium CarBIDE.—According 
to some interesting particulars recently published by Mr. 
Pitaval, there appears to be a distinct tendency towards 
over-production of calcium carbide, unless the new cyana- 
mide industry should absorb considerable quantities. The 
existing carbide manufactories have an aggregate of 
367,000 horse-power, and are able to produce more than is 
at present wanted; the present annual requirements are 
estimated at 192,000 tons. Of the total power used in 
this industry 70,000 horse-power are employed in Sweden 
and Norway, where the production only amounts to 
some 35,000 tons annually. The factories in question 
work under the most favourable conditions, and the 
cost of manufacture only amounts to 57.55 francs per 
ton. In France this industry takes 48,000 horse-power, 
with an output during 1908 cf 26,000 tons, whilst the 
capacity of the existing plant amounts to 50,000 tons per 
annum ; the French carbide industry labours under very 
unfavourable conditions, as suitable coal has mostly 
to be imported from England, and there is no sale 
in the locality where it is produced (the Savoy). The 
industry is, however, protected by a duty of 60 francs 
per ton. Switzerland, with an aggregate of 60,000 horse- 
power, acer aged 30,000 tons annually, which go to Ger- 
many. Italy’s production for 1907 amounted to 30,526 


d|tons of carbide, the power at the service of the in- 


dustry being 46,000 horse-power. Austria produces some 


20,000 tons of per annum, with an aggregate 
power amounting to 35,000 horse-power. Germany 15 
a consumer of carbide—viz., about 40,000 tons 


ann , of which 28,600 tons were imported during 
1908, the rest being manufactured in Bavaria, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Considerable sales of both 
Cleveland and hematite iron have been made since our 
last report, but, as generally happens after active buying, 
the market is now quiet, with little business doing. Pro- 
duction of pig continues in excess of requirements. This 
month Cleveland pig is going into the warrant stores at 
the rate of a little over 1000 tons per working day, and 
makers’ stocks of both Cleveland and hematite are still 
being added to. Pig-iron shipments are on a satisfactory 
scale. Up op ag this sae } 1 es 2» 4559 tons 
r working day, as compa’ with a y av 
of 3372 tons to the — date _ _ — 3800 
tons for the co’ nding part o ugust last year. 
No. 3. g-m.b Cleveland pig has this week touched 
5ls. 6d. for early f.o.b. page he highest sarg 
since September last—and a number of sales have 
made at 5ls. 3d., but now purchases are ible at 
5is. No. 1 is 52s. 6d.; No. 4 foundry, 49s. 6d.; No. 4 
forge, 49s. 3d.; and mottled and white, each 49s. Ad- 
vances have been made in East Coast hematite pig. Up 
to 57s. 9d. has been paid for September delivery of Nos. 
1, 2, and 3, and quite a number of sales have occu at 
57s. 6d. for ordinary early delivery, but there are mer- 
chants now pre to accept 57s. Foreign ore is dearer 
and sellers are in no hurry to quote, believing that rates 
are likely to still further advance. Rubio of 50 per cent. 
quality is 16s. 6d. to 17s. ex-ship Tees. Coke is moving 
upward. Local consumption is rather heavy, and average 
blast-furnace qualities are now fully 16s. delivered here. 


Manufuctured Iron and Steel.—A very welcome chan; 
for the better is reported in one or two branches of the 
manufactured iron and steel industries. Producers of 
several descriptions report a fair number of orders now 
coming to hand, and the outlook generally is brighter 
and more encouraging than for a long time past. Makers 
of iron bars, and manufacturers of iron angles, and iron 


and steel ship-plates, have raised quotations 5s. The | },, 


principal market rates now stand :—Common iron bars, 
7l.; best bars, 72. 7s. 6d.; best best bars, 7/. 12s. 6d. ; 
packing-iron, 5/. 5s, ; iron ship-plates, 6/. 5s. ; iron ship- 
angles, 7/. ; iron ship-rivets, 7/. to 7/. 5s. ; steel bars, 
6l.; steel ship-plates, 62. ; steel strip, 6. 2s. 6d. ; 5 
hoops, 61. 5s. ; cast-iron railway chairs are 3/. 10s. ; light 
iron rails, 67. 7s. 6d. ; heavy steel rails, 5/. 5s. ; and steel 
railway ir 62. 10s.; railway material is net cash 
at works, and all other descriptions less the customary 
24 per cent. discount; whilst iron or steel galvanised 
corrugated sheets, 24 gauge, in bundles, stand at 10/. 10s. 
f.o.b.—less the usual 4 per cent. 

Substantial Order for Bogie-Wagons.—The Blake Boiler 
Company, Darlington, have secured a contract that will 
keep them busily employed for two years. The order is 
for the Buenos Aires Western Railway, Argentine, and 
consists of 500 bogie high-sided steel wagons. The wagons 
are each to be of 40 tons capacity. 








Tue TrountcaL CoLLEGE, Giascow.—We have re- 
ceived the new calendar of the Technical College, Glas- 
gow, at which the day classes open on the 28th prox. A 
very large number of Clyde firms have, we note, agreed 
to give facilities for apprentices to attend special courses 
here during the winter months, and some will nise 
the time spent in the College as re of the apprentice- 
ship met The curriculum of the College includes 
courses in civil, in mechanical, and in electrical engi- 
neering, as well as in mining, metallurgy, chemistry, 
and’naval architecture. Ample provision is made for 
the laboratory work accom anrng the lectures. Pro- 
fessor A. L. Mellanby is he of the department of 
motive power engineering, and Professor 
Maclean of that of electrical engineering. 


Magnus 





ProjecTED Lance WATER-PoWER STATION IN Norway. 

A company has been formed, under the style of the 
louie Company, for the Pm we of exploiting the 
Aurdals and Lyse rivers and disposing of the power to a 
foreign company. It is propeuad to lead the water from 
the Nilsebu through a tunnel some 9300 ft. long to 
Kloggeli, where it into the Stalsaa River which 
opens into the Strandvand Lake. The Lyngvand is to be 
connected with the Strandvand through a tunnel some 
6700 ft. long. This junction having been effected and the 
aggregate of the water now forming one stream, the 
latter will be taken, through several smaller tunnels and 
lakes, from the south-western end of the Strandvand Lake 
to the mountain edge above Lysefjord at Maagelien, 
where there will be a fall of some 2000 ft., with a 
celculated effective capacity of 100,000 horse-power. 





‘THe LATE Mr. Wittiam Henry Dar.ineton.—It is 
with t that we record the death, at the age of -sixty- 
six, of Mr, William Henry Darlington, which occurred 
at his residence, The Bu iow, Rodborough Common, 
Gloucestershire, on the 17th inst. Mr. Darlington was 
for twenty-one = sees manager for Messrs. Boulton 
and Watt, of Soho Foundry, Birmingham, and always 
took great interest in all matters relating to the history 
of the famous James Watt firm. He was responsible for 
the collection of original letters, documents, ———- 
and models, a work of many years. These were de- 
posited in the Watt Room, which was finally 
chased for presentation to the city of Birmingham. 
Darlington was a i . His ancestors went to 
that county in Newcomen’s day, and were i 


; engineers 
throughout the whole of the Watt era in that part of the 


country. Mr, Darlington leaves one son, Mr. Seymour 


NOTES FROM THE SOUTH-WEST. 


Cardif.—Large steam coal has been generally quiet, 
but quotations for the best descriptions have been main- 
tained. The best large has made 17s. 9d. to 18s. ton, 
while secondary qualities have ranged between Tbs. 6d. 
and 17s. 6d. per ton. The house-coal trade has remained 

y unaltered ; the best ordi ualities have made 
4s. 6d. to 15s. 6d. per ton. No. ondda — has 
brought 17s. 3d. to 17s. 6d. per ton. Foundry coke has 
been quoted at 19s. per ton, and furnace ditto at 17s. to 
18s. — As regards iron ore, Rubio has made 15s. 6d. 
to 16s. per ton, upon a basis of 50 per cent. of iron, and 
pene, including freight, insurance, &c., to Cardiff or 
ewport. 


Great Western Ratlway.—Hallatrow station is to be 
enlarged and improved in co uence of increasing coal 
traffic and the approaching completion of a new line from 
Camerton to Limpley Stoke. is new line will, it is 
aan be opened for traffic in October. The extension 

1 7 up pretty scenery in the Midford Valley, and 
should be of service to passengers going to Bath. 

The ‘‘ Blanche” and the ‘‘ Blonde.”—The Lords of the 
Admiralty have decided that the Blanche is to be launched 
at Pembroke on October 27, and that the Blonde shall be 
laid down on No. 5 slip. The expediting the launch 
of the Blanche will render strenuous efforts necessary 
during the interval before October 27, as the stern-post 
is not yet in place. The same observation applies also to 
the four shaft: brackets. 


Sweden and Welsh Coal.—The lowest tenders for the 
supply of 8000 tons of best Cardiff steam coal for the 
Swedish Navy, to be delivered at Karlscrona over Sept- 
ember and October, were at 21s. per ton, charges includ- 
ing freight. All tenders were rejected. 


Swansea New Dock.—The contract of Messrs. Topham, 
Jones, and Railton has been completed, and the new dock 
(which will cost nearly haga will, according to the 
statements of the officials, be y for opening in Octo- 
r. The work now going on is chiefly about the entrance, 
and the erection of ti The locks, with their great 
pie, Sore been completed for some time; the work of 

reaking down the temporary embankment which has 
kept the sea out has recently been put inhand. The great 
feature of the new dock is the nage water area connected 
with it. The dock and the neighbouring Prince of Wales 
Dock give a dock space of 95 acres, while the area sea- 
wards for laying up and similar purposes gives a water 
space for ships on the east side of Swansea River of 200 
acres. 


Dowlais.—The Big Mill has been working full time. The 
steel works have been working about four days per week. 


Approaching Launch.—The Neptune, battleship, under 
construction at Portsmouth, will be launched on September 
30. The Duchess of Albany has consented to perform 
the launching ceremony. 


Coaling at Port. th.—The King Edward VII. recently 
took on rd 850 tons of coal at an average of 289.7 tons 
per hour, thus maintaining her reputation as a smart 
coaling ship. Owing to the breakdown of a Temperley 
transporter, the Dreadnought only took in 724 tons, at an 
average of 167 tons per hour. 


A Loan for Swansea.—The Swansea Town Council 
contemplates an issue of 34 per cent. redeemable stock. 
bese — of the on is to b yt ac poy will = 
ui or the purpose of meeting existing 4 per cent. de- 
benture bonds maturing in November, paying 50,0000. 
due to the Harbour Trustees on the opening of the King’s 
Dock, and other purposes. 











TyprwritERs.—In reference to the illustrations and 
description of a typewriter constructed by Messrs. L. C. 
Smith and Brothers, which angered on pages 249 and 
250 of our last issue, the Smith Premier Typewriter Com- 
pany, Limited, of Smith Premier House, 6 and 7, Queen- 
street, London, E.C., request us to state that the word 
SMITH was granted to them as a trade-mark applied 
to typewriters by an order of the Board of Trade dated 
April 6, 1908, under paragraph 5 of Section 9 of the Trade 
Marks Act, 1905. 





Our Rats Aproap.—The exports of rails of all de- 
scriptions from the United Kingdom in a oaren a 
substantial increase, having amounted to 60,259 tons, as 
compared with 36,478 tons in July, 1908, and 30,338 tons 
in July, 1907. It is satisfactory to observe that the Argen- 
tine demand has improved, that country having taken 
re tons of rails in J uly, ~peneeee — 5036 —_ 
and 5177 tons respectively. @ aggregate exports for 
the seven months ending == this year were 347,808 


tons, as com) with 253,387 tons.in the corresponding 
period of 1 and 241,187 tons in the caspceding 
period of 1907. The Argentine Republic took 100,37 


tons of rails in the first seven months of this year, as com- 
pared with 43,620 tons and 36,039 tons respectively ; 
these totals show that the work of railway establishment 
has been continued with more vigour in Argentina this 
year. That the pri — colonies have also been import- 
ing well is also noua y the following table :— 


Colonial Group. 1909. 1908. 1907. 

Tons. Tons. Tons. 

British South Africa 4,978 1,234 12,763 

r- | British India ba 85,569 69,340 56,783 
Mr. Australasia 48,639 37,823 48,876 
at és oe 3,674 4,866 1,545 
The value of the rails exported to July 31, this was 
1,986,545/., as compared with 1,546,202/. in corre- 
sponding period of 1908, and 1,536,501/. in the correspond- 





Darlington. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel.—There seems to be a little improvement 
in tone of the general trade. There is more cheerfulness 
among manufacturers, and the fact that there is an im- 
provement in the pig-iron market is taken as an indica- 
tion of better business in the near future. There has 
been little work received, however, by the heavy-steel 
makers, and there isnot much doing except in the armament — 
departments. The railway companies, both at home and 
a , as well as shipbuilders, are giving out little busi- 
ness. While the home trade remains the prospects 
of American and Colonial work are a little more favour- 
able. There are afew more men employed in the iron 
and steel works than a month ago, although there are 
still less than in the corresponding period of last year. In- 
directly Sheffield should benefit by a big order for guns and 
mountings, costing something like 1,000,000/., placed by 
the Government with the Coventry nance Company, 
which belongs to Messrs. John Brown and Co., and no 
doubt the same can be said in respect to a Brazilian ordet 

laced with Messrs. Vickers Sons and im at Ww, 
for a floating-dock for battleships. Buying has been 
more brisk in the iron market, especially in hematite for 
Sheffield steel-makers. Ironfounders, however, are still 
not very anxious to sell forward, which would suggest 
that they have prbspects of doing better in the near 
future. ere has been some buying of Lincolnshire and 
Derbyshire irons, and the prices of the latter have been 
stiffened. The bar-iron works are still extremely slack. 
There have been fewer orders of high-speed steel from 
America since the tariff came into operation, but the con- 
siderable trade in ordinary crucible and tool steel which 
Sheffield does with the United States has not been appre- 
ciably affected by the changes in the tariff. Tool manu- 
facturers are a little more active, particularly saw-makers 
and grinders, and hand-file forgers. The silver and electro- 
plate trade shows better than at this time last year. The 
enterprise in the erection of palatial hotels having fallen 
off, there are not such big cutlery orders going as pro- 
vided work for Sheffield a few years ago. In fact, the 
cutlery business has fallen off sadly this month, despite 
an all-round improvement in exports. Orders from the 
United States are steadily improving. The duties on 
razors are not so heavy as was at first proposed, and so 
far the increase has not affected trade. 


South Yorkshire Coal.—There has been a considerable 
improvement in the  argeong’ of steam-coal, the demand 
being more urgent; but as there have been a stop- 
pares of collieries for various reasons, the supp y has 

n lighter, and, as a consequence, prices have stiffened 
Present values of best hard are from 8s. 9d. to 9s. per ton 
at the pit, and the ~~ is going off freely. There is 
some improvement in the exports to Sweden, and railway 
companies are taking good supplies. Second steam is 
not so much in demand, but there is a good inquiry for 
engine nuts. The house-coal trade has dropped, prices 
varying from 10s, 6d. to 11s. per ton, while secondsare not 
in request. Pea slack is in good demand, but the prices 
are low for rough slack. prices are being paid for 
the finest slack suitable for coke-making. 





Exxectrio Srexn Works 1x Rvssia.—The Slatons 
Works, in the Ural district, which belong to the 
Russian Crown, have secured the right to use the process 
of a German company for electric steel plant, the furnace 
in question being on the induction a an The 
electric plant will be supplied by the Siemens-Halske 
Company. The Slatons Works intend to further handle 
the produce of their electric steel works. 





Pustic Works 1n Urnvuevay.—The Diario Oficial, 
Montevideo, gives the text éf a Bill, under the terms of 
which the Finance Committee of the Montevideo Port 
Works are empowered to apply the sum of 300,000 pesos 
(about 64,000/.) to the lighting of the harbour, the ui- 
sition of land, and various complementary works. The 
Diario publishes the text of a contract between the 

islature and the Empresa Constructora del Puerto 
de Montevideo, authorising the expenditure of a sum not 
exceeding 1,375,000 pesos (about 290,000/.) on new harbour 
works, including quay extensions and important dredging 
operations. According to the Review of the River Plate 
uenos Aires, plans have re and approved by 
the Uruguayan Government for the establishment of a State 
telephone service for the hen pgs of Montevideo, and 
the Government have pl: a bill before Congress autho- 
pon te expenditure on the work of 1,500,000 dols. (about 
\ )e 





Frencu Supping Susventions.—The subventions to 
shipping for 1909 amount to 31,000,000 cos, against 
33,000,000 francs for 1908 and 33,500,000 francs for 1907. 
The amount may be somewhat augmented in the course 


of the year. Certain of the steamer lines receive subven- 
tions as under :— 
Francs. 
France-Oorsica .. 550,000 
Mediterranean lines ‘> ‘ 1,352,000 
Calais-Dover on o% Ss te oa 435,000 
France, North America, and the West Indies —_ 11,083,000 
Lines between France and Algeria, Tunis, 

Tripoli, and Morocco .. ty Fy =a 1,450,000 
Lines to Australasia and New Caledonia os 3,232,000 
Lines to East Africa and the Indian Ocean .. 1,925,000 
Lines to West Africa oa os a ve 600,000 
Lines to East Asia. . Se 6,000,000 


In addition to assistance given to the steamship com- 
panies, the French shipbuilding industry is likewise sub- 
sidised, the amount for 1909 being 9, 400, francs, against 





ing period of 1907. 


10,400,000 francs for 1908 and 7,670,000 francs for 1907. 
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THE ADDRESS OF THE PRESIDENT 
OF THE BRITISH ASSOCEATION. 


THERE are many ways of composing a presidential 
address. Often this takes oo. character of an 
historical retrospect, which can generally be found 
better done in one or other of the now numerous 
popular treatises on science and technology. In 
other cases the speaker rambles superficially over a 
vast multitude of different subjects apparently in 
the vain hope that each member of his audience 
may in turn find something to interest him. Such 
an expectation, if it exists, is certain to be disap- 

inted. Men, themselves devoted to a certain 
ine of work, care little to listen to the necessarily 
shallow or second-hand views on it, of a lecturer, 
no matter how eminent he may be in other depart- 
ments of human activity. The truth is that the 
majority of men are generally most interesting when 
they talk shop, and a public speaker will as a 
rule capture the attention of his audience when he 
treats in plain language of subjects on which he is 
himself an authority, even though he deals with 
matters remote from the immediate pursuits of the 
majority of his hearers. 

Recognising this in his inaugural address as 
President of the British Association, delivered at 
Winnipeg on Wednesday last, Sir Joseph J. Thom- 
son has devoted a large proportion of the’ whole 
discourse to a most useful and interesting sum- 
mary of what is at present known concerning radio- 
activity and allied phenomena, and to an attempt 
to render intelligible to plain folk the hypotheses 
guiding the work of the numerous investigators 
now concerned in this field of research. Valuable 
and supremely interesting as this portion of his 
address is, it was prefaced by much of equal im- 

rtance and of perhaps even more general interest. 

e discussed, for instance, certain educational 
matters, dealing more particularly with the much- 
vexed question as to the utility or otherwise of 
scholarships awarded on the results of competitive 
examinations. For the system adopted in awarding 
the 1851 exhibitions he has nothing but praise. The 
holders of these are appointed, not by examination, 
but by nomination ; different universities through- 
out the Empire being in turn presented with the 
pew of award, and the system has undoubtedly 

en most successful. 

In the case of a competitive examination, on the 
other hand, there is no certainty whatever that the 
highest position is occupied by the best man, and, 
as is well-known, Lord Kelvin was but second 
wrangler. This, however, is not the objection to 
the system advanced by Sir Joseph, but he holds 
that it leads to too early specialisation. The conse- 
quence is, he says, that whilst the youth may and 
does acquire a very minute knowledge of his special 
subject, yet the prolonged study of it dulls his 
zeal, and he begins his real life's work with 
his early interest and enthusiasm evaporated. If, 
for instance, he goes on to research in physics, 
Professor Thomson says that he is likely to be 
disheartened by the way in which carefully-designed 
apparatus refuses to work, and the manner in which 
results are obtained inconsistent with each other 
and with every known law of Nature. Sleepless 
nights and laborious days, he continued, seem only 
to make confusion worse confounded, and there is 
nothing for the student to do but to take as his 
motto ‘‘ It’s dogged as does it,” and plod on. Un- 
less, therefore, he has enthusiasm to carry him 
on when the prospect seems almost hopeless, and 
the labour and strain excessive, the student may 
give up his task, and take to easier, though less 
important, pursuits. 

tn commenting thus feelingly on the innate 
malignity of inanimate apparatus, Professor Thom- 
son will strike a responsive chord in the breast of 


1|many an engineer; but we are not certain that 
1 | he is wholl 


justified in attributing the failure of 
certain students to a lack of enthusiasm generated 
by over-examination. In all callings, not merely 


dent of the British Asso- : : - . 
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who abandon the fight, as Sir Joseph says, would 
not have proved nearly equally ineffective what- 





ever their prior training. Character is probably 
more largely a matter of heredity than environment. 

Another subject discussed in the address is the 
relation between pure and applied mathematics. 
It is a commonplace that the practical problems of 
physics have been directly responsible for originat- 
ing many of the most important branches of mathe- 
matics, and time and again the pure mathematician 
has in his turn been of service to the man interested 
in important experimental researches. Professor 
Thomson, however, declares that. of late years there 
has been some tendency of the two sciences to drift 
apart, and that the workers in applied mathematics 
are relatively fewer than they were some years ago. 
This, he continues, appears to be in part due to the 
fact that the problems with which the applied mathe- 
matician has to deal are exceedingly difficult, and 
many have therefore felt that there was little chance 
of any problem which they could solve being still 
unexhausted. Here, again, fessor Thomson's 
view will appeal with special force to the engineer. 
In experimental physics, moreover, it is generally 
possible to arrange matters so as to present the 
subject to the mathematician in a greatly simpli- 
fied form. If, then, even here most blems 
prove too difficult for the mathematician, how 
much more so is it the case in engineering, where 
practical and commercial considerations generally 
totally preclude any such simplification. Of course, 
at times the attempt has been made. Thus bridges 
have been built with every joint pin-connected, 
with a view to simplifying the structure from the 
mathematical standpoint. Such bridges, however, 
have proved most unsatisfactory in working, and 
none are now built without having rigid connec- 
tions between successive portions of, at any rate, 
the compression chord of a girder. It is, in fact, 
the excessive complication of the work which makes 
higher mathematics of relatively little use in prac- 
tical engineering. It is well that a engineer should 
have studied St. Venant’s researches on the strength 
of beams ; but life is too short, and customers too 
pressing, to permit of the application of similarly 
rigid methods to actual every-day practice. 

Yet another remark of Sir Joseph appeals forcibly 
to the engineer. He quotes Helmholtz as saying 
that often in the course of a research more thought 
and energy are spent in reducing a refractory piece 
of brass to order than in devising the method or in 
planning the scheme of campaign. This is exactly 
in accord with engineering experience. A man 
— of computing by the ordinary practical 
rules the stresses in a structure or the proportions 
of copper and iron in an electric generator or trans- 
former, can generally. be obtained for but a very 
moderate salary. The man who is capable of com- 
muting these calculations into a satisfactory con- 
crete form is, however, a greater rarity, and is 
remunerated accordingly. We have been assured 
by an engineer who has taken part in developing a 
steam-turbine that the thermodynamic and kine- 
matic questions involved occupied not a tithe of the 
time and thought which had to be expended on 
such questions as the mere form of the casing. 
Should it, for instance, open at a transverse joint 
or a longitudinal one? Would the governor fit in 
better at one end than at the other? and multitu- 
dinous other apparently trivial, but really very 
important, details too numerous to mention. The 
pure mathematician seems often to have a diffi- 
culty in appreciating this, but the experimental 

hysicist is nearer akin to the engineer, and has to 
ace many of the same problems. Both suffer from 
a certain apparent perversity in the materials they 
use, to which, however, the engineer has commonly 
the added burden of often wayward and intract- 
able human nature. 

In the remainder of his discourse Sir J. J. Thom- 
son discussed the present state of our knowledge 
of radioactivity and phenomena allied thereto. 
Probably no other living physicist is better equipped 
for such a task, both by wide knowledge and by 
mr ype be thought. He said, indeed, that he could 
not, absolutely nor completely, accept the dictum 
of the famous French academician that ‘no dis- 


covery was really important or properly under- 
stood by its author until he could explain it 
to the first man he met in the street.”” In his own 


practice Sir J corm has, however, gone far to justify 
the aphorism. Few rity scientists have contri- 
buted as much as he to the permanent advance of 


our knowledge of physical phenomena, and very 
few indeed have so well and fully developed the 
faculty of transcribing into the common tongue the 
mathematical short-hand necessarily employed as 
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an implement of research. Unlike many men noted 
for the originality of their work, Professor Thom- 
son has, moreover, a very comprehensive knowledge 
of the results established by other a, me 
which still further augments the value of his clearly- 
worded discourse. 

In his Winnipeg dissertation, Professor Thomson 
traced our knowledge of radioactivity to the dis- 
covery of the Réntgen rays in 1895, which led 
almost immediately to Becquerel’s detection of the 
radioactivity of uranium, and thence by direct descent 
to the isolation of radium a few years later. These 
discoveries gave an enormous impulse to the in- 
vestigation of the mechanism of the discharge of 
electricity through gases, and led to great improve- 
ments (for many of which Sir Joseph Thomson was 
himself responsible) in the apparatus used in this 
line of research. These improvements, it is now 
common knowledge, led to the discovery of the 
corpuscle, a body charged with negative electricity, 
and having, according to the latest estimate, a 
mass but 9th that of the ordinary atom of 
hydrogen. 

The fact that such minute particles can be 
observed, and their properties quantitatively mea- 
sured, is due to the circumstance that they carry a 
charge of electricity. Indeed, Professor Thomson 
appears from his address to now accept the view 
that the mass of these particles is wholly elec- 
trical, a view which, we believe, he did not, 
some little time back, consider to be quite certainly 
established. The extraordinary sensitiveness of 
electrical means of observation he illustrated by 
the fact that, whilst the smallest quantity of neon 
which it is possible to detect spectroscopically 
comprises ten million million molecules, Ruther- 
ford has shown that if electrified, the presence of a 
single molecule can be observed. Hence Professor 
Thomson concludes we are likely to attain a know- 
ledge of the ultimate structure of electricity long 
before we gain any equally certain knowledge 
as to the structure of matter. Negative electri- 
city, it is now certain, has a definite structure, a 
negative charge being built up simply of a number 
of identical corpuscles. As to positive electricity, 
Professor Thomson holds that recent experiments 
by Wellisch in the Cavendish Laboratory strongly 
support the view that positive electricity has a 
similar structure, but the mass of the elementary 
unit is in this case equal to that of the atom of 
hydrogen. Observations of a different kind by 
other physicists could, he said, be explained on the 
hypothesis that positive electricity also occurred in 
the corpuscular condition, but this explanation was 
not a necessary consequence of the experiments, 
and for the present he holds the view that the 
smallest positively-charged particle, of which we 
have satisfactory experimental evidence, has a 
mass comparable with that of the atom of hydrogen. 

In this connection Professor Thomson raises a 
highly interesting and suggestive possibility—viz., 
that such positive corpuscles may have existed in 
large numbers in the prime of the cosmos, but have 
since nearly all degraded into bulkier and more 
massive entities. On this hypothesis he accounts 
for the enormous energy liberated on the break-up 
of a radioactive atom by the supposition that this 
is really due to the sudden bursting of one of the 
few remaining positive corpuscles. The energy 
liberated on the break-up of a radioactive atom 
cannot, he states, merely represent the kinetic 
energy with which the particles liberated revolved 
in their orbits within the original atom ; since cal- 
culation shows that such hypothetical orbits would 
be impossibly small, not greater in diameter than 
the corpuscle itself. In fact, the ene liberated, 
wherever it comes from, must apparently have been 
packed originally in a volume not greater than that 
occupied by a negative corpuscle. Hence he sug- 
gests that it may, as stated above, conceivably be 
due to the explosion of a positive corpuscle. Great 
as is the energy here manifested, however, Professor 
Thomson declares that there is even more which 
does not as yet reveal itself to direct experiment. 
The electrostatic potential energy of the corpuscles 
associated with a gramme of hydrogen is, he states, 
as much as is liberated on burning 5 tons of coal, 
and seven times as much as is liberated on the 
break-up of a gramme of radium. The energy in 


question is, however, fast bound, which is fortu- 
nate, as if any appreciable fraction of it got free, 
the earth would explode into a gaseous nebula. 

It is common knowledge that the discovery of 
the radioactive bodies has falsified the hypo- 
theses on which Lord Kelvin had so ingeniously 





calculated the age of the earth. It is, perhaps, 
less generally known, however, that if the new 
discoveries have thus robbed us of what was re- 
garded as the one certain basis for a system of 
primeval chronology, it has given us, Professor 
Thomson points out, in exchange another, which, 
it is interesting to observe, fits in much better 
with the demands of the geologist on the ex- 
chequer of time. Helium, a permanent element, 
isa regular accompaniment of radioactive change, 
and in many cases, being unable to get away, 
accumulates in the mineral concerned. By mea- 
suring the amount thus accumulated during the 
course of ages in a specimen of thorianite, and 
the present rate of sédeition of the helium in this 
mineral, Professor Strutt has shown that the sample 
in question must be at least 240 million years old. 

Sacomens as is the store of energy locked in the 
atom, Professor Thomson holds out no prospect 
of our ever finding a key with which to unlock it. 
He argues that the radioactive elements are pro- 
bably the most unstable of any, and liberate on 
their break-up enormous quantities of energy. 
Nevertheless, the exposure of one portion of a 
radioactive body to the radiation from another 
causes no perceptible increase in the rate of 
degradation. For our sources of power in the 
future he refers us rather to the sunlight, which on 
a clear day conveys energy to the earth at the rate 
of 7000 horse-power per acre. This energy, we may 
add, as it reaches us is probably high grade, but 
the only methods by which any attempt has so far 
been made to utilise it involve, in the first place, 
its degradation into heat, with a corresponding 
enormous loss of availability. If our physicists 
could show us some direct method of converting 
the energy of radiation into mechanical work, the 
—- of an early utilisation of this source would 

greatly enhanced. The flow of current through 
theantenne of a wireless telegraphic receiver con- 
stitutes perhaps a conversion of the kind in ques- 
tion ; but if we are right in this, there is a long 
road to travel before the operation shall be effected 
on an engineering scale with the short-wave radia- 
tions we receive from the sun. 

From philosophical considerations exception has 
been taken to the statement of the older school of 
physicists, that all molecules of an element were 
exactly alike. Proof of the justness of this 
criticism would seem to be afforded by the radio- 
active bodies. From the fact that the proportion 
of radioactive molecules undergoing change at any 
instant is a constant fraction of the total mass, 
Professor Thomson concludes that each atom of, 
say, radium is born from its parent with a certain 
expectation of life which differs from atom 
to atom. Possibly some future physicist will 
in corresponding fashion show that the negative 
corpuscles, to which the identity of constitution 

reviously attributed to the atom has been trans- 
erred, are also not absolutely alike. In this con- 
nection, however, it must be borne in mind that 
the conclusion in question, so far as it concerned 
atoms and molecules, was based upon the study of 
the average behaviour of a stupendous aggregate 
of them, there being no method known to physics 
by which the properties of individual molecules 
could be investigated. On the other hand, cor- 
puscles can be examined almost as single specimens, 
so that the conclusion as to their absolute identity 
inter se is a less illogical inference. 

The luminiferous ether has more than once 
formed the subject of inaugural addresses to the 
British Association. Lord Salisbury at Oxford 
defined the ether as the nominative of the verb 
**to undulate,” but Sir Joseph Thomson, in his 
Winnipeg address, particularises to a greater extent. 
In spite of his exceptional ability in imagining 
working models of physical concepts, we question 
nevertheless whether, in this instance, the average 

lain man will succeed in adequately visualising 

rofessor Thomson’s ether. Possibly this is in 
part due to the circumstance that physicists have 
not yet themselves fully apprehended the intimate 
nature of this all-pervading medium. Its density 
in the neighbourhood of a corpuscle must, Sir 
Joseph says, be enormous, its specific gravity being 
here about 2000 million times that of lead. If, 
moreover, the medium is incompressible, it will have 
this density everywhere, and not only at a corpuscle. 
In spite of this enormous density, the weight of it 
in movement in a cubic kilometre of sunlight is 


only sorooooth of a milligramme, so that the front 
of the light wave must be more analogous to bright 








specks on a dark ground than to a uniformly illu- 
minated surface. Matter, Sir Joseph added, is in 
all probability composed mainly of holes. These 
conceptions are interesting, as they show the trend 
of thought amongst modern physicists, but for some 
time to come we fear they will be subjects for ad- 
miration rather than comprehension to the average 
engineer. 





BRITISH RAILWAY ECONOMICS. 

Ir is a long time since railway matters have formed 
so frequent a subject for notice in the daily Press 
as they have done lately. What with the constant 
reports of successful conciliation negotiations or 
awards on the one hand, and Parliamentary doings 
on the other, the last year has been one full of 
interest to all who watch the trend of national 
affairs. The attempted combines, with their outcome 
in the form of extended working agreements, the 
Board of Trade Committees on such working agree- 
ments, and on railway accounts, and the Board of 
Trade Railway Conference, have all been kept pro- 
minently before the ordinary private individual, 
who has probably heard more recently of this im- 
portant service than for many a long year. 

The interest so aroused does not, unfortu 
nately, take an altogether friendly line. Though 
the support of the President of the Board of 
Trade was given to the recent Bill, introduced to 
enable the eer Northern, the Great Central, and 
the Great Eastern Railways to amalgamate, the 
attitude of the House of Commons as a whole was 
distinctly hostile, with the result that the Bill was 
abandoned. Similarly the position taken up by a 
certain section of the public is one rather of sus- 
pare watchfulness than amicable encouragement. 

any of these, though they seem scarcely aware of 
it, are, as a fact, prompted by conflicting motives— 
towit, a desire to win from the railwaysevery possible 
‘* facility,” while at the same time coveting for the 
national treasury the earnings of the whole system. 
It has been frequently pointed out that very exten- 
sive facilities and a substantial surplus would be 
no less incompatible under State management than 
under private ownership ; but people deaf to all but 
their own pet schemes, however inconsistent these 
may be, cannot be made to regard these matters 
from any rational standpoint. The net earnings of 
our railways—which, according to the recently 
issued Board of Trade Report for 1908 (of which we 
give the chief returns in another column of this 
week’s issue of ENGINEERING), amounted in that 
year to 43,486,000/.—are at the present time largely 
absorbed in the payment of interest on debentures, 
guaranteed and preferential stock, leaving for distri- 
bution on ordinary capital only sufficient to pay 
interest at the rate of 2.99 per cent. If transferred 
to Government ownership, the whole of the capital 
involved would take the form of guaranteed stock, 
and the prospects of any healthy surplus to relieve 
future anxious Chancellors of the Exchequer appear 
fairly remote. 

Our present Chancellor having, when President 
of the Board of Trade, come into close touch 
with the railway companies, has recently been en- 
deavouring to help himself out of his existing diffi- 
culties by means of knowledge apparently then 
acquired. For instance, in defending the “‘ incre- 
ment tax,” he referred lately, ina speech he delivered 
at Limehouse, tothe fact that some time ago he opened 
a tube railway to Golder’s Green. Before the date 
of opening a certain plot of land, he said, was sold 
for 1601. ; after the opening it was sold for 21001. 
On this he claimed that he was entitled to levy a 
20 per cent. tax. The title does not appear alto- 
gether clear to us, for it might with equal or even 

ter force be advanced that the railway should 
nefit to the extent of 20 per cent. for having, at 
immense cost and trouble, been the direct means 
of the appreciation of this land. Any such propo- 
sition promoted on behalf of the railways would, of 
course, instantly be scouted as ridiculous in the 
extreme, yet they would then merely be sharing 
in the advantages they themselves had brought 
to the community. This increment, moreover, 1s 
the result of the enterprise of an agency which, 
lin the past, has suffe very heavy expense in 
defensive struggles against Parliamentary and 
official opposition, and which, to-day, instead of 
being helped forward as one of the most valu- 
able of our national activities, is mulcted in 
the sum of 4,884,000I. annum in rates and 
taxes. The injustice is obvious. By our methods 
of Parliamentary procedure, &c., a railway is forced 
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to incur heavy expense, and if it succeeds in open- 
ing up a district, perhaps in the face of considerable 
local and other opposition, Mr. Lloyd George comes 
on the scene, and lays claim to a direct interest in 
the benefits accruing from the venture. 

Our railways are, however, now turning their 
attention to developing their present systems 
rather than to extensions, so there is no need to 
pursue this point further. That this is so is sup- 
ported by the fact that in 1908 the railways were 
increased in length by only 117 miles, or 0.5 per 
cent., on a mileage of 23,108 in 1907, while, on the 
other hand, sidings showed an increase of 1.33 per 
cent. 

The paid-up capital of the railways of the 
United Kingdom increased in 1908 by 16} millions 
sterling, and stood at the close of that year at 1310.5 
millions. Of this total, 491,633,000/. represented 
ordinary stock—an increase in the year of 2.4 
millions sterling, of which 486,000/. are listed as 
nominal additions on consolidation, conversion, &c. 
The year, as is, of course, well known from the re- 
ports of annual meetings, &c., was not a prosperous 
one, owing to the state of trade in the country, and 
the ordinary shareholders naturally suffered. The 
average dividend paid on ordinary capital was 
smaller than for some years, being 2.99 per cent. in 
1908, against 3.31 per cent. in 1907 and 3.35 per 
cent. in 1906. This steady shrinkage is not plea- 
sant to contemplate, though there are now signs of 
things taking a turn for the better, the recent half- 
yearly meetings having been more optimistic in 
tone than those of a twelvemonth ago. That the 
ordinary shareholder is not, in these days, to be 
altogether envied, is shown by a table in the report 
which gives the rates of interest distributed on 
ordinary railway capital. From this table it appears 
that while 26.7 per cent. of the ordinary capital 
received interest at the rate of from 5 to 6 per cent., 
and 29.3 per cent. at the rate of from 2 to 3 
cent., on no less than 15.4 per cent. of the ordi- 
nary capital invested no interest at all was paid in 
1908. ‘This is worse than the position in the pre- 
ceding year, when no dividends were paid on some 
13.6 per cent. of the ordinary capital. 

The chief features of the year for which the 
Board of Trade returns have just been issued 
were increased receipts from passenger working, 
a decrease in the case of goods traffic, with a 
slight decrease in working expenditure. The 
total receipts from passenger traffic amounted to 
42,166,000/. This is an increase of 1.2 per cent. 
on the previous year, but is largely due to increased 
receipts from third-class traffic derived from the 
deep-level London underground railways. 

he falling off in first and second-class traffic con- 
tinues, but the receipts from these two classes have 
decreased in a smaller ratio than have the passengers 
in numbers. The conclusion to be drawn from this 
would appear to be that the average journey of 
passengers of these classes is somewhat longer than 
formerly, though to what extent it is impossible, 
with our present system of railway accounts, to say. 
If this conclusion be correct, and it is supported by 
the fact that in the last ten years the average 
receipts per second-class passenger have increased 
almost 95 per cent., while for first-class traftic an 
increase per passenger is also shown, it would seem 
worth while for the railway companies to do rather 
more than they have, of late years, to encourage 
these classes of traffic. With a few exceptions it 
cannot be said that much inducement is nowadays 
held out to the ordinary traveller to take other 
than a third-class ticket. The one notable excep- 
tion, perhaps, may be the London and N ~ 4 
Western Railway, which, some time since, so re- 
duced its fares as to make the additional expense of 
travelling second-class a matter of little importance 
to many people. This step has apparently been 
successful, for at the last half-yearly meeting it was 
authoritatively stated that the company would now 
lose by the abolition of this class. Second-class long- 
distance passengers even on this line, however, have 
to put up with the inconvenience of finding no 
‘orresponding compartments provided on certain 
trains, and it is permissible to suppose that more 
would avail themselves of the additional comfort if 
they knew that there would always be accommoda- 
tion for them. The same applies to the Great 
Western Railway, which has lately cut the second- 
class out of some of its long-distance trains. The 
annoyance to. passengers who purchase second- 
class tickets only to find that on the outward or 
return journey no such accommodation is provided, 
18 not inconsiderable, and if once caught a passenger 





will in future probably take a third-class ticket and 
have done with it. Again, Lord Allerton, at the 
Great Northern Railway half-yearly meeting, spoke 
on the subject of first-class traffic, stating that the 
compartments were seldom full, and the working 
consequently expensive. 

The time seems to have arrived when the present 
system of classes might be somewhat better adjusted 
to modern requirements, to the benefit both of the 
railway companies and of the community at large. 
Granting that the bulk of the passenger traffic re- 
ceipts are derived now, and will continue to be so in 
the future, from the third-class traffic, what is re- 
quired is to induce a goodly proportion of these tra- 
vellers to pay a slightly increased fare for the mere 
purpose of effecting some automatic discrimination 
among the passengers. We can mention at least 
one great company running out of London whose 
first-class fares are many of them about 105 per cent., 
and more, dearer than the third. Such exactions do 
not induce passengers, the length of whose purses 
is limited, even to consider any other class but the 
lowest—two only being provided. Whether first- 
class traffic is ultimately retained or not does not 
affect the argument that there should be pos- 
sible a considerable diversion of respectable third- 
class ngers to some better-paying de, if 
suitable steps be taken to encourage, and not to 
discourage, the transfer, as at present. The 
additional charge should be so small as to be 
scarcely felt by a sufficiently —— number to 
make the service pay. It has lately been found, 
in many directions, that the patronage of the 
great middle and lower-middle classes is well worth 
encouraging, and if the railways set about the 
business in a rational way they would doubtless 
find themselves as well repaid for their efforts as 
others have been. At crowded times and week- 
ends sufficiently low-priced tickets would even 
induce people to travel first ; but first-class week- 
end tickets are frequently not granted at all. Ex- 
clusive of season-ticket holders, it appears that for 
every first-class passenger travelling at the present 
day 1.1 second-class, and about 39 third-class pas- 
sengers make use of the railway ; but the receipts 
per passenger are in the ratio of about 4 : 3: 1 for 
first, second, and third respectively. This again 
shows that the passengers of the first two classes 
are not purely short-distance travellers. Without 
definite knowledge as to distances travelled it is 
impossible to make any accurate estimate, but it 
would appear that a comparatively small transfer— 
perhaps some 15 per cent.—of sengers from 
third to second could be made remunerative at 
second-class fares well below the present level. 
Many passengers would appreciate the automatic 
segregation of dainty gowns and corduroys, or of 
‘* mixtures ” and thick twist. 

It is noticeable that, while increases are shown for 
the first and second classes in the last ten years, the 
receipts per third-class passenger have remained 
the same (within, that is, 0.1d.) and stand at 6.4d. 
In the matter of season tickets first-class and third- 
class show an increase, the latter an increase of 
5 per cent., probably due merely to the fact that 
the granting of third-class seasons is gradually being 
extended. The receipts per season-ticket holder 
are, in all classes, increasing, showing the tendency 
for business people to live further away from the 
central part of big towns than formerly. 

With regard to goods traffic a considerable 
decrease (3.8 per cent.) is shown. Some such 
fall as this was, of course, only expected in 
view of the state of the country’s trade in 1908, 
but the decrease in tonnage was greater than the 
decrease in receipts. A very material reduction 
in goods poenper sll was effected, corresponding 
almost exactly to the reduction in tonnage of 
the traffic. The passenger train-mileage increased 
by 0.7 r cent., which increase is, however, 
onnidiealiy lower than the increase of passengers, 
pointing to better filled trains than in 1907. The 
receipts per train-mile, taken separately, show an 
increase in the case of both ngers and goods, 
but, taken — show a decrease of 0.15d. The 
reason for this is that whereas in 1907 goods 
train-mileage amounted to 38} per cent. of the 
total, in 1908 it had fallen to 37 per cent. 
Though working expenditure showed a decrease, 
the ratio of expenditure to receipts was 63.7 per 
cent. higher than in any previous year. An im- 
provement will probably be shown on this for the 
current twelve months. Though the train mileage 
of the railways of the country fell by 1.2. per 
cent., and the quantity of fuel consumed by 3.3 





per cent., the reports of the fifteen principal railways 
show an increase in cost of fuel of 5.9 per cent. 
‘** Locomotive expenses” was, in fact, the only head- 
ing under which an increase of expenditure was 
shown. In this case the increase amounted to 
300,000/., while the total working expenditure fell 
by 200,000/. on account of material reductions in 
maintenance of way, traffic, &c. 








THE GENERAL STRIKE IN SWEDEN. 

Tue steady perseverance with which the general 
strike in Sweden is being continued is the cause 
of considerable surprise, but signs of exhaustion 
and loss of heart are now said to be apparent in 
the ranks of the strikers, who every day feel the 
effects more and more. While many papers de- 
nounce the strike as a fiasco and a failure, this 
can only hold good as far as its general aspect: is 
concerned, for it has certainly not produced that 
consternation amongst, and inconvenience to, the 
public which the men had anticipated. Local 
steamers, which play an important part in the 
internal traftic of Sweden, resume their trade on 
an increasing scale, trains run in most towns in 
larger number every day; the telephone, which is 
probably more generally used in Sweden than in 
any other country, affords now about the normal 
number of conversations, whilst they were reduced 
to a minimum during the first days of the strike ; 
the railway traffic is on the increase, and all fear of 
strike amongst the railway men has been removed 
> a the general voting, which proved that only 
about one-fifth was in favour of striking. The 
number of visitors to the Stockholm Exhibition 
is quite satisfactory, and the theatres are well 
attended. The masters and the-men, however, are 
the sufferers. The latter have hitherto, with the 
exception of some minor disturbances, for which 
the'so-called young Socialists may be held respon- 
sible, and which resulted in a score or so of them 
being arrested, behaved admirably, although things 
no doubt go very hard with many of them. It was 
the plan that they should not receive any aid from 
the funds of the organisation, but after the strike 
had lasted a fortnight or more some money was 
paid to those most in need of it, which is all 
the more necessary as the small retailers do not see 
their way to give the men any further credit. 
Fairly substantial sums have been received from 
two or three foreign countries, although they, of 
course, do not go very far, and several foreign 
labour leaders have visited Sweden and encouraged 
the men with addresses of sympathy. 

Of mediation there are no signs, and several 
papers openly state that it is too early to talk of 
eee a view which the masters evidently 
ully share. A recent suggestion is that a distinc- 
tion should be made between the men who struck 
owing to more or less legitimate grievances, and 
those who did so out of ‘‘sympathy.” The latter 
in many cases broke specific contracts, and their 
action was an aggression on the public at large, 
which should not, it is held, be condoned. The 
report that the Swedish Parliament was to be 
convened has not proved correct, but the Govern- 
ment has forwarded a communication to the Com- 
mittee of 1907 about labour contracts, expressing 
the hope that the Committee will so accelerate their 
work that the report can be placed before the 
Riksdag on its meeting in January next year. 
Should this not be possible, information is asked 
for as to whether part of the report can then be 
ready. The return to work is still only partial, and 
extremely sporadic. According to an official state- 
ment the number of hands out of work on 
August 18 was 284,418, against 285,762 at the 
official census a few days previously. Since the 
latter date the printers and some farm-hands have 
gone out, although the farm-labourers’ strike is a 
complete failure so far, from the men’s point of 
view. The printers are likely to suffer doubly, in- 
somuch as both the newspaper proprietors and the 
general printers mean to proceed against their 
organisation for breach of contract. 

he Non-Socialistic Swedish Labourers’ Union 
has circularised its members, recommending them 
to resume work on August 23 wherever possible. 
This organisation, however, is a comparatively 
small one, only comprising some 10,000 hands. On 
the other hand, all the Stockholm trade unions urge 
an extension of the strike, so that it may be e 
to comprise other branches yet unaffected. A 
thousand men engaged at the Trollhitta waterfalls 
work have refused to accept a proposal from the 
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Board to resume work. At Gothenburg there is 
more inclination to resume work, about a thousand 
hands having done so, amongst them some union 
men. The general director of the Swedish State 
Railways stated on August 19 that, of 351 passenger 
trains on the Swedish State Railways, 15 had been 
discontinued, and of about 270 goods trains, about 
90 had been stopped, making 105 discontinued 
trains out of 621. Of the immense number of 
trains on the private railways, only 97 had been 
discontinued, making a total for the whole country 
of 202 trains stopped on account of the strike. As 
already stated, however, the traffic has increased 
during the last few days, both as far as passengers 
and goods are concerned. 

One of the most interesting features in connec- 
tion with the strike is the amazing manner in which 
the newspapers have managed to appear in spite of 
the almost universal compositors’ and printers’ 
strike. The papers are all published regularly, 
although most of them are somewhat reduced in 
size, and it has become evident that persons accus- 
tomed to work the typewriter very soon get into 
the way of setting type. This discovery is expected 
to lead to a considerable influx of fresh hands in 
the type-setting branch, probably also of women, 
and the men, who have been exceptionally well paid, 
being looked upon as absolutely indispensable, 
have, as already mentioned, evidently made a gross 
mistake in going out. 





RAILWAY ACCIDENTS. 

In 1908 the railways of the United Kingdom re- 
gained their fair reputation as being the safest 
means of transport in this or any other country. 
No single passenger was killed in that year, and 
only 283 injured by accidents to trains, rolling- 
stock, or permanent-way. This is a remarkable 
record when the number of journeys made is taken 
into account. From the railway returns just issued 
by the Board of Trade, and te which reference is 
made elsewhere in this issue, the number of pas- 
sengers on the railways, exclusive of season-ticket 


holders, amounted to 1,278,115,000. The equiva-|d 


lent annual season-ticket holders numbered 721,801, 
and if we allow for these the conservative estimate 
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of . 300,269,000 journeys in the year, the total 
number of passengers travelling amounts to 
1,578,384,000. The injuries therefore amounted 
to less than one in 54 million passengers. 

The total numbers of people killed and injured on 
the railways were, according to the Board of Trade 
report, 1043 and 7984 respectively. In the case 
of persons killed, the greater number of the acci- 
dents occurred to trespassers. Six employés were 
killed and 164 injured in accidents to trains, &c., 
and 376 killed and 4976 injured in accidents from 
other causes. These figures show happily very sub- 
stantial diminution on the corresponding figures for 
the previous year. Of servants employed in hand- 
ling trains no drivers were killed, but 55, or 1 in 
every 512, were injured. Two firemen were killed 
and 33 injured, being respectively 1 in 12,857 and 
1 in 779 of the total number employed. One 
passenger guard was killed and 11 injured, or 
1 in 8474 passenger guards employed killed, and 
1 in770 injured. The goods guards and brakesmen 
killed and injured amounted to 1 and 48 respec- 
tively, or 1 in every 16,786, and 1 in 350 em- 
ployed. 

Of the 22 accidents inquired into by the Board of 
Trade officials, only one is reported as being due to 
failure of rolling-stock, and one to defects in con- 
nection with the permanent way. Want cf care on 
the ~~ of railway employés was responsible for 16 
of the 22 accidents, and excessive speed for three. 
The number of accidents to passengers, mainly due 
to their own stupidity and carelessness, still reaches 
to a high figure. For instance, at least 83 were 
killed and about 2000 injured from such causes as 
entering trains and alighting therefrom, crossing 
lines at stations where foot-bridges or subways are 
provided, the closing of carriage-doors, &c. Of 
the employés killed and injured, 16 were killed 
and 675 injured in pm om and uncoupling 
vehicles, 15 killed and 627 injured while braking, 
spragging, or chocking wheels, and 16 killed and 
498 injured while moving vehicles by capstans, turn- 
tables, levers, &c. The fatal and non-fatal accidents 
while coupling or uncoupling both show a marked 
ecrease on the figures of 1907. 

The total casualties to workers reported amounted 
to 5352. Of these 3315 are returned under the 











heading of ‘‘ Misadventure or Accidental.’ No less 
than 1509 are classified as due to want of caution, 
or to misconduct on the part of the injured party, 
and 281 to want of caution or breach of rules 
on the part of others. Defective apparatus, &c., 
was responsible for 109 casualties, and defective 
system of working, &c., for 122. The acci- 
dents caused by contact with live rails or wires 
are practically equal in number to those in the 
previous year. In 1908 four people were killed 
and 16 injured on electric railways, of whom three 
killed and one injured were trespassers ; one in- 
jured, a passenger ; and the remainder servants of 
the companies. Among the accidents not con- 
nected with the movement of trains, 3981 occurred 
in the loading and unloading of trucks, &c. Classi- 
fied under the heading ‘‘ While attending to engines 
at rest,” there are 2479 accidents, and under 
‘* Falling off engines and vehicles at rest,” 1501. 

For some reason unexplained the accident report 
is this year very greatly curtailed, the returns 
having been published separately. No objection 
would be taken to this were it not for the fact that 
some of the most interesting of the tables are absent 
from the report. Tocite examples : A table showing 
the risk to various grades of employés over a series 
of years used to figure in the report. The last 
report gives the proportion of killed and injured to 
the numbers employed only for the one year under 
consideration, so that progress can now no longer 
be gauged. Of greater interest than these were tables 
in the appendix, which gave the details of accidents 
toservants, giving rank, nature of injury, and total 
number of persons employed in each grade. This 
table was of considerable importance as showing the 
relativeseriousnessof theaccidents. Another, equall y 
important, gave the causes of accidents to trains. 
In this were noted, among other particulars, such 
items as failures of tyres, axles, wheels, couplings, 
springs, boilers, broken rails, &c. | We regret that 
sess have not been preserved in place of some of 
the other tables, which, whatever the reason for the 
change, could better have been dispensed with. 
The absence of certain voluminous tables, which 
were merely expansions of others, giving the names 
of railway companies, is, it will be granted, a 
relief. 
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NOTES. 


ImporTaANT WaATER-POWER LEGISLATION IN 
Norway. 

THe Norwegian Parliament has just passed a 
measure of great importance for the future exploita- 
tion of the country’s water-power, and one likely to 
affect English interests. The question has attracted 
much attention, and the measures passed have been 
strongly opposed by many influential people. Ac- 

ording to the new measure, all waterfalls with a 
capacity of more than 1000 horse-power, which 
henceforward are sold to a limited company, 
whether entirely Norwegian or not, pass into the 
possession of the State after the expiration of the 
concession ; and it must here be mentioned that all 
oreigners require a concession in order to become 
possessed of Norwegian water-power. Concessions 
re given for a period of not less than 60 years, and 
not more than 80 years. At the lapse of the conces- 
sion the waterfall, with all regulating works con- 
nected therewith, becomes the property of the 
State, with full ownership and without any com- 
pensation. It can also be decreed that the power- 
stations, -with plant and other equipment, pass into 
the possession of the State, with full ownership 











and without any compensation. Whatever may not 

»ass into the possession of the State can be acquired 
oe the latter according to valuation, or the State 
can demand its removal before a certain date. 
Several attempts to modify these stringent mea- 
sures, such as the exemption of waterfalls under 
3000 horse-power capacity, and a proposal that the 
concession-holder might have the option to rent 
water-power and plant for a certain period after the 
expiration of the concession, were all negatived. 


UnrTep AUSTRALIA, 

A year or so ago we called attention to the 
position into which South Australia had drifted in 
connection with its vast northern territory. We 
showed that this territory had proved a white 
elephant to the too-ambitious colony, that it cost 
more to maintain than it produced, and that the 
colony was unable single-handed to complete the 
great railway which it had — to build from 
Adelaide to Port Darwin. e now learn that 


there is a prospect of the territory being taken 
over by the Commonwealth of Australia, and also 
of the completion of the Adelaide and Port Darwin 
Railway by the Commonwealth Government. Since 
South Australia invoked the aid of the Common- 
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wealth, a proposal has also matured for the con- 
struction of a transversal railway from a point on 
the already completed sections of the Adelaide and 
Port Darwin line to the Western Australian gold- 
fields and the Western Australian coast.. All this 
is as it should be. The time has clearly arrived 
when more vigorous efforts should be made to turn 
the great island Continent of Australia to more 
account as a whole ; and these efforts can only be 
successfully put forth by the Central Australian 
authorities, or, in other words, by the Common- 
wealth Government. There is now a general ten- 
dency among Australian statesmen to revert to 
an enterprising immigration policy all over Aus- 
tralia. Settlement in Australia has hitherto been 
almost entirely confined to the coast ; but the com- 
— of great railways, such as the Adelaide and 

ort Darwin line from south to north, and the 
line proposed from South Australia to the Western 
Australian gold-fields, would be a powerful means 
of opening up vast districts which are at present 
but little known. Another great means of turn- 
ing the immense interior of Australia to more 
account would be the extension of irrigation. 
Want of surface water is at present the great 
difficulty of the Australian interior. There are 
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grounds for believing that this difficulty might be 
greatly mitigated, if not entirely removed, by tap- 
ping the subterranean waters of the island Con- 
tinent ; but works with this object can only be 
undertaken successfully by the Commonwealth 
fyovernment. United Australia may thus be known 
in future as more progressive and more prosperous 
than the individual States have been. 


SHIPBUILDING IN JAPAN. 


The recently - published Consular reports for 
Japan show that the trade depression which we 
have had in the West has extended to the Far 
East. The British Consul-General at Kobe, in his 
report, quotes some remarks of the chairman of the 
Kobe Foreign Board of Trade (formerly Foreign 
Chamber of Commerce) to the following effect :— 
‘*The world-wide depression that began some two 
years ago gradually became intensified, until last 
year clouds settled over China and Japan, where 
the climax was reached, the conditions becoming so 
deplorable that the whole trading community was 
placed in a most critical state ; speaking generally, 
we have reaped the fruits of over-trading, fostered 
by excessive credit facilities, following on a war 
boom, during which everybody appeared wonder- 
fully prosperous, and unfortunately coupled with a 
heavy depreciation in the values of most commodi- 
ties. It has been a year mainly of liquidation, 
very slow liquidation, resulting in heavy losses to 
many traders, foreign and Japanese. The credit 
system during the past five or six years has grown 
apace, but the lesson having now been learned, it is 
to be hoped that sounder methods will be adopted 
in future.” The depression in general trade was, 
of course, reflected in shipbuilding, very few orders 
being placed in 1908. From the Mitsui Bishi Dock- 

ard at Nagasaki during the year 1908 there were 
lemehed two triple-screw passenger steamers, each 
of 13,500 gross tonnage and 20,227 indicated horse 
power, for the Toyo Kisen ; two twin-screw passenger 
and cargo steamers, of 8500 gross tonnage each 
and about 8000 indicated horse-power ; a triple- 
screw steamer of 3204 gross tonnage and 9148 
indicated horse-power for the Imperial Volunteer 
Fleet Association ; end a despatch-boat for the Im- 
verial Japanese Navy. The work in hand at the 
Cenleuiia of this year consisted of two large steamers 
for the Toyo Kisen Kaisha, two for the Nippon Yusen 
Kaisha, three smaller ones for the Osaka Shosen 
Kaisha, and one for the Imperial Volunt2er Associa- 
tion, The Mitsui Bishi Company started a new 
dockyard at Kobe, which was completed in 1905, 
and which has been fitted with the latest European 
and American tools. Although the yard is capable 
of building ships of 10,000 tons, no large vesse 
have so far been built. The principal product of the 
yard, up to the present, is the floating dock which 
was commenced in June, 1907, and was launched in 
November, 1908. Its tonnage is 12,000 tons ; 
length, 532 ft.; breadth, 66 ft.; and draught, 26 ft. 
The steel used in its construction was all manufac- 
tured at the Imperial Iron Foundry, Wakamatsu, 
Japan. Since its construction the dock has been 
largely used. The company intend to manufacture 
steam-turbines, electric generators (Parsons type), 
dynamos, cranes, pumps, &c., and its works are 
well equipped to turn them out in an efficient 
manner. The Kawasaki Dockyard, which has been 
established at Kobe for a good many years, launched 
during 1908 a total of thirteen vessels, with a gross 
tonnage of 19,646. Of these, two were large 
merchant steamers, and the others small craft of 
various kinds. A huge trade, however, was done 
in repairs, as many as 697 vessels of different kinds 
having been attended to for repairs of different 
kinds. The other shipbuilding yards in Japan 
have been very slack during 1908. Immediately 
after the Russo-Japanese War they all largely 
increased the number of their operatives, but now 
the reaction has set in. Tornage available greatly 
exceeds requirements, and oraers both for construc- 
tion and repairs have markedly decreased, and con- 
sequently many workmen have necessarily been 
discharged. The shipbuilders of this country 
should, however, note that when business revives, 
the Japanese are able to supply nearly all their 
own wants in the way of shipping. 


. Aviation at RHEIMS., 

The ‘‘ Aviation Week ” opened at Rheims, France, 
last Sunday, the 22nd inst., and notwithstanding 
heavy downpours and a high wind the events have 
so far met with great success. In thus arranging 
for aviation races, and in carrying out all the 





details of the programme to a satisfactory issue, 
our neighbours have given to the world another 
example of the enterprise and energy with which 
they deal with all forms of mechanical sport, and 
for this they deserve all praise. The Rheims 
events are epoch-making; they will prove most 
instructive in that they will lead to progress being 
made in the manufacture of the flying - machine 
itself and of its motor —the most delicate part ; 
knowledge as to the best means of carrying as 
large a quantity as possible of liquid fuel, another 
very critical point, will also be obtained from the 
tests. These will generally act as an incentive to 
further effort. There have been about forty entries 
in all, the machines sent to take part in the con- 
tests being of the following types, the second name 
indicating the type of engine :—Wright biplane, 
Wright; Voisin biplane, Antoinette ; Blériot mono- 
= Anzani; Bleriot monoplane, E.N.V.; Voisin 
iplane, E.N.V.; Santos monoplane ; _ mono- 
plane, Rep.; Voisin biplane, Renault ; Voisin bi- 
plane, Gnome ; Voisin biplane, Gobron ; Gasnier 
biplane ; Curtiss biplane, Curtiss; Farman biplane ; 
Voisin biplane, Itala; Farman biplane, Gnome ; 
Kluyjtmans biplane ; Antoinette monoplane, Antoi- 
nette ; Breguet biplane, Renault ; Fernandez bi- 
plane, Antoinette ; Farman biplane, Vivinus. The 
“ere events are a race for the Gordon-Bennett 
nternational Aviation Cup, to take place to-morrow, 
the 28th inst., in which three French machines are 
to take part. The machines selected as a result 
of the elimination trials which took place last 
Sunday, the 22nd inst., are the following :— Wright 
biplane, Wright engine, aviator Lefebvre ; Blériot 
monoplane, Anzani engine, aviator Blériot; An- 
toinette monoplane, Antoinette engine, aviator 
Latham. The condition for the Gordon-Bennett 
Cup race is a flight over a distance of 20 kilc- 
metres. The races for the Grand Prix de Cham- 
pagne et de la Ville de Rheims are in progress, 
and will be completed to-day; the condition 
for this is a flight of 50 kilometres (31 miles), 
for which six prizes are to be awarded of 20001., 
1000/., 4001., and three of 200/., the winners being 
those machines which have covered the longest 
distances without taking in fresh supplies. The 
speed races are also in progress, and are to be com- 
— next Sunday, the 29th inst. The machines 

ve to fly three times round the course, thus 
covering a total distance of 30 kilometres (18.6 
miles), there being four prizes. The last day for 
the flight once over the course, covering 10 kilo- 
metres (6.2 miles), is also next Sunday. It is too 
early, therefore, to describe the various events, 
fresh records being made and broken every day. 


Is | So far, and in regard to speed, it would a r that 


the contest may lie between Mr. Glenn H. Curtiss 
and M. Bleriot. The former pilots his own 
machine, a biplane, which is fitted with a type 
of motor bearing his name ; his time for a 10-kilo- 
metre flight round the course was 8 minutes 353 
seconds, equal to a speed of 69.861 kilometres 
(43.5 ates per hour. The following day, M. 
Blériot, in his monoplane No. 22, fitted with 
an E.N.V. motor, covered an equal distance in 
8 minutes 4? seconds, giving an average speed of 
74.380 kilometres (46.5 miles) per hour. With refer- 
ence to duration of flight and distance, it would 
appear from the races already run that the aviator 
Paulhan, who pilots a Voisin biplane fitted with a 
Gnome motor, stands a good chance of taking the 
first place. On Wednesday he covered over 130 kilo- 
metres in 2 hours 43 minutes 20 seconds, beating 
by about 13 minutes the previous record, which 
was held by the aviator Sommer, who pilots a 
Farman biplane driven by a Gnome engine. Mr. 
Paulhan even then only descended owing to the 
exhaustion of his supply of petrol. We shall give 
the details of the various races in our next issue. 








WESTERN AUSTRALIAN Raitways.—The Government 
of Western Australia is about to undertake the construc- 
tion of a line, 114 miles in length, connecting the Pilbarre 
goldfields with Port Hedland. 





TACHOMETERS.—On page 234 of our issue of August 13, 
under the heading of ‘‘ Catalogues,” it is stated that we 
have received from Mr. Jens Orten-Béving, of 72 and 74, 
Victoria-street, Westminster, a catalogue giving prices 
and particulars of hand and fixed tachometers made under 
Dr. Horn’s patents. Messrs. George Thomas and Co., of 
Parsonage-lane, Deansgate, Manchester, write to say 
that they are the sole agents for Dr. Horn’s hand tacho- 
meters ; they are free to sell Dr. Horn’s stationary tacho- 
meters, but for the hand instruments they are the sole 
agents. Mr. Jens Orten-Béving deals with the hand 
tachometers for export. 





BRITISH RAILWAY RETURNS. 

In the tables below are given the principal figures 
from the recently-issued Board of Trade report on 
British railways, which are referred to elsewhere in 
this issue :— 












































Mileage. 
| 
Increase (-+) or De- 
crease (—) in 1908, 
— 1908. | 1907. 
| Per 
| Amount, Cont. 
miles miles | miles 
ope oe es 23,205 23,108 +117* +0.5* 
Of which, double! } | 
or more .. ll 12,926 12,845 + 81 +0.6 
Track mileage (in- 
cluding s.dings) 53,6€9 53,158 +511 +1.0 
£ £ £ | 
Capital .. . .|1,310,533,000/1,294,066,000| +16,467,000 |+1.3 
Amount included | 
in the foregoin } 
which is nomin: 
only Pe ..| 196,365,000} 195,878,000} + 487,000 |+0.2 
Ordinary capital..| 491,633,000} 489,189,000} + 2,444,000 |+0.5 
Amount included 
in the foregoin 
which is nominal} 
only ¥ ..| 90,986,000; 90,500,000) + 486,000 |+0.5 
Receipts :— £ £ t a. . 
Passenger traffic) 61,664,000) 50,975,000) + 689,000 |+1.4 
Goods traffic .. 58,888,000; 61,203,000) — 2,315,000 |-3.8 
Miscellanous .. 9,342,000 9,371,000) - 29,000 |-0.3 
Total... | 119,894,000] 121,549,000 - 1,655,000 |--1.4 
Working expendi- 
ture aa .-| 76,408,000} 76,609,000}; - 201,000 }-0. 
Net earnings | 43,496,000! 44,940,000, - 1,454,(CO| 2.2. 
Proportion of net) per cent. per cent. | 
earnings to | 
— oe o% 3.32 3.47 | - 01 
Dividend paid on } 
ordinary capital 2.99 3.31t - 0,32 





* Allowance has here been made for a duplication of 20 mil 
in the returns rendered to the Board of Trade for 1907. 

t These percentages are calculated on amounts a little in exc css 
of the true totals. 


Passengers Carried, Exclusive of Season-Ticket Holders. 


| Increase (+) or 











} Decrease (- ). 
—_— 1908. 1907, " 
er 
| Number. | Gent. 
Number of ordi-! 
nary passengers 
carried :— | 
First-class . . ..| 80,888,00C 33,363,000 - 2,475,000’ - 7.4 
Second-class | 34,089,00C| 36,698,000 - 2,609,000, - 7.1 
Third-class . -|1,213,138,00C|1,189,420,000 + 23,718,000 + 2. 0 
Total .. _../1,278,115,00C 1,259,481,000 + 18,634,000. + 1.5_ 
Receipts from Passengers. 
Receipts fromordi- _ ao ged tira — 
nary and season- 
ticket passen- 
gers :— £ | £ £ 
First-class. . ..| 4,750,000 | 4,828,000 - 78,000 -1 
Second-class ..| 8,744,000 3,840,000 - 96,000 | - 2. 
Third-class .| 84,122,000 33,434,000 + 688,000 | + 2.1 














Total .. _..| 42,616,000 42,102,000 | + 514,000 | + 1.2_ 
Minerals, General Merchandise, &c., Carried. 

















million tons|million t illion tons e 

Minerals conveyed 407.6 - 19.2 -4.7 
General merchan- a 
dise conveyed .. 103.2 108.3 - 61 -4.7 
Total .. ae 491.6 515.9 - 24.3 -4.7 


Receipts from Goods Trafic. 





Receipts from— £ | £ t 
Minerals .. _—..| 28,196,000 | 29,415,000 _ - 1,219,000 | -4.1 
General merchan- 



































dise os ..| 29,197,000 | 30,287,000 - 1,090,000 - 3.6 
Live stock.. ..| 1,495,000 | 1,501,000 - 6,000; -0.4 
Total’... —..| 58,888,000 | 61,208,000 -2,315,000 | -3.8 
Train-Mileage. 
, Passenger Goods | Total (including 
vom. “Trains ‘Trains. | Mixed Trains). 
mill. miles mill. miles, million miles 
1908 .. oe e0 ae 264.5 157.2 | 423. 
1907 .. oe = at 262.6 164.4 428.4 
Increase (+-) mileage + 19 - 7.2 - 52 
eta ent. f| + 0.7 - 44 = oe 
Receipts per Train- | | Increase (+) or 
Oe Pie, | 1908 | 1907. | Decrease (— ) 
d. d,. a 
én we --| 46.86 46.57 + 0. 
—- ca ae .-| 8.87 | 989.32 + ss 
Passengers and goods ..| 62.70 | 62.85 - 0. 
sepeneen per train-mile ..| 40.99 40.56 | + 0.43 
Net receipts.. .. —--|_— 21.71 | 2229 8 - 0.58 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 18. 

MipsumMe_r finds the iron and steel industry in an 
exceptionally good condition. - The latest summary of 
crop conditions is highly anes the yield of 
wheat, corn, and oats will exceed the phenomenal pro- 
duction of 1906, when the total was 4,627,000,000 
bushels. The wheat crop is estimated at 735,000,000 
bushels. The returns of the corn crop this year indi- 
cate 2,974,000,000 bushels ; oats, 940,000,000 bushels ; 
and barley, 183,431,000 bushels. The railroads are 
not yet spending money as they were prior to 1907, 
but they are getting ready to catch up and expand 
transportation facilities. For some years prior to 
1907 money was not easily obtainable except for 
assured conditions ; but now the banks are showin 
an anxiety toloan. Building operations, which lagg 
for three years, are now being pushed ahead with 
old-time vigour, being for the first half of this year 
quite 50 per cent. ter than for same time last 
year. Wages in all industries have been restored 
to their 1907 levels. All the larger steel-makers 
are planning improvements, and the estimated out- 
lays in this direction exceed 100,000,000 dols. 
The production of copper is now the greatest on 
cet The manufacturers of heavy machinery, 
power plants, and electrical equipment are now run- 
ing to 75 per cent. of capacity, and full activity is in 
sight. Manufacturers of textile goods are now running 
to their full capacity, and numerous and extensive en- 
largements are under way or contemplated. The manu- 
facturers of agricultural implements are also running 
to full capacity, and never had a better business. The 
automobile industry is making phenomenal gains, and 
upwards of a dozen large plants are under construc- 
tion. The past year especially has been an unprofit- 
able one for bankers, whose large accumulation of 
funds were idle. Regarding financial conditions, it 
can be safely said that the in very low rate of 
interest cannot remain ; our dependence on European 
sources of money supply is impaired by the fact that 
our trade balance is the lowest in twelve years. This 
promises to be remedied soon by the assurances of 
increasing agricultural exports. 

In iron and ig my activity prevails. New 
furnaces are projected, in addition to other enlarge- 
ments of capacity. The turning point from remain- 
ing unfavourable conditions will be reached when the 
railroad companies enter upon their plans for enlarge- 
ments, which cannot be much longer delayed. 








INsTiTUTION OF MINING ELEcTRICAL ENGINEERS.—A 
Council meeaeany Os! the Institution of Mining Electrical 
Engineers was held at the Royal Victoria Hotel, Shef- 
field, on Saturday, the 21st inst. The branch presidents 
and representatives present included Messrs. R. Hood 
Haggic (South of England), Sidney F. Walker (South 
Wales), H. W. Clothier, A. M. C. Field, H. J. Fisher 
(North of E 


. Field, 
land), Arthur Hall (Warwickshire and 
Staffordshire), J. A. Bosher (North Wales), J. Kirkby and 
F. Cusworth (Derbyshire and Notti Ee, ; 
Coates and J. H. C. Brooking (Lancashire), R. J. Frost 
(Rotherham), and others, the President of the Insti- 
tution (Mr. William urice) being in the chair. A 
report was presented by the honorary omen yp! (Mr. 
J. G. Williams, 3, Moresby Parks, Whitehaven), showing 
that the membership had now reached 300, with a pro- 
spective immediate increase to 400 by the addition of 
candidates who had not yet been formally elected. The 
draft memorandum and articles of association were sub- 
mitted, and —~ approved. It was resolved to 
create a Diploma Class of membership, to which candi- 
dates could only obtain admission by examination, after 
having had an approved term of practical experience in 
charge of electrical plant in mines. It was further 
ee that entrance fees should be payable by members 
- all classes who join after the incorporation of the 
nstitution. 





Wemsiey Rartway AccipEnt.—The Board of Trade 
report on the accident that occurred on July 2at Sudbury 
and Wembley Station, on the London and North-Western 
Railway, has just been issued, having been drawn up by 
Lieut.-Colonel P. G. Von Donop, who conducted the 
official inquiry. The accident is easily explained by a 
mistake on the part of a signalman. Whilst entering the 
station on the down slow, it will be remembered that a 
passenger train was split at the south end of the station, 
part proceeding on the down slow, and part being turned 


ENGINEERS’ PROSPECTS IN INDIA. 
To THE Eprtor oF ENGINEERING. 

Sir,—Your correspondent ‘‘ Entropy,” of July 2, 1909, 
has stated facts which can be corroborated by anyone who 
has latterly lived in Calcutta. : 

In fairness, however, to the four or five engineering 
firms there, I should say that salaries "gee to mechanics 
and draughtsmen are quite reasonable compared with 
home rates. 

Firms in the East, however, like to engage gentlemen, 
ex-public-school boys and the like, and expect them to 
live well on the same salaries as mechanics and draughts- 
men receive. Herein, of course, lies the grievance, which 
is justified. 

f an ex-public-school boy has no better qualification 
than that of the mechanic or draughtsman, his best place 
in India is in a tea-garden. 

A pee agp however, who has technical qualifications 
should never accept employment in a firm of engineers 
out East unless he can earn at least 500 rupees per 
month. Otherwise his proper sphere is Public Works 
Department, railways, or port authorities, all of whom 
pay their men tolerably well and only employ qualified 
men, 

It might be said with no little degree of truth that 
unless a firm brings its man out first class by mail, the 
appointment from the point of view of a qualified man is 
not worth having. 


Yours faithfully, 
Rangoon, August 2, 1909. 0 >. 





THE CALCULATION OF VIBRATION AND 
WHIRLING SPEEDS. 
To THE Eprror or ENGINEERING. 

Si1r,—I have looked over Professor Morley’s most in- 
teresting article, the perusal of which has brought to my 
recollection an interesting phenomenon I observed some 
time ago. We were experimenting with a small steam 
turbine, rather roughly constructed. The overhung shaft 
was slightly out of truth, and when the turbine com- 
menced to rotate, and up to 1000 or 1500 revolutions, the 
wobbling was great. At some very high speed we were 






























iS 


unable to definitely count the revolutions, but as the 
turbine was doing no work, the speed would be that 
due to the velocity of the steam, less the frictional resist- 
ances, and probably 10,000 to 15,000 revolutions per 
minute. 

Well, at this very high speed the shaft suddenly began 
to run perfectly true, in fact when looking at it one 
would think the turbine was not rotating. 

My ideas as to the cause of this sudden change of state 





off along the cross-over leading to the down fast. When the 
train was approaching the station, the signalman, Berry, 
whose cabin was 186 yards from the end of the platform, | 
wished to quickly clear the up fast line, on whick empties 
were then standing. He accordingly, while the down slow 
train was still passing his box, put the home signal at | 
canger, and apparently at once ed to throw over | 
the locking-bar of the facing-points from down slow to | 
Gown fast. The bar at this p is 33 ft. long, and had 
the engine and train been on it he could not have thrown | 
it over, and subsequently changed the position of the | 
soints. In his anxiety to clear the up fast he seems to| 
‘ive proceeded to promptly perform the movements 
necessary to allow of the transfer from the up fast to the 
up slow, and the locking of the facing-points was nullified 
by the fact that he released them by throwing over the 
bar before the engine had reached it. 





farther out of truth 


were as under :— 
C = centre of shaft. 
= axis about which the shaft gyrated—i.c., 
the true centre of the turbine. 
W = weight of shaft. 
W, = ve of shaft on one side of the vertical 
W, = weight of other side. 
= ius for W). 
T. = radius for Wo. 
d = displacement of C. 


Nore.—(W = W, + W,). 
The centrifugal force tending to make the shaft go still 


_ Wy ry? _ We vg? 
I" 972 
3. dad 42 1o2 
Kinetic energy = Wi 1? 5 War? | 


When r = 0, ¢.¢., when the shaft 1s running true, the 
ae force = 0, but at that time the kinetic energy 
v 
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As there was considerable vibration on the shaft, the 
centre of gyration A would shift from one side to the 
other of C, but at the instant A and C coincided the 
centrifugal force would be nil, and the kinetic energy a 
maximum. The work required to be done in bending the 
shaft to the true centre would amount to the force exerted 
multiplied by the distanced. When the inertia due to 
the kinetic ene balanced or became greater than the 
above-mentioned force required to bring the shaft to the 
true centre, the vibrations would cease, and the shaft 
would continue to run true until the revolutions were less 
than the critical speed. 

Yours truly, 
Gro. C. Dove.as. 

41, Reform-Street, Dundee, August 18, 1909. 

P.S.—From the above it becomes evident that to elimi- 
nate vibration from, say, the shafts of a turbine steamer, 
or the like, that g pes of suitable capacity should be 
placed next to or between the bearings, and one as near 
as possible to the propeller. 





THE PAPER IN APPLIED MECHANICS IN 
THE A.M. INST. C.E. EXAMINATION. 
To THe Eprror oF ENGINEERING. 

Str,—I have read with interest ‘‘The Examiner's” 
defence of his A.M. Inst. C.E. examination paper on 
‘* Applied Mechanics.” Will you find space for a brief 

rejoinder? 

Of the five questions I criticised, the Examiner frankly 
admits one to erroneous, and explains this to be due 
toa clerical error, but he admits no fault in the others, 
and contends that my criticisms of these are quibbling. 
His defence of question 1 seems founded on a curious 
misconception, May I ask him by what ‘dimensional ” 
reasoning he can prove that the expression for v is not 


fan or A ® instead ot 9/ E 2 


The other three questions criticised are defended on the 
ground that it would be pedantic to specify all the sim- 
plifying assumptions required. Now I quite agree that 
there is no necessity to mention every one of these, or 
even to ask an examinee to specify all he makes. It is 
well understood, ¢.g., that bodies may be considered as 
rigid if deviation from rigidity would not much affect the 
result, and that if no mention is made of friction the 
examinee may assume that friction is not to be taken into 
account, even if the result might be considerably affected 
thereby ; but it does not follow that it is right to put a 
question like7. How is the examiner to tell whether the 
examinee who answers this question is aware that pen- 
dular oscillations would arise, and are meant to be 
neglected ? wy owe most of those who answered the 

uestion never thought of pendular oscillations, or if they 
dia, suspected that the examiner never thought of them. 

As to question 8 the examiner states that the energy 
absorbed by the striker is, ‘‘as a rule,” of small order. 
I should like to know how he arrives at this conclusion. 
If he had ever struck a cricket ball with the tip of his bat 
with a free swing, I fancy he would be willing to admit 
that the amount may not be negligible. 

With rd to question 4 the examiner explains that 
he had in Ris mind cases like a railway carriage on springs ; 
but, if so, why not insert the word ‘“‘light” before the 
word “spring”? It would make the question definite 
without being verbose. 

T hold that questions in an examination like that for 
the A.M. Inst. C.E. ought to be plain and definite. 
Surely the object is to test the candidate’s knowledge of 
mechanical principles and methods and his power of 
applying them to particular cases, and not his powers of 
thought-reading. It is true that the A.M. Inst. C.E. 
questions are not much worse than what one finds in many 
other examinations, but I think the Institution should 
show a good example in the matter of definiteness and 
precision of statement. 

The Examiner, while welcoming criticism, somewhat 
ungratefully contemns my contribution ; but it will sur- 
prise me if the next paper of the A.M. Inst. C.E. does 
not turn out to be an improvement on the last. 

Yours truly, 
. F, Murrneap. 

64, Great George-street, Hillhead, Glasgow. 





More Yorksurre Coat.—Sinking operations in con- 
nection with a new colliery at Thorne, near Doncaster, 
are to un within a month. The pit, when com- 
pleted, will be not only the deepest in Yorkshire, but one 
of the, largest. The rnsley seam of coal is not ex- 
ted to reached at a less depth than 920 yards, or 
97 yards further down than at the new colliery at 
Bentley, which is nearer Doncaster. The two shafts 
for the new pit at Thorne will each be 22 ft. in diameter 
inside the walling. 





Tue TELEPHONE IN CHiINA.—The Western Electric 
Company of Chicago has been notified by its ———— 
A old Karberg Company of Tientsin—of the award 
by the Chinese Government of a contract for the installa- 
tion of a modern American telephone system in Pekin, 
in competition with tenders by British, German, French, 
and other manufacturers. The contract provides that the 
equipment shall be completed by February 3, 1910. The 
installation is to be under the supervision of American 
engineers, who will remain in Pekin until Chinese ope- 
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rators have mastered the working. 








geen 
ae —s 


290 


ENGINEERING. 





[Auc. 27, 1909. 








THE TIMKEN ROLLER-BEARING. 


THE ELECTRIC AND ORDNANCE ACCESSORIES COMPANY, 


LIMITED, ENGINEERS, BIRMINGHAM. 

















Fig. 1. 


Tur design of a satisfactory roller-bearing is an in- 
teresting mechanical problem, the solution of which 
has been many times attempted, frequently with no 
great success. On the face of it, a .roller-bearing 
should have advantages over a ball-bearing owing to 
the greater bearing surface obtained, assuming rollers 
and balls of equal diameter, which consequently 
allows a greater load to be carried by the rollers for 
equal over-all diameter of bearing. As far as over-all 
length goes, the advantage will, in many cases, lie 
with the balls, but when a taper-roller bearing is 
used, as in the example descri below, in which the 
construction allows of an end thrust practically equal 
to the load, so that a ball-bearing for similar service 
would have to be fitted with special thrust-balls, it is 
probable that the ball-bearing would come out of 

ractically the same over-all length as the roller. 

he roller-bearing, despite its obvious advantages, 
has not come into use on the scale which might be 
expected, and there is little doubt that this may be 
attributed to the difficulty of the maintenance of 
alignment in the rollers, which is the crucial feature 
in the design of such bearings. Once the rollers 
begin to get out of line with the shaft-axle, slid- 
ing and grinding will set in, and when this occurs 
the sooner the bearing is taken out and scrapped the 
better. 

The Timken roller-bearing, which is illustrated 
above, is of interest in connection with this matter. 
As will be seen by Figs. 1 to 4,-which illustrate the 
assembled bearing, together with its various parts, it 
consists essentially of a cone with two ribs, between 
which the slightly-tapered rollers work. The rollers 
are retained in position by the pressed-steel cage, 
which maintains their pitch, and holds them together 
when the bearing is disassembled, but does not take any 
thrust or wear. The whole arrangement is covered in 
by the cup, the inner surface of which forms the race- 
way. The bearing is of very simple construction, and 
contains few parts, and will be readily understood 
from the perspective illustrations, together with Fig. 5, 
which shows a cross-section of the arrangement. 

The essential feature of the bearing is the presence 
of the two ribs on the cone, which have a restraining 
and guiding action on the rollers, and maintain their 
alignment. It is claimed that this restraining action, 
applied to both ends of the rollers, is found in practice 
to be perfectly successful, and that no canting of the 
rollers, with consequent rubbing and wear, is experi- 
enced, even if the bearing is improperly adjusted and 
the rollers run too loosely. The ap in a matter of 
this sort must be to practice, and this bearing, which 
is of American origin, has beer, a great success in the 
United States, where it has been adopted by prac- 
tically all the leading makers for motor-car work. On 
account of the taper form of the bearing it is capable 
of adjustment for wear, which fact allows a smaller 
bearing to be fitted for specific work than would 
otherwise be necessary. If a bearing is non-adjustable, 
and if it is to run for a pear ace length of time, 


the question of wear can only be met by making the 
bearing large enough for wear to be inappreciable, 
which must be larger than would be necessary if 
adjustment were possible. 

it will be realised that the taper form of the bearing 
renders it. capable of taking an end thrust in addition 
to side load, the construction being such that this , 
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thrust may be of approximately equal magnitude with 
the load. This point is of especial importance for 
motor-car work, where the thrust on the front axle 
bearing, when rounding a sharp corner at high speed, 
is frequently of the same order of magnitude as the 
load. The makers claim that experience with the 
bearing shows the major part of this thrust to be taken 
by the surface of the rollers on the barrel-of the cone, 
and not by the ends of the rollers against the ribs, the 
alignment being so effectively maintained that the 
slight creeping of the rollers which is necessary if the 
thrust is to be taken by the ribs instead of the barrel, 
is entirely prevented. 

As stated above, the bearing has proved a great suc- 
cess for motor-car work in the United States, but its 
useful field is obviously not limited to this application. 
Machine-tools, electrical machinery, and line-shafting 
are cases to which it could clearly be applied. The 
bearing was develo by the Timken Roller-Bearin, 
Axle Company, of ton, Ohio, and is being introdu 
into this country by the Electric and Ordnance Acces- 
sories Company, Limited, of Aston, Birmingham, who 
have the rights for the United Kingdom, Europe, and 
the British Colonies and possessions (excluding Canada), 
= = manufacturing the bearing at their Aston 

Yorks. 








THE STEAM COLLIER ‘“ PALLION.” 


WE illustrate in the views on page 287 the steam 
collier Pallion, which has been built and engined by 
Messrs. William Doxford and Sons, Limited, Sunder- 
land, for the Dunrobin Shipping Company, Limited, 
Newcastle. She is fitted with triple-expansion engines 
of 1200 horse-power, and carries 3100 tons on a 
17 ft. 10 in. draught. A special feature of the ship is 
that she is —— throughout with twin-belt con- 
veyors which discharge the whole of her cargo. The 
twin belts travel fore and aft in a space under- 
neath the cargo (Fig. 3), carrying the latter to the 
after end, and delivering it on to return belts in the 
poop, which in their turn deliver it at the front of the 
= on delivery belts, which are carried in swivellin 

ms (see Figs. 1 and 2). These booms can be rai: 





and lowered, and can radiate transversely, so that the 
cargo is delivered through them either into trucks on 
the quay or into barges alongside the vessel. 

The conveyor belts on each side of the vessel are 
driven by compound engines, and are capable of 
delivering the cargo at the rate of 250 tons per hour 
on each side, making a total of 500 tons per hour. 
Every working part is easy of access, even when the 
vessel is loaded. The whole of the discharging gear 
has been fitted by Messrs. Doxford. The conveyor 
belts were supplied by the Robin Company, United 
States, the special carriers for them having been 
manufactured by Messrs. Fraser and Chalmers, Erith, 
who are the agents for the Robin Company in this 
country. 

The holds are provided with thirty vertical slide- 
doors, which are operated from the central tunnel, and 
are fitted in such positions as to run about 75 per cent. 
of the cargo on to the conveyors without hand-work. 
Between the vertical doors, and on the bottom of the 
cargo space, are fitted longitudinal openings (Fig. 3) 
over the conveyors, through which the remainder of 
the cargo is worked by Seat, the hatch being so 
arranged that it opens for the full length of the 
steamer without interruption, thus reducing to a 
minimum the amount of labour necessary for finish- 
ing the cargo. The floor in cross-section is sloped 
(Fig. 3), thus causing the coal to slide transversely to 
the —- over the conveyors. The discharge-doors 
are worked by two men; it is only necessary to have 
one door open at each side of the vessel at any given 
time. 

The builders state that the total cost of discharging 
the cargo will not, exceed 12/., including the upkeep 
of the gear. The present cost of discharging such a 
cargo in Hamburg is approximately 112/., about 110 
men being employed to do the work, which, under 
favourable conditions, takes about eleven hours. The 
Pallion will discharge her cargo in from six to eight 
hours, and will iaalet from six to —_ men only for 
a short period for-completing the discharge. In addi- 
tion to the saving in cust thus effected, it is admitted 
that the value of the coal will be considerably increased 
owing to the reduction in breakage as compared with 
the old methods of discharging. 

The Pallion has been constructed, on patents granted 
to the builders, under the superintendence of Mr. 
George Milne, North Shields ; she is classed with the 
British Corporation Registry, Glasgow ; she carries 
1300 tons of water-ballast in double bottom and 
wing tanks, handled by pumps capable of discharging 
300 tons per hour. A complete system of signal-bells 
throughout the tunnel at the various discharge-doors 
enables the officer on deck to control the supply on 
either, or both, sides of the vessel. The electric in- 
stallation has been fitted by the Sunderland Forge and 
Engineering Company, Limited. In the poop are two 
Denison automatic weigh-baulks, which record the 
weight of the cargo as it is carried over the machines. 








Ratiway Construction in Srcity.—The Sole (Milan) 
states that plans have been prepared in connection with 
the construction of the Montallegno-Siculiana branch line 
of railway, which will form part of the Sicilian comple- 
mentary railways system. The new branch will be eight 
miles long, and the cost of construction is estimated at 
2,010,000 lire (80,4000. ). 
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CRAIGS CYLINDER GAUGE. 


























Fie. 1. 

















Fig. 2, 


In Figs. 1 and 2, above, we illustrate a cylinder- 
tester designed to expedite the detection of errors in 
the truth of the cylinders for motor engines. The 
instrument consists essentially of two legs pivoted 
together, one of which is provided with a handle, as 
indicated. 

In using the instrument it is inserted into the cy- 
linder so that contact-pieces at the end of the legs 
touch opposite sides of the bore, and any errors are 
indicated by the magnifying pointer shown, which 
multiplies them by 50. A spirit-level is fitted, as shown, 
so as to facilitate the keeping of the instrument hori- 
zontal when testing work on the lathe. The lower 
contact-piece is in the form of a disc, so as to give the 
instrument a certain lateral stability. The other has a 
screw adjustment, enabling the pointer to be brought 
to the centre of the scale before commencing a test for 
trueness of bore. Interchangeable telescopic contact- 
pieces are provided to walle one instrument to be 
used for a considerable range of cylinder diameters. 

The instrument can be used held in the hand, as 
already described, but it can alternatively be fixed in 
a guide-clip clamped to the slide-rest of the lathe, and 
then the distance of the gauge-points down the cylinder 
at any observation can be read off the engraved scale 
shown. The device is due to Mr. A. E. 8. Craig, of 
87, Leighton-road, West Ealing, W. 








INDUSTRIAL NOTES. 

Tue general report on the state of trade in July by 
the Labour Department of the Board of Trade is based 
on the following extensive and reliable returns from a 
variety of sources, all of which may be regarded as 
authentic :—In addition to the 2938 employment 
returns from trade unions used for the chart, 3615 
were received from employers relating to 1,094,763 
workpeople employed in coal and iron-mining, the 
cotton, woollen, worsted, and other textile trades, the 
building trades, the boot and shoe and other clothing 
trades, and the paper and glass trades. Besides these 
6553 statistical returns, a large number of returns of a 
non-statistical character were received from employers’ 
associations, trade unions, local correspondents, and 
other sources. The figures quoted indicate that em- 
ployment showed little change. In the engineering, 
shipbuilding, and building industries it continued very 
slack. As compared with a year ago, there was some 
slight decline in employment in the engineering and 
shipbuilding trades, but in most of the other indus- 
tries there was an improvement. The 416 trade unions 
making returns had a net membership of 693,848, of 
whom 54,877, or 7.9 per cent., were reported as 
unemployed—the same percentage as a othe yam and 
& year ago. 





Employment in the coal-mining industry was 
it showed a slight improvement as compared with a 
iionth ago, and was better than a year ago. The 


‘verage number of days worked per week was 4.98, 
“8s compared with 4.81 a month ago and 4.93 a 
year ago, 





days, and in England and Wales time was lost owing 
to disputes. 

Employment in iron-mining continued fairly good, 
and showed little change as compared with either a 
month ago or a year ago. The average number of 
days worked per week was 5.73, as compared with 
5.65 days a month ago and 5.62 days a year ago. 
These averages are reduced on account of holidays. 





In the pig-iron industry employment was moderate, 
and rather worse than a month ago. It was, however, 
better thana year ago. Returns relating to the works 
of 108 ironmasters, employing 21,500 workpeople, 
showed 285 furnaces in blast, as compared with 291 
a month ago and 267 a year ago. 

Employment at iron and steel works showed a slight 
decline as compared with a month ago, but was rather 
better than a year ago. The volume of employment 
—i.e., number employed multiplied by the number of 
shifts worked—at the works from which returns were 
received was 1.2 per cent. less than a month ago, and 
0.9 per cent. more than a year ago. 

Employment in tin-plate ont mahal manufac- 
ture continued very good, and was about the same as 
a year ago. At the works covered by the returns, 
446 tin-plate and. sheet-steel mills were working, as 
coigueed with 450 a month ago and 444 a year ago. 





In the engineering trades employment continued 
slack on the whole, and showed little general change as 
compared with a month ago. It was rather worse than 
a year ago. Trade unions with 170,459 members re- 
ported 12.1 per cent. unemployed, as compared with 
11.3 per cent. a year ago. 

Employment in the shipbuilding trades continued 
bad, and was rather worse than a year ago. Branches 
of trade unions with 57,060 members reported 23.9 
per cent. unemployed, as compared with 23.6 in the 
previous month and 22.2 per cent. a year ago. 

Employment in the building trades continued slack, 
and showed little general change compared with a 


year ago. 





Employment in the spinning branch of the cotton 
trade was quiet, and worse than a month ago; it was 
about the same as a year ago. Organised short time 
to the extent of 154 hours per week was worked at 
mills spinning American cotton. In the weaving 
branch there was still much slackness and waiting for 
warps, but employment was better than a year ago. 
Returns from firms employing 116,471 workpeople 
showed a decrease of 3.4 per cent. in the amount of 
wages paid as compared with a month ago, and an 
increase of 3 per cent. as compared with a year ago. 

In the woollen trade employment continued fairly 
and was better than a year ago. Returns from 
employing 28,029 workpeople showed a decrease 
of 0.3 per cent. in the amount of wages paid as com- 
pared with a month , and an increase of 7.9 per 
cent. as compared with a year ago. 





All three periods were affected by holi- | 


ago. 
Employment in the worsted trade continued good, 
and was better than a year ago. Returns from firms 





employing 45,672 workpeople showed a decrease of 1.6 

per cent. in the amount of wages paid as compared 

with a month ago, and an increase of 9.8 per cent. as 

com with a 

teloy ment ‘ag: oy, trade continued fairly 

, and was much better than a year Returns 

rom firms employing 49,380 workpeople showed an 

increase of 0.4 per cent. in the amount of wages paid 

compared with a month ago, and of 18.9 per cent. 
compared with a year ago. 

In the jute trade employment was fairly good, and 
better than a month and @ year ago. Returns 
from firms employing 17,123. workpeople showed an 
increase of 4.8 per cent. in the amount of wages paid 
compared with a month ago, and of 5.5. per cent. com- 
pared with a year ago. 

Employment in the silk trade continued fairly good 
generally, and was better than a year ago. turns 
received from firms employing 8190 rr gem ge showed 
no change in the amount of wages paid as compared 
with a month ago, and an increase of 8.1 per cent. as 
compared with a year ago. 

Employment in the lace trade continued moderate, 
but was better then a year Returns from firms 
employing 8108 workpeople showed an increase of 1.7 
per cent. in the amount of wages paid as compared 
with a month ago, and of 12.7 per cent. as compared 
with a year ago. 

In the hosiery trade employment continued good, 
and was better than a year ago. Returns from firms 
employing 18,827 workpeople showed an increase of 
0.7 per cent. in the amount of wages paid as compared 
with a month ago, and of 11.5 per cent. as compared 
with a year ago. 





Employment in the boot and shoe trade was mode- 
rate, and showed little change compared with a month 
ago and a year ago. Returns from firms employing 
60,861 workpeople showed: a decrease of 1.3 per cent. 
in the amount oft wages paid compared with the previous 
month, and of 1.6 per cent. compared with a year ago. 

Employment in the other leather trades continued 
fair, af was much better than a year ago. Trade 
unions reported 4.6 per cent. of their members un- 
employed, as compared with 4.9 per cent. a month 
ago and 8.7 per cent. a year ago. 

In the paper-making trades employment remained 
fairly good, and showed little general change compared 
with a month ago and a year ago. 

Employment in the printing and bookbinding trades 
continued slack on the whole, and was rather worse 
than a year ago. The percentage of trade-union 
members unemployed in the printing trades was 5, as 
compared with 5.3 per cent. a month ago and 4.6 per 
cent. a year ago. In the bookbinding trades the 
corresponding percentages were 7.8, 8.2, and 8.3 
respectively. 

In the furnishing and wood-working trades employ- 
ment was bad on the whole, and showed some decline 
as compared with a month ago. It was, however, 
better than a year ago. With coach-makers employ- 
ment continued fairly good. Trade unions with a 
membership of 35,450 reported 7.1 per cent. of their 
members unemployed, as compared with 6.6 per cent. 
a month ago and 8.5 ak cent. a year ago. 

Employment in the glass trades was dull, and 

worse than a month and a year . Returns 
received from firms employing 8024 workpeople showed 
a decrease of 9 per cent. in the amount of wages paid 
as compared with a month ago, and of 6.9 per cent. as 
compared with a year ago. 
In the pottery trade employment continued bad, 
and was worse than a year ago. In the brick and tile 
trades it continued quiet, but was rather better than 
a year ago. 





There was some irregularity in the employment of 
farm labourers owing to wet weather, which delayed 
haymaking. Day labourers were, as a rule, in fair 
demand ; the supply was usually sufficient. 

Employment of dock and riverside labour in London 
was fair and slightly better than a month ago and 


a yearago. At the other principal ports it was still 
moderate, though rather better, on the whole, than a 
month ago. average number of labourers em- 


loyed daily in the docks and principal wharves in 
perl (excluding Tilbury) was 12,395, an increase of 
0.3 per cent. as compared with a month ago, and of 
0.9 per cent. as compared with a year ago. 





Forty-one labour disputes began in the month, as 
compared with 16 in the previous month, and 24 
in July of last year. The total number of workpeople 
involved in disputes which began or were in progress 
was 169,390, or 159,666 more than in the previous 
month, and 133,487 more than a year ago. The aggre- 
gate duration of all the disputes of the month, new 
and old, amounted to 936,200 working days, or 823,500 
more than in the previous month, and 501,200 more 
than in the same month a ago. Definite results 
were reported in the case of 36 disputes, new and old, 
directly involving 89,558 persons. Of these 36 dis- 





putes, seven were decided in favour of the workpeople, 
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14 in favour of the employers, and 15 were com- 
promised, 

The changes taking effect in rates of ste ge affected 
27,000 workpeople, of whom 5000 received advances, 
and 22,000 sustained decreases. Amongst those whose 
wages were reduced were 7350 blast-furnacemen in 
Cleveland, Durham, North Staffordshire, and South 
Wales and Monmouthshire, 1200 stonemasons and 
3000 joiners in Glasgow and district, 5000 iron and 
steel-workers in South Wales and Monmouthshire, 
and 4000 steel-millmen, &c., in West Scotland. The 
number whose wa were increased included 1400 
blast-furnacemen in Cumberland and 1250 steel- 
workers in the Middlesbrough district. The total com- 
puted effect of all the changes reported was a net 
decrease of over 6000. 





Thereport of the Boilermakersand Iron-Shipbuilders, 
though still far from satisfactory from the state-of-trade 
point of view, shows a reduction of members on the 
various benefits of nearly 1000. The total at date was 
13,178 ; previous month, 14,154. On the unemployed 
list the figures were 9147; previous month, 10,154. 
On sick benefit, 1905 ; previous month, 1827; on super- 
annuation benefit, 2126 ; previous month, 2153. The 
only increase was in the latter. The expenses of 
the month amounted to 12,936/. 3s. 6d.; previous 
month, 11,218/. O03. 1d.; but there were five weeks 
in last month, and only four in the month pre- 
vious. There was a further decrease in a 
of 211, though 124 new members were admitted. 
The decrease was caused by deaths and arrears. 
The quarterly accounts show a further decrease of 
15,422/. 138. 2d. in the balance, but the total stood 
at 140,618/. 10s. 8d.; of this 81,132/. 3s. 2d. was 
due to superannuation account. The loan of 10,000/. 
by that fund was repaid, and also overdraft at bank 
of 4921/. 16s. 1d. 


The report of the National Union of Boot and Shoe 
Operatives states that the state of trade is anything 
but good. It varies in different localities, according 
to the diversity of production in the several branches. 
This is common in the centres where a good deal of 
the work is upon Government contracts. The work 
of conciliation goes on steadily, and it is significant 
that one of the most trusted arbitrators is one who in 
earlier years was connccted with the trade. A very 
important award was made too late to be inserted in 
the report proper, and a supplementary report is in- 
serted so as to keep members informed up to the latest 
date. This award covers a wide field, full of complica- 
tions, but the representatives of both parties signed the 
agreement arrived at, and it is one that will probably 
avert many serious disputes. The council urge the 
members to be loyal to the award. They especially 
hope that it will be of great benefit to the learners at 
the trade, whose position and earnings are thereby 
secured, Several more or less serious local disputes 
were also dealt with and settled in the month, in 
London, Bristol, Stafford, and other places. In the 
Northampton district there has been some friction—a 
difference of interpretation of the terms of settlement ; 
but these differences will be reconsidered by the proper 
tribunal, and doubtless a strike will be averted. 


The American Federationist for this month contains 
the first of a series of letters by Mr. Samuel Gompers, 
the President of the American Federation of Labour. 
In these he proposes to relate his impressions of the con- 
dition of the Labour movement in the United spe 
and the position of the workers. There is also an 
article entitled ‘* British Labour News,” but the facts 
given have already eo pees in the es of Enat- 
NEERING. The editorial section deals with the alleged 
hostility of the American Manufacturers’ Association, 
which is the one great body of employers, also with 
the question ot injuncticns and child-labour legisla- 
tion. On the latter subject it is clear that American 
trade unions are prepared to go farther than the 
British Parliament. 





The conference of the representatives of the em- 
ployers and workers in the Manchester and district 
engineering trades, held in consequence of the refusal 
of the engineers to accept the terms of settlement 
agreed upon by their representatives, resulted in 
another offer by the committee of, the engineering and 
kindred trades to continue the present rates of wages 
for three years. This the employers’ representatives 
accepted, subject to ratification. It is to be pam 
that this further concession by the employers will be 
cordially accepted and agreed to by the men. 

There are indications of a revival in the iron and 
steel trades, but the pronouncement at last week’s 
Midlands market and on Manchester Change did not 
greatly encourage the expectations. However, the 
tone was better, and iron showed an upward tendency 
in prices. 





The Pontypridd stipendiary magistrate last week 
gave his decision in the miners’ test case against the 





men. The case arose out of the question of employ- 
ment under the Mines Eight Hours Act as to the 
extra sixty hours in the year. The mine-owners 
claim the right to select the hours, the men claim a 
voice in the selection. The National Miners’ Federa- 
tion have decided to appeal against the decision. 





A strike of some 200 putters in a Sunderland pit 
last week caused a stoppage, some 2200 men and boys 
being thrown idle. e dispute arose over what is 
called ‘‘consideration money,’ affecting the pit-lads. 





THE ENGINEERING SECTION OF THE 
BRITISH ASSOCIATION. 


Address of the President of the Section, Sir W. H. Wuirtr, 
K.C.B., Sc.D., LL.D., F.R.S.* 


On the present occasion, when the meetings of the 
British Association for the Advancement of Science are 
held in the heart of this great Dominion, it is natural that 
the guanine of Section G (Engineering) should be 
largely concerned with the consideration of great en- 

ineering enterprises, by means of which the resources of 
Saende ve been and are being developed, and the needs 
of its rapidly-increasing population met. It will not be 
inappropriate, therefore, if the presidential address is 
mainly devoted to an illustration of the close connection 
which exists between the work of civil engineers and the 
foundation as well as the development of British colonies 
and dominions beyond the seas. 

British colonies and possessions have started from the 
sea-front and have gradually pushed inland. Apart from 
maritime enterprise, therefore, and the possession of 
shipping, the British Empire could never have been 
created. Anold English toast, once familiar, but which 
has of late years unfortunately fallen into comparative 
desuetude, wished success to ‘“‘ships, colonies, and com- 
merce.” <A great truth lies behind the phrase; these 
three interests are interdependent, and their prosperity 
means much for both the mother country and its offspring. 
As colonies have been multiplied, their resources de- 
veloped, and their populations inc , oversea com- 
merce between them and the mother country has been 
enla ; greater demands have been made upon shippin 
for the oversea transport of passengers, produce, an 
manufactures. There has been a growing necessity for 
free and uninterrupted communication between widely- 
scattered portions of the Empire, the maintenance of 
which has depended primarily, and still depends, on the 

ion of a supreme war-fleet, under whose protec- 
tion peaceful operations of the mercantile marine can 
proceed in safety, unchecked by foreign interference, but 
ever ready to meet foreign competition. 

Now that our colonies have become the homes of new 
nations, it is as true as ever that the maintenance of 
British supremacy at sea, in both the mercantile marine 
and the war-fleet, is essential to the continued existence 
and prosperity of the Empire. The trackless ocean 
supplies the cheapest and most convenient means of 
transport and intercommunication ; continuous improve- 
ments in shipbuilding and marine engineering have 
abridged distance, and given to sea- sa regularit 
and certainty formerly unknown. It is a literal fact that 
in the British Empire the ‘‘seas but join the nations they 
divide.” Every triumph of engincering draws closer the 
links which bind together its several parts. Greater 
facilities for frequent and rapid interchange of informa- 
tion of what is happening in all sections of the Empire, 
and of those sections knowing each other better, should 
lead, and has led, to increased sympathy and a fuller 
realisation of common interest in all that affects the well- 
being of the Empire. 

Within the last few years the events of the Boer War 
have given remarkable proofs of the practical interest of 
the Colonies in Imperial concerns and their readiness to 
share its burdens. 

The present year will always be remembered as that in 
which generous offers of assistance from the Colonies in 
the task of strengthening the Royal Navy at a critical 
period have led to a conference whose labours should 
produce important practical results and make our future 
secure. Organi co-operation between the mother 
country and the dominions beyond the seas in the main- 
tenance of an Imperial Navy adequate for the protection 
of vital interests is essential to that security; and at 
last there is a prospect that this end will be attained. 

While claiming for the shipbuilder and marine engi- 
neer an important place in the creation and maintenance 
of the —— > it 18 recognised that the work of other 
branches of civil ry egy has been equally important. 
The profession of the civil engineer was described in the 
charter granted to the parent Institution in 1828 as ‘““the 
art of directing the t sources of power in Nature for 
the use and convenience of man; as the means of pro- 
duction and of traffic in States, both for internal and 
external trade, as applied in the construction of roads, 
bridges, ns, canals, river navigation, and docks, 
for internal intercourse and exchange ; and in the con- 
struction of ports, harbours, moles, breakwaters, and 
lighthouses; and in the art of navigation by artificial 
power for the purposes of commerce; and in the con- 
struction and adaptation of machinery, and in the drain- 
age of cities and towns.” Since this description was 
penned there have been great and unforeseen develop- 
ments in many directions, including those relating to 
improvements in the use of steam, the generation and 
——— applications of electrical power, and the manu- 
acture and extended employment of steel. The main 





* Delivered at Winnipeg, Canada, on August 26. 





ideas expressed eighty years ago, however, still remain 
applicable to the ficent work of the civil engineer. 

is skill and enterprise, backed by adequate financial 
provision, are continuously being applied to improve and 
extend means of production, iedieebl anak external means 
of communication, inland and over-sea navigation, the 
use of mechanical power and appliances, the acceleration 
and cheapening of transport, the development and utili- 
sation of natural resources, and the direction of the 
sources of power in Nature for the use and convenience 
of man. One of the chief fields of engineering operations 
at the present time is to be found in the Dominion of 
Canada, whose governing authorities have appreciated 
the fact that bold enterprise and generous financial 
provision for the execution of great engineering works 
are essential to the progress and prosperity of the 
country. Its vast extent, its magnificent lakes and 
rivers, its a gene nae and mineral riches, its forests, 
its unrivalled water-power, and many other potential 
sources of future wealth and progress furnish exceptional 
incentives and opportunities to the engineer. From an 
early period in the history of Canada this fact has been 
realised, and attempts have been made to utilise natural 
advantages ; while the same policy has been energetically 
adopted since the Dominion was established, forty-two 
years ago. It is impossible in this address even to 
enumerate the great engineering works which have been 
accomplished, or are in process of execution ; and it might 
be thought impertinent if the attempt were made by one 
who has only an outside knowledge of facts. On the 
other hand, it may be of interest to illustrate by means 
of Canadian examples the truth of the general statement 
that civil engineering has exercised, and must continue to 
exercise, t influence upon the well-being and develop- 
ment of the British Empire. 

By the kindness of the High Commissioner of Canada 
—Lord Strathcona, who has himself done so much for 
the development of the Dominion, including a t part 
in the construction of the Canadian Pacific ilway— 
the writer has been favoured with official reports and 
statistics bearing on the subject. These have been freely 
used in the statement which follows. 

The subject is so extensive, and the time available for 
this address so short, that it will be necessary to omit 
detailed reference to important applications of engincer- 
ing which are necessarily made, under modern conditions, 
in all great centres of population. 

Amongst these may be mentioned building construc- 
tion, sanitation, water supply, heating, lighting, tele- 
graphy, telephony, tramways, electric generating stations 
and their plant, and gas manufacture. No attempt will 
be made to deal with the important assistance given by 
engineers to the operations of agriculture, mining, and 
manufacture, or to the utilisation of the. splendid forests 
of the Dominion; although the demand for machinery 
and mechanical power is in these respects exceptionally 
great, owing to the sparseness of the population, and the 
ee of the work to be done. 

otwithstanding the large immigration and rapid in- 
crease of population, these demands will certainly con- 
tinue, and will probably become greater as the area under 
cultivation is fame § as manufactures are developed, 
and the natural resources of the country more largely 
utilised. The example of the United States places this 


Y | anticipation beyond doubt, and demonstrates the great 


rt which the engineer must continue to play in the 

evelopment of Canada. 

Even when the limitations described have been imposed 
upon the scope of this address, the field to be traversed 
is a wide one, and without further preface an endeavour 
will be made to describe a few of the most important 
services which the engineer has already rendered to the 
Dominion, and will render in the nuelliate future. 


RaILways. 


It has well been said that the greatest problem of 
to-day in Canada is that - es ample and cheap 
transport for her agricultural, mineral, and forest pro- 
ducts from the interior to the sea, and so to the markets 
of the world. Important as inland navigation may be as 
an aid to this enterprise, it cannot possibly compare with 
railway development in actual and potential results. 
Apart from that development, the one united Dominion 
must have remained a dream; thanks to the rapid and 
efficient intercommunication furnish by railways 
widely-scattered provinces are knit ther in_ friend] 
and helpful union, literally by ‘‘ bonds of steel” which 
stretch from the Atlantic to the Pacific, and reach farther 
and farther north each year. Regions which would 
otherwise have remained inaccessible and unproduct:ve 
have been turned into new provinces, whose fertility and 
future development it is not easy to forecast and practi- 
cally impossible to exaggerate. In this department suc- 
cessive administrations (both federal and provincial) have 
realised the facts and possibilities of the position, and 
have given substantial assistance to private enterprise in 
the execution of great engineering works. P: in 
railway development has been remarkable since federation 
was accomplished forty-two years ago. ‘ 

During the preceding thirty years the total railway 
mileage in operation m raised to 2278 miles ; in 
1887 it was 12,184 miles; in 1897, 16,550 miles ; in 1907, 
22,452 miles. The number of miles of railway actually 
under construction in 1907 was officially estimated at 
3000, exclusive of lines projected, but not yet under con- 
tract. In 1906, when the lines in operation were 21,353 
miles, it was estimated by competent authorities that the 
railways under construction and projects for extensions 
likely to be carried into effect in the immediate future 
reached a total of at least 10, 00 miles, while probable 
further extensions of about 3500 miles were under con- 
sideration. ; ’ 

Further, it was estimated that the capital expenditure 
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required to complete these schemes would be about 
60,000,000/. sterling. These figures may need amend- 
ment, but there are others representing ascertained facts 
which equally-well illustrate the magnitude of the rail- 
way interests of the Dominion.* The total capital in- 
vested in Canadian railways in 1907 was officially reported 
to be about 234,390,000. ; the aid given to railways up to 
that date by Dominion and Provincial Governments and 
by municipalities considerably exceeded 36,000,000/. ster- 
ling in money; the land grants from the Dominion 
Government approached 32,000,000 acres, while the Pro- 
vincial Governments of Quebec, British Columbia, New 
Brunswick, and Nova Scotia had granted about 
20,500,000 acres. The Governments have also guaranteed 
the bonds of railway companies to the extent of many 
millions of dollars. 

The capitalisation per mile of pe lines owned by 
the Governments (amounting to 1890 miles) is reported as 
being 11,400/.; this is practically. the same amount as 
that for Indian railways, that for the United States 
being 13,600/., and for New South Wales and Vic- 
toria about 12,600/, For British railways the figure given 
is 54,7002. per mile. The freight carried by Canadian 
railways in 1907 amounted to nearly 63,900,000 tons (of 
2000 lb.), which included about 14,000,000 tons of coal 
and coke, nearly 4,500,000 tons of ores and minerals, 
10,250,000 tons of lumber and other forest products, nearly 
7,900,000 tons of manufactures, and 2,309,000 tons of mer- 
chandise. In 1875, when 4800 miles of railway were 
in operation, the corresponding freight tonnage was 
5,670,000 tons, so that while the length of railway in- 
creased nearly 4.7 times, the tonnage increased nearly 
11.3 times. During the same period ngers increased 
from 5,190,009 to 32,137,000. For railways making 
returns the average revenue per passenger per mile 
was 2.232 cents, and for the four st railways 
was 2.07 cents. For freight, 59 railways showed an 
average rate of 2.328 cents per ton-mile; and for the 
five principal railways it was 0.702 cent per ton-mile. 
The average distance travelled by a passenger was 
64 miles, the corresponding figure for the United States 
being 30.3 miles. ‘The average distance a ton of freight 
was hauled was 183 miles, as against 132 miles for the 
United States. In Canada, as the official reporter re- 
marks, there is a small amount of suburban railway traffic 
and a low density of population. 

The following table is taken from the official Canadian 
railway statistics for 1907 :— 

For Eaeh Mile of Railway. 


: Square Miles 
Population. of Territory. 
United States .. ie es 381 13.61 
United Kingdom .. _ -- 1,821 5.29 
France e - os -- 1590 8.46 
New South Wales oe ae 685 146.09 
New Zealand * os ee 858 43.42 
Victoria .. ob o ni 360 25.89 
India - - - .. 10,119 61.09 
Canada ° os 289 161.8 


Canada has, therefore, the highest mileage measured 
against population, and the lowest against territory. 

The earliest great railway system of Canada—the 
Grand Trunk—had its beginning in 1845; in 1907 it was 
working about 3600 miles within the Dominion. In asso- 
ciation with the Government, it is now engaged on the 
construction of the Grand Trunk Pacific line, which will 
cross the continent wholly in Canadian territory, and 
have a length of 3600 miles, exclusive of branches. 

The story of the Canadian Pacific is well known, and 
need not be repeated; the influence which its existence 
and working have had upon the prosperity of the 
Dominion has been enormous and beneficial since its 
opening in 1885, and experience of its effect has led to 
the promotion of other trans-continental lines. In June, 
1907, the total length in operation was nearly 9000 miles, 
and the company owned, in addition, great lines of steam- 
ships employed on Atlantic and Pacific services. 

The Canadian Northern Railway system represents one 
of the most striking examples of recent railway develop- 
ment in the Dominion. 

In 1907 it was working nearly 2600 miles in the North- 
Western Provinces, about 150 miles in Ontario, 500 miles 
in the Province of Quebec, and 430 miles in Nova Scotia 
and Cape Breton, making a total of nearly 3700 miles. In 
1908 its mileage on the main system was reported to have 
increased to nearly 3400 miles, and the total length in 
operation has become 4800 miles. The North-Western 
Provinces have given substantial assistance to this great 
system, and its promoters are said to aim at a complete 
trans-continental route, as well as the development of 
railway communication to Hudson’s Bay, and the estab- 
lishment of a line of steamships therefrom to Great 
Britain. 

_ Besides these three great railway organisations, which 
in 1907 controlled about 75 per cent. of the mileage in 
operation, there are a large number of smaller companies, 
making up a total of about 80. Their total earnings 
1n 1907 amounted to 29,350,000/., the total working ex- 
penses being 20,750,000/. Earnings from freight service 
were (in round figures) 19,000,000/. ; from passenger service, 
7,837,000/.; from express services, 655,000/.; from mails, 
»29,0002.; the balance coming from miscellaneous items. 
‘he total number of persons employed by the railways 
\as_ 124,000; their salaries and wages amounted to 
11,750,0001. It was officially estimated that if to the 
railway employés were add | ara employed in fac- 
tories for rolling-stock and railway materials, as well as 
those engaged in the canal service and shipping, with an 
allowance for their families, ‘quite 25 per cent. of the 


* Most of these statistics are taken from the valuable 
Repos for 1907, presented to the Minister of Railways 
and Canals by Mr. Butler, Deputy Minister and Chief 
Engineer of the Department. 





population win their daily bread from the carrying trade” 
of the Dominion. - 
The equipment of the Canadian railways in 1907 in- 
cluded , locomotives, 3642 passenger-cars, and 113,514 
freight-cars. In the opinion of the official reporter on 
railway statistics, based chiefly on a comparison of the 
races of rolling-stock to mileage in Canada and the 
nited States, a considerable increase of rolling-stock is 
required, and there is a ibility of greater efficiency 
being obtained in the utilisation of existing freight-cars. 
The manufacturing resources of the Dominion are declared 
to be fully capable of meeting all requirements, as in 1907 
they produced 227 locomotives, 397 passenger-cars, and 
13,350 freight-cars. A reduction of grades and curvatures 
has been carried out on the principal railways in recent 
ears, and this has permitted the hauling of heavier ] 
it is estimated that in 1907 the average earnings per ton 
of freight hauled were 1.472 dols., and the average earn- 
ings per passenger carried were 1.219 dols. The earnings 
r train-mile were 1.953 dols., and the working expenses 
P'ss1 dols. The total earnings per mile of railway were 
6535.64 dols., and the working expenses were 4620.9 dols. 
The working expenses were divided as follows in the) 
official report :— | 


Per Cent. 
Maintenance of way and structures 20.13 
Ae +» equipment a a 20.88 
Conducting transportation tw eS. 55.25 
General expenses ... $ # we 3.74 


Allowing two cords of wood fuel to be equal to one ton, 
5,609,000 tons of fuel—of which 5,578,000 tons were coal 
—were consumed by OC ian railway locomotives in 
1907 in running 100,155,000 miles. The total cost was 
about 3,027,500/., equal to 14.59 per cent. of the working 


expenses. 

Sen this brief summary of facts some idea may be 
gained of the rapid development of Canadian railways, 
their immense capital value and traffic, and the remark- 
able influence they have had upon the progress and 
population of the Dominion. It is a matter for satisfac- 
tion that British capital and engineering skill have contri- 
buted in no small measure to produce this development, 
and it may be hoped that in the future they may render 
even greater service. 


INLAND NAVIGATION. 


The most important system of inland navigation which 
Canada possesses is primarily due to the existence of the 
Great Lakes and the St. Lawrence River ; but the utili- 
sation of these natural advantages and the construction of 
a continuous navigable channel from the sea to the head 
of Lake Superior is due to the work of engineers. The 
importance of such a navigable waterway leading to the 
heart of the Dominion was recognised long ago by the 
Government. The first canal is said to have been opened 
in 1821, and from that time onwards the canal system 
has been developed, but the greatest progress has been 
made during the last forty years under successive admi- 
nistrations. Up to March 31, 1907, the capital expendi- 
ture on Canadian canals, exclusive of outlay by the 
Imperial Government, has approached 18,350,000/. ster- 
ling, of which more than 10,000,000/. have been spent on 
enlargements. ides minor canal systems, many of 
which are important, a great ‘‘ trunk system” of water- 
transit has been created from Montreal to Port Arthur, 
at the head of Lake Superior, this all-water route bei! 
nearly 1300 miles in length, —- a minimum depth o' 
water of 14 ft., and effecting a total vertical rise of about 
600 ft. from tidal water in the St. Lawrence to Lake 
Superior. In order to effect this rise 49 locks are pro- 
vided, most of which are 270 ft. long and 45 ft. wide, 
enabling vessels 255 ft. long to be accommodated. Out 
of the total length of more than 1200 miles, om | 
734 miles consist of artificial channels. The Wellan 
Canal, connecting Lakes Erie and Ontario—with a total 
rise from lake to lake of 327 ft., effected in 25 locks—is 
26? miles long. This canal dates from 1824 ; its enlarge- 
ment to present dimensions was begun in 1872 and occu- 

ied fifteen years; the total expenditure on the Canal 
on been nearly 5,500,000/. sterling. Another important 
section of the waterway is the Sault Ste. Marie Canal— 
about 6000 ft. in length and from 142 ft. to 150 ft. wide 
between the pier-ends, with a lock 900 ft. long, 60 ft. 
wide, havi ft. of water over the sills. The differ- 
ence of level between Lakes Superior and Huron is 18 ft. 
Commenced in 1888, the Sault Ste. Marie Canal was 
opened for traffic in 1895, the cost’ being about 930,000V. 
Like its predecessor on the United States side of St. Mary’s 
Pier, the so-called ‘‘Soo” Canal affords free passage for 
the ships of both countries. In 1898 about 2? millions 
represented the per of vessels passing through the 
Canadian Canal, and of this total about 000 tons was 
in Canadian vessels. In 1907 the total tonnage had risen 
to 12,176,000 tons, of which 2,288,000 tons was in Canadian 
vessels. The Sou Canal is 14 miles long, with a rise 
of 84 ft., effected in four locks. Co in 1892, it 
was opened for traffic in 1899, and cost nearly 1,400,000/. 
The hine Canal was commenced in 1821, enli in 
1843 and 1873, and, as completed in 1901, is 84 miles long, 
has 45 ft. rise, effected in five locks, and has cost from first 
to last about 2,300,000/. ‘ 
In the construction of this great waterway many difficult 
engineering problems have been solved, and every modern 
improvement has been introduced ; electricity has been 
utilised in its equipment both for power and reine, © 
that navigation can by night as well as by day. 
For the years 1903-7 the canals were declared free of tolls ; 
but it is estimated officially that if tolls on the ordinary 
scale had been collected the revenue for 1907 would have 
exceeded 91,0007. In these five years the water-borne 
traffic of the Dominion increased from 9,204,000 tons in 


to 63,866,000 tons. The official reporter justly remarks 
that ‘these results are ee encouraging.” 

It was recognised long ago t the utilisation of the 
waterways of Canada from the Great Lakes to the sea 
would yield considerable advantages by facilitating cheap 
transport of —— products of the fertile regions 
from the great North-West, but the Canadian ions of 
oe oe wae then ‘ —_ as ‘‘a great lone land.” 

ubsequent developments of the corn-growing regions of 
Canada have emphasi the value of the water route, 
and its great potentialities. In his ‘‘ History of Merchant 
Shipping ” (published 1876) Lindsay dwelt upon this point, 
oy a that if the waterways of Canada were made 
continuously navigable, a st e for supremacy in over- 
sea trade must arise between New York and the Canadian 

rts of Montreal and Quebec. This struggle is now in 
ull force, so far as the grain trade is concerned, and it is 
likely to grow keener. The quantity of grain passed 
down the whole length of the St. Lawrence navigation to 

ontreal inc from about 450,000 tons in 1906 to 
685,000 tons in 1907 ; while the quantity carried to Mon 
treal by the Canadian Pacific Railway was about 387,000 
tons for 1906 and 384,000 tons for 1907. On the other 
hand, the quantity carried by the canals in the United 


| States to New York fell from 294,500 tons in 1906 to 


230,800 tons in 1907. 

An important addition to the Canadian canal system 
has been proposed, and its execution will probably be 
undertaken when great works now in progress have hoon 
completed. This route extends from Georgian Bay on 
Lake Huron to the St. Lawrence, and would utilise ba 
Nipissing, as well as the French and Ottawa rivers. The 
distance to be traversed would be 450 miles less than that 
of the present all-water route; on the basis of careful 
surveys it has been estimated that a canal having 20 ft. 
_— of water could be constructed at a cost of twelve 
millions sterling ; upon which capital a reasonable divi- 
dend could be paid, even if the charges made for transport 
were one-third less than the lowest rates of freight pos- 
sible on United States routes to New York. It would, 
of course, be most advantageous to have the available 
depth of water increased from 14 ft. to 20 ft., thus making 
possible the employment of larger and deeper draught 
vessels between the Lakes and Montreal, Considerable 
economies in the ratio of working expenses to freight 
earnings would be effected, break of bulk in transit to 
the sea would be avoided, and the cost of transport 
greatly reduced. 

The magnitude of the grain trade, and its growth, may 
be illustrated by the following figures for recent years. In 
1897 the grain cargoes down the Welland Canal to 
the ports of Kingston and Prescott numbered 377, and 
represented 515,000 tons; for 1907 the corresponding 
figures were 518 cargoes, weighing 841,000 tons. As to 
the elevators and mechanical appliances for handling 
economically these huge quantities of grain, nothing can 
be said here, although they involve the solution of many 
difficult engineering problems, and have been greatly 
simplified and improved as experience has been gained. 

ne bulk of the canal traffic, of course, moves eastwards 

and outwards from the interior provinces. For example, 

of the total quantity of freight (1,604,321 tons) passed 

through the whole length of the Welland Canal in 1907, 

about 75 per cent. moved eastwards; and more than 62 

og cent. of the 2,100,000 tons which passed through the 
t. Lawrence Canals moved in the same direction, 


SHIPPING ON THE GREAT LAKES. 


Coes: shipping and shipbuilding on ~ tobe nave 
made considerable progress in recent years, although the 
do not rival those ‘a the United States. Accordin to 
authoritative statements there were not twenty Canadian 
steamers en; in the transport of grain fifteen years 
ago; only three of these were steel-built, and the largest 
carried only 90,000 bushels. The total carrying capacity 
of Canadian grain-carriers at the present time n 
estimated at 10,000,000 bushels, and the capital invested in 
the fleet is said to be about three millions sterling. Be- 
tween the harvest and the close of navigation in winter, 
it is estimated that no less than 60,000,000 bushels of 
grain can be moved from port to port in Canadian 
steamers, 

Many special engineering features have been introduced 
into the structures and equipment of these Lake grain- 
carriers. They are map | huge steel barges of full form, 
of uniform cross-section for a considerable portion of their 
length, and they possess enormous cargo-capacity, mode- 
rate engine power and speed, with structures of a simple 
nature, which can be largely standardised and made to 
resemble bridge construction rather than ordi ship- 
building. They can be built in a short time, ry teem. 
vessels occupying about four months in construction. In 
this way the cost of construction is cheapened, but rates 
for labour and materials ages | in the Lake shipyards 
are so high relatively to British costs that at present 
these grain-carriers are said to cost about 40 per cent. 
more (per ton dead-weight carried) than the cost of ordi- 
nary ‘‘tramp” steamers built in Great Britain. Their 
holds and hatchways are a so a8 to facilitate the 
rapid shipment and discharge of cargoes. At their 
of call special mechanical liances are provided for 
dealing with cargoes, most of which consist of grain, ore, 
or f 

In the design and construction of these handling 
appliances the mechanical engineer has displayed great 
ingenuity, and the results obtained in rate of shipment 
and disc of cargoes of grain, ore, and coal are re- 
markable. OUases are on record where vessels carryi 
7000 tons dead-weight have been loaded in four hours, an 
discharged in ten hours ; more than 5000 tons of ore have 
been discharged in about four hours. The draught of 
water of the steamers must be kept within sedepate 








1903 to 20,544,000 tons in 1907 ; in the same Pa the in- 
crease in Canadian railway traffic was from 47,373,000 tons 


limits, and the breadths of the locks are moderate, so 
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that increase in carrying power must be chiefly obtained 
by increase in length ; monn ape as individual cargoes 
are inc a greater number of lifting appliances can 
be brought to bear simultaneously, and the rate of loading 
or discharge can be maintained or accelerated. 

he season of navigation extends over only seven or 
eight months in the year, comnegannny quick dispatch is 
essential to success. A large vessel of this c 
the following approximate dimensions :—Length, about 
600 ft.; b th, 58 ft. to 60 ft.; depth, 32 ft.; draught of 
water, 19 ft. to 194 ft. when carrying 10,000 to 11,000 
tons of cargo; corresponding displacement, 16,000 tons. 
The engines of such a ship develop about 2000 horse- 
power, and drive her at 11 to 12 statute miles in fair 
weather. The large size and moderate speed result in 
very economical conditions of working, and the freight 
rates are exceedingly low. From official returns it 
appears that for these dead-weight cargoes the freight per 
ton-mile across the Lakes is from 0.04d. to 0.05d. per ton- 
mile, the corresponding railway rate being about ten 
times that amount. The multiplication of this type of 
vessel on the Great Lakes is a proof that it satisfactorily 
fulfils the conditions of service. Similar vessels would not 
be well adapted for ocean work, which demands greater 
structural strength, different proportions, and a more 
liberal equipment ; but shipbuilders generally may benefit 
from a study of the Lake steamers. 

The greater portion of the traffic on the Lake paxses 
Pion the Soo Canals, The vo are comparatively 
short, the average length of the trip being about 840 miles. 
Consequently individual vessels make several 
during the season when navigation is open, and the total 
number of passages, as well as the total te tonnage 
of the ships, reaches very high figures. In the season of 
1907, for example, when the yale ancl open less than 240 
days, 20,440 vessels (counting as a vessel e), with 
an ay te registered tonnage exceeding 44,000,000 tons, 
passed through the United States and Canadian canals at 
the Soo, The aggregate freight tonnage carried exceeded 
58,000,000 tons, the weight of coal ap hed 11,500,000 
tons, the iron ore carried weighed 39,600,000 tons, and the 
grain transported amounted to 136,000,000 bushels. The 
conditions of the Suez Canal are, of course, entirely 
different, as vessels passing through are engaged on long 
voyages, and individual ships make few passages in the 

year. On the other hand, Suez Canal traffic proceeds un- 
interruptedly throughout the year, while the Soo Canals 
are closed during the winter months. Subject to these 
differences in working conditions, it may be of interest to 
state that, in 1907, 4267 vessels, of 14,728,000 tons, passed 
through the Suez Canal, and paid transit dues which 
amounted to 4,460,000/., whereas the passage of the Soo 
Canals was free. 

Tuer St. Lawrence Suip CHANNEL. 

Closely allied with the waterway from Montreal to 
Lake Superior is the improvement of the channel of the 
St. Lawrence from Montreal to Quebec and beyond to- 
wards the sea. From the Straits of Belleisle to Montreal 
the distance is 986 miles ; from Quebec to Montreal it is 
160 miles. Formerly the minimum depth of water be- 


tween Que and Montreal preven the pee of 
vessels drawing more than 10 ft. to 12 ft. during the 
greater part of the season of navigation. In 1826 the 


question of deepening the river channel was raised; in 
1844 the work was begun, but was abandoned three years 
later; in 1851 it was resumed, and has since been con- 
tinued. In 1869 the minimum depth of the channel at 
low water was increased to 20 ft.; in 1882 it was 25 ft. ; 
in 1888, 274 ft. for 108 miles from Montreal to a point 
within tidal influence. A channel having a minimum 
width of 450 ft., and 550 ft. to 750 ft. wide at the bends, 
with a minimum depth of 30 ft., was completed in 1906 
from Montreal to tide-water at Batiscan. Certain work 
remains to be done between this point and Quebec in 
order to complete the project adopted in 1889 and amended 
in 1906, but it is anticipated this will be finished in about 
four years. Below Quebec the channel is 1000 ft. wide. 
When once dredged it is stated that the channel remains 

rmanent. Accidents in the channel are few. The 
Superintending Engineer, in his report of July, 1908, in- 
dicates the magnitude of the work done by comparisons 
= the Suez and Panama Canals, the figures standing as 
follow :— 
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‘miles. ft. ’ tt. Fears cubic yards, 
Suez Canal ..| 100 294 100 (bottom) _ 
Panama Canal 49 41 { pas joann } 80,000,000 
Slams) sor | ao |] seh inten |} 20,00 000 
"® Length of channel requiring impe e ta ds dredging 





and excavation over a length of about 70 miles. 


In 1844 the largest vessels nav gating the St. Lawrence 
to Montreal were of 500 tons; now the Virginian and 
Victorian of the Allan Line (12,009 tons) and the Laurentic 
and Megantic of the White Star Line (15,000 tons) pro- 
ceed to that port, and have made the passage from 
Quebec in less than ten hours. Ordinarily this passage 
occupies eleven to twelve hours, the return passage being 
made in nine to ten hours. 

In the execution of these great works a specially- 


designed Gredging-plant, including several types, has | | 


been employed, and works about seven months in the 
year, and the rock-dredging and blasting in the section 
below Quebec has involved great difficulty. The total 
amount of rock to be removed amounted to 1,700,000 
cubic yards, extending over nearly three miles, and the 
whole bottom was covered with huge boulders, some of 
which were 30 to 40 tons in weight. These great masses 





had to be lifted before blasting and dredging was done. 
During the fiscal year 1907-8 the expenditure on dred; 
plant and dredging was: nearly 132, 0000. and 4,832, 
cubic yards of material were removed. At the close of 
that year 56,000,000 cubic yards out of the estimated 
total of 70,000,000 had been dredged ; the length com- 
leted to 30 ft. minimum depth was 59 miles out of 
0 miles.. These facts indicate the advanced condition of 
the undertaking and the prospect of its completion at an 
early date. j 

In order to secure the safe and continuous navigation 
of this channel by night as well as by day, under all con- 
ditions of weather, Seslan the season when the river is 
open, every precaution and aid which engineering skill 
and invention can provide has been laid under contribu- 
tion. A marine signal service, with telephonic equip- 
ment, has been provided; submarine bells have n 
established for use in foggy weather ; a complete system 
of buoys and lighting has been installed ; the channel is 
periodically examined and swept to ensure that there are 
no obstructions; the question of prolongation of the 
season for navigation by the use of ice-breakers is being 
studied. The harbour of Montreal has been tly im- 
proved in accommodation and equipment ; an the aggre- 
gate tonnage, as well as average size of sea-going vessels 
using the port, have been much increased. In 1898, 868 
such vessels, aggregating 1,584,000 tons, arrived at Mon- 
treal; in 1907, 742 vessels, aggregating 1,926,000 tons, 
arrived. Of the latter, 522 vessels, gating 1,525,000 
tons, were British, At the St. Charles Docks and 
Wharves, Quebec, in the season of 1907, 235 vessels, of 
1,009,000 tons, were entered inwards, and 67 vessels, of 
249,000 tons, outwards; the first outward steamer leaving 
on April 7, and the first ocean steamer arriving on 
April 26. The last arrival from the sea was on De- 
cember 9, and the ice formed in the tidal basin on 
December 12. 

Still further improvements of the St. Lawrence naviga- 
tion are now pro , and the work was commenced in 
1907. It is intended to increase the depth of the channel 
to a minimum of 35 ft. from the sea to Montreal, and the 
superintending engineer reported in 1908 that with certain 
moderate additions to the dredging and steam plant this 
work could be completed in six seasons. The widths 
and curves of the existing channel will not require any 
important changes, as they were designed from the first 
for the largest classes of steamships. When this increased 
depth has been obtained, Montreal as a port will have an 
approach channel comparing Grenier with that of 
other ports available for trans-Atlantic traffic. At 
Southampton the existing depth at low water in the ap- 
ge channel is about 32 ft., and it is proposed to obtain 
34 ft. At Liverpool the minimum depth at low water 
over the bar and in the approach channel in the Mersey is 
about 28 ft. The Ambrose Channel leading to New York 
is to have 40 ft. depth at low water when the works are 
completed. Ample depth of water is of the first import- 
ance in the economical working of the largest and swiftest 
ships, and the Canadian Government has been well 
advised in deciding to carry out the great scheme above 
described. 

WatTER Power. 


Canada has unrivalled resources in water power, and its 
extent and possible utilisation have been made the sub- 
ject of investigation by engineers for many years past. 
One of the most important memoirs on the subject was 
eg to the Royal Society of Canada in his Presi- 

ential Address of 1899 by Mr. Keefer, C.M.G. In 
recent times many other engineers have studied the sub- 
ject, and carried out important works. Exact knowledge 
of the total power represented by the water-falls and 
rapids of the Dominion is not available, nor can any close 
estimate be made of the power which may be employed 
hereafter in factories, mills, or industrial processes, 
because profitable employment obviously depends upon 
commercial considerations, which must be governed 
largely by the localities in which water-power may be 
found, and the cost of works and of transmission of 
energy to places where it can be utilised. It has been 
estimated that on the line from Lake Superior through 
the chain of lakes and rivers leading to Niagara, and 
thence through the St. Lawrence to the sea, 11,000,000 
horse-power may be developed.* Mr. Langelier has esti- 
mated that in the province of Quebec the water-power 

tes more than 18,000,000 horse-power ; other pro- 

vinces all large resources of the same kind as yet 
untouched. The most striking example of the utilisation 
of water-power is that on the Niagara River, which the 
writer the fortune to visit in 1904, during his 
presidency of the Institution of Civil Engineers; the 
works on the Canadian side were then in full progress, 
and at as which enabled one to realise completely 
their great difficulty and immense scale. The three com- 
nies whose works are near the Falls on the Canadian side 
ave provided for a total ultimate development of over 
400,000 horse-power, and a fourth establishment lowerdown 
the river, intended chiefly for the use of Hamilton, is to de- 
velop 40,000 horse-power. In the construction of the works, 
in the electric generating plant, the arrangements for 
transmitting power over long distances, and other features 
of importance, remarkable engineering skill and daring 
have been displayed. American capital and enterprise 
have had much to do with these undertakings, as they 
have with many other important Canadian enterprises ; 
but it may be hoped that British capital will keep its 
ead, and be freely employed in the development and 
utilisation of all the resources of the Dominion, including 
that magnificent asset, its water-power. The applications 
of water-power are already very numerous, including not 


* The Times “ Financial Supplement,” April 2, 1906, 
contains a valuable article on this subject, from which 
many of the above figures are taken, 





merely the creation of electrical energy, and its use for 
lighting and power in towns and factories situated at con- 
siderable distances from the falls, but for manufactures 
and industrial carried on near the falls. 
Amongst these manufactures that of aluminium and 
carbide of calcium may be mentioned ; while paper and 

ulp-mills and sawmills constitute important Sobastries. 
Great advances have been le in the transmission of 
electrical power over long distances, and very high pres- 
sures are being used. Electric traction on railways and 
tramways also derives its power from the same sources, 
and is being rapidly developed. In 1901 there were 553 
miles of electric callenie, and in 1907, 815 miles. 


Over-Sea TRADE AND TRANSPORT. 


It was remarked at the outset that a great truth is em- 
bodied in the old toast of ‘‘Ships, Colonies, and Com- 
merce,” and the efficient and ecanomical transport of pas- 
sengers, produce, and manufactured is between the 
dominions beyond the seas and the Mother Country is 
essential both for the development of colonial resources 
and for the continued prosperity of the United Kingdom. 
The British mercantile marine commands the larger por- 
tion of the ane trade of the world ; its earnings 
constitute a valuable item in the national income; it 
formsone of the strongest bonds of union between the 
various parts of the Empire. This general statement may 
be illustrated by reference to the over-sea trade of Canada 
and to the shipping engaged therein. The total value 
of the imports and exports of the Dominion in 1898 was 
close upon 61 millions sterling ; in 1908 it exceeded 130 
millions sterling, having more than doubled within ten 
years. During the year ending March 31, 1908, the vessels 
which were entered at Canadian ports (inwards from the 
sea), carrying cargoes, were classified as follows in the 
official returns :— 

















Freight Carried. | 

: Tons pa . | 
= Ships. Register. | Tons | Crews. 

mJ Measure- 

— ment. 

British | 2603 | 4,589,256 | 1,306,822 | 254,378 | 165,078 
Canadian | 2808 | '718,490 | "202,939 | 1,449,054 | 44,504 
Foreign | 2878 | 1,758,549 | $87,154 36,618 | 86,208 
Totals 2,396,915 | 1,740,045 | 295,965 


8284 7,016,295 


entered outwards 


The corresponding figures for ships 
for sea, carrying cargoes, were :— 
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| Freight Carried. 














| be i | 

— Ships. | mM. a | | Crews. 
— | Tons 

| Weight. | Measure- | 

| | ment. | 
British 2,583 | 4,258,960 | 2,706,334 714,085 | 136,614 
Canadian |. 3,557 | 1,041,053| 616,248 | 291,480 | 45,658 
Foreign 4,182 | 2,211,605 | 1,454,787 | 538,499 | 88,003 

Totals ..| 10,222 7,511,618 | 4,777,369 


1,544,064 | 270,365 
! 





Taking the combined over-sea traffic, inwards and out- 
wards, it employed 18,506 ships, of 14,528,000 tons, whose 
cargoes aggrega’ 7,174,000 tons dead-weight and 
3,284,000 measurement tons, the crews exceeding 576,000 
officers and men. 

Of the 2603 British ships entered inwards, there came 
from Great Britain 852 ships, of 3,392,000 tons, carrying 
as cargoes over 860,000 tons dead-weight and 153,600 tons 
measurement ; while there came from British Colonies 
399 ships, of nearly 381,000 tons, carrying cargoes of 
236,000 tons dead-weight and 44,000 tons measurement. 

Of the 2533 British ships entered outwards there pro- 
ceeded to Great Britain 732 ships, of 2,529,000 tons, 
carrying cargoes of 1,635,000 tons dead-weight and 
509,000 tons measurement ; while there sailed for British 
Colonies 648 ships, of nearly 400,000 tons, carrying cargoes 
of 259,000 tons dead-weight and 76,500 tons measurement. 

It will be seen therefore that the British ships entered 
inwards carried more than 54 per cent. of the total dead- 
weight ca and 144 per cent. of the measurement 
pm while foreign ships carried about 37 per cent. of 
the dead-weight, and rather more than 2 per cent. of the 
measurement goods. British ships entered outwards 
carried more than 56 per cent. of the total dead-weight, 
and more than 46 per cent. of the measurement goods ; 
whereas foreign ships carried only about 30 per cent. of 
the dead-weight, and not quite 35 percent. of the measure- 
ment. The trade from and to ports in the British Empire 
amounted to 45 per cent. of the grand total dead-weight 
freight ; and ships carrying the British flag—excluding 
Canadian vessels—carried about 56 per cent. of the grand 
total dead-weight, and nearly 30 per cent. of the measure- 
ment goods. Including Canadian vessels, the British 
Empire can claim possession of 674 per cent. of the total 
dent-weight trade, and 82} per vent. of the measurement 
goods. The ave tonnage per ship for the British was 
about 1700 tons; for the Canadian vessels, less than 300 
tons ; and for the foreign ships, a little more than 900 


tons. : 
It may be interesting to add a few figures showing the 
itude of the coasting trade-of the Dominion. In 

1908 there arrived and departed 104,527 steamers, aggre: 
gating nearly 42,857,000 tons, and 50,710 sailing s ape, 
aggregating 7,673,000 tons. The sailing-ships included 
nearly 50,200 small schooners, sloops, barges, canal-boat , 
&c., averaging about 150 tons each. The grand totals for 
the coasting trade were :—155,237 ships, of 50,530,000 tons; 
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and of these, 151,873 ships, of 47,356,000 tons, were 
classed as British in the official returns. 

It will be obvious that great importance must attach to 
every detail of the business involved in carrying on a 
shipping trade of the magnitude indicated by the fore- 
going figures, and still more is this the case in — to 
the immensely greater transactions of British shipping 
considered as a whole. No pains must be spared in pro- 
moting economy or improvi procedure, and even 
minute savings on particular items must be secured, 
since their aggregate effect may be of vast amount. _ 

Since the introduction of iron for the structures of ships, 
and of steam as the propelling power, marvellous econo- 
mies have been effected in the cost of over-sea transport. 
The chief causes ——— this result have been : (1) 
improvements in steam machinery, leading to great re- 
ductions in coal consumption ; (2) considerable enlarge- 
ment in the dimensions of ships ; and (3) the supersession 
of iron by steel for structures and machinery. It is 
unnecessary, and would be impossible on this occasion, to 


deal in any detail with these matters, which have been 
Siustrated. My ape by many writers, including the 
speaker. On the oti 


er hand, it would be improper to 
leave altogether, without illustration, the remarkably low 
cost of sea transport under existing conditions, since it 
has great influence on the commerce of the British Empire 
and of the world. 

Rates of freight, of course, vary greatly as the condi- 
tions of trade and the stress of competition change. At 
the present time these conditions remain unfavourable, 
although it may be hoped that there are signs of improve- 
ment after long and severe depression. It will be prefer- 
able, therefore, to give facts for more normal circum- 
stances, such as prevailed five or six yearsago. Coal was 
then carried from the Tyne to London (315 miles) for 
3s. 3d. a ton; to Genoa (2388 miles) for 5s. a ton; to 
Bombay (6358 miles) for 8s. 6d. a ton, including Suez 
Canal dues. The corresponding rates of freight were 
0.111d., 0.025d., and 0.016d. per ton-mile. Grain was 
brought across the Atlantic for 9d. per quarter in large 
cargo-steamers ; whereas in former times, when it was 
carried in small vessels, the charge was 9s. 6d. d 
were carried 6400 miles eastward, rid the Suez Canal, in 
tramp steamers, at an inclusive charge of 25s. to 30s. a 
ton, the freight rate averaging about 0.05d. per ton-mile. 
It was estimated at that time that the average railway 
rate per ton-mile in Great Britain for cost of transport 
and Saber of goods was about thirty times as great ; 
but the moderate distances traversed, local and national 
taxation, high terminal charges, and the immense outlay 
involved in the construction, equipment, and mainte- 
nance of railways account for much of the great difference 
in cost of transport. The ocean furnishes a free highway 
for the commerce of the world. 

Economy of fuel consumption has played a great part 
in the uction of working expenses in steamships. 
Fifty years ago from 4 lb. to 5 Ib. of coal per indicated 
horse-power represen practice in marine engi- 
neering for screw steai 7 At present, with quad- 
ruple-expansion engines, high steam pressures, and more 
officient reciprocating engines, from 1} Ib. to 14 Ib. is 
common practice, and better results are claimed in some 
cases. A cargo steamer of the tramp type, carrying 6500 
tons dead-weight, can cover about 265 knots in twenty-four 
hours in fair weather for a coal consumption of 27 tons 
per day, representing an expenditure on fuel of 20. to 
251. A larger vessel, carrying about 12,000 tons dead- 
weight, driven by engines of similar type, would consume 
about 45 tons in covering the same distance at the same 
speed. This increased economy in fuel per ton-mile is the 
result of an increase in dimensions from 365 ft. length, 
47 ft. breadth, and 244 ft. draught of water, to a length of 
470 ft., a breadth of 56 ft., and a draught of 274 ft. The 
first cost of cargo steamers is small in relation to their 
carrying capacity and possible earnings, varying, of course, 
with the current demand for new steamships. In the pre- 
sent dep’ condition of shipping, about 5/. 10s. per ton 
dead-weight is named as a current rate; in busy times 
the price may be 40 to 45 per cent. higher ; even then it is 
small in proportion to earning power. Working expenses 
are kept down also by the use of efficient “pp. ces for 
rapidly shipping or discharging cargoes, and so shorten- 
ing the stay of ships in port. As an example, a case may 
be mentioned where a ship of 12,000 tons dead-weight, 
and —— cubic feet measurement ca; a had a full 
cw ischarged at an average rate o' tons an hour, 
a reat cargo put on board at the rate of 250 tons an hour, 
and 1600 tons of coal shipped, between 7 a.m. on Monday 
and noon on the following Friday—that is, in 101 hours. 
in another case a cargo weighing 11,000 tons was dis- 
charged in 66 hours. ‘“‘ Quick di h” in dealing with 
carge is now universally ised as essential, and it has 
heen asserted that a saving. of one day in discharging or 
loading a tramp steamer when she finds full employment 

nay involve an expense equal to 1 per cent. on her first cost. 

e “‘intermediate” type.of steamer—in which 
carrying eapacity is combined with provision for a con- 
aon number of passengers and moderate speed—is 
of comparatively recent’ date, but it has been developed 
rapidly, and is subject to the universal laws to which all 
lasses of shipping conform. Increase of size is adopted 
‘n order to favour economy in working and greater earn- 
ug power ; while increase in speed is made in some cases. 
Vessels like the Adriatic or Baltic, of the White Svar 
ine, the Carmania and Caronia, of the Cunard Line, and 
the George Washington, of the Hamburg-American Line, 
illustrate this statement; while its latest and greatest 
examples are found in the two steamers now build- 
ug for the White Star Line by Messrs. Harland and 
\Volff, which are said to be of 45,000 tons, to be intended 
to steam 20 tag S knots, to pepe =~ ray he pa for a 
ereat num of passengers, and to have capacity 
lor cargoes. In mail and passenger steamers of the highest 








speed increase in dimensions is devoted chiefly to provi- 
sion for more powerful propelling apparatus, and for a 
correspondingly large quantity of fuel, and the cargo-carry 
ing capacity is relatively small ; but the law of increase 
in size and cost is obeyed and will be followed up to the 
limit which may be fixed by the vast outlay necessary in 
order to provide suitable harbour and dock accommoda- 
tion with an adequate depth of water, or by commercial 
considerations and the possibility of securing a suitable 
return on the large capital expenditure. Growth in 
dimensions of ships will not be determined by the naval 
architect and marine engineer finding it impossible to 
go further, for there are even now in view possibilities 
of further progress if the shipowner so desires. Invention 
and improvement have not reached their ultimate limits. 
The wonderful progress made during the last seventy 
ones is well illustrated by the history of shipping trading 


tween Canada and Great Britain, and it may be o 
interest to recall a few of the principal facts. For a long 
period trade and communications were carried on by 
wood-built sailing ships, many.of the finest being Cana- 
dian built ; but at a very early period Canadians had 
under consideration the use of steamships. One of the first 
steamers to cross the Atlantic was the Royal William, 
Ce gana ry built near Quebec in 1831. She was 
60 ft. long, 44 ft. broad, of 363 tons burden, sailed from 
Quebec on August 5, 1833, and reached Gravesend on 
September 16, a passage of more than forty days, in the 
course of which sail-power was ly used. Cabot, in 
1497, crossed in the tthew, of 200 tons 
burden, which was pro ly 
so that three centuries o ae mae had not made very 
great changes in the size of the shipsemployed. Wood was 
still the material of construction, and sails were still used 
as a motive power, although the steam-engine was in- 
stalled. In 1839 it was a Canadian, Samuel Cunard, who 
secured—in association with two British shipowners, 
Burns and MclIver—the contract for a monthly trans- 
Atlantic mail steamship service from Liverpool to Halifax 


ship 


and Boston. The four steamers built were wood-hulled, 
driven by paddle-wheels, had good sail-power, and were 
of the following dimensions :—207 ft. , 344 ft. broad, 
1150 tons burden, and about 8 knots 5) A rapid pas- 


sage to Boston then occupied about fourteen days. 

Another Canadian enterprise, the Allan Line, started 
about fifty-six years ago. The first steamer built for the 
mee} dpe appropriately named the Canadian. At the 
time of her construction she ranked among the most impor- 
tant mercantile steamers in existence, and was quite up to 
date. Her dimensions were: Length, 278 ft. ; th, 
34 ft. ; burden, 1873 tons. She had inverted direct-acting 
engines driving a screw-propeller, and a full sail equip- 
ment. 

The trans-Atlantic service to New York, as was 
natural, rapidly surpassed that to Canadian ports; but the 
latter has been continuously improved, and its develop- 
ment has been marked by many notable events. For 
example, the Allan Line were am t the first to use 
steel instead of iron for hulls, and in their two largest 
steamers now on service, dating from 1903, they were the 
first to adopt steam-turbines for ocean-going ships, 
although their lead of the Cunard Company was not 
long. The Virginian and Victorian are 520 ft. long, 
60 ft. broad, of 10,750 tons, and their maximum speed is 
18 knots. 

The Canadian Pacific Railway authorities added ship- 
owning to their great land enterprises at an early period 
in their career by building for the Pacific service in 1891 
three important steamers, each 456 ft. long, 51 ft. broad, 
of 5950 tons, and 17 knots speed. These vessels continue 
on service, and have done splendid work as a link in the 
**All red” route. Since this step was taken the Canadian 
Pacific Railway has become of a large fleet of 
Atlantic steamships, and quite recently has placed on 
the service from Liverpool to Quebec passenger steam- 
ships nearly 550 ft. in length, 66 ft. in breadth, of 14,200 
tons, with a maximum speed of 20 knots. 

The latest addition to the Canadian service has been 
made by the White Star Line in the form of two 
steamers, the Laurentic and Megantic, of 15,000 tons, 
550 ft. long, about 67 ft. broad, and 17 knots speed. In 
the Laurentic an interesting experiment has been made 
—Messrs. Harland and Wolff having introduced a com- 
bination of reciprocating engines with a low-pressure 
turbine. This system was patented as long ago as 
1894 by Mr. Charles Parsons, to whom are due the 
invention of the modern steam turbine and its appli- 
cation to marine pulsion. Mr. Parsons foresaw 
that, while the turbine pe mys would prove superior to 
reciprocating engines in ships of high speed, and with a 
high rate of revolution, there would be a possibility of 
getting better results by combining reciprocating engines 
with low-pressure turbines in ships of comparatively slow 
speed, where a low rate of revolution for the screw pro- 
pellers was necessary to efficient propulsion. His main 
object, as set forth fifteen years was “ to increase the 
power obtainable by the expansion of the steam beyond 
the limits possible with reciprocating engines,” and sub- 
sequent investigations led Mr. Parsons to the conclusion 
that it would be possible to secure an economy of 15 to 20 
per cent. by using the combination system as compared 
with that obtainable with efficient types of reciprocating 
engines. Many alternative arrangements have been de- 
signed for combining reciprocating engines with low- 


| pressure turbines ; that now under trial associates twin- 


screw reci ting engines in which the expansion of the 
steam is conind- deve bee geuanns of 9 1b. to 10 Ib. 

square inch when working at maximum power, and then 
completed to the condenser pressure in a turbine. Triple 
screws are employed, the central screw driven by the 
turbine being smaller running at a higher rate of 


revolution than the side screws, which are driven by the 
reciprocating engines. The Laurentic 


has been but a 


f | models of shi 


bly from 90 ft. to 100 ft. in length; | perfi 





short time on service, and few 
her performances a8 com with those of her sister- 
ship, fitted with reciprocating engines. It has, however, 
been reported that the results have proved so satisfactory 
that the combination system will probably be adopted in 
the two | White Star steamers, of 45,000 tons, now 
building at Belfast. 

This favourable view is fully confirmed by the perform- 
ances of the Otaki, built by Messrs. Denny, of Dum- 
barton, for the New Zealand Shipping Company, and 
completed last year. That firm, as is well known, have 
taken a leading part in the application of the Parsons 
type of steam-turbine to the propulsion of mercantile and 

steamers, and a exceptional expe- 
rience, as well as special facilities for the analysis of t 
results of trials o! ips, moras been the first 
private firm to establish an experimental tank for testing 
and pellers on the method intro- 


iculars are available of 


duced by Mr. W. Froude, and adopted by the Admiralty. 
Messrs. Denny have generously placed at the disposal 
of their fellow shipbuilders the principal results obtained 


on the official trials and earliest voyages of the Otaki, 
and have compared them with similar results obtained in 
sister ships fitted with reciprocating engines.* The Otaki 
is the first completed ship fitted with the combination 


system and subjected to trial on service ; as the 
successful application of that system to steamers 
and steamers of the intermediate type would result in 


a considerable economy in the cost of over-sea 

it may be of interest. to give some details of her record 
ormance. She is 465 ft. long, about 60 ft. broad, 
and of 7420 tons (gross). Her dead-weight capability is 
about 9900 tons on a draught of 27 ft. 6 in., and the cor- 
responding displacement sa weight) is 16,500 tons. 
The vessel was designed for a continuous sea 8) of 
12 knots when fully laden, and the contract provided for 
a trial speed of 14 knots with 5000 tons of dead-weight on 
board. The trials were accordingly made at a displace- 
ment of about 11,700 tons. Her installation of boilers is 
identical with that of her sister-ship, the reciprocating- 
engined twin-screw steamer Orari, which is 4 ft. 6 in. 
shorter than the Otaki, but generally of the same form. 
On the measured mile the Otaki obtained a speed of 
15 knots, while the Orari reached 14.6 knots. In order to 
drive the Orari at 15 knots about 12 per cent. more horse- 
power would have been required, and this is a practical 
measure of the superiority of the combination system over 
the reciprocating twin-screw arrangement in the Orari. 

The total water consumption per hour of the Otaki at 
15 knots was 6 per cent. less than that of the Orari at 
14.6 knots. If the Otaki also ran at 14.6 knots, the water 
consumption would have been 17 per cent. less than that 
of the ri at the same speed. On the voy: from 
Liverpool to New Zealand the Otaki av about 
11 knots, which would have uired on the measured 
mile only about 40 per cent. of the power developed 
when running at 14.6 knots. With the ship laden more 
deeply the ave development of power on the voy: 
was about one-half the maximum developed on t 
measured mile, and this was disadvan us to economy 
in the combination. Even in these unfavourable condi- 
tions the Otaki realised an economy in coal consumption 
of 8 per cent. on the voyage from Liverpool to New 
Zealand and back, as compared with her reciprocating- 
engined sister-ship. This represents a saving of about 
500 tons of coal. Ordinarily the ship wpeld Yaame Eng- 
land with sufficient coal on board for the outward pas- 
sage, so that 250 tons less coal need be carried, and a 
corresponding addition could be made to cargo and freight- 
earning. Probably, as experience is gained, the actual 
economy will prove greater than that realised on the 
maiden voyage; but even as matters stand’ there is a 
substantial gain, and a prospect of the extended applica- 
tion of the steam-turbine to vessels of moderate and low 
ne In view of the results already obtained the New 

land Shipping Company have decided to apply the 
combination system immediately in another ship. 

In vessels of moderate and low speed, there must neces- 
sarily be conflicting claims, For maximum efficiency in 
steam-turbines a high rate of revolution is necessary, 
whereas at moderate or low speeds it is antagonistic to 
women’ efficiency to run at this high rate of revolution. 

ngineers are at present much occupied with the study of 
a ments by means of which these conflicting claims 
may “4 harmonised and greater total efficiency of pro- 
pulsion obtained. Havingregard to the enormous capital 
invested in cargo-steamers of moderate speed, and the 
importance attaching to their economic working as in- 
fluencing the cost of over-sea transport, it will be obvious 
that it is most desirable to find an arrangement in which 
the high speed of the rotor may be reduced by means of 
some form of gearing or its equivalent, so as to enable 
the screw-shaft and its propeller to be run at ae 
which will secure maximum propeller efficiency. ny 
pro have been made, including mechanical gearing 
and hydraulic or electric “P tus for ‘transforming the 
rate of motion. Some.of a are actually undergoing 
experimental trial, and are said to have given very pro- 
mising .results. One of the most im t trials is that 
undertaken by the Parsons Marine Steam-Turbine Com- 
pany, which has purchased a typical tramp steamer, and 
1s carrying out a series of trials, in order, first, to ascertain 
what are the actual conditions of steam and coal consump- 
tion with the proses engines, and then to ascertain the 
corresponding facts when those engines have been removed 
and a steam-turbine with its associated gearing has been 
fitted. It is interesting to note that in the earliest 
days of screw-propulsion it was found necessary to 
_ * See a paper by Engineer-Commander Wisnom, R.N., 
in the Sage ao d the Institution of Engineers and 
Shipbuilders in Scotland for 1909, and page 179 ante of 
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yo gearing in order to increase the rate of revolution 
of the propellers, whereas at present interest is cent 

in the converse operation. Furthermore, if any system 
of gearing-down proves su ul, it may be euticigated 
that its application will be extended to swift turbine- 
driven steamships, since it would enable propulsive 
efficiency to be secured in association with rapidly-run- 
ning turbines of smaller size and less weight than have 
been employed hitherto. 


THe Marine SteaM-TuRBINE. 
The rapid development of the marine steam-turbine 


mum capabilities of the vessels. Mahapent events have 
shown this view to be fallacious, and have justified the 
recommendation of the Turbine Committee and the 
action of the Cunard directors. Allegations made in 
regard to excessive coal consumption have also been dis- 
proved by experience, and in this respect the anticipations 
of the Committee and of Mr. Parsons have been fully 


The marvellous regularity maintained by the Maure- 
tania on a long uence of consecutive trans-Atlantic 
made under varying and in many cases very 

adverse conditions of wind, weather, and sea—illustrates 
once more, and on an unprecedented scale, the influence 


during the last seven years constitutes one of the romances hich di Paoli h t He 
of engineering, and the magnitude of the work done and | W2¢ imensions have upon the power of maintain- 
the revolution initiated by Mr. Charles Parsons will be | ‘98, Speed at sea. Starting from the eastward passage, 


more justly appreciated thereafter than they can be at pre- 
sent. In some quarters there is a tendency to deal critic- 
ally with details and to disregard broader views of the 
situation as it stands to-day. In May, 1909, there were 
273 vessels built and under construction in which steam- 
turbines of the Parsons type are employed, the total 
horse-power being more than 34 millions. In the Royal 
Navy every new warship, from the torpedo-boat up to 
the Teepest battleships and armoured cruisers, is fitted 
with turbine engines; and the performances Of vessels 
which have been tested on service have been completely 
satisfactory, in many instances oe all records for 
powers developed and s js attained. In the war-fleets 
of the world this example is being imitated, although in 
some cases it was at first criticised or condemned. In the 
mercantile marine asa whole, while the new system has 
not made equal advance, many notable examples can be 
found of what can be accomplished by its adoption. It 
is now admitted that steam-turbines enable higher speeds 
to be attained in vessels of given dimensions; and in 
steamers built for cross-Channel and special services, 
where high speed is essential and coal consumption rela- 
tively unimportant, turbines have already ousted recipro- 
cating engines. For over-sea service and long voyages an 
impression has existed that the coal consumption of tur- 
bine-engined ships would considerably exceed that of 
ships driven Wy triple or quadruple-expansion reciprocat- 
ing engines. Critics have dwelt on the reticence in regard 
to actual rates of coal consumption practised by owners 
of turbine steamshi Naturally there are other reasons 
for reticence than those which would arise if the coal con- 
sumption were excessive ; but pioneers in the use of turbine 
machinery may reasonably claim the right of non-publica- 
tion of results of trials in the making of which the ve in- 
curred large expenditure and taken considerable risks, 
if they think that silence is beneficial to their business 
interests. Evenif it were true that, in the earliest appli- 
cations of the new system, economic results had not been 
obtained equal to those realised in reciprocating engines, 
which have been gradually improved during half a cen- 
tury, that circumstance should not be regarded as a bar to 
acceptance of a type of engine that admittedly a 
very t advantages in other ways, but should be re- 
oak ts an incentive to improvements that would 
secure greater economy of coal. The evidence available, 
however, does not confirm the adverse view, and those 
familiar with the facts do not admit its truth. One 
example may be cited as it affects the Canadian service. 
In June, 1907, it was authoritatively stated that in the 
Allan liner Virginian, the reports which had circu- 
lated respecting the excessive coal consumption were 
unfounded, that the vessel was making at speeds 
of 7} to 17? knots, as against the 17 knots estimated, 
and the rate of coal consumption was really about 1.4 Ib. 
per indicated eet oy which would have been required 
to attain this sz if the vessel had been fitted with reci- 
procating engines. This result compares well with the 
consumption in ordinary passenger steamers running at 
high speeds in proportion to their dimensions, although 
in large cargo-steamers and vessels of the intermediate 
type, working under much easier conditions, and at very 
low speeds in ay tote to dimensions, lower rates of 
consumption may be obtained. With these latter vessels 
the fair Loc eee is the combination system, and not 
the pure turbine type, which is adopted for high speeds. 
The crowning triumph of the marine steam-turbine u 
to the present time is to be found in the ¢ Cuna’ 
steamships Lusitania and Mauretania. The passages 
made this year by the latter ship, since she was re- 
fitted, have been marvellously regular, and the 25 knots 
ave’ across the Atlantic, which was the maximum con- 
templated in the agreement between the Government and 
the Cunard Company, has been continuously exceeded. As 
one intimately concerned with the design of the Maure- 
tania, who has had large experience in ship-design, has 
made a life-long study of the laws of Padlnes perform- 
ance, and had t..e honour of serving on the committee 
which recommended the employment of turbines in these 
great ships, the writer ventures to assert that equal results 
could not possibly have been obtained with reciprocating 
engines in vessels of the same form and dimensions. Con- 
trary opinions have been expressed,\ but they have been 
either — upon incorrect data or have omitted con- 
sideration of the fact that in vessels of such great engine- 
power it was n to have time to perfect the 
organisation of the staff in order to secure uniform condi- 
tions of stoking and steam-production, and to bring the 
‘**human element” into a condition which would ensure 
the highest degree of efficiency in working the propelling 
ee wer This necessity for time and training has been 
illustrated again and again in the case of new ty of 
trans-Atlantic steamers, including some which held the 
record for speed prior to the appearance of the Cunarders. 
In the ‘Lusitania and Mauretania engine power is fully 
60 per cent, greater than that of their swiftest prede- 
cessors, yet no similar allowance appears to have been 
thought necessary by some critics, who assumed that per- 
formances on the earlier voyages represented the maxi- 


beginning on February 8 last, and taking fourteen passages 
(westward and eastward) which followed, the average 
speed for the fifteen p s, approaching 45, sea- 
miles in length, has been 254 knots, the lowest average 
speed in the series has been 25.2 knots, the highest 
average speed 25.88 knots. Many of the winter passages 
in this series were made in winter weather, against strong 
winds and high seas, which would have ga ne | 
reduced the speed of her predecessors, but had sma 
influence on the Mauretania. In many instances there 
have been delays on account of fog. 

Taking seven consecutive passages made since the 
beginning of May last, the average speed over more 
than 20,000 miles has been 25.68 knots, the minimum 
being 25.62 and the maximum 25.88 knots. On her 
contract trials the Mauretania maintained an average 
speed of 26.04 knots for a distance somewhat exceed- 
ing 1200 knots, the steaming time being rather less 
than 48 hours. On the when she averaged 
25.88 knots she ran 1215 knots from noon on June 17 to 
noon on June 19 (about 46 hours) at an average speed of 
26.23 knots, and by noon on June 20 had covered 1817 
knots at an average speed of 26.18 knots for 69 hours. 
The ship has therefore surpassed on service her perform- 
ance on the contract trial. 

In view of the foregoing facts and of others of a similar 
nature it is reasonable to assume that as experience is 
enlarged, and information is accumulated in regard to 
forms of propellers likely to prove most efficient in asso- 
ciation with quick-running turbines, sensibly improved 
performances will be obtained. At present, in the com- 
parisons made between the efficiency of reciprocating- 
engined ships and turbine -engined ships the former 
have the great advantage attaching to long use and 
extended experiment; but this is not a permanent ad- 
vantage, and it may be expected that as the position 
is to which the marine steam-turbine has attained in the 
brief period it has been in practical use, that position will 
be gradually improved. Whether or not other forms of 
propelling apparatus in their turn will surpass the steam- 
turbine it would be unwise to predict. Internal-combus- 
tion engines are regarded in some quarters as dangerous 
and probably successful rivals to steam-turbines in the 
near future. Within certain limits of size internal-com- 
bustion engines no doubt answer admirably, but as 
dimensions and individual power of these engines are 
increased, the difficulties to be overcome also rapidly 
increase, and the fact is fully recognised by those having 
the best knowledge of these types of prime-movers. 
the whole, therefore, it seems probable that the turbine will 
not soon be disp , whatever may happen eventually. 





An IMPERIAL Navy. 


Three centuries ago a great English seaman and colonizer 
wrote these words :— 


‘*Whomsoever commands the sea commands the trade ; 

Whomsoever commands the trade of the world com- 

mands the riches of the world, and consequently 
the world itself.” 

In these words Sir Walter Raleigh clearly expressed 
the doctrine of sea-power, which in recent times has been 
emphasised by Admiral Mahan, of the United States 
Navy, and other writers. Twenty years ago, when the 
movement began which has been followed by an unpre- 
cedented series of shipbuilding programmes, great addi- 
tions to the personnel of the Royal Navy, and large ex- 
penditure on the improvement of existing naval 
and the creation of others at important strategical points, 
the same truth was expressed in a report made by three 
distinguished admirals, one of whom—Admiral of the 
Fleet Sir Frederick Richards ea ee became First 
Naval Lord of the Admiralty, and did much to give effect 
to the policy he had joined in recommending. One 
pa in this report may be quoted :—‘‘ No other nation 

as any such interest in the maintenance of an undoubted 
superiority at sea as has England, whose sea-board is her 
frontier.” ‘‘ England ranks amongst the great Powers 
of the world by virtue of the naval position she has 
acquired in the past, and which has never been seriously 
challenged since the close of the last great war. The 
defeat of her navy means to her the loss of India and her 
Colonies, and of her place amongst the nations.” 
The ‘‘ maintenance of an undoubted superiority at sea” 
in existing circumstances, and in face of foreign com- 

tition, is no easy task, and it is good to know that the 
ominions beyond the seas are ready to take a share of 
the heavy burden of Empire. In what way effect can 
yo be given to this fundamental idea it is not easy to 

ecide. 
It is necessarily a matter in which the views of all con- 
cerned must be considered, and a policy determined upon 
which shall command hearty support from all portions of 


the Empire. It may be presumed that the arrangement 
of such a policy has been the chief object of this year’s 
Defence Conference. The decision which may be reached 


and the action taken must exercise momentous influence 
upon the destiny of 
been given to the 


the Empire. Universal approval has | 
arrangement of that Conference, and | 








this is a happy augury of its ultimate success in framing 
a satisfactory scheme for the construction and mainte- 
nance of an Imperial Navy. 

Many valuable suggestions have been made by British 
and Colonial authorities as to the great lines on which 
such a scheme should be drawn, but this is not the place 
to enter upon a discussion of the subject. It may be 
permitted, however, as a sequence to the preceding re- 
marks on over-sea transport, to remark that the protection 
of trade routes between the mother country and the 
dominions beyond the seas constitutes an essential duty ; 
in the performance of which duty, especially in portions 
of trade routes any je to the Colonies, naval forces 
maintained by the Colonies may render valuable service. 
Such a policy in no way infringes the fundamental con- 
dition that supremacy at sea ultimately depends upon 
battle-fleets, while it recognises the fact, which past 
struggles have demonstrated, that behind and beyond 
the work of battle-fleets lies the need for adequate pro- 
tection of commerce and communications. Moreover, it 
leaves Colonial Governments unfettered in making arrange- 
ments for the execution of that portion of the general 
scheme of defence which they may undertake, and there 
can be no inconvenience or loss from such independent 
action provided the scheme of Imperial defence has been 
conside: as a whole, and an understanding reached in 
regard to the distribution of the work. 

At present the mother country alone possesses experi- 
ence and means of manufacturing warships and arma- 
ments, so that ual developments, requiring time and 
experience, will be n before the Colonies can 

me self-supporting in these respects, should they 
desire to do so. 

On the side of the personnel and its training, also, the 
Royal Navy must be the t school for all parts of the 
Empire. Finally, the full utilisation of Imperial defen- 
sive forces demands the existence of a complete under- 
standing and the pre-arrangement of a common plan of 
campaign. In order to meet this essential condition there 
must be an Imperial staff. 

The burden of naval defence has hitherto been borne 
almost entirely by the mother country. What the weight 
has been is hardly realised until the figures for expendi- 
ture are examined. 

As indication of what is involved in creating and main- 
taining a modern navy of the first-class, it may be 
mentioned that in the ten financial years of the present 
century (including the current year 1909-10) the total 
expenditure on the Royal Navy amounts to 328,000,000/. 
sterling. 

From 1885 to 1902, during the period the writer occupied 
the position of Director of Naval Construction and Assis- 
tant Controller of the Navy, the total outlay on the 245 
ships, for the designs of which he was responsible, amounted 
to about 100,000,000/. sterling. Thestress of foreign com- 
petition and the growth in dimensions and cost of war- 
ships is leading to still greater expenditure on the Navy, 
and it is to know that Canada, Australia, New 
Zealand, and South Africa are ready and willing to bear 
their share of the inevitable burden. 

All branches of engineering have been, and will be, 
drawn upon freely in the execution of this great task. 
Mining and metallurgy assist by the production of 


On | materials of construction, mechanical and electrical en- 


gineers contribute machines and appliances required in 
shipyards and engine-factories, as well as guns, gun- 
mountings, and mechanical apparatus of all kinds required 
in modern warships, in order to supplement and econo- 
mise manual power. Marine engineers design and con- 
struct propelling apparatus and constantly endeavour to 
reduce the proportion of weight and space to power 
developed ; naval architects design and build the ships ; 
constructional engineers are occupied in the provision of 
docks, harbours, and bases adapted to the requirements 
of the fleet; and other branches of engineering play 
important, if less prominent, parts. The progress of 
invention and discovery is increasing, rapid changes occur 
unceasingly, the outlay is enormous, the task is never 
ending, but its performance is essential to the continued 
ie a of the Empire, and it must, and will be, per- 
ormed. 





** MoteswortH’s Merricat TasiEs.”— This is the 
title of a handy pocket-book giving the conversion of 
metric measurements into British equivalents, by Sir 
Guilford L. Molesworth, published at 2s. net by Messrs. 
E. and F. N. Spon, Limited, 57, Haymarket. It deals 
with linear, square, and cubic measures, measures of 
capacity, weights, combinations—such as the conversion 
of pounds per square inch, and so forth—prices, electrical 
measurements, and heat. The tables complete those con- 
tained in the ‘* Pocket-Book of Engineering Formule,” 
by the same author, and are welcome. 





Tue Borsic Locomotive Works.—We have received 
from the locomotive works of Mr. A. Borsig, Tegel, 
Berlin, an excellently printed ope a commemorative 
of the completion of the 7000th locomotive built by the 
firm. The works were begun in 1837, and the 5000th loco- 
motive was built in 1902. Thus, while it took sixty-five 
years to complete the first five thousand engines, the last 
two thousand have been completed in about seven years. 
The pamphlet just to hand gives a brief réswmé in French 
of the firm’s history, but its chief feature is in the ex- 
cellent reproductions from pho phs of modern loco- 
motives coming from these works. In many instances 
outline sketches givi the leading dimensions of the 


engines illustrated are bound in, superposed on the photo- 
phs to which they belong. The phlet contains 
ad views of ten engines and smaller views of several 


other types, while 





rints of considerable artistic 
merit are inserted here =n there in the historical sketch 


above referred to. 
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THE DISTRIBUTION OF DIELECTRIC 
STRESS IN THREE-PHASE CABLES.* 
By Professor W. M. THornton, D.Sc., D.Eng., and 
O. J. Wiii1ams, B.Sc., A.M.1.E.E. 

Tue problem, of which an a ame solution is given 
in this paper, is to find the voltage jient at any point 
in the cross-section of a three-core cable as used for three- 

hase currents, at any time during the cycle of electri- 


cation. The capacities between the conductors have 
been fully worked out in theory and ice,+ but in so 
far as the life of a cable depends on the nature and mag- 


nitude of the electric stress in the insulation, it is neces- 
sary to know the general nature of the change of stress, 
more especially in the space between the conductors, 
before a final conclusion can be deduced from breakdown 
tests. 

It is clear that in the dielectric between any conductor 
and the adjacent sheath there will be a simple rise and 


fall of vol at the main frequency of supply, but in the 
Saab conditions are com icated S the reactions 
between the conductors and the sheath. 


On consideration of the problem it seemed impracti- 
cable to attempt to solve it analytically by finding and 
superposing the fields between the various conductors in 
turn. The problem being two-dimensional, recourse was 
had to the stream-line method by Professors Hele- 
Shaw and Hayt for the solution of otherwise indeter- 
minate problems in the distribution of magnetic fields 
of force. 

In an electrostatic case it is only necessary to replace 
permeability by the dielectric constant, so that the rela- 
tion given by » Bn that the permeabilities of two adjacent 
areas of the stream-line film were in proportion to the 
cube of their thickness applies directly to dielectric con- 
stants also. The cable case is rather simpler than the 
magnetic, since the conductors have in effect an infinite 
induction constant. The form of the field will, therefore, 

the same whatever the dielectric constant of the 
insulation may be, provided that this is small and 
the same everywhere. In applying the stream-line 
method to electrostatic problems, it is then only neces- 
sary to make the ‘“‘dielectric” areas thick enough to 
give good contrast in the stream-lines and to make the 
cavities representing conductors as deep as possible. 

The representation of the voltage relations in a three- 
phase cable was carried out as follows :—Two circular glass 
plates 6 in. in diameter and 0.5 in. thick were prepared 
and found to have good plane surfaces. Three holes were 
drilled through one of them 3 in. apart, and equidistant 
about the centre (see Figs. 1 and 2). Into two of these brass 
nozzles were cemented, to which india-rubber pressure 
tubing was attached, fitted with screw-pinch cocks. For 
the third, a special injector was made, illustrated in Figs. 
3and 4. The other plate was then coated with paraffin wax, 
planed and cut to template, to represent to scale, the 
section of a three-phase cable. The cavities cut in the 
wax coincided with the nozzle openings in the first plate. 
An annular cavity surrounding all represen the 
sheath. 

The plates being clamped together with a ring cut from 
a sheet of thin drawing paper forming a joint, and 
white glycerine were injected by the one nozzle, and 
allowed to flow away by the other two, the one acting as 
a source, the other as sinks. Part of the liquid entered 
the annulus from the source, and, sing round the side, 
escaped by way of one of the sinks; no liquid escaped 
from the edges of the slide. The sheath of a cable is, in 
practice, always at zero potential, and only conveys induc- 
tion to and from the charged conductors. 

The algebraical sum of the flow between the three 
openings is zero, whatever the total flow may be. The 
distribution of the lines of force in an actual Receahenp 
cable does not depend upon the magnitude of the vol 
applied. In the same way the lines of flow in the model do 
not depend upon the total quantity passing, but only on 
the relation between the flow in the two sinks. (In the 
analogy between hydrodynamic and electrostatic or 
magnetic problems, velocity of liquid flow is comparable 
with intensity of stress.) If the sinks are adjusted to 
have the same discharge from each, we have the electrical 
case of one wave at maximum voltage above the neutral, 
the other two equal and opposite to it in phase, and 
each one-half of, it in magnitude, that is case f (Fig. 5). 

If one is closed, all the liquid entering leaves by the 
other, and we have case a, Fig. 5. These two cases are 
the limits, and recur at intervals of 30 deg. continually, 
so that a set of stream-line diagrams covering a convenient 
number of cases from a to 6 completely determine the 
conditions throughout a cycle of stress. Four intermediate 
positions were chosen, and the figures given later corre- 
spond to phase positions of 0, 6, 12, 18, 24, and 30 deg. 
on one of the phases—that marked C. 

The flow of glycerine was adjusted by the screw-clips 
on the discharge-nozzles. The drops from these were 
counted .with a stop-watch, and after practice the 
adjustment could be made to about three drops in 100. 
The accuracy of the diagrams as representing the elec- 
trical state is in direct proportion to this. oe 

While the voltage in phase C is increasing that in B, 
the other sink, is decreasing, the corresponding phase 
any les being 60, 54, 48, 42, 36, 30 deg. 

The adjoining table gives the p! relations for the 
diagrams which follow. In the last columns the relative 
flow from B and C is given on the assumption that the 
total flow is constant, and numerically equal to 100 (drops 
a minute). As a matter of fact, it was not possible to 








_* Paper read before the Engineering Section of the 
British Association at Winnipeg. 
+ A. Russell, ‘‘ Alternating Currents,” vol. i. 


+ Phil. Trans., vol. cxcv., pages 303-327. 





adjust each to the required quantity, and as long as the 
ratio was obtained the total flow was not measured. It 
might have varied from 90 to 110. The adjustments were 














Phase in Deg. of Flow 
Fig. 5 iranie.| | Sin B 
te | | Sin U | 
| A. B | B. c. 
——_ | 
a 1 60 120 ets 100 )6©| «(OO 
. 1-3 66 126 6 7.78 88.6 | 114 
c 3 72 132 12 3.57 78.1 21.9 
d 4 78 | 138 18 2.17 68.4 | 31.6 
e 5 84 M4 | 1.44 59 41 
f 6 90 | 150 | 980 1 50 50 
| 


made and tested in runs of several minutes’ duration. 
The consecutive features of the line diagrams and the 
polar curves show that they were satisfactory. 

The photographs of the stream-lines obtained were not 
so in contrast as those in the magnetic cases. It 
was not sible to photograph through the clear plate— 
t.e., that holding the nozzles—and since the wax could not 
be convenientiy deposited on this plate, there was always 
a film of wax between the red stream-lines and the camera. 
This film was of necessity thick. The greatest obstacle 
to obtaining sharp impressions was, however, the spread- 
ing out of the lines from the injector by reason of the 
enlargement of the area of flow. To y the flow, and 
so to work with very slow streams, an attempt was made 
to suck the glycerine through the plate, and to measure 
the discharge into a vacuum, but this did not prove con- 
venient in hey ae Another difficulty was that the 
shadows of the } ing in and out pipes and nozzles were 
never quite avoided. If clear impressions could have been 
obtained, the work would have been much less. 

The following diagrams (Fig. 6) were prepared by pro- 
jecting the —— upon la sheets of drawing- 
paper, and sketching in the lines by hand. The curves 
were then inked in, and occasional missing lines interpo- 
lated. The diagrams were then traced, and the tracings 
reduced by photography to the given figures. 

rape great care was taken in preparing the waxed 
plates and in adjusting the flow, it is too much to ho 
that the diagrams represent the electrical state exactly 
everywhere, especially where a line is on the point of 
changing its end from one conductor to another. It will 
be seen by a comparison of Figs. 6 and 8 that in general, 
where the change-over takes place, the stress in the di- 
electric differs greatly within a small distance on one con- 
ductor or the other. 

The case represented is that of a high-tension cable 
with wrapping and filling of the same dielectric constant. 
It corresponds most nearly in practice with the extra 
high-pressure cable for 6600 volts ; area of strand, 0.125 
square inch; diameter of strand, 0.46 in. ; dielectric 
between conductors, 0.24 in. on each, dielectric between 
conductor and sheath, 0.48 in. on each. 

The mean dielectric stress along a line of force is equal 
to the total difference of potential between its ends 
divided by its length. The diagrams therefore give both 
the direction and the mean intensity of the stress. 

In order that the stress at any ay me or the gradient at 
different points along a line may be found, it is necessary 
to measure the distance between adjacent lines. The 
gradient along the centre line M N, in Fig. 7, isinversely 
proportional to the distances a 6, c d, and to find the exact 
Stress at any point along it, the average stress must first 
be found— a is, Vink denoted by w in the diagram ; 


at cd, for example, the stress per inch = - ax w, where 
c 

S is the mean space of the lines apart. As in all cases 

where circular conductors are used, the stress is greatest 

at the circumference of the conductor. 

The —_ ato f, Fig. 6, show how the stress changes 
during the cycle, the following Tables I. to VI. give the 
mean stress along lines starting at 
around each conductor. The zero 
surements was in each case the line joini 
the conductor to the centre of the cable. 
measured left-handed from this. 

The maximum voltage above zero in each phase was 
5380. The vol at the top of each group of readings 
in the table are those above zero. The potential difference 
between any two conductors is found by adding these 
algebraically. For example, in the first set V, »=9320, 

ac= — 4660, Vec= +4660. The voltages to the sheath 
Va s=— 4660, Vs Ao +4660, Ves=0. 

The letter in each row indicates that conductor upon 
which a line, starting from the conductor at the head of 
the column, terminates. The lengths L are those of the 
actual lines of force in the cable in inches, and the voltage 
vis the mean gradient in volts per inch along the line 
starting at the given angular position. For example, at 
0 deg. A, Table I., the line to B, the total drop of 
volts along it is 9320, its length being 0.565 in., the gra- 
dient is 16,500 volts per inch. From the tables the mean 
gradient at any angle can be read off at any point in 
the cycle; the exact stress at a point between the con- 
ductors can then be found, if desired, by measuring 
the space between adjacent lines, as previously shown in 


Fig. 7. 
Fhe lengths L given in the tables were obtained by 


—_ distances apart 
the angular mea- 
the centre of 
e angles were 


measuring the en hotographs and finding the 
corresponding mean gradient, then drawing the polar |. 
curves of Fig. 7. The boundary of these curves is a mean 


line through the points. Ha’ drawn a fair curve, the 
ients v were scaled off and the corresponding lengths 
found. In the tables given below every alternate row 
of measurements has been omitted. 
The dielectric surrounding each conductor carries a 
stress which, on the whole, rises and falls in a sine wave 



























































Tasie I. 
A. B, C. 

a —4660, +4660 Nil. 
be | 
< } v. | Sos L. 0. 
deg. | 

0|}B | 0.565 | 16,500| A | 0.648! 17,000 .. | 0.511 | 9100 
20| B | 0.847 | 11,000 | A | 0.475| 19,600 B | 0.511 9100 
40/C | 0.552 | 8,400 | A 0.485) 19,200 | B | 0.586 | 8700 
60 C | 0.847 | 5,500 A | 0.682| 16,000 | B | 0.612 7600 
80 8S | 1.04 | 4.450 | A | 0.932| 10,000 | B | 0.882 | 5600 
m0) 8 | oes | 6,750 |S | 0.776) 6,000 | B | 0.970) 4800 
120 8 | 0.586 | 8,000) 8 | 0.666| 7,000 | B | 1.165 | 4000 
140 S | 0.496 | 9400/8 |0.582/ 8,000 B/1.33 3500 
1600/8 | 0.471 | 9,900'8 | 0.530) 8800 B | 1.55 | 8000 
180 S | 0,466 10,000 8 0.486} 9,600 
200 S | 0.507 | 9200/8 0.496/ 9,400 A | 1.50 | 3100 
220 S | 0.575 | 8,100|8 |0.682| 8,750 A 1.26 | 3700 
240 |S 0.665 | 7,000/ 8 (0.614| 7,600 | A | 1.084 | 4500 
2600/8 0.818 | 5,700/8 | 0.832/ 5,600 | A | 0.847 5500 
230 B 0,912 | 10,200/ C (1.38 | 3,500 | A | 0.716 | 6500 
300 | B | 0.561 | 16,600/C | 1.83 | 3,500 | A | 0.575! 8100 
320' B | 0.48 | 19,450 / C0 | 0.666| 7,000 | A | 0.541 3609 
340 B | 0.48 | 19,460 / © | 0.44 | 10,600'| A | 0.536 | 8700 

' ' ' | 
Vas = 9820, Vac = 4660, Vac = 4600, 
Vas = 4660, Vas = 4660, Ves = 0, 
Taste II. 
A. B. C. 
- —_ 

‘ ~ 4828 +4278. + 550, 

% | siete anumuee mens 
2 ee) i L | @ L. v 
deg | eb 

0|B 0.612 | 14,900 | A | 0.53 | 17,200 | A | 0.537 | 10,000 
20/0 0.489 | 11,000 | A | 0.472| 19,300 | A | 0.618| 8,700 
40/C 0.649 | 9,800 | A | 0.474) 19,200 | B | 0.472 | 7,900 
60 |C 1.12 4,800 | A | 0.527) 17,800  B | 0.485 7,700 
80/8 0.976 4,900 | A | 0.696 18,100 | B | 0.583 6,400 
100 | 8 0.69 7,000 | A |}1.26 | 7,200| B | 0.69 | 5,400 
120/S | 0.604 | 8,000 | 8 | 0.68. | 6,300 | 8 | 0.308 | 1,400 
1408 0.530 9,100 | 8 0.516 | 8,300 8 | 0.559 | 1,000 
160/S | 0.498 | 9,700 1s |o474| 9.03018 |0.688| "800 
180| 8 | 0.478 | 10,100 | 8 /0.472| 9,080| 8 | 0.688 800 
2000/8 | 0.5083 | 9,600| 8 | 0.476) 9,000 | 8 | 0.688! 800 
20/8 | 0.537 | 9,000/8 |0.498| 8,600 | A | 0.588| 1,000 
40/8 | 0.623 | 7,700 | 8 | 0.535| 8,000 | A | 1.07 | 5,000 
260; 8 | 0.847 | 5,700/8 |0.750| 5,700 | A | 0.83 | 6,500 
230|/B 1.01 9,000 | 8 | 1.22 | 8,500 | A | 0,672| 8,000 
300| B | 0.62 | 14,700| 0 |0.83 | 4,500 | A | 0.549] 9,800 
320' B 0.467 | 19,500 | A | 0.910! 10,000 | A | 0.494 | 10,900 
340 B | 0.467 | 19,500 | A | 0.735 12,400 | A | 0,489 | 11,000 

Vas = 9106, Vac = 5878, Vac = 3728. 
Vas = 4828, Vas = 4278, Vos = 550, 
Tass ITI. 
A. B. © 

*~ — 5047, + 3043, + 1104 
:| WA Pe ee ee ys 
=< L. u | L. U L. v. 
deg. } 

0 | B | 0.666 | 13,500 | A | 0.697 | 12,900 | A | 0.56 | 11,000 
20'C | 0.55 | 11,200 | A | 0.480| 18,700 | B | 0.50 | 5,700 
40 | C | 0.584 | 11,500 | A |0477/ 18,800/ B | 0.517 | 5,500 
60 | C | 1.02 | 6,000 | A | 0.562| 16,000 B 0.78 | 8,900 
s/s | 1 5,100 | A | 0.749 | 12,000 | 8 | 0.69 | 1,600 
100 | 8 | 0.72 7,000 | A |} 1.20 | 7,500 | 8 | 0.66 | 1,700 
120, 8 | 0.574 | 8,800 | 8 | 0.692) 5,700/ 8 | 0.614) 1,800 
140/8 | 0.518 | 9,850 | 8 |0.519; 7,600! 8 | 0.502) 2,200 
160 |S | 0.481 | 10,500 | 8 | 0.487) 8,100) 8 | 0.48 | 2,300 
180 |S | 0.481 | 10,500 | 8 | 0.487| 8,100 | S | 0.502| 2,200 
200/|S | 0.504 | 10,000 | 8 | 0,526/ 7,500) S | 0.602) 1,830 
2200/8 | 0.561 | 9,000 | 8 | 0.580; 6,800 A | 1.54 | 4,000 
20 '8 | 0.674 7,500! 8 | 0.668; 6,000, A | 112 | 5,500 
2608 | 0.732 | 6,000 | 8 | 0.822| 4,800 | A | 0.88 | 7,000 
280 B | 0.873 | 10,300 | 8 | 1.04 | 3,800/ A | 0.74 | 8,800 
300 | B | 0.672 | 15,700 |G | 0.748) 3,800 | A | 0,56 | 11,000 
320 B 0.488 | 18,400 | C | 0.580| 4,900 | A | 0.485 | 12,700 
340| B | 0.50 | 18,000 / A | oa 10,500 | A | 0.485 | 12,700 

| ' } } i 
Vas = 8900, Vac = 6151, Vac = 2839, 
Vas = 5047, Vasu = 3043, Vos = 1104, 
Taste IV. 
A. B. © 

. - 5207 + 8565 | +1642 
2 | 
e eG 7 
< L. v L. v | | L | « 
deg. | | 
0| B! 0.627 | 14,000 | A | 0,605! 14,500 | A | 0.585 | 12,800 
20| C | 048 | 14,250] A | 0.48 | 18,250 | A | 0.685 | 10,000 
40 | C | 0.504 | 13,600} A | 0.501 | 17,500 | B | 0.608 | 3,800 
60 | C | 0.737 | 9,300 | A | 0.689 | 14,900 | 8 | 0.747 | 2,200 
s0/ C| 1.37 5,000 | A |0.77 | 11,400 | 8 | 0.715| 2,800 
100 | 8 | 10 5,200 | A|1.25 | 7,000 | 8 | 0.609) 2,700 
120' 8 | 0.628 | 8,300| S |0.66 | 5400/8 | 0.548) 3,000 
140| S | 0.52 | 10,200| 8 |0.532| 6,700 8 0.514 | 3,200 
160 | 8 | 0.474 | 11,000| 8 |0.495| 7,200 | 8 | 0.50 | 3,300 
180| 8 | 0.470 | 11,100 | 8 |0.475| 7,500 | 8 | 0.53 | 3,100 
200' 8 | 0.470 11,100| S | 0.602, 7,100 |S | 0.548) 3,000 
220| 8 | 0.520 10,000 | 8 | 0.524! 6,800 | A | 1.85 | 3,700 
240| S | 0.643 | 8,100] S |0.625| 5,700 | A | 125 | 5,500 
260 | 8 | 0.869 ; 6,000| 8 |0.76 4,700 | A 0.98 7,000 
230; B| 0.976 9,000) 8 |0.892 4,000 | A 0.745 9,200 
300 | B| 0.645 13,600 | 5 | 0.964! 8.700 | A 0.506 11,500 
320 B| 0.552 15,900/ C /0.481, 4,000 | A 0,497 18,800 
340 | B| 0.487 | 18,000) A /0.9 | 9,700 | A | 0.489 | 14,000 

Van = 8772, Vac = 6849, Vaw = 1923, 
Vas = 5207, Vas = 3565, Vos = 1642, 
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THE DISTRIBUTION OF DIELECTRIC STRESS IN THREE-PHASE CABLES. 


INJECTOR NOZZLE FOR WHITE GLYCERINE 
WITH RED STREAM LINES. 



































Fig.9. TRIPLE FREQUENCY VARIATION OF INTENSITY 
OF STRESS BETWEEN CO) 


INDUCTORS. 








POLAR DIAGRAMS OF STRESS IN 3 PHASE CABLES. DIAGRAMS OF STRESS IN CGLOVERLEAF SECTION 
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TABLE V. 
A B. re) 

. - 5350. +3161 +2189. 

o 

< |— 

& I. t L. | v. L | wv 
deg. | | 

0 'B,C 0.728 11,700 A  0.549/ 15,500 A | 0.538 14,000 
20'C 0.493 15,300 A  0.495| 17,200 A 0.672 11,200) 
40;C 0.50 15,100 A 0.529; 16,100 B 0.65 1,450 
60 C 0.628 12,000 A _ 0.63 13,500 8 0.706 3,100 
80. C 1.21 6,200 A | 0.915 9,300 S 0.84 2,600 
100 S | 0.80 6,700 A | 171 5,000 S 0.884 3,200 
1200/8 0.621 | 8,600 8S 0.702 | 4,500 S | 0.534! 4,100 
1408 0.486 | 11,000 8 | 0.554) 5,700 S | 0.486 | 4,500 
1608 0.479 11,600 8 | 0.486) 6,500) S 0.474) 4,620 
180 | 8 0.472 | 11,200 8S | 0.472! 6,700|S | 0.472) 4,640 
2008 0.479 | 11,600; S | 0.50 | 6300/8 | 0.510 4,300 
220 | 8 0.52 | 10,800) S | 0.563} 5,600) S | 0.625 3,500 
2408 0.63 8,500 S 0.644; 4,900 S 0.811 2,700 
260/S | 0.776) 6900'S |0.79 | 4,000/ A | 1.50 | 5,000 
280/B | 1.06 8,000 8 0.955 | 3,300 A {1.09 6,900 
300/ B | 0.596 13,300 S 0.955} 3,300 A | 0.685 | 11,000 
320'B | 0.50 | 17,000 © 0.65 | 1,450 | A 0.550 | 13,700 
340| B | 0.497 17,100 A |0.80 | 10,650) A 


0.506 aoe 


Vas= 8511, Vac = 7589, Vac = 972. 
Vas = 5350, Ves = 3161, Vcs = 2189, 




















Tasie VI. 
| A B Cc 

: — 5380, +2690, +2690 

> 

we a 

3 | E | L | 2 %. ’ 
—— —_ —-— —_—|-—_——— —— 
deg, | | 

0'| 0.727 | 11,100 | A | 0.524] 15,400 | A | 0,524 | 15,400 
20|C | 0.514 | 15,700 | A 0.480} 16,800 A | 0.62 | 13,000 
40|C 0.483 | 16,700 | A 0.495 | 16,300 | 

60 | C | 0.673 | 12,000 | A 0.630 | 12,800 | 

80 | C 1.02 | 7,900 | A | 0.923! 8,750! 8 | 0.77 | 3,500 
100 8S | 0.84 €.400 | S |0.99 | 2,990) § | 0.672! 4.000 
120 | 8 | 0.708 | 7,600 | S |0.718| 3,750 S | 0.585 | 4,600 
1440/8 | 0.612 | §.800|8 (0.578) 4,650/ § | 0.538/ 5,000 
160! 8 | 0.588 10,000 |S 0.508] 5,300| § | 0.498! 5.400 
180 |S | 0.480 | 11,200 | 8 0.489] 5,500 | § | 0.489 | 5,500 
200 | 8 0.538 | 10,000 |S 0.498} 5,400! § | 0.508) 5,300 
220| 8 | 0.612 8,800 |S 0.588} 5,000) 8 | 0.578 4,650 
2400'S | 0.708 | 7,600 |S 9.585] 4,600) § | 0.718! 3,750 
260 8 0.84 6,400 | 8S 0.672 4,000 | A | 0.90 | 2,990 
230| B | 1.02 | 7,900|S |0.77 | 3,500| A | 0.928 | 8,750 
300 8B 0.673 | 12,000 | A | 0.630 | 12,800 
320 B | 0.483 | 16,700 A | 0.495 | 16,300 
340 | B 0.514 | 15,700 | A | 0.62 | 13,000 | A 0.480 | 16,800 


Van = 8070, Vac = 8070, Vac = 0, 

Vas = 5380, Vas = 2690, Ves = 269). 
if the applied voltage issinuous. The nature of the alter- 
nation and the way in which the centre line of intensity 
of stress in the cable swings round is readily seen by the 
polar diagrams in Fig. 8, corresponding respectively to 
the diagrams of Fig. 6, and drawn from Pables I. to VL. 

The radius vector of the curve around each conductor 
is the mean stress along the line, starting from the sur- 
face of the conductor in that’direction. The feature of 
these polar curves is the very sharp manner in which the 
mutual action of the charges on conductors and sheath 
is developed around the surface of the conductors, 
suggesting harmonic disturbance there, at least in the 
interpolar s This is more fully illustrated by draw- 
ing curves of change of intensity of stress at various angles 
during the period, as in Fig. 9. In the first diagram of 
Fig. 6 the conductors A and B are at equal potentials 
above and below zero, and C is at zero. As the pressure 
on C rises the stress in the medium rapidly increases in 
the neighbourhood of the line joining the centres of A and 
C, and, to a less extent, of B and C; and by a transition 
which is readily followed in the diagrams the stress 
between A and B falls, whilst that between A and Crises, 
until it is equal to the former. During a period these 
states occur, so far as the conductor A is concerned, in t* 
order a, b, c, d, €, f, followed by e, d, c, b, a, but with + 
diagrams reversed. Thus, if we have tracings repres 
ing the first six states, at intervals 0, 6, 12, 18, 24, 30 de, 
(of phase C), the distribution of the field at 36, 42, 48, 54, 
60, 1s found by taking the tracings for 24, 18, 12, 6, and 0, 
and turning each front to back. Both the order and the 
diagrams are reversed. At the end of this set the con- 
ductor C will be in exactly the same state as A was at the 
start, and the sequence is repeated for C, and then for B, 
making 60 diagrams for the complete period. It will be 
noticed that although the pressure in the phases, measured 
from zero, reaches a maximum in the order A, B, C, as in 
Fig. 5, the position of maximum stress revolves in the 
direction opposite to this. Thus, in the first diagram it 
is greatest Coren A and B, after 30 deg. of phase it is 
equal from A to B and C, after 30 deg. more the maxi- 
mum stress in the dielectric is between A and C, so that 
the position of maximum intensity of stress, irrespective 
of its direction, rotates backwards at twice the frequency 
of the circuit. 

The stress between a conductor and the sheath is a 
rectified wave at the supply frequency. Elsewhere the 
reaction between the charges induces a pulsation of higher 
frequency. For example, taking the position of 30 deg. 
on the conductor A, that is, the line joining the centres of 
conductors A and OC, the variation of «mean intensity of 
stress along a line of force starting at this point is as 
shown in the table in the next column. 

These are the ures scaled from the diagrams, and 
are plotted in Fig. 9. There are three maximum and 
three minimum conditions of stress in one alternation, 
#iving in effect a triple frequency harmonic with a dis- 
turbance of higher frequency. The same is found with 


smaller amplitude at 60 deg. and other points. 


_In order to use the section to the best ofventnas, the 
dielectric should carry a stress as nearly as possible the 
| same everywhere, not, of course, at every instant, but 
| averaged over the cycle. It is possible to do this in 
single-phase cables by suitably grading the insulating 





~ | material, so that the dielectric constant decreases out- 


| wards from the conductor. 
It is impossible to arrange this everywhere in three- 


| phase cables, but by the use of “‘clover-leaf” sections 


or the conductors the stress may be made much more 
uniform than in the case of circular sections. 





Mean Stress in Kilovolts per Inch. 
Phase .. O| 6/12) 18/24 | 30! 36 42 48) 54] 0 
Kilovolts . 9.5 10.8 12.6144 15.6/16.8 17.8 18.6 183] 20 20 
Phase .. 66 | 72 | 78 84 | 90 | 93 | 102! 108 | 114 120} — 
Kilovolts .. 19.7 19 |182 17 16.8 14.5 14.2/12.8 11/|81| — 
The efficiency of a cable, so far as its manufacture is 
concerned, may be expressed as the maximum kilovolt- 


amperes which it will carry per pound weight of insula- 
tion per yard run. Since the stress by which electrical 
energy is transmitted along a cable is in the insulation, 
and not in the copper, the most efficient cable is that in 
which the mean volts per inch per square inch of section 
of insulation is greatest. Without going into the inten- 
sity of stress as fully as in the cable with circular con- 
ductors, the nature of the change in the form of the field 
in a clover-leaf section during the common part of a 
period was examined in the same way as before. The 
diagrams o' Fig. 10 show the greater economy of section, 
apart from questions of manufacture in the “ cloyer-leaf,” 
as com with the circular conductor. These weré 
taken from the inked-in enlargement without this bei 
retraced. The polar curves for the clover-leaf case woul 
however, show more sudden changes at the corners of the 
conductors. 

Under most conditions of working the copper loss is 
much greater than that from dielectric hysteresis, and 
the heat so produced expands the conductor and insula- 
tion equally in all directions, but the dielectric loss in a 
lightly-loaded cable is not equally distributed over the 
section. Assuming that it varies as the square of the 
voltage gradient at any point, curves of ponding Siem be 
drawn by squaring the polar ordinates in Fig.8. Theactual 
heating would be even less uniform than theresultant curves 
might indicate, for, as shown by Fig. 7, the stress varies 
along a line of force possibly by as much as3 tol. There 
are then very localised and comparatively small parts of 
the section between conductors when these are circular, 
in which the heating may well be from eight to ten times 

ter than that between a conductor and the sheath. 

ow far this inequality of heating affects the life of a 
cable cannot be said until there is available information 
as to the comparative lives of cables with circular and 
other forms of conductors, but otherwise under the same 
conditions. 

What may be more important is that the ageing of the 
insulation will certainly be very unequal ; and so far as 
the tendency to powdering is concerned, the life of the 
insulation is that of the small part immediately between 
the conductors. 

So far as dielectric heating is concerned, the load factor 
of a cable is usually high, and the effects of inequality of 
its dielectric heating may, for all practical purposes, be 
entirely masked by the copper heat. All that can be 
done in our present meagre knowledge of dielectric changes 
is to indicate the magnitude of the stress from point to 

int in the insulation, to provide a working basis for 
uture theory. 








Peat As Locomotive Fuet.—The Swedish State Rail- 
ways are at the present time making tests of peat as fuel for 
their locomotives. The experiments are carried on between 





he stations of Elmhult and Alfoesta, with a train of fifty 
vagons loaded with coal. This train covers the distance 
hetween the two stations daily; on some of the trips 
wnglish coal alone is being used, on some a mixture of 
coal and peat, and on some peat alone, the mixtures also 
being of different proportions. Accurate records are kept 
as to fuel consumption, water consumption, speed, &c. 
The engine is a new 80-ton locomotive, but the tests will 
include other types of locomotives. 





THE ENGINEERING STANDARDS CoMMITTEE.— No. 44 
Specification of the above committee has now been pub- 


purposes. This specification has been in process of com- 
ilation since 1904, and information bearing upon it has 

n sought from the principal users and manufacturers 

of hydraulic pipes. It tee been drawn out for two series 
of pipes to suit different ranges of pressure. One of 
these, Class A, includes pipes to withstand a maximum 
ressure of 900 Ib. per square inch; while the other, or 

Ylass B, includes pipes recommended for pressures of 

900 lb. per square inch and upwards Almost without 
exception, it has been found possible to adopt dimensions 
which will allow pipes made to standard specifications to 
be connected to existing pipes without alteration. It is 
the opinion of the sub-committee that for pipes larger 
than 8-in. bore Class A, and 7-in. bore Class B, as well as 
for pipes below 2 in.-bore, cast-iron is not a suitable 
material. The specification may be procured from Messrs. 
Crosby, Lockwood, and Son, 7, Stationers’ Hall-court, 
Ludgate-hill, E,C., and at 1214, Victoria-street, West- 
minster, S.W., or direct from the offices of the committee, 
28, Victoria-street, Westminster, 8.W., the price being 





5s. net. 





CATALOGUES, 


A_ BOOKLET illustrating the ‘“ Zylba” condensing and 
cooling plants has been received from the Midland ingi- 
neering Company, Limited, 2, Victoria-square, Birming- 
ham. Actual installations of barometric, counter-current, 
jet condensers are shown, with the air and water-pumps 
in connection with them. Open type water-coolers and 
natural-draught cooling-towers are illustrated. 


Messrs. Perkin and Co., Limited, Lord Street Tool 
Works, Leeds, have sent us a sheet illustrating a portable 
machine for planing slide-valve seats. The machine, 
which is bolted on to the valve-chest and operated b 
hand, has a stroke of 9} in. and a traverse of 94 in. It is 
also suitable for truing-up regulator valve-seats, and will 
be found particularly useful to owners of traction and 
portable engines. 


We have received from the Maschinenfabrik Augsburg- 
Niirnberg A.G., whose London address is M.A.N., 219, 
Caxton House, Westminster, 8.W., a catalogue illus- 
trating their chief manufactures, including large triple- 
expansion and compound steam-engines, steam-turbines, 

gas-engines, Diesel motors, water-turbines, printing, 
pumping, refrigerating machinery, &c. Cranes of all 
types, railway rolling-stock, and a number of bridges 
and other structures are also illustrated. 


A coloured wall-sheet illustrating the ‘‘ Excelsior” 
parallel-slide full-bore valve has been issued by Messrs. 
Alex. Turnbull and Co., Limited, or Glasgow. 
In this valve positive closing is obtained by forming the 
valve-block in two parts, the oppositely-inclined faces of 
which slide on each other after the manner of folding 
wedges. When the valve-block is screwed down the 
wotion of one part is arrested by astop, and the continued 
motion of the other part forces the valve-faces tightly 
together. 

The London Electric Firm, George-street, Croydon, 
have sent us a very complete —— giving prices and 
particulars of their well-known arc-lamp lowering gears 
and accessories. The mechanism, which is of the simplest 
character, is shown adapted to every possible form of 
suspension used in either private or street lighting, a large 
number of reproductions from photographs of actual in- 
stallations being given. Several designs of wrought-iron 
arc-lamp brackets are illustrated, and_ self-sustaining 
hand-winches, similar to those used with the lowering 
gear, are shown adapted to other requirements. 


Messrs. Drake and Gorham, Limited, 66, Victoria- 
street, Westminster, S.W., have sent us an illustrated 
price-list of ‘‘ Osram” lam Pamphlets have also been 
received giving prices and particulars of the ‘* Quartz” 
system of electric heating, and also of the “ Phenix” 
lantern, which has neon, seneeliy designed to enclose 
metallic filament lamps or street or shop-lighting, 
&c. The lantern is so ventilated that blackening of the 
lamp bulbs is prevented. In the ‘‘ Quartz ” system of 
electric heating a spiral of pure nickel wire, enclosed in 
a quartz tube, constitutes the heating element. The wire 
F apes which is heated to a bres red Comperatare by 
the passage of the current, has a life of considerably over 
1000 hours, and when burnt out it can be replaced for a 
few pence. 


Illustrated price-lists of the ‘‘ Albany” water-sealed 
rotary pump have reached us from the Albany Engineer- 
ing Company, Ossory-road, S.E. In these pumps slip 
and leakage have been reduced by cutting grooves along 
the faces and edges of the teeth, so that the water lodging 
in the grooves forms a water-tight joint. The pumps, 
which are capable of lifting 28 ft. and of working against 
a head of 200 ft., are suitable for boiler-feeding or pump- 
ing hot or heavy liquids, and prices are given for belt or 
electrically-driven pumps with capacities up to 20,000 
gallons per hour. There are also listed portable pumping 
sets, driven by paraffin engines, for irrigation and other 
similar purposes, circulating-pumps for motor-cars, high- 
lift centrifugal pumps, and several types of exhausting 
and ventilating fans fitted with a novel type of air- 
propeller. 

From the Adams Manufacturing Company, Limited, 
106, New Bond-street, W., we have received a catalogue 
of ‘‘Igranic” electric-motor-controlling apparatus for 
direct or alternating current. Prices and particulars are 

ven of a t variety of motor-starters and speed-regu- 
Eeata including some fitted with worm-gearing or a 
dashpot to prevent the resistance being cut out too 
quickly. Starters of the multiple-switch type are shown, 
in which type the motor is started by closing a number of 
switches one by one, the switches being interlocked so 
that they cannot be closed in any but the correct order. 


lished, and it deals with cast-iron pipes for hydraulic Controllers for fans, organ-blowers, lifts, &c., are also 


illustrated and described, as well as automatic self-starting 
rheostats suitable for pains uae, pum air-com- 
pressors and other machinery: ith these rheostats the 
motor is started by closing a single switch, which is placed 
in any position and may be operated by a pressure-regu- 
lator, float, or other similar device. 





MANCHESTER Suip CANAL.—The revenue of the Man- 
chester Ship Canal Company for the first half of this year 
was 245,203/., as compared with 236,830/. in the first half of 
1908. Including the amount derived from the Bridgwater 
Canal, the nei profit for the first half of this year was 
127,946/., as —— with 114,022/. for the correspond- 
ing period of 1 The payments from profits to 
the Manchester Corporation (which has a large in- 
vestment in the por we ‘or the first half of this 
year was 56,077/., and in 1 47,4791. The toll-paying 
| sea-borne merchandise which over the canal in 





Me t half-year was 2,048,674 tons, as compared with 
2,143,077 tons in the first half of 1908, 
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RAILWAYS AND TRAMWAYS. 


Mountain and Gibson, isateed, Barz. and 
P. J. Pringle, Sidmouth, Tramway (3 Figs.) 
September 8, 1908,—In the grooved girder form of rail, the check 
side of the groove is subject to excessive wear on curves, and the 
rate of wear is according to the sharpness of the curve. This 
wear is also very often much greater than the rate of wear on the 
head of the rail, with the result that the check side of the groove 
is worn through long before the rail has reached the end of its 
life. This invention relates to a simple and economical method 
of renewing the worn part of the check-rail, or providing a check- 
rail combined with the original new rail, which can be similarly 
renewed from time to time. Dealing first with a worn rail, and 
assuming that the check has been worn to such an extent that it 
is either ineffective or causes wear to take place on the tread side 
of the groove of the other rail, the top of the check-rail, which 
presents an irregular surface owing to wear, is reduced until it 


Ftg.1. Fig.2. 
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presents an cpuenienehey flat surface, having about the full 
thickness of the check-rail. Strips b of | cross-section are then 
fixed on to the flat top and against the side. These strips are so 
shaped as to be reversible—i.e., when the part which bears against 
the flanged wheel is worn as far as is desirable, the strip can be 
reversed, so that the part bearing on the inclined side of the check- 
rail will then be positioned on the top t of this check-rail, 
when it can be continued in service until similarly worn. This 
strip can be supported in several ways. One way is to provide 
at suitable intervals vertical créss-bars ¢ which bear on the bottom 
edge of the flange of the rail, whilst the top portion bears against 
the strip. These cross-bars are bolted to the web of the rail, 
preferably near the top portion of the same. In dealing with new 
rails, a convenient method is to plane away a sufficient amount 
of the top part of the check-rail, leaving a surface of any desirable 
angle or shape for the attachment of these angular strips. 
(Accepted June 9, 1909.) 


319. H. IL ers and Brecknell, Munro, and 
ers, Limi Bristol Tramway 5S » 

{1 Fig.) January 6, 1909.— This invention relates to electric 
switching devices for controlling and operating electromagnets 
employed in automatic signals for tramways. In this invention 
the signal is controlled and operated electrically, and the signal 
circuits operate and control the magnets which, after they have 
done their work, are automatically cut out. The signals are con- 
trolled by line contacts A, B affixed to the trolley-wire E, insu- 
lated therefrom, but coupled thereto during the passage of the 
vehicle. A!, B! are magnet coils in series with the *‘ on” and with 
the * off " contacts A, B ook ge eectee be C is an armature common 
to the two magnets. H isa semaphore mounted on the axis of 
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the armature C, Upon a vehicle passing contact A, current flows 
from the line E through the magnet coil A!, and then to earth 
through the lamps G, G1. The armature C is immediately pulled 
over by the magnet A}, and a switch D keyed to the axis of the 
armature connects contacts J, J! and short-circuits the magnet 
coil Al, When the vehicle leaves the contact A, current is sup- 
plied through the conductor L, and the circuit is thro the fuse 
connection M, switch D, contact J, and direct to earth through 
the lamps G, G!; current also flows through the contact J! 
to the lamps K, K! at the other end of the block. The lam 

K, K! constitute the home The lamps G, G! and K, K! 


are maintained alight until the vehicle passes the contact B 
when the magnet coil B! is onsepiecd. The armature C is pulled 
over by the magnet B!, the switch D 


is operated, and the connec- 





tion between the contacts J. J!, and the circuits connected 
thereto are broken. As the vehicle passes away from the contact 
B the magnet coil B! is open-circuited. It will be seen with this 
arrangement that should the supplyjof current to the line E be 
interrupted, no change will take place in the arrangement of the 
several parts, so that upon the resumption of the supply, correct 
signals are shown, and indicate the position of the traffic when the 
supply was interrupted. (Accepted June 16, 1909.) 

and A. F. H. 


14,222. Mountain and Gibson, Limited, 
Gear. (8 Figs.) July 4, 1908.— 


This invention refers to the construction of foot-pedal for use with 
the a apparatus of electric tramcars. Accordin, 
to this invention, the pedal is so formed that, when not requi 
for use, it can be lowered and caused to lie flush with the floor 
of the car ; whilst, when again required for use, it can as readily 
be caused to resume its working position. It is also so made that 
it cannot be removed, except by a special manipulation, thus 
affording a safeguard against improper removal. e pedal a is, 
as usual, formed with a foot-plate a1, the opposite sides of which 
are recessed to facilitate handling. At its lower end it is 
cut away for about half its width, thereby leaving a reduced part 
a2 anda gap a*, Projecting laterally from the part a2 is a lug a+. 
In the bottom edge of the part a2 is a recess a°. Mounted upon 
a pin e is the bell-crank lever /, the longer arm of which is con- 
nected to the sand-box mechanism by the connecting-rod g, 
whilst the shorter arm, which is formed with ashoulder /!, extends 
to a point below the pedal socket b. In the socket b, near the 
lever /, and directly above the horizontal arm thereof, is a slot b1. 
The pedal is passed downwards into the socket } with the lug a4 





in the slot b!. Prior to the pedal being pushed down, the rod g 
is disconnected from the lever f. The longer arm of the lever f 
is then moved back so that its shorter arm will permit the pedal 
to be pushed down until the lug a4 is below the plate c. In such 

ition the pedal is then rotated in the direction of the arrow 
| Fig. 4), until the lug lies parallel with the lever /, and until 
the gap @* lies in the same plane as the lever f. The lever is then 
released and allowed to move up against the pedal, and into the 
recess a5, Once behind the lever, the lug cannot return until 
the lever is again released and drawn back, and, with the lug not 
lying directly below the slot b!, any attempt to withdraw the 
pedal by merely raising it is frustrated. Owing to the lever f 
normally assuming the position shown in Fig. 1, the pedal, when 
resting on the lever, is held in the highest working position. 
When depressed, it operates the lever f, which, in turn, operates 
the sand-box mechanism. When the pedal is not required, and it 
is desired that the foot-plate a! shall normally remain flush with 
the car-floor, the pedal is slightly raised in order to allow it to 
clear the lever f; and then rotated until the part a2 lies on the 
other side of the socket, and the lug projects in a direction away 
from the lever, when the pedal is released and allowed to move 
downwards until the foot-plate a! rests on the top of the socket. 
(Accepted June 16, 1909.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


1644. H. A. Ison, C. F. Ison, E. B. Fo: L. E. 
Ison,and C. W. Allsop, Ashby-de-la-Zouch. vernor- 
Valves. [1 Fig.) January 22, 1909.—This invention relates to 
valves of the kind in which two cylinders are adapted to slide one 
within the other, and the outer of which is provided with a series 
of holes or apertures adapted to be more or less covered or 
uncovered by the movement of the inner cylinder relatively 
thereto. According to this invention, this class of valve is adopted 
for use as the governor-valve of asteam-engine by fixing the outer 
of the said cylinders in a partition in a suitable casing in such a 
manner that the steam which flows through the inner cylinder 
from one side of the partition passes through the said holes to the 
other side of the partition. a isthe valve-casing which is provided 
with a steam inlet a! and steam outlet a2, and 6, ¢ are the outer 
and inner cylinders constituting the valve proper, the outer 
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cylinder being fitted into a socket d in the transverse partition e. 
J, f are the holes formed in the cylinder 6, and which are designed 
to be more or less covered or uncovered by the lower end of the 
cylinder c, which slides in the cylinder b. Any suitable means 
may be provided for enabling the cylinder ¢ to be moved by the 
governor ; for instance, the spindle g, operated by the governor 
and passing through a stuffing-box in the side of the casing, can 
be provided on the inner end with a lever h, the free end of which 
enters a slot i in the cylinder c, so that when the spindle g is 
rotated to a greater or less extent, the desired movement of the 
cylinder ¢ will be produced. The hole j in the cylinder c, through 
which the spindle g 8s, is elongated, as shown, so as to allow 
of the movement of the cylinder relatively with the spindle ; or, 
instead of operating the cylinder c, the latter may have directly 
connected to it a rod k, as indicated in dotted lines. (4ccepted 
June 16, 1909.) 


13,186. A. Rotherham and Templer and Ranoe, 
Limi . Non-Return Valves. (1 Fig.) 
June 20, 1908.—The object of this invention is to enable non-return 
or isolating valves to close promptly and silently, and to prevent 
the valve from hammering on its seat or against the stop regu- 
lating the lift of the valve caused by excess pressures acting alter- 


the valve sticking or jamming by the action of a spring. The 
invention consists in an isolating valve arranged within a casing 
forming part of a pipe system leading from a boiler, the spindle of 
the valve being extended out of the valve-casing, and passing into 
the cylinder of an external dash-pot having a piston therein 
working in conjunction with a spring. The dash-pot a is 
arranged above the cover-plate b of the casing containing the 
valve ¢, the upper end of the valve-spindle d terminating in a 
es J, adapted to reciprocate within the dash-pot chamber. 

e latter contains oil, and the piston has openings therein to 
regulate the speed at which it may move within the chamber. 
In conjunction with the piston f there is an elastic cushioning 
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device, consisting of the coiled spring h, which tends to keep the 
valve closed. For accurately guiding the piston the valve-spindle 
may pass right through the dash-pot and its two cover-plates. 
The action is such that should any derangement or the bursting 
of a pipe occur on the inlet side / of the valve, which would have 
a tonleney to cause an increase of pressure on the top of the 
valve c, or at its outlet m, the valve will promptly and silently 
close, thereby isolating the whole plant on the outlet side m of 
the valve. Furthermore, when the valve is passing fluid, the 
dash-pot prevents it from hammering upon its seat or against the 
stop, regulating its lift, and the valve is also prevented from 
sticking or jamming by the action of the spring A. (Sealed 
July 29, 1909.) 

27,983. H. A. Ivatt, Doncaster. Crank - Shatts. 
[16 Figs.) December 23, 1908.—This invention relates to crank- 
shafts of the type built up in interchangeable parts. According 
to this invention, the crank-shaft A is formed in two or more 
sections, each having an extended cheek B on the end adjacent 
to the crank, on the side opposite to the crank-pin. The crank- 
pin C and its crank-arms i are forged, cast, or built up in one 


Iz 
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piece, separate from the shaft, and each crank-arm D ‘has an’ex- 
tended cheek E which corresponds in size and shape to the cheek 
B upon the shaft. The two pairs of cheeks B, B and E, E are 
adapted to form a double coupling and counterbalance for each 
crank, each coupling being secured on the side opposite to the 
crank-pin, and being further locked in position by means of a pro- 
jection on the cheek engaging with a corresponding recess in the 
cheek B. (Accepted May 5, 1909.) 
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MISCELLANEOUS. 
7454. W. J. Ste Belfast. Reinforced-Con- 
crete Piles. [8 Figs.) ay 28, 1908.—This invention has 


reference to the method of heget | hollow reinforced-concrete 
piles by means of a driver acting within the pile, and formed with 
projections engaging with projections on the interior surface of 
the pile. According to one arrangement the pile 1 is formed 
with a shoe 5 at its lower end, and has an annular shoulder 2 
formed on the interior for the driver 3 to rest on. The driver 3, in 
this case, is formed with an annular projection resting on the 
interior shoulder 2 of the pile. The shoulders 10 of the pile are, 
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according to this invention, not continuous, but consist of seg- 
mental projections extending only partially around the interior 
of the pile, while the shoulders of the driver 3 are also formed as 
segmental projections 11, so that when the driver 3 is being with- 
drawn it is given a — turn to enable the projections 11 on the 
driver 3 to pass through the openings between the shoulders 10. 
Cushioning is preferably interposed between the driver and the 
hollow pile where they come in contact. There may also be 
strengthening ribs up the sides of the piles, with lighter rein- 
fi t. Where the shoulders or ribs show on the inside of the 





nately on the top and bottom of the valve, and t upon 
the sudden cut-off of the supply to the engines, and also previ nt 





piles, they may be reinforced, (Accepted June 9, 1909.) 
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| shop, 300 ft. long by 30 ft. wide, was erected. 

THE MAKATOTE VIADUCT. This shop, aah Ae seen in the background 
Tue Makatote Viaduct, which we illustrate on this in Fig. 60, was served by an electric —— 
page and on page 318, and on our two-page plate, is| crane, and contained a set of plate-rollers an 
situated on the North Island Main Trunk Railway, la bar and angle straightening-machine, both by 
New Zealand, which was quite recently opened for} Messrs. Craig and Donald, a large eninge 
through traffic, and which connects the cities of built by the contractors, a battery of nine radial 
Auckland and Wellington, some 300 miles apart. | drills, band and circular saws, and a heavy drilling- 
The viaduct is situated about midway between these | machine for large holes. All riveting was done by 
cities, close to the base of Mount Ruapehu, and at air pressure, the plant consisting of a “ Sentinel ” 
a level of 2600 ft. above the sea. Tt spans the air-compressor anil two portable riveters of the Allen 
Makatote Gorge at a point where it is about 1000 ft. type, together with five long-stroke ussion 
wide and 300 ft. deep and is approached by cut-| hammers ; these latter being chiefly used for field- 
tings through the banks on both sides. Dense bush riveting. The machinery, with the exception of 
covered the whole of the site and district before the the air-compressor, was driven by an engine de- 
construction of the viaduct, and as this has been veloping about 40 horse-power, fed from a boiler in 
cut down only where necessary, it remains to en-| the shop. The air-compressor was run from a 
hance the grandeur of the scenery of the neigh-| boiler in a separate house, which also supplied 
bourhood. The snow-capped Mount Ruapehu, steam to a wine used in the erection of the steel- 

9175 ft. high, some 7 miles away, forms a fine| work. The fuel was wood. 

rospect from the site, while in clear weather The plant for stone-crushing and mixing con- 
Scout Egmont, 80 miles to the westward, can be crete was erected in the creek bed, as water and 
seen. Fig. 59, page 318, is a view looking up the | good clean stone were only there available. This 
gorge from below the old wooden bridge, in use| plant was driven by a turbine operated by water 


ropes and the method of launching one of the 
100-ft. spans into position will be seen in Fig. 60. 
The actual construction of the viaduct is shown 
in our two-page plate, which illustrates various 
details of the steel-work and foundations; the 
reference letters to the various piers, &c., corre- 
sponding to those given in Fig. 3. Figs. 3 to 18 
Fem examples of the concrete base-blocks, _ 
and abutments, and do not require comment. Figs. 
14 to 18 illustrate the arrangement of the tallest 
ier, F, while details of the bases of the legs, to a 
nana scale, are given in Figs. 19 to 22, and various 
other pier details in Figs. 23 to 35. It will be 
seen that the legs of pier F are built up of four 
10-in. by 34-in. by 40-lb.‘channels in the lower 
panel, decreasing to four 10-in, by 3}-in. by 
283-lb. in the upper one, stiffened with §-in. 
web - plates in the five lower panels, and with 
te-in. and 4-in. webs in the top panel and the 
next to the top respectively. The legs are joined 
by horizontal lattice-frames built up of 34-in. by 
3-in. by y4-in. angles, with 2}-in. by 1}-in. by ,',-in. 
and 2-in. by 1-in. by yy-in. angle cross-bracing for 














the lower frame, decreasing to 3-in. by 3-in. by g-in, 
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PLAN SHOWING ARRANGEMENT OF 
ABUTMENTS, PIERS & BASE BLOCKS 



























before the line was opened, and illustrates the type 
of country and nature of the scenery very clearly. 

The general construction of the viaduct will be 
seen from Figs. 1 and 62. It consists of five 
braced steel piers of the following heights from con- 
crete base to top of hand-rail :—One 240 ft., one 
208 ft., one 175 ft., and two 110 ft., while the struc- 
ture from the bed of the creek to the top of the rail 
is about 260 ft. The highest pier, including concrete 
foundations, is about 270 ft. The piers (Fig. 1) 
are surmounted by five spans, each of 100 ft. long, 
five plate-girders, each 36 ft. long, and five pier- 
head girders, also 36 ft. long each. The viaduct is 
thus 860 ft. long over the girders, and, with the 
abut ments, has a total length of 895 ft. There are 
5758 cubic yards of concrete in the foundations and 
end piers, and 1000 tons of steel-work in the braced 
piers and superstructure. 

_ When the contract for the construction of the 
viaduct was taken in June, 1905, dense bush covered 
the whole of the neighbourhood, and the railway, 
whic’: approached nearer from the north than the 
Sout, was still 20 miles away. No road existed to 
the site, and it was not until six months later that 
the si rvice road for the railway was through. 

The contractors for the viaduct were Messrs. 
J. and A, Anderson, of Christchurch and Lyttelton, 
and they decided to prepare all the material for 
the construction on site, with the exception of the 
bracing-rods and turn-buckles, which were made 





at their works, Accordingly a special work- 


taken from the creek, a fall of 18 ft. being used. 
The rainfall of the district is about 100 in. a year, 
and as the creek is practically a mountain torrent, 
much trouble was caused by floods, on one occasion 
nearly all the fluming being washed away. The 
concrete-mixer first used was an American one, 
but it proved far too light for the work, and was re- 


placed by a heavier machine, built at the con- 
tractors’ Lyttelton works. 

For the laying of the foundation blocks and the 
erection of the steel-work two 6}-in. wire ropes were 
stretched across the gorge, and supported by 
trestles on each bank. ese ropes carried a 
blondin, which was worked by the steam-winch 
before mentioned. Two tipping-buckets were used 
to convey concrete from the creek bed to the 
various foundation blocks, and about 40 cubic yards 
per day were laid, the output being limited by the 
difficulty of getting and crushing stone fast enough. 
Excellent concrete was formed, the stone and sand 
being first-class. During the erection of the steel- 
work pi were led throughout to convey com- 
nero ote the riveters. These riveters proved 
a great convenience, and, in addition to accelerating 
the work, eliminated the danger of swinging 
flogging-hammers at great heights. No one fe 
from the viaduct, and the work was carried through 
with no other than trivial accidents. An electric 
push-button system was installed for signalling to 
the man at the steam-winch, and proved in every 
way satisfactory. One of the trestles for the wire- 





horizontal angles, with 1}-in. by }-in. by }-in. cross- 
bracing at the top of the pier. These horizontal 
frames are attached to the legs by means of gusset- 
plates, as shown in detail in Figs. 30 to 34, these 
plates serving also for the attachment of the tie- 
rods, forming the cross-bracing of the panels. These 
tie-rods are formed with eyes in the usual way, and 
are furnished with turn-buckles for length adjust, 
ment. The tie-rods are 2,3, in. in diameter in the 
lower panel of the transverse elevation of the pier, 
decreasing to 2 in. in the upper panels, while 1%-in. 
rods are used throughout in the panels forming the 
side face. The iets are in all cases run two in 
parallel. A detail of one of the tie-rod junction 
plates is given in Fig. 23, which also shows the 
method of attachment of the vertical tension bolts 
which join these plates to the centre of the lattice- 
frames. The fitting of these tension bolts, both above 
and below the horizontal frames, in place of the 
more usual rigid bracing on one side of the frames 
only, would appear to result in a saving of material, 
and may partly account for the lightness of the 
structure as a whole, there being only 1000 tons of 
steel-work in the viaduct. 

Details of the bases of piers E, F, and G are 
given in Figs. 19 to 22. It will be seen that the 
channels forming the legs are carried down to, and 
rest on the top of, three 1}-in. foundation plates ; 
while 1}-in. plates are riveted on to the flanges of 
the channels, as shown in Fig. 21, and secured to the 
foundation plates by 6-in. by 6-in. by {-in. angles, 
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In addition, these plates are fastened by angle- 
brackets to vertical 1-in. plates, which lie at right 
angles to them, and carry horizontal bedding- 
lates for the nuts of the holding-down bolts. 
hese vertical plates are, in addition, secured by 
angle-irons to g-in. gusset-plates riveted to the 
inner sides of the webs of the leg channels. The 
three 1}-in. foundation plates are riveted together 
and stiffened with a 6}-in. by 3-in. by }}-in. tee on 
the underside. The stiffening tee and the lower 
late are embedded in the concrete foundation. 
he completed piers, before the erection of the 
100-ft. spans, are shown very clearly in Fig. 61. 

Figs. 36 to 38 and 40 to 45 give some details of 
the pier-head plate-web girders. These are built 
jj with top and bottom members, each consisting 
of two 5-in. by 4-in. angles with 4-in. cover-plates, 
and are joined by $-in. and j,-in. web-plates, with 
3-in. by 3}-in. angle-iron stiffeners. The butt joints 
of the webs are covered by ,;-in. plates on the 
outside, and the flange of 6-in. by 4-in. by 7-in. 
tees on the inside. Gusset-plates, which carry the 
angle-iron and tee cross-bracings joining the girders, 
are riveted to the upper and lower angle-irons and 
the vertical tees, 6-in. by 4-in. by }-in. tees being 
used for the horizontal braces, and 4-in. by 4-in. by 
yg-in. angles for the diagonals. Details of the 
method of construction of the ends of these pier- 
head girders and the connection of the end web- 
plate are given in Figs. 46 to 48. 

Some details of the 100-ft. spans are shown in 
Figs. 36, 37, 39, and 49 to 58. The lower chords 
are built up of 13-in. by §-in. and 13-in. by 4-in. 
plates, with §-in. gussets and 4-in. cover-plates at 
the point of attachment of the vertical members 
and the diagonals. The upper consist each of two 
12-in. by 3-in. channels joined at the top by a 
10-in. by 4-in, plate. The outer vertical members 
each contain two 10-in. by i by 28-lb. channels, 
with %-in. lattice-work, while the centre one is 
similarly built up of 7-in. by 3-in. by 13-Ib. channels. 
The diagonal members of the outer panels consist of 
two 12-in. by §-in. plates, and those of the inner 
consist of two 8-in. by 2}-in. by 16}-lb. channels. 
Details of the diagonal wind-bracing will be seen 
from the plate, while Figs. 51 and 52 show the 
method of attachment to the top chord. Details 
of the end construction of the spans, together with 
the sliding-joint connecting to the pier-head girders, 
are given in Figs, 46 to 48. 

The roadway is carried by 15-in. by 12-in. timber 
stringers, bolted to 18-in. by 7-in. by 82-lb. cross- 
joists, which are riveted to the upper members of 
the plate-girders and spans.. The footway is simi- 
larly carried by 10-in. by 5-in. timber stringers, 
and is boarded with 2-in. planking. The hand-rail 
is formed by 4-in. by 2}-in. by g-in. vertical angles, 
riveted to the cross-joists, and furnished with a 
3-in. by 3-in. by g-in. angle-iron top rail. The 
two lower bars consist of No. 6 S.W.G. wire, 
threaded through the angle-iron flanges. 

The viaduct, after completion, was tested by a 
train of the heaviest locomotives in service, passin 
over it at varying speeds up to the highest, the 
results being highly satisfactory to the Public 
Works Department. 

The viaduct was designed by the late Mr. P. S. 
Hay, M.A., M. Inst. CE, Engineer-in-Chief to the 
New Zealand Government. Mr. Hay unfortunately 
died before the completion of the work. As before 
stated, the contractors were Messrs. J. and A. 
Anderson, of Christchurch and Lyttelton, and the 
work was carried out by Mr. Andrew Anderson, 
who had as assistants Mr. G. A. Pascoe and two 
cadets. These gentlemen, together with all the 
foremen and gangers, were New Zealand born and 
trained, with the exception of Mr. Andrew Ander- 
son, who came home as a boy, and served his 
apprenticeship with Messrs, Blyth and Cunningham, 
of Edinburgh. It should be stated that Messrs. 
Anderson also erected two smaller viaducts in the 
vicinity contemporaneously with the Makatote. 
Also that we are indebted to these gentlemen for 
the information and illustrations on which this 
description is founded. 








A CALCULATING CHART FOR THE 
CONTENTS OF CYLINDRICAL TANKS. 
By Tuomas B. Mortey, B.Se., Glasgow University. 


Ow1ne to the new Budget tax on petrol, manu- 
facturers of petrol, gasolene, &c., are now under 


stock, not only of petrol, but a 





mediate oils and naphthas from the distillation of 
which motor spirit is obtained. ‘These liquids are 
usually stored in cylindrical tanks lying horizontally, 
and it has thus become necessary to be able to 
determine very frequently the quantity of liquid 
filling a tank up to any level. The calculation of 
such volumes by the ordinary rules of mensuration 
is very laborious, and this, with the frequency of 
the calculations, leads to a demand for a rapid, 
special means of determination of the volumes. 
Some assistance may be obtained by reference to 
mensuration tables, such as those to be found in 
most engineers’ pocket-books or in books of mathe- 
matical tables. The writer has, however, while 
still starting from these tables in the first place, 
gone a step further and devised a chart by means 
of which the volume cf liquid filling a cylindrical 
tank to any level may be very readily found with- 
out any arithmetical calculation at all, and without 
further recourse to the tables than that necessary 
in the construction of the chart. 

Let D be the diameter of the tank, Fig. 1, and 
H the depth of liquid ; then the volume of liquid 
is obtained by multiplying the area of the seg- 
ment A BC by the length of the cylinder. It is in 
the calculation of the area of the segment that the 
chief difficulty is met with. To calculate the area 
by the aid of the usual tables or pocket-books, the 
process is as follows :— 

The quotient H ~ D is found ; this is the depth 
of a segment of a circle of unit diameter, and similar 
to ABC. Thearea of this segment (equal to x, say) 
is given in the tables for a series of values of H + D. 
Then, since similar areas are proportional to the 
squares of corresponding dimensions, the area of 
the segment required is equal to 2 x D*. The 
primary object of the chart is to enable the result 
of these three operations—viz., the division of H by 
D, the finding the corresponding value of x, and 
the multiplication of « by D*—to be rapidly and 
easily performed, although it will be seen that the 
chart proceeds further in obtaining not only this 
area, but also the required volume of liquid. 

Fig. 2 shows the chart, and the dotted lines show 
two examples of its use. Suppose H is given as 
15 in., D 60 in., and the length / 10 ft., or 120 in., 
then from the point marked 15 on the bottom scale 
follow the vertical to the line marked D = 60; 
from the intersection follow the horizontal to the 
curved line, then the vertical to the line D = 60 
again, and then the horizontal to the line marked 

= 120 and then the vertical to the top scale. The 
reading at the point so found gives the volume in 
gallons of the liquid in the tank. In this example, 
which is shown by one of the two sets of dotted 
lines in Fig. 2, the volume is read off as 240 gallons; 
arithmetical calculation gives the result as 239 gal- 
lons, the difference being thus only 0.5 per cent. 

The chart is a logarithmic one, and before describ- 
ing its construction an explanation of logarithmic 
charts in general is necessary. Fig. 3 shows in 
outline a chart for the division of two quantities 
A and B, say, i.e., for finding C=A+B. Consider 
first not A, B, and C, but a = log. A, b = log. B, 
and c = log. C. Along the axes 0 X and OY are 
marked off equal uniform scales of a and c, and 
equidistant lines at 45 deg. are drawn marked with 
values of b, the scale of values of b, measured 
parallel to either axis, being the same as that of a 
orc. From the arrangement of the diagram it is 
obvious that if any lines such as K L and L M be 
drawn parallel to the axes, then the number on the 
e scale at M will be the difference of the value of a 
at K and the value of b on the line through L; i.e., 
by following the lines K L, LM we find at M 
c=a—b. Now beside the scales of a and ¢ are also 
marked scales of the corresponding values of A and 
C, and on the diagonals are marked values of B. 
The scales of A, C, &c., are termed logarithmic 
scales and are similar to those marked on the 
ordinary slide-rule. Since c=a—b, we have 
log. C = log. A — log. B., and hence C=A~B, so 
that by using the A, B, and C scales the diagram 
may be employed to find C, the result of the 
division of A by B. In a similar manner, if the 
order of the numbers on the scales be reversed, the 
diagram enables addition of logarithms or multi- 
plication of numbers to be performed. Actually, 
only the scales of A, B, C need be marked, those 
of a, b, and c being unnecessary. Fig. 3 thus shows 
the type of chart for simple multiplication or divi- 


sion. In order to deal with squares, cubes, or other 
c . ga ‘ powers, the sloping lines may have their inclination 
the necessity of periodically ngs. gen of their | altered or, soa am | 


ly, their spacing may be varied. 


o of the inter-| As an illustration, Fig. 4 shows a chart for finding 





S=Px R*. Equal scales of p= log. P, s= log. S, 
and logarithmic scales of P and S are marked as in 
the previous case, and diagonals are drawn and 
marked with values of q, of r=q+2, and of R= 
antilog. r as shown, the scale of q (parallel to the 
axes) being the same as that of p ors. As in the 
previous diagram, by following the lines K L, L M 
we obtain at M the value of s=p+q. But q=2r, 
so that s = p+ 2r, and therefore log. S = log. P + 
2 log. R, or S=Px R*. The scale of R is twice as 
open as that of P or S; similarly, for a quantity 
raised to any power n, its scale will be n times as 
open as that of quantities which appear to the first 
wer. 

The chart for the contents of cylindrical tanks is 
arranged on the same principle, and the method of 
its construction is fully illustrated in Fig. 5. The 
scales on A B, A’B’, AC and the diagonals marked 
with the values df D correspond to Fig. 3, and 
enable the division of H by D to be performed ; 
AC is the scale of values of the log. of the quotient 
H~=D. The next step is to relate the values of 
H+ D to those of x (the area of the segment of the 
unit circle), To the columns of (H+D) and x 
given in mathematical tables, are added columns of 
log. (H + D) and log. x as follows* :— 





H+D. x. Log. (H + D). 
0.1 0.0409 10 2.6116 
0.2 0.1118 1.3010 1.0483 
0.3 0.1982 “4771 1.2971 
&e, &e. &e. &e. 





It may be noted here that the tables usually give 
values up. to H + D = 0.5 only. . The value of x 
for H + D = 0.7, for example, is found as follows :— 

In the unit circle the height of the segment 
required is 0.7, therefore the height of the remain- 
ing segment is 0.3, the corresponding area is 0.1982 
from the table, hence the area of the required seg- 
ment is the area of the circle less 0.1982 ; i.¢., the 
area is 0.7854 —0.1982=0.5872. <A scale of values 
of log. x over the range required is set off along D E, 
and it is such that if 1 on the scale AB is repre- 
sented by a length L, then 1 on the scale DE is 
represented by L+2. The reason for this will be 
apparent later on. Now from the scale of log. « 
and log. (H+D), corresponding values given in the 
table are plotted, and the curve MN so obtained. 
Let the point P represent the given value of H, 
draw PQ to the line for the value of D, then R 
represents the result of the division of H by D, 
but S is the corresponding point on the curve, so 
that 'T, vertically below S, gives the value of log. x 
(and hence of « also if required). The next step is 
to multiply « by D?. We have already a set of 
diagonals for values of D, and also a scale of log. «, 
and since the scale of log. x was chosen one half 
that of log. D, the diagram is suited for multiplying 
x by D?, as in Fig. 4. This multiplication is shown 
by the lines T U, U V, and the scale F G gives values 
of A=a2 x D*; i.e., A is the area of the segment 
ABC of Fig 1. To obtain the volume of the tank 
contents, A must be multiplied by / — the length of 
the tank. This is effected by combining the scale 
of A with the diagonals for values of /, as shown 
by the lines V W, WZ, so that on the upper scale 
JH the volume V is obtained.. The complete 
determination of the volume from the three given 
quantities H, D, and I, is therefore effected by 
following lines such as PQ, QS, SU, U W, WZ. 

The location of the various scales, and the deter- 
mination of the proper order of the numbers upon 
them, is best performed by working out the relation- 
ships between simple numbers like 100, 10, &c. For 
example, in Fig. 5, R is the point on the left 
vertical scale corresponding to Q (where D=100) 
and P (where H = 10), therefore R represents 
H + D =0.1 or log. (H+ D)=1.0. Similarly, A 
corresponds to D= 100 and H = 100; i.e., H+ D=1, 
or log. (H+D)=0. To fix the scale of A (=x x D*), 
V’ on this scale corresponds to log. x = 1.0 (or x= 
0.1) and D = 100, therefore V’ represents A = 
a x D?=0.1 x 100 x 100 = 1000. Similarly V 
represents A=0.01 x 100 x 100=100. ; 

For the volume scale, if A = 100 square inches 
and 1=100 inches, then V =10,000 cubic inches, so 
that Z” which corresponds to those values is marked 
10,000, and the scale H J is simply a copy of that 
on F’G’. To give V in gallons, 10,000 cubic inches 
36.1 gallons; the point Z” is then marked 36.1 on 
LK, the scale of gallons, and the logarithmic 


* See Appendix. 
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scale L K is the same as HJ, but displaced until 
the point 36.1 coincides with Z”. 

On the completed chart, only the scales of actual 
quantities need appear (Fig. 2); that of the areas 
may be of use and can be added if desired. For 
the sake of clearness Fig. 2 is not fully divided; 
for actual use, however, the chart should be drawn 
to a considerable scale and more fully divided. 
The logarithmic scales may be copied from those of 
a slide-rule, either directly or by means of propor- 
tional com according to the size of the 
diagram. The use of squared paper also facilitates 
the work of setting out the chart. 

The dotted lines shown in Fig. 2 should be drawn, 
as they serve in place of any more detailed instruc- 
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log. H, so that the diagonals already drawn for 
values of D can be combined in the usual way with 
the k values to give the product k x D®. The scale 
of values of the product k D* will be the same as 
that of k, so that on the right-hand vertical scale 
of volumes the distance from 10 to 100, or 100 to 
1000, will be one-third the distance from 10 to 100 
on the horizontal scale of H. The temporary scales 
employed in the construction of the chart are 
similar to those of Fig. 5. The product k D*® has 


to be multiplied by . to give the volume in cubic 


inches, H and D being in inches, and by yet another 
constant to give the volume in gallons. The scale 
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tions for the use of the chart, and enable it to be 
used by anyone quite unskilled in mathematical 
calculations. 

Frequently the tanks used for storing liquids 
have hemispherical ends, and in such cases the 
volume of liquid contained in the end portions 
must be added to that contained in the cylindrical 
part in order to find the total contents of the tank. 

Fig. 6 shows a chart, by means of which the 
volume contained in the ends may be found. It is 
designed and constructed on a method very similar 
to that followed in the former chart (Fig. 2). 

"he two hemispherical ends of the tank together 
form a sphere, so that the volume of liquid in the 
ends forms a segment of a sphere. Then, if D be 
the diameter of the sphere, and H the depth of the 


segment, the volume of the segment is z H? (3 D 
~ 2H). This quantity may be written 
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Then, as in the former case for the area of a 
circular segment, the determination of the volume 
of the spherical segment may be effected by three 
operations—viz., the division of H by D, giving n ; 
the finding the corresponding value of k ; and the 


multiplication of k by 3 D*. 


In Fig. 6, the horizontal logarithmic scale of values 
of H and the diagonals for values of D are identical 
with those representirg’ H and D~in Fig. 2, and 
enable the division of H by D to be-performed in 
the same way. Nowa tuble of values of n = H + D, 
and k = (3n? — 2 n) and of log. n and log. k is 
drawn up (see appendix). From the correspond- 
ing values of log. n (correctly placed on the vertical 
scale in relation to the H and D values) and log. k 
the curved line on Fig. 6 is plotted similarly to the 
line MN on Fig. 5; but in this case the scale of 
values of log. k is chosen one-third that of log. n or 
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of volumes in gallons is best located by calculatin 
independently the volumes for a few values of 
and D, and marking the scale with these results, 
and then displacing the scale of k D*® to coincide. 

Fig. 6 shows the completed chart (not fully 
divided, however), andthe dotted lines indicate the 
manner in which the volume is found from the 
given values of D and H. 

Since this chart only differs from that for cylin- 
drical volumes (Fig. 2} by the curved line and the 
scale of volumes at the right, the two charts may 





be superposed if desired ; thus will be obtained on 
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one sheet a graphical means of readily finding the | 
volume of the contents of cylindrical tanks with 
either flat or hemispherical ends, filled with liquid 
to any depth. 

For use, the chart (or charts) should be mounted 
on a drawing-board, and the lines for ney calcula- 
tions, such as those shown dotted, drawn by means 
of tee-square and set-square upon tracing-paper 
pinned over the chart. A peculiar feature of loga- 
rithmic charts is that the percentage accuracy of 
the results is the same for all values of the quanti- 
ties concerned, whether small or large, provided, 
of course, that the various scales and diagonals are 
accurately set down. 

















APPENDIX. 

Table of Log. (H+D) and Log. x for curve MN (Fig. 5). 

| | 
seipiiees a. \(H+D.) Log. 2. |H+D. a. | ony’ Log. 2. 
eer HER a ae j | 
0.02 |0.003749 3.3010 | 3.5739 | 0.50 | 0.3927 | 1.6990 | 1.5943 
0.04 |0.01054 | 2.6021 | 2.0229 || 0.55 | 0.4426 | 1.7404 | 1.6460 
0.06 |0.01924 | 2.7782 | 2.2842 || 0.60 | 0.4916 | 1.7782 | 1.6916 
0.08 |0,02043 | 2.9081 | 2.4687 || 0.65 | 0.5404 1.8129 | 1.7327 
0.10 |0,04087 | 1.00C0 | 2.6116 || 0.70 | 0.5872 | 1.8451 | 1.7687 
015 |0,07387 1.1761 | 2.8685 || 0.75 | 0.6819 | 1.8751 | 1.8006 
0.20 |0,1118 | 1.3010 | 1.0483 || 0.80 | 0.6736 | 1.9031 | 1.8284 
0.25 {0.1535 | 1.8979 | 71.1861 || 0.85 | 0.7115 | 1.9294 | 1.8522 
0.30 |0,1982 | 1.4771 | 1.2971 || 0.90 | 0.7445 | 1.9542 1s719 
0.35 |0,2450 | 1.5441 | 1.3892 || 0.95 | 0.7707 | 1.9777 | 11.8869 
0.40 |0,2084 | 1.6021 | 1.4675 || 1.00 | 0.7854 | 9.0000 | 1.8951 
0.45 |0,8428 1.6532 | 1.5850 




















“Table of Log. nand Log. k for Curve on Fig. 6. 








n. k. Log. n. Log. k. 
0.02 0.001184 2.3010 3.0734 
0.03 0.002646 2.4771 3.4226 
0.04 0.004672 F6021 3.6695 
0.05 0.00725 2.6990 3 8603 
0.06 0.01037 2.7782 20157 
0.08 0.01818 2 9081 2.2505 
0.10 0.0280 1.0000 2.4472 
0.14 0.05331 1.1461 2.7268 
0.20 0.1040 7.3010 T0170 
0.30 0.2160 14771 =| 1.3345 
0.40 0.3520 1.6021 1.54665 
0.50 0.5000 1.6990 T.6990 
0.60 0.6480 1.7782 7.8116 
0.80 0.8960 1.9031 1.9523 

1.00 0.0000 0.0000 


1,00 | 











LITERATURE. 
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The Theory and Practice of Bridge Construction in Timber, 

Iron, and Steel. By Morcan W. Daviks, Assoc. 

Inst. C.E., Mem. de la Soc. des Ingenieurs Civils de 

—— er Macmillan and Co., Limited. [Price 

.» net. 
Tuts work is based to a large extent upon lectures 
delivered by its author to students of the Swansea 
Technical College. It may be said at once that it 
covers a very wide range of bridge-work, dealing, 
however, with the calculation of stresses rather 
than with detailed design. 

The early chapters treat of beams, cantilevers, 
framed structures, braced girders and cantilever 
bridges, and include many curious examples of con- 
struction ; useful, perhaps, for purposes of study. 
The treatment of stress determination is fully 
detailed, but with no exposition of principles. 

A chapter upon ‘‘ Moments of Inertia and Re- 
sistance ” gives the usual algebraic expressions, but 
with scant attempt to explain the nature of the 
quantities referred to. There appears commonly to 
be a difficulty in conveying any very clear concep- 
tion of these values, so that it is in no way surpris- 
ing to find that this book is no exception to the rule. 
The author next treats of the strength and fatigue 
of timber, iron, and steel, giving a useful summary 
of experiments on timbe:, and of experiments on 
iron and steel under repeated stress. 

The design of columns includes a collection of the 
most commonly-used formule, but with little ex- 
planatory matter. Riveted joints are treated, not 
with the greatest clearness, which is the greater 
pity, as this is a matter in respect to which the 
student is very apt to fall into error, resulting in 
the design of connections containing hidden weak- 
nesses on the one hand, or excess of rivets or covers 
on the other. The method of multiple-plate joint- 
ing shown on page 224 is, it may be noticed, de- 
cidedly open to question. 

The deflection of girders and trusses and thé 





calculation of continuous beams receive considerable 


attention, illustrated by various examples likely to 
prove instructive. The use of continuous beams in re- 
forced-concrete work again directs attention to a 
branch of design which had fallen somewhat out of 
use, but which has now to be considered in this 
connection, notwithstanding the tendency at pre- 
sent to evade the question for ordinary building 
work. Loads and wind pressure are next touched 
upon, following which we have nearly one hundred 

ges devoted to many different kinds of arches. 
Whe calculations for these are given in much detail, 
and should be of great service in displaying the 
various methods that have been adopted in in- 
quiries of this character. Suspension bridges, 
opening bridges of. many kinds, and transporter 
bridges are each in turn dealt with fully and use- 
fully. A chapter on the floors and piers of bridges 
is also instructive. Examples of bridge-designing 
bring the book to a close. 

Graphic methods are way used, but without 
any reference to the principles of graphic determi- 
nation: directions are given, explicit, but still 
only a recipe how to do a certain thing—a method 
of instruction which has but a limited value. As 
to the treatment in aye there is hardly any 
attempt to evolve methods of design by any logical 
process of reasoning, so that the book cannot be 
regarded as complete in itself. With this reserva- 
tion it may be commended to the notice of those 
who, being already fairly well acquainted with the 
subject, seek a good work of reference. It is well 
illustrated, and the calculation work is clearly dis- 
played. 

It is to be stated with regret that the author, 
having revised the proofs, did not survive to see 
the publication of his book. 
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IRRIGATION Work IN Itaty.—His Majesty’s Acting 
Consul at Milan has forwarded to the Board of Trade an 
extract from the Sole, Milan, reporting that the superior 
Council of Public Works have approved the scheme for 
important irrigation works on the lower stretches of the 
River Tirso. In respect of this work, which will of 
enormous benefit to a Jarge area in the province of 
Cagliari, an e diture of 5,000,000 lire (200,0002.) has 
been sanctioned, and about 3,800,000 lire (152,000/.) of 
this amount will be put out to tender. 





THE RUSTING OF IRON, AND THE 
ROCHESTER, N.Y., STEEL CONDUIT. 
(Concluded from page 274.) 

Tue ‘Corrosion of Iron from the Electroche- 
mical Standpoint” was the subject of the presiden- 
tial address which Professor C. F. Burgess de- 
livered to the American Electrochemical Society 
at their general meeting at Albany, New York, 
last May. He dealt particularly with the in- 
fluence of strains on the corrodibility, one of the 
most controversial features of this difficult pro- 
blem. Professor Burgess referred to the ques- 
tion, What becomes of the energy stored up in a 
coiled spring when the spring is dissolved in acid ? 
More heat was probably evolved than when an un- 
coiled spring was dissolved, and, analogously, a 
strained metal should chemically be more active, 
and should mark higher contact potentials, than 
the unstrained metal. The problem had first been 
investigated experimentally by James Andrews 
in 1894, in a paper presented to the Institution of 
Civil Engineers, who found, however, that the un- 
strained iron was more rapidly acted upon than the 
strained. Repeating and continuing the experi- 
ments of Andrews, in 1900, C. Hambuechen, of 
Wisconsin University, had come to the opposite 
conclusion—namely, that the application of stress 
to metal really did cause an increase in chemical 
activity, this increase being especially marked after 
the elastic limit had been reached ; he secured in 
some cases a remarkable similarity between the 
stress-electromotive force diagrams and the simul- 
taneous stress-strain diagrams. 

Objecting to Hambuechen’s use of ferric chloride 
—which is always hydrolised, and therefore acid to 
a certain extent—as an electrolyte, T. W. Richards 
and G. E. Behr resumed the research in the 
Carnegie Institution of Washington in 1906, ard 
arrived at the conclusion that ‘‘measurements of the 
free energy change in iron during a pull upon wire, 
great enough to cause rupture, gave results show- 
ing that this change must be very small.” Their 

per was entitled ‘‘The Electromotive Force of 
ica under Varying Conditions, and the Effect of 
Occluded Hydrogen.” Discussing ‘‘The Effect of 
Stress upon the Electromotive Force of Soft Iron” 
before the American Electrochemical Society in 
1907, W. H. Walker and Colby Dill stated that the 
magnitude of the potential suffered by soft iron, 
when tested in a tension-machine below the elastic 
limit, was exceedingly small, that the strained metal 
had a slightly lower potential than the same metal 
unstrained, and that somewhere above the elastic 
limit the potential suddenly rose several hundredths 
of a volt. We have already referred to the re- 
searches of Beilby and of Fawsitt. The results 
are, perhaps, less at variance than they appear, for 
we must remember that the various experimenters 
worked under very different conditions, with diffe- 
rent kinds of iron, and that different stresses may 
set up very different surface conditions, which 
were decisive in some of the experiments, while, 
according to Schleicher and Schultz (see page 330 
of our issue of March 13, 1908), those influences 
vanish in the course of time. We return to the 
recent experiments by Professor C. F. Burgess, 
under whom Hambuechen had worked, and Mr. 
John Tickens. 

Burgess and Tickens took test-rods of mild steel, 
# in. in diameter, turned them down at the middle 
to $in., put them in a testing-machine until the 
elastic limit had been exceeded and the narrower 
portion had necked down to 0.4 in. ; then turned the 
whole rod, while being cooled, down to this uniform 
diameter, and cut bars 3 in. long from the central 
portion. These bars were corroded in dilute hydro- 
chloric acid, or as anodes in ammonium chloride. 
In all cases the strained central portion was 
more rapidly corroded than the unstrained portion, 
and differences of up to 9 millivolts were observed 
between the strained and unstrained specimens. 
In other tests, bars of 3in. by lin. by 1 in., turned 
down to § in. in the central part, were strained 
beyond the elastic limit by torsion through 180 deg. 
and then turned down to uniform diameter. These 
bars consisted of electrolytic iron, wrought iron, 
and mild steel. The corrosion tests, applied as 
before, again displayed a greater corrodibility of 
the strained metal, the order of increasing corrodi- 
bility being as just stated. The strained metal 
seems to be electro-positive to the unstrained 
portion, and the hydrogen bubbles were crowded 
on the unstrained portion. But when such a bar 
was annealed in iron filings at 900 deg. Fahr., the 
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hydrogen distribution was uniform. Burgess and 
Tickens also made punching tests on }-in. steel 
plates with holes of 1 in. diameter. The subse- 
quent corrosion was most marked on the sides of 
the holes, and in the immediate vicinity of the 
holes, and also on the sides of the cylindrical 
punchings. 

In conjunction with S. G. Engle, Burgess has 
further investigated the ‘‘ Influence of Temperature 
upon the Corrosion of Iron.” In locomotive boilers, 
Burgess pointed out, corrosion was particularly 
noticeable just inside the barrels at the ends. At one 
end a copper ring was, as a rule, placed between 
the tube and the tube-plate, at the other end the 
tube was directly expanded without a copper ring. 
If those copper rings were used at both ends, the 
corrosion might be ascribed to the galvanic action 
of the copper-iron couples ; but as the pitting was 
equally bad at the end where no copper was inter- 
posed, it was more likely that the expanded iron 
corroded because it had been strained. They had, 
therefore, investigated whether the equivalents of 
galvanic cells were established in boilers, due to the 
inequalities of temperature in the different portions 
of a locomotive boiler. Strangely enough, Pro- 
fessor Burgess spoke throughout of galvanic cur- 
rents, whilst thermo-electric currents must also have 
been set up, considering that iron is a favourite 
metal for thermo-couples. His laboratory boiler 
consisted of an iron pipe, 7 in. in diameter, closed 
at both ends by caps, through stufting-boxes of 
which an inner pipe was d; the pressure 
could be raised to 100 lb. The hotter .metal gene- 
rally became positive ; the presence of oxygen (fresh 
water saturated with oxygen by bubbling) had a 
more injurious effect on corrosion than carbonic acid; 
fresh boiler charges on the whole tended more to 
produce rusting than continued boiling—which 
confirms the general assumption that it is the fresh 
feed-water which pits the boiler. Addition of soda 
in the customary proportion changed the polarity, 
the hot tube becoming the cathode ; in more con- 
centrated soda solution, as well as in solution of 
magnesium chloride and sulphate, the hot tube was 
the anode, however. In all cases a sort of polari- 
sation, due possibly to a protective coating, set in 
after a while ; that is to say, the currents tended to 
a maximum and then decreased, although the heat- 
ing continued. This might be due to the gradual 
elimination of the oxygen. The observed corro- 
sions were sufficient to account for the gradual local 
destruction of boiler-pipes. 

We finally come to a very instructive case of 
conduit corrosion which was brought before the same 
meeting of the American Electrochemical Society 
by Mr. R. H. Gaines in a long report concerning 
‘The Corrosion of the Rochester Steel Conduit.” 
The city of Rochester, New York, obtains its 
water from the Hemlock Lake, situated 29 miles 
south of the town, and 386 ft. above the city 
level, through two conduits. Conduit I., Mr. 
Gaines explained, was laid in the years 1873 to 
1875, and consisted of 36-in. and 24-in. pipes, 
partly wrought iron and partly cast iron, with cast- 
iron hubs and spigots, and poured-lead joints. The 
cast-iron sections had given no trouble during the 
thirty-two years of their existence, apart from a few 
leaks at lead joints aiid from tubercles—rust accu- 
mulations over shallow pits on the inner walls, 
reducing the carrying capacity. The wrought-iron 
sections, which were coated with a mixture in equal 
parts of Trinidad asphalt and coal-tar pitch, had 
also done very well on the whole ; a few leaks— 
less than ten—were discovered and repaired in the 
years 1894 to 1907, but there had been no further 
trouble since then. 

By the time that an additional conduit was 
required, in 1890, steel pipes had come into use, 
and the contracts for the southern and the northern 
portions of the new conduit IT., of soft open-hearth 
steel, were entrusted to the East Jersey Pipe Com- 
pany, of Paterson, N.Y., which took its steel plates 

rom the Carnegie Steel Company, and to the 
Rochester Bridge and Iron Works, which received 
the steel from the Paxton Rolling-Mill, at Harris- 
burg, Pa. Conduit IT. was buried 4 ft. or 5 ft. in the 
ground, like Conduit I., and fairly parallel to it, at 
distances ranging from 25 ft. to 1 mile, following 
the natural undulations of the surface wherever the 
land was lying below the hydraulic 
Southern section of 7} miles of Conduit IT. received 
a coating of California asphalt. The pipes were 
furnished in sections, 27 ft. in length, 38 in. internal 
diameter, consisting of four courses, riveted together 
in the shops as cylindrical outside and inside courses 





with caulked seams ; the plates’ thickness ranged 
from } in. to g in. The section was cleaned, heated 
in an oven to 300 deg. Fahr., and dipped horizon- 
tally in a large tank, in which the asphalt was kept 
at about 350 deg. Fahr. The treatment looked 
satisfactory ; but disintegration of the coating was 
noticed in the interval of several weeks before the 
pipes were put into the trenches, and a good deal 
of poe had to be done, because the coating 
scaled off during transport and handling. For the 
next section of 54 miles the East Jersey Company, 
therefore, adopted the mixture of Trinidad asphalt 
and best coal-tar pitch, which had proved durable 
on Conduit I.; this coating also left a good deal to 
be desired, however, on the steel. Meanwhile Pro- 
fessor A. H. Sabin, of New York, had been charged 
with experimenting, as the engineer-in-chief ; Mr. 
E. Kuichling, had failed to find a satisfactory coat- 
ing mebedien and had recommended a japanning 
process, without stating the composition of his com- 
pound—probably linseed oil, asphalt, copal resin 
and turpentine. The Rochester Bridge Company 
applied this coating to the northern half of Con- 
duit II. by dipping the sections of 27-ft. lengths 
vertically into the mixture heated to the same 


temperature as the pipes—300 deg. Cent. The 
dipping and draining was followed by a drying for 
10 hours in an oven at 500 deg. Fahr. In both 


cases two pipe sections, each of 27-ft. length, were 
riveted together, rolled in succession by a large 
number of men upon timbers placed across the 
trench, and lowered into position by derricks. 

During the first six years, up to 1900, Conduit IT. 
behaved well. In 1900 two small leaks were dis- 
covered in the southern portion (California asphalt 
coating), and thirteen more in the same portion 
during the next year—all in the first ft. of 
the conduit. Later the trouble spread. In 1903 
the Sabin-coated pipes also an to leak in that 
portion, of mile length, which passed through a 
cedar swamp. In repairing pit-holes a wooden 
plug was driven in, and covered with sheet-lead 
and steel patches, held by iron bands passing round 
the pipe, the lead edges being afterwards caulked. 
Where a large portion of a plate appeared weakened, 
an elastic cement, called ‘‘ pyrocenit,” consisting of 
a powder and a liquid, which together formed a stiff 
paste, and a cover-plate were used. Pits not yet 
deep enough to require plugging were scraped clean, 
heated with a blow-lamp to dehydrate any rust left, 
and coated with several layers of waterproof paints 
(graphite and also rubber paints), applied with a 
brush. It was noteworthy, Mr. Gaines accentuated, 
that in no case had a hole penetrated from the 
inside, though there was a good deal of tubercular 
growth; the leaks proceeding from the outside 
numbered 164. The examination and repairs were 
pushed in order to obviate further trouble as much 
as ible. 

‘assing to the probable causes of the failure of 
this steel conduit, Mr. Gaines stated that stray 
electric currents could not be the cause, since there 
was no electric line near the conduit, and that 
careful tests had not revealed any currents even in 
badly-corroded portions ; such tests, it has already 
been remarked, are not by any means easy. The 
soil was not exceptional, but the ground water was 
rich in: chlorine and free carbonic acid, and also, 
especially near houses, in organic matter and phos- 
phates. The analyses of the steel did not bring out 
any notable differences between rusting and well- 
preserved plates ; they were all good steel. Mr. 
Gaines concludes that the corrosion resulted rather 
from a combination of physical conditions than from 
chemical causes. This statement may be misunder- 
stood. What Mr. Gaines wished to emphasise was 
that the trouble was local, due to minute physical 
irregularities in the plate. Influences apparently 
slight might change the structure of the steel and 
its properties without affecting the composition. 
Specimens of a mild steel, the one heated to 675 
deg. Cent. and cooled slowly, the other heated to 
775 deg. Cent. and cooled in air, would show very 
different structures under the microscope. Segre- 
gation had not been conspicuous in the Rochester 
case, but was never absent, and played an important 
part in corrosion, Steel ingots were never quite uni- 
form, and different parts of steel plates differed as 
to their percentages of phosphorus, sulphur, carbon, 


e line. The | & 


The conduit was partly lying in a stratum in 
which water was held ‘by capillary attraction, This 


water was rich in electrolytes taken up from-the 
soil. Parts of the conduit, embedded, not in water- 
logged clay,-bubt in porous gravel soil, had hardly 








suffered at all. Mr. Gaines doubted the utility of 
bituminous coatings in general, certainly in soils in 
which stray electric currents, chlorides, and acids 
were to be met with. Pittings had been noticed 
even in parts on which the coating was apparently 
well preserved. The melted bitumens were electro- 
negative ; air-films prevented real contact with the 
steel, and air-bubbles were distinctly a source of 
weakness ; the viscous nature of the material and its 
high surface tension did not allow the bitumen to 
enter and fill the pores of the steel, and the hot bitu- 
men generated gases. The materials had, moreover, 
not been applied with sufficient care. The tem- 
perature should be kept steady, to avoid gas genera- 
tion, but had not been properly regulated. Some 
rae had been drained when inclined ; the ma 
ad a thickness ranging from } in. to # in. below, an 
only of sin. above, and was thus liable to rupture 
and cracking. The Sabin coating, though regarded 
as superior for some years, had also proved a dis- 
appointment to some extent. That the conduit 
sections treated by the Sabin process had proved 
more durable was chiefly due, he thought, to the 
better soil conditions ; the portion resting in swampy 
ground had failed like the other pipes laid im bad 
soil. 

The conclusion of Mr. Gaines is that the primary 
source of the corrosion is electrolytic in nature. 
The trouble would only become serious in ground 
which was wet for long periods, not in sandy, well- 
drained soil. The best way of preserving steel 
conduits would hence be to keep the water away 
and to avoid wet areas. These conclusions are 
ey by the information which Mr. Gaines 
collected regarding a number of other steel con- 
duits at Portland, Oregon, Atlantic City (N.Y.), 
Cambridge (Mass.), New Bedford (Mass.), Pitts- 
burg, Allegheny (Pa.), Minneapolis, and of the 
East Jersey Water Company. The Rochester case, 
and the very similar Portland case, in particular 
seem to prove that cast iron is less easily corroded 
than wrought iron and steel. As regards the com- 
parative merits of the latter two, the evidence is less 
conclusive. Many engineers have more confidence 
in wrought iron than in steel, but their reasons 

robably differ from those of Mr. Gaines. Mr. 

aines regarded wrought iron as practically con- 
sisting of the same metallic matrix as a low-carbon 
steel, but thought that the wrought iron contained 
less manganese and a relatively large amount of slag, 
up to 2 per cent. by weight and 4 per cent. by volume. 
The pasty granules of wrought iron would be em- 
bedded in an envelope of silicious slag. While this 
mingled honeycombed structure was said not to in- 
terfere with the chemical and physical properties of 
the steel, it was also stated that the resistance of the 
slag prevented damage from feeble electric currents, 
though it could not stop powerful currents. The 
same reasoning was also used to explain the superior 
durability of cast-iron mains. The absence of blow- 
holes in wrought iron, and the fact that its rough 
surface held a protective coating better than the 
smooth steel surface, were quoted as additional 
advantages of the wrought iron, 

The great durability of cast-iron mains is certainly 
remarkable. C. Cavallier, of the Pont & Mousson 
foundries, in France; has recently compiled some 
interesting records, which Mr. Gaines quoted. Some 
flanged pipes, taken up in Paris a few years ago, 
and bearing the mark ‘‘Creusot, l’an 10” (7.e., 1802) 
were found still in serviceable condition. Some of 
the 20-in. pipe mains for the Versailles fountains, 
laid between 1668 and 1688, are still doing duty, 
only the flange-bolts having required repairs. 
Clermond-Ferrand is served by water-mains buried 
in 1748. 

We do not possess such records for wrought-iron 
or steel pipes. In New England steel bridges have 
become unsafe in a quarter of a century, while 
neighbouring wrought-iron bridges seem to be 
unimpaired. But though all depends upon local 
conditions, it is certainly striking that in the varied 
laboratory tests cast iron appears as the inferior 
material, Many of these tests are of no practical 
value, since they lasted only hours. We have dealt 
at greater length with the research of Heyn and 
Bauer because they examined their specimens for 
weeks and months. We have al mentioned 
that Schleicher and Schultz rec ised. that appa- 
rently characteristic differences between different 
kinds of iron vanished in the course of time. We 
believe that we do not want any further laboratory 
experiments, except to elucidate the fundamental 
problem how the rusting starts ; that the chemists 
should solve. The rest shquld be left to chemical 











306 ENGINEERING. (SEPT. 3, 1909. 








CLAY-CUTTING SUCTION-DREDGERS “JINGA” AND “KALU.” 
CONSTRUCTED BY MESSRS. WM. SIMONS AND CO., LIMITED, ENGINEERS, RENFREW. 
(For Description, see Page 308 ) 
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engineers. When they have kept pipes of dif- 
ferent materials buried in different soils under 
observations for years, we shall be in a better posi- 
tion to discuss these problems. 








SIMONS’ CLAY-CUTTING RECLAMATION 
DREDGERS. 

Art the present time the Port Trust of Bombay have 
in hand a gigantic reclamation work at the Mazagon 
end of the harbour, where there is a large area of 
shallow water lying off Sewri. The preliminary works 
were commenced early last year, and it is expected 
that, when the work is completed, a piece of land 
almost a square mile in area will have been added to 
the port. It is intended to use the reclaimed portion 
partly for a large railway yes and grain depot. In 
order to carry out this work there have recently been 
set to work two of the most powerful clay-cutting 
dredgers ever constructed. These vessels are the 
— and the Kalu, which have been designed and 
built by Messrs. Wm. Simons and Co., Limited, of 
Renfrew, to the order of the Bombay Port Trust. 

It is well known that the Port of Renter has grown 
with excepticnal rapidity, due no doubt to its advan- 
tageous ition as the doorway of India, and the 
Port Authorities were compelled to extend the area of 
their land, which, in the vicinity of the harbour, was 
becoming very crowded. Therefore, under the guid- 
ance of their resourceful and experienced chairman, Sir 
Walter Hughes, K.C.I.E., the Trustees, in conjunction 
with Sir John Wolfe Barry and Mr. A. J. Barry, their 
—s engineers, and with Mr. P. Glynn Messent, 
M. Inst. C.E., their chief engineer, planned the exten- 
sive reclamation scheme we have named, which is now 
known as the Mazagon-Sewri Reclamation. 

We stated that the area to be reclaimed was about 
one square mile. As a matter of fact, it was over 
600 acres, more than 500 acres of which will be re- 
covered from the sea, the remainder being low-lying 
land to be raised several feet above high-water level. 
The scheme was inaugurated in December, 1907, by 
His poem gow George Sydenham Clarke, G.C.M.G., 
Governor of Bombay, and has now made considerable 
progress, 

Among the many difficult problems to be considered 
by the Trustees when the work was planned, perhaps 
one of the most important was the question of how to 
obtain a sufficiently powerful and reliable dredgin 
plant to deal with the millions of cubie yards o 
material, varying in nature from stiff mud and blue 
clay to hard yellow clay, which had to be excavated, 
transported and distributed over a very large area. 
This matter received long and careful consideration, 
and it was at last decided to entrust the building of 
the vessels to the well-known firm we have mentioned, 
who undertook to carry out the work under the direc- 
tion of Sir John Wolfe Barry and Mr. A. J. Barry. ‘Two 
hydraulic dredgers were ordered which were to be 
capable of dealing with all the materials to be met 
with at an average rate of 2000 cubic yards per hour, 
and — enough to discharge | aaa ape pipe 
4500 ft. long, 2000 ft. of which were to be floating, 
during the continuous working of the plant. Naturally, 
the difficulties of such an undertaking were very con- 
siderable, and Messrs. Simons and Co. are to be 
congratulated that their efforts have had such a satis- 
factory conclusion, for the trials and working of the 
vessels during the five months that the dredgers 
have now been in operation have proved most suc- 
cessful. 

We understand that, during one week’s working, 
the Jinga dredged and discharged blue clay at the 
average rate of 2700 cubic yards per hour, and 
cut out a channel 300 ft. wide (equal to twice 
the width of the Suez Canal at the bottom), with 
a depth of cut of 21 ft., and for a length of 
1000 ft., in less than eighty-five actual dredgin 
hours. During these operations a considerable quantity 
of heavy quarried stone was encountered, many of 
which pieces weighed over 400 lb. These were raised 
and discharged through the pipe line without any 
trouble. In order to give a better idea of what this 
performance really means, we may say that most of 
the reclamation work  ctter carried out at Bombay 
was done by native bullock carts, and that the two 
dredgers named can do as much work in one hour as 
= of ers: carts ~- one ‘ay. 

ur illustration, Fig. 1, page 306, gives a very good 
idea of the general jot aah on of one Sf these dred rs. 


The engines of the vessels are capable of propelling them | Th 


at a speed of eight knots, and the suction plant with 
which they are fitted makes them more powerful than 
any ships of their kind afloat. They are designed to 
dredge to a depth of 30ft., and to discharge through a 
floating pipe-line to a distance of 4500 ft. from the 
dredger. A portion of the pipe-line, as it leaves the 
dredger, is shown in Fig. 2, page 306, and another view, 
which shows very clearly the pipe line as it extends away 
in the distance like a great sea-serpent, may be seen in 
Fig. 3. The pipe-line is fitted with steel ball-and-socket 
joints, so that it can accommodate itself to the motion of 





the water, and also be readily turned to one side or the 
other. Other portions of the pipe are shown in Figs. 4 
and 7, page 307, the former representing the delivery 
portion ms the pipe, and the latter one of the pipe-joints 
and a portion of the pontoons which carry the pipe- 
line. On the end of the suction pipe is the huge spiral 
rotary cutter, which is capable of dealing with any 
material met with in the harbour. It is shown hauled 
up at the end of the vessel in Fig. 5. The cutter 
having broken up the material, the latter is sucked up 
the pipe by a powerful centrifugal pump, after passing 
which it is forced along the pipe-line to the point 
where it has to be delivered. The end of the delivery 
pipe may be seen in Fig. 6, where it will be noticed 
that, opposite the outlet of the pipe, there is a large 
plate fixed at right angles to the axis of the pipe. The 
object of this plate is to deflect the material as it 
issues at high velocity from the pipe, and throw it to 
each side. The effect this plate al on the material 
is clearly shown in Fig. 9. e spiral cutter is carried 
by a suction frame, and is driven by steel spur gearing 
by a set of compound surface-condensing engines, 
there being independent steam hauling-gear for con- 
trolling the suction frame. For the rapid handling of 
wire rope, mooring, and anchor cables, powerful bow 
and stern winches are provided. 

The pumping outfit on each ae gd consists of large 
suction and discharging centrifugal pumps, which are 
coupled to triple-expansion surface-condensing engines, 
steam being supplied from four large cylindrical mul- 
titubular boilers, constructed to Lloyd’s full re- 

uirements and fitted with Howden’s patent forced 

raught. One of the pumps is shown in Fig. 8. The 
boilers have been designed for burning inferior Indian 
coal. 

The whole of the control of the vessel is conducted 
from the bridge, and all the operations of the dredger 
and the pipe-line can be directed by one man. The 
vessels are electrically lighted, and have been designed 
so that the living accommodation is suitable for a 
tropical climate, special attention having been given 
to light and vanaiation. There are powerful search- 
lights on board which can be used when manipulating 
the pipe-line at night. 








THE BEHAVIOUR OF DUCTILE MATERIAL 
UNDER TORSIONAL STRAIN.* 


By C. E. Lararp, Assoc. M. Inst. C.E., M.I. Mech. E. 


Some years ago funds were placed at the disposal of the 

verning body of the Northampton Institute, London, 
*.C., for the purchase of a large testing-machine to be 
installed in the mechanical engineering department, and 
the author, as the head of that department, had to draft 
out a specification of requirements. Before doing so he 
had to decide whether to recommend one of the ordinary 
commercial testing - machines, or some new type of 
machine by means of which additional information could 
be obtained on the properties of material. He decided in 
favour of the latter, and among other requirements made 
it a condition that specimens up to 3 in. in diameter 
could readily be twisted to destruction. One of Mr. 
Wicksteed’s testing-machines was made and installed by 
Messrs. J. Buckton and Co., Leeds. With the machine 
supplied, specimens of ductile material of over a. 
in diameter can be twisted. In asking for a machine 


of about 10to1. Fig. 2 shows the electrical arrangements 
for the machine for the torsion-gear as well as for the 
poise weight, which can also be electrically driven, with 
a speed variation on the steelyard lever. The fine control 
obtained for torsional straining and for the movement of 
the poise for imposing the torque were found to be of con- 
siderable advantage in making a torsion test either very 
quickly or very slowly. 

For most of the research experiments made and reported 
on in this paper a special instrument for measuring small 
elastic strains to less than z};th of a degree was used, 
being fixed in gauge-points on the specimen 8 in. apart. 
This instrument was designed by the author and one of 
his assistants, Mr. J. Bell, and made in the workshop of 
the mechanical engineering department. Anautographic 
recording instrument, with a recording-drum, 4 in. in 
diameter and 15} in. high, with the necessary gearing, was 
in operation to register autographically on a paper 
wound round the drum the torque-twist diagrams for 
the majority of the tests for which the results are given 
in this paper. The total work necessary to destroy 
the ee was then obtained from the diagrams 
recorded. 


The torsion-wheel of the machine was divided round the 
cim into 360 parts giving degrees of twist, the arc for 
1 deg. being about 8 in. long. To this wheel a vernier 
scale was attached, so that readings to xy deg. could be 
taken. Readings for the twist from the torsion-wheel 
were taken throughout each test from start to finish, the 
results plotted on a torque base, and the total work was 
again determined from the diagrams obtained. The tota] 
work to destruction from the plotted diagrams, as well as 
from the autographic di ms, are given in Tables IV., 
V., and VL., and it will S seen that they are in very 
close agreement, the difference between the two results 
varying from 5} to about 14 per cent. The reason for this 
difference is obvious. 

The materials used, from which the results given in 
this paper have been obtained, were Staffordshire wrought 
iron, mild steel, and an alloy steel containing about 
3 per cent. nickel. The chemical composition of the 
wrought iron is given in Table I., and of three of the mild 
steels in Table II., while results of analyses for nickel 
steel will be found in Table ITI. 


TaBLE I.—Analysis for Wrought-Iron Specimens. 


Per Cent. 

Carbon, by colour .. 0 
Silicon es - 0.112 
Sulphur oe ee = ee 0.009 
Phosphorus .. a a% oe s oe 0.20 
Manganese .. = sn in o 0.12 
Iron, by difference .. 99.509 

100.000 


Taste II.—Analyses for Mild-Steel Specimens, 











— No. 6, No. A18, No. 18. 

percent. | percent. per cent. 
Carbon 0.07 0.308 0.302 
Silicon me a 0.007 0.009 0.004 
Sulphur... ..| (0.027, | _—s(0.080 0.026 
Phosphorus .. 0.045 | 0.035 0.033 
Manganese .. ve 0.34 | 0.670 0.677 
Arsenic = a 0.043 | 0.037 

TaBLe III.—Analyses for Nickel Steels. 
| Nickel Steel, | Nickel Steel, | Nickel Steel, 
Sample. No.2D. | No1A. No. 3 A. 








capable of testing large specimens, the author had in r cent. © cent, © cent. 
a the fact that very little systematic work had been | Carbon, by colour .. P0858 peo. sal Peo. 326 
done in the testing of material under torsional strain, and | Silicon <. 0.106 0.116 0.127 
that the published results of torsion tests deal almost |Sulphur_  .. . 0.037 0.038 0.028 
entirely with small specimens. Further, the researches a “* ; = — aa 
on torsion have been confined almost entirely to experi- Seneeon Sears Nil Nil Nil. 
ments within the limit of elasticity. He hopestobeable|Chromium |... Nil Nil Nil 
to show in this paper that many very important results|Nickel.. ..  .. 2.844 2.969 3,574 
¢ poet. as well as of theoretical, wan ay ” te nega eS = = 4 . 
obtain: rom torsion tests on specimens where the|‘4nadium ..  .. u 1 . 
straining is continued to the maximum load and fracture. | !"°"» by difference .. 95.754 95.646 96.408 
As the machine has already been fairly fully described,+ 


it will only be necessary for the purposes of this paper to 
give a very brief description of the torsion part of the 


8 | apparatus. 


e photograph, Fig. 1, page 310, gives an idea of the 
gen a ments of the machine for twisting speci- 
mens. A number of dies, each with two keys fixed internally 
and two keyways externally, were made to suit different 
sized specimens and to fit in the boss of the large gear- 
wheel, by means of which the twist was directly Sootied, 
while a corresponding number of similar dies were made 
to fit in a bracket forming part of the steelyard lever of 
the machine. The dies fitting in the boss of the wheel 
and the boss of the bracket can slide freely on the external 
keys of the dies, this provision being necessary owing to 
the Vang ger 4 large axial elongation of the specimens 
under test, which in some cases was as much as 4 in. 

e ‘ar and bracket of the testing-machine 
were fixed so that the axis of the specimen produced 
passes through the main knife-edge about which the steel- 
yard beam turns. F : 

For straining, an electrical motor is supplied with a 
step-by-step — variation ; this variation, together with 
three pairs of s -cones, enables a range of variation 
in the speed of straining during test to be obtained 


* Paper read before the Engineering Section of the 
British Association at Winnipeg. 

+ Paper by C. E. Larard, Proceedings of the Institution 
of Mechanical Engineers, vols. iii. and iv., 1 





100.000 | 100.000 100.000 





The following particulars relating to the specimens 
tested will be found useful in studying the results given 
in the various tables and illustrations :— 

Wrought - Iron Specimens, — All cut-off and_ turned 
down from the ordinary merchant bar. The specimens of 

in., #in., and 1 in. diameters were cut off and turned 

m one piece of 1}-in. bar. 

Specimens 1} in., 1} in., and 1$ in., cut off and turned 
down from one piece of 24-in. bar. : 

Specimen 2 in. in diameter from a separate piece of 
3-in. bar. 

Specimens 2} in., 24 in., 2?in., and 3in. were all cut off 
and turned down from a piece of 4-in. bar. 

Mild-Steel Specimens.—Specimens Nos. 2 and 3 were cut 
off and turned down from the same bar, and specimens 
Nos. 6 and 7 from a second bar; while all the other 
ae were cut off and turned down from separate 


rs. 

Nickel-Stcel Specimens.—These specimens, all from sepa- 
rate bars, were supplied to the author free of cost by 
Messrs. Mavor and Coulson, electrical engineers, of Glas- 
gow, and he would take this opportunity of thanking 
them for their courtesy in machining them to meet his 
requirements, and in furnishing him with information 
relating to them. : 

All the nickel-steel specimens, excepting Nos. 4 and 2E, 
were cut off and turned down from bars which had been 
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TABLE IV.—RESULTS OF TESTS ON WROUGHT IRON. 
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3 : rE 33 <3 | £s \On a 12-Is, Leveru | 3 | , | an nals 
r-) lso8*) | | j re | 3 } o 
fs 6 g 3% ‘3g = ¢| Pounds | Tons | Pounds Tons | o, ap ae ie 3% From | From Per | Per | ° } —— Measured por | elix. 
eB s >. 7 on per | per per | per 7, | s2 | Auto- | Plottings| Unit. | Unit 23 | on |Exactly on a | 
2 ¢ #85 |Eses j Unit | Unit 56 | . le Wheel on Unit | 
£5 3 &§& 3a See) Square | Square | Square Square |1 ongth, Length. |Volume graphic of Torsion Length. Volume. $33 \ai2In, | 20%". | Length. | 
gel 2 £5,258 285%, Inch. | Inch. | Inch. ch. | 5. Diagram) Wheel. 328 | ten Length. | 
anaised —_ Ricntbinaleia 

in. j | | | | deg. deg. |deg. min. 

1 | 28/11/08 0.494) 34C) 1,953 | 12.87 x106| 5749 | 14,360 6.415 | 9.221/ 1.150| 5.867 | 1,360) .. 28.35 2.36 | 1229 | 4,591 | 3390 2950 | 295.0 | 87 36 

2 | 16/11/08) 0.750 | 1,260) 0.998 | 11.70 x108| 5225 | 15,210 | 6.790 | 17.48 | 2.180 | 4.934 | 4,700) .. 97.8 815 | 1844 8359 | 3120 2700 «=| 270.0 | 29 28 

3 | 2/11/08) 0.997 | 2,720! 0.724 | 11.15 x106| 5000 | 13,980 6.241 | 27.35 | 3.420| 4.354 11,000; .. | 188.0 13.16 | 16.84 | 8,715 | 2150 1860 186.0 | 30 46 

4 | 4/12/08| 1.247| 3,79C| 0.308 | 11.33 x108| 5060 9,768 | 4.361 | 20.56 | 2.57 | 2.004 | 20,760 | 103.0 95.0 8.56 | 7.015| 7,468 721 928 02.8 | 44 56 

5 | 18/ 1/09) 1.247 | 5,000 0.517 | 11.69 x108| 5223 | 13,100 | 5.851 | 35.91 | 4.49 | 3.659 | 20,340| 141.0 11.76 |- 9.62 | 5,880 | 1071 645 | 645 | 54 54 

6 | 21/12/0§| 1.500 | 7,500} 0.276 | 11.55 x106! 5160 | 11,340 | 5.065 | 39.17 | 4.89 | 2.767 | 34,600) 1085 | 106.8 9.04 | 5.185) 4,147 | 471 405 40.5 62 2 

7 | 2/2/0§ 1.750 |14,646 0.395 | 11.60 x106| 5178 | 13,920 | 6.215 | 80.34 | 10.04 | 4.174 | 62,400| 371.25 | 356.0 30.94 | 12.88 | 6,906 866 720 72.0 42 18 

8 | 6/11/08! 1.960 |17,150} 0.330 | 10.33 x106! 4612 | 11,600 | 5.178 | 7861 | 9.83 | 3.276 | 68,000| .. 206.0 17.16 5.88 | 3,900 | 481 340 34.0 | 59 20 

9 | 21/12/08] 2.000 |16,000| 0.268 | 10.95 x108 4888 | 10,186 | 4.547 | 59.55 | 7.44 | 2368 | 78,800) 3804 359.7 | 31.70 | 10.07 | 9,548 734 620 62.0 | 42 387 
10 | 18/11/0§ 2.248 |21,60C| 0.217 | 11.45 x106| 5110 | 9,692 | 4.327 | 65.12 | 814 | 2053 | 120,000) 545.5 539.0 | 45.46 | 11.41 | 12,520 690 569 56.9 | 39 6 
11 | 20/11/08) 2.441 |32,80(| 0.236 | 11.48 x106/ 5126 | 11,480 | 5.128 |.107.50 | 18.44 | 2771 | 155,200) 7280 706.0 | 60.67 | 12.92 10,116 700 589 58.9 88 36 
12 30/11/08! 2.727 |42,000, 0.205 | 10.85 x106| 4846 | 10,540 | 4.706 | 119.60 | 14.95 | 2.518 | 204, 700.25 663.0. | 5835 | 10.00| 8748 508 420 42.0 45 0 
13 9/11/08) 2.996 '57,60( 0.189 | 11.09 x108| 4951 | 10,900 | 4.868 | 151.20 | 1890 | 2.674 | 276,800| 852.9 . 839.0 | 71.07 | 10,08 | 8.421 467 396 39.6 | 43 59 

TABLE V.—RESULTS OF TESTS ON MILD STEEL, 

1 6/3/07,1.00 | .. ie “Tr | 15,000; .. 1 95.8 7.98 | 12.05 , 1882 | 1882 ) 4 42 

2 | 20/2/07|\1.50  .. a a #3 | 45,000 208.0 17.33 9.79 | cO1 600 60.0 | 51 Bi 

3 | 19/2/07|1.774 .. sa fi | doe ms se rt a a 77,600, 293.0 24.42/ 984] .. 605 fs | 508 52 16 
A.1.8. 27/11/08) 2.50 ,44,000, 0.222 11.106x105 | 4958 | 14,350 | 6.406 | 101.2 12.65 | 2.60 | 206,000 747.5 733.8 62.30} 12.69 | 11,030 h 488 48.8 43° «0 
Ls. | -/7/08! 2.505 '43,200' 0,220 | 11.312x106 | 5050 | 14,020 6.259 | 102.7 12.84 | 2.618 | 207,000 680.6 656.7 66.72} 11.55 | 9,895 495 451 45.1 46 «0 

4 5/6/07 2.495' .. “a a ne a Ba a Ne -« |e!) ee 600.0 50.00} 10.20 = 695 640 64.0 35 40 

b 6/6/07| 3.002... et = hpi se it va ‘ ay 56,000 1230.0 102.5 | 14.50 . 560 504 50.4 37 «8 

6 2/10/08) 3.00 |52,000, 0.165 | 11.55 x106 | 5155 | 9,750 | 4.35 | 119.16 | 14.89 | 2.107 | 273,000 1147.8 95.65 | 13.52 | 14,390 | 635 529 52.9 35 62 

7 | 21/12/08 3.00 126,000 0.177 | 11.48 x10! 5118 | 10,560. 4.75 | 187.66 | 17.21 | 2.435 | 307,800, 1280.0 106.66 15,07 | 13,880! 635 529 52.9 35 62 

TABLE VI.—RESULTS OF TESTS ON NICKEL STEEL, 

4 7/8/08) 1.001 ; 6,230 11.16 x106 4983 | 31,9890 | 14.27 | 143.0 | 17.75 | 22.62 | 15,480 | 132.9 | 11.075; 14.10 | 1,397 1244 1107 110.7 45 48 
8A | 6/8/08 1.001) 5,640 11.14 x106 | 4971 | 28,700 | 12.80 | 1168 | 14.60 1859 15,940! 134.2 11.183] 14.25 | 1,716 1238 1140 | «58.0 | 63 50 
3B | 6/8/08 1.250 |12,200 11.20 x106 5000 | 31,890 | 14.22 | 221.0 | 27.62 22.50 34, 400 | 152.5 12.708} 10.35 | 1,080 | 653 580 58.0 | 57 44 
2A 5/8/08 1.501 | 19,600 10.04 x108 4483 | 29,580 13.20 | 271.0 | 33.88 19.18 | 60,800/ 431.0 35.916 | 20,02 | 2,374 1007 939 93.9 | 39° 7 
2B 1/8/08 1.752 | 30,400 11.40 x108 | 5088 | 28,860 12.87 | 351.5 | 43.93 1827 | 88,000) 465.85 38. 16.14 1,979 | 763 690 69.0 | 43 28 
2E 4/8/08) 1.752 | 27,200 11.29 x106 5043 | 25,800 11.52 | 283.3 | 35.41 14.72 | 80,000| 349.4 29.116} 12.10 | 1,841 643 578 =| «57.8 | 48 32 
2C — 30/7/08, 2.002 | 45,200 11.37 x108 5075 | 27,500 12.27 | 477.1 59.63 | 18.95 | 143,000) 752.69 62.720| 20.00 | 2,356 | 746 666 66.6 40 41 
2D 31/7/08) 2.002 | 45,200 11.35 x106 | 5070 | 27,500 | 12.27 | 477.1 | 59.63 | 18.95 | 141,200| 741.4 61.780 | 19.67 | 2,321 | 769 674 67.4 40 20 
1A | 27/7/08) 2.252 |69,600 11.34 x108 | 5065 | 31,100 13.88 | 676.7 | 84.59 | 21.30 | 202,000! 887.0 73.916| 1853 1,956 | 630 590 «=| «58.0 40 47 
1B | 29/7/08 2.505 | 92,800) 11.37 x105 | 5075 | 30,150 , 13.45 | 786.0 | 98.25 | 20,02 | 254,800) 944.2 78,690 | 16.21 | 1,794 543 499 | 49.9 42 31 

| | i i | 











at work undercutting coal. The times over which the 
materials had been at regular works were as follow :— 


No. 3A About 1 month 
No. 3B ee =e de About 12 months 
No. 2A a va on “ “ oe @ ve 
No2B.. an es te a oe ee 
No.2C.. Bo ee ai & a ae 
No. 2D os ® 9” 
No. 1A er as én - am i ~ 
No. IB >i oe in = 


No. 4 and 2 E were turned from samples which had 
been forged closely to the diameters to which they were 
turned, and had done no work before testing. The 
material had undergone a process of oil-toughening. 


Diameter of Material from which Specimens Turned. 
in. 


1B.. 6.25 
1A.. 6°25 
2D.. 5.75 
2C.. 5 
2B.. 5 
2A.. 5 
3B.. 4.5 
3A.. ° 4.5 


The diameters were about } in. greater when the material was 
in the rough—i.e., fresh from the forge. 

The chief numerical results obtained from the tests and 
from the various plottings are given in Tables IV., V., 
and VI., with additional results in Tables VII. to XITII., 
and occasion will be taken in due course to refer to them. 

The Yield-Point in Torsion Tests.—The published re- 
sults on torsion tests for small specimens sometimes show a 
yield-point just beyond the elastic limit similar to that ob- 
tained in tension tests. The author's tests on different 
materials show that there is no very marked yield-point 
in torsion tests corresponding to the yield-point obtained 
in tension tests. Reference toseveral of the autographic 
dis 8, Figs. 3 to 13, will make this point clear. 

d oniial y, and actually, there is a definite, though 
comparatively small, yield-strain well above the elastic 
period, and the author has recently — that this yield- 
strain increases with the torque at the elastic limit as com- 
pared with the torque at fracture. 

Manner of Fracture.—Certain peculiarities during the 
failure of ductile materials under torsional strain, hitherto 
unnoticed, were brought to light during the author’s 
experiments. For torsion tests, a maximum torque at 
which fracture takes place is usually given, and it is 
assumed that this represents the torque for a complete 
and sudden fracture across the entire specimen. his 
is not the case. In most of the tests made failure took 
piace in the following way :— 

As soon as the maximum torque was reached, the end 
of the lever of the testing-machine fell quickly on to the 
bottom stop, when it was noticed that shearing had taken 
place round the od of the specimen. This in 
many cases shows only as a somewhat ragged circular 
line. This first shear so far took place quite silently. 
The poise weight was then run back in the negative 
direction, thus reducing the torque on the specimen until 
the beam of the testing-machine floated in its neutral 


position, equilibrium being thus established between the 
torque on specimen and the resistance. The poise weight 
was then again run forward in the loading or positive 














| TaBLEe VII.—Torque and Local Twist for Specimen 3 A. 


TasLe [X.—Torque and Elongation for Specimen No. 2 B. 











Number of Shear} Torque, in Twist, in Torque Multi- ‘Elongation in Inches} Longitudinal Elon- 
and Float. Inch-Pounds.| Minutes. | plied by Twist. tT 4 gee | (Mean of Four gation 
a. Readings). (to Base 10), 
lst shear .. ; 15,940 | 0 0 — aE 
Ist float .. se 12,260 0 0.0000 _ 
mise | ie | | tmxae | mao |e Tan 
3rdshear.. 11,660 | 72 | 839 x 105 40,000 0.00066 4.8195 
8rd float .. : 9,140 | | i 41,000 0.00077 4.8865 
aa ol ae? ee 42,000 0.00008 | T8195 
Sthshear. 7,860 | 82 | 6.45 x 105 43,000 0.00086 4.9345 
oe sont ss 3 7,260 44,000 0.00091 4.9590 
Sor- 3) ae tS | «6,000 aco | oma 
7thshear.. .. 6,880 | 86 5.92 x 105 46,000 0.00096 4.9823 
7th float .. 6,560 | 47,000 0.00140 31461 
= —.. her 94 6.26 x 105 49,000 0.00141 T1402 
9th shear 6,480 | 98 6.35 x 105 50,000 0.00156 3.1931 
9th float 6,180 51,000 0.00166 3.2201 
= — = 106 | 6.65 x 105 56,000 0.00296 3.4713 
joat . 5, | ant | | = 
1ith shear... 6,000 114 | 6.84 x 105 58,000 0.00826 3.5132 
11th float .. 5,620 | 60,000 0.00856 8.5574 
ie met: Ae ela eye heat e000 | 00448 Sao 
18th shear . 5640 | 124 | 6.99 x 105 64,000 0.00586 3.8235 
18th float .. 5,360 | | 68,000 | 0.00776 3.8899 
—_ Ger.. hod 126 6.99 x 105 70,000 0.00936 3.9713 
se . 72,000 0.01226 2.0885 
15th shear. . 5,400 | 180 | 7.02 x 105 ’ 2. 
15th float 5,120 | 76,000 0.01976 2.2058 
= —y = 136 | 7.18 x 105 80,000 0.08295 2.5179 
17th shear 5,180 | 144 | 7.45 x 105 82,000 0.04086 2.6113 
loth cheer too | use 7.56 x 105 sl —— Stewed 
18th float... .. 4,560 | 1 ea — — 5.0608 
19th failure, with) | oom ss —_— 
loud report ..) 4,680 | 160 7.49 x 165 = 





Taste VIII.—Mean Diameters of Tension Core for 





Nickel-Steel Specimens. 





} 
TABLE X. — Volume of Nickel-Steel S; 





mens between 




















wet - | — | | 
Mean Dia-|Mean Dia- Mean iy lw, 
eee Diameter of | sean Diamet nent - Speci- |" meter meter | Length Length | Volume | Volume 
Specimen. Specimen (very a Tension Core.|Core to Diameter a before after Test- ae r | before | after 
closely). of Specimen. Testing. | ing. . ©: Testing. Testing. ‘Testing. 
i in, 4 1.0009 0.9986 | 11.027 | 11.088 | 18.67 18.686 
‘ ha 0.95 0.25 8A 1.001 0.990 11.9721 12.088 | 19.421 | 19.439 
SA H 02 0.2 3B | 1.2601 | 1.2484 | 11.9820 | 12.024 | 14.70 | 14.72 
sé s. a8 ose 2A | 1.60088 | 1.49512 | 11.9869 12.092 | 21.20 | 21.92 
+4 .- | os a3 2B | 1.76146 | 1.74546 | 11.9742 | 12.0045 | 28.85 | 23.87 
2B 78 06 0.342 2E | 1.7522 | 1.76756 | 11.0063 | 12.0624 | 28.92 | 28.93 
+ Le aes 0.378 20 | 209178 | 1.9928 | 11.9618 | 12.074 | 37.61 | 37.66 
+ : | 0.65 0.395 2D | 2.0018 | 1.9088 | 12.0366 12.1462 | 37.87 | 87.91 
H+ 4 : 075 0375 1B | 2.5005 | 24895 | 11.9286 12.2725] 58.56 | 58.05 
i a as banaeen i 
2.50 0. . 7 a 
| until equilibrium was once more established, when the 





direction until failure of the next ri 
Again there was a sudden 

of the lever on to the bottom stop. The torque was noted, 
and also the little extra twist which had to be put on 
to the specimen to produce shear round this second ring. 
The poise weight was again run 


material. 


or annulus of 
rop of the end 


back to reduce the torque 


third shearing took ee on some definite ring of material 
concentric with and within the second one, the torque 
and twist being again noted. This pee of loading, 
pees w and returning of load until equilibrium was 
established, was repeated until the last fracture took 
— This last fracture was not of the nature of a shear, 
or the specimen broke usually with a loud report, and in 
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DUCTILE MATERIAL UNDER TORSIONAL STRAIN. 
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Fig.3. AUTOGRAPHIC STRESS STRAIN DIAGRAM 
FOR SPECIMEN NPi.s 
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Fig.6 AUTOGRAPHIC STRESS STRAIN DIAGRAM 
. FOR SPECIMEN N°A.1.5 
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Fig.7 AUTOGRAPHIC TORQUE-TWIST DIAGRAM 
1% DIAMETER WROUGHT /RON. N°6. 





Fig. 8, AUTOGRAPHIC TORQUE-TWIST DIAGRAM 
2% DIAMETER WROUGHT IRON N° /2. 
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tase) Twist uv Degrees. 


Fig.9. AUTOGRAPHIC TORQUE -TWIST DIAGRAM 
3” DIAMETER WROUGHT IRON. N° 13. 





(#2941) 


Twist in Degrees. 


Fig. 10. AUTOGRAPHIC TORQUE-TWIST DIAGRAM FOR 
a SPECIMEN N° 2A. 
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DUCTILE MATERIAL UNDER TORSIONAL STRAIN. 


Fig.16. NICKEL STEEL SPECIMEN. 


AUTOGRAPHIC TORQUE -TWIST 
DIAGRAM FOR SPECIMEN N°2C. 
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Fig.12. 
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kh g AUTOGRAPHIC TORQUE-TWIST DIAGRAM 
43 SPECIMEN WN°IA. 


























Fig. (a) 
# 
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(2340) 
Fig. 75. NICKEL STEEL SPECIMENS 


RELATIONSHIP BETWEEN DIAMETER OF 
eTENSIONCORE & DIAMETER OF SPECIMEN 


S10 







Gi 


Tension 
Ne > 
G 


Des umeter of 


Ss 





2% 2% 


~ 


te ve 1% 2 2" 


vse.) Diameter of Specimen 

ae eral instances the two parts of the specimen with the 
cies were shot with considerable force into the bosses of 
the machine. This loud report was due to the fracture in 
tension of the more or less central core (see Figs. 64 to 
‘0) [to be published later]. It will thus be seen that 
these torsion specimens failed gradually by shearing 
from the periphery up to the core, and finally by frac- 
ture of the core with considerable noise. 

With one y omng No. 3a, 1 in. in diameter, as man 
8s nineteen distinct failures were obtained. Table VII. 
gives the results of the tests at fracture for this particular 
specimen and the difference between the angle of twist 
at the maximum torque, and each succeeding, but reduced, 
torque 1s given in column 3, 





Locat Twist in Minutes. 





5000 6000 
— Torque ur Inch -lbs. 
Fig17. MILD STEEL SPECIMENS. 
7 400000 

e) 
nae 
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g.18. NICKEL STEEL SPECIMENS. 





12 WROUGHT IRON SPECIMENS. 





3 4a 6 


4 o a 2 
(raser) Log & Diameter. 
The author has now to explain why the failure of the 
—— takes place in two s A reference to 
| Fig. 14 will make this clear. Although the fracture in 
many tests approximates to a plane ————— to 
| the axis, yet, age ay it is irregular in form, and con- 


| sequently as the twist proceeds there is a wedging action 
(see Fig. 14), whereby the large outer annulus surrounding 
the core is 


ually put in compression, with Ya 
tension on the core. This fully accounts for the lou 
report heard at the final fracture, and is at the same time an 


| explanation of the reason why in some cases the two parts 


of the imen with the dies are shot into the bosses of 
the torsion-bracket and the torsion-wheel. In the ial 
case where the plane of fracture is inclined somewhat to 





. WROUGHT IRON SPECIMENS. 
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Fig. 21. RELATIONSHIP BETWEEN WORK DONE AND 
1400 DIAMETER FOR MILD STEEL SPECIMENS 

















3 





| en 


§ 





8 











Work in Inch -tons 
8 




















a4 Log: of Diameter 
olin te te ews 
0 % r 1% 2° 2" 3 
(asev) Diameter in Inches 


22. MILD STEEL SPECIMENS. 
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Fig.23. NICKEL STEEL SPECIMENS 
RELATIONSHIP BETWEEN WORK DONE 
& VOLUME OF SPECIMEN 
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the axis of the specimen a somewhat similar action 
ensues, with the difference that there would be a 
tendency to open out on one side of the section and shear 
eccentrically. Professor W. C. Unwin also called the 
author’s attention to the fact that there was a fracture due 
to tension. 

It is also interesting to note that the diameter of the 
tension core is, cough , proportional to the diameter of 
the specimen, and a reference to Table VIII. and Fig. 15 
will make this clear. ; 

In order to determine if there was any marked rela- 
tionship between the torque as it was reduced from the 
first shear to the final fracture of the core in tension, and 
the angle of local twist while the shearing was. taking 
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DUCTILE MATERIAL UNDER TORSIONAL STRAIN. 
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NICKEL STEEL SPECIMENS 


Fig.27 





o 5000 =30000 45000 
298 8) 


place, the author took for a good many specimens the 
readings between torque and the local twist, while the 
shearing ually spread from annulus to annulus, from 
the periphery inwards, for each step-by-step reduction in 
the torque, and plotted these two variables on 
paper, and obtained widely different results for different 
specimens, due to the variation in the form of the frac- 
tures, or the elevation and de: ion of the different 
ts of the surfaces over which shearing had taken place. 
‘or all the nickel-steel specimens the fractures took 
a m:t square across the specimen, with, however (see 
photographs shown in Figs. 52, 55, 56 to 58, and 64 to 70, 
to be published later), elevations and depressions near the 
periphery which, by the wedging action already referred 
to, produced tension in a more or less central core of the 





REDUCTION IN DIAMETER ON TORQUE BASE. 


75000 90000 15000 [20000 135000 150000 165000 180000 195000 210000 22500) 200000 255000 


Torque wv Inch-las. 


specimen. Figs. 64 to 70 are reproductions from photo- 
graphs showing the ne of the fractures for several 
of these specimens. Table VII. and Fig. 16, for one test- 
piece, No. 3a, give some idea of the kind of result which 
would be obtained by the fracture of a homogeneous 
material in which complete shearing took in a plane 
perpendicular to the axis. There would, of course, in 
this case be no elevations or depressions similar to those 
Anastanl ptewedll cleaiegibseakeais wih tepek 
structural parts would simply glide uniformly wi 
to this plane one over the other. 7 

In column 4, Table VII., the product of the twist in 
minutes and the torque in inch-pounds is stated for each 
shear, and it will be noticed that they approximate to the 


mean of these products. Consequently it may be inferred 





NICKEL STEEL SPECIMEN 2B. 





Torque tv Inch-lbs. 


(essa 


that the curve between torque and local twist is, for a 
homogeneous material, a rectangular hyperbola. 
Relationship between Breaking Torque and Diameter.— 
In Figs. 17, 18, and 19 the results, as between breaking 
torque and diameter for the three series, wrought iron, 
mild steel, and nickel steel, are plotted on squared paper, 
and regular curves are drawn, giving an indication of the 
relationship which would hold between torque and 
diameter for a homogeneous material. Failure by points to 
approximate to these curves shows lack of uniformity in 
the composition of the material, as evidenced by varia- 
tion in the angles of the helical lines of twist (see column 
22, Tables IV. V., and VI.). For a uniform material 
these angles should have a constant value for the same 
material whatever the diameter of the specimen. It is 
shown that the equation connecting the two variables is 


T. =ad", 
where Ty is the torque at fracture, d the diameter, a a 
constant for the given material. Taking logs of both 
sides of this equation we get 
log Ts = log a + nlogd, 

which isin form the equation to astraight line. 
18, and 19 give the plottings for the three series, 
mild-steel specimens we get approximately 


T» = 5.9 d3 inch-tons. 
For the nickel-steel specimens 
To"= 7.85 d3 inch-tons. 
For the wrought-iron specimens 
Ts = 4.7 d3 inch-tons. 
Consequently it may be inferred that the torque at frac- 


ture for different diameters varies directly as the cube 
of the diameter. 

It may also be inferred that the torque to produce any 
given twist as represen by the angle of the helix is 
proportional to the cube of the diameter for a given 
material. This last result may be inferred from other 
results given in the paper. 

Relationship between Work and Diameter and between 
Work and Volwme.—Plottings are given in Figs. 20, 21, 
22, 23, which furnish conclusive indication that the work 
done is proportional to the square of the diameter, and to 
the volume for a homogeneous material. Indications of 
this result are given in Tables TV. to VI., where work 
done per unit volume is tabulated. Useful equations, 
giving the work done in inch-tons per unit length for 
specimens of different diameters, may be obtained. 

A study of the results in this r will show that the 
equations imply that the angle of the helix has the same 
value for all specimens for a given material irrespective 
of the diameter. Departures from the above results are 
due to the variation in these angles. See Figs. 49, 50 and 
51, to be published later. 

As a matter of interest it may be noted that if 
T. = a.d* where T; is the breaking torque, and if 
W =a,.d? where W is the work necessary to produce 
fracture, that 

ad _ad 


eS => —<————— = — 
a d? 


- = 
Plottings between d and ~ for the wrought-iron speci- 


WwW 

mens are given in Fig. 24, thus indicating this linear rela- 
tionship for a homogeneous material, with definite and 

constant value for a constant angle of helix. ; 
Alteration in the Dimensions of a re during 
Straining.—Some earlier torsion tests e by the author 
on specimens of mild steel showed that specimens became 
measurably longer with corresponding or very small 
reduction in diameter ; consequently, in carrying out the 
majority of tests reported in this paper, measurements 
for elongation and reduction in diameter were very care- 
fully taken at varying torques. A special micrometer 
length gauge was used, by means of which distances could 
be measured fairly approximately in ten-thousandths of 
an inch, while an ordinary micrometer gauge was used to 
take the diameters. specimen had, before testing, 
turned on the inside face of each enlarged end a rebate, so 
as to form a register for the ends of a micrometer gauge. 
In determining the elongation for 7 given torque, it 
was found necessary, owing to very slight, though measur- 
able, distortion, or bending of the specimen, to measure 
lengths between the two ends at four different places 
round the circumference, and the mean of these four 
ings was taken as fixing the axial length ; while to 
determine the reduction in diameter measurements were 
taken across a number of sections along the length, three 
diameters being gauged at equal distances round each 
section. The mean of these results were taken as giving 


Figs. 17, 
For the 


= Kd. 
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the diameter. The making of these measurements, through 
many long hours, while the tests were in progress, was 
very tedious work indeed, and the author has to express 
his indebtedness to his workshop mechanic, Mr. A. A. 
Ross, for the very great care and accuracy with which he 
carried the task through. 


TaBLE XI.— Work Done in Twisting 3-In. Wrought-Iron 
Specimen No. 13 for Different Values of Twist (from 
autographic diagram). 


Twist in Degrees. Work in Inch-Tons. 
25 21.13 
50 49.6 
75 85.8 

100 122.3 
125 162.5 
150 204 
175 247.5 
200 294 
225 341 
250 388.2 
275 437.4 
300 488.5 
325 539 
350 590 
375 642 
400 694 
425 732 
450 783 
7 852.9 


TABLE XII.—Mild-Steel Specimen No. 7. 




















| 


A. B. Cc. D. E. 
Ratio of . . . | 
: Elastic Resi- Work after : 
= Limit of | ‘lienceupto Limit to | Ratio of 
Limit of , Elasticity | [init (per Fracture | D 
Elasticity. — Unit (per Unit | Cc 
| Fracture, | [ength). ngth). | 
in. -Ib, in.-tons 
56,000 pm 17.21 107.17 13,950 
61,560 0.2 20.78 107.18 11,530 
76,950 0.26 82.53 106.938 | 7,350 
92,340 0.3 46.75 106,80 | 6,120 
107,730 0,35 63.95 106.18 | 8,720 
123,120 0.4 83.35 105.38 | (2,834 
13,845 0.45 102.60 104.95 2,291 
15,380 0.5 129.80 | 1023 1,776 
Taste XIII. 
No. Ratio of Elastic Limit | Ratio of Total Plastic 
to Torque at Failure. Work to Elastic Work. 
Wrought Iron, 
1 | 0.25 4,591 
2 0.268 8,359 
3 0.247 8,715 
4 | 0.248 3,891 
5 0.246 5,880 
6 0.216 4,147 
7 0.234 6,906 
8 0.252 3,900 
o) 0.203 9,548 
10 0.180 12,520 
1l 0.211 10,116 
12 0,205 8,748 
13 0.208 | 8,421 
Mild Steel. 
Als 0.213 | 11,030 
ls 0.208 | 9,895 
6 0.19 14,390 
7 0.182 13,880 
: Nickel Steel. 
7 0.406 1,397 
3A 0.353 1,716 
3B 0.354 1,030 
2A 0.322 2,374 
2B 0.346 | 1,979 
2E 0.34 | 1,841 
2C 0.314 2,356 
2D 0.32 2,321 
1A 0.344 1,956 
1B 0.364 1,794 


To eliminate as much as possible error due to expansion 
caused by rise of temperature during the experiments, 
most of the tests extended from four to ten hours, the 
duration varying with the size of the specimen, though 
any of them could have been completed in a few minutes. 

The elongation plottings for the different — for 
the wrought-inon and nickel-steel specimens, are shown in 
Figs. 25 and 26 to a common torque base. Plottings for 
mild steel (not shown) give elongations intermediate to 
those for wrought iron and nickel steel. For the specimen 
in each series the ordinate to each black dot in the diagram 
reprvsents the difference between the initial length of the 
Specimen and the mean of the four lengths for the par- 
ticular torque as abscissa. The corresponding reductions 
im diameter are similarly plotted for the nickel-steel 
Specimens (see Fig. 27). Tt was not possible to measure 
the reduction in diameter for the wrought-iron specimens, 
owing to the considerable roughening and irregularity of 
the surface which developed during the test (see Figs. 52, 
53, and 54, to be published later). There was no difficulty, 
how: ver, in gauging diameters on the mild steels and the 
nickel steels, for the cylindrical surfaces remained smooth 
from start to finish. 

_ Reference to the diagrams will show that the elongations 
varied from about 0.04 in. to nearly 4 in., the larger elon- 
gations being obtained with the wrought-iron specimens, 
and the smallest with the nickel steels. 

The author has — in various ways and for many 
tests the results obtained for elongation, and finds that 


the relationship between elongation ¢ and torque T follow 
the compound interest law of the form 


e=aeT 


where ¢ is the base of the Naperian system of logarithms. 

Taking logarithms of both sides uf the above equation, 

we get 
log e = log a + b T loge, 
which is, in form, the equation to a straight line. 

In Fig. 28, for specimem No. 2B the log of elongation 
is plotted against the torque (see Table IX.), and it will 
be seen that there is a linear relationship between these 
two variables, thus confirming the above result. 


For this particular specimen 
1 
* = 66,100 
and 
1 
b= im 
Corresponding plottings for wrought iron give somewhat 


ir lar _ - +m 

aving found that the specimen unde’ change in 
length and diameter while under test, the author was 
curious to know whether there was any alteration in 
volume taking place ; and although the experiments made 
were of too complex a character to deal with at the same 
time as this problem quite as scientifically as he would 
have liked, yet the results calculated and given in 
Table X. are of some interest, It would appear from a 
comparison from columns 6 and 7 that there is very little 
change in volume ; what little there is seems to be by way 
of an increase. The author would like to ask this ques- 
tion: ‘*Does it not follow that if work has been done in Ya 
ducing plastic deformation in material which is not fully 
plastic that there must be, theoretically, some little change 


in the volume?” 
(To be continued.) 





HYDROPLANES OR SKIMMERS.* 
By Sir Jonn THORNYCROFT. 

VESSELS which pues reduce their displacement when 
travelling at high s s are generally called ‘‘ hydro- 
planes,” but this name is not satisfactory, as the surfaces 
on which — glide are not always planes. 

To call such vessels ‘‘ gliders” or ‘‘skimmers” has been 
suggested as more appropriate, but the former title sug- 
gests smooth motion, and this is not always a c - 
teristic of the motion attained, so in this paper the latter 
word will be used to describe boats which at high speeds 
are heavier than the water they displace. 

Skimmers are very ancient, and are still used by some 
of the inhabitants of islands in the Pacific, in what must 
be their simplest form. A single slab of wood, rounded 


i 
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at the edges, supports a man in airy costume, where hu, 
waves form a sufficient slope to enable the man, pode 
by frevity, to attain the necessary start. 

e problem of making a boat glide steadily on the 

surface of the water is not an easy one. - Steadiness can 
probably be gained by using a number of planes, but this 
1s likely to increase the frictional resistance. en a 
number of planes are used to support a given load, each 
must be of less length than when only one is used. The 
friction per unit of surface being greater for short sur- 
faces, and as it is improbable that a smaller total surface 
will be sufficient, the necessary power required for a 
given _ must be more. 
Mr. Froude’s opinion was that the best results could be 
obtained froma single plane, but this must maintain a 
particular angle to the water surface. He made a model, 
in which three surfaces were attached to a frame, and 
towed in such a position that the wake of either of the 
three did not interfere with the water on which any one 
of them had afterwards to run. He also proved by theory 
that the angle the plane should have to the line of motion 
should be such that the resistance due to surface friction 
should be equal to the resistance due to gravity, or the 
horizontal component n to balance the weight of 
the vessel on the incline of the supporting surface. This 
inclination he found to be about 1 in 14, so the total re- 
sistance amounts to about one-seventh of the weight or 
displacement of the vessel. This friction, however, de- 
pends on the value to be attached to the surface friction, 
and this also varies with the quality of the surface and 
the length of the surface rubbing. 

Mr. Froude found, when experimenting with the 
Ramus model, that the front plane lifted entirely above 
the water surface as the speed was increased, and the 
centre of gravity apparently overhung all natural support. 

It is evident that this effect can only be produced by 
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having the pressure on part of the surface less than the 
atmospheric ure. The author has made some ex- 
periments to illustrate this with a model, the bottom of 
which is, for the most part, a simple plane, but at the 
after end the surface can be turned to a slight angle, and 
the result may be seen in some photogra) where the 
model is seen jumping clear of the water surface. 

When the bottom surface was left flat throughout its 
length, the model glided smoothly over the water ; but 
when the tail part was bent down, the model prompt! 
dived. These experiments seem to show that the end- 
wise vertical section of the bottom of a skimmer should 
be a straight line ; although a hollow curve would seem to 

mise a more even distribution of pressure on the 
ittom. 

In a boat intended for skimming or sliding on the 
surface of the water with the least possible disturbance, 
there are a number of elements to consider, and, unfortu- 
nately, these do not all lead to the same proportions of 


d ls 

The lifting force depends on the amount of surface and 
the speed, while the friction for a certain amount of 
surface will decrease with greater length; but the speed 
at which skimming will take place must increase with 


ee ag 

t a certain velocity, the performance of a skimmer 
model is very bad, owing to the formation of waves, 
which allow the stern of the vessel to fall and greatly 
increase the angle of the planes, thus rendering it more 
difficult for the vessel to mount to the surface and skim. 
This difficulty may be lessened by either year =f the 
amount of supporting surface, or reducing the weight of 
the vessel, the surface remaining the same. The strength 
necessary to withstand the shocks to which this kind of 
boat is subjected renders reduction of weight difficult, 
but the speed at which skimming commences should be 
kept as low as possible. A very wide, short boat leads to 
excessive air resistance, and this air resistance mes 
quite important at speeds of about 30 miles an hour ; so 
too t a width must not be used. 

e wave formation, when a skimmer is moving below 
the skimming phase, resembles that of an ordinary vessel, 
but the waves are larger in proportion to the size of the 
vessel, and diverge at a wide angle. This is illustrated by 
Ramus’s model at low speed (Fig. 2, page 314). The con- 
trast is great when the same model is made to travel fast, 
when the volume of the waves is much less and the angle 
of divergence is small (Fig. 3). The position of the centre 
of ago is very important to get the best result. 

n the models tested improvement ap) to take 
place as this was moved aft until skipping or flapping 
commenc?s. This dancing motion may me dangerous, 
but the best results seem to coincide with its commence- 


ment. 

It has been suggested that the Gyrinus (Figs. 5 and 6) 
lifted and cotneet ths displacement like a A Pa but 
the photographs of the boat at full speed clearly show 
that such is not the case ; for while the bow is nearly at 
the same level at rest or s , when moving fast the 
stern is much lower. The fore part of the boat appears 
to plough a channel, into which the stern falls, and with 
increase Of speed the resistance rises very rapidly, although 
the form of stern would appear well adapted to avoid 
this result: The lines of the Gyrinus, produced by ver- 
tical longitudinal sections, rise very gently and terminate 
in a sharp angle; therefore there is no surface which can 
suck the water up, and by so doing reduce the pressure 
below that of the atmosphere. The growth of resistance 
in a skimmer differs from that in an ordinary boat in a very 
marked manner ; it rises very rapidly at first with increase 
of speed, but when the condition of skimming is estab- 
lished it does fall temporarily, and afterwards only rises 
very slowly, se that the power uired only increases a 
little faster than the velocity. is is illustrated by a 
diagram (Fig. 1), in which the resistance of the Gyrinus 
and a skimmer of the same weight is plotted, in which 
case the curves cross at about 7 knots. The boat form 
is much the best for lower speeds, while above the point 
where the resistances are equal the advantage is greatly 
in favour of the skimming model. 

Experiments were made with theGyrinus model towed 
backwards (Fig. 5), to illustrate the clinging of water 
to the rounded stern, which the bow then represented ; 
and although this gave no trouble at ordinary speed, the 
effect at extreme s is surprising, The real stern 
lifts, and the bow is depressed, until the vessel makes a 
large angle with the line of motion, as was found to be 
the case when Mr. Froude towed the Ramus model. 

Air under Skimmers.—Air is supposed to pass under 
skimmers; but this is only likely to take place when the 
water surface is broken, as it is well known that a jet of 
water impinging on a surface, even at an acute angle, 
does not all pass under in the-direction of the jet. A 
small part near to the surface has its motion reversed, 
and renders the passage of any air between the jet and 
the surface impossible. If, however, the surface of the 
moving water is broken or churned into foam, then that 
mixture of air and water will pass along the surface ; 
what will be the effect of this seems uncertain, but the 
late Lord Kelvin was thoroughly of opinion that the 
friction of this mixture would be ter than that of solid 
water. The form used by Mr. Fauber is adapted to eject 
any air from under his vessel, and perhaps he obtains from 
this some advan which balances what would appear 
to be a loss due to the many short skimming surfaces. 

Skimmers are near relations to flying-machines, and 
although smooth water would a; to form a definite 
plane on which to travel, a boat of thiskind, when moving 
at high speed, is not content to be limited to motion in 
two dimensions, but tends to oscillate vertically, and jump 
— ee water surface, and, under some conditions, to 

ive below. 





The results of the recent racing at Monaco, where 
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EXPERIMENTS ON HYDROPLANES OR SKIMMERS. 





Fia, 2. 
Wipe ANGLE or DiIvERGING WAVES. 





Fic. 4. 


skimmers of several different forms have been competing | 
with ordinary boats, are of interest, as the results obtained 
give further proof of the very high speeds that can be got 
with the former, although the conditions were not favour- 
able to the skimmers, owing to the rough state of the 
water, by which the hulls of several were damaged so 
much as to prevent continued running. 

The phd» obtained were very remarkable, the Due, 
one of the skimmers, with only about 120 horse-power, 
reached 35.8 knots. The Ursula was only about 1 knot 
less in speed, but it must be remembered that this vessel 
had sanatiieiete giving about six times as much power, 
and its length was also much more, the Duc being 26 ft. 
in length and the Ursula 49ft. Photographs taken of the 
latter vessel in motion show that the waves produced 
were large. 

The Dixie and Panhard-Levassor were both very good 
boats of their class, and it was unfortunate that they Both 
had troubles which prevented their best speeds from 
being attained ; but still they were evidently so far be- 
hind the skimmers as to leave no doubt as to the relative 
value of the two classes in matter of speed alone. 

In the Ramus form, which has been greatly adhered to 
by most constructors of skimming boats, the fact does not 
appear to have been considered that, in order to attain 
the skimming phase of motion, an intermediate speed 
must be passed through, during which the large spaces 








Ramus Mops. Movine SLowty, sHowING 


Ramus Mopet vusep For Tests in TANK. 








Fie. 3. 


Fic. 6. Gyrus Mopet sken FRom Oppo- 
SITE DIRECTION TO THAT IN Fa. 5. 


behind the step or steps are filled by eddies absorbing a 
large amount of work, and giving rise to much increase of 
resistance. 

This may be avoided to a great extent by using a vessel 
approaching ordinary form, which at high speed should be 
supported principally on one continuous surface, at the 
proper angle to the line of motion, this surface being 
separated from its after extension by a sufficient angle to 
enable the water to leave the surface at its after edge, but 
the change of plane or step to form this edge need only 


be small, and form only a slight departure from a con- | 
— curve, suitable for the lengthwise section of a | 


t. 
A model constructed on this principle, and fitted with 
a device proposed by Mr. Tom Thornycroft to keep it at 
the proper angle for skimming, gave good results. The 


device consisted of a small plane attached to a down- | 


ward extension of the stem or forward deadwood, parallel 
to the bottom surface of the boat at its centre or 


greatest section, but about 1 in. below this surface, and | 


this, although offering little resistance at starting, as the 
water can flow over it, affords the necessary stability to 
keep the boat at the right angle for skimming. 

ank experiments with the model were so far satisfac- 
tory as to lead to the building of a boat. moulded on the 
same lines, and propelled by a 4-in.-bore four-cylinder 
Thornycroft petrol-motor, giving about 55 horse-power, 


Ramus Mope. Sximuine ; Onty SiicgHt WavE 
ForMaATION ; DivERGING ANGLE ACUTE. 





Fie. 5. Gyrinus Mover Towrp Back- 
WARDS ; VELOCITY INCREASED. 


Fic. 7. Punt-Formep Mopet, witn Tatt-PIece 
CaPaBLE OF Brine Bent To a Suicnt ANGLE. 


| The principal dimensions of this boat (Miranda III.) 
| are :—Extreme length, 22 ft.; beam, 6 ft. 10 in.; depth, 
2 ft. 9in. Photographs (Figs. 9 to 12) best illustrate her 

rformance, which 1s good at both low and high speed ; 
out there is an intermediate one at which it is less satis- 
factory, and the trim is disturbed by the formation of 
waves during the stage of lifting from the floating position 
to that where the displacement is greatly reduced and 
skimming established ; this corresponds to about 17 knots, 
as indicated by the model experiments. From this speed 
to the highest yet obtained in this boat—27 knots—the 
running is quite smooth, and there appears to be no ten- 
| dency to vertical oscillation, and the wave formation 
does not increase with the speed ; experiments made 
to measure the thrust of the screw show a higher thrust 
at a speed just below that of skimming than at the 
highest s obtained. 

Since the tank experiments, trial has also been made 
with a punt-formed boat (Fig. 7) 15 ft. by 54 ft. by 13 ft., 
having a foot or suspendéd small plane under the bow ; 
the motor consisting of two cylinders of the same dimen 
sions as the four in Miranda III. In this boat it was 
| necessary to make a sort of pocket in the bottom to find 
| room for the fly-wheel and lower part of the motor. This 

formed a third plane, which scarcely touched the water at 
| high speed ; but owing to the eddy space behind, it is a 
| source of much resistance at low speed, and causes the 
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THE HYDROPLANE BOAT “MIRANDA III.” 














Fic. 8. View sHowrne Four-CyLinpER Motor, 





Fic. 9. Vxssex Movine Siow zy, 
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Fie. 10. Vesset Movine a Littie Faster. 








Fic. 12. Vesset SKIMMING. 


boat to stop very suddenly’; and in this particular she is 


very different from Miranda III., which will shoot many | In sending us a copy 
| journal, the editor infor 


yards after the power to drive has 
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Fie, 13, VESSEL IN THE SHOP. 


**CONCRETE AND CONSTRUCTIONAL ENGINEERING.” — 
of the September issue of this 
ms us that it will now be published 
asa monthly, instead of every two months, as formerly. 
The September issue in question contains articles on 


{ux Duren Navy.—The naval expenditure of Holland | “ Reinforced Concrete at the National Gallery ;” “‘ Earth- 
for 1909 has been fixed at 1,677,473/., showing an increase | quake-Proof Buildings ;” *‘ Tests on Reinforced-Concrete 


vl 111,205/. as compared with 1908. The amount proposed 
to be expended on new construction this year is 356,800/.; 

1 this total the ironclad Seven Provinces figures for 
26,0002. A first annuity of 19,8007. has also been applied 
for this year for the construction of a submarine, which 
is to cost altogether 63,6002. Another first annuity of 
&4,000/. has been applied for for the construction of two 
torpedo-boat destroyers. The two destroyers are to 
Strengthen the squadron maintained by Holland in the 
Dutch Indies ; they are to steam at the rate of 30 knots, 
and they are to carry four heavy guns, four mitrailleuses, 
and two torpedo-tubes. They will also be fitted with 
installations for wireless telegraphy, 





ms ;” and others dealing with concrete work. 





Bripck Construction in Roumania.—The Curier 
Financiar, Bucharest, contains a notice, issued by the 
Roumanian Ministry of Public Works, to the effect that 
tenders are invited for the construction of a metal bridge 
over the River Argesh at Curtea-d’ Argesh, opposite Vaei- 
Danului. The upset price is at 260,000 francs 
(10,400/.). Tenders should be addressed to the Ministére 
des Travaux Publics, Bucharest, where they will be opened 
on October 5. It is understood, says the Board of Trade 
Journal, that the above competition is limited to firms 
who may be invited, 








Sreep Surricient to Lirr Bow, nut not STERN, 


Tue River Wey,—Un Wednesday, the 25th ult., the 
substantial and pictu ue new bridge over the River 
Wey, at Guildford, was formally opened by the Mayor 
and Corporation. The bridge was erected from the de- 
signs of Messrs. Clemence and Moon, architects, Guild- 
ford, Messrs. Henry Adams and Son, of 60, Queen 
Victoria-street, London, acting as consulting engineers. 
The cost was detrayed by public subscription. 





Leevs Sewacr Disposat.—Lord Robert Cecil, M.P., 
the umpire in arbitration proceedings between the Leeds 
City Council and the Hon. E, Wood with regard to the 
purchase of 600 acres of the Templenewsam estate for 
a em of sewage disposal, has decided that the Council 


shall pay 149,644/. for the land which it requires. It is 
| estimated that the total cost of carrying out the project 
will be 1,250,000/. When finished, it will be the t 


undertaking in the a pee for the treatment of sewage 
upon the bacteriological system. 





Tue InstirvTion or Mintne ENGINEERS.—The twen- 
tieth annual general meeting of this Institution Will'take 
place on Wednesday, September 15,: at Neweastlé-tipon- 
Tyne, in the Lecture Theatre of the Memorial 
Hall of the North of England Institute of Mining and 
Mechanical Engineers. e following papers will be 
read :—‘** Fire-Damp Caps and the Detection of Fire- 
Damp in Mines by Means of Safety-Lamps,” by Messrs. 
E. Bessell Whalley and W. M. Tweedie. ‘‘ Equipment 
for the Study of Flame-Caps and for Miscellaneous Ex- 
periments on Safety-Lamps,” by Professor G. R. Thomp- 
son. ‘** An Account of the Method gine in Stop- 
xing an Extensive Leak, under re ressure, in the 

ubbing of the East Pit, Murton Colliery, 1907,” by Mr. 
W. O. Wood. “ Sinking through Sand at Newbiggin 
ores by Messrs. E. M. Bainbridge, Jun., and Walter 
M. fearn. Other papers which have already appeared 
in the Transactions will be open for discussion. Excur- 
sions have been arranged to the Carville power-station, to 
the Harton Colliery, to the sinking of the Newbiggin 
Colliery, and to the excavations on the Roman site at 
Corbridge 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Au 25. 

Tue most significant feature in the steel industry 
for the past week was the submission of inquiries for 
crude and finished material to be delivered during the 
first half of 1910. Indications of such a demand have 
not been wanting for several weeks past. Much busi- 
ness of this character would have been done except for 
the unwillingness of manufacturers to accept it on the 
basis of prevailing prices. As compared to a year ago, 
—_ in all products excepting steel rails are lower. 

fanufacturers have adopted the waiting a | with 
reference to next year’s deliveries, presumably be- 
lieving that as time goes on, and necessities increase, 
prices will advance. This is a safe and, in fact, an 
unavoidable conclusion. It is especially a safe con- 
clusion in view of the fact that the railroads of the 
country have not yet entered upon extensive better- 
ments. It is true that many systems are more 
or less liberal buyers. Large quantities of rails have 
been ordered, mostly for new construction. Careful 
inquiry reveals the very interesting fact that many 
systems have completed estimates for extensive needs, 
but have not yet placed orders. Just why they rte 
in the face of advancing prices, is not apparent. f 
course, no change in steel rails is anticipated, but 
the question of prompt deliveries next year may be- 
come an important one. Already premiums are being 
asked, and paid, for early deliveries of constructive 
material, 

Basic steel is scarce, and is advancing. The trunk 
line roads have been contracting for the awe 4 delivery 
of steel cars, and the car works are generally sold up 
to the end of the year. The immense car works at 
McKees Rocks are still idle because of a strike, so 
far successfully engineered. On last Sunday several 
lives were lost by collisions between the strikers and 
the constabulary. The search-light which floods the 
mill area at night with light was shot away, and this 
gave the strikers, who have in their possession large 
supplies of explosives, the desired opportunity for 
attack. The sheriff is considering the matter of call- 
ing upon the governor for State troops to put down the 
troubles. The car-plants elsewhere are working to 
the limit of capacity, and deliveries are being made as 
fast as blocks of cars are completed. An immense 
number await removal. The demand for tin-plate 
throughout July and August has been exceptionally 
large, and additional capacity is being brought into 
requisition. 





Tur CONGRESS FOR TESTING MATERIALS, COPENHAGEN. 
—The attendance at the Fifth International Congress for 
Testing Materials, to be held in Copenhagen from Sept- 
ember 7 to 11 (with some subsequent excursions), will 
be exceedingly large, inasmuch as some 700 forei 
members are expected and about 250 from Denmark. 
The number of Englishmen likely to be present is 
estimated at about 40. There are some 60 official re- 
anne ae from foreign . a The King of 

nmark will, it is expected, Le present at the opening 
ceremony, which ‘will take place at the University. 
eae tr d to the original plan, the meeting should have 
been held at the Houses of Parliament, but this has had 
to be altered, as the Rigsdag is sitting, and instead, the 
congress will meet at the town-hall, where the Crown- 
Prince will open the first meeting. An interesting 
departure will be inaugurated by this congress, the 
Valdemar Poulsen telegraphone being here, for the first 
time, used as a mechanical shorthand writer. Some 
difficulties in this connection, especially the drawback 
that the speaker would have to speak directly over the 
telegraphone, are rp ony to successfully over- 
come. A number of busy days, to be followed up by 
social functions, are in store for the members. 





GENERAL Trape Noriors.—Messrs. Clarke, Chapman, 
and Co., Limited, Gateshead, have recently booked the 
following orders for the * Woodeson patent” water-tube 
boilers :—Three large boilers for Bury Corporation ; one 
for the Admiralty ; four for the new coke-oven plant of 
Messrs. Strakers and Love; one large boiler for the York- 
shire Electric Power Company ; for two large boilers for 
the power-station in Naples; also important orders for 
1 boilers for South Africa and Japan. Many of these 
boilers are for customers who have already such boilers 
in use.—Messrs, Samuelson and Co., Limited, Britannia 
Works, Banbury, have received an order from_ the 
Buenos Aires and Pacific Railway Company, Limited, 
for an extension of some 30 smiths’ hearths, together with 
one of their electrically-driven “‘ Acme” blowers for same, 
for the company’s workshops at Alianza, which Messrs. 
Samuelson and Co., Limited, had previously fitted u 
with a large number of hearths. They have receiv 
an order from the same company for 24 hearths, with one 
of their ‘* Acme” blowers, for a new shop, to be shipped 
to Bahia Blanca.—A contract for a large water-purif ing 

as ine 


plant for H.M. Dockyard, North Devonport, 

laced in the hands of the Harris Patent Feed-Water 
‘ilter, Limited, of London and Newcastle-on-Tyne. The 
contract includes all structural ironwork for supporting 
the plant over the boilers in the boiler-house, all the 
pipes and valves conveying the water to and from the 
a 
0 


gecreies. The plant is arranged to treat 7000 gallons 
condensed steam per hour, and it is guaranteed to 
remove absolutely every trace of oil therefrom. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market ae quietly, but the tone strengthened 
pa? quickly, and 13,500 tons of Cleveland warrants were 
dealt in. iron advanced from 50s. 10d. to 51s. 24d., 
while forward iron rose from 5ls. 1d. to 5ls. 5d. one 
month, and 51s. 84d. to 51s. 104d. three months, and 
there were also dealings at 51s. . twenty-nine days, 
and 51s. 3d. October 21. Closing eo were 
5ls. 3d. cash, 51s. 6d. one month, and 51s. 114d. three 
months sellers. One month sellers of hematite quoted 
61s., and buyers 60s.. The market was stronger in 
the afternoon, and 7500 tons of Cleveland warrants were 
= through at 51s. 44d. cash, 51s. 6d. eight days, and 
1s. 7d. and 51s. 84d. one month. Sellers’ closing prices 
were 51s. 44d. cash, 51s. 74d. one month, and 52s. 14d. 
three mont Hematite was easier at 60s. 74d. one 
month, and 61s. three months sellers, with buyers offering 
60s. 6d. one month. On Friday morning an easier tone 
revailed, and 6500 tons of Cleveland warrants changed 
ands at 51s. 3d., 51s. 4d. and 51s. 3d. cash, 51s. 7d. 
and 51s. 64d. one month, and 52s. three months. The 
closing prices were 51s. . cash. 51s. 64d. one month, 
and 523. Od. three months. Weakness was evident at 
the as of the afternoon session, and only three lots 
of eveland warrants were done, the figures being 
51s. 24d. seven days, and 51s. 44d. one month. At the 
close there were sellers at 5ls. 2d. cash, 5ls. 5d. one 
month, and 51s. 11d. three months. On Monday morning 
the market again became weaker, and Cleveland war- 
rants were done at from 51s. 2d. to 50s. 114d. cash, from 
5ls. 54d. to 51s. 3d. one month, at 51s. 94d. November 25, 
and from 51s. 94d. to 51s. 8d. three months. The turn- 
over amounted to 11,500 tons, and mages 4 sellers quoted 
51s. cash, 51s. 3d. one month, and 51s. 8d. three months. 
Buyers of hematite offered 60s. 44d. one month, but there 
were no sellers. In the afternoon the market was a little 
firmer, and 6500 tons of Cleveland warrants were dealt in 
at 51s. 1d., 51s. Ojd., and 51s. 1d. cash, and 5l1s. 4d. and 
51s. . twenty-five days, and the closing prices were 
51s. ld. cash, 51s. 4d. one month, and 51s. 94d. three 
months. Hematite was firmer at 60s. 6d. one month 
buyers. On Tuesday morning a strong tone prevailed, 
and Cleveland warrants were done at 51s. 4d., 51s. 5d., 
and 51s. 4d. cash, 51s. 6d. and 51s. 7d. one month, and 52s. 
three months. The dealings only amounted to 4500 tons, 
and the session closed with sellers quoting 51s. 44d. cash, 
51s. 74d. one month, and 52s. 1d. threemonths. Hematite 
was also stronger, and 1000 tons changed hands at 60s. 104d. 
one month, with closing buyers at 60s. 9d., and sellers 
at 61s. In the afternoon the market continued firm, 
and some 7000 tons of Cleveland warrants were done at 
51s. oie: and 51s. 5d. cash, 51s. 74d., 51s. 84d., and 
51s. 74d. one month, and 52s. 14d. three months an 
November 10. Sellers’ closing quotations were 51s. 5d. 
cash, 51s. 74d. one month, and 52s. 2d. three months. 
When the market opened to-day (Wednesday) the tone 
was again firm, but business was rather quiet. The 
dealings consisted of 3000 tons of Cleveland warrants 
at from 51s. 64d. to 51s. 74d. to 51s. 7d. cash, and at the 
close sellers were firm at 51s. 74d. cash, 51s. 10d. one 
month, and 52s. 4d. three months. At the afternoon 
session Cleveland warrants were weaker, and again some 
3000 tons changed hands at 51s. 5d. cash, 51s. 64d. four- 
teen v5, 51s. 8d. one month, and 52s. 1 three 
months. The market closed with sellers quoting 51s. 54d. 
cash, 51s. 84d. one month, and 52s. 14d. three mont 
The following are the market quotations for makers’ 
No. 1) iron :—Clyde, 62s. ; Gartsherrie, Langloan, and 
der, 62s. 6d. ; Summerl 


63s. 6d.; and Coltness, 
> (al shi ped at aareen a ge (at Ardrossan), 
Grangemouth), 64s. 6d. ° 


otts (at Leith), 62s. 6d.; and Carron (at 

Sulphate of Ammonia.—There has lately been little 
a in the tone of the sulphate of ammonia market, 
and business is moderately good he current price is 


11/. 6s. 3d. _ ton for prompt delivery, Glasgow or Leith. 
The forward quotation is round 11/. 10s. per ton. 


Scotch Steel Trade.—Quite a good healthy tone continues 
to pervade the Scotch steel trade. That, however, is not 
all that is .wanted, as makers state this week that specifi- 
cations forheavy material are coming to hand ve donty, 
and despite ‘the:large amount of material that has been 
booked, a number-of rolling-mills are standing idle. It 
is reported that several ers are willing to sell angles 
‘for forward delivery at 5/. 15s. per ton, less 5 per cent., 
which marks an advance of 5s. per ton.” The demand for 
structural sections is still very good, and specifications 
are fairly plentiful. Several fresh inquiries are in the 
market. _ sections are also the subject of a healthy 
demand. Official prices are unaltered. 


Malleable-Tron Trade.—There is little fresh to report 
in connection with the malleable-iron trade of the West 
of Scotland. Specifications are very scarce, and makers 
are finding some difficulty in keeping their works em- 
ployed, even although their order-books are well filled. 

oreign competition is being felt rather keenly. 


Scotch Pig Iron.—The demand for Scotch pig iron is as 
strong as ever, and large lots have recently nd sold for 
both present and future Sirens. The business tran- 
| sacted during the past month in the ordinary brands and 
in hematite, is reckoned to make something like a record 
in the history of the trade. A large part of the business 
transacted is of a speculative nature. In Scotch hematite 
a steady demand is still prevalent, and makers have 
advanced prices further, the current quotation being from 
61s. 6d. to 62s, per ton. ; 
_ Shipbuilding.—Some improvement falls to be recorded 
in the shipbuilding industry of Scotland within the past 
month, but whereas one or two districts have shown signs 











of emerging from the extreme dulness which has been 
prevalent for some time back, there are others which are 
as yet ina very bad state. The returns of new tonnage 
for the past month are a good ar way ahead of any of 
the other months of this year, with the single exception 
of May, when the total output was 43,604 tons, as against 
44,768 tons for August. e latter total was le up 
thus :—The Clyde, 18 vessels, 43,631 tons; the Forth, 
2 vessels, of 450 tons; and the Dee, 3 vessels, of 687 tons. 
The Clyde total, while yet below the average of the 
month of August for the past few years, is exceedingly 
gratifying, and has helped to bring the output for the 
eight months very near to that for the same period of 
last year. The following table shows the output of the 
different districts for the year to date :— 





Vessels, Tons. 
The Clyde .. ee = a: 146 222,458 
3) Se. es i A 12 7,562 
Tay 9 8,270 

28 4,872 
Total 195 243,162 


By far the nage vessel launched during the month was 
the steamer Ruahine, by Messrs. William Denny and 
Brothers, Dumbarton, for the New Zealand Shipping 
Company, London. This vessel, which is of 10,700 tons, 
is a turbine screw steamer, with triple-expansion engines 
by Messrs. Denny and Company. The other chief 
launches included six vessels of from 4000 to 5000 tons, 
and two between 1000 and 2000 tons. Messrs. Murdoch 
and Murray, Port Glasgow, have received a contract to 
build a nger and cargo-steamer, of about 200 ft. in 
length, for Liverpool owners. They have already built 
several vessels for the same owners, and this one is for 
service between Liverpool, Ireland, and Wales. The 
anne are to be supplied by Messrs. Muir and Houston, 


‘ow. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Activity in the iron market, and a 
greater demand for raw material, are substantial grounds 
for believing that Sheffield is to have at least a temporary 
respite from the monotonous depression. Local manu- 
facturers have been buying hematite, but the ironmasters 
show no inclination to sell far forward, and no doubt their 
demand for premiums upon forward deliveries has mili- 
tated against more extensive buying. However, in some 
cases premiums have been promptly paid by consumers. 
Derbyshire irons have sold well, and there is only a 
limited quantity of Lincolnshire brands on the market, 
some makers being fully sold to the end of the year. 
Under the circumstances prices have stiffen all 
round, and rumours of inquiries coming from America 


d|for British irons have caused a little anxiety amongst 


consumers. The present month has been one of the worst 
so far as the heavy steel trades are concerned. The 
armament houses keep fairly busy, and there are pros- 
pects of more Government work, but the railway steel 
departments have been very slack. A South American 
order is providing a little work for the makers of railway 
tyres and springs, who have been about the hardest hit 
during the depression. Shipping generally seems to be 
brightening up, new boats being ordered by railway com- 
panies and big steamship lines, so that the manufacturers 
of marine forgings and iron and steel work used in ships 
have an encouraging outlook. The engineering trade is ina 
very low condition at present, but a fair amount of machi- 
nery is being sent abroad. Electrical engineers are taking 
more steel castings from Sheffield. Tool-steel makers 
are quiet, but there are more inquiries for edge and en- 
ineers’ tools. Steel-makers are generally confident of 
tter trade in the near future, and meanwhile their 
foreign demand shows no signs of falling off. Some good 
orders for sheep-shears are being put through. The 
cutlery trade is experiencing an improved demand, both 
for export and home requirements. The United States 
are sending more orders, and Canada is coming up better. 
There are no large contracts on hand among the electro- 
late manufacturers, except the outfits for the four 
Brasilien warships which are being built in this country, 
but the demand generally is fair. 


South Yorkshire Coal.—There is a continuously steady 
demand for best grades of domestic fuel, and there is not 
the same call for second-rate material. . Steam-coal con- 
tinues to go off as qitickly as it is brought to the surface, 
the export branch being very active just at present, while 
railway companies are taking as much as they can get. 
Values are firmer, and no business is being done at less 
than 9s. 6d. r ton. Second quality hard coal sells 
steadily at moderate value, and there is alsoa good inquiry 
for steam nuts and slack. The inferior grades are 
not selling well, and there is little improvement in the 
demand for coke. 








Carr AND Cairo Rattway.—Sir C. Metcalf, who has 
returned to England from the Congo, states that 60 miles 
of earthworks Lave been completed beyond Broken Hill, 
permanent-way material has been sent forward with 
energy, and rails have recently been laid at the rate of 
1 mile per day. The rail-head is expected to be at Bwana 
Macubma by the close of September. By the end of the 
year there will probably be direct through railway com- 
munication 2150 miles from Cape Town and 1450 miles 
from Beira. On the other side of the Congolese border 
surveys of 200 miles to the Star of the Congo mine are 
being pushed forward. With a railway from Albeit 
Edward Lake to the north end of Tanganyika, and a line 
from the existing system in North-West Rhodesia through 
North-East Rhodesia, travel by railway or steamer will 
soon be possible the whole way from Alexandria to Cape 
Town. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppDLEsBRouGH, Wednesday. 

The Cleveland Iron Trade.—There is something of a 
lull in the buying of pig iron, but this was to be expected 
after the recent heavy transactions. Traders regard the 
situation generally as satisfactory, and take a very cheer- 
ful view of the outlook, notwithstanding the fact that pro- 
duction is still excessive, as isemphasised by the continued 
addition of Cleveland pig to the warrant stores, and the 
still growing stocks of both Cleveland and hematite 
at makers’ yards. The hope is entertained, however, 
that the autumn demand will be such as not only to 
absorb the output, but to necessitate drawing upon 
the stocks. Middlesbrough warrants to-day touched 
51s. 64d.— the oe price for close on twelve months. 
No. 3 g.m.b. Cleveland pig is firm at 51s. 3d. f.o.b., 
and some of the makers are inclined to hold out 
for rather more. No. 1 is 53s.6d.; No. 4 foundry, 49s. 9d.; 
No. 4 forge, 49s.; and mottled and white, each 48s. 9d. 
Much better accounts are given of East Coast hematite 
pig iron. Orders are coming in very well, and values are 
advancing. A very satisfactory feature is the willingness 
of buyers to pay 2s. more for forward than for early 
delivery. Mixed numbers are up to 58s. 6d.; No. 1 to 
5%s.; and No. 4 forge’ to 57s. 6d.—all for early delivery. 
In the absence of transactions it is difficult to fix quota- 
tions for foreign ore. Sellers are not disposed to do 
business just now. Rubio, of 50 per cent. quality, is in 
the neighbourhood of 17s. 6d. oe Tees, but it is 
doubtful if much could be bought round about that figure. 


Manufactured Iron and Steel.—Improvement is notice- 
able in several branches of the manufactured iron and 
steel industries. A few specifications are being given out 
for pre tee and angles, and orders for railway material 
are sti ing placed. Galvanised sheets show an upward 
movement, and producers are well off for work. Common 
iron bars are 7/. ; iron and steel ship-plates, each 6/.; iron 
ship-angles, 7/7. ; steel ship-angles, 5/. 7s. 6d.; iron ship- 
rivets, 71. to7l. 5s. ; steel ship-rivets, 7/. 103.; steel bars, 
6l.; steel hoops, 6/. 5s. ; and steel strip, 6/. 2s. 6d.—all 
less the customary 24 per cent. discount. Cast-iron rail- 
way chairs are 3/. 10s. ; cast-iron columns, 61. 10s.; light 
iron rails, 62. 7s. 6d. ; heavy steel rails, 5/. 5s. ; and steel 
railway sleepers, 6/. 10s.—all net cash at works. Iron or 
steel galvanised co’ sheets, 24 gauge, in bundles, 
are 102. 15s. to 11/. f.0.b.—less 4 per cent. 


Iron and Steel Shipments.—Pig-iron shipments last 
month were on a satisfactory scale, amounting to 115,684 
tons, 101,201 tons of which were cleared at Middlesbrough, 
and 14,483 tons at Skinningrove. For the previous 
month the total Fay em shipments were returned at 
101,610 tons, and for August last year they amounted to 
97,760 tons. Of the pig iron sent from Skinningrove last 
month, 13,943 tons went to Scotland, and 540 tons went 
abroad. Of the pig loaded at Middlesbrough during the 
month just ended, 73,964 tons went aon, and 27,237 
tons went coastwise. Italy was the largest importer, taki 
15,488 tons ; Scotland received 14,907 tons ; Canada, 12.446 
tons; Germany, 7334 tons; Japan, 6616 tons; France, 
6187 tons ; Belgium, 5597 tons; and Sweden, 5125 tons. 
The manufactured iron shipped last month amounted to 
7032 tons, and of this 2506 tons went to foreign buyers, 
and 5266 tons to coastwise purchasers. India, with an 
import of 918 tons, was the largest customer. Of the 
47,429 tons of steel cleared last month, 44,106 tons went 
abroad and 3323 tons coastwise. By far the largest 
customer was the Argentine, to which country 16,755 tons 
of steel were despatched. India received 6751 tons; 
Portuguese East Africa, 6252 tons; and Natal, 3702 tons. 





PrERSONAL.—The Governors of gags House have 
ap »ointed Dr. Alexander Russell, M.A. Spates. ), D.Se. 
( w), M.I.E.E., Principal of the Electrical Stan- 
dardising, Testing, and Training Institution, Faraday 
House, Southampton w, W.C., in succession to Mr. 
Hugh Erat Harrison, deceased.—The A.B.C. Coupler, 
Limited, Queen: Ann’s Chambers, Tothill-street, 8. W., 
i appointed ys Cecil Lee Assoc. < Inst. C.E., 
to the position of engineer and manager of the company, 
which since the death of Mr. James T. Jepson, ML 
Mech. E., the inventor of the present improved A.B.C. 
comma had been temporarily held by Mr. A. Ingram, 
M.1. Mech. E., late carriage and wagon superintendent 
of the Metropolitan Railway. Mr. Cecil Watson has 
for the last ten years been associated with the firm of 
Messrs. Rendel and Robertson, and since 1902 has been 
one of Sir Alexander Rendel’s principal assistants in 
the locomotive and rolling-stock department at West- 
minster, 





INTERNATIONAL EXuiBITION OF AERIAL NAVIGATION. 
~-An International Exhibition of Aerial Navigation is to 
be held at the Grand Palais, Paris, from September 25 
to October 17, under the patronage of the President of the 
Republic and all the French Ministers of State. Among 
the honorary presidents we find the name of Mr. 
«’Estournelles de Constant. The Executive Committee 
contains the names of several well-known aeroplane 
builders and aviators. The exhibits are to include 
balloons, dirigibles and accessories, flying - machines, 
motors and accessories, scientific instruments, raw mate- 
rials and manufactured articles for aviation, devices for 
packing and transporting flying-machines, &c. In calling 
the attention of its readers to this Exhibition, L’Industrie 
pate — that a a remain — 
eren' ie progress le aeroplanes, to whic 
they have greatly od ae Sy es | it not been for 
electric ignition, the motor-car industry would never 
have heen brought to its present state of perfection, and 
aviation would probably not have been possible, 





NOTES FROM THE SOUTH-WEST. 


Cardif.—Large steam coal has been generally quiet ; 
the best large has made 17s. 9d. to 18s. per ton, while 
secondary qualities have ranged from 15s. 6d. to 17s. 3d. 
per ton. As regards smalls, the best bunkers have realised 
7s. 6d. to 93. per ton, while the best ordinary qualities 
have brought 7s. to 8s. per ton. The best ordinary 
household coal has been quoted at 14s. 6d. to 15s. 6d. per 
ton ; No. 3 Rhondda large has made 17s. 3d. to17s. 9d. per 
ton. Foundry coke has brought 19s. 6d. to 22s. per ton, 
and furnace ditto 17s. 6d. ee As 
iron ore, Rubio has been quoted at 16s. 3d. to 16s. per 
ton, u a basis of 50 per cent. of iron, and 
including freight, insurance, &c., to Cardiff or Newport. 

Rapid Coaling.—The steamer Clonlee docked in Penarth 
at 3.30 p.m. on Saturday, and was loaded by 7.30 p.m. on 
the same day with 1346 tons of coal and 60 tons of bunkers. 
The net time occupied in loading the cargo was three 
hours. Only two tips were used. 


A Dockyard Age Limit.—An Admiralty order received 
at Pembroke Dockyard directs that in future every work- 
man must leave on reaching 60 _— of age, and that ex- 
tensions for any period beyond that age, no matter on 
what grounds they may be applied for, are not to be 
entertained. 

The Swansea Valley.—The tin-plate trade has continued 
active, but there has been no improvement in the steel 
trade. The coal trade has shown more briskness, and 
most of the collieries have been working regularly. 

Welsh Railway Amai; ti 
mation of the 
Taff Vale Railway, which has been under the considera- 
tion of a Parliamentary Committee for the last six weeks, 
has been rejected. It is now proposed to lease the Cardiff 
and Rhymney undertakings to the Taff Vale Railway, 
but nothing definite has at present been decided upon. 

The *‘ Indefatigable.”—The construction of the cruiser 
Indefatigable at Devonport has now reached an adv 
stage. The hull is in frame up to the level of the upper 
deck, and the covering in with side plating is making good 
progress, especially at the bow and stern. 











Pusiic Works 1n MontenrGro.—The Handelsmuseum, 
Vienna, notifies that the Montenegrin Legislature ap- 

roved last June credits amounting to 1,611,000 kronen 
labout osama | for the building of roads and bridges, 
including iron bridges. 


Liste NavALe Francaist.—The July issue of this 
quarterly directory, which is published by J. Alté, Toulon, 
at 2.35 francs, has appeared. tt gives the names, rank, and 
employment of all the officers in the French Navy and 
the list of the ships forming the French Fleet, with their 
various stations. 








Tue Austrian Navy.—The first of four ironclads, 
which are to have a displacement of 19,600 tons each, is to 
be laid down in November, and all four vessels are to be 
ready for sea by 1914. A submarine named the U 6, built 
in the Whitehead works at Fiume, has just been launched. 
Another submarine, to be named the U 7, is also in hand. 
She is to have a submerged speed of 11 knots per hour. 


Rats ror DenMARK.—According to the Berlingske 
Tidende, Copen m, tenders will be received up to 
2p.m. on September 9, for the supply of 3560 tons of 
rails ui for the construction of the North-West 
Funen ilway. Tenders should be addressed to Hr. 
Kier, Drifts-Direktér for Sydfyenske Jernbaner, Odense, 
Denmark, from whom drawings and conditions may be 
obtained on depositing 20 kroner (about 22s. 3d.), to be 
repaid when the tender is handed in. 








H.M. Torprepo-Boat Destroyer ‘‘ Nusian. ” -— The 
new 33-knot destroyer Nubian, which completed her 
official — trials about six weeks ago, was inspected at 
the works of the builders, Messrs. John I. er 
and Co., Limited, of Woolston, Southampton, and finally 
handed over to the Admiralty, after the usual acceptance 
trial, on come ay bes August 28. The vessel proceeded 
to Portsmouth yard, and will take up service with 
the North Sea Flotilla. H.M.S. Nubian is the first of the 
five vessels of this class (given out by the Admiralty at 
the end of February, 1908) to be delivered, being handed 
over approximately two months before the expiry of the 
contract date. 


Ca.cuTta WaTER Works.— Messrs. Ashmore, Benson, 
Pease, and Limited, Stockton-on-Tees, have been 
awarded a contract of considerable magnitude connected 
with the supply, delivery, and erection in Calcutta of 
riveted-steel mains, of 6 ft. and 5 ft. in diameter, 
for the water supply of that city. The main lines of 
pipes will be 6 ft. and 5 ft. internal diameter, with 

ucing pieces and valves at the various branches which 
occur at frequent intervals to connect up to the smaller 
distributing mains. The total length of the main lines 

ill be about 4} miles; they will through the prin- 
cipal thoroughfares of the city, where necessary wil 
be carried by riveted lattice girder bridges, with water- 
comm bottoms, over canals and railways. The bridges, 
which also form part of this c 
have suitable arrangements providing for expansion and 
contraction. The total weight will be consid 
3000 tons. The work is to be completed within two years 
from receipt of instructions to commence, and as three 
months of each year is a rainy season, during which it is 
not practicable to continue the work of erection, it means 
that = whole contract must be carried out within eighteen 
months. 


Toy contract, will 


9 —The Bill for the a - 
Rhymney and Cardiff Railways with the a 


erably over | the 





MISCELLANEA. 


Denmark’s first submarine boat, the Dykkeren (the 
Diver), built at 8 ja, has just been delivered to the 
Danish naval authorities.- It is to be considered more 
as a trial boat, with which the men are to be trained. The 
Dykkeren has for surface navigation three benzine 
motors, of an_ te of 750 .horse-power, and for 
subme: navigation two electro-motors of an te 
of 190 horse-power. She is fitted with complete onite 
appliances, but is only a small craft, intended for com- 
paratively quiet waters. 


Owing to an accident recently to the crank-shaft of one 
of the large vertical blowing-engines of the Pearson Fur- 
naces, Netherton, the piston-rod of the engine had become 
bent in such a manner that it conmel tageniblo to 
remove it from the cylinder. An application was made 
to the Knowles Ox Company, and by means of an 
oxy-hydrogen cutting blow-pipe the piston-rod, which 
was about 7 in. in diameter, was cut off close tc the 
gland of the cylinder. The work was one of parti- 
cular difficulty, as the cut had to be made overhead, close 
under the large cylinder-cover and at a considerable 
height from the ground, with the result that the burning 
metal, while the work was being effected, fell down on 
the wooden staging, and made it impossible for the work- 
men to get through the rod at one operation. The work, 
however, only occupied thirty-five minutes from start to 
finish, under the superintendence of Mr. A. E. Knowles, 
managing director of the company. 


At a recent meeting of the Union of German Iron 
Works the question of the extent of Prussia’s iron-ore 
eposits was disc It was stated that Prussia, 
as far as it had been possible to ascertain from esti- 
mates hitherto made, still contained 950,000,000 tons 
of iron ore which under all circumstances can be direct] 
worked, and of ore which can only be worked wit 
advan under particularly favourable conditions of 
the market. In addition the ore deposits in Lorraine 
and Luxemburg are estimated to contain close upon 
3,000,000,000 tonsof iron ore. From this it would appear 
that Germany’s iron industry for a long time to come is 
safe against any dearth of ironore. As a matter of fact, 
however, this is not the case so far as most of the iron 
works are concerned, for these iron-ore deposits are owned 
by a comparatively small number of large iron-producers, 
who do not consider it beneficial:to their interests to 
dispose of their ore to outside iron works. The latter, 
consequently, have to rely upon the importation of iron 
ore from ab: , and their very existence is dependent 
upon the continuity of this, and upon the prices not being 
unduly raised. hey are, therefore, naturally averse 
to any alterations in the existing tariffs, which might 
affect the price of iron ore at home or abroad. 





Harpour Works AT Lecuorn.—The Bolletino Finanze, 
Ferrorie, &c., Rome, announces that during this month 
tenders will be invited in connection with im t dock 
construction works in Leghorn Harbour, for which an 
expenditure of 4,865,600 lire (195,000/.) has been sanc- 
tioned by the Ministry of Public Works. 





Governor THEORY AND Practice: Exratum.—In the 
letter of Professor Dwelshauvers-Dery, published on 
page 247 of our issue of A 20, line 5 from bottom 


of second column, for ‘‘F = = w? 2a cos a,” read “F =—. 
g 


w? 2a sina,” 


WorkINGTON.—Negotiations are proceeding between 
the Electrical Company, ‘insta, Landen, the West 
Cumberland Distribution Power pany with the object 
of acquiring all the rights of the latter undertaking, and 
erecting large electrical works, the site of which will be 
that of the old North-Western Works, on the north side 
of Workington. 





ELECTRIFICATION OF FReNcH Lines.—The French State 
railways are taking in hand the improvement and electri- 
fication of their suburban lines—the Paris- Versailles, 
Paris-St. Germain, and Paris- Argenteuil lines. The 
scheme will cost 350 million francs (14,000,000/.), in 
which total electrification is. responsible for 150 million 
francs (6,000,000/.) It is proposed to spread the cost over 
a period of ten years. 





Supsect List or Works on THE Laws or INDUSTRIAL 
Property.—This tiseful little catalogue, which is a list of 
the books which are to be found bearing on industrial 
coats in the Patent Office Library, has just been issued. 

t forms part of a new series, and includes works ranging 
alphabetically from B F-B L. It ‘embr patents, 
designs, and trade-marks. It is published at the Patent 
Office, 25, Southampton-buildings, Chancery-lane, Lon- 
don, W.C., the price being 6d. 


British Raitway Economics: Erratum. — In an 
article last week on this subject it was inadvertently 
stated at the bottom of the second column of page 286, 





1| that the ratio of any cogent to receipts for the 


railways of the United Kingdom was, in 1 63.7 per 
cent. higher than in any previous year.” words 
should actually read : ‘63.7 per cent.—higher than in any 
previous year.” The mistake will be evident, for as 
ratio for years, stood at over 60 per cent., an 
increase of 63.7 per cent. on this would raise the figure to 
a point at which the whole of the revenue would be 
absorbed by working expenditure. Fortunately, this does 
not appear likely to occur, in the near future at any rate. 
In 1907 the ratio stood at 63—hitherto the highest figure, 
though for many years it stood at 62. 
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Fic. 60. Launcuine a Span into Position. 


GENERAL VIEW LOOKING UP GORGE. 


THe ComPpLeTsp Viapuct, 


Fig, 61, Tue Compierep Piers. 















































































































A» == >I 74 bsopuz * y a i} 
R T Be ot+ apn od 89) 9e~ Tem 2F | “Bh UY) WA’ SO) OS™ Fh CLE = i > 
= — 
= == ee eee ee 4 ee = = = A Se = 
——— _ I LI I LI ie ee RE ee ee 
ERED BA S: - ; : |: 
cc | | bikers frowe 8 ~ iS 
bd : S — . & 
SNUds, OOl 40 NOILWAITZ Ltvd P GWIH UwFZ!ld JO NOILVWAITZ 9¢° Orez < 
‘guid |i 
‘Wor 














YNO ITS JTVH 






















































































1) errr 
; ‘ Te 11 ; 
“TH aM 
ite ae 
4 a eee 
ee gow “EY bay | pS \ \ 
“CS OMT eye F Tt F900 --— 
iy | ry 
‘ Ul { ~ wee ¥: 3 
; ag ' 1 ‘ 
Nera tr 62, Poa r 
‘(0° FAIS 40 NOLLYATTI 49, wonowNd 40 NOILIIS Nord bE ONT t t- Se ee 
Ei Exe tions ax 

























































1D * \d 
ieee . 1 
‘te bag un wd s 
‘2301s 40 Nouwara * Q FAIS 40 NOLLWAITA eae , : 
nw ed Pts : | 
: & ba) 
0 eeeeee@ecevecencee . 0 >. | 
0) ' 
r? , 
os 9 





JuFzid 


z 




































a SY9078 3Sva 
= 8 
eK, 
pt eal oa 
% = spogz-z¥ I i 
OT 1 = - i 
' ' d x . . ‘ 7 ' H 
io’ = Spey z -Z wS % ak 
YZ! OPPs ISUZId 40 eens ae gs ; 
SaSva sO Siivi3za er Oe : itty NNT iw Ona 
‘02° > sung. BOOTS XX RI ; 
ox brs Soy6ng —_SMILIS-%z BSB . : 
Mt spoy shi -24y 4 
(Tog eng sas ‘uordruosagq 40,7) 


‘SHOLOVUINOO ‘NOLTALLAT GNV HOYNHOLSIYHO ‘NOSHUHGNVY ‘V GNV ‘f ‘SUSSHN ‘YAANIONA “YW 'O'LSNI‘W “VW ‘AVH ‘S ‘d ‘UN ALVI AHL 


‘ANVTIVHZ MUN AVMIIVA NNOUL NIVW GNVISI HLYON AHL NO LOOAGVIA ALOLVAVW AHL 











IIXX UWLVId 6061 ‘¢ AdENALaAg “‘ONIMAANIONG 








/ 

















































































































‘NV¥dS L004 OO! SJ7iL GNY SLNULS 40 SANIWHOVLILY 


(4 OB) 


sid daLY NI LNIOT = $Id JOLY ® £40 INIOr 


(9 oeu) 














— 5 
PaMrapee O Oe 





328? SIINNWHD GYOHD dOL NI SLNIOC 


is : i 
a (| 
mm 4 


© o'0 0 ojleo oo o'g 


SGYOHD WOLLOG ‘SIV 1d # Ni LNIOr 





























of 

























VA I 


NO ‘93S S1VH 









‘NWS 1/00! ONIDVYE AGNIM GYOHI 
dOL JO LNIWHIVLLY r 



































‘spniso ponsun'snog * 




































































pers 
















































































OFAQWI. Pi WON fw oon) 


°o.°0 20. 0. 








‘2X NOIIIS 











































































































































































































oe 








=8 
#+-H4-4-4-F. Raicibadietad 
1d} jo pug 
‘RY Fra-z 
14:90 Foa% 
xO-t 























































































































“Bh UE) ASO) OM x Ti 21-2 































































































SEPT. 3, 1909. ] 


ENGINEERING. 








m 319 





AGENTS FOR “ENGINEERING.” 


Australia: Gordon and Gotch, Melbourne; Sydney ; Brisbane ; 


Turner and Henderson, Sydney, N.S. W. 

T. Willmett and Co., Townsville, North Queensland. 

W. C. Rigby, Adelaide, South Australia. 

Melville Mullen, » 
Austria, Vienna: Lehmann and Wentzel, Kirntnerstrasse. 
BeLerum: E. F. Satchell, 314, Place du Chatelain, Ixelles-Brussels. 
CanabA, Toronto, Ont. : Wm. Dawson & Sons, Manning Chambers. 
EpinsurGH : John Menzies and Co., 12, Hanover-street. 

France, Paris : eau and Chevillet, 22, Ruede la Banque. For 
Subscriptions and Advertisements, Librairie B. 
53bis Quai des Grands-Augustins, Paris. 
tisements, Agence Havas, 8, Place de la Bourse. 

Germany, Berlin: A. Asher and Co., 13, Unter den Linden. 
Frankfurt-am-Main : For Advertisements, G. L. Daube & Co. 
Leipzig : F. A. Brockhaus. 

Mulhouse: H. Stuckelberger. 

Giaseow : William Love. 

Inia, Calcutta : Thacker, Spink, and Co. 

Bombay: Thacker and Co., Limited. 

IraLy : U. Hoepli, Milan, and any Office. 

LivERPOOL : Mrs. Taylor, Landing Stages. 

MANCHESTER : John Heywood, 143, Deansgate. 

New ZeaLanp: Gordon and Gotch Proprietary, Limited, Welling- 
ton, Auckland, and Christchurc 

Norway, Christiania: Cammermeyer’s Boghandel, Carl Johans 
Gade, 41 and 43. 

RorrerDaM : H. A. Kramer and Son. 

Soutn Arrica: Central News Agency, Limited, Head Office— 
Johannesburg ; and Pretoria, Cape Town, Port Elizabeth, 
Bloemfontein, Durban, and their various branches and 
Bookstalls throughout South Africa. Also Cape Town: 
Wm. Dawson and Sons, 31, Long-street. 

TasMANIA : Gordon and Gotch Proprietary, Limited, Launceston ; 


Hobart. 

Unrrep States, New York: W.H. Wiley, 43, East 19th-street. 
pom on a H. V. Holmes, 957-958, Monadnock Block. Sole 
Agents for Advertisements in the United States :—Morse 
International Agency, 19, West 34th-street, New York. 





ADVERTISEMENT RATES. 


_ The charge for advertisements is three shillings for the first four 
lines or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. The 
are 12 in. deep and 9 in. wide, divisible into four colunins of 2} in. 
in width. Serial advertisements will be inserted with all practicable 
regularity, but absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m.on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing advertisements should be 
received not later than 1 p.m. on Tuesday in each 
week. 


- SUBSCRIPTIONS, HOME AND FOREIGN. 
“ENGINEERING ” can be supplied direct from the Publishers 


post free, for twelve months, at the following rates, payable in 
advance :— 








For the United Kingdom............ 21 9 2 
For = gi 1 
in paper copies .......... 1 11 6 ($7.65) 
Thick ye et Sees £1 16 0 (88,75) 
For all other places abroad— 
in paper copies .......... £1 16 O 
. . et Sai £2 6 


When foreign subscriptions are sent by Post-Office Orders, 
advice should be sent to the Publisher. 

Foreign and Colonial subscribers receiving incomplete copies 
through newsagents are requested to communicate the fact to the 
Publisher, together with the agent’s name and address. 

All accounts are payable to “ ENGINEERING,” LIMITED. 
Cheques should be crossed “‘ Union of London and Smith's Bank, 
Limited, Charing Cross Branch.” Post-Office Orders should be 
made payable at ord-street, Strand, W.C. 


Offices for Publication and Advertisements, 
35 and 36, Bedford-Street, Strand, London, W.C. 
TeLecraPnic Appress—** ENGINEERING,” LONDON. 
TELEPHONE NumMBER—3663 GERRARD. 














CONTENTS. 


ne SE Oe ee 301 || No 

A Calculating Chart for “British Railway Econo- 
the Contents of Cylin- eg Pe ee 325 
drical Tanks ({Uustrated) 302||The Inst, C.E. Examination 
i 304 325 


PAGE 
The Makatote Viaduct (J1- ~ British Association .... 322 


| 
l nts i. ceteon Sow 
304|| Some Points in Connection 
The Rusting of Iron, and the h the Lanchester 
Rochester, N.Y., Steel Theory of Flight ........ 325 
CO ioikn coda venatene 304|'On the Wright Flying Ma- 
Simons’ Clay-Cutting Recla- chine — Concerning _ its 
mation Dredgers (JUus- | Construction and Mode 
CED os cuetn ss metesxe 308|| of Working (Jilustrated).. 325 


Literatre 4.5 dpecceccccee 





The Behaviour of Ductile | is of Three Months’ 
Material under Torsional | uctuations in Prices of 
Strain (IUustrated) ... .. SOG BROUED o. cnessossenee —s 

Hydroplanes or Skimmers Reinforced Concrete in Dock 
(FUMIE oc cccessdns 313}, Walls ([Uustrated) ...... 327 

Notes from the United The Rankine-Gordon and 
SEARED 2. 5000 ivicdicces cece 316)| Euler's Formule for 

Notes from the North.... 316|| Columns ............ .. 327 

Notes from South York- || Industrial Notes .......... 328 
OD cktcn penieneces a6) Electric Locomotive and 

Notes from Cleveland and || Crane (Illustrated) ...... 329 


the Northern Counties .. 317 | Water-Arrester for Steam- 
Notes from the South-West 317|| Whistles(Illustrated).... 329 
a a ee 317 || Gaseous Explosions (Jllus.) 330 
The Complete Student .... 319| The Work of the British 
The German Steel Union .. 320) Association Committee on 





Fishguard and the Atlantic || Gaseous Explosions...... 334 
I are ny ENGINEERING Patent Record 
Aviation at Rheims........ 321 (Illustrated) ............ 336 


With a Two-Page Plate of the MAKATOTE VIADUCT ON 
THE NORTH ISLAND MAIN TRUNK RAILWAY, 
NEW ZEALAND, 





NOTICE OF MEETING. 


_Tue InstrruTs OF Marine Eneineers.—Saturday, September 4, 
visit to Imperial International Exhibition, Shepherd’s Bush, when 
the following papers will be read in the Congress Hall. 3.30 p.m., 
“‘ The Extended Uses of Electricity on Board Ship,” by Mr. John 
McLaren (Member of Council). 4.15 p.m., ‘‘ The Treatment of 
Marine erson Long Voyages,” by Mr. H. Ruck-Keene (Member). 








Reapixe - Cases.— Reading ~cases which will hold twent six 
numbers of ‘‘ ENGINEERING,” may be had of the Publisher or of any 
newsagent. Price 6s. each. 


ENGINEERING. 
FRIDAY, SEPTEMBER 3, 1909. 


THE COMPLETE STUDENT. 


Some two-and-a-half centuries ago Izaak Walton 
gave the world an entrancing picture of the pur- 
suits and pleasures of ‘‘The Compleat Angler ;” 
and in a less ambitious essay, lately published, Sir 
Alexander B. W. Kennedy, F.R.S., endeavours to 
lay down the requirements and rewards of ‘‘ The 
Complete Student.” The address in question was 
delivered last January to the undergraduates of the 
Birmingham University, of which body Sir Alex- 
ander is Warden. The discourse lays emphasis on 
the wisdom of developing keen interests outside 
of the immediate needs of one’s calling or pro- 
fession ; but it is perhaps debateable whether the 
average university student is really in need of such 
a warning, since the many interests—sporting, 
literary, and social—acquired during his college 
career undoubtedly handicap the technical graduate 
in viewing in due perspective the relative import- 
ance of his hobbies and his business or professional 
work. In fact, a recent president of the American 
Institute of Mechanical Engineers has averred that 
three years of wandering in the wilderness, or its 
equivalent, is generally necessary before a technical 
graduate can be persuaded to give to his business the 
whole-hearted devotion essential to the attainment 
of reasonable eminence in it. It is no doubt quite 
true that over-specialisation may narrow the mental 
outlook, and may ultimately convert a man into 
little more than a piece of animated mechanism ; 
but the temptation to error in this direction is, to the 
college graduate, notably less powerful than in the 
case of the lad, who, on leaving school, is pitchforked 
direct into the workshop or the office, to find his feet 
and make his way, with little but his own unaided 
efforts to rely on for his advancement. Such a one 
is bound to specialise, and this specialisation is at 
times no doubt accompanied by a certain atrophy 
of intellect in other directions. 

This result pertains, however, rather to the case 
of the second-rate man than to those of greater 
powers. The latter necessarily have to deal with 
men, the noblest of studies, as Pope has declared 
it, and complete their education in the university 
of the world. In but few callings, apart from the 
Civil Service and kindred public appointments, is 
it possible for men in responsible positions to leave 
their day’s work behind them at the office. The 
onerous task of securing work, and of earning divi- 
dends for anxious shareholders, can seldom be satis- 
factorily performed by the easy-going methods 
associated with the lighter responsibilities of the 
public service, and this fact constitutes no small 
proportion of the attractiveness of the latter to the 
man with varied and comprehensive intellectual 
tastes. Elsewhere concentration of effort is com- 
monly essential, not merely to attain eminence, but 
also to retain it, and in this concentration the indi- 
vidual, no doubt, loses much, as Sir Alexander con- 
tends, but it is possible that society may be the 
gainer. Did man live for himself alone, he could 
secure freedom from care and leisure for thought 
by merely reducing his bodily needs, as did Socrates ; 

















6} but though philosophers may differ as to the ulti- 


mate purpose of humanity, few Westerners will 
question that one purpose, at least, was the estab- 
lishment of an empire over nature, and not merely 
of an empire over oneself. The latter constitutes 
the Eastern ideal of the supremest aim of humanity, 
and various recluses in all ages have reduced their 
wants to such a minimum as to secure for themselves 
a complete absence from every worldly worry, and 
the absolute freedom that comes from an almost 
total lack of desire. They have been revered as 
saints, but have really benefited the world much 
less than the primitive materialist who brought fire, 
not, indeed, from heaven, as it is said to come 


originally, and, if so, necessarily fortuitously, but 





by the certain, though laborious, process of deve- 
loping it by the friction of two sticks, 

Sir Alexander remarks that it is often asserted 
that the marvellous mechanical progress of the 
past century has been accompanied by a corre- 
sponding intellectual progress, and contends, on 
the contrary, that there is no evidence that the 
human intellect has made any advance during the 
past 2000, or even 4000, years. It may, equally 
well be argued, however, that there is no satisfac- 
tory evidence of this assumed stagnation of intellect ; 
and, indeed, the proposition is one which itis impos- 
sible effectively either to affirm or deny. ‘The 
story of ancient civilisations, as unfolded in Egypt, 
Assyria, Babylonia, and Crete, indeed, dates back 
the dawn of civilisation to epochs unexpectedly 
remote. It has, moreover, been pointed out that 
in a single century a population of 90,000 produced 
Themistocles, Aristides, Pericles, Thucydides, 
Socrates, Xenophon, Plato, Aischylus, Sophocles, 
Euripides, Aristophanes, and Phidias, and that 
no other age or place has such a showing. This 
is quite true, but sadly inconclusive, since it has 
to be observed that the great men listed above 
worked for the most part in a practically virgin soil, 
in which ability always reaps its richest reward, and 
intelligent industry brings forth a most abundant 
harvest. Were the same individuals to be re-born 
to-day, to work in the more or less exhausted soil 
which constitutes our heritage from the past, it may 
fairly be questioned whether they would loom as 
large to our posterity in their reincarnations as they 
would in connection with their pioneering efforts of 
twenty centuries ago. In fact, in every department 
of human activity it is the last steps which cost, in 
spite of the well-known tag to the contrary. In one 
¢ of intellectual labour alone is pioneering and 
its relatively surprising gains still possible —viz., 
that connected with pure and applied science 
in all its many ramifications. In art, literature, 
sociology, and philosophy, the human intellect 
appears to have attained long ago to almost 
the limit of its capacity; each further step is 
attained or made good with a travail most incom- 
mensurate with that by which the pioneers esta- 
blished at almost a bound their first great and wide- 
reaching generalisations. In fiction, a well-known 
author has declared that there are only forty stories 
in the world, and many will agree that even this 
moderate appraisement is probably an outrageous 
over-estimate. In no one of the above fields of 
thought does attainment automatically open out new 
paths of progress. A step gained does not constitute 
a jumping-off place for a new advance, and the pos- 
terity of these justly-honoured pioneers has had 
to work under much less favourable conditions for 
the establishment of an enduring fame. When we 
come to science in all its aspects, however, pioneer- 
ing is still as possible as it was 2000 or 4000 years 
ago. Each step acquired, and each exception toa 
generalisation noted, opens up a wide track of new 
country ; and here the ancient and the modern 
have worked, and are working, under similar con- 
ditions. In this field, where alone comparison of 
intellectual powers may fairly be made, the modern 
shows at least to no disadvantage, so that if we 
have not advanced intellectually, we have appa- 
rently not materially deteriorated. In any case, 
however, it is extremely difficult to weigh the 
relative intellectual capacities of two communities. 
To the casual observer the quick-witted Celt ap 
notably more intellectual than the average inhabi- 
tant of, the eastern counties. Yet the latter 
produced amongst statesmen, Cromwell ; of great 
commanders, elson ; and amongst scientists, 
Newton. 

On the materialistic side of civilisation we are 
probably as far in advance of the civilisation of 
Athens as the latter wasin advance of the Neolithic 
age. This advance has, moreover, not been purely 
material, but there has been, as always, a certain 
symbiosis between idealism and materialism. The 
latter has made the leisure, requisite for the due 
development of philosophy and of the arts, the 
heritage of the many, in place of the privilege of 
the few, a privilege which was, moreover, based on 
a foundation of slave labour. That this increase 
in the numbers occupied with these studies has 
not been accompanied by any very extraordinary 
advance on the attainments of. the ancients is, as 
pointed out above, due rather to the inherent 
character of these pursuits than to a markedly 
lower mentality in the students. 

Another point touched upon by Sir Alexander, 
in his address, is the difficulty of reconciling the 
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insistent demand of the world for action with the 
maintenance of an equable and impartial attitude 
of mind. Amongst scientific men, however, this 
uality is not uncommon, even when their own pet 
theories are the subject of impassioned, and some- 
times ignorant, attacks, and Sir Alexander quotes 
the late Charles Darwin as a notable example of 
this philosophical attitude of mind. Darwin was, 
however, fortunate in finding allies like Huxley, 
who dearly loved a fight for fighting’s sake, a con- 
dition of mind hardly consistent with an absolute 
detachment from prejudices and predilections. 

To the man of affairs, as to the statesman, such a 
complete detachment is impossible. The man who 
is always open to discuss fresh arguments before 
taking a decision effects nothing, since when the 
time arrives for action some new adverse considera- 
tion can always be advanced, to be followed by 
another when this is disposed of. An eminent 
statesman of the last century, for example, often 
took long to make up his mind, but once action was 
decided on, no adverse argument, however plausible, 
received the slightest attention or consideration 
from him, and the rule thus exemplified is un- 
doubtedly a good one to follow in the practical 
business of the world. Mistakes will thus, of 
course, be made, but the saying is trite that the 
man who never makes a mistake never makes any- 
thing. Exceptional open-mindedness in matters of 
policy and opinion is the hall-mark of an attractive 
personality, but is commonly accompanied by a 
certain lack of executive ability. 

Want of perspective and of the historic instinct, 
Sir Alexander truly remarks in another part of 
his address, is responsible for three-fourths of 
the Patent Office revenue. It has, however, to be 
borne in mind that the margin between a success- 
ful and a non-successful invention is often ex- 
tremely slight from the patent lawyer’s standpoint, 
though in actual practice it commonly represents 
years of hard work on the part of the antici- 
pated patentee, which would never have been 
undertaken had he been discouraged at the outset 
by a full acquaintanceship with prior patents. The 
modern steam-turbine, for instance, in every one 
of its variants, differs in no essential feature from 
forms patented many decades ago ; and it is at least 
conceivable that the many subsequent patentees 
would never have faced the task of practicalising 
their ideas had they known of these anticipations 
at the outset. It is, however, this very work that 
has given their patents a commercial value. In 
the Law Courts probably no broad and important 
turbine patent would withstand a trial successfully, 
but the inventor’s experience acquired in workin 
out his really invalid patent forms a valuable an 
marketable asset, to the advantage of both himself 
and the community at large. 








THE GERMAN STEEL UNION. 

Tue report of the German Steel Union for its 
last financial year (1908-9) is not of a very encou- 
raging nature. A continued decline in sales from 
April, 1908, to March, 1909, is recorded, accounted 
for by the fact that last year must be classified 
amongst the years of industrial depression. Atthe 
end of the year covered by the report—that is, in 
March last—it was impossible to make any forecast 
as to future developments, but the demand was 
better than had been the case twelve months earlier. 
The report was drawn up in the beginning of 
August, when there was a slight improvement, 
especially as far as the foreign market was con- 
cerned. 

The aggregate sale of unmanufactured steel during 
the year 1908-9 amounted to 4,801,998 tons, which 
is considerably short of the aggregate allotments, 
the latter being 6,168,373 tons, so the deficiency 
amounted to 1,366,375 tons, or 22.15 per cent. 
The figures for the previous, year (1907-8) were 
more favourable, inasmuch as the sales amounted 
to 5,426,998 tons, which was 669,095 tons short 
of the aggregate allotments of 6,096,093 tons, or 
11 per cent. 

he weakening of the market, which was evi- 
dent during the second half of the year 1907, 
continued, with trifling exceptions, throughout the 
year, and exercised its unfavourable influence 
upon the whole of the year’s business of the Steel 
nion. .Money certainly became more plentiful, 
but political disturbances at home and abroad 
proved an obstacle to the return of any real con- 
tidence in business. The general unfavourable 
condition of affairs, more especially as far as half- 





finished goods were concerned, caused the union 
to reduce the quotation for this class by 5 marks 
last June. The repeated attempts to form a bar- 
iron union proved abortive, owing to conflicting 
interests, and the somewhat exclusive position 
taken up by certain works. A slight improvement 
which manifested itself last autumn did not prove 
of lasting’duration. The collapse of the Pig-Iron 
Syndicate, and the fear of a war in the Balkans, 
caused depression to supersede the temporary better 
feeling, buyers acting most cautiously, to the 
especial detriment of ‘the trade in shaped iron. 
The general unfavourable position of the markets, 
and the reduction in the price of half-finished goods 
and shaped iron, interfered with the financial result 
of the union, which were rendered worse by the 
falling off in the home demand by the rail- 
ways, owing to a material reduction in State con- 
tracts. The union regrets that the largest con- 
sumer in the iron market, on account of the pro- 
tracted unfavourable financial position, and under 
the pressure of a tendency to economise, has been 
unable to improve the condition of insufficient 
employment at the iron works. 

At the general meeting a statement was made to 
the effect that orders in hand were now 300,000 
tons larger than had been the case twelve months 
earlier. The foreign market had remained very 
quiet, but within the last week a livelier feeling 
had become manifest ; the demand from abroad for 
heavy railway goods showed signs of improvement, 
and several substantial contracts for rails and 
sleepers had been secured, in addition to which the 
requirements of the German colonies would be on an 
increased scale. The mining rails business had also 
improved since June, the result being some notable 
contracts, both for home and abroad. In the 
matter of prices the Belgian competition was still 
making itself felt. Shaped iron remained about 
the same, but the orders in hand at the beginning 
of the month were 75,000 tons larger than on 
August 1, 1908, and the quantity despatched during 
the first seven months of the year were 174,000 tons 
larger than for the corresponding period of the 
previous year. The more favourable reports about 
this branch from America would, it was said, have 
had more effect had not the British market been 
somewhat depressed, and the competition from 
that source still very marked. 

The statement at the general meeting was hope- 
ful, and the fact that the Steel Union has decided 
not to alter the prices for the various syndi- 
cated goods has created a feeling of stability, 
which is hailed with satisfaction. Outside reports 
also point to a somewhat better feeling in several 
branches ; for instance, in bar-iron, for which com- 
modity there seems to be an improved demand, 
more especially, perhaps, from abroad, better prices 
being obtained for export than in the home 
market. The increased production of pig iron 
causes some unrest on the German market, as the 
consumption cannot keep pace with the output, 
and thus the most important branch of the German 
iron industry is still labouring under unfavourable 
conditions. Hopes are expressed that the new and 
somewhat ie we American tariff for pig-iron 
will facilitate export in that direction. 








FISHGUARD AND THE ATLANTIC 
SERVICE. 

THE one man who, had he lived so long, would 
have viewed with the greatest delight the spectacle 
that unfolded itself on Monday last at the port 
of Fishguard, on the Pembrokeshire coast, was 
Isambard Kingdom Brunel, that great engineer 
whose brain conceived the immense ocean liner 
the Great Eastern, and to whom, more than any 
other, it is due that the Great Western Railway is 
to-day a truly ‘‘great” line, and who, by his 
prescience, foresaw that Fishguard was the natural 
outlet and port of the railway to the west. 

For many years past the Great Western Railway 
Company have given the best energies of their execu- 
tive and have spent very large sums in constructing 
what eventually will be one of the best-equipped har- 
bours inGreat Britain. Out of the rugged sides of the 
steep cliffs which form the western curve of Fish- 
guard Bay vast quantities of rock have been blasted, 
and this material, being of a hard and durable 
nature, has been utilised both to form the ground- 
work of the station and quay and also to provide 
the 2000-ft. breakwater which, running nearly due 
east and west, converts what was formerly an open 
roadstead into a magnificent sheltered harbour. 


This breakwater is being carried out a further 500ft., 
and it will then, if necessary, comfortably accommo- 
date the Mauretania, the depth of water at low water 
of spring tides being 40 ft. But the scheme will 
not end here, if, as the directors of the Great 
Western Railway Company confidently hope, 
the trans-Atlantic trade develops, and the port 
becomes a permanent calling place for several of 
the great Atlantic passenger lines. Then it is pro- 
posed to construct a further breakwater, running 
approximately N.E. and 8.W., about 2500 ft. long, 
which would convert the bay into a closed harbour 
with an entrance 500 ft. wide at its northern ex- 
tremity. The water area of this harbour would be 
about 150 acres, of which 85 would have a depth of 
40 ft. at low water. That some further protection 
will be needed was very evident, on Monday last, 
when the Mauretania steamed into the bay, for 
though the weather was perfect, with a sunny blue 
sky and hardly any wind, there was a very decided 
‘* swell” off the end of the breakwater where she 
cast anchor, and it needed no small skill on the 
part of the officials, who dealt so ably and efficiently 
with the mails and baggage, to succeed in getting 
all clear of the ship in the remarkably short time 
of 35 minutes from the moment the anchor was 
—. 

he Mauretania, running for the first time this 
season on the ‘‘short route,” made an excellent 
passage, in spite of some slight delay by fog, her 
time of 4 days 14 hours 27 minutes being the best 


eastward nal yet recorded. Her daily runs 
were as follow :— 

Wednesday, August 25 Left New York 12 noon 

Thursday... ive ie 590 miles 

Friday... Si 5 he 580 ,, 

Saturday ; i 584 ,, 

Sunday 578 ,, 

Monday 475 ,, 

Total 2807 


The average speed was 25.41 knots. 

And here it may at once be pointed out that the 
key to the whole position lies in the fact that Fish- 
guard is nearer to New York than Holyhead, Liver- 
pool, Plymouth, or Southampton, the mileage from 
these respective ports being :— 

Nautical Miles. 


Fishguard 2902 
Holyhead 2951 
Plymouth 2957 
Liverpool 3017 
Southampton 3077 


The distance by rail to London is 261} miles— 
longer than from either of the rival ports, except 
Holyhead, which is 263? miles ; but the additional 
rail journey means very little when it is run as it 
was on Monday, while from the passengers’ point 
of view there is no comparison between the long 
railway journey from Queenstown, in Ireland, with 
the transhipments at Dublin and Holyhead, and the 
ease and convenience of getting ashore at Fishguard 
and landing in London some three or four hours 
earlier. Even those (and they comprised, of course, 
the majority) who travelled on to Liverpool in the 
boat could not have arrived in London until at least 
five hours later, and very possibly would have been 
obliged to lie in the Mersey all night until Tuesday 
morning. As regards Plymouth, it is interesting 
to note that the North German Lloyd boat, the 
Kaiser Wilhelm der Grosse, left New York exactly 
twenty-four hours ahead of the Mauretania. She 
reached Plymouth at 6.45 a.m. on Monday, and her 
mails were delivered at Paddington at 11.58 a.m., 
only 6 hours 42 minutes earlier than those brought 
by the Mauretania. 

The arrangements made by the Great Western 
Railway for transferring mails and passengers up 
to London were admirable. Three tenders were 
provided—one for mails alone, one for baggage, 
and a third for the passengers. As soon as the 
Mauretania cast anchor, at 1.22 p.m., all three made 
fast, and so expeditiously was the transference 
effected that by 2.9 p.m. all were alongside the 
quay, and the trains were being loaded up. Three 
trains were drawn up, one for the mails and two 
for passengers. The former comprised three mail- 
coaches and a van ; the latter had each eight of the 
latest type of eight-wheel corridor bogie-coaches 
and two vans. The normal schedule of these trains 
is five hours from Fishguard to Paddington, includ- 
ing a stop at Cardiff to change engines. The loco- 
motive work performed in working these trains 1s 
of considerable interest from an engineering point 
of view; and perhaps even Brunel would have 





been satistied with the work accomplished, though 
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alas, it was not on the metals of the old broad | speed attained down-hill, but in the magnificent Average Speed. 
gauge. With regard to the mail train and the|manner in which the engine tackled the long ' 
second passenger special the actual times were as | 20-mile bank from the Severn Tunnel to Badminton Fishguard Harbour to Paddington| $61 > - —_ ona 
follow :— Mail ‘al No. 2 Cunard Boat-Special No. 1. Fis! eee Cardiff. 116 19 : 10 58.3 
ail. Special No. 2. sme se. 66 -» “ ia” ington : | 2 y 
= aman tee 3 eS 
Cardi arr. 2 Load : Ten bogie coaches, " . ty ° , | he 
do. dep. 4 214 5 26 $e pen | ME EF et RSE Sal OTL. : 
Paddington arr. 6 40 7 56 - Stations, Time. , Remarks. Speed | Station. Emerging from the tunnel ata s of 
Time on journey ... 4 hrs, 284 min. 4 hrs. 53 min. oe — ap ae —— | 32.7 miles per hour, he increased to 39 on the 1 in 
Thanks to the courtesy of the Great Western! 261 s1 Fishguard Harbour, dp. 253 0 100, dropped to 33.4 on the 1 in 68; then reaching 
Railway Company, the writer was permitted to) 38 a ae [22 #4 | the 1 in 300 he gradually rose, until at the summit 
Samiag' of Whis Snie ee’ te teasoinlie thet te soheidge repairs 23) miles fra Severn Teanel Junction to Badmin: 
running of this train was so remarkable that it is| ridge repairs . 1 oe 8 fre ' : 
worth recording in considerable detail. First, how-| 33) {9 ea .3 > &=§ | ton Station occupied 5 seconds under 30 minutes, 
ever, a few words as to the road over which these | 201 63 Cockett 4 940 482 | being exactly 47 miles an hour, Again, the 10-mile 
trains are worked. Between Fishguard and Cardiff | 1% 56 Landore 413 0 ~~ 20 38.2 | climb up to Swindon, in spite of the slack at Wootton 
really fast running is practically impossible ; though | 93 15 Neath 422 15 oa 44.3 | Bassett, occupied 9 minutes 8 seconds, equal to 65.7 
the road is not so severe as the main line between | 165 30 Bridgend 4 41 45 54.4 | miles per hour, the speed at the top being 65,4, with 
SI teas eats te bene wee e| Me Guar, $a sae re dattined “namely Wonpllosea ne ene 
urves and short stee nks. ns with a Cardiff, dept. 5 74 $ —~ , ; — 
ae hard pull out of Fishguard at 1 in 68, followed | 133 32 Newport (= a 20 512 | interesting as proving the a pry | of a six-coupled 
later on by 1 in 87 near Whitland, and a stiff} jo3 47 | Severn Tunnel June, 5 Be 2% , nt 58.9 7 ine 2 run war ps anc tha — wes oy 
i . i Sev i u -coupled or even a sl a. e writer, 
dak toe Leap fo Ora eee wk Eee eed (oa Ane) | ea be eine sae. Deve 
over a mile at 1 in 50. Then follow frequen TS 5 42 88 | 98 vho ha: y pe 
short bits at 1 in 91 and 1 in 157, added to which nd 8 “é 54410 linésup 39 |timing in England and abroad, has never pre- 
there are numerous service slacks through stations aN ee ww $47 45) 1in®%up 33.4 | viously recorded anything over 88.5. 
and junctions. East of Cardiff, however, the road 112 5 49 25, 1 in 300 up Looked at from every point of view the working 
is far easier. It begins with a nearly level stretch| 111 5 60 35, 51.4 | of those five specials (two being from 5) da we in 
of 24 miles to the Severn Tunnel, with a severe| {8 e-4- se |connection with the North German Lloyd boat), 
speed restriction through Newport ; then comes a} 107 555 2 55.4 | with practically no single check throughout, was a 
iong climb of 20 miles solid up-hill from the middle on : 4 A 4 sam Eg war ee og a may 6a pa | as = 
f the 1] ti 1 to Badminton Station. This 5 58 12 5g | possible contingency having been carefully thoug 
mei: yo with 33 miles of 1 in 100, followed by 100 Badminton 6 2 20 1 in 300 down 58 ‘ out beforehan and provided for. To show how 
1 mile at 1 in 68, another at 1 in 90, and then 13 = 5 at 65.4 | thoroughly this was done we may mention that had 
miles of 1 in 300. A falling gradient of 11 miles at 1 o7 (6 5 4 1in300down 66.6 | there Soee a sufficient number of through Con- 
in 300 is followed by a 12-mile rise from mile-post 89 Chsenegeyh geet: & tes >in pe eee tinental patyngees, it | se been cotton lg 
to Swindon Station (77}). Most of this is at 1 in 32 #782 «#46765 06«O SLB the second special at Southall, and to work the 
3300 se lin 660. pli, rnis point there is a gradual aL 18 83.3 81.8 85.7 coaches through to Dover vid the West London 
descent at very easy grades all the way into London. 7 i ee: a Extension and Herne Hill. Last week a train 
The engines detailed to work this train were 85.7 84.9 a3 18 os ¥ of Great Western Railway “ag age was worked 
‘6 . 9 s. 99 : 7 ' 4 » 
there *"King Edward” took the rain into London. | & gus" "| |the South Eastern Railway ‘authoritios, As 
ere ‘‘ King Edwa . 85 7 4 : . a 
: wr 615 0 69.2 tter of fact, the f rt f th Is, and 
The two former engines ia b | the 4 ‘6 ty Tod 3 Wootton Bassett 616 3 Slackedfor | 57.1 a oes of the. ned a ers, caught the 9 P .. ion om 
a Ott Sint e* a ithe “Rin 617 0 1ineooup | 621 Charing Cross, and were in Paris at five o'clock on 
. 8$in. in diameter. e in; 82 7 in 660 up | 6% ; L sat 
Edward ” is a four-cylinder non-compound = 4 ces 63.1 | Tuesday morning, thus saving practically 12 hours 
wheel coupled engine, of the following dimen- 7 | | 6 19 50) 65.4 | in point of time. } 
3 i 77-21 | Swindon 6 21 20) 1 in 833 down 70 e trust that this new development, so bold] 
sions : 21 d Pp dly 
Cylinders (4) 14} in. by 26 in = | cea o2 | undertaken by the Cunard Line, and so ably carried 
Seationy aurtece we 2014.4 7 ft. 73 6 24 55 76.5 | out by the Great Western Railway, may earn the 
Seat a ie tae Ce tag am 2 4: 7 : 4 S . reward which such enterprise so richly deserves. 
riving-wheels (six-couple ... Oft. 33 im. im dia, =0 6 27 15 80.8 #0 
Working pressure a ca 225 Ib. eo | 628 3 75 
Weight in working order— vad 6s 6 28 48 80.3 80 AVIATION AT RHEIMS. 
— ee a . =f 4 831 wf 81.8 a Tue Rheims aviation week, during which the 
Chsenagragh quneds | atmo Faas ae French cathedral city was converted into a huge 
Total 15. 19 = 2s ; “ ‘ 2 py meg ee papeteet Cae oF 0. now Bi, aes ~ 
The train comprised 10 eight-wheel bogie coaches. 62 ae | 831 | a close unday, the .» when several o 
Weight. heme a € of Sf) 1m Et down) 82 | | the last races on the programme took place. The 
Tons Cwt. Ft. In. 57 6 36 58 88.2 81.8 | contest for the Grand Prix de la Cham e et de 
AOS Se ee OS 73 6 56 $F $37 |la Ville de Rheims was decided on Friday, the 
2. First-class ... 26 4 6l 3 = 630 5 s3.7 | 27th ult. The condition for this was a flight of 
: . m = K.. 3 : Didcot 6 39 43)1 in 1508 down) | 50 kilometres (31 miles), a comparatively low 
5. Diaieg-cor |. 35 14 73 «6 ~ $ 40 35 765 | figure, the fixing of which by the racing committee 
6. ” na 36 «6 73 «6 a | § 41 19 s1.8 a a ena Bsa >. possibilities “ amepuass 
7. First-class ... 23 6 61 0 ‘ | - ‘S.2 | were but imperfectly own previous to the races. 
i etnaagen 6% 3 61 3 yo § 43 36,1 in 1880 down| 2» | The results obtained show that the minimum to be 
9. ks. 25 17 61 3 47 6 44 23) 75 | competed for might very well have been double, and 
10. Van ... 18 4 so 6 46 7o" > leven treble, that figure. The race was won on 
Total 273° 18 631 2 44 6 46 47) | 76.5 | Friday by Mr. H. Farman, on a biplane of his own 
: 43 6 47 36) 73.4 | type, driven bya ‘‘Gnome”* motor, fitted with Bosch 
It will at once be realised that to take gy < po co a tw magneto ignition. He covered over 180 kilometres 
Siler sthint stata tech comptiang este af tie] | (RR) |_| Re [CBs in 3 hours 15 minutos, dho etablihing 
90 is no mean task. The actual running was, how- s ad | 6 54 18) | 75 |An idea of his achievement will be arrived at 
ever, far better than the time-table promised, for; 4 6 65 10 | @2 | by stating that had he started from London in the 
the a King Edward + covered the 145} miles from = Twyford 4 57 43) 73.4 | Same conditions, instead of taking a circular course 
Cardiff to Paddington in 141} minutes, giving an 26 7 158) 70.6 |at Rheims, he would almost have reached Die pe, 
average speed of 61.6 miles an hour, and the train, ss 736 76.5 | and would have easily landed at Dorchester, Mon- 
instead of taking the prescribed five hours, did the 23 7 423| | 75 |mouth, Wolverhampton, Burton, Derby, Newark, 
journey from Fishguard Harbour in 4 hours 36 22 7 513) | 72 | Cromer, Yarmouth, or Dunkirk. 
minutes. The merits of this performance will be = : nen a The second prize was won by Mr. H. Latham, 
fully appreciated by examining the appended log.| —_ jy 7 745 65.4 | who piloted an ‘‘ Antoinette” monoplane, No. 29, 
it should be borne in mind that through Newport 18-40 Slough 7 sx eo |ativen by an “Antoinette” motor, and who covered 
Station the speed has to be reduced to 20 miles 16 710 24 | 66.6 | & total distance of 154.5 kilometres (96 miles), The 
per hour, and again there is another reduction at} 15 7 11 19) | 4 | third was awarded to Mr. L..Paulhan, who, on a 
Wootton Bassett junction with the main line. : oo 1 in 1716 up | é22 | Voisin biplane, driven by a ‘‘Gnome” motor with 
Further, the driver possibly having instruc- 12 7145 | 65.4 | Bosch magneto ignition, covered a distance of 131 
tions not to run into Paddington before 7.30, 0 7 16 55/1 in 1820 down H | kilometres (82 aah as stated in. our formér issue 
slowed down persistently after passing Reading, ge 7 19 6s | $° | (see Page 288 ante). Mr. de Lambert, who piloted 
and at the end achieved what an American on board 3 | 7 23 10 65 |a Wright biplane, fitted with a Wright motor, 
aptly termed a ‘“‘cat-crawl” into Paddington, the Paddington, arr. | 7290. |" | Lavalette-Kiseman magneto ignition, covered 116 


last 2 miles taking no less than 44 minutes. _ 
The chief merit of this work, from the point of 
view of the locomotive engineer, lies not in the 





| 


* Speed, shown in “ Remarks” column, represents } miles by 
chronograph, 











kilometres (72 miles), and was awarded fourth 


* See ENGINEERING, March 26, 1909, page 418. 
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prize. The fifth prize was awarded to Mr. H. 
Latham, who on another occasion had covered with 
the ‘* Antoinette ” monoplane No. 13, driven by an 
‘* Antoinette ” motor, a distance of 111 kilometres 
(69 miles). Mr. P. Tissandier, on a Wright bi- 

lane fitted with a Wright motor, having Lavalette- 

iseman ignition, also covered 111 kilometres 
(69 miles), and was awarded the sixth prize. 

The following also competed :—Mr. R. Sommer 
covered 60 kilometres (37 miles)on a Farman biplane, 
with ‘‘ Vivinus ” motor, ‘‘ Zenith” carburettor, and 
Bosch magneto. Mr. L. Delagrange covered 50 kilo- 
metres (31 miles) on a Blériot monoplane, driven by 
an ‘‘ Anzani” motor. Mr. Blériot, on a similar 
machine, covered 40° kilometres (25 miles). Mr. 
Glenn H. Curtiss, on his cos game driven by a 
Curtiss engine fitted with Bosch magneto ignition, 
covered 30 kilometres (18.7 miles). Mr. Lefebvre, 
on a Wright biplane, with Wright motcr and 
Lavalette-Kiseman magneto ignition, only covered 
21 kilometres (13 miles). 

The Gordon-Bennett International Cup, for a 
distance of 20 kilometres (12.5 miles), or twice the 
course, was awarded to Mr. G. H. Curtiss, for the 
American Aero Club, who on his biplane ran the 
race in 15 minutes 50% seconds (first lap, 7 minutes 
572 seconds ; second lap, 7 minutes 53} seconds), 
giving an averaye seco of 73.637 kilometres (45.5 
miles) per hour. The second prize was won by Mr. 
Blériot, who piloted one of his monoplanes, driven 
by an E.N.V. motor fitted with a ‘‘Zenith” carbu- 
rettor, and whose time was 15 minutes 56} seconds 
(first lap, 7 minutes 531 seconds ; second lap, 8 
minutes 3 seconds). Mr. Latham came third, on 
his ‘‘ Antoinette” machine ; his time was 17 minutes 
32 seconds (first lap, 8 minutes 51 seconds ; second 
lap, 8 minutes 41 seconds). The fourth was Mr. 
Lefebvre on a Wright biplane, whose time was 20 
minutes 473? seconds (first lap, 9 minutes 454 
seconds ; second lap, 11 minutes 14 seconds). 

The speed race over a total distance of 30 kilo- 
metres (18.6 miles), or three times round the course, 
was won by Mr. G. H. Curtiss on his biplane, whose 
time was 25 minutes 39} seconds. Then came Mr. 
H. Latham, on an ‘‘ Antoinette” monoplane, 26 
minutes 331 seconds; Mr. P. Tissandier, on a Wright 
biplane, 28 minutes 59} seconds ; Mr. Lefebvre, on 
a Wright biplane, 29 minutes ; Mr. de Lambert, on 
a Wright biplane, 20 minutes 2 seconds, Mr. H. 
Latham, on an ‘‘ Antoinette” monoplane, 29 minutes 
112 seconds; Mr. L. Paulhan, on a_ Voisin 
biplane, 32 minutes 494 seconds ; Mr. E. Bunau- 
Varilla, on a Voisin biplane, 42 minutes 254 
seconds ; and Mr. R. Sommer, on a Farman biplane, 
1 hour 19 minutes 33} seconds. 

The speed race over the course once, a travel of 
10 kilometres (6.2 miles), was won by Mr. Blériot, 
who piloted his monoplane No. 22, fitted with an 
E.N.V. motor and a ‘‘ Zenith” carburettor; he 
covered the distance in 7 minutes 474 seconds, at an 
average speed of 76.955 kilometres (47.7 miles) per 
hour. The second prize was awarded to Mr. 
G. H. Curtiss, who on his biplane took 7 minutes 
492 seconds. The other competitors came in the 
following order :— 

Mr. Latham, ‘“‘ Antoinette” 
plane, ‘* Antoinette” motor Ao 
Mr. Lefebvre, Wright biplane, Wright 


Sec. 


mono- Min. 
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motor... ve - us ii 8 58% 
Mr. Farman, Farman biplane, ** Vivi- 

nus” motor... ae id ie 9 6% 
Mr. ‘Tissandier,~ Wright biplane, 

Wright motor ... in oh one 9 26} 
Mr. de Lambert, Wright biplane, 

Wright motor ... ” ine eo 9 33% 
Mr. Legagneux, Voisin biplane, 

** Antoinette ” motor ... val ‘hs 9 56S 
Mr. Paulhan, Voisin biplane, “Gnome” 

motor... dus at as aa £ ® 
Mr. Delagrange, Blériot monoplane, 

** Anzani” motor “ ns cay eae 
Mr. Sommer, Farman biplane, 

“Gnome” motor ba ale se ees ee 
Mr. Cockburn, Farman biplane, 

**Gnome” motor Le ol wa as 
Mr. Bunau-Varilla, Voisin biplane, 

*‘Gnome” motor ad te . 18.30} 


The passenger-carrying contest was won by Mr. 
Farman, who carried on his biplane, driven by a 
‘*Gnome”’ motor, two passengers over the course, 
a distance of 10 kilometres (6.2 miles), in 10 minutes 
39 seconds. He then ascended with one passenger 
only, using the same biplane, and covered the same 
distance in 9 minutes 52} seconds. The third prize 
was awarded to Mr. Lefebvre, who carried one 
passenger over the course in 10 minutes 39 seconds, 

The altitude prize was awarded to Mr. Latham, 
who, on his Antoinette monoplane, rose to a height 





of 155 metres (about 510 ft.). Mr. Farman, on his 


biplane, driven by a ‘‘Gnome” motor, rose to a|j 


height of 110 metres (about 360 ft.); then came 
Mr. Paulhan on a Voisin biplane, ‘‘Gnome” 
motor, with 90 metres (about 295 ft.); and Mr. 
Rougier, on a Voisin biplane, E.N.V. motor, with 
55 metres (about 180 ft.). 

The results of the various contests have been a 
revelation, in that they have proved that aviation 
has made much greater progress than was expected 
by even the most sanguine. The comparatively 
bad weather and high winds which ruled practically 
during the whole week largely enhance the value 
of the different tests. It is enhanced also by the 
freedom from accidents, which has formed a most 
satisfactory feature of the races, for, apart from 
some mishaps to machines, made good in a few 
hours, and excepting the case of a Blériot mono- 
plane, which caught tire when near the ground, the 
great majority of the machines, both monoplanes 
and biplanes, are in perfect condition, and are 
ready as they now stand for immediate further use. 
The heavier-than-air machines have triumphed over 
dirigibles, and the future of aviation is to be sought 
in aeroplanes; the Rheims contests have shown 
biplanes to be slightly superior, for the time being, 
to monoplanes, in regard more especially to en- 
durance. The latter have, however, given a most 
excellent account of themselves; their engineers, 
together with those who believe in biplanes exclu- 
sively, will be stimulated to further researches and 
efforts, which are sure to lead to further progress. 

The contests have also demonstrated the value of 
the bicycle type of air-cooled motor for flying-ma- 
chines, as against the water-cooled motor-car type 
of engine. On an aeroplane, the bicycle motor runs 
constantly at its highest speed, developing its maxi- 
mum power, but it is effectively cooled by the current 
of air to which it is also constantly exposed. This 
condition does not obtain on land vehicles, in which 
the motor develops its highest power when running 
up-hill at a reduced speed, and therefore under less 
satisfactory conditions in the matter of cooling. 

The Wright biplanes have not attained to specially 
good positions in the various competitions, a fact 
which tends to confirm the opinions which we ex- 
pressed concerning this type of machine in a former 
article.* The Curtiss biplane, on the other hand, 
has proved itself a complete success, both in regard 
to actual flight and to the very great facility with 
which it starts. Mr. G. H. Curtiss has been 
connected with aerial navigation for a number of 
years ; he was director of experiments of the Aerial 
Experiment Association, founded by Dr. A. Graham 
Bell, who, over fifteen years ago, had made of his 
home near Baddeck, in Nova Scotia, a centre for 
experiments in aviation, the Bras d’Or lake, close 
at hand, providing an open space for carrying out 
the tests. Dr. Bell commenced with kites, and 
made experiments with different patterns, designed 
to combine strength with light weight. The Asso- 
ciation was formed in the latter part of 1907, with 
Dr. A. G. Bell as president ; Mr. G. H. Curtiss, 
who entered it in the above capacity ; the late 
Lieutenant T. E. Selfridge, lst United States Field 
Artillery, secretary; Mr. F. W. Baldwin, chief 
engineer ; and Mr. J. A. D. McCurdy, treasurer. 
Mr. Curtiss brought his motor to the Association, 
and the first flying-machine built was the biplane 
Red Wing, the engine of which was an eight-cylinder 
Curtiss air-cooled motor, weighing 148 lb. alone, 
and 185 lb. with the oil-tank, batteries, shafting, 
coil, and other accessories. The propeller was two- 
bladed, of steel, 6 ft. 2 in. in diameter, and a pitch 
of 4 ft., weighing 15 lb., and driven direct. The 
total weight of the machine was about 500 lb. The 
next aeroplane was the White Wing ; this was built 
of heavier material, and had slightly larger surfaces. 
It contained improvements in details of construction 
of the planes and trusses ; the engine, fittings, and 
propeller weighed 192 lb., the total weight of the 
machine, including her pilot, being approximately 
600 lb. The third machine, the June Bug, was built 
on Mr. Curtiss’s designs, and was driven by a pro- 
peller 5 ft. 11 iu. in diameter, instead of 6 ft. 2 in., 
running at a speed of about 1200 revolutions, 
instead of 1050. Then followed a fourth machine 

—Mr. McCurdy’s Silver Dart. With all these 
machines, which were gradually improved as ex- 
perience was gained, a number of successful flights, 
though of comparatively short duration when com- 
pared with the Rheims events, were made ; and the 
Association above referred to, having gained its 


* See ENGINEERING, vol. lxxxvi., page 216, 
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object by manufacturing a type of aeroplane that 
justified its name in actual fact, terminated atthe end 
of March last. Mr. Curtiss continued his experiments 
in the United States, in June and July last, with a 
biplane built by the Herring-Curtiss Company, 
Hammondsport, New York, and his efforts have 
been crowned with success by the admirable results 
he achieved last week. 

Congratulations are also due to Mr. Farman, Mr. 
Blériot, Mr. Latham, Mr. Paulhan, and all the other 
manufacturers and pilots, who by their exertions 
and skill have forwarded the problem of flight. 








THE BRITISH ASSOCIATION, 

WINNIPEG proved a most agreeable disappoint- 
ment to the visitors from the old country. Both 
Quebec and Montreal, which they had first seen, 
can pride themselves of imposing public buildings 
and fine villas ; but next to many of these build- 
ings there are to be found very poor houses or sheds 
and elevators of the most hideous appearance ; the 
streets are very badly paved, and the side walks 
consist of dilapidated boards. In the matter of 
telegraph posts—crooked: tree trunks, to which 
cross-bars for wires are fixed— Winnipeg is not much 
better off than the two old capitals of Canada, but 
the streets are broad, well paved, and the houses 
much more uniform. The first impression made 
by Winnipeg was decidedly pleasing. 

The Medical Association of Canada having deli- 
berated at Winnipeg from the Monday preceding 
Wednesday, August 25, till that Wednesday, the 
town was crowded during the week. On Wednes- 
day evening Sir J. J. Thomson delivered his address, 
with which we dealt in last week’s issue. The sec- 
tional proceedings began the following morning, 
when the addresses by most of the sectional presi- 
dents were delivered, and a commencement made 
with the reading and discussion of the many im- 
portant papers submitted. 


SECTION @.—ENGINEERING. 


We have already published Sir W. H. White’s 
address to the Engineering Section, and reprints of 
the other papers read will appear in due course. 
Of these, the paper on ‘‘ The Distribution of Di- 
electric Stress in Three-Phase Cables” appeared 
in our last issue. The method of investigation 
employed here was based on Professor Hele- 
Shaw’s system of mapping out the stream-lines 
in a perfect fluid. It may be noted that whilst 
the method is legitimate in the case in question, 
some totally erroneous applications of it to the 
investigation of stresses in structures have been 
read at previous meetings of the section, without 
the fundamental errors involved being detected 
in the ensuing discussions. The report of the 
Committee on Gaseous Explosions, and the accom- 
panying paper thereon of Mr. Dugald Clerk, pub- 
ished in this issue, sum up the progress made in 
this highly important investigation since the meet- 
ing at Dublin last year. The Committee was 
appointed as the result of a debate at the Leicester 
meeting of the Association, where irreconcilable 
discrepancies were found between the values of the 
specific heats of gases as determined by various 
different methods.. Last year Professor Callendar 
contributed a most valuable mcmorandum, pointing 
out possible sources.of error in the methods used by 
Holborn and Henning at Berlin, which would tend 
to make the values found too small. On the other 
hand, a peculiar source of error appears to have 
been detected in Mr. Dugald Clerk’s very ingenious 
system of determining specific heats direct from a 
series of indicator diagrams, which would tend to 
make his values somewhat too high. Mr. Clerk’s 
paper, published on page 334, explains the bearing 
of this research on gas-engine practice. One very 
important point which appears to be established is 
that the actual efficiency of the modern gas-engine 
is 88 per cent., or, in other words, that out of 100 
units of heat theoretically available, the gas-engine 
converts 88 into indicated work. The margin for 
improvement in the efficiency is therefore small. 
In the paper on hydroplanes, contributed by Sir 
John Thornycroft, some further particulars are 
given of the experiments on this class of craft, 
already described in our columns. Much raw 
material, which will, no doubt, ultimately be 
worked up into that complete theory of the strength 
of materials which we all hope for at some more 
or less distant date, will be found in Professor 
Larard’s paper on ‘‘ The Behaviour of Ductile Mate- 
rial Under Torsional Strain,” which we publish on 
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page 308. It is of interest to note that these ex- 
periments show that the ultimate strength of a 
shaft in torsion is given by a formula of the same 
type as is applicable to the elastic strength. This 
has long been known to be-true as to the strength 
against cross-breaking. Another interesting point 
in his paper is the detailed description of the way in 
which failure occurs in beams subjected to torsional 
strain. The final fracture always occurs by direct 
tension. The other papers read in this section will 
be reprinted in future issues of ENGINEERING. One 
of the most interesting describes the reduction of 
the grades of the Canadian Pacific Railway through 
the Kicking Horse Pass. This has been accom- 
plished by driving spiral tunnels into the sides of 
the valley, as at Goschenen and Airolo for the ap- 
proaches to the St. Gothard Tunnel. Another of 
the great works described by Mr. Schwitzer is the 
viaduct, over one mile long, across the Belly River, 
at Lethbridge, the height of the track above the 
river bed being 314 ft. An interesting feature of 
this viaduct is the adoption of ‘‘ through ” instead 
of ‘‘ deck ” spans for the girders between the trestle 
piers. This was done to prevent the. possibility of 
the whole structure being wrecked by a derail- 
ment. With deck spans any vehicles léaving the 
line would be liable to fall off the bridge on to the 
splayed feet of the trestles, and thus bring down 
the whole pier. 

In the Chemical Section a characteristic address 
was delivered by Professor H. E. Armstrong, who 
made his customary attack on the dissociation 
hypothesis of electrolytic conduction ; but_on this 
oceasion he did not,.as formerly, confine himself 
merely to destructive criticism, but formulated 
what may be called an ‘‘associative” theory of the 
phenomenon. How this will stand the test of 
quantitative examination remains to be seen, 
though in his address Professor Armstrong seemed 
inclined to discount the importance of quantita- 
tive results. An interesting pronouncement was 
the doctrine that all chemical change is at least 
trimolecular—that is to say, that no two pure sub- 
stances can combine with each other, the assistance 
of some third body, capable of acting as an electro- 
lyte, being always necessary. 

With respect to the radioactive bodies, he con- 
tended that uranium and radium were not really 
elementary bodies ; but on the same reasoning it 
would now appear that potassium is also not a 
chemical element, since recent investigations seem 
to prove it to be possessed of a feeble radioactivity. 
Again, doubt was expressed as to the conclusive- 
ness of the experiments on which it has been con- 
sidered that helium, argon, and the like are mon- 
atomic gases. In fact, the address was to a con- 
siderable degree an attack on the work of the 
physicist, who deals mainly with the dynamics of 
the molecule, by a chemist interested principally 
in the ‘‘ statical” problems involved in the discus- 
sion of the ‘‘structure” of chemical compounds. 
We shall deal with this address in a future issue. 


SECTION A.—MATHEMATICAL AND PHYSICAL 
SCIENCE. 


PRESIDENTIAL: ADDRESS BY ProFessor E. 
RUTHERFORD. 

In accordance with an old-established and ‘wise 
custom the chair of Section A was not filled by one 
of the local scientists. No more appropriate choice 
could in any case have been es than that of 
Professor E. Rutherford, M.A., D.Sc., F.R.S., of 
Victoria University, Manchester, who, only two 
years ago, left McGill University, Montreal, where 
his former colleagues and students speak of him 
with esteem and reverence. In the opening words 
of his most instructive presidential address, which 
boldly speaks out on matters which look much safer 
in formule than in plain words, Professor Ruther- 
ford gave expression to the pleasure he had in 
finding himself once more among old friends, and 
said that Canada might well regard with pride her 
universities, which had made such liberal provision 
for teaching and for research in pure and applied 
science. Professor Rutherford then passed to his 
main subject—the present position of the atomic 
theory. 

Tue PosiTion oF THE Atomic THEORY. 

The present time, Professor Rutherford stated, 
appeared very opportune for discussing the actual 
position of the atomic theory in physical science 
and the various methods that had been devised for 
determining the values of certain fundamental 
atomic magnitudes, The rapid adyance of physics 


during the last decade had not only given us a 
much clearer conception of the relation between 
electricity and matter, and of the constitution of 
the atom, but had provided us with experimental 
methods of attack undreamt of a few yearsago. At 
a time when, in the vision of physicists, the atmo- 
sphere was dim with flying fragments of atoms, it 
would not be out of place to see how it fared with 
the atoms themselves, and to look carefully at the 
atomic foundations on which the great superstruc- 
ture of modern science had been raised. The idea 
that matter consisted of a great number of small 
discrete particles formed practically the basis of the 
explanation of all properties of matter, and many 
British Association addresses and reports — e.g., 
those by Clerk Maxwell on ‘‘ Molecules,” delivered 
at Bradford in 1873, by Sir William Thomson at Mon- 
treal in 1884, and by Sir Arthur Riicker at Glasgow 
in 1901—would be recalled in this connection. 

He could only discuss the gradual development 
of the atomic theory with extreme brevity, Pro- 
fessor Rutherford continued. The theory had been 
put forward by Dalton in 1805 in order to explain 
the combination of elements in definite proportions. 
Chemists had shown that matter was composed of 
a number of elements which could not further be 
decom by laboratory agencies. The mathe- 
matical development of the kinetic or dynamical 
theory of gases by Clausius and Maxwell had enor- 
mously extended the utility of the conception. 
Gases were believed to consist of minute particles 
or molecules in constant agitation, which collided 
with each other and with the walls of the contain- 
ing vessel, and travelled in straight lines between 
the encounters, the free path of the molecules 
between the collisions being large compared with 
the linear dimensions of the molecules them- 
selves. The strength, and, at the same time, 
the limitation of the kinetic theory, was found 
in the fact that it did not involve any definite 
conception of the nature of the molecules or of the 
forces acting between them. The molecule might 
be a perfectly elastic sphere or a Boscovitch centre 
of force ; and without the aid of special subsidiary 
hypotheses we were unable to draw conclusions as 
to the nature of the molecules. 

Towards the end of the past century the concep- 
tion of atoms had become more and more concrete. 
The atom had, in imagination, become endowed 
with size and shape, and, unconsciously, even with 
colour. The simplicity of the theory had enhanced 
its importance, and the atomic theory had been 
regarded as one of the established facts of Nature, 
and not asa working hypothesis. But scientists had 
not been wanting who had pointed out that there was 
no conclusive evidence to show that the atoms were 
realities, and not figments of the imagination. A 
school of thought had, indeed, arisen that wished 
to do away with the atomic theory as the basis of 
chemistry, and substitute, as its equivalent, the law 
of combination in definite proportions. Thermo- 
dynamics, moreover, would explain many chemical 
facts without the aid of any comet es as to the 
particular structure of matter. Few, unfortunately, 
were unable to think correctly in terms of thermo- 
dynamics, and the negation of the atomic theory 
did not help us to make new discoveries, while this 
theory did provide us with a tangible and concrete 
idea of matter. A decisive proof of the atomic 
structure of matter had so far been regarded as im- 
possible in the nature of things ; recent investiga- 
tion, had, however, disclosed new and powerful 
methods of attack. 

Molecules being invisible, it had, for example, 
been considered impracticable to demonstrate the 
continuous agitation in which the molecules of a fluid 
should be according to the kinetic theory. In 1827, 
however, the English botanist Brown had observed 
that minute particles like spores of plants were in 
a state of continuous irregular motion. For a long 
time these Brownian movements were ascribed to 
inequalities in the temperature of the solution. 
That had been disproved by Gouy, who showed the 
movement to be spontaneous and continuous, and to 
be exhibited by any very small particles of whatever 
kind when immersed in a fluid medium. Thevelocity 
of the agitation increased with the decrease of the 
diameters of the particles and with a rise of tempera- 
ture. With the aid of the ultra-microscope, Esner 
and Zsigmondy had determined the velocity of 
particles of known diameters in various solutions, 
while Svedberg had devised an ingenious method of 
determining the mean free path and the average 
velocity of particles of different diameters. In 1907 





Ehrenhaft had demonstrated that the Brownian 


movements were still more marked when small 
particles were suspended in gases; he produced 
silver dust by sparking between silver electrodes, 
and found the mean free path of these particles to 
be much greater in gases than in liquids. The 
particles exhibited, in general, the movements 
which the kinetic theory ascribed to the molecules 
themselves, though even the smallest ticles had 
very large masses in comparison with the masses of 
the molecules. 

The character of the movements irresistibly im- 
pressed the observer with the idea that the particles 
were hurled hither and thither by forces resident in 
the solution, and that the motion observed could 
ouly arise from the continuous and ceaseless move- 
ment of the invisible molecules of which the fluid 
was composed, The explanations of the Brownian 
movements suggested by Smoluchowski and by 
Einstein were based on the kinetic theory, and their 
calculations and observations were in fair agreement. 
Perrin’s experiments of 1909 supported that view 
by experiments on emulsions of gamboge in water, 
consisting of spherical particles nearly of the same 
size, which showed the movement. These particles 
settled under gravity, and equilibrium being estab- 
lished, the number of particles in different layers 
could be counted. That number decreased from the 
bottom upward according to an exponential law— 
i.e., the same law according to which the air pres- 
sure diminished with the height above the earth. In 
one experiment the number of particles per unit 
volume decreased to one-half at a distance of 0.038 
millimetre, while the corresponding distance in 
our atmosphere was about 6000 metres. The law 
of the distribution of the particles with height indi- 
cated that each particle had the same average kinetic 
energy of movement as the molecule of the solution 
in which it was suspended. In fact, the particles in 
apenas behaved like molecules with a very high 
molecular weight. That was very important, for it 
indicated that the law of equipartition of energy 
among molecules of different masses—a deduction 
from the kinetic theory—held approximately, at 
any rate, for the distribution of particles in a 
medium the masses and dimensions of which were 
exceedingly large compared with those of the mole- 
cules of the medium. Whatever the exact explana- 
tion might be, this observation was a striking, if 
somewhat indirect, proof of the general correct- 
ness of the kinetic theory of matter. 

Recent work in radioactivity, Professor Ruther- 
ford proceeded, had supplied a second and far more 
direct illustration. Thea rays of radium were de- 
flected both by electric and magnetic fields. The 
radiation was therefore corpuscular in character, 
and consisted of a stream of positively-charged par- 
ticles projected at very high velocity. The ratio 
e/m, the charge carried by the particle to its mass, had 
been determined from measurements of the deflec- 
tion on a magnetic field, and the magnitude of this 
Ly proved the particle to be of atomic dimen- 
sions. Rutherford and Geiger had recently developed 
a direct method of demonstrating that the radiation 
was, as other evidence likewise suggested, discon- 
tinuous in character, and that it was possible to detect 
the passage of a single a particle into a suitable vessel. 
The entrance of an a particle through an aperture was 
marked by the sudden deflection of an electrometer 
needle, and the number of impulses communicated 
to the needle indicated the number of a particles 
expelled per second from 1 gramme of radium. 
This number confirmed the previous experiments 
of Crookes, who let the a rays fall upon a phos- 

horescent screen of zinc sulphide and watched the 

rilliant scintillations. Each particle produced a 
flash as it struck the screen; and these two 
methods—the one electrical, the other optical— 
yielded the same number of a particles expelled 
per second. 

The next question was the nature of the a par- 
ticle. The general evidence that the a particle was 
a charged lien atom had been verified by 
Rutherford and Royds, whe succeeded in demon- 
pareggen baag helium ap ed in an exhausted space 
into which the particles were fired, that helium 
was produced by radium, and was due to the 
accumulation of a particles which were being ex- 
wy from it. The rate of production of helium 

been determined very carefully by Sir James 
Dewar. One gramme of radium in radioactive equi- 
librium produced 0.46 cubic millimetre of helium 

r day, or 5.32 x 10-~* cubic millimetres per second. 

irect counting showed that 13.6 x 10" a particles 
were shot out per second by 1 gramme of radium, 





Consequently it required 2.56 x 10” a particles to 
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form 1 cubic centimetre of helium gas at standard 
pressure and temperature. 

Other researches proved all the a particles, from 
whatever source, to identical in mass and con- 
stitution. It was not unreasonable, then, to suppose 
that the a particle, which existed as a separate 
entity in flight, should also exist as a separate entity 
when the particles were collected to form a measur- 
able volume of helium, or, in other words, that the 
a particle, in losing its charge, became the funda- 
mental unit or atom of helium. As helium was a 
monatomic gas—i.e., a whose molecule and 
atom were supposed to CS ideatied ae difficulty 
arose in this case from the combination of two or 
more atoms to form one complex molecule. 

Thus, it might be concluded that 1 cubic centi- 
metre of helium contained 2.56 x 10 atoms. As 
we knew the density of helium, it followed that the 
atom of helium had a mass of 6.8 x 10-* gramme, 
and that the average distance apart of the molecules 
in the gaseous state was 3.4 x 10~-’ centimetre. 
These figures were confirmed in other ways. For 
the a particle the value of e/m was 5070 electro- 
magnetic units. The positive charge of each a 
particle had been deduced from the total charge of 
a counted number of particles, and this charge was 
9.3 x 10-” electrostatic, or 3.1 x 10-” electro- 
magnetic units. Substituting this value, the mass 
m of the a particle turned out to be 6.1 x 10-* 
mes. in fair agreement with other estimates. 

is own judgment, Professor Rutherford re- 
marked, might be prejudiced, because he had him- 
self taken a share in those investigations ; but he 
saw in these results a direct and almost convincing 
proof of the atomic theory. 

That it had been possible to detect the emission 
of a single a particle equal to a single charged atom 
was due to the great energy and velocity of the 
expelled a particle. C.T. R. Wilson had, in 1897, 
similarly succeeded in counting the number of 
charged ions, because the ions formed condensa- 
tion nuclei for water vapour. In this way ordinary 
molecules of a gas and charged ions could be distin- 
guished, and J. J. Thomson had further determined 
the electric charge carried by each ion and the 
number of ions. 

Turning to another side of the problem, Professor 
Rutherford stated that the development of the 
kinetic theory of gases on a mathematical basis had 
at once suggested methods of estimating the number 
of molecules in 1 cubic centimetre, and a first esti- 
mate of it by a different method had been made by 
Young in 1805. This number, which might be 
denoted by N, was a fundamental constant of all 
gases; since according to the theory and to 
Avogadro’s law all gases contained (at normal 
pressure and temperature) an identical number of 
molecules per unit volume. When N was known, 
the diameter of the molecule could be estimated, 
but the term ‘‘diameter’’ was somewhat indefinite ; 
the term was usually referred to the diameter of 
the sphere of action of the forces surrounding the 
molecule, and as that diameter was not necessarily 
the same for the molecules of all gases, it appeared 

referable to consider the fundamental constant N. 

his N had been estimated by Loschmidt, Johnstone 
Stoney, and by Clerk Maxwell, who found N = 
1.9 x 10". The average value arrived at by Meyer 
in his ‘* Kinetic Theory of Gases ” from an examina- 
tion of various methods was 6.1 x 10". The esti- 
mate, it should be remembered, was approximate, 
and frequently served merely as an inferior or 
superior limit. 

A very interesting method of determining N had 
been used by Rayleigh in 1899, when he gave the 
explanation of the ol colour of the sky. The 
particles of air, Lord Rayleigh taught, scattered 
the light waves, falling upon them ; for particles 
small by comparison with the wave-length the 
scattering was proportional to the fourth power of 
the wave-length, and the proportion of scattered to 
incident light was ter fo: the violet than for 
the red; hence the sky appeared blue. The scatter- 
ing caused an alteration in the brightness of stars 
at different altitudes, which had been studied, and 
these observations showed that the value N was not 
less than 8.5 x 10%. Recalculating the then avail- 
able data in 1902, Lord Kelvin had found N not 
less than 2.47 x 10", Since the theory of Rayleigh 
did not take into account the scattering due to fine 
dust particles in the air, the values arrived at were 
all inferior limits, but Kelvin’s value was not 
much smaller than the value 2.77 x 10", the result 
of later estimates. 

Profezsor Rutherford referred to further deduc- 








tions of the N. Perrin’s experiments yielded the 
value 3.14 x 10, Boltwood’s estimate was based 
upon the rate of transformation of radium. Radium 
was half transformed in 2000 years, or in 1 gramme 
of radium 0.346 milligramme broke up per year. 
The counting of a particles expelled per second gave 
3.4x 10" particles per gramme, and one particle 
accompanied the disintegration of each atom. The 
number of a particles expelled per year was conse- 
quently a measure of the number of atoms of radium 

resent in 0.346 milligramme, and from that it fol- 
owed that 1 gramme of radium contained 3.1 x 10#! 
atoms ; taking the atomic weight of radium as 225, 
N assumed the value 3.1 x 10". 

In modern views, Professor Rutherford continued, 
electricity, like matter, was sup to be discrete 
in structure, and the charge carried by the hydrogen 
atom, when set free by the electrolysis of water, 
was taken as the fundamental unit of electricity. 
The charge was considered to be the smallest 
unit of electricity that could be obtained, and every 
quantity of electricity consisted of an integral mul- 
tiple of this unit charge. According to Townsend, 
the charge‘carried hy the gaseous ion was in most 
cases the same as that carried by the hydrogen 
atom, and he derived the value 1.29 x 10” electro- 
static units for the product Ne. If e were deter- 
mined, N could be deduced. Townsend’s first 
direct measurement of e was made in 1897. The 
oxygen liberated by the electrolysis of sulphuric 
acid gave rise to a dense cloud of minute globules 
of water, each of which carried a minute negative 
charge of electricity. The rate of fall of these 
globules permitted of estimating their size and 
weight by the law of Stokes; knowing the weight 
of the cloud, the total number of drops was 
deduced, and the measurement of the total charge 
of the cloud yielded e = 3 x 10-" electrostatic 
units ; the corresponding value of N would be 
4.3 x 10". From C. T. R. Wilson’s experiments 
J. J. Thomsgn had derived the value e = 3.4 x 10-°; 
H. A. Wilson had arrived at the figure e = 3.1 x 
10°"; while Millikan and Begemann found 
4.06 x 10-". The corresponding values of N 
were 3.8, 4.2, 3.2 x 10% From experiments 
with ionised flames Moreau had recently de- 
duced e = 43 x 10-% and N =3 x 10%, 
while the already - mentioned experiments of 
Ehrenhaft on Brownian movements of silver par- 
ticles which carried a positive charge yielded e = 
4.6 x 10-°, and N = 2.74 x 10" Then Ruther- 
ford and Geiger had ascertained the charge carried 
per a particle from the charge carried by a counted 
number of a particles, and these determinations 
yielded e = 4.65 x 10- and N = 2.77 x 10”. 
It was important to note that Planck, from the law 
of the distribution of energy in the spectrum of a hot 
body, had deduced the values e=4.69 x 10—", and 
N = 2.8 x 10". 

The agreement, Professor Rutherford empha- 
sised, was very close considering the diversity of 
methods applied, and as the radioactive method 
concorded with Planck’s deduction, Professor 
Rutherford concluded that 1 cubic centimetre of 
gas contained 2.77 x 10! molecules, and that the 
unit of quantity of electricity was 4.65 x 10-” 
electrostatic units. These magnitudes being settled, 
the mass of any atom of known atomic weight 
and the ratios of atomic to molecular magnitudes 
could be calculated. These fundamental units 
should not be regarded with scepticism, they were 
reasonably certain. A tendency had gained ground 
in some quarters in recent years to cast doubt on 
the validity of the atomic theory in view of the 
recent researches. That was quite erroneous. For 
the recent observations really strengthened the 
atomic theory. The chemical atom, as a definite 
unit in the subdivision of matter, was now in an 
impregnable position. Yet the atom need not itself 
be indestructible nor eternal. 

Turning to electrons, Professor Rutherford said 
that the existence of corpuscles or electrons, en- 
dowed with an apparent mass, which was very small 
compared to the mass of the hydrogen atom, marked 
an important stage in the extension of our ideas of 
atomic constitution. Thanks mainly to the work 
of the President (Sir J. J. Thomson) the existence 
of the electron as a distinct entity was established 
by similar means and with almost the same cer- 
tainty as that of the individual a particle. A single 
electron had not yet been detected by optical or 
electrical methods ; but there was no reason why 
that should not be accomplished by electrical 
methods. Regener, moreover, had observed scintil- 
lations pr duced by 8 particles falling on a screen 








of platino-cyanide of barium ; but they were too 
feeble to permit of counting. 

Experiments, Professor Rutherford proceeded, 
indicated that the apparent mass of the electron 
varied with its speed, and that the mass was en- 
tirely electrical, and need not contain any material 
nucleus. Electrons, no doubt, could be released 
from the atom or molecule by various agencies, and 
could retain an independent existence when in 
rapid motion ; but we did not understand their 
actual constitution, if the term were allowed, and 
the part they played in atomic structure. The 
atom was a complex system, consisting of positively- 
and negatively-charged masses held in equilibrium 
mainly by electrical forces ; the part played by the 
carriers of positive and negative electricity was 
difficult to explain. We had, moreover, no decisive 

roof yet of the existence of positive electrons. 

or did we know how much of the mass of the 
atom was due to moving charges, or whether a type 
of mass quite distinct from electrical mass existed. 

Electrons, he proceeded, seemed to play two 
distinct réles in the structure of the atom: one as 
lightly attached and easily removable satellites of 
the atomic system, the other as integral constituents 
of the interior structure of the atom. The former 
electrons were easily detached and set in vibration, 
and were probably concerned in the combination of 
molecules and in the production of the spectra ; the 
latter electrons were hela in place by much stronger 
forces, and could only be released by an atomic 
explosion involving the disintegration of the atom. 
The release of an electron with a slow velocity by 
ordinary laboratory agencies did not appear to en- 
danger the stability of the atom, but the expulsion 
of a high-speed electron from a radioactive substance 
accompanicd the transformation of the atom. 

The idea that the atoms might be complex struc- 
tures made up of lighter atoms or of atoms of some 
fundamental substance had long been familiar to 
scientists. So far we had not succeeded in building 
up an atom of higher atomic weight from one of 
lower atomic weight, but we had definite evidence 
that certain radioactive elements underwent the 
converse process of disintegration. It might be 
significant that this disintegration had been ob- 
served only in atoms of highest atomic weight, 
like uranium, thorium, and radium. With the pos- 
sible exception of potassium (low atomic weight 
39) there was no evidence of disintegration of other 
elements. In a few cases the substance was 
transformed without any detectable radiation. As 
the a particles were ejected from all the substances 
in question with the same very high velocity, the 
charged helium atom was probably in rapid orbital 
movement in the atom before its expulsion. It 
was, on the other hand, most remarkable that 
helium, itself an inert element in the ordinary 
sense, should be the element out of which radio- 
active substances appeared to be built up, at least 
in part. 

he study of radioactive phenomena had thrown 
light on the character of atomic transformation, 
and enabled the scientist to detect almost infini- 
tesimal quantities of radioactive matter. We could, 
indeed, follow the breaking up of one atom per 
minute provided that a particles were given off. In 
the case of the rapidly-changing actinium emana- 
tion (which had a half period of 3.7 seconds), the 
presence of a few atoms, if not of a single atom, 
could certainly be detected, while a hundred atoms 
would yield an inconveniently large effect. The 
possibility of detecting a single atom had opened 
up a new field in the study of discontinuous pheno- 
mena. Thus the experimental law of transforma- 
tion of radioactive matter expressed only the 
average rate of transformation, but the scintilla- 
tion and the electric method rendered it possible to 
determine by direct experiment the actual interval 
between the disintegration of successive atoms and 
the probability law of distribution of the a particles 
about the average value. 

Professor Rutherford finally passed to the light 
thrown by radioactive studies on the effects pro- 
duced by high velocity particles in traversing 
matter. The a rays were completely stopped by a 
sheet of notepaper, while the y rays could be 
detected after traversing 20 centimetres of lead. 
The a particle plunged through the molecules of a 
gas in its path, leaving more than a hundred thousand 
ionised or dissociated molecules in its track ; but 
after traversing a certain distance the a particle 
was suddenly deprived of its characteristic pro- 

rties, and vanished from the ken of our know- 
dg. It quickly lest its high velocity, and, its 
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charge having been neutralised, it became a wan- 
dering molecule of helium. The ionisation due to 
the a particle seems to consist in the liberation of 
one or more slow-velocity electrons from the mole- 
cule, and, in the case of complex molecules, the 
ionisation was accompanied by chemical dissocia- 
tion, which might be primary or secondary, of the 
molecule. The 8 particles had a much greater 
penetrative power than the a particles, but pro- 
duced little ionisation, being easily deflected or 
entrapped by the molecule. Considering the great 
energy of motion of the a particle, and the small 
amount of energy absor in ionising a single 
molecule, there seemed to be little doubt that, 
as Bragg had pointed out, the a particle really 
passed through the atom, or rather through its 
sphere of action. There was no time for the 
molecule to get out of the way ; the particle passed 
through the atomic system, and in this sense the 
old dictum, true in most cases, that two bodies 
could not occupy the same space, seemed to hold 
no longer for atoms moving at sufficiently high 
speeds. The 8 particles were scattered —i.e., 
deflected from their path—by their encounters 
with gaseous molecules. It had been assumed that 
the a particles did not undergo such a scattering, 
owing to their greater mass and energy of motion. 
Geiger’s recent experiments proved a marked 
scattering of these particles, however; impinging 
upon a metal screen, the velocity of some was, in 
fact, reversed in direction, and the deflection of the 
particle from its path was quite perceptible after it 
had passed through a very few atoms of matter. If 
the atom were not the seat of an intense electric 
field this change of direction of the a particle 
would be unintelligible. Concluding, Professor 
Rutherford remarked that the agreement between 
the various lines of research proved that they were 
building on the solid rock of fact, and not, as they 
were sometimes warned, on the shifting sands of 
imaginative hypotheses. 








NOTES. 

Tue Vauiprty or Oum’s Law ror ELecrroytes. 

Ir is often assumed tacitly, and, indeed, stated 
also in text-books, that Ohm’s law will hold for 
electrolytes. That this is not strictly correct was 
pointed out many years ago by Kohlrausch. It is 
only immediately after closing the circuit of an 
electrolytic cell, before any concentration differences 
have been established, that Ohm’s law can be 
applied ; for Ohm’s law presupposes the non-exist- 
ence of a concentration gradient. During this non- 
stationary period of short duration relations prevail 
which, Kohlrausch demonstrated, resemble those 
required by Ohm’s law. But conditions change soon 
owing to the migration of the ions, and during the 
ordinary stationary period of the electrolysis Ohm’s 
law is not valid. Calculations have then to be based 
upon Nernst’s equations, and though these equations 
lead to relations similar to those expressed by Ohm’s 
law, they are by no means identical withthem. The 
terms ‘‘stationary ” and ‘‘non-stationary”’ periods are 
used by A. Kucken, of Berlin, in a mathematical 
paper on the problem published in the Physikalische 
Zeitschrift. In a certain measure the conduction 
of the current through electrolytes resembles that 
of conduction by gas ions, which obey Ohm’s law 
for currents of low intensity. The deviations from 
Ohm’s law are, however, not very great in the case 
of electrolytes, because the stationary period is very 
difficult to realise, owing to convection currents, at 
least for the main portion of the electrolytic cell, or 
trough. Near the electrodes the conditions are 
fairly stationary, but not further away from them. 
Yet it should be possible, as Grassi showed in 1903, 
with certain precautions, to produce an almost 
stationary concentration gradient throughout the 
trough, and by experimenting in this direction 
Eucken’s formule might be tested. 


Tue GENERAL STRIKE IN SWEDEN. 


The general strike in Sweden must be looked 
upon as a complete failure from the men’s point of 
view, unless the demonstration of their capacity to 
behave themselves under trying circumstances can 
be considered as a gain by them. There have been 
some few disturbances, but, on the whole, the con- 
duct of the men has been good. Although the 
strike shows signs of ore gr the number of 
hands out of employment is still very large, being 
255,668 on August 26, which is a reduction of only 
~3,139 on the figure for August 18. The refusal of 
the Government to interfere, cespite outside pres- 


sure, has been received with approval by the 
majority of the Press, but it is undoubtedly a great 
disappointment to large bodies of the men, who had 
looked to some act on the part of the Government 
to bring the conflict to an end. From an outsider’s 
point of view the strike has been of interest as 
showing that the community, as a whole, is not at 
the mercy of the workmen's organisations. The 
ordinary public services have been carried on, 
largely by the voluntary assistance of the Public 
Security Brigade, certainly in a somewhat re- 
stricted and hampered way; but the complete 
deadlock which was anticipated has not come 
about. In the Stockholm district most of the 
factories have been kept going on a reduced 
scale by the foremen, clerks, and managers. 
In order to expedite work at the Stockholm docks, 
a gang of 116 German labourers has been imported. 
These men are working under their own German 
foremen, and, so far, no disturbance has taken 
place owing to their arrival. The Corporation of 
Stockholm has been granted special powers by the 
Government in connection with the preservation of 
order, and an additional battalion of troops has 
been stationed in the town. It is becoming evident 
that a large number of hands will have to remain 
out of employment after the cessation of the strike. 
The Trollhattan Canal Board, for instance, intends 
to reduce the number of men employed to 500 
when the strike is over, as against 1500 which were 
at work before it started, and the Board of the State 
Teclegraphs has proposed that the work at the State 
Telegraph workshops shall be discontinued for 
some months, as the stock in hand will suffice 
for some time, and the 600 men who will be 
affected have lost their posts through their own 
fault ; while in the north of Sweden the number 
of men employed in the timber industry is 
likely to be materially reduced for some time to 
come. Fears have been expressed in some German 

uarters that the export of Swedish iron ore to 

ermany may be restricted by the strike, to the 
inconvenience of German iron works. The directors 
of the large Griingesberg Company state, however, 
that although the men have gone out at all their 
mines, supplies will not be seriously interfered 
with. In spite, however, of the more or less 
cheerful statements of many of the employers, the 
secretary of the Stockholm Chamber of Commerce 
declares that the damage done to the industry and 
finances of the country by the general strike cannot 
even be approximately estimated. 








‘ BRITISH RAILWAY ECONOMICS.” 
To THE EprTor oF ENGINEERING. 

Str,—The value of the article under the above heading 
in last week’s ENGINEERING in directing attention to the 
type of justice which is considered good enough for rail- 
ways is very great. The extreme unfairness with which 
they are treated is in no way diminished by the fact that 
the railways do not usually attempt to defend themselves, 
and are not believed if they do, whereas parliamentary 
romancers, responsible and the reverse, with a plentiful 
flow of oratory drawn from, and adapted to, the East End, 
are always sure of applause. 

A portion of the article which seems to invite comment, 
however, is that referring to the second class, and appa- 
rently advocating its continuance at fares but slightly 
above those of the third class. The author e no 
mention of the Government duty of 5 per cent. exacted 
on the whole fare when over 1d. per mile, and it is there- 
fore not quite clear whether he intended a remission of 
this duty or not. Such a remission is, however, so very 
improbable, in view of the present attitude of Parliament 
as o> mye mg by Lord Claud Hamilton, that it is safer to 
consider the problem in the light of its continuance. 

It is evident, therefore, that until the third-class fare 
is increased by over 5 per cent. no increased receipt 
whatever accrues to the railway company. On the 
London and North-Western Railway the increase is 
frequently of the order of 10 to 15 per cent., and as 
even this has not prevented a continuous decline in 
numbers of second-class passengers, it is clearly as much 
as can be ho for. The second-class has therefore 
to be retained for an advantage of from 5 to 10 per 
cent. on the proportion of receipts derived therefrom. 
It is more than doubtful if this can be made profitable 
when the grave disadvantages of having three classes 
in place of two are considered. The principal are three, 
closely allied—viz., the diminution in proportion of occu- 
pied to total accommodation in trains, the additional 
rolling-stock required, and the increased | of 
“making up” suitable trains, through cars, &c. It is 
well known that the first and third-class seating cannot 
be diminished exactly by the number of second-class seats 
added, and this fact increases the quantity of vacant 
seats necessary to avoid possibility of overcrowding, and 
thus increases the weight of trains. To avoid the latter 
evil, many lines using second-class build lighter and less 
luxurious stock than “first and third” lines, and so 
suffer when in competition. The difficulty of making u 





other than ‘‘ block” trains, and of providing throug 


in the current takes place, and it 





coaches, &c., is increased at least 50 per cent. by the 
additional class, and frequently involves the running of 
unnecessary cars. Other expenses: are -ineurred -by the 
increase of 50 per cent. in number of fares, &c., and, not 
least important, by the fact that in order to preserve a 
distinction between third and second without bringing 
the latter too near to first, the third-class accommodation 
on three-class lines is invariably inferior to that of the 
best two-class railways, and the former suffer accord- 
ingly in competition. An excellent instance of this occurs 
on the London and North-Western Railway itself, where 
the latest West Coast Joint stock (first and third only), 
while itself excelled by its chief rivals, is distinctly better 
than any on the company’s third-class services, 

The point of a possible incongruous mixture of pas- 
sengers with only two classes is not really serious. 
It is a little strange that any attempt should be made 
to retain second class when it is remembered that all the 
advances towards the modern luxurious and cheap travel 
and lavish facilities have had their origin on the two- 
class lines, and that even now, as already noted, these have 
attained heights in accommodation and service consider- 
ably greater than in the case of any railway retaining the 
second class. 

Yours faithfully, 
August 30, 1909. DIAMOND. 





THE INST. C.E. EXAMINATION PAPERS. 
To THE Eprror OF ENGINEERING. 

Sir.—In the issue of The Practical Engineer for April 30 
(page 553) will be found an interesting article on & 

uestion set in the Inst. C.E. Examination, October, 1905. 

he writer shows that the question is wrong, the condi- 
tions given being inconsistent; so that inaccuracy in 
these papers is no new thing, and writers such as Dr. 
Muirhead and the writer of the article referred to are 
doing a public service in calling attention to them. 

The Institution should certainly set an example in 
accuracy and non-ambiguity. The ey Mechanics 


paper, however, is not so bad as some of the others set by 
the Institution. 
Yours truly, 
August 30, 1909. Assoc. M. 








‘**“SOME POINTS IN CONNECTION WITH 
THE LANCHESTER THEORY OF FLIGHT.” 
To THe Eprror or ENGINEERING. 

Sir,—With reference to Mr. A. P. Thurston’s inte- 
resting letter in connection with the motion of air past 
inclined plates, published in your issue of the 13th ult., 
may I be allowed to ask him if he has experimented with 
planes inclined at a considerable angle to the line of 
flow of the air current. 

At 90 deg. inclination of the plate the air current must 
divide, one portion going around the ye edge, and the 
remainder around the lower edge. t small angles of 
inclination Mr. Thurston states there is no division in 
front of the plate. Between the two extremes, therefore, 
there must be an angle at which the alteration of motion 

ap probable that 
this angle corresponds to that at which a ‘‘hump” occurs 
in the curve of normal pressure on thin flat plates. 

If Mr. Thurston can give any information on this point, 
I should be much obliged to him. 

Yours faithfully, 
A. W. Jouns, R.C.N.C., M.I.N.A, 

104, Huron-road, Balham, 8.W., August 30, 1909. 








ON THE WRIGHT FLYING - MACHINE— 
CONCERNING ITS CONSTRUCTION AND 
MODE OF WORKING. 

To THe Eprror oF ENGINEERING. 

Srr,—At the outset, it may be worth observing that 
at the normal speed of travel of the aeroplane of the 
brothers Wright, the two plane surfaces, upper and lower, 
present themselves to the air in the forward direction at 
an angle of incidence of about 7 deg., the angle being the 
normal slope automatically assumed for the sustention 
. the flying-machine in opposition to the downward force 
re) vity. 

n the instance of the Wright machine, it is recognised 
that the wheeling round in a curve is ona about by a 
process of “‘ warping” the surfaces, In this process the 
twisting or torsion of the rear sides of the wings of each 
of the two aeroplanes (termed ‘‘ warping”) is produced 
by means of a pair of cables: the two extremities of one 
cable being connected to the extreme [rear] corners of 
the upper aeroplane, while the other cable is similarly 
connected to the corresponding [rear] corners of the lower 
aeroplane. The cables are looped at their middle points, 
downwards and upwards over pulleys attached to the 
upper and lower planes, and in this way the cables become 
crossed. The scheme is simple enough to be indicated 
by a mere sketch (annexed). The cables admit of actua- 


Pe 


tion or displacement transversely in alternate direc- 
tions (whether right or left); one end of each cable 
being tightened, while the other end is simultaneously 
slackened. 

The cables are connected toa er lever, one move- 
ment of which suffices to ‘‘ warp” both acroplanes at once: 
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parenthetically, a relatively slight movement of the hand 
of the operator at the lever entailing a considerable veer 
of the machine in a curve. 

The upper and lower aeroplanes are connected at their 
four corners* by upright rods: the two rear rods bei 
furnished (at their junction with the aeroplanes) wit 
universal joints. 

When the crossed cablesare “‘ warped” (1.¢., displaced in 
inverse senses, right or left respectively) by a lever, the 
tension on the cable connected, say, with the rear point 
of junction of a rod with the lower aeroplane, propagates 
a (component) upward thrust through this rod, which 
effectively tilts upwards two opposed corners of the 
upper and lower aeroplanes ; while the concomitant ten- 
sion on the other cable [conversely] tilts downwards the 
other two [rear] corners on the opposite side by the down- 
ward thrust propagated through their respective rods. 

Thus the effect of the “‘ warping” is that two op 
right-hand [rear] corners of the planes (connec y an 
upright rod) are tilted upwards, while the left-hand [rear] 
corners are simultaneously tilted downwa: and vice 
versd. This then causes a veer of the machine (whether 
te the right or left) in a curved path, 

Respecting the mechanical cause mainly concerned in 

roducing the resistance with consequent retardation 
fand veer| of that side of the machine where the wing is 
warped downwards, we may observe that the normal 
angle of incidence (of about 7 deg.), presented to the air by 
the aeroplane surface during flight, plays a notable réle 
here. For, supposing (merely for the sake of argument, 
of course) that the aeroplane surface were horizontal or 
exactly .parallel to the direction of flight, then, in that 
hypothetical case, a warped up [rear] wing corner would 
entail the same resistance as a warped-down [rear] wing 
corner. But if (as 7s the fact) the plane surface be already 
normally inclined at an angle of about 7 deg., then evi- 
dently warping downwards goes} to increase the 7 deg. 
angle of incidence presented to the air in the line of flight, 
while warping upwards goes to diminish the same angle. 
But since increase of angle of incidence presented to the 
air involves increase of resistance, the downward warped 
wing will encounter a surplus of. resistance, and, conse- 
quently (in wheeling round), that side of the machine will 
select the interior periphery of the curve. 

An additional factor, however, merits-our appreciation 

-namely, while the lifting power of an inclined surface 
presented to the air in the direction of flight depends on 
the degree of inclination, it depends (in addition) on. the 
velocity with which the tnclined omrtans cleaves the air (or 
is driven through it in a forward direction by the pro- 
peller). Consistently with its position on the exterior 
contour of the curve with reduced resistance implying a 
higher velocity, the outer wing rises in wheeling round 
somewhat higher than the more inclined opposite wing, 
which, encountering more resistance, cleaves the air more 
slowly. Thus the aeroplane in describing curves behaves 
much like a bird, in that the wing on the outer periphery 
of the curve is somewhat more elevated. 

In the case of the flying-machine, the elevation of the 
outer wing may be accompanied by a more or less com- 
pensating descent of the inner wing ; so that the machine 
in veering round really oscillates about some approxi- 
mately central point, much like the beam-ends of a balance, 
for thecentre of gravity of the machine can scarcely raise 
itself in the mere act of rounding a curve. 

We may just observe that the warping upward of a 
wing is assisted somewhat by the pressure of the air 
streaming beneath its under surface, tending to lift the 
corner ; while, on the other hand, the warping downward 
of the opposite wing is (conversely), of course, hampered 
by the air pressure—against which the corner is thrust 
downwards. The work done, on either hand, thus more 
or less compensates itself. 

By the way, has it, in this connection, been realised 
that a rapidly revolving screw-propeller (with two or 
more blades) would apparently act in some sense like a 
gyroscope in steadying the aerial machine against sudden 
gusts of wind? In the case of the disproportionately 
massive aquatic ship, there is practically no steadying 
effect, unless the gyroscope disc be supported in a species 
of gimbal, permitting it to ‘‘ precess.” But without any 
kind of gimbal adjunct to the rapidly rotating screw, it 
appears that some steadying effect would result in the 
case of the aeroplane, in view of its (incomparably) inferior 
mass; and possibly even the gyroscopic action of the 
revolving propeller might cause the aerial craft to execute 
slight deviations in unexpected directions at times. The 
velocity of rotation of aerial screw-propellers is at all 
events more than comparable to the spin of the ordinary 
gyroscope used for experimental illustration of the pro- 
perties and vagaries of rotating ies. 

Concerning now the mode of ulation of the lateral 
balance, we observe that provided the velocity of trans- 
lation of the two wings (after warping) could be main- 
tained equal, or equalised, that wing which presents to 
the air the greater angle of incidence in the forward 
direction would preferentially elevate itself or rise the 
higher of the two, consequentvy lifting that side of the 
machine. It is precisely this fact which is utilised for 
the readjustment of the disturbed lateral balance. 

But we saw that the machine (after warping the wings) 
veers inacurve. But since this is not what is wanted, 
accordingly when regulation of the lateral balance of the 
machine is proposed, some means must be adopted for 


* Additional upright rods are, of course, located along 
the two opposed borders of the aeroplanes, at such in- 
tervals as may be consistent with a suitable degree of 
rigidity combined with pliability. 

+ We, of course, know that, although called “aero- 

Jane,” the surface is curved or cambered somewhat. 
his fact merely serves to accentuate the above line of 


argument, 
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preventing this initial veer (after warping), and this is 
achieved by the device of two abseonaet) vertical rudders 
placed in the centre line of the machine (fore and aft), 
and which are deflected in opposite directions by a cable 
attached toa lever. The machine then, in spite of the 
“‘ warping” of the wings, steers a straight course, which 
means the (achieved) equalisation of the velocities of the 
two wings (right and left) : this fact permitting the greater 
inclination presented to the air by one wing to produce 
its unhampered effect in raising that side of the machine, 
and so re-adjusting the lateral Caleees as purposed. 

The requisite movements for ‘‘ warping ” the two aero- 
planes with concomitant actuation of the vertical* rudders, 


*In this connection the specification in the journal 
Aeronautics, May, 1909, page 56, contains the following re- 
mark :—‘‘ It is known that the centre of pressure on aero- 
plane rudders does not maintain a fixed position for all ad- 
justments. It is impossible, therefore, to hinge the rudder 
so that it will always be in balance. The pressure will 
sometimes assist and sometimes oppose the adjustment of 
the rudder by the operator, especially when passing the 
dead centre, and make accurate adjustments difficult.” 

_ Accordingly (it is said) a friction-collar or brake is 
introduced, which (friction) can overcome by the 
operator at the lever, but which serves the purpose of 
reducing or minimising the disturbing effect on the 
adjusting hand of the operator—of any imperfections of 
balance in the rudders. 

For our elucidatory purpose here it may, perhaps, be 





for regulation of the lateral balance need, of course, be 
but slight, generally speaking. 

In the machine of the brothers Wright the “ warping” 
of the wings of the two aeroplanes is (as we saw) 
simultaneously effected by the movement of a lever, the 
vertical rudders being connected with a second lever. 
But since the pair of levers are placed in juxtaposi- 
tion, so as to be conveniently grasped by one hand, a 
single movement suffices accordingly for ‘“‘ warping” both 
aeroplanes with concomitant regulation of the lateral 

nce. 
I am, yours truly, 
S. Totver PREsToN. 

Gross Flottbek, bei Altona, August 11, 1909. 
epereons to allude to the mechanical detail of a 
[added] vertical fixed vane placed between the rudders 
and nearer to the after one. Of this it is remarked :— 

“Tt acts with the rudders: in case one of these is 
more powerful than the other, it assists the more’ feeble 
one to form a turning couple ; in case one of the rudders 
is disabled it maintains with the remaining one a turning 
couple in the original direction.” 

In addition, we might observe the fact of a flying- 
machine et privileged to travel in a straight line or 
(when not baffied by strong winds) to select the shortest 
route between distant places: this fact would contribute 
to render the (said) vertical fixed vane inactive, or to 
make notable deviations in direction generally super- 





fluous, 
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REINFORCED CONCRETE IN DOCK- 
WALLS. 


To Tae Eprror oF ENGINEERING. . 

Sir,—Perhaps your correspondent, Mr. Hudleston, is 
not intimately acquainted with ordinary practice in the 
construction of reinforced - concrete retaining - walls. 
Otherwise he would appreciate the fact that with a wall 
of the usual type there is a moment of stability acting 
which.is quite com ble with that acting in a mass-con- 
crete wall. But Mr. Hudleston’s contention is fully justi- 
fied in the case of the rather peculiar design put forward 
in Mr. Auden’s paper, and it would tly add to the 
interest of that paper if Mr. Auden would reveal the secret 
of this remarkable construction, the whole stability of 
which apparently depends upon a small wedge of concrete 
at the junction of the horizontal and ‘vertical slabs. No 
doubt there is an explanation, but so far as the writer can 
see at present the wall appears to have been designed in 


Cue ig.1. 
VERTICAL WALL 





Fig.2. 
sarrenel WALL 
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to wall +wdl earth, 
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defiance of, rather than in accordance with, accepted 
mechanical principles, and therefore it would be of addi- 
tional interest if an example of this construction were 
cited. 

In reinforced-concrete walls as ordinarily built, the 
platform at the base is carried behind the wall, as shown 
in Figs. 1 and 2, above, and then the weight of earth 
resting on this platform will produce a moment against 
overturning which can be caused to give any required 
factor of stability by making the = sufficiently 
wide. It will, no doubt, at once seen that in this 
case we have a wall which is the same, so far as the 
arrangement of the external forces is concerned, as the 
solid masonry wall, the difference merely being that in 
the one case stability is maintained by a weight of earth, 
and in the other by a weight of masonry or concrete, and 
it is owing to the economy which may be attained by sub- 
stituting earth weight for masonry weight that a case can 
be made out for the employment of reinforced concrete 
for this class of work. 

I am, yours truly, 
August 25, 1909. E. G. WALKER. 








THE RANKINE-GORDON AND EULER'S 
FORMULZ FOR COLUMNS. 

To THE EprTor OF ENGINEERING. _ ° 
Sin,—In a paper on “‘The Strength of Solid Cylin- 
drical Round-fnded Columns,” read before the British 
Association for the Advancement of Science, which was 
reprinted in ENGINEERING, November 13, 1908, Professor 
Lilly recognised the defects in theory by which the 
Rankine-Gordon formula is developed, and presented a 
variation of the formula, in which he claimed that 
“allowance is made for these defects.” In developing this 
variation (equation 13 in the paper referred to) he substi- 
tuted “f,” “the working stress to compression of the 
material,” for p,, the intensity of the outer fibre stress 
due to bending, although he had previously correctly 


stated that f equalled p, + p (“‘the load per unit of | and th 


area”), 

Being interested in the subject of columns, and desirous 
that correct ideas should obtain regarding them, the 
writer, in a letter to you which was published in Enet- 
NEERING, December 25, 1908, under the title “‘ The False 
Basis of the Rankine-Gordon Column Formula,” pointed 


out that the substitution made by Professor Lilly would 
only be justifiable if the error involved was small, but 
that it was, in fact, decided, and that the substitution 





was made for the ver 
change in the result, = 
Euler’s equation. 

Professor Lilly has not answered the writer’s letter or 
attempted to justify the substitution to which the writer 
objected, but he has written an article on ‘‘ The Rankine- 
Gordon and Euler’s Formule for Columns,” published in 
ENGINEERING, July 2, 1909, in which he endeavours to 
= the Rankine-Gordon formula by an entirely 
different argument, prefacing it with the statement, ‘‘it 
is pro’ to show that if the analysis on which Euler’s 
formula is based is correctly interpreted, it really leads to 
the Rankine-Gordon ates My and that if Euler’s formula 
is rational, so also is the Rankine-Gordon formula.” 

As a basis for his present argument, Professor Lilly 
determines by analysis, for two different types of columns, 
the load which corresponds to a given deflection. The 
first type, which he terms a “‘ solid column,” corresponds 
to the ordinary conception—that is, the column acts as 
one stiff body, and the same material resists both direct 
compression and flexure. The second, which he terms a 
‘compound column,” is a hypothetical body conceived as 
composed of a flexible core, which resists direct compres- 
sion, but has no stiffness of its own, and an auxiliary 

m, which receives no direct compression, but pages 
furnishes lateral support to the core. In considering what 
follows it should be remembered that the term ‘‘com- 
pues column,” as used herein, refers exclusively to this 

ypothetical body, and not to columns wows of two 
or more rigidly-connected parts, such as are frequently 
used in practice. 

For both the solid and the compound column Professor 
Lilly derives :— 


p-7EI 
PR 


urpose of effecting a radical 
otherwise would agree with 


(Euler’s formula), in which 


P = the load corresponding to a given deflection 3. 
E = the modulus of elasticity. 
l = the length of the column. 
I = the moment of inertia of the solid column, or the 
moment of inertia of the auxiliary beam o' 
the compound column, as the case may be. 


From Euler’s formula, letting A = the area of the 
entire column, f = ‘‘the strength to compression,” and 
p = the radius of gyration of the auxiliary m, he also 
derives the following equation for the compound column, 


fA 
fe’ 
1+ Ep 


which, in form, is the Rankine-Gordon formula. 

It follows, from the analyses, that the load correspond- 
ing to a given deflection and length is the same for a com- 
pound column as for a solid one, provided the moment of 
inertia of the auxiliary beam is the same as the moment 
of inertia of the solid column, although the auxiliary beam 
is subjected to flexure only, whereas, the solid column is 
subjected to the same flexure plus direct compression. 
There is nothing really inconsistent in this conclusion, 
but superficially considered it seems somewhat incon- 
gruous, and Professor Lilly evidently considers it incon- 
sistent, for, after deriving the formule refe: to, he 
states (1) ‘‘ The above demonstration shows that Euler’s 
formula only considers bending, and does not take into 
consideration the area required to transmit the load. 
This was pointed out some years ago by the author.” 
(2) “Considered from this point of view, the Rankine- 
Gordon formula is rational, and to be preferred on theo- 
retical grounds to Euler’s formula.” 

Professor Lilly has furnished a reply to his second con- 
clusion, for he states:—‘‘Some exception may be taken 
to the manner of approaching the solution of the problem, 
because columns are not built up in the manner indi- 
cated, and therefore it is not legitimate to consider one 
part of a column as transmitting the load, and another 
part transmitting the stress due to bending, but that the 

uilibrium of the column as a whole should be considered. 
The solid column will be stronger than the compound 
column ; but the solution of the problem as to the extra 
strength becomes very complex.” He subsequently dis- 
cusses, a —_ not reach Bg ay hog to, the true 
strength in his present article; but in the paper previ- 
ously referred to as published in ENGINEERING, Novem- 
ber 13, 1908, he e a number of analyses, accurate 
within the elastic limit, the results of which he rejected 
for the simple reason that they led to Euler’s formula, 
and he fi ny, resorted to the substitution previously 
described. e rejected results are given by equations 
9, 12, 17, 18, and 19 of the said paper. 

If, as Professor Lilly claims, Euler’s formula does not 
give the correct value of P for solid columns, there must 
be some fault either in the analysis or in the assumptions 
on which it is based, yet he finds no fault with the analy- 
sis—in fact, he states that it is rigorous—and he does not 
point out any error in the assumptions, but simply states 
that the area necessary to transmit the load is not taken 
into consideration. In reply, the writer points out that 
for ideal conditions, and within the elastic limit, if the 
eren sugeeas to resist buckling is ter than the area 
requi to transmit the load, additional area for the 
latter purpose will not be required, and vice versd, but 
the same area will perform both duties simultaneously, 
d the performance of either duty will not lessen the 
ability of the material to perform the other duty. The 
capacity of a solid column under ideal conditions is 
determined either by its resistance to buckling or its re- 
sistance to direct compression, according to the end con- 
ditions and ratio of length to radii of tion. 

The reason why a solid column u ideal conditions 
can completely resist flexure if the load is less (even by 
the smallest amount) than indicated by Euler’s formula, 


P= 





and can at the same time resist direct compression, not 


exceeding the elastic limit, is that under such a load there 
can be no deflection, and therefore no bending stress ; but 
the entire resistance to flexure consists in preventing any 
appreciable or permanent deflection by causing the column 
to spring back should incipient deflection be caused by 
any minute, unconsid temporary force. This defini- 
tion of the significance of Euler’s formula is proven by the 
fact that, when other conditions are constant, the same 
load is obtained by the formula for any deflection assumed 
within the elastic limit ; in other words, the load indi- 
cated by Euler’s formula will satisfy the conditions of 
equilibrium in any deflected position in which the column 
is placed. Under a smaller load the deflected column 
would, of course, spring back into line. 

While the foregoing conclusions as to deflection under 
ideal conditions are strictly logical deductions from the 
analysis by which Euler’s formula is developed, Professor 
Lilly, in his paper in Enerneerine, November 18, 1908, 
calls them assumptions, rejects them, and expresses the 
contrary belief, that even under ideal conditions the deflec- 
tion is some function of . His mt: article 
gives nothing to substantiate this belief. Even the hypo- 
thetical compound column, ingeniously conceived for the 
yr erg purpose of supporting his ition, would not 
deflect, aceording to his analysis, under any load less than 
indicated by Euler’s formula, and under such a load 
would be in equilibrium for any assumed deflection, pro- 
vided, of course, that the conditions were ideal and the 
stresses within the elastic limit. 

It is not o by anyone that ideal conditions exist 
in practice, it is admitted by all that the behaviour of actual 
columns is different from the conclusions drawn from 
Euler’s analysis, and the question at issue is whether these 
differences in behaviour arise wholly from differences 
between actual and ideal conditions, or whether they are 
due, in part at least, to some inherent influence which has 
been overlooked in making Euler's analysis, and drawing 
conclusions therefrom, but which exists even under ideal 
conditions. 

To proportion columns safely and wisely it is important 


f | that engineers should understand the phenomena which 


columns exhibit, and, therefore, that they should have 
correct ideas ing the question at issue. 

In opposition to the idea that some potent influence 
which operates even under idea] conditions has been over- 
looked in drawing conclusions from Euler’s formula, it is 
pointed out :— 

1. That for the ideal conditions assumed no error or 
omission of consequence has been discovered in Euler’s 
analysis since his formula for columns was presented 
before the Berlin Academy in 1759. 

2. That no fault has ever been pointed out in the logic 
hy which the conclusions are drawn that with ideal con- 
ditions, and within the elastic limit, there can be no 
deflection under | less than indicated by Euler’s 
formula, and that under greater loads columns will deflect 
to failure. 

3. That the fact that only resistance to bending, and 
not resistance to compression, is considered in the analysis 
by which Enler’s formula is developed does not impair 
the conclusions to which it leads, because within the 
elastic limit, the stiffness of columns, by reason of which 
they resist any tendency to deflection under loads leas 
than indicated by Euler’s formula, is not lessened by the 
resistance which they offer to compression. 

4. That for solid columns with constant cross-section, 
no formula differing essentially from Euler’s has ever been 
derived by sound analysis from the assumption of ideal 
conditions. 

5. That the differences between the behaviour of actual 
columns and the conclusions to which Euler’s formula 
leads can be reasonably explained as the consequences of 
the differences between actual and ideal conditions. In 
this connection attention is called to essor Fidler’s 
pa r on the ‘Practical Strength of Columns,” read 

ore the Institution of Civil ineers in 1886; Mr. 
Marston’s “Analysis of the Eccentrically - Loaded 
Column,” in Trans. Am. Soc. C.E., 1897, vol. xxxix., 
pege 108; Mr. Moncrieff’s paper on ‘‘ The Practical 

umn,” Trans. Am. Soc. C.E., 1900, vol. xlv.; discus- 
sion regarding columns by Mr. Jonson, Professor Cain, 
and the writer, in Trans. Am. Soc. C.E., 1908, vol. lxi., 
and the writer’s article on ‘‘ The Th of the Eccentri- 
pcan Column,” in Engineering News, February 25, 
1909. 


Yours respectfully, 
Henry 8. PricHArp. 
1526, Frick Building, Pittsburg, Pa., U.S.A., 
August 12, 1909. 








IMPERIAL INTERNATIONAL EXHIBITION: ENGINEERING 
Day.—On Saturday, September 4, an ‘“‘ Engineering 
Day” is to be held at the ite City, ogg, by the 
committees of the various engineering sections. Visitors 
will be able to inspect the construction and operatin 
mechanisms of the different installations at the Exhili- 
tion. Applications are to be sent to Mr. W. Yorath 
Lewis, at the Exhibition, Shepherd’s Bush. Several 
lectures will be delivered during the day. 


Water-Works Dirkcrory anp Statistics, 1909-10,— 
This directory, which is published by Messrs. Hazell, 
Watson, and Viney, Limited, 52, Long Acre, W.C., at 
the price of 10s. 6d. net, forms a useful Pook of reference 
in regard to general matters connected with the water 
supply of all towns throughout Great Britain and Ireland. 
It gives the names of the towns, the railway by which 
they are served, their distance from London, the water- 
works authority, the managing staff, population, source 
of supply, and so forth. A few pages are set apart for 





information of a similar nature on the foreign water 
works having offices in London. 
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INDUSTRIAL NOTES. 


One of the most important awards yet given perhaps 
under the agreement arranged by Mr. Lloyd George 
between the railway companies of the United King- 
dom and their employés is that of Lord Gorell in 
connection with the Great Eastern Railway Com ny: 
Lord Gorell’s award goes far to remove some of t e 
worst grievances of which the men have complained 
during the last three years. It does not cover every- 
thing, but it lays the foundations for peace for the 
next four years as regards working hours, overtime 
arrangements, and Sunday work. In its details it 
does even more, for it is laid down that the variations 
made by the company in the hours of working are not 
to cause an increase of such hours. When variations are 
expedient for the company, they must not extend the 
hours except on the principle of extra payment for over- 
time. The “esarven affected by the award are mainly 
signalmen, shunters and brakesmen, porters, the plat- 
form staff, &c., drivers, firemen, &c. These grades com- 
prise a very large proportion of the workers of the 
more important class, and the settlement thus affected 
will become the basis of other arrangements for other 
grades in the company’s service. The power to vary 
the practice of the company includes the right to alter 
the arrangements relating to annual holidays and 
payments relating thereto, and to Christmas Day, 
Good Friday, and the Bank, local, and general holi- 
days. 

As regards signalmen, a minimum of rate and a 
quarter is to be paid for all time worked over the 
standard fixed hours for the week, also for Sundays, 
when the turn of duty exceeds five hours, and is an 
additional turn of duty to the ordinary week-day 
turns; but this is not to apply when one of the 
ordinary week’s turns of duty is sioet off. Shunters 
and brakesmen are to have a minimum rate and a 
quarter for all time worked over the standard hours 
for the week. The same concessions are made to 
shunters and pointsmen for Sunday work, commencing 
and ending onthe same day, if the duty exceeds eight 
hours ; if not, the payment is to be at the ordinary 
rates. This clause does not apply if a continuous 
period of twenty-four hours off duty is allowed at 
some time in the week of seven days. In the case of 
foremen porters, ticket-collectors, acting guards, ordi- 
nary porters, and other members of the mpeory staff, 
a minimum of rate and a quarter is to be paid for all 
time worked over the standard hours per week. 
No award is made with regard to turns of duty on 
Sundays which are in addition to the turns of the 
ordinary week’s duty. As regards drivers, acting 
drivers, firemen, and acting firemen when firing, they 
are dealt with under seven heads. Those men are to 
have nine hours’ consecutive rest from the finish of 
one turn to the commencement of another turn of 
duty. If less be allowed by the exigencies of the case, 
the men are to be paid time and a quarter. Time and 
a half is to be paid t beyond the standard hours on pas- 
senger trains running more than 250 miles on one turn 
of duty, and on goods and mineral trains running 
more than 150 miles. An extra payment of 6d. is to 
be paid to firemen for a distance of over 225 miles. If 
the company — to abolish payment for trips run, 
the rates are to be so adjusted that the payment shall 
correspond to that of other men of the same grade. 
Mr. R. Bell, M.P., signs the award as one of the wit- 
nesses. He deems the concessions important. 

The Trades Union Congress will open its forty-second 
annual session on Monday next, in the Public Hall, 
Ipswich. The agenda for the Ipswich Congress is a 
long one, but it is fairly free from resolutions and 
amendments likely to cause friction and discord in the 
proceedings. A review of the proceedings as a whole 
will be given in our issue of the 17th inst., after the 
completion of the sittings, as this is more satisfactory 
than giving a portion one week and the remainder in 
the next. The resolutions are arranged under thirteen 
heads, the more important being IV., in relation to 
Mines and Miners ; V., Amendments to the Factory 
Acts; VI., Amendment of the Law as to Vehicular 
Traftic ; VII., Hours of Labour of the Workers ; [X., 
Industrial Conciliation and Arbitration; X., Steam- 
Engine Boilers and Railway Bills ; XI., Parliamentary 
Procedure ; XII., Wages Questions—Sweating, &c. ; 
XIII, Postal Questions; XIV.; Unemployment. In 
these matters the unskilled trades are to the front as 
a matter of necessity. XV., Education, has several 
resolutions of varying kinds on this subject, including 
the abolition of half-timers. Among the miscellaneous 
subjects there are several important resolutions, while 
a proposition is afoot toamend the Standing Orders of 
the Con in several particulars. As a general rule, 
the resolutions are of a moderate character, and the 
amendments thereto are not so drastic as in some of 
the recent years. The policy of prudence is more 
apparent than in previous agendas ; the leaders appear 
to wish to be careful to avoid arousing antagonism by 


sweeping proposals, so that the moderate and the 
extreme sections shall the more readily unite. In this 
respect the officials of the unions are wise, 





The idea of international labour legislation for the 
benefit of the workers is not a new one by any 
means. It was prevalent in Chartist times, and was 
fostered by the Association for ‘‘ European Freedom,” 
of which Mazzini was the president, and Klopstock 
vice-president in 1848, and by other democratic 
bodies. It was urged by the Neapolitan Working-Men’s 
Association, of which Garibaldi was president, an 
address from whom was sent to the then newly-created 
London Trades Council in 1860. The International 
Working-Men’s Association was founded in 1864 on 
these lines. These were pioneer movements. In 1890a 
conference on the subject was summoned by the German 
Emperor. This met in Berlin, but little came of it. 
Singularly enough, England, which had done so much 
for women and children, then objected to any strin- 
gent measure for raising the school-age at which 
children should be allowed to work. At the Paris 
Exhibition, in 1900, an association was formed, on a 
voluntary basis, to carry on the work to a practical 
issue. This, again, is not recognised officially by 
the British Government to the same extent as other 
European countries. But the work is gradually pro- 
gressing, and recently the French Government have 
ym an international law regarding compensation 
or injuries, which will affect British subjects the same 
as French subjects. In 1904 France and Italy entered 
into a treaty for the protection of Italian children on 
French territory. ore recently still Norway and 
Sweden have entered into arrangements with England 
for the benefit of merchant seamen and others. The 
progress may be slow, but the object is good through- 
out, 





It is reported that the Australian Premiers in con- 
ference assembled have determined to establish Wages 
Boards in each State of the Commonwealth, to be 
accompanied with compulsory conciliation and arbi- 
teation on the lines of the New Zealand policy in all 
industrial matters. One is inclined to ask the mean- 
ing of this far-reaching action. The present Govern- 
ment is the one that displaced a Labour Ministry, which 
made no such pro Is it found that the New 
Zealand Labour policy is more favoured by employers 
than by the emp: one | ? Or is it found that the policy 
is more acceptable than it was even supposed to be when 
it was first instituted ? Mr. Ramsa acdonald, M.P., 
did not, in his series of articles on his Australian tour, 
wholly commend the New Zealand method of dealing 
with Labour questions. But the Colonies must be their 
own judges. Australia has suffered from strikes and 
lock-outs, and therefore ought to be able to judge as to 
the best methods of dealing with such disturbances to 
trade. The strikes have not always been wholly peace- 
ful. Is the new method the best under the circumstances? 
It is proposed that the Commonwealth Parliament is 
to set up a Court of Appeal on all industrial questions. 
In Great Britain the idea of compulsory conciliation 
and arbitration has not found sufficient support to 
command the assent of the Trades Union Congress, 
but the dockers have a long resolution before the Con- 

ress at Ipswich in its favour. The institution of 
Wages Boards may lead to a different result this year, 
but the idea up to now has been rather repugnant. 





There has been considerable unrest in the South 
Wales and Monmouthshire coal-fields, though the 
negotiations of last week lead one to hope that a 
peaceful solution may be found, and a great strike be 
thereby averted. Matters are a little complicated, and 
include the working of the new Mines Right Hours 
Act, the question of a minimum wage, and the arrange- 
ment of the terms of the new agreement on the expiry 
of the present, at the end of the year. These have 
been accentuated by the recent legal decision of the 
stipendiary magistrate as regards the adminstration of 
the section in the new Act relating to the 60 hours pro- 
vision in cases of need. It appears that the company 
concerned has agreed that the test case shall og 
friendly suit to interpret the Act ; possibly thereby the 
costs may be lessened. The Home Secretary received an 
influential deputation on several of the points raised, 
and it is ible that an amended order may result if 
found to be expedient. The matters in dispute could 
well be arranged mutually by collective bargaining, if 
the parties would so agree, or by arbitration if they 
failed to agree. The men’s leaders gave the represen- 
tatives of the mine-owners to understand that, in 
arranging a basis for the next agreement, they formed 

rt of the National Federation, and all matters in 
Beaute would have to be referred to the Council of 
that Federation, as was the case in the Scottish dis- 

ute. In Scotland the two parties have been in con- 
erence of a preliminary kind, preparatory to a busi- 
nesslike discussion of terms of agreement to be settled 
later on. In other of the great coal-fields matters 
eral to be going smoothly, except in Durham and 

orthumberland, where the pit-lads have rebelled 
against the conditions of employment. This has led 
to stoppages of the pits in several places. They will 
not be overlooked in settling terms. 





Footballers scarcely come within the range of 








‘* industrials,” but having formed a trade union, and 
having affiliated themselves to the General Federa- 
tion of Trade Unions, a reference to the matter may 
not be out of place. We are not able to discuss the 
dispute, in which the Players’ Union is involved with 
the Association, or the several clubs to which the 
members belong, but the subject could be better dealt 
with by mutual negotiation than by strife. The 
position is a new one, and needs cooutet handle. 


The strike of some 200 apprentices out of 400 em- 
Se a on the River Thames in connection with water, 
ightermen, &c., occupation, took a more serious turn 
last week, when the Amalgamated Society of the men 
decided to strike if the matters are not otherwise 
settled. This, it is said, will affect some 20,000 workers 
on the Thames. The apprentices’ strike was against 
the long day of 14 hours’ work. After the decision of 
the men to strike, or take a ballot of the members on 
the question, the London Conciliation Board took the 
matter in hand. That Board has often done useful 
work in disputes of the kind, and it is hoped that its 
intervention will lead to a satisfactory settlement. It 
> said that only seven firms are attacked out of about 
orty. 








There are signs of a probable revival in the iron and 
steel trades in the early autumn. The indications are 
in the pig iron and steel sections at present, but there 
would scarcely be a move there unless there were 
prospects of the iron and steel-using branches requiring 
a larger supply of material for manufacture. This 
seems probable, for shipping orders are being placed, 
and marine engineering will speedily follow the grow- 
ing activity in shipbuilding. 





The employés in the postal service are again on the 
war-path. The telegraph clerks have issued a protest 
against the rates of wages offered to assistants at head 
offices and salaried sub-offices, alleging that they are 
wholly inadequate. 


The National Union of Clerks, it is stated, has 
arranged for an active propaganda this autumn in 
various parts of the country, commencing in London 
on September 1. 








The executive of the Durham Miners’ Association 
have issued a strong protest against the practice, 
rather frequent of late, of leaving work without proper 
notice. It is pointed out that it is a reflection upon 
the executive and officers, and contrary to the regula- 
tions of the Conciliation Board. The Northumberland 
miners have withdrawn from the movement to establish 
a college at Oxford. 








AccipDENT FROM ATMOSPHERIC ELEcrricity. — On 
July 23, when Captain Engelstad, of the Norwegian 
Royal Navy, was practising at Horten with a kite in- 
tended to be used for atmospheric observations by the 
impending Arctic expedition under Captain Amundsen, 
the kite, which was attached to a copper wire, at a height 
of some 300 ft. got into a thundercloud, when an electric 
discharge from the cloud, without any visible lightning, 
so seriously injured Captain Engelstad that he died 
within ten minutes. 

Tue German Navy.—Two German ironclad cruisers, 
known at present as the G and the H, will each have a 
displacement of 23,000 tons, and their turbines will work 
up to 70,000 horse-power. They will be fitted with Zoelly 
turbines, with thirty-six boilers. They will each carry 
twelve heavy guns and four lance ay eye > The 
most recent British ironclad cruisers have a displace- 
ment of barely 17,500 tons, and they only carry eight 
heavy guns eac Four German ironclads now in course 
of construction—viz., the Oldenburg, the Siegfried, the 
Beowulf, and the Frithjof—will have a displacement of 
21,000 tons each, and the main armament of each will 
comprise twelve heavy guns. 





DrepcerR ror Para, Brazit.—A powerful bucket- 
dredger, the Andre Reboucas, constructed by Messrs. 
Lobnitz and Co., Renfrew, for the Port of Para, sailed 
from the Clyde a few weeksago. This dredger was ordered 
on March 11, the keel was laid on April 11, and the 
vessel was ready for trial on July 9, thus being completely 
constructed and delivered within four months from the 
time of passing the order, and creating a record in rapidity 
i presence this class of ee jar ne: ad 4 of 
the non-propelling type, strongly built, for ng toa 
depth o' 46 ft. tales’ water beret in hard hen The 

-horse-power dredging-engines are situated high up 
near the top tumbler, their gearing being designed so as 
practically toact directly upon the buckets, thus epenenans 
the efficiency to a maximum with a view to dealing wit 

material. The shaft of the tumbler, over which 
the buckets turn atthe top, is of solid steel, 194 in. 
in diameter, similar to that of the great dredger Peluse, 
owned by the Sez Canal Company. All the gear-wheels 
are machine-cut from solid steel. Three large vertical- 
sided hopper- were built at the same time by 
Messrs. Le nitz to serve the dredger. The plant is for 
Messrs. 8. Pearson and Son, Limited, contractors, West- 
minster, and will be used, ther with their other exist- 
ing plant, in connection with the new harbour works 
under construction at Para. 
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ELECTRIC LOCOMOTIVE AND CRANE. 
CONSTRUCTED BY MESSRS. COWANS, SHELDON, AND CO., LTD., ENGINEERS, CARLISLF, 





——— 
aid 


1D 6th 
ane 
— 


res : ay 5 
- sini OTT 
- . 


7 
Bd 
es 

wf" 








AsBoveE we illustrate an electric locomotive fitted 
with a crane, recently built by Messrs. Cowans, 
Sheldon, and Co., Limited, of Carlisle, for Messis. 
F. Braby and Co., Limited, Glasgow. The design was 
worked out by the builders in conjunction with Messrs. 
Spence and Ionides. 

Both crane and locomotive are electrically operated, 
the current being collected from overhead wires by 
trolleys, as shown. For the crane a lifting magnet is 
employed, which for the type of work in steel-works 
for which it is intended means a considerable saving in 
time. The crane is capable of lifting a load of 2 tons 
at a radius of 17 ft. The jib is mounted on a live 
roller-ring. At its hoist end it is fitted with a cage, 
into which the lifting magnet is drawn, in order to 
prevent it swinging while aed used as a locomotive. 

The travelling is done by means of two motors, 
each driving one axle, as in tramway construction, 
and controlled by standard t of series parallel 
controllers. A travelling speed of 7 miles per four is 
attained. Both magnetic and hand-brakes are fitted to 
the travelling gear. A separate motor is provided for 
lifting, and also one for revolving the jib, these being 
worked by a universal controller in the cab. The 
magnet-controller has four steps, for the purpose of 
enabling the lower plates of a load to be y sone 
without releasing the rest. The gears are of cast 
steel, machine-cut. The lifting-rope is of flexible 
steel wire. The cab and carriage are built up of steel 
plates and angles. Large eng es windows are pro- 
vided in the cab, enabling the driver to have an un- 
interrupted view of the work. 








AEROPLANE ACCESSORIES AND ENGINES.—We have re- 
ceived from Messrs. Eyquem’s Patents, 10, Dean-street, 
Oxford-street, W., an illustrated list which deals with 
accessories and engines for models and full-size aeroplanes. 
The list covers accumulators, four types of engines, 
magnetoes, sparking-plugs, canvas, turn-buckles, bamboo 
sockets and holders in aluminium, &c. This is claimed 
to be the first list of the kind ever issued. Prices are 
given. 





_ Tue Iron anp Sreru Instrrute.—The autumn meet- 
ing of this Institute will take place in London on Sept- 
ember 27 to October 1. The following papers have been 
offered for reading and discussion :—‘‘On the Deter- 
mination of the Power Consumption of Reversing Rolling- 
Mills,” by Mr. C. A. Ablett (London). ‘ On re - 
tive Tests of Cast Iron,” by Mr. E. Adamson (Sheffield). 
“On Artificial Magnetic Oxide of Iron,” by Mr. F. J. R. 
Carulla (Derby). ‘‘ On Action of Air and Steam on Pure 
Tron,” by Mr. J. Newton Friend, Ph.D. (Darlington). 
“On Corrosion of Iron.” by Mr. J. Newton Friend, 
Ph.D. (Darlington). ‘‘On Uniform Moisture in Blast,” 
by Mr. Greville Jones (Middlesbrough). ‘‘ On the Re- 
fining of Steel by Electricity,” by Disponent E. J. 
Ljengioeng (Falun, Sweden). ‘‘ On the Fuel Economy of 
Dry-Blast, as Indicated by Calculations from Empirical 
Data,” by Mr. R. 8. Moore (London). “ On the ‘Growth’ 
of Cast Irons after Repeated Heatings,” by Professor 
H. F. a (Tulane University, New Orleans, U.S. A.), 
and Dr. H. C. H. Carpenter, M.A. (Manchester). ‘On 
the Maintenance and Renewal of Permanent-Way,” by 
Mr. R. Price-Williams (London). ‘‘ On the Constitution 
of Carbon-Tungsten Steels,” by Mr. T. Swinden, B. Met. 
(Sheffield), Visits are being arranged to a number of 
works and places of interest in London and neighbour- 
hood. On Friday, October 1, a visit will be paid to 
Portsmouth Dockyard, 









| WATER-ARRESTER FOR STEAM- 
WHISTLES. 


PRroBaBLy the least observant person who has been 
to sea ona steamship under conditions in which the 
steam-whistle has been used, either as a signal or as a 
warning, has noticed what a long time often elapses 
after the steam is turned on before the whistle can 
make its voice properly heard. There is first a deluge 
of water over the deck from the pipe, then a lot of 
splutterings, followed by a series of more or less spas- 
modic false notes, which as they come are choked in a 
gradually decreasing degree until at last the steam- 
pipe is blown clear of condensed water, and the true 
sound of the whistle is heard. All this is a serious 
drawback, particularly when signals have to be given 
by the whistle at stated definite intervals, for it is not 
always easy to get the whistle to speak properly at 
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which the condensed water forms, especially in a cold 
atmosphere. It is no uncommon thing for as much as 
30 seconds to elapse between the turning on of the 
steam and the true note of the whistle being heard. 
This matter is of increasing importance because, owing 
to the fact that the are = of vessels at sea have so 
greatly advanced during late i and are still advanc- 
ing, the effective working of the whistle has become 
very closely associated with the safety of the ship. 
Vessels approach one another so rapidly now that the 
distance between them may be sometimes reduced b 
as much as three-quarters of a mile per minute. It will 
thus readily be seen that this accumulation of water 
in the steam-pipe is not only an inconvenience, but may 
be a distinct danger, particularly in cold weather, when 
the water is liable entirely to be frozen, and the whistle 
rendered inoperative. 

In order in some way to obviate this trouble, the 
whistle-pipe is sometimes provided with drain-pipes 
for dealing with the water of condensation ; but these 
are frequently of little use, because they cannot deal 
with the water in the pipe at the moment the lanyard 
is pulled, nor with the water that is formed by rapid 
‘ condensation of the steam that passes upwards to the 








whistle. It is evident, therefore, that the only satis- 
factory way to cure the evil is to supply dry steam 
directly to the whistle by withdrawing all the con- 
densed water that comes along before it can do any 
harm. With this object in view the Crosby Steam- 
Gage and Valve Company, 147, Queen Victoria-street, 
London, E.C., have brought out and patented the 
apparatus shown in the accompanying illustration. It 
is made in sizes suitable for whistle-pipes of 1 in. in 
diameter and upwards. It consists of three concentric 
cylinders, made of cast iron, the outer cylinder bein 
lagged with silicate cotton, and covered with planish 
sheet steel. The arrangement of the inner cylinders 
is such as to provide a reservoir for dry steam, from 
which the whistle is supplied the moment the valve 
opens. An inspection of the figure will, however, 
give a clear idea of actual construction. It is a ver- 
tical section of the apparatus through the centre. 

The three concentrically-placed cylinders previously 
mentioned are shown at A, B, and C, the outer one 
of which forms a closed vessel provided at the bottom 
with a steam inlet D, by means of which it is fitted 
on the end of the steam-pipe. The vessel B is pro- 
vided at, or near, its upper end with openings E, 
which allow the steam to pass through from the outer 
vessel A. In the centre of the bottom of the inter- 
mediate vessel B there is a cone-piece F, which projects 
upwards under the centre of the bell-mouthed part of C. 
This latter part has a steam outlet at the top, to which 
the whistle is secured. It will be seen that the vessel 
B is provided with pipes G, which are intended to 
convey away the separated water from the vessel B to 
the lower part of the vessel A, whence it is carried 
away toa trap by means of the outlet H. Asan alterna- 
tive to the steam-trap the makers can supply a special 
ball check-valve for returning the condensed water to 
the boiler, which can be fit if desired. 

When the steam is admitted at D it strikes against 
the bottom of the vessel B, and is turned out of its 
course by the special form of the bottom. This throws 
down some of the water it contains. It then passes 
up the annular space between A and B, enters the 
slots E, and strikes the surface of the inner vessel C, 
Passing down this vessel it is thrown outwards against 
the inside of the vessel B by the flared-out bottom 
part of C. Rebounding from the surface of B, it 
strikes the cone F, and is directed upwards through 
the inside of C, and passes to the whistle free from 
water, and without any eddying or irregular flow. 








Cape GOVERNMENT Rattways.—The revenue of the 
Ca Government Railways last year amounted to 
2,850,139/., as compared with 3,469,936/. in 1907. The 
working expenses were reduced last year to 2,246,881/., 
as compared with 2,572,634/., so that the credit balance 
last year, after payment of working expenses, was 
603,2587., as compared with 897,302/. e interest 
accruing on capital raised for the construction of the 
Cape Government system amoun last year to 
1,149,953/., as compared with 1,114,656/. in 1907. It 
follows that the loss sustained, after payment of in- 
terest, was 546,695/., as compared with 217,3547. The 
net return obtained last year upon expended capital was 
1/. 17s. 8d. per cent., as com with 2/. 16s. 11d. per 
cent. in 1907. The number of train-miles run last year 
was 7,160,728, as compared with 8,347,000 in 1907. It is 
considered that matters are now changing for the better, 
the net revenue having increased in the second half of 
last year to 388,218/., as compared with 215,040/. in the 
corresponding — of 1907. The receipts from the 
conveyance of live stock last year were 127,034/,, as com- 
pared with 115,260/. An increased expenditure is —s 
made in relaying and ing portions of the lines an 
also in the strengthening of bridges. 





Upper Conco Rattway.—The outlay made on capital 
account by the Upper Congo and Great African Lakes 
Railway Company to the close of 1908 was 1,108,749/., 
of which 210,400/. was expended in the course of last 
year. The general expenses of the company last year 
were included in the 210,400/. Since the accounts to the 
close of 1908 were issued, the capital of the gg 
has been increased from 1,000,000/, to 2,000, . by 
the creation of 100,C00 new shares. The amount due to 
creditors to the close of 1908 was 105,304/., that amount 
including an advance of 98,0007. made to the undertaking 
by the Belgian United Railways Compsny. The com- 
pany received last year 7233/. for 89 tons of rubber and 
22 ewt. 45 lb. of ivory. The provisional working of 
the first section of line from Stanleyville to Ponthierville 
produced a revenue of 31527. These two items amoun 
altogether to 10,3854. The company was also entitled to 
36,7641. for a year’s interest and sinking fund on its share 
capital, interest being guaranteed at the rate of 4 per 
cent, per annum. With one exception, all the original 
wooden bridges upon the Stanleyville and Ponthierville 
section have been rep by steel bridges. en the 
last bridge has been similarly replaced, the section will be 
modified and improved, so that none of the ients will 
exceed 2 per 100, and none of the curves wi less than 
600 ft. radius. The length of the section is 78} miles. 
The second section of the line will extend from Kindu to 
Kongolo, a distance of 218? miles. The earthworks upon 
this section have e some but are still far 
from being completed. All the bridges are to be of steel, 
and the gradients and curves are not to exceed those of 
the first section. Eleven locomotives have been delivered 
for use upon the company’s open lines. 
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GASEOUS EXPLOSIONS.* 
Second , Report of the Committee. The Committee 
consisted of Sir W. H. Pregcre (Chairman), Mr. 
Due@atp CLERK and Professor Bertram HopkINsoNn 
(Joint Secretaries), Professors Bonz, BursTatt, Cat- 
LENDAR, Coker, DauBy and Drxon, Drs. GLAZEBROOK 
and He.z-Suaw, Professors PeTaveEL, SMITHELLS and 
Watson, Dr. HaRkER, Lieutenant-Colonel HoLpEN 
and Capt. SANKEY, appointed for the investigation of 
Gaseous Explosions, with special reference to tem- 
perature. 
Appendix A, Regnault’s corrections. : : 
da B. Deville’s Experiments on the Dissocia- 
tion of * 

DuR1NG the Session 1908-9 the work of the Committee 
consisted partly of new investigations and_ partly of 
study and critical discussion of English and Continental 
work already published. The new work has necessitated 
the design and construction of much new apparatus, and 
especially of new optical indicators. 

Sear meetings have been held in Mr. Dugald Clerk’s 
Laboratory in toate and one at the National Physical 
Laboratory. 

The five meetings have been excellently attended. 
Seven notes have been presented and discussed :— 

No. 7. “The Analyses of Exhaust Gases from the 
Petrol Engine,” by W. Watson. . ae 

No. 8. ‘Some Experiments on Chemical Equilibrium 
in Gaseous Explosive Mixtures,” by Dugald Clerk. | 

No. 9. ‘* Deville’s Experiments on the Dissociation of 
Gases,” by J. A. Harker. . 

No. 10. “On Radiation in a Gaseous Explosion,” by 
B. Hopkinson. ; 

No. 11. “‘The Alternate Compression and Expansion 
of Dry Air in an Engine Cylinder,” by Dugald Clerk. 

No. 12. ‘Direct Measurement of the ' emperature of 
the Working Fluid in a Gas-Engine Cylinder,” by W. E. 
Dalby. 

No. 13. ‘‘The Temperatures reached in the Compres- 
sion of Air,” by B. Hopkinson. 

It will be observed that Notes Nos. 7, 8 and 9 by 
Professor Watson, Mr. Dugald Clerk, and Dr. Harker 
deal with the question of chemical equilibrium, while 
Note No. 10, by Professor Hopkinson, though dealing 
primarily with radiation, also bears upon the same 
subject. Notes Nos. 11 and 13, by Clerk and Hopkinson, 
are devoted to the study of the compression and expan- 
sion of cold air within a cylinder, while Note No. 12, by 
Professor Dalby, deals with the direct determination of 
the suction temperature in a gas-engine when working. 

Professor H. B. Dixon has continued his experiments 
on the ignition point of gases by two methods. In the 
first the gases are heated separately before being brought 
into contact, and the temperature is determined at 
which the meeting gases enflame. The combustible 
1s led up a narrow tube of glass or quartz in the axis of a 
larger tube, heated electrically ; air or oxygen passes up 
the space between the two tubes. The wider the tubes 
and the quicker the flow of gases—t.e., the less the con- 
tact action of the heated surfaces on the mixing gases—the 
lower the ignition temperature was found to be. Experi- 
ments kes between half an atmosphere and two 
atmospheres showed a lowering of the ignition tempera- 
ture with increase of pressure. 

In the second method the mixed gases are fired b 
sudden compression in a cylinder according to Nernst’s 
suggestion. Photographs have been taken on a rapidly- 
moving film of the flames produced by adiabatic com- 
yression. The values ase g are lower than those given 
»y the first method, as was to be expected from the high 
pressures at which me are fired. These experi- 
ments are being continued. 

Professor Dixon has also continued his experiments on 
the velocity of sound in different gases heated in a long 
tube, 

Apart from the new investigations dealt with in the 
notes, much preparatory work has been done by many of 
the members. Thus Professor Dalby has refitted the 
engine—the subject of his experiments—with electric 
ignition, and arranged the end so as to take a new 
optical indicator ; Professor Bone has made preparations 
to extend his well-known experiments to explosions and 
combustions where oxygen is present in excess ; Professor 
Coker has improved his apparatus for studying wall- 
temperature change ; Professor Burstall, in conjunction 
with Professor Hopkinson, has made comparisons be- 
tween a good mechanical indicator and the Hopkinson 
optical indicator ; Watson, Callendar, and Dalby have 
devoted much study to the improvement of the diaphragm 
optical indicator; and Hopkinson and Clerk have im- 
proved the operation of their piston optical indicators. 

In this report the sequence of the first report will be 
followed as far as possible, so that the effect of the year’s 
work will be readily apparent. 


MEASUREMENT OF THE INTERNA’. ENERGY OR SpEcIFIC 
Heat or Gas at Hich ‘TEMPERATURES. 

No new high-temperature experiments on ‘‘ Volumetric 
Heat” have been published, but attention has been 
devoted to the lower end of the scale, as Regnault’s and 
other standard results were shown last year to be in need 
of revision. This was necessary in order to clear the 
ground for high-temperature work. 


(1.) Constant PressurE Yn! emacs up To 100 Dea. 
‘ENT. 
It was stated in the First Report that the results of 





* Report presented to the British Association at 
Winnipeg. ste 

+ Dixon and Coward, ‘‘ The Ignition Temperature of 
Gases.” —Journal of the Chemical Society, 1909. 


Regnault for the specific heat of”air at ordinary tempera- 
tures, which have hitherto been accepted as correct, were 
materially lower than those obtained by some more recent 
observers. Among these latter researches the most im- 
portant were perhaps those of Mr. Swann,* the results of 
whose experiments, which had not then been ey 
were communicated to the Committee by Professor Cal- 
lendar, and gave values about 2 per cent. higher than 
those of Regnault. Mr. Swann’s results have now been 
published, and he has supplied the Committee with a 
complete copy of his paper. The method _— by 
him previously been used by Professor Callendar for 
determining the specific heat of superheated steam. 
current of the 18 over an electrical heater, the 
energy supplied to which can be accurately measured and 
the temperature of the gas is measured before and after 
ge the heater by means of platinum thermometers. 

he rise of temperature, which amounted to about 5 deg. 
Cent., can be measured correct to 0.001 deg. Cent., and 
an at least equal degree of accuracy is obtainable in 
the measurement of energy supplied. A correction of the 
order of 10 per cent. of the total supply of heat has, 
however, to applied for the loss of ne from the gas 
as it passes to the thermometer. It is assumed that with 
a given inflow and outflow temperature of the gas this loss 
of heat is independent of the rate of flow, and its amount 
is determined by experiments at different rates of flow. 

It will be remembered that a correction, amounting to 
about 5 per cent., was applied in Regnault’s experiments 
for the flow of heat by conduction along the substance of 
the pipe which connected his heater with his calorimeter. 

ult assumed that with a given temperature differ- 
ence, this correction was independent of the rate of flow 
of gas. It was pointed out by Professor Callendar that 
this assumption could not be justified, and that it would 
lead to too low a value of the volumetric heat. The 
corrections involved in the methods employed by Swann 
have been fully discussed by the water and also b: 
Callendar. They appear to admit of determination wit 
an order of accuracy approaching 1 in 1000 in the result. 

On this account, Ae | wee of the close agreement of 
Swann’s results with those obtained by Joly, the Com- 
mittee consider that there is now little doubt that 
Regnault’s figures were too low, and that the volumetric 
heat of air at 100 deg. Cent. may be taken as being within 
1 per cent. of 5 pm ries per gramme molecule, or 19.8 
foot-pounds per cubic foot. 

They have come to this conclusion with the less diffi- 
culty because to a t extent they have +> spon own 
authority for it. fie appears to have been fully aware of 
the uncertainty ievodaeel into his results by the heat- 
flow along the connecting-pipe ; he discusses it in the 
same way as Callendar oo Swann, and arrives at the 
same conclusion—that is, that it would be in such a 
direction as to make his results too low. The passage of 
his original paper in which he deals with this matter is 
of very considerable interest, both historically and in 
connection with the work of the Committee, and they 
have, therefore, reproduced it in full in Appendix A. 

For the volumetric heat of CO, the Committee also feel 
justified in adopting Swann’s values as correct to within 
l percent. They are as follow :— 


At 20 deg. At 100 deg. 
Cent. Cent. 
Specific heat at constant 
presure 0.202 0.221 
Volumetric Heat :— { 
Cals. per gramme molecule* 6.93 7.76 
Ft.-lb. per cubic foot 27.4 30.7 


* Taken as 44 grammes. 


(2). CLERK’s EXPERIMENTS. 


In the first report it was pointed out that the values of 
the volumetric heat of gas-engine mixture obtained by 
Dugald Clerk by the compression and expansion of gas 
heated by combustion wefe (at a temperature of 
1000 deg. Cent.) about 10 per cent. higher than the 
corresponding values given by Holborn and Henning’s 
experiments at constant pressure. Callendar expressed 
an opinion that the constant pressure methods of deter- 
mining specific heat were subject to systematic errors 
which would tend to make the results too low. This view 
has received further confirmation in the publication of 
Swann’s work, to which reference was~made in the last 
section ; for Regnault’s experiments were of the same 
character as those of Holborn and Henning, and any 
error of defect in his values might be expected to be of 
even ter magnitude in their exptriments. On the 
other hand, Hopkinson gave reasons for supposing that 
Dugald Clerk’s values were too high because of a diffi- 
culty in determining the division of heat loss between the 
compression and expansion lines. In support of this 
view Hopkinson stated that he had found that when 
cold air was compressed and expanded in a gas-engine 
driven by an electric motor the values of the volumetric 
heat deduced by Clerk’s method from the compression 
and expansion lines were too high, and that the air took 
in heat during the first half of the expansion stroke, 
though its mean temperature was above that of the walls. 

This point has been made the subject of detailed 
experiments by Dugald Clerk, who communicated a pre- 
liminary account to the Committee in Note No. 11. This 
experiments were made on the ‘“‘R” engine of the Insti- 
tution of Civil Engineers’ Tests,t of 9 in. diameter 
and 17 in. stroke, which was driven by an electric motor. 
The exhaust valve of the engine was permanently closed 





* “The Specific Heats of Air and Carbon Dioxide at 
Atmospheric Pressure by the Continuous Electrical 


Method at 20 deg. Cent. and 100 deg. Cent.,” by W. F. G. 
Swann, A.R.C.S., B.Sc., Proce. yal Soc., Series A, 
vol. 82, 1909. 





+ Minutes of Proceedings Inst. C.E., Vol. clxiii., p. 288. 





during the experiments, and communication was made 
with a large sao -entgges 5 «pane, be | ‘air;by"means of “the 
charge inlet valve, which” was held partially open until 
the desired engine s) was attained, when the valve 
was tripped and acted on by the usual cam, so as to take 
an air charge into the cylinder. The trip-gear was so 
arranged that after one full opening and closing the valve 
was held closed during the experiments, so that the air 
thus trapped in the cylinder was alternately compressed 
and expanded. In this respect Clerk’s arrangements 
diffe from Hopkinson’s, who kept both inlet and 
exhaust valves oulie continuously in the ordinary way, 
thus taking in a fresh charge of air at every other revo- 
lution, compressing and expanding it once and then dis- 
charging it. An optical indicator was used to take the 
diagrams, one of which is reproduced in Fig. 1, page 331.* 

An analysis of the last three-tenths of the first com- 
pression line and the first three-tenths of the first expan- 
sion line (A B and BC on the figure) by Clerk’s method, 
in which the heat loss is treated as the same in compres- 
sion and expansion, subject to an allowance for the higher 
temperature in the former, gave as the value of the 
volumetric heat of air 20.9 foot-pounds per cubic foot, or 
5.28 calories per gramme molecule. This was the mean of 
six cards, three of which were taken at a speed of 120 
revolutions per minute and three at 180 revolutions per 
minute; the maximum value found was 21.1 and the 
minimum 20.5. The mean temperature on the expansion 


line was about 170 deg. Cent., and the value of C obtained 
by extrapolating slightly from Swann’s results would be 

.16 at this temperature and at atmospheric pressure. 
Unless, therefore, the difference in density gives rise to a 
greater difference in the volumetric heat than seems at 
all probable, Clerk’s value is about 3 per cent. too high. 

erk then went on to calculate from the diagram the 
actual heat loss on the compression and on the expansion 
stroke, assuming the true value of the volumetric heat to 
. Comparing the heat loss in the last three-tenths 
of the compression (A B) and the first three-tenths of the 
expansion (BC), he found that they were in the ratio of 
about 3 to 1, whereas the mean temperature on com- 
pression was only about 11 per cent. greater than over 
the corresponding range in expansion. Clerk further 
found that the heat loss from 0.1 to 0.4 on the expansion 
stroke was practically nil, while on the corresponding 
rt of the compression stroke it amounted to about 
per cent. of the work done on the gas. 

Commenting on these results, Clerk says: ‘The 
experiments show that the does not on the whole 
gain heat during the first half of the expansion stroke, 
as was found by Hopkinson.+ But they do show that 
for some reason the heat loss is divided very unequally 
between the oe and expansion strokes. The 
proportion varies from point to point of the stroke, and 
also varies largely with the temperature of the walls, but 
for the inner one-tenth and the first three-tenths of the 
stroke the compression heat loss appears to be about 
three times the expansion heat loss. From this it follows 
that Hopkinson was correct in his expectation that the 
specific heat of air determined by division of heat loss in 
proportion to mean temperature would be too high. The 
experiments show that this method of division leads to a 
value about 3 per cent. higher than the true value.” 

Clerk also finds from these experiments that the 
greater part of the heat loss was incurred at the inner 
tenth of the stroke during compression and expansion at 
the higher temperature and density, 80 per cent. of the 
loss on the three-tenths was due to the inner tenth. The 
loss on the compression line from 0.4 to 0.1 of the stroke 
wae small, and that on the expansion line was less. 


Calculating C as the mean value on these lines, the value 
is 20.7 foot-pounds Dv cubic foot. The mean temperature 
in this part of the diagram was 120 deg. Cent. 

In view of these experiments on the compression and 
expansion of cold air, the Committee consider that the 
division of heat loss in the high temperature compres- 
sions on which Clerk’s values of the volumetric heats are 

may require some revision, and that these values 
may on this account be rather too high. The results 
given by air (as to ratio of heat loss between compression 
and expansion lines) at temperatures of the order 200 deg. 
Cent., may, however, not be quantitatively applicable to 
cooling at the high temperature of 1000 deg. Cent. 
t will be necessary to experiment further on high tem- 
perature compression before the amount of the correction 
necessary on this account can be decided. Clerk has 
made arrangements to continue the work on these lines, 
and hopes to be able to carry his explosion experiments 
to about 3000 deg. Cent. by a modified 1 method. 

Clerk determined the leakage of the piston by two 
methods, and found that it did not aul 0.3 per cent. 
per stroke, so that error by leakage is negligible. 

Hopkinson’s suggestion that heat may be absorbed by 
a body of air when mean temperature is higher than that 
of the walls enclosing it has been supposed by some to be 
impossible. If, however, the case be put in the following 
way, it will be readily admitted that his explanation is 
quite possible. 7 ’ 
Referring to Fig. 2, page 331, a diagrammatic section 
of a gas-engine cylinder having a very elongated com- 
pression space, if it be assumed that air be compressed 
within the cylinder until the piston is full in, as shown in 
the dotted position, then the mean temperature may rise 
to, say, 240 deg. Cent. as a mean throughout the whole 





* The particular diagram shown in Fig. 1 belongs to a 
later set of experiments. ; 

+ The gain of heat found by Hopkinson may have been 
due to the fact that he did not trap a single charge, but 
continually compressed and expanded fresh charges, in 
consequence of which the temperature of the cylinder 
walls, and of the face of the piston, must have 





especial] } 
been setertaliy higher than in Clerk’s experiments. 
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space, but the air at the extreme end of that space may 
be cooled down nearly to the wall temperature, assumed 
to be 16 deg. Cent. The temperature will thus range 
from nearly 16 deg. Cent. at the small end of the cone to 


perhaps 300 deg. Cent. in the open part of the compres- 
sion chamber. 
Such a disposition may be made to produce a mean 


temperature throughout the whole compression-chamber 
of deg. mt. If the air be now expanded by 
moving the piston from the dotted position to the full- 
line position, it is obvious that the temperature of the 
air, which has been reduced to 16 deg. Cent. by contact 
with the walls, will fall below that temperature, and 
so heat may be added to the air at the extreme end, while 
heat is a lost to the cylinder by the air near the 

iston. any gas-engine constructions ve narrow 
Senee, and the engine “ R” above its inlet valve has such 
a space, so that the temperature throughout, even during 
compression and expansion, may be very unequal. 

Although the unequal division of heat-flow between 
compression and expansion lines must be accepted as a 
fact, the Committee are not yet satisfied as to the ex- 
planation. The view put forward by Clerk, when dis- 
cussing the possibility of an error from this source in his 
original paper,* was that the difference, if any, between 
the heat-flow during expansion and during compression 
was to be ascribed to a rise in the temperature of the 
surface of the metal or of a film adhering thereto. He 
expressed the opinion that any difference so caused could 
not be great on account of the small ible variation in 
temperature of the metal surface. Hopkinson’s s 
tion, on the other hand, was based on the possibility of 
large variations of temperature in the gas, and referred 
the change of heat-flow not to the metal surface, whose 
temperature (he thought) might for this purpose be sup- 
posed to be constant, but to changes in the temperature 
gradient in the layer of gas close to the walls. The 
controlling influence of the condition of the surface layer 
on the rate of heat-flow from the gas appears in man 
experiments. In a us explosion in a closed vessel 
for example, the flow of heat from the gas to the walls is 
at first intensely rapid, for the hot flame is brought into 
immediate contact with the cold wall, and the heat is 
drawn from the still hot surface layer, and has not very 
far to travel. As time goes on, however, this layer 
becomes cooled down, and serves as a jacket resisting flow 
of heat from the’hotter core within. Study of the curve 
of cooling after explosion in a closed vessel shows that the 
rate of fall of temperature diminishes in much greater pro- 
portion than the temperature itself, and the same thing 
was shown by Hopkinson’s experiments with a recording 
calorimeter, in which the rate of heat-flow was directly 
measured and found to vary nearly inversely as the square 
root of the time ela Ri 

The basis of Clerk’s method is a comparison of volume 
and pressure changes in the rapid compression of a in 
a closed cylinder. In adiabatic compression the relation 
between these two quantities is 


PV7 =a constant, 
and the mean value of the volumetric heat over the range 


of compression is R ? where R is the gas constant and 





equal to 7.75 ft.-lb. 5 od cubic foot, or 1.96 calories per 
gramme molecule. e value of y for true adiabatic 
compression is deduced from the actual indicator diagram 
by making corrections for heat loss in the manner to 
which reference has y been made. Another method 
of obtaining ¥ is to find the relation between correspond- 
ing pressure and temperature yy in rapid compres- 
—_ For adiabatic compression this relation is of the 
orm 
y-1 


Ox PY 
where @ is the absolute temperature. It has been applied 
for small ranges of temperature by Lummer and Pring- 
sheim, and also by Makower, who suddenly opened to the 
atmosphere a large glass globe, containing air at a pres- 
sure of a few centimetres of mercury above atmosphere, 
and measured the resulting fall of temperature at the 
centre of the globe by means of a platinum thermometer. 
He obtained in this way the value 19.3 ft.-lb. per cubic 
foot, or 4.9 calories per gramme molecule for the volu- 


metric heat of air at 20 deg. Cent., which is certainly | be; 


within 2 per cent. of the truth, without making any 
correction for heat-loss from the air at the centre of the 
globe where the temperature was meas ’ 

_Hopkinson has commenced experiments, described in 
Note No. 13, with the object of applying a similar method 
to the compression of air in a gas-engine cylinder. The 
engine is motored round, taking in a vom Fg air at 
every other revolution, compressing it, expanding it, and 
exhausting it in the usual way. fine platinum wire at 
the centre of the combustion s of the engine measures 
the temperature of the air at that point, and simultaneous 
measurements of the pressure at the beginning and end of 
compression are also made. A small correction for time- 
lag in the wire has to be applied ; this amounts, at a 
speed of 250 revolutions per minute, to about 6 deg. Cent. 
at the completion of suction, and is negligible at the to 
of compression. The value of the volumetric heat, 4 
culated from the pressures and temperatures at these two 
peiate on the assumption that the compression was adia- 
satic, and that yy was constant, is 20.33 ft.-Ib. per cubic 
foot, the values in different experiments from 
19.76 to 20.95. The true value, according to a for 
the range of temperature employed (20 deg. to 270 deg.) 
should e 20.1. It would ap , therefore, that the 
compression at the centre of the combustion space in an 











* Proc. Roy. Soc., Series A, vol. lxxvii., 1906. 
_t Proe, Roy. Soc., Series A, vol. Ixxix., page 138. 








engine of this size (the diameter was 7 in. and the stroke 
15in.) is very nearly adiabatic, and there is reason to 
suppose that the method may yield good results when 
applied to higher temperatures. The experiments were 
done at various s ranging from 60 to revolutions 
r minute, and the fact that the values obtained at 
revolutions per minute are not systematically — 
than those at higher is further evidence that the 
loss of heat is small. e method has the advantage that 
it is independent of leakage. Hopkinson found that in 
this engine at the top of compression the temperature of 
the air at a distance of half a centimetre from the wall 
was about 30 deg. less than in the centre. At points 
nearer to the wall—that is, within 1 millimetre—the 
temperature fell off very rapidly ; it was still, however, 
decidedly above that of the wall at a distance of 
only 7s millimetre. He is continuing his experiments 
with a view to giving a suemetete account of the tempera- 
ture-distribution and elucidating more completely the 
jhenomena of heat-flow. The general result, so far as he 
as gon would appear to be that the layer of air in 
which the temperature gradients are considerable is 
extremely thin. It may in fact be difficult to decide 
precisely what is the nature of the film which deter- 
mines the heat-flow. Once in solid metal it is quite 
certain that the temperature variations are extremely 
slight, and cannot be such as to materially affect heat- 
flow. On the other hand, the temperature of the air a 
fraction of a millimetre away from the wall is very much 
higher than that of the metal, and approximates to the 
mean temperature of the gas. It is the temperature 
gradients in the composite layer of matter, partly air and 
partly solid or oil film, between these points which finally 
determine the heat-flow. It is possible that Clerk, who 
regards the solid and adherent film* as the seat of the 
temperature changes, and Hopkinson, who ascribes the 
action to a thin layer of air, are really dealing with the 
same thing from opposite points of view. 


(3). Explosion EXPERIMENTS. 


Much light has been thrown on the chemical processes 
in such explosions as occur in the gas-engine by a very 
complete study made by Dr. Watson of the thermal and 
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combustion efficiency in a petrol motor.| Such a motor 
on account of its high speed is well suited for the investi- 
gation of this question ; in some of Dr. Watson’s experi- 
ments, as little as th of a second elapsed between the 
ignition of the mixture of petrol and air and the dis- 
sooo of exhaust gases. The most important part of 
Watson’s work from the point of view of the Committee 
is the simultaneous measurement which he has made of 
the quantities of air and of petrol taken into the engine 
and of the chemical composition of the exhaust gases. 
Several observers have found that even when the com- 
bustion in the petrol engine is apparently perfect, there 
ing some excess of oxygen and no carbon monoxide or 
hydrogen in the exhaust, the ratio of hydrogen to carbon 
in the exhaust gases is considerably greater than in the 
petrol used, showing that even in this case there must be 
some incomplete combustion.t The very complete set of 
analyses taken by Dr. Watson, of which he was 
enough to give full particulars to the Committee in Note 
No. 7, before his paper was published, bear out this 
observation and show that the discrepancy between the 
composition of the exhaust determined in this way 
and that of the petrol is not due to errors of experiment. 
Some evidence as to the cause of the discrepancy is 
furnished by some experiments of Hopkinson, who found 
that by exploding the residue of the exhaust, after ab- 





* In later yo pe on the compression and expan- 
sion of air in ‘“‘R” engine, witha very flow of water 
through the jacket, Clerk finds that the heat-flow on 
compression and expansion becomes nearly hohe onal 
to relative temperatures. This oppears, in ’s view, 
to support the hypothesis of an adherent film, which in 
some conditions of experiment accumulates heat and rises 
in temperature. , 3 

+ Proceedings of the Institute of Automobile Engineers, 


May, 1909. 
t Hopkinson, Encrvgerinc, August 9, 1907; Clerk, 
i of the Institute of Automobile 


ber, 1907 ; Hopkinson, ings of the Insti- 


Decem 
tute of Automobile Engineers, February, 1909. 





sorbing CO and H, with electrolytic gas a considerable 
ae of CO, amounting to nearly 5 per cent. was 
obtained. Hopkinson also found that the residual com- 
bustible gas revealed in this way was soluble in water, 
which points to the possibility that it may be an aldehyde, 
or possibly acetylene. It is known that in the com- 
bustion of hydro-carbons, such as petrol, with insufficient 
oxygen, considerable quantities of aldehyde are f 

but so far as the Committee are aware the question has 
not been fully investigated where sufficient oxygen is 
present to burn the petrol. It is at least ible that 
the effect may be due to deficient vaporisation or incom- 
plete mixture in the combustion as it occurs in the petrol 
motor, and that it would not happen if the petrol were 
completely conv into vapour, and that vapour suf- 
ficiently intimately mixed with the air before combustion 
took place. Professor Bone, however, considers that the 
combustion of a hydro-carbon with insufficient oxygen is 
not different as to chemical actions from combustion with 
excess oxygen, and he dissents from the view that the 
effect observed may be due to deficient vaporisation or 
incomplete mixture. 

The question is one well worthy of the attention of 
those chemists who are merged i the study of the com- 
bustion of hydro-carbons. tever the explanation, 
the practical result established by these experiments of 
Watson and Hopkinson is that the petrol is rarely, if 
ever, completely burnt in a motor fed by the ordinary 
types of carburettor, even when there is apparently a 
considerable excess of oxygen. 

Neither Watson's nor Hopkinson’s experiments, which 
are in full agreement with one another, suggest that the 
incomplete combustion occurring in the petrol motor is 
conditioned in any way by the speed of revolution. It 
is probable, therefore, that it is not incomplete combus- 
tion of the kind contemplated by the Committee and 
referred to in their First Report, such as may be caused by 
the action of the cold wi of an explosion vessel in 
which a truly homogeneous mixture is exploded.* 

Some light is thrown on this question by some experi- 
ments made by Dugald Clerk during the year under 
review, who has exploded mixtures of coal- and air 
in an apparatus (Fig. 3, » 332) consisting of a cylinder 
containing a piston A, which piston could overrun a 
port B, at the end of the stroke. e cylinder was 
charged with a mixture of gas and air, the piston being 
placed so that the port was closed, and sufficient time 
was allowed for complete diffusion to take place. The 
mixture which was at atmospheric pressure and tempera- 
ture was then fired, the pressure generated f out 
the piston, which opened the port at a period varying 
from 0.11 to 0.23 seconds from the moment of explosion, 
thus liberating the gases. The gases escaped through 
the port and through a packed with cold wire 
gauze C by way of a slide-valve D into a collapsed 
gee-bag E. The gauze checked any chemical action going 
on in the gases, which were a removed from 
the a into which they had nm exhausted, and 
analysed. In each of eight experiments, three of which 
were done with a mixture of 1 volume of coal-gas to 7 of 
air, and five with a 1 in 10 mixture, a certain proportion 
of unburnt fuel was found in the exhaust. The quantity 
of carbon ranged from 2 to 4.3 per cent. by volume, and 
the quantity of hydrogen from 0.8 to 3.7 per cent. by 
volume. These experiments seem to prove that from 
some cause combustign continues even in the explosion of 
a strong mixture for some little time after the attainment 
of maximum pressure. 

_In the petrol-motor as ordinarily used the air is insufli- 
cient to burn the petrol completely. Under these con- 
ditions the efficiency of the engine, reckoned on the 
actual consumption of petrol, is, of course, much reduced, 
since the exhaust contains CO and other substances of 
considerable heating value. Hopkinson and Morse, how- 
ever, pointed out two years agot that if the efficiency 
were calculated on the heating value of the chemical 
changes which actually took place in the engine, it re- 
mained nearly constant over a wide of mixture 
strength, as was to be expected from theory. The effect 
of mixture strength on the efficiency of a petrol-motor 
has been exhaustively investigated by Watson during the 

















past year. Some of his results are given in the following 
table: — 
Indicated Thermal Efficiency Calculated on 
| | Calorifie Value 
Air ,. | nding 
Petrol ° | Whole Calorific to the Chemical | Percentage of 
Weight, | Value of Fuel. | Changes which | Heat of Fuel 
elg | actually Liberated. 
take place. 
SEE | on 
14 0.248 0.251 
13 0.235 0.264 8Y 
12 0.220 0.278 79 
11 0,204 0.287 71 
10 | 0.185 0.289 64 





The curves, Fig. 4, page 332, show the c of thermal 
efficiency with ratio of airand petrol by weight, beginning 





* Professor Bone writes : ‘‘I am not in the least sur- 
rised that Dr. Watson has obtained evidence of some 
isappearance of carbon (as a soluble product) in his 
experiments ; indeed, I should have been rather surprised 
if he had not obtained such evidence. Some years ago, 
wane on ee Ho Wy of ype Fong es ina 
engine, ts) a considera! ‘disappearance’ 

of both carbon and hydrogen, which was at once ex- 
plained when the water from the exhaust 


gases was found to give a very strong aldehydic reac- 
ion.” 
+ ENGrneerinc, August 9, 1907. 
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with a mixture paving se little petrol as 1 part by weight 
to 19 parts by weight of air up to 1 part petrol to 


10 air. 

he efficiency rises from A to B and falls from B to D. 
The line C toE starting from the point C on BD gives 
the efficiencies calculated on the basis of the heat libe- 
rated during the chemical changes which actually occur. 
The efficiency rises from point A to point B, the lower 
efficiency at point A being due to slow inflammation of 
the mixture for the speed of the engine, so that burnin 
is continued after the constant volume phase is ; 
B is the pnt of maximum efficiency, but it does not 
appear to be the point of maximum chemical combina- 
tion ; the most complete chemical combination is found 
at the point C. The fall of efficiency is doubtless due to 
the continually increasing flame tomperature between B 
and C—that is, between a mixture of 1 part by weight 
of petrol to 17.3 of air and 1 of petrol to 14 of air. The 
increasing flame temperature with the richer mixture in- 
creases the heat loss and also increases the mean specific 
heat of the gases over the range of the temperature used, 
and so efficiency is diminished from both causes, From 
C to D the petrol is in excess, and hence the flame tem- 
perature must on the whole be falling. At thepoint D a 
very large quantity, however, of the fuel is being dis- 
charged incompletely burned, as only 64 per cent. of the 
heat of the fuel is liberated. Calculating, however, the 
line C E, which is the line giving the thermal efficiency of 
the engine for the chemical action actually completed, it 
is somewhat surprising and interesting to find how tly 
the efficiency increases. With 1 of petrol to 10 of air it 
rises as high as 0.289. For these tests the air standard 
efficiency was 0.46, so that the efficiency ratio was 0.64— 
an extremely high efficiency for so small an engine.* 

This increase in efficiency is to be ascri mainly to 
the reduction of flame temperature—much as in Dugald 
Clerk’s super-compression experiments. A small increase 
is also to be expected from the increase of specific volume 
which occurs on explosion and which may amount to as 
much as 10 per cent. volume in extreme cases. Although 
this volume change is insignificant compared with that 
occurring in explosions of solids like E pn ps tere and 
cordite, yet it should strictly be included in calculations 
of thermal efficiency. 

It tends to make the efficiency of a petrol-engine 
rather greater than that of a gas-engine, in which the 
compression and heat supply per cubic foot are the same. 


RabIATION In Gaseous EXPLosions. 


The importance of radiation in its bearing upon the 
calculation of volumetric heats from explosion pressures 
was pointed out in the First Report. It is probable that 
the loss of heat from this cause, or at any rate that part 
of it which occurs during the progress of the flame, is 
independent of the size or surface area of the vessel, and 
cannot therefore be allowed for by a comparison of 
vessels of different sizes. Any considerable amount of 
radiation of this character will seriously affect the values 
of the volumetric heat obtained by explosion experi- 
ments, 

Hopkinson has been investigating this question, and 
has made some na during the year. e gives some 
of his results in Note No. 10, It will be remembered that 
at the meeting of the British Association at Dublin he 
described the results of some experiments which he had 
made dealing with the effect upon explosion pressures of 
the nature of the surface of the vessel. He coated the 
inside of the explosion vessel with tinfoil, and compared the 
results of exploding identical mixtures, first with the tin- 
foil pe rage 5 and secondly when it was covered 
with lampblack. He found that the difference in maxi- 
mum pressure was inappreciable, but that the rate of fall 
of pressure during cooling was considerably less with the 
bright lining than with the dark lining. This is in 
accordance with observations which have been made upon 
the effect of polishing the interior of the combustion 
space of a gas-engine, which has been found to result in 
a perceptible increase in mean pressure. 

uring the year Hopkinson and his replies have been 
carrying out further investigations on this subject. The 
results described in the last paragraph have fully 
confirmed, and direct bolometric measurements have also 
been made of the radiation in an explosion. For this 
purpose a small portion of the surface of the explosion 
vessel was covered with thin copper strip, and the rise of 
resistance of this — during the explosion was recorded 
by means of a quick pericd-reflecting galvanometer, a 
record of the pressure being taken at the same time. 
pn epi ¢ experiments were made first with the strip 
polished as highly as possible, secondly with it blackened 
over, and thirdly after it had been protected from direct 
contact with the flame by means of a plate of rock-salt 
fixed in front of it. It was found that the rate of rise of 





*The portion CE of the curve is calculated by de- 
ducting from the calorific value of the petrol the heat 
which would be liberated if the CO, H, and CH, in the 
exhaust were burnt to CO, anc H,O. There is some 
uncertainty in the result because there is undoubtedly 
some combustible matter in the exhaust which is not 
accounted for in the anal Moreover, in Dr. Wat- 
son’s — the and CH, were not directly 
measured, but were calculated by means of an empirical 
formula from the measured quantity of CO. Hopkinson 
and Morse worked out the heat developed by burning the 
oxygen present to CO, and H,0 in re mok es gaan a 
found in the exhaust. e result obtai is rather 
different from that calculated by Watson’s method, and 
this may account for the fact that Hopkinson found a 
smaller increase in efficiency with richness of charge than 
did Watson, though the observations on which his cal- 
culations were based were in good agreement with 
Watson’s. , 





temperature of the blackened strip during combustion 
and the early of cooling greatly exceeded that of 
the polished strip, and that the difference between them 
was roughly the same as the rate of rise of temperature 
of the strip protected by rock-salt. It appeared that the 
amount of heat lost to the walls of the vessel by radiation 
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up tothe moment of maximum pressure was, with a 15 
per cent. mixture by volume of coal-gas and air giving a 
Toaximum temperature of 2150 deg. Cent., of the order of 
5 per cent. of the whole heat of combustion, and there 
was evidence that the radiation continued for some con- 
siderable time after maximum pressure, until the tem- 
perature of the gas had fallen to 1400 deg. Cent. The 





experiments are not yet sufficiently advanced to give a 
quantitative basis for the cdrreoticn of volunsetric } heats 


Fig. 3. EXPLOSION APPARATUS WITH AUTOMATIC EXHAUST. S 





obtained by explosion experiments, but Hopkinson con- 
siders that they establish the fact of a material amount 
of radiation at the moment of maximum pressure and 
during the first stages of cooling. 

Apart from their bearing on the determination of volu- 
metric heats, these results, if fully confirmed and proved 
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| to be due to radiation, and not to differences in roughness 
| of surfaces or other secondary causes, will raise interest- 
ing questions as to the origin of the radiation, and as to the 
state of the at the moment of maximum pressure. 
Comparing the two explosions, one with the bright lining 
and the other with the blackened lining, it seems to be 
established that the maximum pressure and maximum 
temperature is the same; on the other hand, the experi- 
ment with the bolometer would seem to show that more 
heat been lost in the one case than in the other, and 
therefore the energy of the gas enclosed with the bright 
lining is greater t that of the gas enclosed in the 
blackened lining, though the temperatures are the same. 
If this be the fact, there must be some want of equilibrium 
at this moment. Many chemists, including Bunsen and 
Professors Smithells and Dixon, have upheld the opinion 
that radiation from a gas, at any rate at temperatures 
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such as can be obtained in an explosion, can only go on as 
a result of some sort of chemical or quasi-chemical action. 
According to this view, the want of equilibrium at the 
moment of maximum pressure must be due to incomplete 
combustion, and the continuing radiation after maximum 
pressure must be regarded as evidence of continued 
chemical action. This view as to the radiation from a 
gas is, however, not generally accepted, and the existence 
of radiation, therefore, cannot be regarded as conclusive 
evidence of continued combustion. If it be assumed that 
combustion is complete at the moment of maximum 
pressure, or very shortly after it, then the want of 
equilibrium at this moment disclosed by the expe- 
riments must be ascri to purely thermal causes. 
The most obvious explanation in such a case would be 
that the translational and vibrational energies of the 
molecules have not attained their equilibrium propor- 
tion. Since the temperatures in the two explosions 
with bright and blackened linings are the same, the trans- 
lational energies, which alone determine temperatures, 
must also be the same. It is conceivable, however, that 
the energy represented by rotation or vibration of the 
molecules may be greater in one case than in the other. 


THe M¥XASUREMENT OF TEMPERATURE. 

(1.) Dissociation.—In the First Report the importance of 
dissociation in connection with the gas scale of tempera- 
tures, which is the only scale at present available for 
explosion and gas-engine experiments, was pointed out, 
and a hope was expressed that an investigation of dis- 
sociation from this point of view might be undertaken by 
the National Physical Laboratory. The Committee are 

lad to be able to report that Dr. Glazebrook has given 
Gs sanction to such an investigation, which is now being 
carried on under the immediate superintendence of Dr. 
Harker ; and that Dr. Glazebrook has shown his personal 
interest in this and the other matters engaging the atten- 
tion of the Committee by joining them as a member. 

The main object of the high temperature research work 
which is now in progress at the National Physical 


pe of a second. With a light spring di m shown in | 
ig. 6 the period is y}sth of a second—double the period | 
of theother. To make certain that the indicator registered 
maximum pressure correctly, the piston was held up by a| 
movable stop, so that the spring was compressed to within | 
a few pounds of the maximum pressure. The first com- 
pe line is, therefore, omitted from a diagram pro- 
uced in this way until nearing the maximum compression. | 
The piston is then lifted from its stop whenever the | 
pressure exceeds that put upon the spring by the stop, 
and the maximum pressure is indicated avoiding the 
momentum effect, which causes the piston to tend to over- | 
run its true pressure. This is clearly shown in Fig.7. A | 
number of diagrams taken proved that the maximum 
pressure obtained with the stop in and the stop out was | 
the same. 

Oscillation-period experiments and experiments with a | 
stop are recommended to determine the accuracy and 
sensitiveness of piston-operated indicators. Careful com- 
parisons made i, Professor Burstall and Professor Hop- 
kinson of the Hopkinson optical and a specially-selected 
Crosby mechanical indicator proved that the mechanical 
indicator gave maximum pressures differing considerably 
from the optical indicator, except when the ignition was 
very slow, though the mean pressure was nearly the same. | 

ig. 8 shows a comparison of the two indicators, which 
will be readily followed. Experiments made by Clerk 
with another mechanical indicator compared with a Clerk 
optical instrument showed deviations exceeding 5 per 
cent. in maximum pressures. 

As showing the importance of temperature measure- | 
ment in gaseous explosions, the Committee would refer 
to di ms obtained by Callendar and Dalby, described 
in Dalby's Note No. 12. These diagrams showed a maxi- 
mum temperature of 2500 deg. Cent. of the gas and air 
mixture in a -engine cylinder—a temperature about 
300 deg. Cent. higher than any temperature obtained by 
ignition from atmospheric pressure. Professor Dalby is 
continuing his investigations, and many interesting points 
can be determined by his method of experimenting. The 





Laboratory is to obtain direct gas thermometer ure- 
ments up to 1700 deg. Cent. or 1800 deg. Cent., and it is 
to this object that Dr. Harker’s efforts are being directed. 
On this inquiry the question as to the amount of dis- 
sociation present in the pampaecine Sn has an important 
bearing, and may properly be included in high temperature 
mass. . j ; 

In order to have the facts in a form for discussion, 
Dr. Harker, therefore, prepared a note on the early work 
on dissociation, particularly the experiments of Grove and 
of Deville. This note, No. 9, in view of its historical 
interest and its bearing on their work, the Committee has 
printed in full as an Appendix B. | 

In view of the discrepancy which is apparent from the 
account given in this Appendix between the statements 
of Deville on the one hand, and the recent work of Nernst 
and Wartenberg (which has been confirmed by Holt)* on 
the other, as to the actual amount of dissociation in 
steam, CO and COsg, particularly at low temperatures, it 
seemed of interest to ascertain if light might not be 
thrown on the question by a simple repetition of one or 
two of Deville’s fundamental experiments. 

Apparatus for this pur has, therefore, been set up 
at the National Physical Laboratory, and was shown to 
the Committee on the occasion of their recent mening » 
the Laboratory by invitation of Dr. Glazebrook. The 
methods and apparatus for the purification and heat 
treatment of the materials used in the preparation of 
very refractory vessels were also explained. 

Sir William Preece was especially impressed with the 
necessity of repeating this early work, and, accordingly, 
the Committee welcome the installation of Deville’s ex- 
periments under modern conditions and with modern 
appliances for the accurate measurement of temperature 
which were unavailable in Deville’s time.t_ : 

(2.) Measwrement of Presswre.—It was pointed out in the 
First Report that the determination of the energy function 
Fm upon the measurement of the temperature of 
the gas experimented with, and that two methods had 
been used. According to one method, the them- 
selves, which are within the engine cylinder or the 
explosion vessel, are utilised as the thermometric fluid, 
and according to the other method the gas temperatures 
have been measured by a thermo-couple or a platinum 
resistance thermometer. The first method of measure- 
ment by pressure changes necessitates the use of accurate 
indicators. In gaseous explosions, pressures and tem- 
peratures before ignition are comparatively am deter- 
mined, but pressures after ignition are often difficult of 
determination for purely mechanical reasons. The Com- 
mittee are of opinion that for accurate work in gaseous 
explosions optical indicators offer marked advantag: 
and they recommend that in all investigations depending 
upon the use of such indicators the oscillation period of 
the indicator should be given. In the piston indicators 
used by Clerk and Hopkinson, this period is very easily 
determined, Fig. 5 is a pho phic reproduction of an 
ape diagram taken by the Clerk indicator to determine 
the period of the instrument used for the experiments 
described in Note No. 11. Such diagrams are taken by 
causing the piston to strike against a stop before maximum 
pressure is reached. On the return of the piston after 
maximum compression or explosion, it will be found 
that the expansion line shows an oscillation. From this 
oscillation the period of the indicator can be readily 
obtained. In this indicator the oscillation period is 





* Philosophical Magazine, May, 1909. 

+ Professors Smithells and Bone doubt the relevance 
of experiments according to Deville’s methods to the 
} penn of flame temperature ; although they welcome 
2 experiments from the purely scientific point 
of view. 


question of dissociation is directly affected by the i- 
bility of getting temperatures of 2500 deg. Cent. how 
gas and air mixture whatever. 

The Committee consider that their continued work will 
prove useful, and they therefore recommend that they be 
re-appointed, and ask for a further grant of 100/. 

The Dublin grant has been carefully expended. 





APPENDIX A. 
REGNAULT’s CORRECTIONS. 


Some explanation of Regnault’s methods is necessary 
in order to make the following extract clear to those who 
are not familiar with his paper. The air was ina 
continuous stream through a pipe in a bath of heated oil, 
and took the temperature of the oil. It then traversed 
a short pipe into a calorimeter, and im its passage through 
the calorimeter it took the temperature of the water 
therein. The rate of rise of temperature of the water in 
the caloriméter was observed over an interval varying 
in different experiments from five to forty minutes. It 
was assumed that the heat lost by the calorimeter to its 
surroundings and by conduction along the connecting- 


A 0, where 
A@=A(0-t)+K. 
6 is the temperature of the calorimeter, ¢ that of the sur- 
rounding air, and A and K are constants independent of 
the rate of flow of air. The constant K represents the 
rate of flow of heat along the meer . AandK 
were determined by two observations o' the change of 
temperature in the calorimeter which took place when 
the air-current was stopped during two periods of ten 
minutes which immediately ed and followed the 
experiment with air flowing. The correction A @ to be 
applied at each instant during the aa to the 
carved rate of rise in @ was then calculated from the 
observed values of @ and ¢. 
ult tested the correctness of the above assum 

tion by making a series of determinations of the specific 
heat of air with currents of different velocity. He found 
that the apparent specific heat was practically constant 
over a wide range, extending from 10 grammes per minute 
to 30 ee r minute. If the rate of flow were out- 
side this the apparent specific heat was less. In the 
case of the slower currents this was doubtless due to an 
error in the correction. The faster currents gave wrong 
values, because the air had not time to take up the tem- 
perature of the oil-bath and of the calorimeter respec- 


tively. 

There is a good illustration of Regnault’s apparatus 
in Haber’s ~ i rmodpunaiies of Technical Gas Reac- 
tions,” page 212. 


Mémoires de l Académic des Sciences de ( Institut Impérial 
de France. Tome xxvi., page 83. 


On peut conclure de ces expériences que la formule 
A@ = A(@-—t) + K, dont les constantes ont été cal- 
culées, pour chaque expérience, d’aprés les éléments 
observés pendant la premiére et la derniére période, peut 
étre employée, avec toute confiance, pour calculer les effets 
= par les causes perturbatrices er le temps ot 
e courant gazeux traverse l’appareil. I] est nécessaire, 
néanmoins, de faire sous ce rapport une réserve, car il se 
présente ici une cause d’incertitude que j’ai vainement 
cherché a éliminer, et dont je n’ai pas reussi 4 calculer les 
effets avec précision. Pendant la premiére et la derniére 
période de l’expérience, on observe les variations de tem- 
pérature sous |’influence du milieu ambiant et de la 
chaleur qui lui arrive par conductibilité, suivant l’ajutage 


qui le relie au bain d’huile. La premiére de ces causes 


pipe was such as to lower its temperature at the rate|. . 


| 3. By very 
} Preleminay 


est pas de méme de la seconde. En effet, quand le gaz ne 
pas dans le calorimétre, l'une des extrémités de 
’ajutage est 4 la température du bain d’huile, tandis que 
la température de la seconde extrémité doit se rapprocher 
de celle du calorimétre ; le flux calorifique a lieu par suite 
de cette différence de température. Quand le gaz traverse 
Yappareil toute la petite tubulure en cuivre de aay 
est & la température du gaz entrant, c’est-a-dire a 
température du bain d’huile, et l’excés de la quantité de 
chaleur qu'elle posséde 4 un moment quelconque, relative- 
ment au premier cas, lui est nécessairement fourni par le 
courant gazeux, qui doit subir, par ce fait, un léger 
abaissement de température. On ne peut donc pas ad- 
mettre que la valeur de K soit la méme dans les deux cas. 
Lorsque le courant gazeux est rapide,:la perte de chaleur 


| que le gaz subit par cette cause doit étre extrémement 


petite, car le gaz n’a A fournir que la déperdition de 
chaleur que la tubulure éprouve a travers le petit bouchon, 
qui est trés mauvais conducteur de la chaleur. Mais quand 
le courant gazeux est lent, cette perte n’est probablement 
pas négligeable, et c’est a cette cause qu'il faut attribuer 
en grande partie, la différence que l'on observe entre les 
valeurs de la chaleur spécifique, suivant qu’on la détermine 
avec un courant gazeux rapide ou avec un courant lent. 

Tl est certain que cette cause doit rendre la chaleur 
spécifique trop faible; mais je n’ai trouvé aucun moyen 
qui permit d’evaluer, méme approximativement, l’impor- 
tance de cette erreur. La disposition que j’ai donnée a 
Yajutage avait pour effet de la rendre aussi petite que 
— et je pense que l’on peut conclure que, entre les 
imites de vitesse du courant gazeux que j’ai employées 
dans les expériences définitives, l’erreur est complétement 
négligeable ; car, autrement, la valeur de la chaleur spé- 
cifique d’un méme gaz ne resterait sensiblement 
constante quand on fait varier considérablement sa vitesse 
découlement, en restant toutefois entre les limites in- 
diquées. 





APPENDIX B. 
DEVILLE’s EXPERIMENTS ON THE DISSOCIATION OF GASES. 
By Dr. J. A. HARKER. 


Introduction.—The importance of the réle of gaseous 
dissociation in the phenomena which it is the business of 
the Committee to study led me to look up the original 
a ar on the subject, be aye the work of Henri 

inte-Claire-Deville. In view of the fact that there 
appears to be no adequate account in English of these 
experiments, which seem to occupy a unique ition in 
the literature, a note dealing with them would not seem 
inappropriate. 

ville appears to have commenced his experiments on 
this subject about 1851, his first work being a repetition 
of the celebrated experiments of Grove, which formed tlie 
subject of his Bakerian lecture in 1847. Grove discussed 
the theory of the decomposition of water by heat, and 
seems to have had clear views as to what we now call 
‘‘ dissociation,” though this term appears to have been 
first used by Deville in 1857. 

One of his most interesting experiments Grove describes 
as follows (Philosophical Transactions, 1847-8, page 12) :— 

‘**T was now anxious to produce a continuous develop- 
ment of mixed gas from water subjected to heat alone 

. and for this purpose the apparatus shown in Fig. 10 
was constructed. a and b are two silver tubes 4 in. | ed 
and 0.3 in. in diameter; they are joined by caps to a 
platinum tube c, formed of a wire 4 in. in diameter, 
drilled throughout its length with a drill the size of a 
large pin ; a is closed at the extremity, and to b is fitted 
.... the bent glass tube d. The whole is filled with 
pat water, and having expelled the air from a by 

eat, the extremity of the glass tube is placed in a capsule 

of simmering water. Heat is now oper’ by a spirit- 
lamp, first to b, then to a, until the whole boils ; as soon 
as ebullition takes place, the flame of an oxyhydrogen 
blow-pipe is made to play upon the middle part of the 
platinum tube c, and when this has reached a high point 
of ignition, which should be as near the fusing point of 
platinum as practicable, is given off, which, mixed 
with steam, ig soon fills the whole apparatus and 
bubbles up from the open extremity either into the air or 
into a gas-collector . . . . I experienced a feeling of t 
tification when, on applying a match to one of the 

ubbles, which wereascending, it gaveasharpdetonation. I 
coll and sed some of it ; it was 0. oxyhydrogen 
gas, the residue nitrogen, with a trace of oxygen.’ 

This experiment, and another of Grove’s, in which 
the decomposition of water was produced by dropping 
molten platinum into it, seemed to have served as the 
starting-point of Deville’s experiments. 

Deville published many of his results for the first time 
in two lectures delivered before the Paris Chemical 
Society on March 18 and April 1, 1864,* though much of 
his work had been done considerably earlier. The papers 
do not appear in the ordi publications of the Society, 
but in a supplementary set of volumes o my Mies ic 
seem to be comparatively rare, neither the Royal Society's 
nor the Chemical Society’s libraries possessing a copy. 

Deville my a to have realised the necessity for re- 
moving the dissociated products from further reaction, 
and in his experiments three methods were employed for 
the an of the dissociated material from the un- 
altered gas—viz. :— 

1. By means of diffusion. 

2. By admixture with an inert gas. 

— cooling from a high temperature. 

L ‘usion Experiments.—Before proceeding 
to describe the first experiments made by the diffusion 
method, it will be well to mention some results obtained 
by Deville on the flow of gases through porous walls at 
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ordi temperatures, as they have considerable bearing 
on the later experiments. Z 
(1.) If a fairly rapid current of hydrogen be passed intoa 
tube of unglazed us ware, and thence to a collecting 
vessel, it is found that, instead of —— practically 
{3) 


pure air is collected. Analyses gave the following as an 
average composition :— 
Oxygen 21 
Nitrogen 79 
Hydrogen a Trace 


Therefore hydrogen passes completely out through the 
walls of the Steal air is eked a spite even of an 
excess of pressure amounting in some cases to several 
centimetres of mercury. 

Diffusion Apparatus.—Deville then proceeds to de- 
scribe his hvenned diffusion apparatus (which is shown 
diagrammatically in Fig. 9, page 332), which he used in so 
many experiments. An internal tube of unglazed biscuit 
or earthenware passes centrally through a larger and 
shorter tube of glazed porcelain, the ends of the latter 
being closed by rubber stoppers or corks. The gas to 
be studied is passed through the annular space between 
the tubes. The apparatus can be heated along its middle 
portion by a coke furnace to a temperature of from 
1100 deg. to 1300 deg. Cent.* 


Hyprocen Ann CO, Experiments. 


Employing this apparatus cold, Deville makes the fol- 
lowing experiment. A fairly rapid current of CO, is led 
through the outer space, while a current of hydrogen is 
led through the inner tube in the opposite direction. It 
is found that hydrogen diffuses outwards so rapidly that 
it can be lighted ry exit of the CO, tube, while very 
little or none escapes from the end of the inner porous 
tube. ‘‘ Thus by virtue of ‘end smose’ the two gases 
have changed places, traversing in opposite directions, 
the porous a separating them. hese phenomena, 
forming a striking and instructive lecture experiment, are 
in perfect agreement. with the observations already made 
by Graham and by Jamin.”t 

After this preliminary investigation of the action of 
his apparatus when cold, Deville proceeds tostudy by its 
means the action of heat on steam, using CO, as the inert 
gas. Steam being led in by the outer tube, the products 
collected from the inner one after absorption of the CO, 
were found to be strongly explosive. In several experi- 
ments the average amount of explosive gas collected was 
1 cubic centimetre per gramme of steam passed in. 

(2.) Dissociation of Steam.—A porcelain tube 5 or 6 centi- 
metres in diameter was filled with fragments of very clean 
porcelain previously heated to redness. A rapid current 
of CO, was led through a flask of water maintained at 
90 deg. or 95 deg. Cent., and thence through the porce- 
lain tube, hea to full redness in ‘‘a furnace using a 
blast of air.” It is easily seen that a small quantity of 
steam is broken up into its elements. The gas passing 
out of the tube is collected over strong potash solution. 
After two hours, 25 to 30 cubic centimetres of an explosive 
mixture was obtained, which gave on analysis :— 


Oy 46 
H 35 
ee “ays ton bee 
eo sve ee 


the speed of the gas current averaging 7 or 8 litres of 
CO, per hour. The quantities of gas obtained are only 
about a quarter of those got in a similar time by the first 
method. A blank test on the carbonic acid gas gave 
1.6 cubic centimetres of residue, instead of 25 to 30 cubic 
centimetres. 
Dissociation OF COs. 
in another paper describing the same kind of experi- 
ment on CO, alone, the author adds some further details. 
He says: “‘T have proved the dissociation of water at a 
moderately high temperature by separating it into its 
elements by the action of a solvent (some experiments 
not discussed here), or by the action of a mechanical 
2 a a te I have succeeded still more easily with 
10y, because of the resistance to combination shown by 
oxygen and carbonic oxide when they are disseminated 


through the mass of an inert gas. Fortunately for the 
rigour of my demonstration, the gas may be 2 itself. 
I take the porcelain tube filled with porcelain f ents, 


as previously described. This —— is carried toa 
temperature which I estimate at 1300 deg. Cent.” 
An analysis of the residual gas gave :— 


Ave of Several 
mples. 
O, 30 
CD» es Sad “ ia é culerte 
| Ares “aa ° ae ol ssa 
If the same quantity of the original CO, is made to pass 


the potash solution, and the residue is collected, this mea- 
sures at the end of the same lapse of time 1.4 cubic centi- 
metre, consisting of :— 
Og Jaa a 

No a Peecoda © “c ee 
which accounts for the small quantity of nitrogen in the 
products of dissociation of the CO. 

The ‘*Cold-Hot” Tube.—In this arrangement the re- 


14 


* No data are given by which this temperature estimate 
can be even approximately verified ; but no blast appears to 
have been used, hence 1300 deg. Cent. would be a probable 
maximuu. 

t Analyses of the gases ing into the collecting 
vessel did not always give the same result, thus casting 
some suspicion on the experiment, particularly on the 
gas-tightness of the porcelain tube. Deville would not 
admit that his — was porous, but says that his 
joints were not all secure against small leaks of hydrogen. 





combination of the dissociated gases is prevented by rapid 
cooling, ins' diffusion and dilution, as in the pre- 
vious experiments. A thin brass tube, silvered externally, 
takes the place of the porous inner tube of the first appa- 
ratus. Throw h this is maintained a rapid and steady 
current of cold water. 

iments on CO.—A current of pure CO, made b 
action of sulphuric acid on oxalic acid, is t d 
the outer tube of the apparatus. The CO, in the CO is 
absorbed by passing through several wash-flasks of potash, 
then over a tube of iron, filled with red-hot iron wire, and 
finally more potash vessels. The exit-tube from the far- 
nace passes to a baryta solution. As soon as the tube 
becomes red-hot, CO, is shown in the issuing products. 
Carbon deposits on the underside of the silver tube as 


soot. 

Modified *‘ Cold-Hot” Tuwhe.—The same arrangement as 
just described was modified by boring a hole about 0.2 
millimetre in diameter through the metal tube, and 
attaching to the outlet for the water along glass tube bent 
vertically downwards. This acts like the old form of 
Bunsen pump, causing some gas to be drawn inwards at 
the hole, and to pass on with the current of water. The 
lower end of the water-delivery tube is bent soas to allow 
the gas issuing to be collec in an eudiometer. With 
this apparatus Deville considers he showed CO; to be 
“‘strongly dissociated at 1200 deg. Cent.” : 

Sparking Experiments.—This is confirmed by a sparking 
experiment. 

f CO, confined over mercury in an eudiometer be 
sparked vigorously in presence of phosphorus, all the 
oxygen is absorbed as fast as produced, and the dissocia- 
tion is complete. 

Consideration of the papers, of which the above is an 
abstract, and also others not dealt with, has led me to 
believe that Deville may be more right as regards the 
magnitude of the dissociation produced in steam and CO, 
by heat than recent writers on the subject would lead us 
to suppose. Each experiment considered alone would 
not be unimpeachable, but although there appear to be 
many pitfalls and possibilities for secondary effects to 
interfere with the reactions studied, yet the evidence 
seems so strong that it is hardly ible to discredit it. 
If this be the case, further work on the lines indicated 
by Grove and Deville, accompanied by a tempera- 
ture measurements, would seem very desirable. 

For @ repetition of the first experiment an external 
‘*guard-tube,” coming outside the glazed porcelain tube 
and conveying a stream of the to be studied, would be 
an obvious improvement. 
of small leaks in the porcelain tube to be minimised. 
The glaze of the best Berlin tubes softens and is dis- 
tinctly ‘‘tacky” at 1150 deg. Cent., while after lon 
exposure to 1200 deg. Cent. the glaze sinks in an 


rishes. Silica tubes begin to sag, when unsupported 
e the hot parts, at about 1240 deg. Cent., and could 
not be u for hydrogen at any temperature above a 


dull-red heat, so that until gas-tight tubes of some 
more refractory material are available, there does not 
seem much probability of being able to repeat the experi- 
ments at higher 

In view of the fact that Crafts states that the dissociation 
of CO, is still inappreciable at 1500 deg. Cent., * a statement 
confirmed by the more recent work of Nernst and War- 
temburg, a careful repetition of Deville’s experiments is 
very necessary. 

If some such amount as ;}sth of the whole gas is 
proved to be dissociated at temperatures of the order 
of 1200 deg. Cent. (and it is to be remembered that 
the amount found by all these methods is necessarily a 
minimum limit) then at -engine temperatures it is 
probable the total dissociation is much larger, and hence 
the rise in the apparent specific heat of the gas might be 
quite appreciable. 

The dissociation of carbon-monoxide seems proved 
beyond doubt at Deville’s temperatures. He says it is 
detectable at the melting-point of glass, and is marked at 
the melting-point of silver, as proved by the inverse re- 
action of ing CO, over carbon at that temperature. 
This is undoubtedly of great importance, if true ; perhaps 
some of the chemists on the Committee can give us 
further information. 








ConGREsS OF FouNDRYMEN, Nancy.—We are informed 
that a Co of Foundrymen, the first French congress 
of the kind, is to be held at Nancy on the 7th inst. A 
number of papers are to be read and discussed; the 
formation of a permanent association of foundrymen is to 
be considered, and visits are to take a to the metal- 
lurgical section of the Exhibition and the Nancy Chemical 
Institute. The secretary is Mr. Didier, Revue de la 
Fonderie Moderne, 61, Cours d’Orléfns, Charleville. 


UntversaL Directory oF Ramway Orriciats.—The 
1909 edition of this directory, compiled from official 
sources under the direction of Mr. S. Richardson Blund- 
stone, editor of the Railway Engineer, and published at 
the price of 10s. by the Directory Publishing Company, 
Limited, 3, Ludgate Circus-buildings, E.C., contains 600 

of interesting general information on the British 
= oad and the railways of the world. It gives the 
lengths of the systems, the amount of rolling stock, and 
the names of the different members of the managing staff. 
The alphabetical index of the railway officials covers 190 


pages. 


* I have not been able to find the original paper 
dealing with this. It is_probably in one of his papers on 








the thermometer. e fact is quoted from Mallard 
and Te Chatelier’s papers in the “ Annales des Mines” : 
‘*Recherches sur la Combustion des Mélanges Gazeux 
Explosifs,” page 275. 
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THE WORK OF THE BRITISH ASSOCIATION 
COMMITTEE ON GASEOUS EXPLOSIONS.* 
By Dueap Cuerk, F.R.S., M. Inst. C.E. 


Born the steam-engine and the internal-combustion 
motor had attained great practical utility, and reached a 
com tively advanced stage of development, before 
much knowledge was available of the properties of the 
working fluids employed. Continued however, 
requires very complete knowledge, in the one case of the 
properties of steam, and in the other case of the physical 
and chemical properties of a gaseous explosion, and the 
combustion products resulting therefrom. 

Although it is now 135 years since the date of James 
Watt’s success at Soho, near Birmingham, knowledge 
of the properties of steam as a working fluid is by 
no means complete. Accordingly it is not surprising 
that during the shorter history of the practical period 
of the internal-combustion motor, physicists, engineers, 
and chemists have so far failed to obtain a complete 
knowledge of the apn oa of gaseous explosions, and 
the products of such explosions at high temperatures. 

e internal-combustion motor has reached the stage 
when further development in many directions depends 
upon an intimate knowledge of the properties of the 
working fluid and of the phenomena of heating that fluid 
by combustion. The object of the Gaseous Explosions 

mmittee of the British Association is to combine the 
work. of physicists, chemists, and engineers, in order to 
determine with accuracy the phenomena and_ physical 
constants involved in the operation of the working fluid 
within the cylinder of the internal-combustion motor. 
As befits a committee of the British Association, most of 
the work is of a bares abstract nature, which might be 
appropriately conducted by either the physical or chemical 
sections. 

As the direct practical application may not be clear to 
some engineers, Sir William H. White, our distinguished 
President, has asked me to write this note, pointing out 
the practical application of the knowledge acquired by 
arrange to the urgent present problems of the 
internal-combustion motor. Accordingly, I propose to 
deal shortly with some points of engineering importance 
which require further knowledge of chpeieal and chemical 
gear before they can be accurately dealt with, and 

in with the important question of thermal efficiency 
and its limits. 

Thermal ciency and its Limits.—A very large part of 
the work of the gas-engine inventor and designer has been 
evoted to improving the thermal efficiency of the engine, 
with the result that it has risen from 16 to 37 per cent. in 
twenty-six years. The table given in the first column 
of Pege 335 shows this very clearly. 

ndicated and brake .thermal efficiencies are given in 
this table, together with mechanical efficiencies. These 
indicated thermal efficiencies give the proportion of the 
total heat of combustion of the fuel supplied, which is 
converted into indicated work acting on the motor-piston. 
These greatly-improved results have been attained, 
broadly, by following the definite theory that thermal 
efficiency is increased by diminishing the volume of the 
combustion space relative to the volume swept by the 
piston. The question now arises, Can we greatly improve 
thermal efficiency by further developments in the same 
direction? This question can only be answered when we 
attain a minute knowledge of the properties of our work- 
ing fluid. The guide hitherto adopted by engineers has 
been what is known as the airstandard. The airstandard 
assumes an engine to go through all its operations of 
charging, compressing, adding - heat, expanding, doing 
work and exhausting, with pure air as its working fluid, 
and the air so is assumed to have certain definite 
physical properties and a constant specific heat. On 
these assumptions it is possible to calculate indicated 
thermal efficiencies for any given proportions of engine 
and compression space where loss of heat is assumed to 
be absent. Comparing efficiencies so calculated with 
those actually attained, it has been sought to obtain some 
idea of the relative performances of different engines com- 
pared with a standard. It has long been known, however, 
that although the air standard is exceedingly useful for 
comparative purposes, yet it does, not supply an absolute 
measure. If we take, for example, the indicated thermal 
efficiency of an ordinary four-cycle gas-engine, say, as 
35 per cent., and compare this with the ideal efficiency 
for the same engine using air asthe working fluid without 
heat loss, we find that the real engine converts only 70 per 
cent. of what would be conve: by the idealengine. If 
air had the same properties as the real working fluid, 
this would mean that a 30 per cent. improvement wasstill 

ible if we could build an engine suppressing all heat 
osses. From some calculations made by meon the known 
properties of gaseous explosions, about two years back, I 
was able to prove that the actual working fluid of the 
engine, even if so used as to suffer no heat loss whatever, 
could not be so efficient as air. With the actual working 
fluid I found that such an engine as above indicated was 
really converting 88 per cent. of alt the heat which it could 
possibly have converted into work, having regard to the 
properties of the mixture of nitrogen, oxygen, steam, and 
carbonic acid forming it. These calculations rested upon 
determinations of the properties of gaseous explosions 
made by Mallard and Le Chatelier, Langen, Holborn and 
Henning, and Clerk, which differed from each other to 
some extent. If the adopted numbers be true, then by 
suppressing all heat losses in a modern internal-combus- 
tion motor. cylinder we could only increase-the thermal 
efficiency from 35 to nearly 40 per cent. It is, of course, 
impossible to suppress all heat losses, and, accordingly, 
it would appear that the margin available for future 


* Paper read before the Engineering Section of the 
British Association at Winnipeg. 
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Indicated and Brake Thermal Efficiency of Four-Cycle 
Engines from 1882 to 1908. 
aé | log BSE 
22 
=5 | Names of ; PEsFS . T. 
Ba | Boot | «| Wine’ Beliad| nich. 
3} 33 menters. * ts 2| Engine. 
%| 2 » zee EE ° 
per | dia- per | per 
cent. meter — cent. | cent. 
in. n. 
1| 87.6 |Slaby —.. 1882] 6.75 x 13.7 | 16 | 14 |Deutz, 
2) 84.2 [Thurston ../1884) 85 x 14 | 17 14.3 |Crossley. 
3} 86.1 |Society of/1888} 9.5 x18 | 22 18.9 |Crossley. 
Arts | 
4) 80.9 roo of 1888) 9.02 x 14 21 17 — (6- 
| Arts | | cycle). 
5| 87.3 Kennedy .. 1888| 7.5 x 15 21 183 |Beck (6- 
| | | cycle). 
6} 82 ae --|1892) 8.5 x 18 22.8 | 17.4 |Crossley. 
7| 87 |Robinson ..1898) 10 x18 | 28.7 | 25 |National. 
8| 83 |Humphrey (1900! 26 x36 | 31 25.7 |Crossley. 
9| 81.7 |Witz --|1900} 51.2 x 55,13) 28 22.9 |Cockerill. 
10| 85.5 |Inst. Oivili905 14x 22° | 85° | 20.9 |National 
Engineers } 
| 77.1 |Burstall ../1907} 16 x 24 | 41.5t| 32. /|Premier. 
12| 87.5 |Hopkinson |1908) 11.5 x 21 | 36.8 | 32.2 |Crosaley. 











* The value—35 per cent.—is deduced by the author from the 
Institution of Civil Engineers’ Committee’s values. 

t This value is, in the author's view, too high ; probably due to 
indicator error. 


improvement in thermal efficiency is small. These 
calculations as to possible efficiency depend upon an 
accurate knowledge of the total energy of a mass of hot 
gas within a cylinder under different conditions, and 
necessitate an accurate knowledge of temperature and 
apparent specific heat of the gases dealt with. This 
knowledge it is the object of the British Association 
Gaseous ans, oa Committee to supply. Accordingly, 
experiments have been arran, in conjunction with the 
various investigators forming the Committee to enable 
correct determinations to be made and to eliminate satis- 
factorily the errors at present known to exist. When the 
values of temperature and apparent specific heat are 
correctly determined, then, and then only, will it be pos- 
sible to define with accuracy the limits of efficiency proper 
to any cycle of operations. The difficulties of the task 
will be apparent to the engineer who peruses the two 
reports of the Committee. e will find that all methods 
of determining the apparent or real specific heat of gases 
at high temperatures are open to criticism. The latest 
determination a temperatures such as 1200 deg. Cent. 
are those of Holborn oe Henning, of Berlin, and Clerk, 
of London. The German experiments were made by 
means of thermopile and calorimeter in a manner very 
similar to Regnault’s earlier work on nitrogen, air, and 
carbonic acid at lower temperatures, and Clerk’s experi- 
ments were made in the cylinder of a 60-horse-power gas- 
engine by a new method—that of alternate compression 
and expansion. Clerk’s values are throughout about 10 
per cent. higher than those of Holborn and Henning. 

In discussing the possible error of both methods of 
experimenting, Professor Callendar points out that the 
corrections necessarily introduced by Regnault’s method 
lead to a result which may be as much as 3 per cent. 
too low, even when working at a temperature no higher 
than 100 deg. Cent., and further points out that Helbarn 
and Henning working at higher temperatures, such as 
1200 deg. Cent., may increase this error to 10 per cent. 
Professor Hopkinson, on the other hand, suggests that 
Clerk’s experiments may be subject to a systematic error 
due to unequal division of heat loss between the compres- 
sion and expansion stages, and he considers that this 
possibly unequal division may cause an error in Clerk’s 
values of about 7 per cent. excess. Callendar thus con- 
siders that Holborn and Henning’s results may be too 
low, while Hopkinson leans to the view that Clerk’s 
results are too high. 

The second report of the Committee carries the dis- 
cussion a stage further. Swann’s elaborate experiments 
by Callendar’s method prove that Regnault was about 
2 per cent. too low in his specific heat value for air, and 
further experiments by Clerk on the specific heat of dry 
air by his method of compression and expansion show 
values 3 per cent. higher than Swann’s, and prove that 
under the conditions of a particular set of his experiments 
the heat-loss division between compression and expansion 
lines is not correctly given by the proportion between the 
two mean temperatures. Hopkinson is therefore justified 
in calling attention to this possible source of error. 

Later experiments made by Clerk, calculated since the 
second report was settled by the Committee, supply some 
pease that more effective —- of the engine cylinder 
xy a rapid flow of water through the jacket restores the 
proportionality between the heat loss on compression and 
expansion lines; and specific heat determinations made 
on the same engine show the value for air obtained by 
Clerk’s method to be within 1 per cent. of Swann’s value 
for the same temperature. It is, therefore, probable that 
Clerk’s method is reasonably free from systematic error 
at high temperatures, such as 1000 deg. Cent. It is hoped 
that new values so determined will be available for next 
year’s report, The rivalry of the different methods is 
most interesting to the Committee, and it is felt that by 
continued experiment and discussion close approxima- 
tions to true values will ultimately be obtained. 

The question of temperature is also vital to the work of 
the Committee, and its correct determination involves 
subsidiary, but difficult, investigations on the questions of 
chemical equilibrium, dissociation, and thermal distribu- 
tion, which are being dealt with by the chemists, Pro- 
fessors Bone, Dixon, and Smithells ; by physicists, Drs. 
Glazebrook and Harker and Professor Watson ; and by 
engineers, Professor Dalby and the present writer. Some 





has been made in the two years of work, especiall 
the application of accurate optical indicators, and it rd 
hoped that further information will be available within 
another year. 

Even with our present knowledge, however, it is 
becoming increasingly evident that certain limits are 
close — us, and that further increases in indicated 
thermal efficiency will be ible only by considerable 
alterations in the actual thermal cycle used, and that 
little further development is possible on the old lines 
of increasing compression. To decide, however, which is 
the direction of advance, it is necessary to know very 
accurately both temperature and specific heat, as I have 
indicated. 

Maximum temperatures of 1700 deg. Cent. are usual in 
economical internal-combustion motors, and a perfect 
heat-engine taking in all its heat at that temperature, 
and discharging only that necessary on the Carnot cycle 
at 17 deg. Cent., would give a thermal efficiency of 85 
percent. The highest actual efficiency obtained so far is 
about 37 per cent., and this is about 87 per cent. of what 
its perfect cycle would allow. This is obviously far short 
of the Carnot cycle efficiency, and it appears possible that 
actual efficiencies as high as 50 per cent. may be obtained 
by modifying the existing cycle in order to attain greatly 
increased ex ions by py Se condensing. 
The use of the regenerator may even become possible in 
large engines operating on changed cycles. 

Problems ing on a Kno e of Heat Flow.— 
Although further improvement in thermal efficiency is of 
high scientific interest, for the present the efficiencies 
already attained are sufficiently good ; and, indeed, they 
may. be considered as having over-run the et stage 
of development of the large gas-engine considered as a 
mechanism ; that is, large engines require attention more 
on the mechanical than on the thermodynamic side. The 
work of the Committee is of the utmost importance in 
this connection. 

Commercial gas-engines are usually designed to take 
safely a regular maximum pressure of 400 lb. per square 
inch, but in the event of pre-ignition they may have to 
stand 500 lb., or even more. So engine so designed 
the working mean pressure will not usually exceed 80 lb. 
per square inch. The maximum pressure in the engine 
cylinder is usually about five times the mean pressure. 
In agen of moderate dimensions, giving, say, up to 
200 indicated horse-power per single-acting cylinder, it is 
not very difficult to comply with all the mechanical con- 
ditions necessary for safety and continuous working under 
heavy loads. The case is very different, however, in gas- 
engines of really large dimensions. The largest power 
claimed as produced in a single double-acting four-cycle 
cylinder at present is about 1900 horse, and the cylinder 
is about 45 in. in diameter, stroke 51 in., and revolutions 
94 per minute. To construct an engine with so large a 
cylinder, and get it to operate with freedom from break- 
down, taxes to the utmost the resources of the skilled de- 
signer and constructor. Great credit is due to those per- 
severing Continental, English, and American gas-engine 
designers who have devoted so much time, skill, and 
money to overcoming the difficulties of these large con- 
structions. Although a certain measure of success has 

m attained, yet it is success with important limitations. 
I cannot help feeling that before any permanent financi- 
ally-successful development of the large-cylinder gas- 
engine can be hoped for —such a development, for example, 
as would permit an engine of 10,000 horse-power to be 
applied to marine purposes—it will be necessary to do 
more than skilfully meet the various difficulties in a 
mechanical way. It will be necessary, jin fact, to 
re-design the thermodynamic cycle of the large gas- 
engine in order to obtain a closer approximation to 
the easier mechanical conditions of the large steam- 
engine. The conditions of the steam-engine are very 
much less onerous than those of the gas-engine. In 
the matter of mean pressures, for example, no marine 
steam-engine exists where the ratio of maximum to 
mean pressure in any one cylinder is so high as 5 
tol. The pane gency conditions, too, of the steam- 
engine are much more gentle. It is quite possible to 
re-design the gas-engine cycle in such a way that maxi- 
mum pressures do not exceed, say, 150 1b. per square inch, 
while mean pressures of 70 1b. per square inch are obtained. 
It is also possible to diminish the flame temperature used 
within the cylinder to such an extent as to greatly reduce 
the heat flow through the cylinder walls. To do this, 
however, and produce, say, a 10,000 horse-power marine 
gas-engine, it is necessary to know with considerable 
accuracy the rate of heat-flow from hot gases at certain 
temperatures—say, between 2000 deg. Cent. and 800 deg. 
Cent.—thatjis, the rate of heat-flow from those gases to 
the enclosing cylinder walls. It is necessary to know 
how that flow is affected by variations in the density of 
the gas. Further, it is oo in designing such large 
engines to discover some method of entirely suppressing 
pre-ignitions. Consider the position of an engineer work- 
ing out the design for a large marine steam-engine, say, 
if he be told that his ordinary maximum pressure, as sup- 
plied by the steam boiler, is 150 1b. = square inch, but he 
must so design his engine that if Ib., or even 400 Ib., 
= square inch perchance comes upon it, then it must not 

a —_ = er that added stress. It — a paged 
possible to design a large steam-engine with such a con- 
dition cvebenning him. 

Part of the work of the Committee consists in deter- 
mining the conditions of heat flow to the cylinder walls, 
the amount of that heat-flow under certain conditions at 
various densities and at various temperatures. Given 
this knowledge, it will become possible to design engine 
cycles whose mechanical conditions are much less rigorous 
than those existing in the large gas-engine of oome 
Such a cycle must have low maximum pressure, relatively 
high mean pressure, low mean temperature, and as low 





density of working fluid as is compatible with economy 
at certain portions of the therm ic cycle. 
conditions of heat-flow are being carefully studied by four 
members of the Committee—Clerk, Coker, Dalby, and 
Hopkinson. So far only approximate values are known, 
but continued investigation will undoubtedly enable a 
sufficient accuracy to be attained. To enable high tem- 
perature determinations to be made it was found neces- 
sary to reconsider much of the low-temperature work, and 
even Regnault’s determinations of, for example, the 
specific heat of air, were found, as has been shown, to be 
erroneous to the extent of 2 per cent. Two per cent. 
error at low temperatures is not of any great moment 
from the engineering point of view, but it introduces much 
larger errors when Lich tomqusntunes are studied ; so that 
even the low-temperature work must be revised. The 
Committee are fortunate in having the co-operation of 
Professors Callendar and Watson in the consideration 
of this low-temperature work, and Professor Glazebrook 
and Dr. Harker are giving valuable aid at the high-tem- 
perature end. Other physical problems arise which 
require consideration. The problem of radiation from a 
gaseous explosion, for example, is one which has a con- 
siderable bearing upon the mechanical conditions at the 
high-temperature end of the thermodynamic cycle. Other 
hysical problems are being dealt with, such as the heat 
istribution throughout the walls of the combustion space, 
the valves, and the piston end. Professor Hopkinson has 
done valuable work in this connection. The conditions of 
chemical equilibrium within a gaseous explosion are also 
of moment from the practical point of view, and Professors 
Bone, Dixon, and Smithells are rendering valuable aid in 
co-operation with the physicists to determine what really 
goes on at the explosion end of the engine cycle. 
Existing large gas-engines are disproportionately heavy 
and bulky for the power developed by them, and increase 
of power with reduction of weight can only be attained 
by compromise between conflicting conditions. The gas- 
engine designer cannot even consider the points of dif- 
ference without minute knowledge of the conditions of 
heat flow to the walls and heat distribution in them. 
This knowledge the Committee hope to be able to 
acquire, both for the benefit of abstract science and the 
applied science of the engineer. 








Tue Monte Vipro Execrriciry Works.—We have 
received through Messrs. Kincaid,.Waller, Manville, and 
Dawson, St. Stephen’s House, Victoria Embankment, a 
copy of a pamphlet in Spanish, written by Mr. Emilio 
Invernizzi, chief engineer of the municipal electric supply 
undertaking, Monte Video. The pamphlet has been got 
out with a view to advertise current supply to con- 
sumers, particularly with the object of increasing the load- 
factor. It shows in an admirable way, with the aid of 
diagrams, the consistent development of the Monte Video 
Electricity Works. The specifications and designs for 
buildings, plant, and distribution arrangements were 
drawn up by Messrs. Kincaid, Waller, Manville, and 
Dawson about two-and-a-half years ago. The new power- 
station commenced supplying current in September last, 
and the scheme may now be regarded as complete. 





CoNTRACTS AND Pustic Works, Spatn.—The Moniteur 
des Intéréts Matériels, Brussels, notifies that the Junta de 
las Obras del Puerto de Huelva, Huelva, invite tenders 
for the supply of a self-propelling floating-crane, capable 
of lifting 30 tons, and equipped with fire-extinguishing 
pumps. Tenders, which will be opened at the offices of 
the above-mentioned Junta on October 16, must be accom- 
panied by a deposit of 5 per cent. of the estimate sub- 
mitted. It also announces that tenders are invited in 
connection with the concession for the construction and 
working, under a guarantee of interest by the State, of 
the railway from Palencia to Villalon. Tenders, which will 
be opened at 11 a.m. on October 20, should be addressed 
to the Direccién General de Obras Piblicas, Ministerio 
de Fomento, Madrid. A deposit of 59,748 pesetas (about 
21701.) will be required to qualify any tender. 





MACHINERY PLANT FOR THE ALEXANDRA Dooks, New- 
port. —The pumping plant for these docks is to consist of 
two main pumps coupled direct to two triple-expansion 
steam-engines, two se te 500-kilowatt generating sets 
being installed for lighting and power purposes. The 
pumps, when working simultaneously, will be capable of 
delivering 50,000,000 gallons of water from the River Usk 
into the dock extension in five hours, the average quantity 
of water delivered during this period by one pump being 
80,000 gallons per minute. Owing to the large quantities 
and comparatively low heads the pumps are to deal with, 
the average s = er revolutions per minute. The 
same pumps wi or emptying the graving-dock, 
which will be built at a rwheny mg In Chis — the 
pumps will work against a total head of 42.ft., and will 
each deliver an average quantity of 100,000 gallons per 
minute, running at speeds varying from 90 to 120 revolu- 
tions per minute. The maximum power required by each 
a 4 during this period will be between 1100 and 1200 

rake horse-power, from which data it will be seen that 
the pumps will be the largest dock pumps hitherto built. 
Two schemes, differing in principle, had been carefully 
weighed with regard to this pumping plant. The ques- 
tion was whether the ponpe should be driven direct by 
steam-engines, or whether electrically-driven pumps 
should be installed, and it was decided that the direct 
steam-driven pumps would give much greater economy 
under existing conditions. The main contractors for the 
whole of the scheme are Messrs. Cole, Marchent, and 
Morley, of Bradford, while the pumps are being built to 
the designs of Messrs. Jens Orten-Boving and Co., of 
*} Union Court, Old Broad-street, London, E.C., by 

essrs. Willans and Robinson, of Rugby. 
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ELECTRICAL APPARATUS. 

15,908. Ww. J. Davy, East Croydon. Switches. 
(3 Figs.| July 27, 1908.—This invention has for its object an 
automatic switch that can be regulated to operate and cut out any 
apparatus where there is an overload, or when the load is below 
the minimum at which it is wished to work the apparatus or 
machine, by means of ahot wire heated by the main current or by 
a shunt current, the expansion and contraction of the wire being 
utilised to operate the apparatus. The wire will also allow an 
interval of time, that can be regulated, to elapse before the 
current is cut off. The ends of the hot wire a are firmly secured 
in brackets or clips b, ¢ fixed on the opposite ends of an insulating 
based. The bracket also forms the fulcrum for the switch-lever 


Fig.i. BUG 
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e and a base for the pull-off springs f. A detent arm or L-lever h 
is mounted on a bracket ¢ fixed at an intermediate point of the 
base and is provided with a roller pressed on to the hot wire by a 
spring. The arm A and switch-lever e are provided with catches 
so arranged that the catch on the switch-lever can pass either to 
the right or left of the catch on the arm h, or be prevented from 
passing if the two catches are opposite. The ag e slides in 
guides and can be moved and held longitudinally by screws and 
nuts engaging with the bracket v, for the purpose of regulating 
the normal tension of the wire a, thus setting the range of the 
apparatus. It will readily be seen that the roller on the arm h 
running over the bent or curved hot wire a forms a device whereby 
the actual expansion or contraction of the length of the wire is 
very considerably multiplied at the end of the arm A carrying the 
catch. (Accepted June 28, 1909.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


18,621. H. N. Bickerton, P. W. Ro and the 
National Gas-Engine Com , Limi Ashton- 
under-. In |-Com Engines. (4 Figs.) 
September 4, 1908,—This invention relates to ignition devices for 
internal-combustion engines, particularly to low-tension magnetic 
ignition mechanism for large engines. e object is to render the 
ignition more certain and reliable, and to provide means by which 
the state of the sparking-plug can be readily examined, and con- 
sists in providing double ignition by means of two separate mag- 
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netoes and sparking-plugs actuated by only one gear. The spark- 
ing-plugs are placed at us mage ends of the combustion-chamber 
in such a — that when the engine is stopped, and one of the 
plugs withdrawn, the other can be readily examined. Separate 
magnetoes m are provided for the two sparking-plugs, one being 
placed each side of the engine. Each of the magnetoes is pro- 
vided with a three-armed lever /, one of the arms t of which carries 
a pin which is adapted to engage an arm r of the rod d carrying 
the movable contact ¢, and to press this contact away from the 





fixed contact f against the action of a spring z. Each of the 
three-armed levers is provided with one vertical arm v, which is 
connected to a spring 8, which normally presses the pin on the 
arm t against a bearing surface on the arm r. The third arm e of 
the lever of the magneto on the cam-shaft side of the engine is 
ae with a bearing surface (Fig. 1) adapted to be engaged by 
he plucker & in the usual The passage of a spark is 
caused, as usual, by the breaking of the contact by the recoil of 
the spring s when the arm e¢ is released by the plucker. The 
lucker is carried by a connecting-rod n, which is actuated from 
he cam-shaft a of the engine, which, according to this inven- 
tion, passes through a swinging guide g. This guide g is mounted 
eccentrically in such a manner that the path of the plucker may 
be varied by moving the eccentric about its pivot, the effect of 
this change of path being to make the plucker & release the three- 
armed lever / earlier or fater in the revolution of the cam-shaft, 
thus advancing or retarding the ignition. The third arm e of the 
three-armed lever of the magneto on the cam-shaft side of the 
engine is also connec by a horizontal connecting-rod h to the 
third arm of the lever of the magneto on the other side of the 
engine. In the above arrangement it will be seen that the cam- 
shaft a, through the connecting-rod n and plucker k, operates 
hoth three-armed levers, and therefore both sparking-plugs, simul- 
taneously. (Sealed August 19, 1909.) 
5756. John Ruscoe and Co., Limited, and A. 
pkinson, de. Gas-Retorts. [4 Figs.} March 10, 
1909.—This invention relates to machines for facing the ends or 
mouths of gas-retorts of the type constructed with a securing 
frame or support to fit within the retort, a former to corre- 
spond with the contour of the retort mouth, and a tool-carrier 
guided by the former. The invention consists in an im- 
proved construction and arrangement of vuhe parts whereby 
the operating handle works on a fixed centre at or near the centre 
of the securing frame, instead of following the path of the former, 
and the machine can be employed equally for facing the mouths of 
straight or inclined retorts. e supporting frame is made in two 
parts, Aand Al. The part A! is provided with projecting arms 
and screws, by which it is firmly secured in the interior of the 
retort mouth, and the part A with a forwardly-projecting stem 
or stud to carry the former or cam B, the tool-carrier arm 
or bracket C, the tool-carrier, and the fixed gear-wheel E. The 
two parts of the supporting frame are connected by a vertically 
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swivelling joint, so that the front part can be swivelled to any 
angle to maintain the tool-holder vertical, while the part A! is 
secured in the interior of a retort mouth of any inclination. 
The former B is a double or grooved cam of any required shape, 
and is formed with a central boss to fit on to the stem or stud a 
on the part A.. The tool-carrier arm or bracket C is constructed 
with two arms c, between which the tool-carrier slides, and with 
a boss c2 which fits upon and revolves around the stem or stud on 
the part A. It is also provided with a boss c® for a stud to carry 
a pinion e, by which it is rotated. A gear-wheel E is fixed on the 
end of the stem or stud on the part A to remain stationary 
and in front of it, with an operating handle or lever, a loose pinion 
his placed. The pinion A gears with a pinion e! secured to the 
pinion e. The handle and pinion / are thus placed on a fixed 
central pin, and as they are rotated rotate the pinions e! and e, 
the latter gearing with the fixed wheel E. The rotation of the 
pinion e causes it and the tool-carrier bracket to revolve around 
the pinion E, and the former B gives the desired movement to the 
tool-carrier C. (Accepted June 16, 1909.) 
12,355. C. Y. Knight, Chicago, U.S.A. Internal- 
bustion Engines. [15 Figs.) June 6, 1908.—This in- 
vention relates to internal-combustion engines. The object of 
the invention is so to construct the engine that the inlet and ex- 
haust ports open very rapidly, giving a large port area, and also 
close very rapidly, so that the charge can be very quickly taken 
in, and the exhaust products very quickly expelled from the 
engine, whereby very high speeds can be efficiently obtained. The 
invention consists in an engine comprising a cylinder and two 
internal sleeves, the cylinder and sleeves being provided with ports 
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arran, at the combustion-chamber end of the engine, the ports 
being opened and closed when required by positively moving the 
sleeves, the whole of the required port motion being obtained 
without the use of ports traversed by the piston. The straight 
part aof the cylinder is provided with a water-jacket along its 
whole length, and the inlet and exhaust ports ¢, d respectively 
are formed through the water-jacket at the combustion-chamber 
end of thecylinder. The end of the cylinder is closed by a water- 
cooled head, projecting internally, forming a groove with the 





straight part of the cylinder, In this groove, the ends of sleeves 





h,k slide. These sleeves, the outer one of which need not completely 
surround the inner, are provided with ports m, n and 0, p adapted 
to register with the ports ¢ and d respectively in the cylinder at 
parts of their movement for the purpose of obtaining the inlet and 
exhaust to the cylinder. The sleeves h, k are actuated by means 
of a pair of eccentrics, one being placed 90 deg. ahead of the other. 
The eccentrics rotate once every two revolutions of the main 
shaft. The cycle of operations of the engine is as follows :— 
Supposing an explosion has taken place in the engine and the 
piston is moving on its working stroke. When the crank has 

tated to an inclination of about 50 deg. to the cylinder centre 
line, the port » in the outer sleeve / is almost in exact register 
with the port d in the cylinder, but is still moving slowly up- 
wards, while the-inner sleeve k is moving downwards rapidly. 
The port p in the inner sleeve k quickly s the edge of the 
water-cooled part, opening a straight-through exhaust 
through the two sleeves and the cylinder. During the rapid 
downward movement of the inner sleeve k the outer sleeve A 
passes its dead centre and begins to move slowly downwards. 

hen the crank has turned through about 90 deg. on the exhaust 
stroke, the downward movement of the outer sleeve h becomes 
rapid, quickly reducing the opening for exhaust, until it cuts off 
the exhaust just after the piston has completed the exhaust 
stroke, the inner sleeve k, during this period, having passed its 
lowest position, and begun moving slowly upwards. e rapid 
downward movement of the outer sleeve / also brings the inlet 
port m in that sleeve into register with the inlet port ¢ in the 
cylinder, the inlet port o in the inner sleeve & in its lowest posi- 
tion being nearly in ister with the inlet port in the cylinder. 
The straight-through inlet is thus open to practically its fullest 
extent when the piston is in the middle of its downward stroke. 
At this position the upward movement of the inner sleeve k is at 
its greatest velocity, quickly cutting off the inlet, the cut-off 
being effected by the travel of inlet port o over the wide ring ¢ after 
the piston has its outer centre. The compression stroke 
then commences, the inner sleeve k moving slowly to its upward 
position, while the outer sleeve h moves upwards. At the end of 
the compression stroke the outer sleeve is moving rapidly up- 
wards, while the inner sleeve just reaches its highest position. 
During the explosion stroke the exhaust port in the outer sleeve 
moves down into ition to register with the exhaust port in the 
inner sleeeve, which is gradually moving downwards, its velocity 
increasing to rapidly open the through-exhaust passage as above 
described. (Sealed August 19, 1909.) 


21,941. W. Crossley, Openshaw. Internal-Combus- 
tion es. (3 Figs.) October 16, 1908.—This invention is 
for the purpose of controlling the admission of air and fuel to, and 
the exhaust from, internal-combustion engines. The invention 
will be described in connection with a four-stroke cycle four- 
cylinder engine. The admission and exhaust are each timed and 
controlled by revolving sleeves. On the admission side there 
is a long sleeve A extending along one side of the top of the 
cylinders, and geared to revolve at one-fourth of the speed of the 
crank-shaft, in a casing B. Within the sleeve A there are separate 
sleeves D, one for each cylinder, connected with and driven by an 
axially-placed shaft E, revolving at one-fourth of the speed of the 
crank-shaft, but in the direction opposite to that in which the 
sleeve A revolves; the sleeves and the casing are co-axial, and 
carefully fitted in contact with each other. In multi-cylinder 
engines, two of the inner sleeves, D and D!, are opened for ad- 
mission to an admission-port F in the casing placed midway 
between the two cylinders G and G!, and the sleeves D and D! 
themselves have ports H formed in them, through which and a 
port I in the casing gas can pass to the corresponding cylinder. As 
the sleeves revolve in ——— directions, the ports in them open 
and close rapidly to the ports in the cyiinder, A central ad- 
mission port F! is placed into communication with the other pair 
of cylinders in similar manner ; thus each pair of cylinders has an 
admission-port in the casing, and each cylinder has its own inner 
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sleeve. The sleeves are, preferably, driven by means of worm- 
gearing from the crank-shaft, a set of worm-gearing at one end of 
the o“— driving the outer sleeves, and a similar set at the other 
end driving the inner sleeves. The exhaust-sleeves K and L re- 
volve in a casing J placed on the other side of the tops of the 
cylinders, and are similarly constructed, excepting that there is 
only one inner sleeve L co-extensive with the outer sleeve, and in 
addition to the gore M in the exhaust-casing communicating with 
the cylinders, there are opposite ports N communicating with an 
exhaust-pipe. Ports oR in the inner and outer sleeves respec- 
tively are adapted to register with the ports M and N, so that the 
exhaust can ‘right across the sleeves to the exhaust-pipe; 
divisions O in the inner sleeve confine the exhaust for any one 
cylinder to the adjoining portion of the inner sleeve. As the 
sleeves revolve once in four revolutions of the engine, all the ports 
in them are duplicated, so that two of these ports, one in each of 
the sleeves, are in operation to open communication to or from the 
cylinder during the one particular part of a revolution, and the 
two similar and opposite ports provide for the communication 
after the engine has performed two revolutions. By this arrange- 
ment the sleeves revolve slowly, thus reducing the power required 
to drive them, and making them more durable, whilst still retain- 
ing the rapid opening and closing, together with ample port areas, 
(Accepted June 16, 1909.) 
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REINFORCED CONCRETE COLUMNS. 
By W. Nosie Twetvetress, M. I. Mech. E. 
THERE certainly is need for additional knowledge 
concerning the resistance of both plain and re- 
inforced concrete columns. Comparatively few 
tests of such members have been made, and the 


results so far available afford but a limited basis for | 


comparison, owing to variations of material, age, 
and other essential factors. 

Among investigations in the direction to which 
we now refer, those conducted by Professor Talbot 
at the University of Illinois are, perhaps, more 
worthy of attention than any, chiefly because they 
are the most recent, and partly for the reason that 
they were instituted by an engineer who is not 
interested as a patentee or otherwise in any special 
system of column construction. 

In the first series of Professor Talbot’s tests 
both plain and reinforced concrete columns were 
examined. Fig. 1 shows the dimension and arrange- 
ment of the vertical bars and transverse ties in the 
reinforced columns. Three sets of square columns 
were made, of plain concrete, of concrete reinforced 
by vertical rods in the corners, and of concrete rein- 
forced by vertical rods in the corners connected 
by ties of }-in. rods 12 in. apart. The proportion 
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of reinforcement varied from 1.2 per cent. to 1.52 
per cent., the columns being 9 in. and 12 in. square, 
and 6 ft., 9 ft., and 12 ft. long. 

All the concrete was mixed in the proportions of 
1 part Portland cement, 2 parts sand, and 4 parts 
crushed limestone of soft quality. The average 
crushing strength of the concrete as determined by 
testing 12-in. cubes, at the average age of 64 days, 
was 2100 lb. per square inch. The yield-point and 
ultimate strength of the steel were 39,800 Ib. and 
59,200 lb. per square inch respectively. 

We do not propose to discuss the results in 
detail, since average values, and a statement of the 
general conclusions to be drawn from the tests, will 
more conveniently serve our present object. In 
order that the bearing of these conclusions may be 
perfectly clear, particulars are given in Table I. of 
the design, maximum load, age, and mode of failure 
of all the columns, except one, which was acci- 
dentally broken before it could be tested. All 
the plain columns failed suddenly, sometimes with 
an explosive noise, giving no sign of failure until 
the maximum load was attained. As might be ex- 
pected, variations of material, manipulation, and 
setting were responsible for the lack of uniformity 
revealed by the tests. 

Five of these columns, made with great care of 
materials as far as possible alike in quality, failed 
under loads ranging from 1189 lb. to 2004 lb. per 
square inch. e sixth, made hastily and some- 
what carelessly, for practice in the use of the testing 
apparatus, failed under the load of 1079 lb. per 
square inch, and may be said roughly to have had 
only about half the resistance exhibited by the 
strongest of the other columns. 

The figures here and subsequently quoted are 
merely relative, and do not represent the resistance 
of concrete made with harder aggregate than the 
sft limestone employed. But they show clearly 
h ow great is the influence of the human factor, and 
pot to the necessity of allowing for considerable 
variations in actual construction. For the pur- 
poses of comparison we may take the average re- 
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sistance of the six}plain columns at 1550 lb. per 
square inch of the cross-sectional area. 

Table II., referring to the plain columns, con- 
tains values for the initial coefficient of elasticity, 
the deformation at the maximum stress developed, 
and the maximum stress observed. Fig. 2, refer- 
ring to a typical plain concrete column, illustrates 
diagrammatically the relation between stress and 
strain in the concrete. The parabolic curve repre- 
sents the relation observed by Professor Talbot, 
while the line tangent to the parabola indicates 
the relation that would exist between stress and 
strain if increments of compression were in pro- 
portion to increments of compressive force. 


TABLE II.—Plain Concrete Colwmns. 





Initial | 
| Gauge | | at Maximum 
Column No.) Coefficient of 
Length. Elasticity. | Maximum Stress. 
in. pounds per pounds per 
| | square inch | square inch 
6 | 114 3,150,000 0.0011 1722 
8 | 14 | 2,680,000 | 0.0016 2004 
9 ll 2,500,000 0.0013 1615 
13 | 60 2,370,000 0.0014 1709 
15 60 | 2,000,000 0.0012 1189 
18 60 1,490,000 0.00145 1079 


Most of the reinforced columns gave warning 
of impending failure by noises or vertical cracks 
before the maximum stress was developed, the 
on of maximum stress in the concrete being well 

low the point of ultimate failure, and averaging 
1243 Ib. per square inch on the net area, or 1290 lb. 
per —_— inch, omitting the abnormally low result 
for column No. 10. 

The average strength of the reinforced concrete 
columns was 1746 lb. per square inch. Thus, while 
the maximum stress developed in the concrete was 
less than the ultimate strength of that material, the 
total strength of the columns was considerably 
greater. 

Table III. gives, for the reinforced concrete 
columns, values for the initial coefficient of elas- 
ticity of the concrete, the deformation at the maxi- 
mum stress developed in that material, the maxi- 
mum stress in the concrete, and the maximum 
stress per unit area of the total cross-section of 





the columns. Fig. 3, referring to a typical rein- 


6 | 
Zz Sectional REINFORCEMENT. Maxim um 
= | Nominal Area, = | Load, Lb. Witen 
2 Size. Square per Sq. In.| Tested. | Mode of Failure. 
2 Inches. poate Per. of Total | Days. | 
Cc ption. ‘ion ion. 
in. in. ft. 
1 | t2x12x12 147.4 4x i: bars 1.20 687 71 One side cruthed 4 ft. from bottom. 
2| 9x 9x12 80.6 4 x §-in. bars 1.52 1577 69 Crushed near top. 
8 | 12x12x12 146.2 4 x }-in. bars, 12 x }-in. ties 1.21 1862 71 oe in. from bottom ; bars finally 
4| 9x 9x12] 82 None * * : . 
6 | 12x12x12 146.4 - 1710 an = and sheared diagonally 18 in. 
iow 
6| 9x 9x12 80.9 4 x in. bars 1.52 1600 70 So . from bottom; bars finally 
7 | 12x12x12 145.5 4 X }-in. bars 1.21 1850 65 Crushed and sheared 5 ft. from bottom. 
8| 9x 9x12 80.8 None ie 2004 64 Top sheared off. 
9 | 12x12x12 146.6 None es 1610 65 Top crushed and sheared off. 
10| 9x 9x12 82.0 4 x §-in. bars, 12 x }-in. ties 1.50 1280 65 ag by in, from bottom ; bars finally 
11 | 12x12x12 145.2 4 x }-in. bars, 12 x 4-in. ties 1.21 1936 65 Crushed 18 in. from top. 
12| 9x 9x 9 82.7 4 x §-in. bars, 9 x }-in. ties 1.48 2335 66 Cru 12 in. from top. 
18 | 12x12x12 148.8 one ves 1709 61 at 
14| 9x 9xl 82 4 x §-in. bars, 12 x }-in. ties 1.50 1367 68 Orushed 18 in. from top. 
15 | 12x12x 6 148 None i 1189 63 Orushed 12 in. from top. 
16) 9x 9x 9 82.5 4 x §-in. bars, 9 x }-in. ties 1.49 1607 59 Crushed at middle; bars finally buckled. 
17| 9x 9x 6 83.6 4 x §-in. bars 1.47 2206 67 Crushed 12in. from top; bars finally 
18 | 9x 9x 6 83.6 None 1079 65 Crushed 12 in. from top. 














* Column No. 4 was accidentally broken when being placed in testing-machine. 
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STRESS PER UNIT AREA 





DEFORMATION PER UNIT OF LENGTH 


forced concrete column, illustrates diagramma- 
tically the relations between stress and strain as 
observed by Professor Talbot for the concrete and 
the steel. It should be noticed that the curve for 
concrete alone is of similar character to the curve 
in Fig. 2 for plain concrete columns. 


TABLE III.—Reinforced Concrete Columns. 





























De! 
Initial Co- Maximum | Maximum 
Column; Gauge tion at 
\etficient of Stress in | Stress on 
No. Length. ty. » —/- |Con Total Area. 
‘ites iat Cte 

in. Ib. per | Ib. per Ib. per 
eq. in. | *q. in, sq. in. 
1 182 | 2,570,000} 0.00006 | 1220 1687 
2 108 | 2,889,000) 0.00100 | 1160 1577 
3 182 | 2,840,000} 0.00120 | 1380 1862 
6 182 | 2,090,000} 0.00105 11:90 1600 
7 182 | 2,570,000/ 0.00110 1100 18500 
10 132 | 1,800,000} 0.00090 775 1280 
1l 182 | 2,480,000} 0.00120 1460 1936 
12 95 2,600,000 | 0.00135 1685 2335 
4 132 2,000,000 | 0.0: 006 965 1867 
16 | 95 1,900,000 | 0.00105 990) 1607 
17 60 | 1,900,000 0.00160 | 1560 2206 

A point demanding particular notice is that the 


columns having transverse reinforcement showed no 
marked superiority over those with longitudinal re- 
inforcement only. This result points to the con- 
clusion that transverse ties placed at too great a 
distance apart are of little or no value so far as 
concerns resistance to ordinary working loads. 
Some buckling of the bars took place between the 
ties, apparently after the point of maximum stress 
in the concrete had been attained. The results 
suggest that longitudinal reinforcement should be 
relied upon as the main source of additional resist- 
ance in reinforced concrete columns within the 
usual limits of safe working stress, and that beyond 
such limits transverse reinforcement constitutes an 
additional element of safety by reducing the ten- 








358 





ENGINEERING. 





[SEPT. 10, 1909. 





dency of the main bars to buckle when under load. 
While admitting the auxiliary character of trans- 
verse reinforcement, we must not underestimate its 
value, for practical experience in column and pile 
construction shows that lateral ties, when properly 
spaced, undoubtedly contribute to the resistance and 
solidity of such members. 

Of course, owing to the poor quality of the 
aggregate and the small proportion of reinforce- 
ment employed, Professor Talbot’s results are not 
to be taken as representative. For comparison, 
we refer our readers to the series of tests made at 
Watertown Arsenal in 1904; when it was found that 
for 1 : 2: 4 gravel concrete columns at the age of 
34 months, reinforced by steel in proportions rang- 
ing from 0.97 to 2.86 per cent., the maximum 
stress in the concrete was from 1200 Ib. to 1950 Ib. 
per square inch, and the strength of the columns 
from 1250 lb. to 3160 lb. per square inch—the 
averages being 1566 lb. per. square inch maximum 
stress in the concrete, and 2330 Ib. maximum stress 
in the columns. Richer concrete and greater per- 
centages of reinforcement would naturally give still 
better results. 

A final conclusion deducible from the first series 


of tests by Professor Talbot is that columns are! 
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very likely to prove a weak element in reinforced 
concrete work owing to variations of the concrete, 
and in the efficiency of tamping, and to possible 
alterations of the calculated distribution of loading 
by settlement or other causes. The effects of 
shock, vibration, and the premature application of 
load to green concrete, may also have to be con- 
sidered. On the whole, the prudent designer will 
be well advised in adopting low unit stresses as the 
basis of computation, and in taking great pains to 
provide for close supervision of the work and 
against premature removal of the moulds, centering, 
and supports. 

During the last few years much has been written 
concerning columns wherein the main element of 
the reinforcing steel consists of a spiral coil wound 
about a central core of concrete. M. Considére 
has devoted special attention to reinforcement so 
applied, first as an independent investigator, and 
afterwards as a patentee in exploiting the system 
of construction which bears his name. M. Considére 
states that the compressive resistance of spirally 
reinforced, or Suen columns exceeds the sum of 
the resistance (1) of the concrete core plus 50 per 
cent., (2) of the longitudinal reinforcement, and (3) 
of the spiral reinforcement multiplied by 2.1. The 
last factor has been reduced \by him from 2.4 to 
comply with the instructions published by the 
French Ministry of Public Works. 

The suggestion is made that by employing spiral 
reinforcement, poorer concrete may be used, or the 
cross-sectional area of columns may be smaller than 
that of columns reinforced in the ordinary way. 

Professor Talbot carried out last year a series of 
tests upon hooped and banded concrete columns, 
the results being embodied in a report published by 
the University of Illinois. To a limited extent, 


these support the views of M. Considére, but so far 
as practical construction is concerned they tend to 
show that the attempt to utilise the increase of 











ultimate strength due to hooping is a somewhat 
doubtful expedient in ordinary construction. The 
point is of much importance, and if Professor Talbot 
is right, previously accepted views of the action of 
hooped concrete will certainly haye to be modified. 

The high reputation deservedly enjoyed by M. 
Considére naturally gives much weight to his 
vpinions, but we may fairly attach equal weight 
to the conclusions of Professor Talbot, whose re- 
searches into the properties of reinforced concrete 
are conducted purely in the interests of science, 
and have added very largely within recent years to 
general knowledge concerning the new material of 
construction. The members tested in his last series 
of investigations comprised forty-three columns, of 
which nineteen were without reinforcement, twelve 
were reinforced by electrically-welded bands, and 
twelve were reinforced by spiral coils of steel wire. 
Fig. 4 illustrates the arrangement of the bands and 
of the three longitudinal spacing-bars by which the 
bands were held in position before concreting. 

The bands were formed of No, 8, 12, and 16 
gauge steel strip, 1 in. wide, spaced 2 in. apart, 
centre to centre, in most of the columns, but the 
spacing was 3 in. for one column and 4 in. for two 
columns, The spirals were of mild-steel wire, and 


Fig.5. 
Spacing Bars 
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SPIRAL HOOP 


high-carbon-steel wire of No. 7 gauge and }-in. dia- 
meter, the coils being spaced at the uniform pitch 
of 1 in., the general arrangement being that shown 
in Fig. 5. 

The reinforced columns were formed in moulds 
of galvanised sheet steel held by clamps (see Figs. 4 
and 5), and the reinforcement was usually covered 
by from jj; in. to } in. of mortar. As this outer 
coat became detached early in the tests, and added 
little or nothing to the strength of the column, 
the diameter of the latter was taken to be the 
same as the diameter of the circumferential rein- 
forcement. All the columns were 10 ft. long and 
all of 12-in. diameter, except six of the band-hooped 
specimens, which were of 6 in. diameter. 

The concrete was mixed in the proportions of 
fron 1:1$:3 to 1:4:8, most of it being in the 
proportions of 1:2:4, Portland cement, sharp 
sand, and crushed limestone were employed, the 
aggregate being of two qualities. Tests of 6-in. 
and 12-in. cubes and of 8-in. diameter cylinders 
16 in. long, showed that the crushing strength of 
the concrete at ages ranging from 55 to 338 days 
varied between 785 Ib. and 4730 lb. per square 
inch. As the tests could not be made at the age at 
which the columns were tested, the results are of 
little use for the purpose of comparison, although 
interesting in themselves as showing the marked 
increase of strength with age, and, in cases where 
comparison was possible, the greater strength of 
cubes as compared with cylinders and columns. 

The high-carbon steel used as spiral reinforce- 
ment possessed the yield-points of 60,000 lb. per 
square inch for No. 7 wire and 115,000 lb. per 
square inch for }-in. diameter wire, the corres- 
ponding ultimate strengths being 90,000 lb. and 
155,000 Ib. per square inch. The mild steel used 
as spiral reinforcement had the yield-points of 
38,500 lb. per square inch for No. 7 wire and 
54,000 lb. per square inch for }-in. diameter wire, 


the corresponding ultimate strengths being 54,0001b. 
and 73,000 Ib. per square inch, The steel used in 
the form of bands had the yield-point of about 
48,000 lb. per square inch and the ultimate strength 
of from 60,000 Ib. to 65,000 lb. per square inch. 
Some of the bands broke at the weld, but, with 
one exception, at a load higher than the yield-point 
of the metal. 


TABLE IV.—-Summary of Plain Column Tests. 














| Propor- | Age 
a tions of oe when Mode of Failure. 
* Concrete. | Tested. | 
lb. per days | 
sq. in. 
lll { 2120 46 Sheared diagonally with- 
:13:8{ | out warning. 
nz J l 2480 6 | Ditto Ditto 
101 1165 | 58 /|Sheared diagonally. 
102 | | 69 |Crushed generally, 
103 2210 | 65 Ditto 
104 4:2 3:4; 1590 ot OC Ditto 
105 1945 | 62 (|Sheared diagonally. 
108 1460 | 72 (Crushed generally. 
109 1810 | ‘64 Sheared diagonally, sud- 
955 | Gras rally, slowl 
116 ‘ 55 61 rushed generally, slowly 
117 } 1:3:6 { 1110 62 Ditto 
121 ‘ 575 63 Crushed generally. 
122 } £3436 { 575 | «(6s | Ditto 
110 1925 | 203 | Ditto 
128 | | 1845 194 Ditto 
129 || 1770 | 181 | Ditto 
163 1:2:4 187 |Sheared diagonally, sud- 
| | denly. 

164 2160 187 |Sheared diagonally. 
168 | 1770 201 | Orushed generally. 

21 ke 2650 365 | Sheared diagonally. 

} u:2:aa{| So | fe 


|Crushed generally. 

An effort was made to mould and season the 
columns under uniform conditions and to distribute 
accidental variations over a number of specimens. 
Of course it is impossible to avoid considerable 
variations in actual construction, and therefore the 
slight inequality of these laboratory-made columns 
does not seriously detract from the value of the in- 
vestigation as a guide to those engaged in practical 
design. The failure of the plain columns generally 
took place by sudden diagonal shearing in the case of 
the richer mixtures, and by crushing in the case of 
the poorer mixtures, the average ultimate strength 
for 1:2:4 concrete being 1740 lb. per square inch 
at the average age of 65 days. The results, sum- 
marised in Table IV., are very similar to those 
ascertained in Professor Talbot’s previous tests of 
plain concrete columns. 


(To be continued.) 











THE WIDENING OF BLACKFRIARS 
BRIDGE. 

Tue Lord Mayor will open, on Tuesday next, 
the widened Blackfriars Bridge, and thus com- 
plete an undertaking which is not only interest- 
ing from the engineering point of view, but will 
have a considerable influence on the economics of 
transport in London. It is recognised that one of 
the greatest problems of Metropolitan life is the 
movement of city workers to and from their homes, 
and this problem, of course, c«ils loudest for solu- 
tion in the morning and evening hours. The con- 
struction of the electric tramways by the London 
County Council, and of the various deep-tunnel 
railways by private companies, has improved the 
conditions, but they are still far from ideal. The 
tramway system, which has been greatly extended 
within recent years, was, at first, lacking in effi- 
ciency because of the dead-ends at the various 
bridges, especially at the south ends of Westminster 
Bridge, Blackfriars Bridge, and Southwark Bridge, 
as well as at St. George’s Church, the nearest ap- 
proach permissible to London Bridge. There was 
abundant reason for the objection to the entry of 
the tramways within the congested thoroughfares of 
the City, but ultimately Parliament granted per- 
mission to the London County Council to extend 
their line over Westminster Bridge and along the 
Victoria Embankment. More recently they were 
empowered to complete the loop by laying the track 
over Blackfriars Bridge, to connect with the ter- 
minus on the Embankment. This latter work, 
however, was to by the may, ? of London only 
on the condition that Blackfriars Bridge should be 
widened to a sufficient extent to accommodate the 
double line. The tramway undertaking was re- 
quired to pay to the Bridge House Estates Com- 
mittee of the City Corporation, as proprietors of 
the bridge, a rent for the use of the bridge. As 





soon as the cars commence to run over Blackfriars 
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Bridge next week, the tramways will have a loop 
fully a mile long on which they can distribute and 
collect the passengers from the busy commercial 
areas immediately to the north of the Victoria 
Embankment. Much time will be saved, and there 
will be complete cessation of that crowding at the 
termini which was a cause of anxiety and occasion- 
ally of accidents. 

From the engineering point of view the works are 
of interest by reason of the difficulties to be over- 
come in connection with foundations, on account 
of the method of constructing the new part of the 
bridge without interfering with the dense traffic, 
and from the remarkable rapidity with which the 
work has been accomplished. Without entering 
into invidious comparisons, it may be recalled that 
the time occupied in building existing bridges across 
the river, even with our present-day knowledge and 
experience of constructional work, has been from 
six to seven years, whereas the Blackfriars Brid 
widening has occupied little more than 24 years. Tt 
is true that here the work involved has been only 
an increase in width, from 75 ft. to 105 ft., and, 
consequently, there was not the same extent of 
work; but, on the other hand, had the under- 
taking been the erection of a complete bridge, there 
would have been a greater number of points of 
attack, and, therefore, the time occupied would not 
have been extended in the proportion of the width. 
The foundations, indeed, for a complete bridge could 
have been put in within the time occupied for 
the extension of the Blackfriars Bridge piers. The 
contractors, Sir William Arrol and Co., Limited, 
Glasgow, therefore deserve the fullest credit. When 
the work was ordered three years were allowed for 
the undertaking, and a penalty of 201. per day was 
to be enforced for each and every day beyond the 
contract time, while a premium of a corresponding 
amount was to be ade for every day less than 
the contract period. The work has been completed 
in about six months less than the contract time, so 
that the premium works out at about 36001. From 
the point of view of the Metropolis this premium 
is well spent, because the extended tramway system, 
with the advantages already explained, has become 
available before the inclemency of winter has set in, 
when the dangers of the dead-ends are greatly inten- 
sified. This result, of course, has been achieved 
not only as a consequence of the experience of the 
firm, but also by the utilisation of extra plant, and 
by working during the summer months continuously 
night and day. The cost of the work totals 210,0001., 
including the laying of the tramway tracks, a sum 
which is well within the engineer’s estimate. The 
additional work for the tramways was undertaken 
by the firm, although it was the original intention 
to lay the tramway tracks as a separate contract 
after the main work was completed. 

The Bridge House Estates Committee of the City 
Corporation, over which Mr. Deputy C. G. Algar 
has acted as chairman for a greater number of years 
than any of his predecessors, decided that the new 
structure should, as far as possible, conform with 
the original design, and with this condition the 
engineers were requested to comply. The work was 
originally placed in the hands of the late Sir Ben- 
jamin Baker, who had such a vast experience of 
bridgework, and with him Mr. Basil Mott, M. Inst. 
C.E., was identified on this as on various other 
works. Before Sir Benjamin’s death the actual work 
of carrying out the scheme had been transferred to 
Mr. Mott. On page 340 we give an elevation and 
plan of the new structure, with cross-sections show- 
ing the position of the ribs and the construction of 
the floor as it existed and as widened. 

The bridge, as it formerly existed, was opened for 
traffic in November, 1869, taking then the place of 
a bridge which had been in use for about 100 years. 
The old bridge, commenced in 1760 and completed 
in 1769, was designed by the late Mr. Robert Mylne, 
his scheme being selected from competitive desi 
submitted to the Bridge Commissioners. The bridge 
consisted of nine arches resting on piers with piled 
foundations, the largest span being 100 ft., and the 
width of roadway 43 ft. 6in. This bridge cost 
152,8401., or, including the approaches, &c., 
166,2171., and in this connection it may be noted 
that, owing to the troubled state of Europe at that 
period, the Bridge Commissioners called for tenders 
“iving prices for the construction of the work both 
curing peace and war times. Peace continued during 
the construction of the bridge, and the result was 
a saving of 58391. When old London Bridge was re- 
moved, the increased flow of the river in the vicinity 
of Blackfriars Bridge undermined the foundations, 





and it was therefore found nec in the early 
‘sixties to reconstruct this bridge. e new struc- 
ture was designed by the late Mr. Joseph Cubitt, 
there being in this case also an open competi- 
tion. This bridge, which was commenced in 1864, 
and completed in 5} years, cost about 270,000I. 
As shown in Figs. 1 to 3, page 340, the bridge has 
five arched spans, the centre one being 186 ft. 5 in., 
with the springing level 9.06 ft. above Trinity high 
water, po with a height to give 25 ft. clear head- 
way. The width of the central span is thus almost 
double that of the eighteenth century bridge, while 
the width of roadway was 75 ft., against 43 ft. 6 in. 
The advent of the tramways necessitated a still 
further increase to 105 ft., making this bridge the 
widest road bridge in this country ; but it is still 
excelled by other structures, the Alexander III. 
bridge in Paris, which is 131 ft. between parapets, 
having the distinction of being the widest bridge in 
Europe. 

The contract for the widening of the bridge 
was let to Sir William Arrol and Co.,, Limited, 
Glasgow, in February, 1907, and included the 
addition of 30ft. on the west side and the provision 
of a curved approach from the Thames Embank- 
ment, on the north-west corner of the bridge, in 
the form of an easy curve in plan, constituting, in 
effect, a bell-mouthed entrance from the Embank- 
ment, New Bridge-street, and Queen Victoria-street. 
The tramway line is now laid upon the new works 
on the west side of the roadway. The extension 
of the north abutment involved important founda- 
tion work adjacent to the tunnel of the District 
Railway. A cantilever girder was built to support 
the floor-girders of the curved approach from the 
Embankment. It was decided that the face-ribs, 
with spandrils and hand-rail, and the cut-waters 
and ornamental pilasters of the piers, should be 
utilised in the new structure, and their transfer 
to their new position involved interesting work. 

Construction was commenced about the beginning 
of March, 1907. The erection of the temporary stag- 
ing in the river, and the laying down of the exten- 
sive plant, occupied the contractors’ time at the site 
until the beginning of July ; but in the meantime 
operations were being prosecuted at Sir William 
Arrol and Co.’s works in Glasgow for the prepara- 
tion of the steelwork. Owing to the small area of 
ground available for storage purposes at the site, the 
contractors rented river-side premises at Fulham for 
the storage of the plant and materials to be used in 
the works. Certain buildings, including a small 
cement-shed, engine-room, and men’s mess-room, 
and also accommodation for berthage of barges, had 
to be provided for at the site, and this was obtained 
by taking advantage of the facilities given by the Act 
of completely closing to river traffic the north span 
of the bridge. A large stage was erected occupying 


the length of the span, and extending westwards | parts 


some 120 ft. On this stage there were built two 
10-ton fixed derrick cranes for unloading material 
from the barges, a 7-ton crane situated conveniently 
for dealing with the work at the north abutment, 
and a 15-ton crane for taking the heavy lifts of 
masonry at the north side of the pier. Round 
the west end of each pier, and at the south 
abutment, a timber staging was built, the deck- 
level being 5 ft. 6 in. above Trinity high-water 
mark, and on each staging there was stationed a 10- 
ton derrick crane to sweep the area to be occupied 
by the extension of the pier or abutment. a) 
15-ton cranes, including that above referred to, 
were used in turn on each staging to deal with the 
heavy masonry loads. On these stagings also the 
steel caissons for the foundations were built, and 
were lowered from them by hydraulic jacks and 
suspension links. A supply of electric current 
being available, it was decided by the contractors 
to work all their plant by electricity in order to 
obviate any nuisance from smoke and noise. The 
15-ton cranes were driven by 40-brake-horse-power 
electric motors, and the others by 30-brake-horse- 
power motors. 

The principal engineering features of the new 
work consisted of the caisson foundations, which 
were sunk under compressed air, and the moving 
out of the existing face ribs on the west side into 
their new position. In the series of pho phs 

ublished on page 314, and on Plates XXIII. to 

XVI., these respective operations are clearly illus- 
trated. Fig. 8 shows the staging constructed at a 
river pier with the caisson suspended on the 
overhead apparatus ready to be lowered to the 
river-bed. For the extension of the piers the steel 
caissons were heart-shaped in plan to fit into the 





) The caisson was built on 
the staging over the position in which it was to be 
sunk. e access-shaft to the working chamber 
was extended from time to time as the caisson was 
sunk ; the air-locks were, of course, carried on the 
top of the access-shaft. 

n beginning the building of the caisson on the 
staging care was taken that the cutting edge should 
be vertically over the position that it would occupy 
when lowered to the river-bed. The working 
chamber was riveted and caulked, and the roof 
girders fixed in position, so that the height of the 
steel-work was then about 13 ft. Strong timber 
trestles, erected on each side of the caisson, sup- 

rted two pairs of steel girders a few feet above 
it. On these girders rested the hydraulic lowering- 
jacks, four in number, one near each end of each 
pair of girders. These jacks had hollow rams, which 
allowed the lowering links to vertically up- 
wards through their centres. The links were flat 
steel bars, about 10 ft. in length, being alternately 
double and single, to allow of ease and rapidity in 
joining the — together. Slot-holes were pro- 
vided in the links, pitched at the same distance apart 
as the stroke of the ram of the jack—namely, 
12in. The lower ends of the links terminated in 
jaws, which engaged by means of pins with brackets 


old cut-water caissons. 
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bolted to the permanent structure of the caisson. 
The caisson was first raised off the building 
blocks and lowered in successive stages of 12 in. 
to a convenient level for completing the upper 
. A cotter was placed in the slot-hole imme- 
diately above each ram ; water was pumped into 
the cylinders under the rams, which then rose, and, 
engaging with the cotters, raised the whole caisson 
sufficiently to allow of the blocks and staging imme- 
diately below to be removed. A second cotter was 
ieee in each lowering link through the slot imme- 
diately above the crosshead. On letting the water 
escape from underneath the rams, the caisson was 
lowered about 12 in., and the last-mentioned cotter 
rested on the crosshead fixed on the top of each 
jack ; the cotter immediately above the ram was 
freed and placed in the next slot-hole higher up ; 
the ram was again pumped up to the lower cotter, 
thus freeing the higher one, which was shifted up 
to another ny e water was again allowed to 
escape, and lowering took place to the same extent 
as before. These operations were repeated until 
the caisson reached the river-bed. Additional 
strakes of steel shell-plating were added to the 
body of the caisson, as required, during the period 
of lowering. ’ 

Fig. 6 shows clearly the men and material locks 
on the top of the access-shaft extending to the 
working chamber in the caisson. These air-locks 
were of the ‘ype designed and used by Sir William 
Arrol and Co., Limited, for many years, the material- 
lock being above the man-lock, with an overhead 
gear for raising the buckets from the working 
chamber, and shooting the material on to the 
staging. The man-lock has two chambers with 
hinged doors, and the material-lock one compart- 
ment with two horizontal sliding-doors. _The skips 
passed through a shaft in the man-lock, which 
obviated interference with the ingress and egress of 
the workmen. The sliding-doors were fitted with 
locking gear, so that when a full bucket was raised 
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in the capital and run in with cement, to give a 
hold for lifting tackle. The tackle was manipulated 
by an hydraulic jack, which is clearly shown in the 
figure. When the capital had thus been raised to a 
sufficient level, it was placed on bogies and rolled 
back clear of the portion of the pier to be taken 
down, and left there until it. could be lowered and 
fixed in its new position, 

The proximity of the District Railway tunnel to 


the bridge abutment necessitated special treatment: 
The railway at this 


at the north end of the ——_ 
point “curves from the Embankment towards the 
Blackfriars Station, as shown on the plan, Fig. 2, 
and only cleared the abutment of the old bridge. 
When it became necessary to extend this abutment 
westward, in order to take the new ribs, it was 
found that the abutment had to be considerably 
diminished in thickness. In order to maintain the 
stability of the abutment against the overturning 
effect of the thrusts from the new arched ribs, a 
considerable portion of the abutment was -built of 
cast-iron blocks, instead of masonry, greatly aug- 
menting the weight. In addition, the steel skew- 
backs to take the thrusts from the newribs were fixed 
to a long skewback distributing girder of consider- 
able stiffness, to distribute the thrust over the whole 
length of the extended abutment. This girder was 
anchored to the abutment foundations, which con- 
sist Of steel caissons filled with concrete, and shaped 
to conform to the plan of the abutment. An initial 
ténsion was produced in the holding-down bolts of 
tliis skewback girder by means of special hydraulic 
apparatus. The sinking of these caissons involved 
very considerable ‘risk, owing to the adjacence 
of the District’ Railway, the old abutment and 
the Embankment wall. - Fig. 10, on Plate XXTIL., 
affords a fair idea ‘of the work carried out here. 
The top of the tunnel wall is shown strutted from 
the face wall’ of thé Embankment. At this point 
the foundations were carried to a depth of 17 ft. 
below. the level of the railway tunnel founda- 
tions in practically forced material. In order to 
safeguard the tunnel a* row of cast-iron sheet 
piling was driven to some* depth below the 
new foundation level, the upper end of the piles 
being 4 ft. above the tunnel” foundations. his 
line of piling acted as a curtain wall, preventing 
movement of the sub-soil of the railway. The 
foundation at this point, which was originally in- 
tended to be carried on two caissons, was, as a 
precautionary measure, laid in three, two to the 
rear, instead of one, so that only half the whole 
length of the tunnel wall affected was exposed at 
one time. This minimised the risk involved in the 
operation. The three caissons were sunk one after 
the other, and under air’ pressure. A’ cofferdam 
had previously been built, shutting out the river 
from the site of the new abutment wall,’ so that 
the old works could be removed to 6 ft. above low 
water,’ at which level the caissons were built. 
This cofferdam allowed the masonry to proceed in- 
dependently of the tides. When the caissons were 
sunk and filled with concrete, they’ were loaded 
with rails to produce a greater pressure at the 
base than that possible from the permanent load, 
and also to ensure that the new foundations would 
be as nearly as possible in a state similar to that 
of the old foundations after their forty years of 
load-carrying. Fig. 13 shows the temporary load- 
ing on the two caissons forming the north half of 
the foundation. This particular load consisted of 
nearly 3000 tons of rails, which was left in place 
for seven days after all settlement had disappeared. 
The compression of the soil was about 1 in. for a 
gross load of about 4 tons per square foot on the 
clay. This method of testing the foundation was, 
it may be incidentally stated, carried out at both 
abutments and at the four piers; the work involved 
in handling this enormous weight of rails was very 
considerable, and added to the length of time 
required for the work. When the load had been 
taken off the caissons for che new abutment, the 
miasonry was built up to the springing level, and 
the skewback’ girder was put in place, and the 
masonry continued to the road formation level. 
The whole of the operations at tlie abutments were 
entirely ‘successful, and were carried out without 


dealt with. In this case the work was carried out 
by means of centering on the temporary staging 
already referred to. The old face-rib in this span 
was replaced by a heavier steel rib owing to the 
extra weight of the curved approach prohibitin 
the use of the original face-rib. Only very limited 
stagi 

sp appliances had therefore to be devised by 
the contractors for carrying out. the work. The 
Airst operation in each span was the transfer of the 
old face-rib, complete with spandrils and parapet, to 
its new position 30 ft. westwards. This is illus- 
trated by Fig. 14, on Plate XXIV. Rails were 
laid on temporary ways on the tops of the two 
piers adjacent to each span for the transfer of 
the old face-ribs. Bogies were placed on the 
rails and supported a temporary traveller, from 
which the eo-aib was suspended during the 
process of transfer. The rib was lifted from its 
original bearings by screw gear on the suspenders, 
and the traveller was moved westwards by means 
of tackle operated from the cranes on the staging. 
When over its new position the rib was lowered 
down on to the skewbacks, and the abutting ends 
run in with lead. _ In order to steady the rib when 
it was being traversed eight temporary cross-girders 
were fastened under it at intervals along its length. 
These cross-girders were carried back under the 
old portion of the bridge in slippers attached to the 
adjacent old rib; their sliding movement west- 
ward, following the movement of the overhead 
girders, was controlled by a rack arrangement 
fastened rigidly between two of the old ribs. The 
movement 30 ft. westward was usually accomplished 
in about three hours. Fig. 15 further illustrates the 
process of transferring the ribs, giving an inside view 
during the transfer, and showing also the tempo- 
rary cross steadying girders. ‘These girders were 
afterwards used as staging for building the three 
new ribs. The order in which the face-ribs were 
moved into their new positions had to be carefully 
worked out, in order to produce the least possible 
unbalanced thrust on the new portion of the piers. 
The new ribs are of riveted steel-work construc- 
tion, with flat ends and with suitable transverse 
bracing between them. The space between the 
extrados of the rib and the road-level was filled in 
with steel braced spandrils which carried the floor 
girders supporting the roadway and footway. The 
steel ribs were made and riveted complete in 
Glasgow, in sections of about 25 ft. in length ; the 
abutting joints were faced after the sections were 
riveted up, to ensure perfect contact at the joints. 
Each rib was afterwards laid out complete in the 
ard, and covers at the joints carefully fitted. 
hese various sections of the superstructure were 
lifted into position by one of the electric jib-cranes 
and bolted up, as shown in Fig. 19, on Plate XX VI. 
In’ some cases, however, the overhead traveller- 
girder was used as a crane for the same purpose, as 
shown in Fig.’ 18. 

The roadway of the bridge, as shown in Fig. 4, 
is formed of ‘cross-girders, spanning between the 
ribs or their spandrils at about 4-ft. centres. Be- 
tween these cross-girders are suitable stringers, on 
which buckled “plates are riveted, and upon these 
the roadway is formed. The ordinary London 
County Council tramway construction on the conduit 
system was adopted on the bridge, the steel-work 
of the floor being designed to give the depth for the 
standard yokes where necessary. Under the west 
footpath the electrical cables of the City of London 
Electric Lighting Company were laid, as was the case 
in the old bridge. The cables in question controlled 
the operation, among other things, of most of the 
printing machinery in the Fleet-street district, and 
great care had to be exercised that there should be 
no interruption of the current, the interests of the 
company being specially protected by Act of Par- 
liament. 

Fig. 16 shows the general view of the work 
about a year ago, and ‘therefore nineteen months 
after the beginning of the operation. It will be seen 
that all the caissons had been sunk, and three of 
the river piers had been actually completed. One 
old cut-water and pilaster was in course of being 
taken down. Fig. 17 is dated five months later ; 


was permitted in the other spans, and 





disturbing any of the adjacent works, while traffic, 
of ‘course, continued on” the Distfict Railway as | 
usual. The work at the south abutment was success- | 
fully carried out within a single pile ‘timber coffer- | 
dam. -. 
When the abutments and the piers had been com- 
pleted, the work of erecting the superstructure | 


was proceeded with, the north span being first | 


three of the old face-ribs had then been placed in 
their new positions, and the overhead traveller for 
traversing the fourth face-rib was in course of being 
transferred from one span to another.- The space 
for carrying out this operation was limited, as it 
was desirable to leave open as much as possible of 
the width of the bridge for the ordinary vehicular 


made it necessary to break up the temporary 
traveller into three portions in order to transfer 
it from one span to another. 

The concluding illustration of our present series, 
Fig. 20, shows the a completed, but before the 
demolition of the hoarding dividing the new part 
of the bridge from the old. The view gives a good 
idea of the curve forming the entrance to the bridge 
from the Embankment, round which the tramway 
runs, and also suggests the great width now avail- 
able for traffic over the bridge. As we have 
already indicated, the general result must very 
materially benefit the thousands who use the tram- 
way system, as the extended loop formed between 
Westminster and Blackfriars Bridges will prevent 
that congestion which has been a source of danger 
for so long. Opportunity has also been taken of 
the re-construction at the north end of the bridge 
to form a system of subways from the Embankment, 
crossing the large space for vehicular traffic at the 
north end of the bridge. The Embankment. end 
of the subways is reached by a flight of stairs 
formed in the front of the Embankment wall, 
and by another from the new — of the 
bridge. This improvement should be a great con- 
venience to pedestrians, if they will use it, as it 
enables them to pass from the Embankment to 
Queen Victoria-street, while avoiding one of those 
increasingly dangerous vortices of traftic within the 
Metropolitan area. 

The contractors for the widening of the bridge 
were Sir William Arrol and Co., Limited, Dalmar- 
nock Iron Works, Glasgow, and the chief direction 
of the. work was in the hands of Mr. A. S. Biggart, 
managing director of the firm. The sub-contractors 
for the masonry were Messrs. Mitchell Brothers 
(Contractors), Limited, Glasgow, and for the tram- 
way Messrs. Dick, Kerr, and Co., Limited, London. 
The subways are being carried out by Messrs. Perry 
and Co., Limited, Bow. Mr. Basil Mott is engineer 
for the subways as well as for the widening of the 
bridge, and there can be no doubt that his work 
on this occasion, as in connection with earlier work, 
will add enormously to the convenience to the 
people of the Metropolis. 








THE BRITISH ASSOCIATION. 
(Continued from page 325.) 
SECTION A.—MATHEMATICAL AND PHYSICAL 
SCIENCE. 


A vote of thanks to Professor Rutherford for his 
presidential address, of which we gave an abstract 
in our last issue, was moved by Sir J. J. Thom- 
son ‘‘ with pleasure and pride,” and seconded by 
Dr. W. N. Shaw, who pointed out that Professor 
Rutherford was one of the first students who had 
been received by the old English universities as an 
advanced student from another college, and he had, 
moreover, the distinction of ‘‘rescuing the atom 
from the chemist.” The Section then began the 
discussion of a long programme. 


Tue RapiatTion, PRessuRE, AND RECOIL OF 
Lieut. 
In presenting a joint communication ‘‘ On the 
Pressure of Radiation against the Source and the 
Recoil of Light,” by Professor J. H. Poynting, 
F.R.S., and Mr. Guy Barlow, of Birmingham, 
Professor Poynting remarked that all experiments 
on the radiation pressure of light had so far con- 
cerned the receiving surface. He had now tried to 
determine the pressure against the source of light, 
which corresponded, as it were, to the recoil of a 
gun. When light fell on an absorbent surface, the 
surface was heated, and it would, after equilibrium 
was attained, emit as much radiation as it received. 
His experiments had been made with pairs of discs, 
placed back to back, either blackened, B, to act as 
absorbers, or silvered, S, to act as reflectors. _Indi- 
cating such pairs by these letters, Professor Poynt- 
ing said that his pairs of plates had been arranged 
as BB, BS, SS, or S B, the light always being 
understood to come from the left. The light pres- 
sure against the B B pair might be called P. In 
the BB arrangement waves would be emitted on 
both sides and in all directions, and no recoil 
would be deteetable. In the B 8S system the radia- 
tion would leave only on the B side, provided the 
silver were a perfect reflector, and two-thirds of the 
pressure P should be obsérved ; that is to say, if P 
were the pressure on B B, then the pressure should 
be 1.67 P on BS, 2P on SS, and2PonSB. All 





traffic. The limited space within the hoarding 





these figures were, however, disturbed by the facts 
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Temporary Loap ON THE ABUTMENT CAISSON AT THE 
Marcu 19, 1908 District Ramway To ENsuRE SETTLEMENT ; JuLy 24, 1908, 
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Fic. 14. TRavexstnc ONE oF THE Face-Riss FROM Its OLD To ITs New Position; NoveMBER 27, 1908. 
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Fic. 15. Anorner VIEW OF THE SAME OPERATION ; NovEMBER 27, 1908. 
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Fic. 16. GeneraL View or Work; Avucust 27, 1908. 
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Fic. 20. Genera View or THE CompLetep Structure; SEPTEMBER 4, 1909. 
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that B was not a perfect absorbent, nor was S a 
rfect reflector, and Professor Poynting explained 
ow the coefficients were modified, if he allowed for 
imperfect absorption (losses of 5 and of 10 per 
cent.) and imperfect reflection (losses of 10 and 20 
per cent.). Another source of disturbance was the 
radiometer effect which occurred in an imperfect 
vacuum. Witha difference of temperature between 
the two BB faces, the radiometer effect would act 
in the direction of the incident light. 

Their discs, Professor Poynting continued, had 
been made of cover glasses, 0.1 millimetre in thick- 
ness, and 12 millimetres in diameter. The blacken- 
ing was produced by covering the one glass surface 
with asphalt, and pressing a second disc on to the 
first disc ; the jet-black layer was thus enclosed be- 
tween glass covers, as was also the electrolytic film 
of silver. Four such pairs were mounted, with a 
little varnish, in four circular holes, made in a plate 
of mica, and the plate, with the four discs, sus- 
pended by a quartz fibre in a flask which was most 
carefully evacuated, after first charging it with 
oxygen, by the aid of a Gaede pump and charcoal. 
They had always worked with the highest vacua 
obtainable. A certain irregular momentum had 
sometimes been noticed, especially with the BS 
plates; the pressure changed sign occasionally, and 
that was particularly noticeable in some experi- 
ments in which the blackening was effected by 
means of platinum black ; possibly some gas was 
driven out of the spongy layer by the light falling 
on it from the 50-volt lamp and lens. They there- 
fore had to wait half-an-hour until steady condi- 
tions were established. The results were, on the 
whole, concordant, and the pressure against the 
source was of the order of surfaces showing 95 per 
cent. of absorption and 90 per cent. of reflection. 
But the pressure was not the same when the direc- 
tion of the light beam was reversed—as it should 
have been-—and, with the platinum black discs, 
there had sometimes been radiometer effects. 

In the discussion, both Professor E. F. Nichols 
and Professor G. F. Hull, who together made the 
first successful experiments on radiation pressure, 
expressed their high appreciation of the paper, 
which should dispel all doubts as to the reality of 
radiation pressure. Professor Hull said that he had 
himself also experimented with two enclosed and 
two exposed surfaces, but it was difficult to get the 
front and back identical. Sir Joseph Larmor, of 
Cambridge, asked whether there had not been a 
difference in the arrangements of the earlier and 
later experiments of Nichols and Hull. They had 
first, he thought, tried to balance the radiometer 
effect by convection. Professor Nichols replied 
that they had found two gas pressures most suit- 
able for the demonstrations, one of 16 millimetres 
of mercury, and one of from 0,02 to 0.05 milli- 
metre; the gas-pressure was not, as they at first 
thought, a question of the dimensions of the appa- 
ratus, but their vacua had not been so perfect as 
those now obtainable with Sir James Dewar’s char- 
coal device. 

Professor Mendenhall, of the University of Wis- 
consin, mentioned that the influence of the varia- 
tions of the gas pressure was very complex. He 
had in bolometer experiments reduced the 
pressure from 1 atmosphere down to 0.003 milli- 
metre, and he had sometimes observed two and 
three reversals of the bolometer effect. 


Licut oF Very SHort Wave-Lencrus. 

Professor T. Lyman, of Harvard University, 
followed with an equally important account of 
‘*Some Properties of Light of Very Short Wave- 
Lengths.” The ordinary laboratory experiments, 
he said, covered a range from wave-lengths 6800 
(red) down to 2600 (ultra-violet) Angstrém units, 
and it had been supposed, and proved by Schu- 
mann, that the absorption by the air limited the 
spectrum on the violet side. With the aid of 
fluoride lenses Professor Lyman had extended 
Schumann’s work, and his communication concerned 
more particularly the range from 2000 to 1030 
Angstrom units. This region of the spectrum dis- 
played, he said, some peculiar properties in several 
respects. Between 2000 and 1 no hydrogen 
lines were distinguishable at all; between 1650 
and 1030 the hydfogen lines were most prominent, 
but they showed no serial groupings such as were 
ascribed to the ordinary arrangements of the hy- 
drogen lines in the ordinary spectrum. Again, 
nitrogen, oxygen, and even helium had no lines 
between 2000 and 1030; argon showed some lines, 
and the carbon monoxide and the carbon dioxide 





spectra were rich in bands. The absorption in this 
rt of the spectrum was, as a rule, so strong that 
it could be measured by charging, with the gas 
under examination, a cell not more than 1 centi- 
metre in thickness, provided with fluoride walls. 
Hydrogen was quite transparent to the radiations 
of these short wave-lengths, argon and helium were 
transparent as well, while oxygen absorbed very 
strongly. That was probably the explanation of 
the opacity of the air to these rays. hile Schu- 
mann had stated, however, that no light of these 
short waves passed through oxygen at all, Professor 
Lyman observed that this was true only at ordinary 
atmospheric pressure ; some light was transmitted, 
near both ends of the range in question, when the 
pressure of the oxygen was reduced. As the fluoride 
apparatus was expensive, Professor Lyman con- 
tinued, he had tried other materials—rock-salt, e.g. 
—without much success. His observations differed 
from the calculated position of the absorption bands 
characteristic of rock-salt itself, as well of fluoride. 
Thus he had found absorption in the fluoride to 
occur chiefly at 1265, not at 846. The photochemical 
effects of light of this short wave-length were 
pronounced ; oxygen, for instance, was highly 
ozonised (possibly hydrogen peroxide was formed), 
especially when the gas pressure was reduced, and 
the ozone formation might account: for the peculiar 
behaviour of oxygen. As regards volume ionisa- 
tion, Bloch had recently maintained that this 
ionisation (first studied by Lenard) would vanish if 
all dust were removed from the air ; but J. J. Thom- 
son had confirmed Lenard. This ionisation effect 
had, in Professor Lyman’s experiments, become 
more pronounced on reducing the gas pressure ; 
the gas under test was passed through a screen cell 
and then into a condenser, on which an electroscope 
was mounted. At a gas pressure of 1 millimetre of 
mercury the electroscope then collapsed rapidly. 

In opening the discussion Professor H. A. 
Bumstead mentioned that he had confirmed Laden- 
burg’s rule that the velocity of the electrons dis- 
charged from a blackened surface was proportional 
to the frequency of the incident light, and found 
that this law held also for the Schumann waves; the 
photo-chemical effects of these waves were twenty- 
five times stronger than those of ordinary ultra- 
violet light. Sir Joseph Larmor remarked that 
approximate dispersion formulre were to be dis- 
trusted. ' He also asked whether the ionisation 
was greater in oxygen than in any other gases. 
Professor Lyman assented, but there was always 
the trouble with nitrogen, which was. very difficult 
to exclude. Colonel Gifford, of Chard, Bristol, 
mentioned that he had found the limit of the 
rock-salt spectrum at 1900 units, in his deter- 
minations on the refractive index of water, and 
that the aluminum line 1805, among others, was 
damped out by rock-salt. Mr. C. P. Butler, of 
the Solar Physics Observatory, London, inquired 
about the influences of self-induction and capacity 
on the discharge circuit. Professor Lyman agreed 
with him that with increased self-induction all lines 
vanished. 


PHOTOGRAPHS OF JUPITER TAKEN AT THE LOWELL 
OBSERVATORY. 


The full title of a communication by Dr. Percival 
Lowell was ‘‘ Photographs of Mars, Jupiter, and 
Saturn, Taken at the Lowell Observatory.” He 
confined his remarks, however, to an outline on the 
recent improvements effected in his instrument, 
and to a discussion of his Jupiter photographs, 
taken since 1904. He had finally secured a glass of 
which the summer and winter curves were nearly 
straight lines, and the autumn and spring observa- 
tions should now be nearly perfect. Disoninlaar the 
changes observed in Jupiter since 1904, he pointed 
to the broad double belt in the southern hemi- 
sphere, to the narrow equatorial belt, and other 
belts parallel to it, to the peculiar cross-lines 
and lacings, and to the changes in the well- 
known red spot, which at some periods was 
merely discernible as a hole. The long-continued 
observations proved that the clouds of Jupiter were 
not dependent upon the sun, and had nothing todo 
with solar condensation. The spectrum of the red 
spot showed an entirely unknown line, and there 
were other unidentified characteristic Jupiter lines. 
Some magnificent Jupiter s 


| 





measurements. Dr. Lowell then referred to Sir 
William Huggins’s drawings of Jupiter taken about 
fifty years ago, from 1858 to 1860, and invited 
comparison between these splendid drawings and 
his photographs (also of Mars and Saturn), which 
were exhibited in the Reception Room. The Mars 
hotographs were -_ about } in. in diameter. 

ne eye, he said, could for, ponees: ¢ twentieth 
of a second discern much more ti the photo- 
graphic plate, and the detail of the drawings was 
wonderful. Concluding, Dr. Lowell sta that 
the cherry-red cloud looked like molten metal ; 
Jupiter was probably in a condition like our sun, 
and it was significant that the dark belts of Jupiter 
corresponded to the sun-spot belts of the sun. 
Jupiter was, in fact, a red-hot planet, somewhat 
like the sun; yet we were not certain that we 
saw its direct light. 


EFarty DRrawinos OF JUPITER. 


Professor Sir Joseph Larmor, Secretary, Royal 
Society, remarked that the atmosphere of. Jupiter 
did not appear to absorb light from the sun, and 
then proceeded to show some further drawings of 
Jupiter which Sir William Huggins had entrusted 
to him, and which it was now pro to publish 
for the first time. Dr. Lowell had mentioned that 
he had exchanged photographs and drawings with 
Sir William Huggins. 


Motion oF Stars IN THE CLUSTER Messier 92. 


On behalf of Professor E. E. Barnard, Professor 
E.. W. Brown, F.R.S., of Yale College, New 
Haven, Connecticut, presented a brief prelimi 
communication on ‘‘Th-™Motion of Some Small 
Stars in Messier 92 Herculis.” The observations of 
Professor Barnard, he explained, were made in 
the years 1901, 1908, and 1909, with the object 
of watching changes. The changes were in all 
cases small, amounting to only about 0.06 second 
of arc in eight vears, whilst H. Schultz, at 
Upsala, in 1873, ha. found changes of 94 seconds 
in 25 years. In the case of two stars Professor 
Barnard had also observed much greater changes, 
and these stars showed a movement away from the 
centre of the cluster. The period of observation 
was, however, too short to make any definite state- 
ment, yet the measurement justified the hope that 
in fifty or a hundred years reliable information 
would be available. 

Commenting upon this communication, Professor 
A. A. Rambaut, of Oxford, remarked that great care 
should be exercised as to all these estimates. Ho 
had measured some plates of Wilson’s at Dunsink 
Observatory (Dublin), and comparing them with 
drawings of the Earl of Rosse of forty years ago, 
had detected considerable evidence of change ; but 
the measurements of Barnard showed the changes 
to be illusory. 

On Friday, August 27, Section A divided, on 
meeting, into three departments—viz.: Mathe- 
matics, deliberating under the presidency of Pro- 
fessor E. W. Hobson, F.R.S., of Cambridge ; 
General Physics, presided over by Professor 
Rutherford, in a joint meeting with the Chemical 
Section ; and Cosmical Physics, in which Professor 
W. N. Shaw, F.R.S., director of the London 
Meteorological Office, took the chair. We deal 
first with the proceedings of the joint meeting of 
the General Physics department, which, it will be 
seen, were somewhat interrupted by the interposi- 
tion of very long detailed papers on radioactive 
phenomena, 


Dynamic IsomerisM AND Luminous PHENOMENA. 


The report of the Committee on ‘ Dynamic 
Isomerism,” drawn up by Dr. T. M. Lowry, is very 
interesting on account of its bearing upon colour 
and luminous phenomena. Dynamic isomers are 
supposed to be in a state of continuous oscillatory 
isomeric change, and it has been suggested by 
Hewitt, Armstrong and Lowry, Baly, Desch, and 
others that these compounds are, for that reason, 
capable of resonating to light of definite periodi- 


city. Optical resonance is sup to be the cause 
of the selective absorption of light by vapours and 
possibly also by liquids and solids. . Lowry gave 


a review of these hypotheses, 


As regards the origin of colour in carbon com- 


trum photographs | pounds, two conceptions had been advocated. The 


were exhibited ; the study of their iron and titanium | selective absorption of light by coloured substances 
lines, and their inclination, proved that Jupiter | was, on the one hand, ascribed to a peculiar struc- 
indeed described one revolution in 9 hours 50) ture of the molecule, such that certain types of 
minutes ; the too large estimate of 9 hours 55/ structure, in which unsaturated centres were pre- 


minutes first made had been corrected by renewed 


| 


sent, were particularly susceptible to optical reso- 
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nance. On the other hand, colour had been attri- 
buted not so much to molecular structure as to a 
change of structure in the sense just indicated. 
Discussing these views, Dr. Lowry pointed out that 
no actual case of ‘‘intra molecular change” was 
known —i.e., no case in which a chemical change 
took place without the aid of a foreign substance. 
The combustibility of gases depended upon the 
presence of moisture, impurities were important 
in conditioning the dissolution of metals by acids ; 
some catalyst was necessary to bring about the 
isomeric changes [isomers are substances of the 
same number of elements, supposed to be grouped 
differently, and therefore differing in properties], 
and neither the dissolution of a molecule of am- 
monium chloride, nor the transference of a hydrogen 
atom from carbon to oxygen in the molecule of 
nitro-camphor, could be effected without the pre- 
sence of some foreign substance. The question was 
hence legitimate whether luminous phenomena 
could be arrested by the elimination of impurities. 
If a phenomenon took place only in the presence 
of a catalyst, it might be supposed to be dependent 
on chemical change; if the phenomenon were 
apparently independent of impurities, it had to be 
regarded as inherent in the physical nature of the 
material. Now mutarotation and phosphorescence 
could be arrested by suitable purification ; those 
were, therefore, due to chemical rather than purely 
physical changes. Refraction, dispersion, and 
optical rotatory power seemed to be independent of 
the presence of foreign substances, and were hence 
referred to physical (and not to chemical) charac- 
teristics of the molecule. Three phenomena— 
colour, fluorescence, and triboluminescence (the 
flashing up of crystals while being crushed) seemed 
to occupy an intermediate position, about which 
there was much controversy. 

Saccharin crystals, e.g., showed tribolumines- 
cence; but it was irregular and disappeared on 
purification, and the flashing was probably due to 
the sudden liberation of energy, stored in the 
crystal, by the separation of a certain quantity of a 





labile form during rapid crystallisation. As to the 
influence of impurities on fluorescence they had no 
decisive evidence so far ; but provisionally fluores- 
cence might be assumed to be dependent on change 
of structure. 

The colour phenomenon, Dr. Lowry proceeded, 
was on an altogether different footing. In some 
cases, including that of [the intensely yellow] picric 
acid and p-nitrophenol, the colour had actually 
been removed by purification and by special cry- 
stallisation. In other instances, such as quinine 
and o-nitrophenol, bleaching by purification ap- 
peared to be impossible. In these latter cases colour 
seemed to be a physical phenomenon, therefore, 
closely related to refraction, and not dependent on 
any fluctuation in structure. The former case of 
bleaching by purification remained doubtful, but the 
general view was that the colouring here was really 
a case of staining by some highly-coloured dye-stuff, 
while the substance itself was colourless. The colour 
would then be due, not toa change of structure in the 
original substance, but to some characteristic absorp- 
tive power inherent in the fixed structure of the 
staining material. Yet it was also possible that the 
colour (in the former case of compounds which 
could be bleached by purification) was analogous 
to phosphorescence, a produced by some material 
able to develop colour throughout the substance in 
the same way as phosphorescence was developed in 
calcium sulphide by the combined action of a trace 
of bismuth and a trace of sodium salt; the pure 
sulphide did not phosphoresce. The staining effect 
might, he said, include, among others, reversible iso- 
meric changes, occurring in such a way as to involve 
the interconversion of a coloured and a colourless 
isomeride. Usually both these compounds would be 
present in a solution. On crystallising out, only 
one form would, as a rule, se te in a fairly pure 
condition ; but both forms might crystallise, and be 
separated, by varying the solvent and the tempera- 
ture. Reversible polymeric changes involving the in- 
terconversion of coloured and colourless compounds 
were those of nitrogen peroxide (blue in the frozen 





state) and of the colourless (bimolecular) ternitroso- 
butane, and the blue (unimolecular) ternitroso- 
butane. 

Turning to crystallisation in relation to luminous 
phenomena, the speaker said that chemical change 
was checked, if not actually arrested, in passing from 
the gaseoias to the liquid or solid state, and that con- 
sequently crystallisation should exert an important 
influence on luminous properties which depended on 
the chemical rather than on the physical activity of 
the molecule. He then considered phosphorescence, 
triboluminescence, and fluorescence on theone hand, 
and colour on the other, from this standpoint. The 
storage of energy by phosphorescent ies was 
apparently confined to the solid state, including 
vitreous and crystalline solids. The gradual libera- 
tion of the energy was analogous to the slow loss 
of residual charge from a Leyden jar, and both pro- 
cesses might be regarded as depending upon the 
retarded electrolysis of a viscous medium. It was 
noteworthy that many substances became phos- 
phorescent only at the low temperature of liquid 
air, and that the after-glow of others disappeared 
on heating. In other cases the energy thus shown 
by a crystal was liberated in the form of light 
only on warming (thermophosphorescence), or on 
crushing it (triboluminescence), In all these in- 
stances the limitation of the phenomenon to the 
solid state, and the profound influence of tem- 
perature, were in accord with the view that the 
energy was stored by means of reversible chemical 
changes, and released only when the rigidity of the 
material was sufficiently relaxed to permit of electro- 
lysis and chemical change. 

Fluorescence was, Dr. Lowry said, very rare among 
solids: of a total of some 2000 fluorescent substances, 
less than 1 per cent. were fluorescent in the solid 
condition ; the phenomenon, on the other hand, was 
frequent in solutions in water, concentrated sul- 

yhuric acid, dilute alkalis, and organic solvents, 
‘luorescence seemed, therefore, to be due to oscilla- 
tory chemical changes of the same character which 
took place in solutions of nitrocamphor and _nitro- 
sobutane, changes which were usually arrested 
by a passage from the liquid to the solid state. 

iedemann and Schmidt had, in 1895, demon- 
strated that eosin, fluorescin aerculin, quinine 
sulphate (all: fluorescent in solutions) showed a 
slight after-glow when the solutions were rendered 
pe by gelatine and a little glycerine, that. they 
pecame definitely phosphorescent when the solu- 
tion was definitely set with gelatine, and still more 
phosphorescent on the addition of glue. Observa- 
tions of this kind indicated clearly that phosphor- 
escence was essentially identical with fluorescence, 
and differed in sc far only that the energy absorbed 
during insolation was liberated gradually instead of 
instantaneously. ‘ Hence the two phenomena might 
be two varieties of the same type of activity due to 
reversible chemical changes. e attempts to corre- 
late fluorescence and colour by speaking of fluoro- 
phor and fluorogen, in analogy to chromophor and 
chromogen, did not rest on any experimental basis, 

Colour, in contrast to phosphorescence and 
fluorescence, was not influenced in any marked 
degree by crystallisation, The passage from the 
liquid to the solid state was not accompanied by 
anything analogous to the abrupt arrest of chemical 
change which took place when nitrogen peroxide 
was frozen or when nitro-camphor crystallised. 
The colour was often intensified by heating, but 
those alterations proceeded continuously, and the 
general effects of crystallisation were such as to 
suggest that colour, unlike phosphorescence and 
fluorescence, was a physical phenomenon in which 
chemical change played no essential part. 

In calling upon Sir J. Larmor to open the dis- 
cussion, Professor Rutherford remarked that this 
joint meeting with the Chemical Section’ was an 
innovation of the greatest importance, the first 
held having been for the discussion on ionisation 
at Leicester, and the desirability of such joint 
discussions could hardly be overrated. Professor 
Larmor, in response, said that the historical facts 
seemed to be correctly summed up in the paper. 
There was little about dynamic isomerism in the 
very instructive report. The fundamental ques- 
tion was the réle played by impurities in stimu- 
lating chemical change. He, Sir Joseph, did not 
understand an electrolyt ic circuit of three molecules. 
If two phases would not interact, the third might 
provide a new route, opening up a path which had 
so far been closed, because there was not sufficient 
energy available to get across directly. It was 


rather striking to hear that only twenty fluorescent, 
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substances were solid; but we saw a good deal 
of these twenty, of course. Absorption, he had 
thought, seemed to take place in the transition 
stage, when the molecules oscillated to and fro. In 
ordinary collisions the particles did not receive 
sufficient energy to flash up into spectrum lines ; 
those lines represented, he thought, the breaking- 
up of the molecules; but Dr. Lowry did not con- 
firm that view. That solids did not undergo rapid 
chem‘cal change was a consequence of the. want 
of mobility of their molecules, as Goldberg and 
Waage had expressed it. 

Professor Mendenhall said that he was rather 
surprised at Professor Larmor’s acquiescence in 
Dr. Lowry’s views. In both cases, in fluorescence, 
as well as in phosphorescence, he thought, there 
was sympa‘ hetic vibration in the atom excited by 
chemical change, directly or indirectly. The pre- 
sence of impurities did not appear necessary. 

Professor Larmor replied that he had not in- 
tended to make a definite statement, not having 
read the report before. It was a debatable point 
whether a gas would become luminous and show 
selective radiation simply by being heated. Soft, 
ordinary collisions were not sufficient to shake the 
molecules up. When the hydrogen gas gave out a 
line spectrum, its temperature was excessively high 
at that spot, and the temperature had to be raised 
to that degree in order to produce a line spectrum. 
Selective absorption required chemical change and 
ionisation. Professor E. F. Nichols interposed 
that he was not certain about this last _— he 
had left the brown nitrogen oxide to itself and ex- 
posed it to Réntgen rays, and had not observed 
any increase in ionisation in the second case. Ab- 
sorption might follow stimulation by proper wave 
frequency ; but the emission of radiation required 
something violent. Dr. 0. Hahn, of Berlin, ascribed 
phosphorescence to a photo-electric effect ; the 
photo-electric ions were detained (stuck) in a poor 
conductor, in which they produced phosphorescence, 
but could give up their stored energy in better 
conductors and produce fluorescence ; that view, 
Professor Larmor remarked, was practically the 
chemical change theory. Professor Armstrong 
—— that he did not approve of the term 
‘*dynamic isomerism.” Berzelius had spoken of 
‘*metamerism,” meaning the change in isomeric 
substances (like metamorphosis) ; when that term 
was abandoned he had suggested ‘‘ isodynamism.” 
As regards the influence of the third substance, he 
was in agreement with Professor Larmor, without 
his preference for the jargon ‘‘ phase ;” it came to 
the same thing as saying that water could not be 
delivered except under a head. Dr. Lowry’s work 
was most important. 


THREEFOLD Emission Spectra OF Sotrip ORGANIC 
ComMPounDs. 


Professor E. Goldstein, of Berlin, the discoverer 
of the canal rays, followed with a communication 
on ‘*Threefold Emission Spectra of Solid Organic 
Compounds.” We mentioned some time ago in 
cur ‘* Notes” columns that Professor Goldstein was 
investigating spectra with the aid of exceedingly 
powerful electric discharges, and had observed 
peculiar differences. This communication concerned 
other researches on the spectra of some 2000 
compounds of the aromatic type—naphthalene, 
xanthene, benzene compounds, &c. When cooled 
in liquid air and exposed to cathode radiation, 
these compounds, he explained, showed three en- 
tirely different kinds of spectra. The initial spec- 
trum appeared first, grew fainter, and then gave 
way to the chief spectrum. The substance yielding 
the initial spectrum always looked blue, the lines 
extended all over the spectrum to the ultra-violet, 
and were grouped according to definite laws. The 
principal spectrum much more with what 
was considered the characteristic spectrum ; but it 
began in the infra-red, and did not extend beyond 
the green or blue; the substance looked red or green, 
the d grouping was not the same as in the first 
case, and the light was fluorescent. The third spec- 
trum, the solution spectrum, was produced by dis- 
solving the substance in chloroform, monochlor ben- 
zene, &c., and freezing the solution out. It was 
only observable with very dilute solutions of, say, 
1 in 100,000, but was most characteristic and so sen- 
sitive to impurities that by applying this test he had 
hardly found any pure substance ; hence the test 
was useful for analytical pu The initial 


spectrum, he thought, indicated that the substances 
combined to complex aggregates at low tempera- 
ture, 





In welcoming Professor Goldstein, and comment- 
ing upon this paper, Sir Joseph Thomson remarked 
that he had at Cambridge been engaged in similar 
experiments, using, however, more simple salts. 
The interpretation of the results was very difficult if 
complex rays of different energies were applied. 
Lithium chloride looked steel blue under ordinary 
cathode illumination (velocity of the order of 
10° centimetres per second), and gave then an 
almost, continuous spectrum ; when bombarded with 
positive ipns of greater energy, on the other hand, 
the salt displayed the red line, and very little of a 
continuous spectrum. Phosphorescence, he con- 
sidered, was not so much a question of ionisation as 
of the breaking up of complex molecules. Iodine 
vapour, for instance, phosphoresced in ultra-violet 
light, but there was no ionisation of the iodine 
vapour. Professor Armstrong thought that the 
phenomena of Professor Goldstein were analogous 
to the incandescence of incandescent mantles, 
which, it was believed, depended upon the presence 
of several of the rare earths in highly complex com- 
pounds. That phosphorescence was bound to com- 
plex molecules was also Professor Rutherford’s 
opinion, who referred in this connection to his 
presidential address. 


ELECTROLYTES AND COLLOIDAL SOLUTIONS. 


Dr. E. F. Burton, of Toronto, read a paper on 
‘The Action of Electrolytes on Colloids.” Having 
explained the general properties of colloids, and 
shown their Brownian movements during 34th of a 
second, in which, according to Zsigmondy, a par- 
ticle described a peculiar zigzag path, he stated 
that the particles in such solutions all bore electric 
charges, a positive in the case of copper, whilst 
silver, gold, and platinum carried negative charges. 
Electrolytes coagulated and precipitated colloids, 
because a positive ion neutralised a negative charge, 
and vice versd; and it had been demonstrated 
some years ago that ions of high valencies had 
a much stronger coagulating influence than ions 
of lower valency. Referring to Duclaux’s work 
on ferric hydrate, Dr. Burton continued, he had 
dialysed ferric hydrate for weeks, and found that 
it always contained, and gave off, ferric chloride, 
and that Hardy’s law as to valency and rate of 
coagulation held after this purification of the 
hydrate from chloride had been effected. Pro- 
fessor McLennan drew attention to a peculiar 
observation of Dr. Burton’s—viz., that the charge 
of the particle might be neutralised by the positive 
or the negative ion of the salt added, and Dr. 
Burton’s curves proved that the velocity of the re- 
action first diminished and then reversed. 


Separation oF New RapioactivE Propucts. 


Dr. O. Hahn, of Berlin, who, Professor Ruther- 
ford stated in introducing him, had worked in 
McGill College for one year, explained the ‘‘ Sepa- 
ration of New Radioactive Substances.” The theory 
of Rutherford and Soddy, he stated, accounted ina 
satisfactory manner for the atomic changes which 
radium, thorium, and actinium underwent. Many of 
the products behaved like elements, but were most 
unstable in the ordinary sense. Some of these pro- 
ducts emitted a rays, some 8 rays, some both rays, 
some none at all. The a rays of different origin 
always had the same velocity, the 8 rays not always, 
and it was uncertain whether the 8 rays were com- 
plex or not. The conclusion at which he had 
arrived was that a simple substance only emitted 
simple rays, while complex rays indicated a com- 
plex substance. Simple rays were absorbed by 
aluminium, according to an exponential law, 
which constituted the test applied. Sketching out 
the developments of thorium and actinium, Dr. 
Hahn mentioned that he had found mesothorium 
land 2 intermediate between thorium and radio- 
thorium, and of these products mesothorium 2, 
supposed to yield a rays, only emitted 8 rays. In 
the case of actinium, 8 rays were produced by 
radioactinium and by actinium Aand C, The A, B, 
and C products of actinium were quickly-decaying 
products. Radium C emitted complex radiations, 
while RaB gave only a simple § radiation. In 
some of these experiments the chemical purification 
had been successful, in others not, and he had, 
hence, in conjunction with Meitner, tried another 
method, which he subsequently learned had already 
been applied by Rutherford, for the investigation 
of the character of the 8 rays. The point was 
this: In some actinium radiations he had noticed a 
trace of actinium X, whose presence might be 





accounted for by assuming that the substance send- 


ing out a radiation would itself undergo a recoil 
effect. That recoil would be smaller in the case of 
the 8 rays than of the a rays, but it might still be 
noticeable. The Brays from RaC had been studied 
from this point of view, and he had finally con- 
cluded that these 8 rays were complex and con- 
sisted of radiations having periods of four minutes 
and of a few seconds. Radium itself was found to 
emit net only a but also 8 rays, and would hence 
appear to be complex. The chief result which Dr. 

ahn pointed out with reference to thorium, acti- 
nium, and radium, and their various families, was 
that a simple substance would only yield simple 
radiations, and a complex substance complex radia- 
tions. As regards radium in particular, the pedi- 
gree seemed now to be: Ra (8 rays)—RaX (a rays) 
—emanation, &c. 

In inviting a discussion of this communication, 
Professor Rutherford remarked that they had 
thought a few years ago that they had settled the 
chief products of radium. But Dr. Hahn had a 
peculiar talent for discovering transformations, and 
they had to admit that the transformations were 
very complex ; it would now appear that radium 
did not emit « rays in the first instance, as had been 
assumed. Sir J. Larmor asked what became of the 
opposite charge if a substance emitted a particle 
charged with electricity of one polarity. Dr. 
Hahn’s answer was that on the emission of posi- 
tive a rays the ‘‘ rest atom” remained negatively 
charged and emitted 5 rays—i.e., slow-moving 8 
rays. Professor A. 8S. Eve, of Montreal, objected 
to the term ‘‘ rest-atom,” which had come into use. 
Professor Bumstead inquired about the exponential 
curves of Kaufmann and Bucherer, and Dr. Hahn 
admitted that the regularity of some exponental 
curves was certainly striking ; Mr. C. P. Butler, of 
London, also took part in the discussion. 


Seconpary Raprations Excitep By a Rays. 


Professor J. C. McLennan, of Toronto, followed 
with a long and detailed communication on ‘‘ The 
Secondary Radiations Excited by-a Rays.” In 
order to simplify his study of secondary radiations, 
he stated, he had taken the a rays emitted by 
polonium as his source. But polonium also emitted 
6 rays, and the research proved that the drays were 
in excess of the a rays, as previous experiments had 
already indicated. He had coated a copper plate 
with a thin film of polonium, and shoal a fees 
plate opposite to it. t brass plate became nega- 
tively charged, and sent out secondary negatively- 
charged rays. The charge on the brass plate repre- 
sented the algebraic sum of the 8 rays and of the 
secondary radiation, and the experiments concerned 
the alterations effected by putting an additional 
positive or negative charge on either of the plates, 
and by varying the material of the plate. Hie had 
substituted plates of zinc, lead, and aluminium 
for the copper plate, and of lead, silver, zinc, 
copper, and aluminium for the brass plate ; and 
one of the chief results of the research was that 
the secondary radiations were little influenced by 
the material of the (second) metal from which 
they emanated. Professor Rutherford thought 
that remarkable ; commenting further upon some 
peculiar features of the changes in the phenomena, 
and referring back to the discussion of Dr. Hahn’s 
paper, he said that we did not understand the 
nature of those positive and negative charges, and 
it was best not to trouble about them at present. 


RADIATIONS FROM POLONIUM. 


In a second paper, presented on behalf of Mr. 
V. E. Pound, on ‘‘Some Phenomena Associated 
with the Radiations from Polonium,” Professor 
McLennan described similar experiments. The 
experimental arrangement was, however, different. 
The polonium plate was placed inside a cylinder, 
within a magnetic field, and was surrounded by a box, 
the four walls of which consisted of lead, aluminium, 
copper, and zinc respectively ; the plate could be 
turned so as to opposite any of these metals. 
The conclusion drawn was that a negatively-charged 
radiation left the polonium, and moved more slowly 
than the a rays, and that this radiation could be 
stopped by a high positive charge, or by a lower 
positive charge combined with the magnetic field. 

AnopvE Rays anp THEIR SPECTRA. 
The next paper was a highly appreciated demon- 
stration by Dr. A. Reichenheim, of the Reichsan- 


stalt, of ‘‘Anode Rays and their Spectra.” 
Although the experiments should be made with 





continuous currents, and alternating currents were 
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alone available at the section room, Dr. Reichen- 
heim succeeded in showing the main features of the 
researches of Gehrcke and himself, which have 
created such an interest during the past year. The 
experiments, Dr. Reichenheim explained, were an 
outcome of Goldstein’s researches on canal rays. 
The ordinary fall of potential at the anode was only 
about 30 volts, but in the presence of the vapour 
of a halogen compound like lithium chloride, the 
fall was much greater, and anode rays were then 
nroduced, which showed the spectrum of the metal 
Ti with which the halogen Cl was combined. The 
bulb exhibited had an aluminium cathode at the 
top, and an anode in a lateral tubular protrusion ; 
the anode consisted of a small cylinder of lithium 
chloride, mixed with graphite, so as to render it 
conductive, contained in a glass tube; a wire passed 
along the tube and entered the fragment of salt. 
When the current was turned on, the salt melted 
and evaporated, and the anode rays appeared red ; 
with sodium chloride as the salt they Tooked yel- 
lowish red, with strontium chloride not deep red, 
as might be expected from the characteristic colour 
of strontium flames, but rather violet. 

Those anode rays, Dr. Reichenheim explained, 
could be deflected. both by the electric and the 
magnetic fields, their e/m'had been determined, 
the velocity of the rays in centimetres per second 
was 1.76 x 10° for sodium, 2.4 x 10° for lithium, 
and 7.08 x 10° for strontium. When the e/m 
calculated was divided by the e/m for hydrogen, 
the atomic weights of the metals resulted, so that 
the rays consisted of metallic atoms. In further 
experiments Dr. Reichenheim made use of two glass 
bulbs connected by a glass tube, of which the ends 
projected into both bulbs ; this tube he called a 
‘*bridge.” The first bulb contained the anode, an 
aluminium spiral, placed within a short vertical tube ; 
the second the cup-shaped cathode. The bulbs 
were filled with hydrogen or helium and iodine ; 
the iodine, like other halogens, had, he said, a very 
high absorptive power for electrons. Pencils of 
helium rays were seen to issue both from the anode 
and from one opening of the bridge tube. Again, 
in another apparatus more like the original Gold- 
stein bulb the cathode was on the upper portion of 
the bulb, which was provided with a lateral tube, 
and ended in a chamber containing a wire-gauze 
cylinder ; this tube was closed on the bulb side by 
the perforated anode, and there was another ver- 
tical perforated partition further on. The bulb 
was charged with a mixture of hydrogen and iodine. 
Cathode and anode rays and canal rays (in the 
ordinary sense) were seen to pass in both directions 
through the tube between ie tore partitions, the 
grouping of the rays being symmetrical. The 
spectra of the anode rays, Dr. Reichenheim con- 
tinued, resembled the electric arc spectra, but 
were simpler than the are spectra. The spectrum 
of the strontium rays showed the characteristic 
red strontium line and two pairs of lines, while on 
the surface of the anode itself only the first line 
was visible. The carriers of the anode rays being 
the charged atoms, it was possible to decide which 
of the spectrum rays were due to the atom. The 
Doppler effect, Dr. Reichenheim concluded, was 
determinable in all the rays. As the main object 
of the communication had been the demonstra- 
tion, and as the hour was advanced, no discussion 
followed ; but Professor Rutherford expressed the 
thanks of the Section in warm terms. 

_ Professor H.G. Armstrong refrained from reading 
his paper on ‘‘ Precipitation of Salts by Non-Elec- 
trolytes,” but insisted that Professor Rutherford 
should not sacrifice a communication of his own. 


ActTIon oF a Rays upon Gtass. 


In introducing this paper, on ‘‘The Action of 
a Rays upon Glass,” Professor Rutherford referred 
to the often-quoted observation, made by Professor 
Joly a few years ago, that some photographic mica 
slides displayed peculiar circular halos, which were 
produced by traces of radioactive matter in the 
mica. The radius of such a halo circle represented 
the maximum range of the penetrating power of the 
a rays in the material concerned. We dealt with 
these features in our account of a recent Royal 
Institution lecture given by Professor Strutt, who 
started on his estimate of the amount of radium 
contained in the earth’s crust from this observation. 
The halo would be irregular, Professor Rutherford 
remarked, if the mica were not homogeneous ; 
but the average radius of the halo was about 
0.04 millimetre, and this would correspond ‘to the 
range of penetration of the a particle of RaC., 





Professor Rutherford had succeeded in producing 
an artificial halo, which proved Joly's explanation 
to be correct. Professor Rutherford showed the 
photograph of a capillary glass tube filled with 
radium emanation. The bore of the tube looked 
double ; that is to say, the emanation appeared 
dark on the photograph, the glass next to it less 
dark, and there was a brighter zone separating this 
dark-glass portion from the rest of the transparent 
glass. The thickness of the darkened glass again 
corresponded to the range of the a particle, and the 
bright zone indicated that the refractive index’ of 
the ex lass had been affected. Professor 
Armstrong suggested that the colour of the glass 
might have been changed without any appreciable 
change of the refractive index ; Professor Ruther- 
ford replied that might be so; the altered glass 
looked reddish. 
(To be continued.) 








THE DANISH RAILWAY FERRY 
**PRINS CHRISTIAN.” 

THE important ee traffic between Denmark 
(Gjedser) and Germany (Warnemiinde) is carried on 
by means of four ferries, two being Danish boats and 
two German. Each country owns one paddle and one 
screw-ferry, the latter in each case being specially 
constructed for winter service with a view to having 
to contend with ice and heavy weather. Of these four 
ferry-steamers, three were built by the firm of F. 
Schickau, of Danzig and Elbing, whilst the fourth, the 
Prins Christian, was built by the Elsinore Iron-Ship- 
Building Company. Tenders were received from one 
English, four Gérman, and three Danish yards for 
one or more ferries. The English tender was for 
1,415,000 kr. (78,000/.) for the dle -ferry, and 
1,569,300 kr. (87,000/.) for a screw-ferry. These prices 
were considerably higher than those of the next highest 
tender, while the tenders actually accepted by the 
Danish State Railways were for a paddle-ferry (by F. 
Schickau) at 855,700 kr. (47,000/.), and for a screw- 
ferry—that is, the Prins Christian — 1,020,000 kr. 
(56,000/.). The aggregate cost of the two ferry 
steamers was, consequently, 1,108,600 kr. (61,000/.) 
lower than the highest tender. 

The principal dimensions of the Prins Christian, 
which we illustrate in Figs. 1 to 4, page 344, and 
Fig. 5, page 345, are as follows’:—Total length, 285 ft. ; 
length of deck, 276 ft.; length on water-line, 281 ft. ; 
total breadth, 58 ft.; greatest breadth on frame, 
45 ft.; greatest breadth on water-line, 43 ft. 3 in. ; depth 
moulded, 22 ft. 6 in.; draught fore and aft with load, 
13 ft. 6 in. The weights (altogether amounting to 
400 tons) carried on board consist of—coal, 100 tons ; 
wagons, 290 tons ; crew and passengers, 10 tons, The 
power developed amounts to 2600 indicated horse- 
pore, and the speed attained on her trial trip was 14 

nots. 

The aggregate length of engine and boiler-room is 
72 ft., or 25.2 per cent. of the total length; of this 
amount, 40 ft. is occupied by the boiler-room. 

The vessel is built of steel, and, in addition to the 
two bulkheads, which partition off the engine and 
boiler-room, the one between them, and two water- 
tight bulkheads forward and one aft, the ferry is 
divided into thirteen watertight compartments, in- 
dependent of each other. There is a trimming tank at 
each end, capable of holding some 40 to tons of 
water, intended, at times of exceptionally high or low 
water, to trim the vessel by the head or by the stern 
when the hinged gangway of the stage cannot be 
raised or lowered enough on account of the state 
of the tide. The range of movement of the hinged 
gangways allows for 1 metre above and below ordinary 
water level, but the use of the tanks makes it possible 
to take wagons on board with high water up to 1.30 
metre above, and low water 1.20 metres below, ordi- 
nary water level, provided, of course, in the latter case 
that the ferry does not ground. 

In addition to these two tanks, the ferry has on 
each side a top-side water ballast tank, capable of 
holding about 50 tons of sea water. The object of 
these tanks is to make the vessel’s motion steadier, as 
the ferry, on account of its great beam on the water- 
line, and consequent stiffness, might otherwise be liable 
to too violent rolling. 

The Prins Christian has a double set of rails (the 
paddle-ferry having only one set along the middle of 
the deck), and can accommodate fifteen to sixteen 
ordinary goods wagons. The deck-houses, placed on 
each side of the vessel, contain postal office, compart- 
ments for postal, customs, and railway officials ; for the 
officers and the first engineer, bath-room, toilet-rooma, 
&c. There are also deck-houses forward on both sides, 
with toilet-rooms for the third-class passengers, &c. 
The stairways leading to the various cabins are p 
on each side of the vessel outside the lines of track. 
There is a large promenade deck, about 90 ft. long and 
40 ft. broad. On this deck there are two deck-houses, 
one for steering, instruments, &c., and the other con- 





taining two saloons, a general and a smoking saloon. 
The steering gear comprises a wheel in the instrument- 
house, and one on the upper bridge, both in connection 
with the stern rudder, and a wheel on the top of the 
after-deck-house, in connection with the rudder in the 
bows. The first-class—that is, first and second class— 
dining-saloon is located aft, and occupies the whole 
breadth of the vessel, having a length of about 24 ft., 
and being capableé of seating sixty persons. There are 
also about a dozen private cabins, capable of accommo- 
dating some forty persons, and a ladies’ saloon. The 
third-class salooris—one for gentlemen and a smaller 
one for ladies—are forward. The ferry is well venti- 
lated, on the Boyle principle, and the heating is done by 
means of hot air in the saloons, &c., the other portions 
of the vessel being heated by steam. The passenger 
carriages, while on board, are heated by steam from 
the ship’s boilers. The electric installation comprises 
about 360 incandescent lamps, projector, two electric 
motors, and two dynamos, with a capacity of 200 
amperes at 110 volts, with 450 revolutions. 
here are four cylindrical boilers. The aggregate 
heating surface is 7740 square feet; the aggregate 
grate area, 226 square feet ; and the boiler pressure is 
185 lb. per square inch. There are two centrifugal 
blowers, each 48 in. in diameter. There are two sets 
of vertical three-cylinder triple-expansion engines, with 
a single surface-condenser between them. The main 
cranks are set at 120 deg. The diameter of the high- 
ressure cylinders is 19 in.; the intermediate cylinders, 
Br in.; and the low-pressure cylinders, 52 in., the 
length of the stroke being 28 in. ‘The three-bladed 
| a aang are of manganese-bronze. They have a 
iameter of 10 ft. 6 in., and a pitch of 12 ft. 9 in. 
The corresponding disc area is 86 square fect, while the 
aggregate lade area is 85 square feet for each propeller. 
he auxiliary machinery consists of one reserve 
boiler, one reserve condenser with pump, one ballast- 
pump, one tank pump, one sanitary pump, besides the 
two dynamos with motors already referred to. There 
are also two steam anchor winches, four steam warp 
winches, one steam-engine for lifting the gate in the 
bows, and two steam steering gears. The ferry carrics 
two 24-ft. lifeboats, two other 20-ft. boats, and two 
whale boats. 

According to the contract, on a draught of 13 ft. 6 in. 
the ferry had to carry a load of 400 tons, inclusive of 
coal in the bunkers. The actual draught was 13 ft. 6% in. 
The corresponding displacement is 2235 tons—viz., 
1370 tons for the hull with auxiliary machinery, 465 
tons for the machinery proper, and 400 tons for the 
load, At the speed trials, with 200 tons on board; the 
speed on the four-hours’ coal-consumption trial was to 
be 14 knots, with a coal consumption of not more than 
1.75 lb. per horse-power. At the two hours’ full-speed 
trial the freer vaes fa power was to be at least 2600 horse- 
power. The mean draught was 12 ft. 9} in., with a 
corresponding displacement of 2035 tons. At the 
former trial the coal consumption was 1,71 lb. per 
horse-power, the aggregate horse-power 2265, and the 
speed 13.65 knots. At the latter the speed was 14.30 
knots, the aggregate horse-power 2699, or about 100 
horse-power more than contracted for, and the coal 
consumption 1.84 lb. per horse-power. 

With reference to steering, turning, and other 
amare ie the following results were 
attained :—With the ferry steaming full speed ahead 
and the engines reversed to full speed astern the 
steamer will be brought to within 1 min. 40 sec,' The 
distance covered in doing this is 1100 ft. With full- 
speed ahead and rudder hard over, the half-circle was 
turned within 2 min. 10 sec., and the complete circle 
in 4 min. 28 sec. The diameter of the turning circle 
was about 1600 ft. When the ferry was going full- 
speed ahead, and the one set of engines was reversed 
to full speed astern, the vessel turned the half-circle 
in 2 min. 37 sec., and the complete circle in 5 minutes 
16seconds. The steering-engine can throw the rudder 
hard over from port to starboard, or vice versd, in 
20 seconds. The gate in the bows is raised in minute 
20 seconds. This gate weighs, without counterweight, 
about 13 tons, and with, about 20 tons. The engine work- 
ing it is double; cylindered, of about 45 horse-power, 

The Prins Christian is the largest of the ferries 
of the Danish State Railways, now numbering in all 
22. The steam-ferry traffic has on the whole worked 
admirably, bein rst started some 25 years ago, 
The traffic has n increasing at a rapid rate, in 
which connection a few figures may be of interest :— 
By the Gjedser-Warnemiinde route, in 1904-5, 88,000 
tons of goods and 80,000 ngers were conveyed. 


By the year 1907-8 the traffic had in to 
139,000 tons of s and 124,000 ngers. On 
the Copenhagen-Malmié route, 39, tons of goods 


were conveyed in 1896-7; 124,000 tons of goods in 
the year 1900-1, and 200,000 tons of s in the year 
1907.8. The passenger traffic is of only small im- 
portance with these ferries. On the Korsir-Nyborg 
(the Great Belt) route the traffic was as follows :— 
In 1887-8, 31,000 tons of goods and 172,000 ngers. 
In 1897-8, 166,000 tons of goods and 416,000 pas- 
sengers ; and in 1907-8, 421,000 tons of goods and 
743,000 passengers, 
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THE PARSEVAL AIRSHIP. 

Tue airship of Major von Parseval, recently ap- 
proved of by the Prussian War Office after passing 
the stipulated tests, is generally described as the only 
dirigible airship of the non-rigid type: It is non-rigid 
in so far as the balloon body is not encased in a spe 
framing, and the car not rigidly attached to the body. 
In so far, however, as any ship which is to be propelled 
against the wind, as distinct’ from a balloon which can 
only drift with the wind, must necessarily have a rigid 

'y, the designation ‘‘ semi-rigid,” which has also 
been applied, appears preferable. The semi-rigidity is 
obtained with the aid of ballonets, which are built into 

’ the balloon and filled with compressed air. Ballonets, 
if we are not mistaken, were first used in France. 
Major Von Parseval, a distinguished aeronaut of many 
ears’ standing, whose experiments with this t of 
lloon: have extended over several years, can, how- 
over, claim to have first constructed an airship that 


ellipsoid in front and tapering to a point behind. 
This torpedo shape was decided upon after haulage 
trials conducted by Professor Prandtl, of Géttingen, as 
offering the least resistance to the motion through air. 
The shell consists of two layers of a rubber texture, 
applied in strips about 3 ft. in width, diagonally cross- 
ing one another; in the first Parseval balloon the 
strips were arranged er gpeoagroans, now they lie 
transversely. The shell is, as usual, yellow, to kee 

out actinic rays. Belts are sewn to the shell on bot 

sides, below the middle of the balloon ; these belts are 
important for the L reryeees of the cordage, on whose 
adjustment a good deal ce eg and they support also 
the ropes by means of which the ship is held when 
starting or landing. The trailer rope a length of 
330 ft. and weighs 3 cwt.. The balloon is charged with 
hydrogen. A om <9 excess of gas pressure, 0.8 in. of 
water, is said to sufficient to impart to the balloon 





a rigidity which would enable it to resist a pressure of 
1200 To produce and 


kilogrammes (more than 1 ton), 
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can also be pulled by hand with the aid of the line /, 
and } is the valve, the two being connec by two 
cords d and c; ¢ is carried over a pulley, and the area 
of the membrane can be kept small by these means. 
The valve opens inward, and its sensitiveness is there. 
fore increased by the rush-out of the gas. e im- 
roved balloon-valve illustrated in Figs. 5 and 6 is 
ed upon the same principle. The balanced double- 
acting valve is placed within the pipe g which leads to 
the air ballonet ; the membrane is in the balloon shell, 
the two being connected by the spindle h, while 
the straps i keep the distance Swe valve and mem- 
brane constant. 

The ballonets serve a further purpose. They enabl« 
the aeronaut to incline the bow or stern of the balloon, 
and thus to move obliquely upward or downward ; 
there is no horizontal helm for vertical steering in the 
Parseval airship. It is necessary, of course, to make 
arrangements that a ballonet can be filled under 
pressure without discharging its air at the same 
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will float for more then ten hours at a height of about 
5000 ft., will land at any specified place, and, in addi- 
tion, can quickly be taken to pieces, transported by 
rail or by two horse-vehicles, fixed up and filled again, 
and start from any place. These were the conditions 
which the Prussian War Office laid down, and Par- 
seval’s airship ap at the manceuvring grounds 
at the appoihted hour, and kept afloat for 114 hours, 
In designing his airship Major Parseval has paid 
ar aged attention to portability. An ordinary 
valloon can land almost anywhere and can easily be 
transported, of course, after having been emptied ; the 
ordinary motor airship has to be taken to its dock to be 
dismantled and must afterwards be reconstructed. An 
airship cannot be so simple as a balloon, but the semi- 
rigidity does not—except in the valves—appear to 
involve more complications than have to be troed in 
the construction of a rigid airship ; the problem of the 
semi-rigid suspension of the car seems to have been 
solved with success. Some constructive details of the 
Parseval airship have recently been described by E. 
Rumpler in the Zeitschrift des Vereines Deutscher y aed 
nieure, and we reproduce a few of the diagrams by per- 
mission of the author and of the editors of our contem- 


porary. ; 
The ship forms a cigar-shaped body (Figs. 1 and 2, 
































above) 58.2 metres in length, 9.42 metres (about 190 ft. 
and 31 ft.) maximum diameter, rounded off to a semi- 















































maintain this gas pressure, two ballonets, or air-sacks, 
have been provided within the balloon, the one in the 
fore portion, the other in the aft portion. The two 
ballonets take up nearly a quarter of the volume of 
the balloon. Diagram Fig. 3 will explain the general 
arrangement, but does not show the position of the 
ballonets. The ballonets d are charged with com- 
pressed air at about 1} in. of water. When the gas ex- 
pands, owing to insolation and to the diminish res- 
sure of the atmosphere, some air is forced out of the 
ballonets through the valves g. When the expan- 
sion of the gas continues, the valves A and i allow 
the gas itself to escape ; these two valves operate auto- 
matically by means of cords a and f; but h can also be 
opened by a acord. The disadvantage of these 
valves is that, when they are operated, the pressure 
on the valve may become too small, so that they will 
no longer do their duty, Parseval therefore connects 
the valve proper with a diaphragm some distance from 
it (on the other side of the balloon, for instance), so that 









time, and the valves are complicated. These valves 
are fitted into the hose or pipes through which the 
charging air passes. Major von Parseval has tried 
various constructions. We illustrate one of them in 
Fig. 7 ; dare the admission valves, ¢ the outlet valves, 
fis the hand rope which bifureates, the short branch 
leading to d, the long branch to ¢; thus the inlet is 
well open before the lever i has closed the outlet. 
When the ballonets are used for steering, the line « 
(Fig. 3) is pulled sharply, and the outlet of the respec- 
tive valve will remain closed ; the spring g (Fig. 7) 
shuts off admission when the hand-rope is let go. 

The vertical steering depends, therefore, upon the 
partial emptying and filling of the ballonets, and, as that 
takes time, Pursovat has tried asliding weight of 40 kilo- 
grammes (about 90 lb.), which can be shi ted fore and 
aft along a bar 40 metres (130 ft.) in length ; ballast is 
also , of course. The power which lifts or lowers 
the balloon is provided by the wind ; the inclined 
balloon rises like a kite, when the wind strikes the 
lower surface of the balloon, and sinks when the wind 





the operation of the valve does not depend upon the 
local gas-pressure. In Fig. 4a is the membrane, which 





blows against the upper surface The balloon 's 
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emptied in the usual fashion, by tearing the shell ; four | 


sheet strips have been provided for this purpose. The 
helm for lateral steering is a vertical plane, 7.5. square 
metres (80 square feet) in area, hinged to another 
plane of 18.5 square metres (200 square feet) area. 
These planes steady the ship against rolling. To 
diminish pitching two lateral fins have been fixed aft 
along the central horizontal plane of the balloon, each 
16 square metres (172 square feet) in area. Originally 
these fins were composite air-cushions, subdivided by 
partitions permeable to air. The actual fins (Figs. 8 
and 9) are air-cushions of two sheets of texture, 
stretched over a metal frame a, and stiffened by cords 
or wires e; as the balloon moves, the air enters the 
cushion through the hood d and the hole b, and inflates it. 

The suspension of the car is another characteristic 
feature of Parseval’s design. The car can adjust itself 
so as to keep its horizontality when the balloon is 
inclined. That object may be attained either by a 
link suspension or by a pendulum suspension. The 
link suspension is cumbrous and difficult, and admits 
only of a small adjustment. A simple pendulum sus- 
pension would have the disadvantage that the pro- 
peller which is attached to the car would work at 
different angles from the direction of the flight, and 
would produce disturbing moments if the car should 
oscillate. Parseval has combined the two suspensions 
in the manner indicated in the diagrams (Figs. 10 
and 11). The car hangs, in the first instance, by 
two parallel systems of ropes a and 6, of equal 
length, from the centre of the balloon, and it is, 
secondly, borne by the ropes c and d, which are fixed 
to the ends of the balloon, and which run under the car. 
The ropes a and 6 are attached to the car at / and e¢,, 
and ¢! will describe a circular arc k b (about centre g,); 
the corresponding are for fis not marked on the dia- 
gram. The pulleys f!, which are close to the points f 
ail ¢, of the second cord system, describe elliptical 
ares ¢b, The pulleys /, help to distribute the load of 
the ear over the rope c,d. The cord systems have 
been designed with the object of making the circular 
arcs and the elliptical ares coincide, so far as possible. 
When the balloon is to be inclined, the cord c, d is 
wound tightly round the pulley ,, which is then turned 

hift the car. 

‘he car may advance by about 1 metre. The pro- 
peller is mounted above the car. The centre of buoy- 
ancy of the whole balloon system will be nearly in the 
balloon centre, the air resistance may be imagined to 
act some distance below that centre, while the centre 
vf gravity of the bar will be in the car itself. When 
the car advances, its centre of gravity will shift and 
tend to lower the nose of the ted Such an ad- 
vance would, for instance, be produced by a sudden 
a of wind, which would momentarily keep back the 
“illoon, while the pendulum suspension would allow 
‘he car toswing forward, The fins resist this movement. 








The car body lies with its lower member 12 metres 
(40 ft.) below the central plane of the balloon, and has a 
length of 6.5 metres (21} ft.), and a width of 1.25 metres 
(4 ft.), giving a floor space of about 7 square -metres 
(75 square feet). The lower booms are built of [71- 
irons, which are inlaid with wood; the bow is made 
of steel tubes, over which sail-cloth is stretched. The 
walls of the car form a nickel-steel lattice structure. 
The motor rests on longitudinal girders, whose webs 
are provided with circular holes to reduce the weight. 
The petrol-tank, of 400 litres (nearly 100 gallons) 
capacity, is suspended in the bow, the oil-tank above 
the motor. The motor was built by the Allgemeine 
Elektricitaits-Gesellschaft, of Berlin ; it has six vertical 
cylinders, with. water-jackets, three evaporators, and 
Bosch magneto ignition, weighs 350 kilogrammes, and 
running at 1200 revolution per minute develops from 
100 to 120 horse-power. The cellular radiator is mounted 
in front of the motor, and a fan fixed behind it forces 
air through it in the direction of the motion of the 
balloon. The car-framing forms above the car a 
pyramidical structure, in which are fixed the cen- 
trifugal blower which supplies the air for the 
ballonets, and higher up, 11 ft. above the car- 
floor, the ay oon of shaft. The auxiliary machinery 
is driven by cords from the motor-shaft ; the lubri- 
cation is automatic through the helical gearing at the 
end of the crank. The propeller-shaft gearing com- 
prises a vertical hollow shaft and two pairs of bevel 
wheels, encased in aluminium ; all the shafts run in 
ball-bearings, which also serve as thrust bearings. The 
boss of the propeller is directly connected with the 
large bevel-wheel. The propeller runs at 300 revolu- 
tions per minute, and has a diameter of 4.3 metres 
(14 ft.). It is built up of hollow steel tubes, over 
which a texture is stretched. The propeller is limp to 
start with, and obtains its rigidity by its own motion, 
chains or ropes being fitted into the leading edges 
of the blades to pull the cloth tight. In experiments 
the propeller a a pull of 400 kilogrammes 
(900 lb.); during flight a speed of 54 kilometres 
33.5 miles) per hour was reached, in calm weather 
presumably. < 

Many of the peculiarities of the design are due, as we 
have pointed out already, to the desire of constructing 
an airship which can land and ascend anywhere where 
hydrogen steel cylinders are available, and which can 
easily be taken to pieces, transported —— motor, 
or horse carriage, and fitted up again. e indepen- 
dence from special docks is mages hy great advantage ; 
the dependence on valves, which are operated by 
cords liable to freeze, has been criticised, on the other 
hand. The Siemens-Schuckert-Werke are now com- 
pleting a much larger yng of the same type, and the 
competition between the different types will become 
keen. But if the airship is to stay, we shall want 








different types of airships, as we have of other ships. 





PARAFFIN-OIL-ENGINE-DRIVEN AIR- 
COMPRESSOR. 


In the illustration, annexed, we give a reproduction 
of a photograph of an air-compressor set recently built 
by yee Reavell and Co., Limited, Ipswich. The 
compressor shown has a capacity of 70 cubic feet of 
free air per minute, the air pressure being 80 Ib. per 
square inch. The bars wi ae is mounted on the same 
bed-plate as- the 15-brake-horse-power. paraffin-oil 
engine which drives it. The drive is through gears 
which consist of a raw-hide pinion and a cast-iron 
machine-cut spur-wheel. 

The oil-engine is of the four cycle type, and is of a 
standard pattern which the firm make in several 
sizes. It has mechanically-operated valves of nickel 
steel. Lubrication ison the “splash” system. .The 
governor is of the crank centrifugal type, controlling 
the vapour passing to the ong cylinders. The com- 
pressor is of Messrs. Reavell’s standard quadruplex 
type. Some time ago, it may be remembered, we 
illustrated and gave some results of tests of Messrs. 
Reavell’s compressors.* The plant illustrated above 
has recently fees shipped to Valparaiso, for use in 
supplying air to two sets of Murphy rock-drills. 








PrrsonaL.—Engineer Rear-Admiral J. T. Corner, C.B., 
late manager, Engineering Department, H.M. Dock- 
yard, Portsmouth (1888 to 1909), commenced 
ractice as a consultin ow at 32, Victoria-street, 
mdon, 8.W.—Mr. John W. Bainbridge, 2, Fen-court, 
E.C., informs us that he has been appointed their agent 
for Lendon and district by Messrs. William Arnott. and 
Co., Coatbridge Boiler Works, Coatbridge, N.B. 
Victorian Rattways.—According to a recent issue of 
the Age (Melbourne) the Parliamentary Standing Com- 
mittee on Railways of the State of Victoria has recom- 
mended the construction of a broad-gauge line from 
Bairnsdale through Johnsonville, Brutten, and Nowa 
Nowa to the west bank of the Snowy River, close to 
Orbost Bridge. The estimated’ cost of construction of 
this line, which will be about 60 miles in length, is 
386,710/., while an additional 4650/. will be required for 
rolling-stock. 





Tue ‘“ TueroL” Exrorric Warer-Heater.—Elec- 

tricity as a — agent is notoriously expensive, and 
comparatively little progress has been made with its 
application in that direction, so that an attempt to deal 
with the question in an entirely new way is bound to be 
of interest. The ‘‘Therol” electric water-heater, which 
is being introduced by Messrs. S oletti, Limited, of 
Goldhawk Works, Goldhawk-road, W.., differs essentiall 
from other pieces of apparatus of the same c 
heat-storage system is employed, and the appliance forms 
a continuous and never-varying load on the electric mains 
during the twenty-four hours of a day, and so has a 100 
per cent. load-factor. Sudden demands for hot water 
rom the heater are met by the heat-sto features, and 
do not cause an ine load on the supply station. The 
appliance should appeal particularly to station engineers 
as a means of improving their station load-factor, while 
from the customer’s point. of view it is valuable owing to 
the low terms on which electricity can be purchased 
for use with it. Many stations now quote 4d. per 
unit,- plus 1. per kilowatt per quarter for ore 
with a 24 hours’ demand. Even lower terms than this 
could possibly be arranged if the heater were used with a 
time-switch, to cut it out of circuit during the peak. 
Owing to the heat-storage nature of the apparatus, this 
cutting out of circuit would not affect the supply of hot 
water, except that the total heat stored during the 24 
hours would naturally be less. The appliance is very 
simple, and consists of an iron block cast around a spiral 
ipe. The block has a hole in the centre, in which a 
Seater is situated. The heater consists of iron wire wound 
around strips of uralite and insulated with micanite. 
The block is lagged with magnesia covering, and outside 
this a closed tank, consisting of two cylindrical drums, of 
different diameters, one inside the other, is situated. 
This tank is with magnesia covering on the out- 
side again, and the whole is enclosed in an outer casin 
furnished with alid. The apparatus is fitted with a cold- 
water supply pipe with two ches, one leading into thé 
tank, andthe other toa three-way draw-off cock. e othe 
two ways of the cock are supplied, one from the tank and 
the other from the spiral embedded in the cast-iron block. 
The other end of the spiral is in connection with the tank, 
As explained, the heater is continuoysly energised and con- 
tinuously heats the block, which Gan reach an_ ultimate 
temperature of about 500 deg. Fahr. Assuming the appa- 
ratus in use, if the draw-off cock be turned to its first 
position, cold water will run through from the supply ; 
while in the second position warm water from the tank 
will come off. Turning to the third position, connection 
is made to the heater spiral, and water flows through from 
the tank, being raised to a high temperature on the way. 
If the spiral is hot enough, boiling water is obtained, 
The cock can be placed in mid-way positions between the 
various pipes, and two of the supplies mixed, so that water 
at intermediate temperatures may be drawn off. 
200-watt size of heater raises 25 gallons of water from 
50 deg. to 110 deg. Fahr. per 24 hours, while it has an 
overload capacity of 9 ons at this temperature range ; 
but if more hot water than the normal is drawn off one 
day, less will be available the next. 





* See ENGINEERING, Vol. lxxxiv., page 27, 
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NOTES FROM THE UNITED: STATES. 
Puitapetraa, September 1. 

STEEL prices moved up fractionally in all markete. 
Pig iron has also made another advance under a 
heavy buying movement. Structural shapes will 
probably be advanced this month, and in anticipation 
of it some large orders were placed last week. The 
present demand for steel billets is the largest for 
years. Already premiums are being paid for early 
delivery. The demands for all kinds of sheet-iron 
have suddenly reached enormous proportions. The 
independents are working full time, while the United 
States Steel Corporation and other great inte- 
rests have passed the 80 per cent. limit of capacity. 
Notwithstanding some large orders for track equip- 
ment which have been recently mentioned, the rail- 
road companies are holding back orders for work long 
ago decided upon. The rail-mills especially are not 
booking business that a few weeks ago seemed prac- 
tically assured. Nearly all the railroads allowed their 
—_o to run down during the past two years. 
'This delay in restoring equipment more rapidly is not 
understood by the steel-makers. The latest orders for 
structural material are 2000 tons for Wheeling and 
Lake Erie car-shops in Ohio, and 17,000 tons of 
material for the New Haven Railroad, just outside of 
New York City. An open-hearth plant at Butler, 
north of Pittsburg, will take 6000 tons, which is to 
be furnished by a Pittsburg concern. It is fora mill to 
niake forged-steel wheels. The erection of docks along 
‘the Lakes to accommodate increasing traffic between 
‘Kastern Lake ports and the North-West will absorb 
latge quantities of structural material. The Lake ship- 
yards. are also pretty well supplied with work, and 
they are figuring on large gesahaees of material. The 
control of ore lands is engaging additional attention 
of steel-manufacturers. The Lake Superior region is 
prover well defined and is owned by steel-makers. 

iban ore a have also been absorbed by 
Kastern steel-makers. 

Texas ore is now under consideration. Charles M. 
Schwab, President of the Bethlehem Steel Company, 
has just secured options on extensive tracts of ore in 
that State, covering two counties. The purpose is 
not to transport ores to present mills, but to erect mills 
at Port Arthur. Fuel is available near by. He may 
associate John W. Gates with him. Mexican iron and 
steel demands are assuming large proportions. A 
steel mill at Port Arthur would enable steel to be 
shipped throughout Mexico at small freight cost. 








Mexican Rattways. —The, Mexico North-Western 
Railway Company has purchased the Rio Grande, Sierra 
Madre, and Pacific Railway, after negotiations extendin 
over several months. The Mexico North-Western Rail- 
way Company has also obtained the control of the 
Chihuahua and Pacific Railway, with a mileage of 175 
miles, and also the Sierra Madre and Pacific Railway, 
which has 32 miles of completed line in operation. The 
Rio Grande, Sierra Madre, and Pacific Railway, which 
has just been acquired, is the oldest railway in North- 
West Mexico, and has 160 miles of line in operation. It 
extends from El Paso, Texas, to Casas Grandes. 


Corrrr.—The total stocks of copper in England and 
France stood, at the beginning of the month, at 81,793 
tons—an increase of 13,459 tonsin the past month. With 
2925 tons afloat coming from Chili, and 3500 tons from 
Australia, the total visible supply stands at 88,218 tons, 
according to the report of Messrs. James Lewis and Son. 
The arrivals in England and France of the last month 
amounted to 26,469 tons, and the deliverics to 13,010 
tons fine. Standard is quoted at 59/. 2s. 6d. cash, and 
60/. 1s. 3d. three months. Imports of Chili copper into 
Liverpool and Swansea have amounted, from the begin- 
ning of the year to date, to 16,928 tons, and of other 
countries into Liverpool and South Wales to 71,722 tons, 
of which 34,775 tons came from the United States. The 
total im were less by 19,092 pp Aa the imports 
during the corresponding period of last year, although 
American, Australian, and Japanese imports into London 
showed a considerable increase. 





New Fioatine Dock.—A contract for a floating dock 
for dealing with Brazilian Dreadnoughts has been awarded 
by the Brazilian Government to Messrs. Vickers Sons 
and Maxim, Limited, Barrow-in-Furness. The dock will 
be of Messrs. Clark and Standfield’s double-sided self- 
docking type, having a length ‘of 550 ft. 6in., a clear 
entrance width of 100 ft., and a depth of 31 ft. The dock 
will consist of a pontoon and two parallel side walls, and 
the whole will be divided into three sections. The centre 
section of the pontoon will have a length of 165 ft., and 
the two end sections a length of 170 ft. each, their outer 
extremities being built in the form of a point or bow. 
The engine deck, on which will be pl the boilers, 
engines, dynamos, and pumping machinery, will be about 
20 ft. below the top deck of the walls, while above the 
engine deck there will be cooking and other accommoda- 
tion for 700 men and 50 officers of any ship. The dock 
will have a lifting power of 22,000 tons, and the pumpi 
machinery and other engines will consist of two identica’ 
installations, one in each wall. The plant in each wall 
will consist of three boilersand three engines and pum 
one in each section. Tenders wére submitted to ‘the 


Brazilian Government by three British, one American, 
one French, and three German firms. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron mndiogs opened easier, and about 8000 tons of 
Cleveland warrants were put through at 51s. 2d. and 
5ls. 3d. cash, 51s. 5d. one month, 51s. 4d. eighteen 
days, 51s. 24d. eleven days, and 5l1s. 9d. November 12. 
At the close the quotations were 5ls. 3d. cash, 51s. 6d. 
one month, and 52s. three months sellers. In the after- 
noon the market was firmer, and Cleveland warrants were 
done at 51s. 4d. and 51s. 44d. cash and 51s. 7d. and 5l1s. 8d. 
one month, and closing sellers quoted 51s. 54d. cash, 
51s. 84d. one month, and 52s. 14d. three months. The 
turnover was only some 3500 tons.- On Friday morning 
a strong tone prevailed, and 9000 tons of Cleveland war- 
rants changed hands at 51s. 6d. and 51s. 8d. cash, from 
51s. ond. to 5ls. 11d. to 51s. 10d. one month, and from 
52s. 4d. to 52s. 54d. three months. Sellers’ closing prices 
were 51s. 8d. cash, 51s. 11d. one month, and 52s. 6d. three 
months. One lot of hematite was done at 61s. 44d. one 
month, and there were sellers over at 61s. 3d. cash, 
61s. 6d. one month, and 62s. three months. « Standard 
foundry iron—500 tons—was dealt in at 50s. 44d. twenty- 
seven days, with closing sellérs at 50s. 3d. cash and 
50s. 6d. one month. At the afternoon session the market 
was a shade easier, but only 1500 tons of Cleveland warrants 
were done at 51s. 64d. and 51s. 74d. cash, and 51s. 74d. 
seven days. The closing prices were 51s. 74d. cash, 
51s. 10d. one month, and 52s, . three months. Hema- 
tite was not quoted. On Monday morning the tone was 
again easier, and 2000 tons of Cleveland warrants were 
dealt in at 51s. 44d. cash, 51s. 5d. seven days, and 51s. 74d. 
one month, and closing sellers quoted 51s. 6d. cash, 
51s. 9d. one month, and 52s. 24d. three months. - Hema- 
tite was stronger, and 1000 tons changed hands at 61s. 9d. 
one month, and 62s. 5d. three months.* The market was 
steady in the afternoon, and Cleveland warrants were 
done at 51s. 54d. three days, 51s. 6d. four days, and 51s. 84d. 
one month. The business amounted to 3000 tons, and 
the closing prices were 51s.’ 64d. cash, 51s. 94d. one 
month, and 52s. 24d. three months sellers. On ‘Tuesday 
morning the market was rather easier in tone, and Cleve- 
land warrants, after being done at 51s. 5d. cash, fell to 
51s. 34d. cash. The turnover of 4500 tons included 
dealings at 51s. 74d. one month, 51s. 104d. November 19, 
51s. 1ld. December 1, and 5ls. 114d. three months, 
and closing sellers quoted 51s. 44d. cash, 51s. 74d. one 
month, and 52s. three months. In the afternoon the 
tendency of the market was again downward, and Cleve- 
land warrants were done at 51s. 2d. cash, 51s. 54d. 
one month, and 51s. 114d. and 51s. 11d. three months. 
The turnover was 5500 tons, and sellers’ prices at the close 
were 5ls. 3d. cash, 51s. 6d. one month, and 52s. three 
months. One lot of hematite was dealt in at 61s. 3d. 
seventeen days. When the market opened to-day (Wednes- 
day) weakness again prevailed, and about 6000 tons of 
Cleveland warrants were put through at 51s. 1d. cash, 
5ls. O}d. and 5ls. ld. eight days, 5ls. 3d. twenty- 
two days, and 51s. 9d. three months. Closing sellers 
uoted 51s. 1d. cash, 51s. 4d. one month, and 51s. 94d. 
doves months. One lot of hematite changed hands at 
60s. 114d. one month. In the afternoon the market 
showed little change, but the close was just the turn 
easier. Close on 10,000 tons of Cleveland warrants 
were dealt in at 50s. 104d. and 51s. O4d. cash, 51s. 3d., 
5ls. 1d., and 51s. 34d. one month, 51s. 44d. two 
months, and from 51s, 8d, to 51s. 74d. to 51s. 84d. 
three months, and closing sellers’ quotations were 
51s. O4d. cash, 51s. 34d. one month, and 5l1s. 9d. three 
months. The following are the market quotations for 
makers’ (No. 1) iron :—Clyde and Langloan, 62s. 6d.; 
Calder and Gartsherrie, 63s.; Summerlee, 64s.; and Colt- 
ness, 88s. 6d. (all shipped at G w); Glengarnock (at 
Ardrossan), 64s.; Shotts (at Leith), 63s. ; and Carron (at 
Grangemouth), 64s. 6d. 

Sulphate of Ammonia.—A quiet tone is still noticeable 
in the sulphate of ammonia market, and there has been 
little change in values. The current price may be taken 
at 11/. 6s. 3d. per ton for prompt business, Glasgow or 
Leith. The total shipments from Leith Harbour last 
week amounted to 1553 tons. 


Scotch Steel Trade.—The condition of the Scotch steel 
trade has not changed since last report, and specifications 
for heavy material are still, generally, rather scarce, 
although one or two makers are fairly well off in this way. 
In light ‘sections, and particularly material for structural 
pe the demand is as steady as ever, and prices have 

ened. Australia and South Africa have each sent good 
orders this week for considerable quantities, and some 
fresh inquiries are also to hand from Cente. The general 
export trade is fair. A meeting of the Scotch Steel- 
Makers’ Association was held in Glasgow on Monday, 
when the matter of prices was under discussion. It was 
quite expected that an advance of 5s. per ton would be 
made in the official selli prices, Pat for certain 
reasons no change was upon. _ It is quite probable 
however, that both ship-plates and angles will be ad- 
vanced in price by about 5s. per ton at an early date. 
The following are the present official prices :—Ship- 
lates, 5/. 17s. 6d. per ton; angles, 5/. 10s. per ton; and 
iler-plates, 67. 17s. 6d. per ton—all less 5 per cent. dis- 
count for Clyde delivery and for prompt specifications. 


Malleable-Iron Trade.—No improvement has taken 
place in the malleable-iron trade of the West of Scotland 
within the past week. Specifications continue very scarce, 
and some works did not manage to make a start on 
Monday owing to this cause. Consumers are ordering 
forward supplies very slowly, and only immediate require- 
ments are bein specified for. Merchants are under- 
quoting niakers by about 5s. a ton. 


Shipbuilding.—An order has just been placed with 








Messrs. Napier and Miller, Old Kilpatrick, by Messrs. 
Charles Barrie and Son, Dundee, for a steamer of 10,000 
tons dead-weight. This vessel will have a length of 420 ft., 
and will be specially fitted for cargo and passenger trade 
in the East, and for emigrant trade. 


Scotch Pig-Iron Trade.—Makers of Scotch pig iron 
report an active demand for all the ordinary brands, and 
a continue firm. Good inquiries for No. 1 qualities 

ave been received from the Continent. The demand 

for hematite is very strong, and buyers are anxious to 
cover uirements a distance ahead. Business 
has been done at 61s. per ton, but makers are not willing 
to sell under from 61s. 6d. to 62s. per ton. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Business in the heavy steel branches is 
quiet this week, but manufacturers are confidently 
awaiting orders which, it seems to be generally agreed, are 
going to materialise. @ armament houses and those 
supplying marine equipment are fairly busy, but the 
other main departments are quiet. It is reported that 
at last the pat ney steel-makers are getting signs that 
the home trade is to improve. For a long time British 
railway companies have been practically out of the 
market for railway steel, and it is felt that their require- 
ments must have accumulated to such an extent that 
they cannot withhold much longer their usual business. 
The Great Central Company are requiring about 1000 
wagons, and an order for 500 sets of wheels has 
already been placed in Sheffield. Matters are still 
very slow in rails, and it is not expected that Shef- 
field is likely to profit by the reported demands of 
the Grand Trunk Slee and the Swedish State Rail- 
ways. There has been a lull in the iron market, which 
was, perhaps, inevitable, seeing that manufacturers 
have been’ buying heavily for some time. The fact that 
the steel trade is said to be fully covered well into next 
year indicates that makers are certain of an increased 
demand for finished material in the near future. The 
high prices are still maintained ; indeed, it is said that 
hematite-makers are obviously discouraging further busi- 
ness by putting their quotations to prohibitive figures. 
pa BP makers are well sold, and there has been an 
abundance of business in Derbyshire common irons, prices 
of which have advanced fully 2s. 6d. during the past month. 
Forge iron is not altogether satisfactory, and do sear the 
finished-iron trade is rather better, it is still far from good. 
Sheffield bar-iron makers have not much work on hand. 
The lighter steel trades are brisk enough, especially with 
foreign countries. Engineers are still very slack. The 
summer appears to have been a bad time for the sale of 
garden tools and accessories, and although manufacturers 
turned out a large output, retailers appear to have a big 
quantity left on their hands. The contracting tool de- 
partment is quiet, In the electro-plate trade there is the 
peculiar position of some houses being very busy while 
others complain that things were never so bad. There is 
a slow improvement in cutlery. In addition to American 
and foreign demands the home department also shows a 
little stimulus. 


South Yorkshire Coal Trade.—There is a good demand 
for all grades of fuel at good prices, but it is thought that 
this is due to the limitation of the supply, as a con- 
sequence of several thousand miners being out of work 
through disputes. Reports regarding house coal vary, 
some collieries in | a good demand, while others are 
said to be doing very little. Steam coal rates at 9s. 6d. a 
ton. Not so much coal is going into the Baltic, and it is 
expected that the season cannot last many more weeks. 
For the moment, however, the pits are having great 
difficulty in meeting the orders they have on hand. 
Second-grade fuel is moving moderately, and steam nuts 
are rather inclined to increased activity. Coke has im- 
proved considerably, 10s. 6d. per ton being perhaps a 
normal quotation, with a distinct tendency to greater 
firmness. 








THe Wor.p’s Tin.—Last year’s production of tin is 
estimated at 116,648 tons, as compared with 103,365 tons 
in 1907. To these totals the Straits Settlements con- 
tributed 67,760 tons and 58,800 tons respectively. 


THE Srpertan Raitway.—Reference has several times 
been made in these columns to the unsatisfactory state 
of large portions of the great Siberian railway and the 
extensive repairs that are necessary. It appears that 
these are actually more extensive than was at first anti- 
cipated. The section likely to give most trouble and to 
entail the greatest expenditure is the one between 
Atschinsk and Irkutsk, a distance of some 1200 versts. 
The curves and gradients have there proved such a serious 
obstacle to traffic that great alterations have been decided 
upon. It is, for great distances, a question rather of 
building a new line than of improving the old, inasmuch 
as the former, at places, deviates half-a-dozen miles or 
more from the line of projected improvement, though at 
others it follows the present track. Cuttings of consider- 


able importance and large embankments are being con- 
struc 80 as to procure a straighter and more level 
track. e mistaken economy of building the old railway, 


both the roadway and bri for only one set of rails 
will now be remedied, at least as far as the former is 
concerned, a work which will occupy several years, and 
which, to begin with, embraces the more central portion 
of the line. The Baikal Railway, however, will also have 
to be rebuilt and transformed into a double-track railway, 
with the exception of the bri which, on account 0! 
the cost, will remain as they are. work on the Baikal 
railway will probably necessitate the complete stoppage 
of the traffic. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Quietness now characterises 
the market so far as Cleveland pig iron is concerned, and 
values are easing. This was to be expected after the 
h buying of a little while ago. Consumers have 
satistied their requirements, at all events for the present, 
and shippers have also bought to meet their needs for a 
little time. Deliveries of pig iron are on a fairly good 
scale, but they are not heavy enough to absorb the out- 
put, with the result that stocks continue to accumulate. 
Cleveland iron is going into the public warrant stores at 
the rate of some 1300 tons per working day, and the stock 
there is fast approaching 300,000 tons. In addition to this 
makers’ stores of both Cleveland and hematite iron are 
understood to be considerable, and are still accumulating. 
A few small lots of No. 3 g.m.b. Cleveland pig iron have 
this week realised 51s. 6d. for early f.o.b. delivery, but 
purchases are now possible at 51s. No. 1 is obtainable 
at 53s. 3d.; No. 4 foundry at 49s. 6d.; and No. 4 forge at 
49s. 3d. Demand for East Coast hematite pig iron con- 
tinues good, and prices still tend upward. Mixed numbers 
are said to be offered by some second hands at 58s. 6d. for 
early delivery, but several leading merchants as well as 
makers ask 59s. For delivery to the end of the year the 
lowest quotation for hematite is 60s. Foreign ore is very 
strong. Mine-owners are not disposed to quote, and 
consequently dealers here will not commit themselves 
ahead. For early delivery values are based on 17s. to 
17s. 6d., ex-ship Tees, for Rubio of 50 per cent. quality. 
Coke is in good demand for local consumption, and values 
areimproving. Average blast-furnace qualities are 16s. 9d. 
delivered here. 


Manufactured Iron and Steel.—Slow but steady im- 
provement is noticeable in most branches of the manu- 
factured iron and steel industries. Prospects are more 
encouraging than for a long time past. orks are gra- 
dually becoming better employed and negotiations are in 
progress for some very substantial orders. Quotations all 
round are firm and advances may be made at any time. 
Common iron are 7l.; packing iron, 5/. 5s. ; iron 
ship-plates,  6/.; iron ship-angles, 7/.; iron ship-rivets, 
71. to 71. 5s, ; steel bars, 6/.; steel ship-plates, 6/. ; steel 
ship-angles, 5/. 7s. 6d. ; steel rivets, 7/. 10s. ; steel strip, 
61, 2s. 6d. ; steel hoops, 6/. 5s. ; and steel joists, 5/. 7s. 6d. 
to 5l. 15s.—all less the customary 24 per cent. discount. 
Cast-iron railway chairs are 3/. 10s. ; cast-iron columns, 
6. 10s.; light iron rails, 6/. 7s. 6d.; heavy steel rails, 
51. 5s. ; and steel railway sleepers, 6/. 10s.—all net cash 
at works, Iron or steel galvanised corrugated sheets, 
24 gauge, in bundles, are 110. f.o.b.—less the usual 4 per 
cent. 

Pig-Iron Shipments.—Pig-iron shipments are rather 
disappointing. Up to date this month they average 3365 
tons per working day, the total clearances ing returned 
at 23,552 tons, 20,805 tons of which have gone from Mid- 
dlesbrough and 2747 tons from the neighbouring port of 
Skinningrove. To the same date last month the total 
clearances reached 29,122 tons, or a daily average of 4160 
tons, and for the corresponding part of September last 
year the clearances of pig were returned at 27,902 tons, 
or an average of 3980 tons per working day. 





TurkisH Ratways.—A recent Imperial Iradé, accord- 
ing to the Levant Herald, authorises the Ministry of 
Public Works to si a concession for a railway in 
Anatolia, which will connect Siras, Van, Yumurtalik, 
Diabekir, Suleimania, and Mosul. The ge have 
asked for permission to exploit mines within a zone ex- 
tending to a distance of 10 kilometres on either side of 
the line throughout its length. 





FLoatinG Dock ror PenartH Dockx.—A floating dock, 
constructed to the order of the Penarth gory oy 
Ship-Repairing Company, Limited, of Penarth k, 
Port Cardiff, was launched at the Wallsend yard of 
Messrs. Swan, Hunter, and Wigham Richardson, Limited, 
on Thursday, September 2. The dock is of the off-shore 
or single-walled t; Re and was designed by Messrs. Clark 
and Standfield, of estminster. It has an over-all length 
of about 382 ft., an extreme width of 75 ft., and is capable 
of accommodating vessels having a beam of 57 ft., with a 
draught of water up to 20 ft., and a tonnage of 4500 
tons. The dock is attached to the shore by means 
of booms and columns, eight in number, the booms being 
hinged and pivoted at the dock and shore ends to permit 
of the lowering and raising of the dock when vessels 
are being docked and undocked. Two sets of pump- 

ng machinery are supplied to the dock, consisting 
of four centrifugal pumps, and engines for 9 
them, by Messrs. Gwynnes, Limited. Steam is suppli 

by two large Babcock and Wilcox boilers, working 
at 1601b. pressure. This plant is capable of lifting 
vessels of about 7000 tons dead-weight in 45 minutes. 
\ duplex reciprocating pump, with a capacity of about 
100 tons per hour, has y Bom supplied by Messrs. Henry 
Watson and Sons, Newcastle. is pump has a connec- 
tion to the main drain of the deck. ere is also a con- 
nection to the sea. On the delivery side the pump is con- 
‘ected to a service pipe, which has connections at intervals 
for 3-im. delivery hose. The pump is capable of throwing 
three jets of water toa height of 40 ft. To enable this 


_ floating dock to enter the wet dock in which it is destined 


‘> work, the entrance to which is several feet less than 
the width of the dock, there is a longitudinal joint 
running the whole length of the pontoon. On arrival of 
the dock in Penarth Roads this joint will be disconnected, 
and the separate sections towed into the wet dock, and 
thereafter reconnected, and the attachments to the quay- 
wall completed. 








NOTES, FROM THE SOUTH-WEST. 


Cardif.—The steam-coal trade has shown depression, 
and prices have exhibited a downward tendency, although 
quotations for the very best large have remained unaltered 
at 17s. 9d. to 18s. ao ; secondary qualities have ranged 
from 15s. to 16s. 9d. per ton. The best ordinary house- 
hold coal has brought 14s. 6d. to 15s. 6d. per ton; No. 3 
Rhondda has made 17s. 3d. to 17s. 9d. per ton. 
Smalls have m quoted at 10s. 6d. to lls. per ton; the 
demand has been moderate. voany coke has been 
quoted at 19s. to 22s. per ton, and furnace ditto at 
17s. to 18s. _ ton. As regards iron ore, Rubio has made 
16s, 3d. to 16s, 9d. per ton, upon a basis of 50 per cent. 
of iron, and charges, including freight, insurance, &c., to 
Cardiff or Newport. 

South Wales Coal-Mining.—In his report for 1908 Mr. 
F. A. Gray, inspector of mines for the Cardiff district, 
states that on the formation of the district in 1901 the 
total number of persons employed was 80,221, while the 
output was 20,675,940 tons. Since that time there had 
been an increase of 21,269 in the number of persons em- 
ployed, and of 4,096,966 tons in the production. The 
quantity of mineral produced per person employed 
showed a decrease in 1908 as compared with the produc- 
tion of previous years, and was Seat than in any year 
since the district was formed. Sixteen coal-cutting or 
‘‘holing” machines were at work in ten collieries in the 
district daring the past year, and 102,022 tons of coal 
were produ by them, being a decrease of 14,462 tons 
as compared with the previous year. The number of 
accidents reported during the year was 713, of which 129 
proved fatal to 134 persons. The number of tons of coal 
raised per fatal accident was 190,486. 


Dowlais.—The Goat Mill has been fairly active with 
heavy manufactured goods. The Big Mill also had a 
good output of short rails for collieries, fish-plates, angle- 
iron, &c. Upon the whole, business prospects are con- 
sidered to have improved during the last few days. 


Mails at Plymouth.—The Great Western Railway 
officials at Plymouth accomplished on Monday a rapid 
transfer of passengers, mails, and ie from the North 
German Lloyd liner Kaiser Wilhelm der Grosse, from 
New York. The liner dropped anchor in Cawsand Bay 
at 6.45 a.m. for the Epona: xg of landing 22 passengers, 
1222 bags of mails, and specie of the value of 257,026 dols. 
The mails were passed down to the Cheshire in 22 
minutes, and at 7.35 a.m. the tender was alongside Mill- 
bay pier. Only 14 minutes were occupied in entraining 
the mails, and a non-stop train reached Paddington at 
11.58 a.m., after a four hours’ run. The mails were, 
therefore, delivered in London 5 hours 13 minutes after 
the Kaiser Wilhelm der Grosse cast anchor. 


The ‘‘ Blonde.”—The new unarmoured cruiser Blonde 


will be laid down on No. 5 building-slip at Pembroke, 
after the launch of the Blanche in October. 





Tue Panama Canat,—The actual cost of the work done 
upon the Panama Canal by the Canal Commission to the 
dees of May, this year, was 104,177,885 dols. This total 
was made up as follows :—Civil administration, 2,689,653 
dols.; sanitation, 8,605,036 dols; construction and engi- 
neering, 46,799,763 dols. ; ee improvements, 
6,476,607 dols.; plant account, 39,177, dols. The total 
cost of the canal to the close of May, this year, was :— 
Costs as above, 104,177,884 dols. ; paid for French fran- 
chises, 40,000,000 dols.; paid the Columbian Govern- 
ment, 10,000,000 dols.; making an aggregate of 154,177,884 
dols. 





Exectric FurNACES FOR STEEL MANUFACTURE. — 
According to a recent summary there are about eight 
electric furnaces in operation in the manufacture of steel. 
The Hérault system heads the list with nineteen, next 
comes the Kjelling system with fourteen, that of Stassano 
with ten, and that of Réchling-Rodenhauser, as well as 
that of Girol, with the same number. The rest are 
divided amongst some eight systems. The Hérault and 
Kjelling, as well as several of the others, use one-phase 
alternate current. More than ascore of the above electric 
furnaces are employed in Germany and Luxembourg ; a 
dozen in Italy, of which most are of the Stassano type ; 
the rest are distributed over Sweden, Austria, the Uni 
States, Switzerland, England, Belgium, Spain, and 
Brazil ; others, however, are in course of construction in 
different countries, and the above do not include the 
electric furnaces that produce pig iron direct from the 
2. ae are to be in Canada, California, and 

weden. 


LeEps.—The debt of Leeds amounted at the close of 
March, this year, to 12,264,120/., showing an increase for 
the past twelve months of 297,614/. The expenditure on 
capital account in 1908-9 was 544,881/., the Principal 
items being :—Water works, 200,613. ; tramways, 64,301/. ; 
electric lighting, 37,130/.; gas works, 12,2711.; sewage 
works, 34,614/. ; street improvements, unhealthy areas, &c., 
49,441/,; and education, 120,667/.; the expenditure made 
by the City Council on capital account to the close of 

h was 16,429,097. In = nite — works 

red for 3,398,764.; gas works for 1, .; tram- 
oe for 1,419,513/.; electric lighting for 936,651/.; and 
markets for 487,8697. As regards unremunerative works, 
the council had expended, at the close of March, 2,729,711/. 
on street improvements ; 1,581,666/. on er and 
sewage works ; 771,676/. on unhealthy areas ; |, 9691, 





on parks; 452,842/. on hospitals ; 301,802/. on corporate | of 


buildings, and 1,376,928/. on school buildi and educa- 
tion offices. Rootrio get loo: a t of ae 

ear ; wor: a to .> tramways, a profit o 
Bi.b00r; and water works, a profit of 14,0007, 





MISCELLANEA, 

Me wy to = Journal de St. a at we a the Vladi- 
Vv way Com y aroqnlarging eir system v 
considerably, by building a series of branch lines 7 Aen 
to connect the districts lying east of the system with the 

main line. 

The present output of coal at Spitz is about 50 
tons, and at the coal-mines at Advent y a depth of 
about 1200 ft. has been reached. The coal is said to be 
of the best quality; its heating value is t, and it 

ives very little smoke or ash. There is y a good 

d for it, more especially for steamers’ use. 


According to the Schweizerische Techniker Zeitwng, the 
(one of petroleum in Italy is gradually increasing. 

he richest wells are in the provinces of Pi and 
Parma, and in the Liri ‘Valley, Sicily. The output in 
1906 amounted to 20,000 tons. There are three refining 
works in the country. 


The Union of Belgian Portland Cement Manufacturers, 
which has suffered much through the reduction of prices 
on the part of the outside works, of which the number 
keeps increasing, is about to be dissolved, so as to be 
better able to fight these outsiders. The result will no 
doubt be an increased competition from Belgium in 
various foreign markets. 


The progress of railway construction in Algeria is 
likely to give a great impetus to the mining industry of 
that country, which is known to possess important lead, 
zinc, copper, and iron-ore deposits. At the present 
moment syndicates are being formed for the purpose of 
working several lead-ore deposits, and an export of con- 
siderable magnitude of this metal may be looked for. 


It has been found necessary to renew the Baku-Batoum 
petroleum pipe-line for a distance of some 75 versts, 
where it passes through salt ing districts. In these 
places the pipes are comparatively quickly affected, and 
excessive leakage is caused. section of the pipe- 
line in question is that between Adschikabul and 
Jelissawetpol. A pro reconstruction of: the pipe- 
line throughout its entire length has, in the meantime, 
been abandoned. : 


A scheme for supplying hydro-electric power to Naples, 
elaborated in 1904, is now to be put into execution. It 
is concerned with the utilisation of the sources of the 
Volturno River, about which the State, the municipality 
of Naples, and private ies, could not come to an agree- 
ment for some time. The sources lie between Rachetta 
and Castellone Volturno, in the province of Campo . 
A dam is to be built and the water led by a conduit and 
pipes to turbines, which are to drive three-phase generators 
at 5000 volts. The pressure is to be raised to 45,000 volts 
for transmitting about 16,000 horse-power over 50 miles 
to Naples, where the pressure is to be reduced prior to 
distribution. One overhead line will supply the works 
situated without the Douane gates; a second overhead 
line will lead to the west of the city, and the city proper 
will be served by underground cables. The Ilva Iron and 
Steel Works, now in course of erection at Dagne, will 
be served by the second line. The Azienda Autonoma 
del Volturno, with the Mayor of Naples at the head of 
the Board, will be responsible for the working. 








“Tur Metat Inpustry.”—We have received a copy 
of the first, August, issue of ‘‘The Metal Industry,” a 
monthly journal for the non-ferrous metal trades, pub- 
lished by the Louis Cassier Company, 33, Bedford-street, 
Strand, at the price of 6d. The number has thirty-two 
pages of illustrated subject-matter, dealing with the 
metal equipment of the Mauretania, Platinum Mines in 
Columbia, Metals as Factors in Airships, Recovery of 
Precious Metals from Crucibles, and others. 





Tue Iratian Navy.—The Sole, of Milan, has recently 
stated that work is so congested at the State shipbuilding 

ards that the Minister of Marine is submitting to the 
porwr call a report on the rere | of putting out a 
larger quantity of work to contract. The pro sug- 
gest that contracts should be let for the building and 
engining of two large battleships, for engines for another 
battleship to be built at Spezia, for other machinery, a 
new dock for submarines, twelve torpedo-boat destroyers, 
and fifty coast-defence torpedo-boats. 





Lines of Access TO THE SIMPLON. — An ment 
recently arrived at between France and Switzerland pro- 
vides, among other stipulations, that France shall con- 
struct the portion of the new Frasne-Vallorbe line on 
French esters, out shall authorise the Paris-Lyons- 
Mediterranean Railway Company to construct and work 
the portion on Swiss territory, according to the of 
the treaty of October 14 and 15, 1902, modified on June 7, 
and 8, 1909. Vallorbe station is to become an interna- 
tional station from the customs point of view. The short 
cut Bussigny- Vallorbe is toform the subject of furthernego- 
tiations between the two countries when the two French 
and Swiss railways con are of opinion that the deve- 
lopment of traffic makes this necessary. soon as the 
sercenent egarding distribution of traffic, signed between 

he Swiss railways ani concessionnaires of the Mou- 
tiers-Granges line, becomes final, the vernment 
is to authorise the Eastern of France Railway Company 
to find the necessary capital for the laying of this ies 
which is to be finished within two years of the letion 
the Litschberg tunnel and line. Should the French 
Government finally decide to build the Faucille ap h 
to Geneva, the Swiss Government would © the 
work needed on the portion of that approach line situated 
on Swiss territory. 
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NOTICE OF MEETING. 


Tus InstrrvTion oF Minine Enorveers.— Wednesday, Sept- 
ember 15, at 11 a.m., in the Lecture Hall of the Wéod Memo? 
Hall, of the North of England Institute of Mining and Mechanical 
Engineers. The following = will be read, or taken as read:— 
1. “ Fire-Damp Caps and the tection of Fire-Damp in Mines by 
Means of Safety-Lamps,” by Messrs E. Bessell Whalley and W. M. 
Tweedie. (Illustrated by <e~y 2. ‘‘ Equipment for the 
Study of Flame-Caps and for Miscellaneous Experiments on 
Safety-Lamps,” by fessor G. R. Thompson. 8. ‘* An Avcount 
of the Method Employed in Stopping an Extensive Leak, under 
High Pressure, in the Tubbing of the East Pit, Murton Colliery, 
1907,” by Mr. W. O. ‘Wood. : 4. “Sinking through Sand at New- 
og a ng» by Messrs. E. M. Bainbridge, un., and Walter 
M fearn. . The following papers, which have already appeared 
in the Transactions, will be open for discussion :—(a) “ Electricity 
in Coal-Mines,” by Mr. Robert. Nelson, vol. xxxvii., page 459. (6) 
“Comparison between the Value of Surplus Gas from Regenerator 
By-Product Coke-Ovens and Steam Produced by the Waste Heat 
from By-Product Coke-Ovens, with Special ference to the 
Evence Coppée New. By-Product Ovens,” by Mr. Mansfeldt H. 
Mills, vol. xxxvii., page 537. (c) ‘‘The Use of Concrete for Mine 
Support,” by Professor W. R. Crane, vol. xxxvii., 560. 
Thursday, September 16.— Excursion to the River Tyne, the 
Carville Power Station, and the Harton Colliery. Friday, Sept- 
ember 17.—Excursion to the, Sinking of the Newbiggin Colliery 
or to the Excavations of the Roman Site at Corbridge. 





~ Reapine - Cases.—Reading-cases which will hold twenty-six 
numbers of ‘* ENGINEERING,” may be had of the Publisher or of any 
newsagent. Price 6s, each. _ 
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FAILURES AND FRACTURES OF 
MOTIVE POWER MACHINERY. 


Nor the least important concomitant of the 
advent of autumn, from the engine-builders’ stand- 
point, is the issue of Mr. Longridge’s annual report 
to the British Engine, Boiler, and Electrical In- 
surance Company, Limited. Information, often 
full and complete, is usually readily attainable as 
to instances of successful engineering practice ; but 
much greater reticence is shown as to the publica- 
tion of details of the constantly-occurring cases of 

rtial or complete failure of expensive machinery. 

or this there are several reasons. At the best the 
fact that machinery has broken down requires 
explanation, and at the worst it is evidence of 
incompetence or dishonesty on the part of its 
builders. Further, since most failures are instruc- 
tive, a knowledge of their details has an indirect 
commercial value, which there is naturally no 
anxiety toshare with business rivals. It is easy to 
understand, therefore, how it is that this annual 
report of Mr. Longridge constitutes almost the sole 
source available to the public at large of information 
as to defects in mechanical engineering practice, 
At one time steam-engines and boilers alone 
came under Mr. Longridge’s purview. Later on 
the gas-engine began to take an important place as 
an industrial prime mover, and it became necessary 
to include in the report data as to its at one time 
frequent failures. Now it appears to be as reliable 
as the steam-engine, though in-this connection it 
must be borne in mind that the gas-engines discussed 
in Mr. Longridge’s report are generally relatively 
small and modern, whilst the steam-engines are not 
only commonly older (one mentioned in the present 
report dates from 1836), but are usually much 
larger, and the real troubles with gas-engines do 
not commence until the size becomes considerable. 
As matters stand, one steam-engine out of every 
9.4 insured broke down in the twelve months 
covered in the report, and one gas-engine in every 
9.1. 

The causes of the year’s failures are classified by 
Mr. Longridge in Tables I., II., and III., which we 
reproduce on the next page. From these tables 
it will be seen that the number of accidents for 
which steam-engine valves and gears are responsible 
is steadily increasing, and Mr. Longridge suggests 
that perhaps more strength, and certainly more 
careful design, is required in the various details in- 
volved. It would be interesting to know whether 
an increase in the average speed of revolution is in 
any way responsible for these failures. Screws 
and cotters which will hold with perfect security in 
the case of a slow-running engine will jar loose in 
almost no time at high speeds. The latter has 
also a bad influence on the wear of release-gears, 

The reduction in the failures of spur-gearing is, 
it appears, almost wholly attributable to the reduced 
reports that 
whilst wheels have been constru to run with a 
pitch-line speed of 3000 ft. per minute, yet his 
experience shows that for a sound and lasting job 
1800 ft. per minute should not be exceeded in the 





case of heavy main driving gears, and that the gear 
ratio should not exceed 2} to 1. It is possible, 
however, that this latter figure may be dependent 
on the character of the teeth. Very high gear 
ratios have been successfully adopted in other 
departments of engineering by making the teeth on 
one wheel almost all point, and on the other almost 
all root, so that the teeth are in- contact almost 
wholly during recess, and but little during approach. 

Léss trouble, it appears, is being experienced 
with crank-shafts, due mainly to a reduction in 
the working stresses now permitted. Many large 
makers now limit this to lb. per square m4 
taking Rankine’s formula for the equivalent. bend- 
ing moment, which would correspond to a stress 
of probably about 10,000 Ib. r square inch if 
Guest’s formula were .used. evertheless, even 
this low working stress.does not appear in all cases 
to afford safety, as particulars are given of the frac- 
ture of a fluid-compressed steel shaft under a stress 
(as calculated by Rankine’s formula) of but 4550 Ib. 
per square inch after a useful life of but sixteen 
years. The only plausible explanation of the acci- 
dent apparent is that the neck at which the 
fracture occurred had given a good deal of trouble 
from heating during its early history, and the cracks 
which finally led to failure may have originated then 
and been slowly developed in after years. Troubles 
originating in the use of superheated steam are 
now becoming a hardy annual in the reports. Mr. 
Longridge, after citing a case in which the slide- 
valve of an engine cut through 4 in. of metal in about 
two months, after a start was made with super- 
heated steam, remarks that -his experience with 
slide-valve engines thus operated is not encourag- 
ing. Corliss valves, he continues, work well with 
steam at 500 deg. Fahr., and perhaps even higher, 
but for really high temperatures he recommends the 
use of multiple-beat Soup tabvbs. A serious frac- 
ture of a cylinder-cover, due to the use of a thick, 
soft packing-ring lying entirely within the ring of 
the studs, is also described in the report. In such 
circumstances very heavy bending strains may be 
developed in the flange when the nuts are screwed 
up, and if, as usual, the cover is of cast iron, there 
is eminent risk of failure, Details as to an accident 
of the same kind are also quoted by Mr. Longridge 
from a recent Board of Trade report. 

A bad accident, entailing the stoppage of a mill for 
forty-six days, arose from the omission of some pro- 
vision for preventing the spreading of a connecting- 
rod strap, which was simply secured by folding 
cotters, without through bolts or clips to prevent 
the strap opening out. The engine was built in 
1875, and the owners, Mr. Longridge stated, had 
been repeatedly warned that they were running 
a risk in not spending 40s. in the way of precau- 
tions, but after their kind took no heed. When 
finally a cotter broke, there was nothing to hold 
the ends of the strap in. The rod being thus re- 
leased made a pretty general smash of the engine. 
A number of cases are recorded of the failure of 
marine type big ends, both as applied to steam and 
to gas-engines. The cause is not always obvious. 
In one case the breakage of the bolts is attributed 
to a nut working loose, thus permitting a certain 
amount of hammering, which extended a small 
crack, due originally, it is presumed, to water in the 
cylinder. In another case, water in the cylinder is 
also supposed to be the prime cause of the failure. 
In this instance the bolts were normally stressed to 
under 6000 lb. per square inch, and the material, as 
tested subsequently, proved to be of exceptional 
quality. The engine in this case was supplied with 
superheated steam, but Mr. Longridge thinks that 
this fact does not necessarily preclude the entrance 
of water as he suggests, e big-end bolts in the 
case of gas-engines are, he remarks, seldom made 
with fillets under the heads,'and the sharp corner 
here is a fruitful source of fracture. 

In the section of the report specially devoted to 
gas- engines, Mr. Longridge gives a detailed 
analysis of the stresses developed in the crank- 
shafts, fractures of which are by no means infre- 
quent, amounting in fact to 9 per cent. of the total 
from all causes. He adopts Guest’s method of 
combining a twisting moment and a bendin 
moment into an equivalent bending moment, and 
concludes that the stress calculated with the latter 
as basis should not exceed 9000 Ib. square inch 
in the case of a shaft with two bearings, and 8000 Ib. 

r square inch’ in the case of a shaft with three 

ings. He further notes that test-pieces cut 
from the webs of forged crank-shafts in the direction 
of the crank are commonly weaker under impact or 
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repeated bending tests than specimens taken 
.paralle] to the axis of. the shaft, and suggests that 
the working stresses on the webs should be re- 
duced, though wherever possible built-up cranks 
are to be preferred. 


TABLE I.—Steam-Engines. 














Description of Parts which are by a During 
Believed to have Given Years | 
Way First. Previous | — oe 
to 1907. 1907. 1908. 
per cent. per cent|per cent 
Valves and valve gear .. -| . She | 28.0 34.8 
Spur gearing .. Se 148 | 10.2 8.1 
Air-pump motions ae ye . 10.4 | 10.2 5.2 
Air-pump buckets and valves os 7.3 4.0 6,2 
Columns, entablatures, bed-plates, 
and pedestals .. ea vs ee 6.9 7.7 5.2 
Cylinders, valve-chests, and covers. . | 5.2 7.2 6.2 
#2 eee as oar’ | 0.0 0.9 
Parallel motions and links vey 4.5 5.6 1.9 
Main shafts 2s - eo * 4.4 2.6 2.9 
Pistons, with their covers, rings, and 
bolts... ae os oe ee 3.2 5.6 5.7 
Governors and governor gear oe 2.6 2.0 3.3 
Connecting-rods, straps, and bolts .. 2.4 2,0 2.9 
Piston-rod crossheads .. + + 2.3 3.6 0.9 
Fly-wheels ie ae 2.0 2.0 4.8 
Air-pumps and condensers 19 | &1 4.8 
Piston- +s oe 18 2.0 3.3 
Crank-pins s'') a9 1.4 
Cranks... wd oF 11 1.0 0.5 
Beams and side levers .. 09 | 16 0.0 
Gudgeonsin beams... ae 08 | 00 0.0 
Main driving-ropes and belts. . uy 0.2 0.0 0.5 
Total wrecks, cause not ascertained 0.2 0.0 0.0 
Second motion shafts .. ay ‘% 01 | 00 0.5 
| 100.0 | 100.0 100.0 








Tasie IIl.—Gas and Oil Engines. 











During. 
Description of Parts which are Average . 
Believed to have Given pape a ars TPT Oa 
Way First. 1907. | 1908. 
| per cent. |per cent per cent 
Valves and valve gear ‘a -| 82.6 43.3 31.3 
Cylinders and cylinder ends .. 16.6 13.6 9.4 
Pistons... sa oe es a 11.7 2.7 4.8 
Connecting-rods and their bolts ..; 112 8,1 10.8 
Main shafts ‘in 6 on bal 5.0 4.7 9.1 
Governors and governor gear ee 44 7.4 4.8 
Silencing-boxes and exhaust-pipes ..| 4.4 14 2.4 
Fly-wheels and driving-drums “a 4.3 4.7 5.4 
Clutches and couplings. . 3.5 0.0 0.0 
Frames and pedestals .. 2.8 4.0 1.2 
Bolts* ee ee és oe oe 2.6 14 2.4 
Total wrecks, cause not ascertained 1.0 0.0 0.0 
Main driving-ropes or belts .. ae 0.0 0.0 0.0 
Miscellaneous... st a a 0.0 5.4 5.4 
Gas-producer plants eee” wae 3.0 
| | 
| 100.0 | 100.0 | 100.0 





* These bolts do not include bolts in pistons, air-pump buckets, 
valves, connecting-rods, a and other moving parts, the 
bolts in these parts being tabu ted with the parts to which they 
properly belong. 


Taste III.—Showing Rough Classification of 











Breakdowns. 
iit Steam | Gasand Oil 
Engines. | Engines. 
per cent. | per cent. 
Accident and causes unascertained .. 29 } 35 
Old defects or deterioration by wear and | 
tear .. os de os ee eel 16 | 20 
Weakness, bad design, workmanship, or| | 
material .. oe ee oa “a 31 | 18 
Negligence of owners or attendants .. 25 27 
100 | 100 





The proportion of electrical machinery used 
appears to be increasing, but Mr. Longridge re- 
marks that the breakdowns appear to augment in 
equal proportion. Direct-current dynamos appear 
to give the least trouble, whilst in the case of 
motors the advantage lies with those using alter- 
nating current, There is no oy oir aa appa- 
rent in the care and intelligence towed on this 
class of machinery. No less than 30 per cent. of 
the failures of motors and 28 per cent. of those of 
dynamos wore directly attributable to dirt and 
neglect. On the other hand, failures due to the bad 
design of motors were but 11 per cent. last year, as 
compared with 18 per cent. in the preceding twelve 
months, Several accidents arose tas stray pieces 
of iron, carelessly left near, being attracted in be- 
tween the magnet poles, Ring lubrication also 
seems to lead to accidents, since beari thus 





fitted require attention so seldom that they are 
liable to get none at all, and the oil-well becoming 
dry, the white metal is melted, allowing the arma- 
ture to come into contact with the pole-pieces. 
Great difficulty is found, Mr. Longridge also states, 
in preventing the passage of oil to the back ends of 
commutators, where it gives rise to short circuits. 





THE STRENGTH OF SOUTH 
AUSTRALIAN TIMBERS. 


On page 35 of our eighty-third volume we pub- 
lished an account of some tests that had been 
carried out on the hard woods of Western Australia, 
which account contained some very useful data re- 
garding the most important timbers grown in that 
State. Since the time our article appeared, Pro- 
fessor R. W. Chapman, B.A., B.C.E., has, at the 
University of Sydney, made some 200 tests of 
several of the timbers indigenous to South Aus- 
tralia, which are of special interest, as some of 
the woods experimented upon must prove of great 
value in many industries, and up to the time the 
tests were carried out little was known about their 
physical properties. The only previous recorded 
tests upon the strength of South Australian timbers 
were some carried out by Professor Warren, and 
chronicled in his book on ‘‘ Australian Timbers,” 

ublished in 1892. The different woods to which 

ofessor Cliapman devoted his attention were 
Red Gum, Pink Gum, Stringy Bark, Manna Gum, 
Blue Gum, White Gum, Box Gum, Peppermint 
Gum, Bastard Box, and Sugar Gum, which, when 
delivered, contained a percentage of moisture rang- 
ing from 20 to 50 per cent. This, after drying, 
decreased in the smallest specimens to about 9 per 
cent. It was found that during drying the adhere 
contracted very considerably across the grain, 
the greatest contraction being parallel to the 
rings. It was found, however, that the contraction 
varied greatly in different woods : with Pink Gum 
and Blue Gum it was very uniform, while in the 
Red Gum it was very uneven ; this last wood, too, 
warps badly, as do also Manna and White Gum. 
It was found that the strength of the timber was 
much influenced by the amount of moisture it con- 
tained, whether this was in the form of natural sap 
or water absorbed. This fact about timber had 
been clearly proved by previous experiments on 
other woods. Each of the specimens was subjected 
to five different classes of tests—namely, transverse 
stress, to determine the strength of a beam ; direct 
tension; shearing along the grain ; compression 
along the grain; and compression across the 
grain. 

A fact that was clearly demonstrated by the 
beam tests was that the amount of deflection 
depended on the time the load remained on 
the beam, even when the load was only a small 
gar of that which would break the beam. 

e modulus of elasticity of timber found by ex- 

riments in the testing-machine, where the load 
is increased gradually, is likely to be much higher 
than should be reckoned on in practice, when the 
deflection is computed from a beam on which the 
load is likely to remain for some time. In com- 
puting the amount of deflection of a beam under 
practical loadings, the actual value of the modulus 
of elasticity used should not be more than half the 
usual tabulated value as deduced from ordinary 
tests. 

Professor Chapman considers that as the strength 
of most woods under direct tension is so high, 
compared with their strength in other ways, that 
timber seldom fails in this way, and that tension 
tests are therefore not of very much importance 
from a practical point of view. Such tests were, 
nevertheless, sk With shearing, however, par- 
ticularly along the grain, the case is different, as all 
wood is comparatively weak in th‘s direction, and a 
point worth particular notice is that the shearing 
strength across the rings of growth is much less 
than that parallel to the rings. This is what might 
be expected, although we do not know that it has 
ever been demonstrated before. In the compres- 
sion tests along the grain it was found that in 
every case the fibres buckled over along a 
plane inclined to the axis of the block, the 
greatest slope of this plane being always parallel 
to the rings. The compression tests across the 
grain were to ascertain how far an iron block 
crushed into the wood under different loads, first 
to an amount of 3 per cent., and, secondly, to an 
amount of 15 per cent. of the depth of the specimen. 
The test-blocks were 8 in. long and from 3in. to 
4 in. thick, the iron block being 4 in. wide, extend- 
ing the whole width of the beam. 

All the tests showed that Pink Gum is a very 
fine timber, of a remarkably dense uniform nature. 
Specimens of Sugar Gum cut from matured forest 
trees also gave very good results, although the 
wood is not so uniform as Pink Gum. Manna Gum 
and White Gum appear to be the poorest of the 





South Australian timbers. The tests on Pink 
Gum showed that it had a modulus of rupture of 
12,578 lb. per square inch, a tensile strength of from 
10,430 lb. to 12,029 lb. per square inch, a shearing 
strength along the grain of from 1264 1b. to 1539 lb. 
per square inch, a compressive strength along the 
grain of 8600 lb. per square inch, and a compres- 
sive strength across the grain of 4899 lb. per square 
inch, when a deformation of 3 per cent. was pro- 
duced, and 7033 Ib. per square inch when the de- 
formation was 15.per cent. This wood weighs 
about 70 lb. per cubic foot after being stored for 
over twelve months, and when it contains about 
12 per cent. of moisture. 

The following is a table giving the results of the 
tests on beams made from the various woods :— 











| 
“ne i - = - j — Pe 
Jog @ ss | | BB] 
Timber.  [255) 25 | 3S | 2& | Remarks, 
fes| 22 | 33 | 42 
iSos| $2 | Sa |88 
a> "| | -@ eY | 
| | Ib. per | Ib. 
8q. in. 
Blue Gum .. 14 | 10,550 | 1,598,300) 58 
Manna Gum 16 9,880 | 1,426,000 | 52.9 
Pink Gum... ae 13 12,578 | 1,596,000; 70.5 
Stringy Bark— | 
(a) Eucalyptus 
obliqua .. 13 14,040 | 1,979,000 
(b) Eucalyptus 
ecapilulata 11 14,343 | 1,915,500 
RedGum..  ..| 12 | 11,873 | 1,220,000 
Box Gum .. -| 13,900 | 2,058,000 66.8 
Sugar Gum 15 15,662 2,215,009 70.7 From  ma- 
| tured tree. 
ow o 15 9,717 1,544,000 | Not | From tree 29 
| | given| years old. 
9 se 12 | 15,575 | 2,234,000 Not | From tree 14 
} given! years old. 
Peppermint Gum 17 | 13,600 | 2,374,000 70.8 
Bastard Box -.| 11 | 12,240 | 1,637,000 65.8 
White Gum (Zuca- | | 
lyptus rubida) ..| 12 | 8,391 | 1,550,000 | 60.5 | 
Pinusinsignus ..| 11 | 3,504 | 1,059,000| Not | 
given | 
American Oak ..| 12 | 11,500 | 1,800,000 | About| 
| 50 


American oak is inserted in the table so that its characteristics 
may be compared with those of the other timbers. 


Full particulars of Professor Chapman’s experi- 
ments are published in the Transactions of the 
Royal Society of South Australia, vol. xxxii., 1908. 





WARRANTIES AND ENGINEERING 
CONTRACTS. 

In engineering contracts disputes are liable to 
arise between the buyer and seller of tools and 
appliances, and these sometimes have their origin 
in a misunderstanding of the law as to warranty, 
and the responsibilities it involves. A case in 
point was heard at the last Birmingham Assizes, 
on July 27, when a firm of engineers and founders 
in Coventry sued another firm of engineers in 
Birmingham to recover damages for alleged breach 
of warranty. The defendants had supplied a 
crane, to be placed on a cupola platform, to lift 
about 15 cwt. In May last, soon after the crane 
was erected in its place, it fell over when carrying 
a weight less than it was warranted to carry, 
with the result that one unfortunate workman 
in the employ of the plaintiffs was killed, and the 
accident cost the plaintiffs over 200/., paid under the 
Workmen’s Compensation Act, and it was mainly 
to recover this sum that the plaintiffs sued the 
defendants. It was alleged by the defendants that 
the crane was perfect in its construction, and that 
it fell owing to careless erection by the plaintiffs, 
and an undue strain upon a particular arm of the 
crane which was not placed on a level foundation. 
In this case there was an amicable settlement, but 
as to the question of a breach of warranty—judg- 
ment was entered for the defendants, 

The case, however, is an illustration of the 
mistakes made on both sides as to what warranty 
means. Here was no breach of warranty by the 
makers of the crane, but, as it broke down, 
the plaintiffs evidently thought there was. Such 
a dispute probably should never have reached a 
Court of Law, for apparently the plaintiffs, by 
undertaking themselves to erect the crane, had 
made it impossible to prove that the crane fell 
through any defect for which the makers of the 
crane could be held accountable. The jury, as a 
matter of fact, held there was no breach of 
warranty. The case might have been different if 
the contract had included the erection of the crane 
by the makers and its delivery in working order. 
Then there would have been an implied warranty, if 











SEPT. 10, 1909. ] 


ENGINEERING. 





355 











there was none expressed, that the crane was fit for 
use. The principles which govern warranty in a 
contract, if rightly understood, should save the 
trouble of fruitless litigation. 

In a contract of sale no particular words are 
necessary to create a warranty. It has been 
held by the Courts that any affirmation at the 
time of a sale is a warranty, provided it appear on 
evidence to have been so intended. If, for ex- 
ample, there is a defect in the article which is 
quite apparent to the purchaser, no warranty, even 
when expressed in absolute terms, will be construed 
as applicable to the apparent defect. . In all ordi- 
nary transactions of sale of goods there is an implied 
warranty of title—that is, the legal right of the 
vendor to sell the goods, But there is in a sale of 
specific goods no warranty implied as to the par- 
ticular condition or quality of the goods, or that 
they are sold to answer a particular purpose. Ina 
case where there was a sale of a certain inventor's 
‘* patent smoke-consuming furnace,” supplied to a 
brewery company, which was sued for the price, 
it was no defence on the part of the purchaser to 
say the thing was no use for their purpose. There 
was no implied warranty that it was. As a general 
rule, if a person contracts for the hire or purchase 
of a specific article, there is no implied warranty by 
the vendor that it is suitable for the buyer’s pur- 
pose. The contract is for its delivery in the state 
agreed for and the buyer takes the risk, as, for 
example, when a person agrees to make a voyage 
with a certain vessel whose engines were found to 
be unfit for the voyage, their condition being un- 
known to both parties at the time, there was no 
warranty on the part of the owner of the vessel 
that it was fit for the voyage (Robertson v. Amazon 
Tug Company, 7, Q.B.D., 598). 

If, however, it appears by the contract that the 
buyer relies on the vendor’s skill or judgment, and 
the goods sold are in the way of his business, the 
vendor is bound to supply goods reasonably fit for 
the purpose, and there is an implied warranty that 
they are so. For example: A shipbroker gave 
an order to the salesman of a coal merchant for 
bunker coal for a steamship, and said they had 
been using ‘‘B” coal, and the salesman said he 
could supply ‘‘ S$” coal, which ought to suit if ‘‘ B” 
coal suited. Whereupon the broker gave the order 
for the ‘*S” coal, which proved to be worthless for 
bunkering. It was held the salesman’s statement 
was tantamount to a warranty, and that the war- 
ranty had been broken (Crichton and Stevenson 
v. Love (1908), 8.C.-818). 

It is a rule of law that where goods are sold 
without express warranty, and without sample, and 
the buyer has no opportunity of inspecting them, 
there is an implied warranty that the goods shall 
fairly answer the description in the contract and 
be merchantable. Where there is a breach in such 
a case there is liability upon the vendor, even 
without proving knowledge or fraud, for a breach 
of the warranty. The fundamental undertaking by 
the vendor is that the article, which is the subject 
of the contract, shall answer the description of it 
contained in the contract. The true description is 
an essential part of the contract, and if it be 
false, the contract is broken by a breach of 
the implied warranty. This representation must 
be em at the time of sale, so as to be an 
essential part of the contract. In a leading 
case the vendor put up a horse for sale by auction, 
and the plaintiff bought the horse for 280l., 
relying on the positive assurance made to him 
privately the day before the auction that the horse 
was sound. It turned out wrong, and the pur- 
chaser sold it for a reduced price and sued the 
vendor for breach of warranty. It was finally held 
on appeal that what was said about the horse was 
representation only, and not a warranty, and that 
the vendor could not be held responsible for a 
misrepresentation, unless made fraudulently. An 
expression of opinion is not a warranty, and is not 
therefore a part of the contract. A buyer who 
proves a breach of warranty is not entitled to avoid 
the contract and refuse the goods unless there is an 
express stipulation to that effect in the contract. 

It must be acknowledged that the distinction be- 
tween a warranty and a mere representation is in 
some cases rather fine. It has been generally held 
that where a representation is shown by the evi- 
dence to have been intended to influence the buyer, 
and, in fact, was intended as a warranty which 
would be an essential part of the contract, it will 
be taken as a warranty, and where it was not re- 
duced to writing the warranty, as a part of the con- 





tract, will be tested by the evidence showing whether 
or not the representation was made pending the 
sale, and subsequently accepted as a bond fide 
warranty. An interesting illustration of the extent 
to which a guarantee and description contained in a 
trade catalogue will be presumed to be a warranty is 
found in the case of Williamson v. Rover Cycle Com- 
pany (1 W. R. 615). The plaintiff bought a machine 
rom the defendants’ agent which answered the de- 
scription in their catalogue—which he read before 
buying—and there was in the catalogue an express 
guarantee that the manufacturers had taken all pre- 
cautions to secure good quality of material and work- 
manship and that they guaranteed to make good any 
defects in these respects any time within a year. 
The plaintiffused the machine frequently, and at last, 
within a few weeks of the expiry of the guaranteed 
period, the steering part broke, the front wheel 
was detached, and the plaintiff injured. The 
plaintiff after the accident sent the machine to the 
manufacturers, who replaced the broken parts and 
threw them away. The plaintiff, relying on the 
warranty, sued the defendants and got a verdict for 
1201. damages. In the Divisional Court this de- 
cision was reversed and judgment entered for the 
defendants, and this decision was upheld by the 
Court of Appeal onthe ground that the accident 
and the appearance of the broken tube were no 
evidence of any breach of the warranty. Witnesses 
who had seen the broken part after the accident 
said it was a clean break, and not the result of 
defective material or workmanship. The defen- 
dants having replaced them and thrown them away, 
their non-production did not shift the burden of 
proof upon the defendants. 

Of course it will be understood that a warranty 
is not always one of the essential elements of a 
contract of sale, or that without it the contract is 
incomplete. It is a collateral undertaking, forming 
part of the contract by the ee or expressed 
agreement of the parties. Oral evidence may be 
given of a verbal collateral warranty forming part 
of the consideration of a written contract of sale. 
Although a breach of warranty does not rescind a 
contract, as in the case of fraudulent misrepresen- 
tation, it is usual for the contract to provide ex- 
pressly for the rescission of the sale upon a breach 
of warranty. 








URANIUM AT JOACHIMSTHAL. 


A visit of His Majesty King Edward to the old 
mining town of Joachimsthal, in the Bohemian 
Erzgebirge, has been briefly chronicled recently in 
the daily Press, and it may, therefore, be of some 
interest to give a few particulars of the present 
position of uranium mining and radium production, 
with which the town is concerned. The matter is 
of wider import to-day than was the case only a 
twelvemonth ago, because in this interval British 
philanthropists have contributed large amounts for 
the furtherance of the radium cure, and also because 
there has been a marked activity shown in the 
marketing of uranium ore from the old dumps of 
certain tin-mines in the St. Ives district of Corn- 
wall. Until quite recent years Joachimsthal, from a 
mining point of view, was known only for its past 
history as a silver-producing centre. It was the 
birthplace of the thaler in the sixteenth century, 
and was at one time one of the most important 
contributors to the total output of silver in Europe. 
However, after diminishing continually in output, 
silver-mining has within recent years been entirely 
given up, and at the present time work is restricted 
to uranium ore or egos The number of 
miners in the town now fallen to between one 
and two hundred. 

This district has for many years supplied the 
great bulk of the pitch-blende used in the manu- 
facture of the uranium salts of commerce; but 
with the discovery of radium the mining received a 
pa fillip, as a demand arose for low-grade ore. 

t may as well be stated that amounts of silver and 
other metals continue to be produced, but only as 
by-products, at the uranium factory, the pitch- 
blende, though mostly of great purity, being some- 
times associated with small quantities of silver, 
bismuth, cobalt, nickel, and arsenic. 

The seat of greatest activity is not at the 
Government mine, as one might be led to imagine 
from some of the newspaper reports, but at the 
two mines belonging to a private Saxon mining 
company. Most of the older shafts are now closed, 
and the ore now being obtained by the Austrian 
Government comes from the Elias shaft, nearly two 





miles from the town. The shaft, which’ is a very 
old one, is inclined, and there’ is a i adit 
which commences near the railway station. It is 
the water from this adit that has the highest radio- 
activity of all the mine waters analysed on either 
the Bohemian or Saxon side of the Erzgebirge. 
Whether there is any particular benefit to be de- 
rived from drinking this radium water is a medical 
question which will not be discussed here ; but it may 
be stated that the local authorities are working hard 
to make Joachimsthal a watering-place, and last year 
they had a modest list of 200 kur-gdisten. The rustic 
open-air pump, from which the patient at present 
obtains his beverage, is to be replaced by e- 
ments more on a with what one finds at Marien- 
bad and Karlsbad. Naturally these proceedings 
have not escaped notice in the Kingdom of Saxony, 
and only a few miles away, over the mountain, a 
close and comprehensive examination of the mine- 
waters for radioactivity has recently been carried 
out by Professor Schiffner, of the Freiburg School 
of Mines, on behalf of the Saxon Government. If 
the public flock to Joachimsthal, we shall probably 
hear of an opposition radium watering-place being 
started in Saxony. 

The geological features of the district arc masses 
of granite enclosing mica-schist, and at times 
limestone and dolomite. There are seventeen lodes 
extending east and west, and a similar number 
crossing them more or less at right angles. The 
two mines belonging to the private Saxon company 
are known as Gewerkschaft Hilfe Gottes-Zeche, 
which started operations in 1852, and the Gewerk- 
schaft Sachs Edelleutstollen, which commenced in 
1856. A few details of the latter mine will be of 
interest. The two lodes now being principally 
mined are the Franciski and the Zeidler, and they 
are worked by an adit 1000 metres long, partly 
driven, so it is said, at least 600 yearsago. The 
lodes are of variable width, ranging from 3} yards 
to 1 in., the pitch-blende occurring as detached 
lumps embedded in the mica-schist. Some of these 
lumps may weigh several pounds, but a large 
amount of the ore mined does not run above 3 or 4 

r cent. of uranium oxide, which has the chemical 
ormula U,O,. 

The dressing plant at the mine, though at first 
sight of somewhat rough-and-ready construction, 
appears to give quite satisfactory results, and the 
management see no advantage in adopting the 
more modern machinery so common in other 
mining fields. In the case of the rich ore very little 
treatment is required, hand-picking being followed 
My grinding in a ball mill, the product assaying 
about 60 per cent. uranium oxide. The poorer ore 
goes to a crusher preparatory to being fed to a 
battery of wooden stamps, from which it is taken 
on to a series of wooden percussion tables. These 
tables, which are made on the spot, are actuated 
by cams on a 3-ft. diameter wooden driving-shaft. 
The ore from the tables assays on an average 
55 per cent. uranium oxide. 

he bulk of the ore from these two mines is sold 
by arrangement to the factory of the Austrian 
Government, who are now utilising the old silver- 
smelter near the new railway station as a uranium 
factory. The railway, it may be said, is a single 
line, 5 miles long, built a few years ago, to connect 
the town with the private Buschtiehrad line, which 
runs from Prague to Eger. Adjacent to the uranium 
factory is the quite modern radium laboratory, also 
belonging to the Government, and under the 
management of Dr. Step. This is the spot whence 
most of the hospitals have drawn their supplies of 
radium. Practically the only competitive uranium 
works to ‘those at Joachimsthal are at’ Brunswick, 
and it is here that the radium salts are to be 
extracted from the Cornish pitch-blende, there 
being at present no factory in England where 
uranium ores are worked up. 

Up to the present, for a considerable number of 
years, the market prices of uranium salts have been 
entirely in the hands of the Austrian Government, 
the output in Saxony having dwindled considerably. 
As America and Spain contribute only a few tons 
of very low-grade ore, there are only the two pro- 
ducing districts of Joachimsthal and Corn to 
be considered. Statistics available at the moment 
show that in 1906, Austria produced 16 metric 
tons of ore, valued at 10,901/., while the Cornish 
output in 1906 was 11 tons, of a value not stated. 
In 1907 the Cornish figure was 71 tons, valued at 
65001., and the advance statistics for 1908 show 
very similar figures. Presumably this was all 
yielded by the Grampound-road mine, so that 
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when the figures for the present year come to be 
published we may  -sg a considerable augmenta- 
tion from the St. Ives district. It will thus be 
seen that the position of Austria in the uranium 
market is being strongly attacked by Cornwall. As 
a metal there is no present demand for uranium, and 
the ores are all converted into salts, such as the 
acetate, nitrate and sulphate, used in photography, 
and in the chemical laboratory. As sodium uranate 
there is a considerable application for uranium in 
glass and porcelain manufacture. As regards the 
price, it will not be far from the mark to put the 
retail cost of the pure salts at 2s. per ounce. The 
output of these salts appears to be in the neigh- 
bourhood of 15 tons per annum, and it is a moot 
point whether the market can absorb much more. 

What the prospects are of mining pitch-blende 
mainly with a view to the production of radium 
salts will not be discussed here. An important 
point, however, may be just mentioned, and that 
is, that radium as used by the medical specialist 
apparently retains its virtues for an unlimited time, 
and we may expect, therefore, that after a time, 
when the requirements of the hospitals have been 
met, the demand will fall off. 








THE INTERNATIONAL ASSOCIATION 
FOR TESTING MATERIALS. 

Tue fifth Congress of the International Associa- 
tion for the Testing of Materials is being held this 
week in Copenhagen, under the patronage of His 
Majesty King Frederick VIII. of Denmark. The 
proceedings opened on Tuesday last, and are to be 
continued until to-morrow. 

Before dealing with the various questions which 
were raised and discussed at the meetings, we may 
give a brief history of the Association, anda few data 
concerning its objects. ‘l'he name under which it 
was first known was the ‘‘ International Association 
for the Unification of Methods of Testing,” a title 
which better defines its aim than the present one. 
It was called into existence in the ’eighties by the 
late Professor Bauschinger, who had founded the 
Institute for Testing Building Materials connected 
with the Munich Polytechnic School, the proposal 
—which at first was accepted with no very great 
eagerness, but is now gradually gaining ground— 
being to establish international conferences of 
scientists and representatives of works and com- 
panies, with a view to discuss the methods of test- 
ing followed in the different countries, and to unify 
these methods to the greatest possible extent. 

One of the first results obtained by Professor 
Bauschinger’s scheme was to bring into contact 
German and Austrian professional men, for the 
exchange of opinions in regard to the testing of 
materials for structural purposes, the testing cover- 
ing both physical and chemical investigations. The 
first congress to have a somewhat extensive inter- 
national character was that held at Zurich in 1895. 
It was attended by over 300 representatives from 
Switzerland, Germany, Austria-Hungary, France, 
Ttaly, Russia, Holland, Belgium, Norway, Sweden, 
Denmark, and Roumania. There were two British 
and four American delegates. On the death of 
Professor Bauschinger, Professor von Tetmayer, 
who had founded the Swiss Institute for Testing 
Structural Materials, was made President of the 
Association ; he acted as Chairman of the Zurich 
Congress. 

The second congress took place in 1897, at Stock- 
holm. It was attended by 360 members, there being 
five representatives from England, and four from 
the United States. The meetings were divided into 
two sections, one dealing with metals, and the other 
with stone, cement, and other building material. 
In the interval between the Stockholm Congress 
and the third, which was held in 1901 at Budapest, 
the Association had been consolidated into a per- 
manent organisation, under the name which it now 


third (Budapest) Congress amounted to 500, by far 
the greater proportion being Continental delegates. 

The next congress was to be held at St. Peters- 
burg in 1904; owing, however, to the Russo- 
Japanese war, and to the death of Professor von 
Tetmayer, the meeting was postponed till 1906, and 
the proposal of M. Greiner, director of the Cockerill 
Works, to hold it at Brussels at the latter date, 
was accepted. The fourth Congress was therefore 
held at Brussels from September 3 to 9, 1906, and 
we gave at the time a very complete report of the 
proceedin 


have frequently expressed their surprise at the delay 
exhibi by British and American professional 
men in giving their collaboration. A large number 
of British scientists and practical men fully. recog- 
nise the value of the Association, and are, deeply 
interested in its work. In their case, however, and 
apart from the fact that a large portion of this work 
is similar in its scope to that of the Iron and Steel 
Institute, unification requires to be carried a step 
further. Thereare, of course, a great many British 
and American scientists to whom, for example, a 
stress expressed in kilogrammes per square milli- 
metre appeals at a glance to the same degree as do 
figures in tons per square inch. But to the practical 
men of both countries, to the men who manufac- 
ture and. sell, the British measurements alone 
immediately convey a meaning. The formation in 
this country of the British Standards Committee, a 
powerful national institution, governed by profes- 
sional men who have a world-wide experience in 
metallurgy and engineering, is a step in the met 
direction towards international unification. e 
feel confident that the work which has been 
actively carried out by this Committee for the last 
nine or ten years, and which. is being proceeded 
with, far from further delaying our greater parti- 
cipation in the work of. the, Association, will, on 
the contrary, serve to hasten such a participation, 
an end which will be reached all the sooner ifthe 
Council of the Association—who very considerately 
translate all papers into English, French, and 
German—make the translation more complete by 
giving in every case both the British and the 
metrical measurements and figures. Unification 
will only be achieved when every one learns to 
‘*think metrically,” and vice versd. 


Tue Firru Coneress. 

The inauguration meeting took place in the Grand 
Hall of the University at 10 a.m., on Tuesday last, 
the 7th inst., in the presence of His Majesty the 
King of Denmark, and of His Royal Highness the 
Crown Prince, honorary president of the Congress. 

On opening the meeting, the Crown Prince, 
speaking in French, stated that the question of 
material testing was a matter the importance of 
which had been fully recognised in every country 
and the various departments of all States had 
undertaken tests with the object of perfecting the 
quality of the materials they used. The present 
International Congress, which was then entering 
upon its work, afforded .a further proof of the 
solidarity that existed among nations ; they were 
working in this matter, as in numerous others, in 
complete agreement. The large number of mem- 
bers who had responded to the invitation to take 
part in the forthcoming meetings showed the 
development of the Association. He extended a 
cordial welcome to all. He expressed the hope 
that the work to be carried out in the next few days 
would lead to satisfactory issues, and in the name 
of the King he declared the fifth International 
Congress open. 

The President of the International Association, 
Mr. Alexander Foss, C.E., President of the Asso- 
ciation of Danish Ironmasters, who followed, speak- 
ing in German, expressed to the King the grate- 
fulness of the members for his having consented 
to assist at the inaugural meeting, and thanked the 
Prince, Ministers; and town authorities for the 
support me * were giving to the work of the 
Congress. e briefly stated the object of the 
latter, this being to carry on discussions and 
exchange views, so as to arrive at an equalisa- 
tion of the methods of testing materials through- 
out the different countries. Progress under this 
head had already been accomplished, and since 
the last, Brussels, meeting unification was found 
to be more and more desirable, and was eagerly 
being aimed at. In alluding briefly to the work 
carried out by the Association from the com- 
mencement, he touched upon the difficulties which 
lay in the way of complete equalisation, which 
were largely due to acquired habits in every-day 
practice. The International Congresses were, how- 
ever, gradually bearing fruit, and he welcomed one 
of their effects, the friendly intercourse between 
scientists and manufacturers of different nationali- 
ties. The question of an international journal to 
further the cause they had at heart had been con- 
sidered repeatedly ; no decision had been arrived at 
so far, and the matter would have to be gone into 
again. He was glad to have to record an increase 
in the number of delegates, and viewed with 
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pleasure the comparatively large increase in that of 


English-speaking members.. He then stated that 
the work on the following days would be divided 
into three sections : Section A dealing with metals, 
Section B with cement, stone, and concrete, and 
Section C with various other materials, and gave 
the names of the officers in charge of each section, 

The next speaker was Mr. Poul Larsen, C.E., 
partner in the firm of F. L. Smidth and Co., who 
read, in English, a paper on ‘‘ The Development of 
the Danish Cement Industry,” in which he stated 
that owing to climatic and geological conditions 
Denmark depended upon agriculture as her prin- 
cipal trade. The industrial development of Den- 
mark, therefore, would lie in the development 
of her agricultural products. There was in the 
country an absence of accessible minerals having 
a commercial value. Limestone, however, formed 
an exception, as it constituted the immediate sub- 
soil of Denmark ; it was easy of access generally, 
and appeared at the surface in many places. This 
occurrence of limestone gave rise to the cement 
industry in Denmark, which had been built up 
during the last twenty years, often under very 
difficult conditions, and without any support what- 
ever from the State in the shape of a protective 
duty, or in any other way. In order to show the 
development of the Danish cement industry, Mr, 
Larsen said that in 1889 the total production was 
115,000 barrels of Portland cement, the imports 
amounting to 135,000 barrels. In 1908 the total 
production was 1,560,000 barrels, of which 
1,110,000 barrels were sold in Denmark, and 
410,000 barrels were exported, whereas the imports 
had decreased to less than 100,000 barrels. 

The present capacity of the Danish cement fac- 
tories was 2,600,000 barrels per annum, or more 
than twice the consumption of the country. The 
exports were to Sweden, Norway, Germany, Russia, 
Finland, England, South America, South Africa, 
and Kast Asia. 

Denmark, unfortunately, was totally devoid of 
water-power and coal, and all fuel had to be im- 
ported from abroad. Notwithstanding this diffi- 
culty, the State had put an import duty on coal, 
and similar conditions ruled in regard to the 
material required for packing ; on the other hand, 
foreign cement had always aan imported free of 
duty. The Danish cement industry had, there- 
fore, been handicapped by the State in the way 
shown down to June of last year, when the 
new Danish tariff was passed. At the present 
time, if the Danish cement works could cope with 
the competition from other countries, it was mainly 
owing to the advanced state of their technical 
development. 

The Portland cement industry originated in 
Denmark in 1868, when two small factories were 
put down in Seeland, both of which, however, 
were closed about twenty years ago. The seven 
factories now existing were all in Northern Jut- 
land, and were put down from 1873 to 1908. The 
author then dealt with the processes first followed, 
and with the improvements that were carried out 
from time to time. He stated that the Danish 
engineer, F. L. Smidth, invented ‘‘ sand cement,” 
a mixture of sand and cement ground together to 
an impalpable powder, which showed remarkable 
strength, notwithstanding its large proportion of 
sand. He then referred to the ‘‘tube-mill,” whichdid 
away with all sieves, led to a great saving of power, 
and was now generally adopted. At the present 
time, he said, there were 1391 tube-mills of Danish 
manufacture running in 108 factories in the States, 
in 328 factories in Europe, and in 21 in India, China, 
Japan, &c., taking about 75,000 horse-power, having 
an annual output calculated on Portland cement 
clinker of about 30 million tons, or 180 million 
barrels. He then alluded to the ‘‘comminuter” 
machine, invented by Mr. Poul Lindhard, a Danish 
engineer, to obtain uniform fineness, and to the 
sifting system, the ‘‘ Fasta sieves,” invented by 
another Danish engineer, Mr. Fasting. 

The rotary kiln was introduced in 1898. This, 
said the author, originated in England for cement- 
burning, but in England it never went beyond the 
trial period. The Americans gave it a suitable 
design for the cement industry ; they had the ad- 
vantage of crude oil, and when this had increased 
in price they used slack coal, which led to the 
adoption of the kiln in Europe. Denmark took it 
up, improved it, and there are now 115 rotary kilns 
of the Danish improved type running in 63 cement 
works throughout Europe. 

Manual labour in cement works in Denmark had 





now been reduced to about one-sixth of its former 
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extent: where in 1897 there were 1200 men re- 
quired, only 200 were now employed. The fuel 
consumption per barrel of cement, using the rotary 
kiln, was now no higher than formerly with the 
continuous shaft kiln and tunnel-dryers. The first 
cost of a plant was less than half what it was 
formerly. 

The author was heartily eh Oe and the 
inaugural meeting came to a close at. 12.30 a.m. 
In the afternoon a number of members visited the 
Carlsberg Breweries, and in the evening the visitors 
were received by the Danish Association ‘of Civil 
Engineers. The meetings of sections commenced 
on Wednesday, and are being continued until to- 
day. To-morrow (Saturday) there is to be a closing 
general meeting. We shall report the proceedings 
in succeeding issues. 








ENGINEERING EXHIBITS AT THE 
IMPERIAL INTERNATIONAL EXHI- 
BITION.—No. III. 

In our last article on the above subject, which 
appeared on page 187 ante, we were compelled, 
owing to want of space, to omit a reference to 
several stands at the Shepherd’s Bush Exhibition 
which are worth visiting. One.of these is that of 
the Pittler Universal Rotary Machine Syndicate, 
Limited, Norwich House, Southampton - street, 
Holborn, London, where a collection of rotary 
steam-engines, pumps, &c., made by the firm are 
on view. It is well known that although very 
many types of rotary engines have been designed 
and manufactured, none of them has. really met 
with much success, for they have all suffered from 
distinct disadvantages which have caused them, as 
a class, to be regarded with suspicion. The machine 
on view at the Imperial Exhibition is, however, a 
distinct departure from previous methods, and 
appears to have overcome many of the defects be- 
longing to other types. It is very simple in con- 
struction, and ought to be very economical to manu- 
facture, as the whole of the machine-work is per- 
formed by.turning, boring, or milling, and there 
are very few parts. 

An earlier form of this engine, which has been 
the subject of continued trial during the past two 
years, was illustrated and described by us in con- 
siderable detail in our issue of September 27, 1907, 
at the time when it was being shown at the Engi- 
neering Exhibition at Olympia, Kensington. It 
will be remembered that there is a casing pro- 
vided with an inlet and outlet, and inside this 
casing there is a cylinder or drum fitted with 
shaft-ends. This drum is free to revolve within 
the casing, the bearings for its shaft being provided 
in the casing-ends. In the drum are several slots 
running parallel with the axis of the shaft, and 
in each of these slots there is a vane which is free 
to slide backwards and forwards. Each end of 
the cylinder containing the rotary drum is, as 
before stated, closed by the cover, which carries 
a shaft bearing, and these covers are provided 
on their inside faces with helical curves, which 
guide the sliding vanes from side to side as 
the inner drum revolves. There is no eccentric 
action about the machine, the movement of the 
vanes being parallel with the shaft. The machine 
will work either as a motor or asa pump. If as 
the former, the fluid is supplied by suitable means 
to the working chambers formed by the vanes 
themselves working in the slots, and by the faces 
of the slotted cylinder, by the curves of the guiding 
end-pieces and by the casing. In this way the 
vanes are driven round, carrying with them the 
drum, and imparting a rotary motion to the shaft. 
When used as a pump for water, oil, &c., the 
source of power is attached to the shaft. 

The method adopted of preventing leakage round 
the shaft is novel, = appears to be perfectly effec- 
tive. It consists in having two highly polished pres- 
sure facings ground to the bearings, and by means of 
an outside screw these can be forced with a slight 
axial pressure against two similar polished surfaces 
on the shaft itself. The pressure of the fluid itself 
improves the tightness. The adjustment between the 
sliding vanes and the casing is not difficult, because 
the centrifugal force acting on the sliding vanes 
forces them out against the inner surface of the en- 
closing cylinder and so keeps the joint tight. This 
tightness is also improved od the lubrication being 
forced centrifugally outwards against the rubbing 
surfaces. The joints between the ends of the vanes 
and the guiding curves on the cylinder ends are at 
first made very good by accurate workmanship, and 





it has been found by experience that there is prac- 
tically no wear at these surfaces, and no loss of 
efficiency due to leakage, even after several years 
of use. In addition, any end wear there may be 
can be corrected by an axial movement of the guid- 
ing curves, This rotary machine has been tested 
by some of the leading engineers in this country 
and on the Continent with very satisfactory results. 
As, however, we hope to deal with it in greater 
detail at a future date, we will leave it for the pre- 
sent. The machines on view at the stand are two 
hydraulic power-transmitters, two air-compressors, 
two high vacuum pumps, and two small-sized ma- 
chines actuated by steam, one of them driving a 
dynamo and the other a ventilating fan. There 
are also several models. 

Another feature of the Exhibition which calls 
for mention is the petrol-driven tram-cars, which 
are running on a 3-ft. 6-in. track over parts of 
the Exhibition grounds. These cars have been de- 
signed and manufactured by Messrs. Sidney Straker 
and Squire, Limited, Nelson-square, Blackfriars, 
London, S.E., and are, we believe, the first petrol 
tram-cars that have been put into practical service, 
conveying, as they do, passengers round the Exhibi- 
tion grounds. The chassis is made of suitable dimen- 
sions to take an open tram-car body having six trans- 
verse seats to accommodate thirty passengers. The 
total length over the frame is 20 ft. 7 in. Channel 
steel is used in the construction of the underframe. 
The front of the car is carried on a driving-axle, and 
the rear on a four-wheeled bogie truck, the wheel 
base from the centre of the driving-axle to the 
centre of the bogie being 10 ft. 2 in., and the wheel 
base of the bogie 3 ft. 6in. A leather-faced cone 
coupling transmits the power from the motor to the 
driving-wheels through a speed gear-box containing 
two forward speeds and one reverse, bevel reduc- 
tion-gears and a transverse counter-shaft, and 
thence by a silent type chain to the axle. The 
normal speeds given by the gear are 4 and 8 miles 
per hour respectively. The motor is of. the 
makers’ standard four-cylinder vertical type, 
having cylinders 5 in. by 54 in., developing up- 
wards of 32 brake horse - power. It is placed 
at the front of the frame. he cam-shaft, which 
actuates the inlet and exhaust valves and the igni- 
tion tappets, is placed on the top of the cylinders, 
by which arrangement the inlet and exhaust valves 
are arranged at opposite sides of the cylinders. 
The cam-shaft and cams are one forging of nickel 
steel, and motion is transmitted to the valves by 
means of rocking levers at each side. All the 
valves are made of nickel steel, and can be easily 
got at for grinding in. By unscrewing a few nuts 
the entire valve gear and cam-shaft can, as a self- 
contained whole, be easily removed. All the 
valves are interchangeable. As the gear is placed 
on the top of the cylinders, room is left clear 
on each side of the crank-chamber for the intro- 
duction of doors, so that access can readily be 
had to the connecting-rods and the crank-shaft, 
and the connecting-rod brasses can be removed 
without disturbing any portion of the engine. The 
cylinders are cast in pairs, and with the water- 
jacket are so arranged that the valve-chambers, as 
well as the explosion-chambers, are completely 
surrounded with water. The length of the con- 
necting-rods is about four times the crank radius, 
and, being made of H-section, they are very light. 
Their brasses are lined with white metal. Chrome- 
nickel steel is used for the crank-shafts, and the 
bearings are lubricated on the splash principle. A 
low-tension magneto is adopted for the ignition. 
The radiator is at the front of the chassis, and 
consists of 347 plain tubes of thin copper, # in. 
outside diameter, the tubes being expanded into 
brass tube-plates at the top and bottom. The 

lates are bolted to aluminium water-heads. The 
ae are of the tramway type, with cast-iron 
blocks, which act on all the wheels, and are 
actuated by a ratchet handle. Sand-boxes of the 
intermittent-flow type are also provided. The 
body of the car is of the open type with cross- 
seats of lath-and-space type. Corner pillars of ash 
and iron support the roof at each end. That por- 
tion of the car behind the driver’s platform is fitted 
with glass windows, but the sides of the car are 
open and are supplied with negpe asa curtains, 
which are secured to the side pil by leather 
straps when not in use. 

An exhibit that will prove attractive to those 
interested in coal-mining relates to a subject that 
has during the last few years attracted consider- 
able attention, owing’ to its undoubted import- 





ance. We refer to life-saving apparatus for use 
in coal-mines. The installation now on view is due 
to Mr. W. E. Garforth, of Snydale Hall, near Ponte- 
fract, in Yorkshire, managing director of Messrs. 
Pope and Pearson. It illustrates the experi- 
ments that have been carried out by him in con- 
nection with coal-dust explosions in mines, and the 
life-saving apparatus now being used in places 
where these have taken place. The apparatus is 
now known all over the British Islands as the 
‘““W. E. G.” apparatus, from the initials of Mr. 
Garforth’s name. A great deal of time and money 
have been spent in perfecting these appliances, 
It has now been shown that dust, under some cir- 
cumstances, is quite as much to be dreaded as a 
source of explosion as gas, and Mr. Garforth has 
given to the world much valuable information on 
the subject. 

It may be remembered that some time ex- 
periments were carried out at Altofts, near North- 
allerton, in order to demonstrate the explosive 
nature of coal-dust. On this occasion a tube con- 
sisting of old boilers fastened together at the ends 
was erected in a field, the tube being 7 ft. 8 in. in 
diameter and 603 ft. long. There was a concrete 
floor fitted inside, on which ‘rails were laid, along 
which a wagon could run, and props were set at 
different points. The interior was, in fact, made 
to represent the actual conditions of a coal-mine. 
All along this model gallery little shelves were fixed 
to the sides, on which coal-dust was laid. At the 
end of the tube there was a return air-way 295 ft. 
in length, attached so that the ventilation might 
resemble actual conditions. After the dust in the 
tube had been set in motion a shot was fired from 
a small cannon in lieu of an actual blow-out shot in 
a mine-working. No violent explosion, however, 
took place, although there was a dull roar heard 
and smoke issued from the outlet of the tube and 
from the ventilating shaft. The tube was again 
prepared as before, but this time a pilot shot to 
stir the dust was fired. When the second shot 
was fired a terrific explosion occurred, and the 
ruin of the tube was complete. Other similar 
experiments have been carried out, and rescue 
galleries have been erected, which can be used 
as training-stations for the use of men learning 
how to wear the rescue apparatus and to get accus- 
tomed to withstand the poisonous atmosphere or 
after-damp met with after an explosion. e first 
rescue nn, a ever tried was erected at Altofts, 
and was opened for use in September, 1901. This 

llery was not only the first in the British Islands, 

ut was also installed before any other had been 
tried in Germany, France, or America. Coal- 
owners in Scotland, the Midlands, and South Wales 
are now erecting similar galleries, where men can 
be trained. uch useful information’ may “be 
gathered by a visit to the model gallery now on 
view at Shepherd’s Bush, 








THE WORKING OF THE BOILER 
EXPLOSIONS ACTS. 

THe annual report for the year ending June 30, 
1908, on the working of the Boiler Explosions Acts, 
1882 and 1890, has just been issued by the Board of 
Trade. During the term covered by the report 62 

reliminary inquiries and 11 formal] investigations 
ees been held under the provisions of the Acts, Of 
these 73 explosions, 36 resulted in loss of life or 

rsonal injury—23 persons being killed and 50 
injured. The number of explosions is slightly above 
the average for the previous twenty-five years, but 
the number of persons killed, and the number in- 
jured, are below the average. 

Of the 73 explosions reported on, 47 occurred on 
land and 26 on board ship. By 31 of the explosions 
on land, 20 persons were killed and 42 injured, 
while by the remaining 16 no death or injury was 
caused. By 5 of the explosions which occurred on 
board ship 3 persons were killed and 8 injured, but 
by the other 21 explosions no death or injury was 
caused. 

In 39 cases the boilers, &., were not inspected 
or insured ; in 23 cases they were insured under 
boiler or vessel insurance companies ; while in the 
remaining 11 cases they were under Lloyd’s Register 
or the Board of Trade, &c. 

Appendices B, ©, and D, added to the report by 
Mr. R. Ellis Cunliffe, the Solicitor to the Board of 
Trade, give some further interesting information, 
Appendix B gives the causes of the 73 explosions, 
from which it appears that more than one-third of 
the total number of explosions were due to deterio- 
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ration or corrosion, and one-half the cases in which 
no inspection had been made were attributed to 
this cause. The details are as follow :— 


29 Deterioration or corrosion. 

9 Defective design, or undue working pressure. 

11 Water-hammer action. ; 

9 Defective workmanship, material, or construction. 
12 Ignorance or neglect of attendants, 

3 Miscellaneous. 


| often made as to the haphazard manner in which 
_our towns have grown up, which, though it is often 
| associated with a picturesque charm, as, for instance, 
‘at Cambridge, Oxford, and others of our older 
cities, leads, with communities of more modern 


growth, too frequently to the running up of square 
miles of mean streets, devoid of the slightest zesthe- 
tic relief. It is this kind of street that constitutes 


| the real difficulty. The better quarters of each town 


The 73 explosions are classified as having arisen | possess commonly a fair degree of picturesqueness 
from the following boilers, &c. :— | and diversity which is absent from the monotonous 


16 Horizontal, multitubular. | uniformity of the less well-to-do areas. Probably 

8 Vertical. 

7 Cylindrical, Cornish, Lancashire, &c. 

2 Locomotive. 

2 Water-tube. 

2 Tubes in steam-ovens. 

4 Heating apparatus. 

23 Steam-pipes, stop-valve chests, &c. 

9 Miscellaneous. 

——— C states that the 11 formal invostiga- 
tions held during the year related to 

3 2 ays vertical boilers. 

1 Water-tube marine type. 

2 Cylindrical, internally fired. 

2 Cornish. 

1 Cast-iron steam-pipe. 

1 Steam stop-valve. 

1 Blow-off tank. 

The explosions resulted in the death of 17 persons 
and in injury to 19 others. 


The causes of these explosions were ¢learly ascer- | 


tained, and in no case was the explosion attribut- 
able to unavoidable accident. One was found to be 
due to the carelessness and neglect of the late owner 
and the owner at the time of the explosion and her 
manager ; one was due to neglect of an engineer 
and an insurance company’s inspector; in three 
cases the owners were to blame; in one a foreman 
of the works was to blame; in four cases engineers 
were to blame ; in one case a boiler fireman was to 


blame ; in another case a mechanic was to blame; | jo 


one case was due to ‘‘ water-hammer,” for which 
nobody was held to blame; and in one case a 
superintendent was held responsible for an oversight 
in the supervision of the cleaning of the boiler. 

In four of the cases the boiler-owners were 
ordered to pay respectively 301., 351., 501., and 601. ; 
in two cases owners were ordered to pay 20l. ; in 
another case an insurance company was ordered to 
pay 20/.; a foreman and a mechanic were each 
ordered to pay 5l., and two engineers 151, and 201. 
respectively, while a manager was ordered to pay 151. 
The gross total amounted to 2951. In three cases 
in which formal investigations were held no order 
was made as to costs. 

Appendix D gives the total number of explosions 
dealt with since the passing of the Acts, the num- 
ber of lives lost and persons injured, as follows :— 



































| 
Personal Injuries. 
y Number ms = fies llaiar atin 
fear. | of 
Number Number 
Explosions. of Lives | of Persons Total 
Lost. Injured. 

1882-1883 ..| 45 35 33 68 
1883-1884 ..| 41 18 62 | 80 
1884-1885 ..| 43 40 62 |} 102 
1885-1886 .. 57 33 7 ; 112 
1886-1887 .. | 37 24 44 | 68 
1887-1888 ..| 61 31 52 83 
1888-1889 ..| 67 33 7 } 1g 
1889-1890. ..| 77 21 76 97 
1890-1891 ..| 72 32 61 93 
1891-1892 ..| 88 22 82 | 105 
1892-1893 . | 72 20 37 57 
1893-1894 ..| 104 24 54 78 
1894-1895 ..|  1l4 43 85 | 198 
1905-1808 ..| 7 | 2 oy 73 
1896-1897 ..| 80 27 75 | 102 
1897-1898 ..| 84 37 46 83 
1898-1899 ..| 68 36 67 |. 108 
1899-1900... | 59 24 65 89 
1900-1901 ..|) 72 | 88 60 | 93 
1901-1902 ..| 68 30 55 85 
1902-1908 ..| 69 | 9g a Cer. 
1908-1904 60 19 45 | 64 
1904-1905 57 14 40 54 
1905-1906 54 25 21 46 
1906-1907 7 | o (| (@ 93 
1907-1908 73 23 | 50 73 

Totals ..| 1778 720 | 1510 | 2230 

| | 
| | 
Ae }| eae 27.7 581 | = 858 
NOTES, 


Scuoon or Crvic Desien. 
THRovGH the munificence of Mr. W. H. Lever, 
P., a Department of Civic Design has been 
founded in connection with the School of Architec- 
ture at the University of Liverpool. Complaint is 








|some improvement may be effected by the Towns 


Planning Bill now before Parliament, which at any 


‘rate should put an end to the excessive overcrowd- 
|ing of smal] houses on limited areas. It may be 
‘noted that the engineer may claim to have rendered 
| legislation of this character possible by the enor- 


mous improvements in means of locomotion which 
have been introduced during the past quarter of a 
century. Wider spacingof houses implies necessarily 
greater distances for the inhabitants to travel to 
their work or when on their shopping expeditions ; 
and were means of transport no better than 25 or 


| 30 years ago, Garden City methods of town-planning 
| would not be an unmixed boon. The new Bill will 
.| probably soon become law, and this fact makes the 


foundation of the new school particularly 4 propos, 
and in the introduction to its prospectus just 
issued, a hope is expressed that Parliament may 
ultimately give the local authorities control over 
the character of the elevations as well as over the 
height and the spacing of the buildings. 


Sure Forms. 


It has long been known that when a ship is in 
motion through water, the level of the latter is 
raised near the bows, then, further along the water- 
line, falls to the original level, whilst still further aft 
there is a depression of the surface, followed, it may 
, by another rise, and so on. In the current 
issue of the Philosophical Magazine, Lord Rayleigh 
describes some experiments which go to show that, 
for least resistance, a ship plan, on the water-line, 
should have an undulating form, the lines being 
hollow where there is a tendency for the water- 
level to rise, and markedly convex near points where 
the surface tends to be depressed. He admits 
that the form resulting is most unprepossessing 
in appearance, but suggests that his experiments, 
which were made with a wooden block and a foot- 
bath, might be worth repeating in a regular tank. 
We presume, however, that the undulations suitable 
for one speed might not be the most suitable at 
others, and, of course, the bizarre form of hull pro- 
ayer would be costly to manufacture. It would 

very interesting, however, if the matter were 
further investigated by those having facilities for 
such experiments, even if no commercially-impor- 
tant results were attained. Lord Rayleigh’s experi- 
ments showed a remarkable diminution in the 
matter of wave production. 


THE GENERAL STRIKE IN SWEDEN. 


The Swedish general strike, which, by the way, 
at no time could properly be described as ‘‘general,” 
has now come to an end after a month’s duration. 
The agreement between the Labour Federation and 
the employers, concluding the strike, was signed 
on September 3, whilst the strike took effect on 
August 4. The hands employed by the members 
of the Union of Swedish estepem are excluded 
from the arrangement about resuming work. The 
**All Country” Secretariat, in the first clause 
of the agreement, advises and decides upon the re- 
sumption of work in all branches, except as far as 
the members of the Union of Swedish Employers 
are concerned. The Swedish Printers’ Trade 
Union also decides upon the speediest possible re- 
sumption of work. In consideration of these two 
decisions the three employers’ societies concerned 
(one of them being the master printers and pub- 
lishers) declare themselves willing to let work be 
resumed at their establishments to the extent 
which is found practicable. The differences or 
demands which may exist between masters and 
men of the above organisations, so far as they are 
not dependent upon the decision of, or pending 
before, other tribunals, are to be made the subject 
of direct negotiations between the above organisa- 
tions as soon as possible after the resumption of 
work, for which, as the latest day, September 6 
was fixed. The experiences in Sweden, to which 
reference has several times been made in ENGINEER- 
InG, have robbed the idea of a general strike of 





much of its terror, and have rather discounted the 
notion that such a strike is able completely to 
ss the ordi functions of the community. 
e collapse of the Swedish strike has proved that 
the men are not the omnipotent power they have 
been inclined to consider themselves, and has shown 
that the general community is really the stronger 
ee of thetwo. This is not only a most important, 
ut also an eminently satisfactory result. True, the 
Swedish strike, though ably and neatly engineered, 
as far as discipline goes, was very inefficiently 
financed; but even if more ample and adequate 
funds had been at the disposal of the men’s organ- 
isation, the result, although it might have been 
retarded for some days, or, perhaps, weeks, would 
inevitably have been the same. The number of 
hands out of employment on September 2 was 
239,853, or 19,026 less than on August 26. This 
figure for the 2nd inst. showed that about 50,000 
hands had resumed work since the first census in 
connection with the strike. Whilst the Govern- 
ment in their first refusal to interfere gave no 
reasons for their decision, they found it expedient 
to do so in their second, which was only one day 
later than the first, and was in answer to a pro- 
posal by Mr. Staaff, the former Prime Minister, 
and Mr. Beckman. The Government expressed 
some little surprise at the second application for 
mediation the day after the first had been refused, 
but found it expedient to be a little more explicit. 
They refused to interfere in view of the revolu- 
tionary actions and the many breaches of contract 
which made the conflict more than a test of 
strength between employers and employed. The 
strike was directed straight against the community, 
and any intervention by the Government, resulting 
in the success of the men, would have heen looked 
upon as a revolutionary victory. The Employers’ 
nion has decided that the men engaged during 
the strike are to remain in employment after its 
cessation, while a number of employers in and 
about Stockholm have. agreed to protect energeti- 
cally all who were willing to work, and to prosecute 
everyone in any way incommoding them. 


Roaps AND THE TESTING OF Macapam Rock. 


It may appear strange that, in connection with so 
important a matter as the durability of roads, really 
very little careful scientific testing has ever been done 
in order to find out, as far as possible, by laboratory 
trials the suitability of various materials for metalling 
roads. Yet such is undoubtedly the case, and large 
sums of money have frequently been wasted in em- 
ploying on the surfaces of roads materials quite 
unfitted for that purpose, when some careful 
laboratory tests might have prevented such losses. 
A series of researches carried out by Professor 
E. H. Beckstrand, at Salt Lake City, and pub- 
lished in a Bulletin of the States’ School of Mines, 
University of Utah, are, therefore, of interest. The 
object was to find out, by means of a series of 
physical tests made on stone from various available 
quarries in the State, the adaptability of any rock 
for road building, after which, by a comparison 
of the results, a selection could be made, and Pro- 
fessor Beckstrand claimsthat the value of such a test- 
ing laboratory is very great. It is practically im- 

ible, he says, to be sure of any material without 
tests of this kind, because qualification for certain 
purposes cannot otherwise be known. A good road 
material should be hard enough to resist excessive 
wear and tough enough to resist the impact of 
vehicles and the iron-shod feet of horses without 
continually breaking into smaller pieces. It should 
also, when ground into a fine dust and pressed into 
the interstices of the larger pieces, form a cement or 
binder for the larger pieces. It should not form 
too much of this binding material, however, or the 
road will be covered with thick dust in summer 
and with mud in winter. The abrasion tests were 
carried out by placing the coarser broken stone in 
a revolving cylinder, the axis of rotation of which 
was placed at an angle of 30 deg. with the centre 
line, which caused the material to be thrown from 
one end to the other during rotation, the ends 
of the cylinder being tightly closed. The cylin- 
der was rotated at a speed of from 30 to 33 
revolutions per minute, the motion being con- 
tinued for 10,000 revolutions. After the test, the 
worn material considered was the part that was fine 
enough to pass through a sieve having ,; in. mesh. 
The percentage-‘of*wear found in this way was 
used in comparing different stones. In the toughness 
or impact test, specimens of the rock 0.985 in. in dia- 
meter and the same in height were placed on an 
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anvil weighing 10 kilogrammes, with a cylinder of 
steel weighing 1 kilogramme bearing on the top. A 
hammer weighing 2 kilogrammes was ‘dropped on 
the plunger from a height of 1 centimetre for the 
first blow, 2 centimetres for the second blow, and so 
on until fracture occurred. The toughness of the 
rock was gauged by the number of the blows required 
to fracture the specimen. For ascertaining the re- 
cementing value of the dust, the rock was ground fine, 
and the dust was moistened with water and made into 
a stiff dough, which was put into a mould of the 
same size as the specimen used in the toughness test, 
and subjected to a pressure of 490 kilogrammes on 
the surface. The specimen was then taken out of the 
mould and allowed to dry, after which a hammer 
weighing 1 kilogramme was dropped on it from a 
height of 1 centimetre till it broke down. The num- 
ber of blows was taken to represent the recementing 
quality of the dust. From these tests it has been 
ascertained that igneous and metamorphic rocks offer 
greater resistance to abrasion than nearly all the sedi- 
mentary rocks. The coarse-grained intrusive rocks of 
the igneous class are harder, but break more easily 
under impact than the finer-grained volcanic rocks 
of like mineral composition. The cementing value 
of rocks depends to a certain degree on the abund- 
ance of secondary minerals resulting from rock 
decay. As a rule metamorphic rocks have a low 
binding power, and are therefore not well adapted 
for road construction. The useful properties of 
rocks for road construction can, to a certain extent, 
be ascertained by quantitative chemical analysis. 
The Bulletin contains several interesting tables 
showing the physical properties of a great variety 
of rocks found in the State of Utah. 


Twenty Torrepo-Boat DEesTROYERS ORDERED 
BY THE ADMIRALTY. 


The Admiralty have placed orders for the twenty 
torpedo-boat destroyers included in the Navy 
programme for the current year. One is to: be 
built by Messrs. A. and J. Inglis, Limited, Glasgow, 
and one by Messrs. Swan, Hunter, and Wigham 
Richardson, Limited, Newcastle - on - Tyne — two 
firms new to this class of shipbuilding, but with great 
experience in high-class work. The Wallsend Slip- 
way and Engineering Company, Limited, will pro- 
vide the turbine machinery for the vessel to be 
built by the latter firm. Two others of the de- 
stroyers will be constructed by Messrs. William 
Denny and Brothers, Dumbarton ; three by each 
of the following firms :—Messrs. Hawthorn, Leslie, 
and Co., Limited, Newcastle-on-Tyne; the Fair- 
field Shipbuilding and Engineering Company, 
Limited, Glasgow ; Messrs. John Brown and Co., 
Limited, Clydebank ; and Messrs. J. 8S. ‘White 
and Co., Cowes; and four by Messrs, J. I. 
Thornycroft and. Co., Limited, Woolston. These 
vessels are the most powerful destroyers yet 
ordered, and will have a speed in a seaway of 
29 knots. Their construction will enable them to 
keep the seas in all weathers. They will all be 
fitted with Parsons turbines, excepting the Clyde- 
bank boats, which will have Curtis turbines. 








PENNSYLVANIA RAILROAD TUNNELS. —The Pennsylvania 
Railroad Company has completed its tunnels under 
Bergen Hill and the Hudson into its station at Seventh- 
avenue and Thirty-Third-street, New York. A final in- 
spection of the tunnels has been made by Mr. S. Rea, 
second vice-president, and Mr. C. M. Jacobs, chief engi- 
neer of the North River division ; and it has been decided 
to proceed with electrification, signalling, and track-laying. 
Work on the tunnels was commenced in May, 1905. 





Tue New Quesec Briner.—A telegram in the Times 
of yesterday reported that the Canadian Government has 
decided to advise the Board of Engineers to call for 
tenders for the new Quebec Bridge. Plans are to be 

repaired for bridges of both the suspension and canti- 
ever type, and the style adopted will depend upon the 
cost and speed of erection, and on the general usefulness 
compared with expenditure. The span has been reduced 
from 1800 ft. to 1715 ft. 





_Procress 1N AEROPLANES IN Great Britain.—It 
gives us pleasure to record a feat indicative of consider- 


able progress in aviation in this country. Mr. 8S. F. 
Cody, on Wednesday last, accomplished by far the most 
notable flight yet made here, remaining in the air 
63 minutes, and covering in that time rather more than 
40 miles. This success is the reward of unremittent 


experiments, during the course of which Mr. Cody has 
moditied his apparatus in all directions. The machin 
8a biplane, and is fitted with an E.N.V. motor. It is 
said to be among the largest and heaviest aeroplanes at 
resent in use. The flight was accomplished in the neigh- 
/ourhood of Aldershot, across unfavourable’ country of an 
undulating nature and partly wooded, and constitutes the 
longest journey over open country yet made anywhere, 





INDIAN RAILWAY WORKING. 


AurHouGcH the past year was not a particularly 
favourable one for Indian railway property, the com- 
parativel r monsoon of | aving materially 
reduced i ian agricultural production, the working 
of Indian ome still presents many points of in- 
terest, points which probably do not attract the 
attention which they merit, as the principal systems 
have now become State property. One of the systems 
which are now under the control of the Secretary of 
State for India in Council is the Madras and Southern 
Mahratta Railway. The mean open mileage worked 
by this railway during the past half-year was 
2538 miles for passenger traffic, and 2543 miles for 
goods traffic, the odd 5 miles representing a man- 
ganese siding on the Hospet and Kottur branch, 
which was open for goods tratlic only. The mean 
open mileage of lines worked by the Madras and 
Southern Mahratta Railway during the past six months 
for other parties was 546 miles. A branch from the 
Kurnool Road station, on the Guntakul and Bezwada 
section, to Kurnool, a distance of 32 miles, constructed 
by the company on behalf of the Indian Government, 
has been opened for traffic, and is now being worked 
by the Madras and Southern Mahratta Railway. The 
capital expended by the company upon the mileage 
which it had in operation at the close of last year 
stood at 19,874,227/., of which 145,895/. was paid out 
during the second half of the year. 

It may be well to enter into some further details. 
The ratio of the working expenses to the traffic receipts 
upon the broad-gauge lines of the Madras and Southern 
Mahratta Railway stood in the past half year at 74.29 
per cent., while the corresponding ratio upon the 
metre-gauge lines was 53.21 per cent. Upon the broad- 
gauge ines third-class passenger traflic contributed 

8.51 per cent. of the numbers carried, and 88.36 per 
cent. of the receipts acquired. The average number of 
passengers in any one train at a time was 199. The 
number of passenger train-miles run was 1,338,340, 
and the average receipts per passenger-train mile were 
3s.4d. Upon the metre-gauge lines third-class passen- 
gers contributed 99 per cent. of the numbers carried 
and 93 per cent. of the receiptsacquired. The number 
of passenger-train miles run was 759,157, and the 
average receipts per passenger-train mile were 3s. 5d. 
The working expenses on the broad-gauge lines were 
high, but this was largely due to extensive renewals of 
permanent - way, girders, and rolling-stock. The 
moderation of the expenses upon the metre-gauge lines 
was mainly attributable to largely reduced renewals of 
rails and sleepers, as well as to special credits on account 
of returned stores. No engines were renewed during 
the past half-year ; but, on the other hand, there was an 
advance in the price of coal. The working expenses 
were also somewhat increased in the second half of 
last year by charges attending Government supervi- 
sion. 

The Bombay, Baroda, and Central India Railway 
was working 3123 miles of line at the close of 1908, 
of which 504 miles represented the original Bombay, 
Baroda, and Central India undertaking, 1931 miles 
the Rajputana and Malwa, the Cawnpore and Achnera, 
and the Palanpur and Deesa lines, and 688 miles 
lines worked for native States or other companies. 
The figures which we have given do not include the 
open lines of the Nagda and Muttra Railway (1368 
miles), as this line does not at present form part of 
the Bombay, Baroda, and Central India system, but is 
being worked for the Indian Government upon the 
basis of actual expenses. When the Bombay, Tionie 
and Central India Railway was transferred, or assumed 
to be transferred, to the Anglo-Indian Government, 
an —e was made to fix the capital at a certain 
amount, but it has been found impossible to stop 
further outlay upon capital account, new works being 
continually required, and provision having to be 
made for the improvement of existing lines. The 
expenditure on capital account in 1906, 1907, and 1908 
amounted altogether to 1,494,334/. This expenditure 
included the relaying of portions of the system with 
90-lb. rails, additional rolling-stock, remodelling 
station yards, and renewing weak girders between 
Delhi and Rewari, and between Phulera and Ahme- 
dabad. The length of line relaid with 90-Ib. rails 
during the second half of last year was 25 miles, 
as compared with 15 miles in the corresponding 
period of 1907; there were also special renewals 
of rails, sleepers, &c. Upon the metre-gauge lines 
renewals were made, to some extent, with 50-lb. 
rails. In the locomotive department heavier repairs 
were made upon the broad-gauge lines. The number 
of miles run upon the broad-gauge lines in the second 
half of last year was 1,894,713, and upon the metre- 
gauge lines, 3,549,443. By the completion of the final 
section of the Nagda and Muttra Railway, which is 
about 340 miles in length, the Bombay, Baroda, and 
Central India broad-gauge route from Bombay to 
Central and Upper India will ultimately be made 
available to the public. Owing, however, to the 
Indian Railway Board having delayed the commence- 
ment of certain links connecting the new line with 





and Aligarh, the full advantage of the new route 

will not be realised for some The earnings from 

r traffic upon the Bombay, Baroda, and 

Bentral India Railway showed less than the usual 

expansion last year, and there are still no signs of 

improvement ; but the earnings from goods traffic were 
slightly better. 





Humber ImpROVEMENTS.—A contract for the construc- 
tion of a low-water pier on the Humber at the Alexandra 
pad has been let to Mr. W. Rigby, of Bucklersbury, 

naon. 





MipLanp Institute oF Mrinina, Civit, AND Mgocna- 
NICAL ENGINEERS.—We understand that Mr. G. B. Walker 
has been appointed secretary of the Midland Institute of 
Mining, Civil, and Mechanical ineers. Communica- 
er a. be addressed to him at 16, Foster’s-buildings, 
Sheffield. 


Turn-Down Fivament Lamps.—Messrs. Wm. Geipel 
and Co., Vulcan Works, St. Thomas’-street, S.E., draw 
our attention to their turn-down 8 and 16 candle-power 
filament lamps, which are provided with a 1-candle-power 
filament for use when the full light is not needed. The 
lamp is changed over from one to the other by a rotary 
switch worked by a string. 





Wiuynirec InpusTRIAL EXHIBITION ASSOCIATION. — 
At the last meeting of the Board of Directors of the 
Winnipeg Exhibition it was decided to hold an agricul- 
tural motor competition in next year, on similar 
lines to that just completed. It is ho to make the 
1910 competition even more successful that of 1909, 
The conditions and regulations will be gone into thor- 
oughly by the judges who officiated at the latter, and will 
be revised where found necessary, and many sugges- 
tions that have been made by manufacturers will be in- 
corporated. 





Tue Lats Mr. C. G. Warnrorp-Locx.—The death is 
announced, at the age of 56, of Mr. Charles George Warn- 
ford-Lock, an engineer connected with mining enterprises 
in various quarters of the globe. He was at one time en- 
gaged in managing gold-mines in New South Wales, was 
manager of mines in South Dakota, subsequently had 
c of mines of the Bulawayo Exploration Company, 
Gwelo, and later of the operations of the RaubGold-Mining 
= pane in the Malay Peninsula. He was the author 
of several well-known books on mining, and was one of 
the original members of the Institution of Mining and 
er He served on its council and committees, 
and contributed several papers to the Institution’s Trans- 
actions. 





AMERICAN DRrEADNOUGHTS.—The United States Navy 
Department has opened tenders for the construction of 
two 26,000-ton battleships, to be named the Arkansas and 
the Wyoming. Tenders have also been opened for 
12,984 tons of armour with which they will be protected. 
Only one of the two vessels is to be built in any one 

ard. The William Cramp and Sons Ship and Engine- 
uilding Company, Philadelphia, was the lowest bidder 
(4,450,000 dols.) ; and the New York Shipbuilding Com- 
ny, Camden, New Jersey, came next (4,675,000 dols. ). 
he Arkansasand the Wyoming will mount twelve 12-in. 
guns, each 50 ft. long. The tenders received for the 
armour (Class A) were at 420 dols. per ton. The Carnegie 
Steel Company, the Bethlehem Steel Company, and the 
Midvale Steel Company each tendered at this price. 





MercHant VENTURERS’ TrcHNIcAL CoLiEcE. — The 
engineering departments of this College will, from the 
beginning of next session, include the faculty of engi- 
neering of the University of Bristol. The College 
already has special departments for electrical engineer- 
ing, under Professor Robertson, and motor-car engineer- 
ing under Professor Morgan; but the departments of 
civil, mechanical, and mining engineering have hitherto 
been amalgamated, and the , been in charge of the 
Vice-Principal, Professor Munro. The engineering staff 
will now be strengthened by the inclusion of those who 
have hitherto been e in teaching engineering at 
University College, Bristol, and a separate 1 a 
of civil engineering will be inaugurated and p in 
charge of Professor Ferrier. Not only will this mean 
improved facilities for students in civil engineering, 
but it will also strengthen the departments of me- 
chanical and mining engineering, which will remain in 
charge of Professor Munro. 





PROPOSED FRENCH FIRE-PREVENTION CoMMITTEE.—The 
three days’ meeting of the French Fire Brigades’ Federa- 
tion, held at Caen, was concluded on A 30. At the 
business meeting, held under the airmanship of 
M. Chéron, Under-Secretary of State for the Navy, Mr. 
Edwin 0. Sachs, who attended by special invitation, 

a paper,i n French, on the working of the British 
Fire-Prevention Committee in this country, and the safe- 
guards that have been adopted at its suggestion. After 
some discussion it was unanimously decided that a special 
commission should be formed with a view of organising a 
similar committee in France in connection with “the 
French Federation, and M. Lépine, Police President in 
Paris, consen to act as chairman of this commission. 
Among the matters touched upon in the course of the 
discussion were the great losses incurred by the navy from 
fire, amounting to about 2,400,000/., in a short period of 
years, and also the protection of young children from the 
danger of fire, by the prohibition of flannelette, 
the compulsory use of fire-guards, and the like. 
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THE ETHER. 
To THe EprTor or ENGINEERING. 

Sir,—In your leading article of the 27th ult. you quote 
Sir J. J. Thomson as saying that, in all probability, 
matter consists mainly of holes in the ether, which, more- 
over, has a density 2000 times that of lead. 

It seems to me that the conclusions of Professor Osborne 
Reynolds, arrived at as the result of twenty years of 
research, deserve to be known. They were presented 
to the Royal Society in February, 1902, and were pub- 
lished early in 1903 as Vol. III. of the professor's scientific 

pers. In June, 1902, Professor Reynolds gave a brief 
outline of his theory in the Rede lecture at Canibridge. 
He stated that the ether was made up of perfectly hard 
spheres, each of which has a diameter equal only to the 
seven hundred thousand millionth part of the wave-length 
of violet light. The mean path of the grains is only the 
four hundred thousand millionth part of the diameter of 
thegrain. The mean density of thisether is ten thousand 
times that of water. In the ether the grains are arran 
like piles of shot, the individual grains being as close 
together as possible. Where the piling is arranged more 
nearly vertically the density is, of course, reduced. ‘In 
fact, we may say that these are holes in the ether. 
Such a hole constitutes matter ; so that matter is, in the 

rofessor’s words, the absence of mass. The boundary 
xetween normal and abnormal piling of the grains con- 
stitutes the surface of the matter, and is advancing 
through the ether at the rate of 20 miles a second. Pro- 
fessor Reynolds claimed that his theory, which he demon- 
strates mathematically from fundamentals, explains 
every known physical phenomenon, including gravity and 
electricity. 

In view of the fact that no one has so far attempted to 
disprove Professor Reynolds’s theory or his conclusions, 
and bearing in mind the fact that the idea of an excep- 
tionally dense ether which he put forward has since been 
taken up by such well-known scientists as Sir J. J. 
Thomson and Sir Oliver Lodge, it seems to me, as an old 
pupil of Professor Reynolds, that much of the credit 
which attaches to the various attempts to devise a correct 
and useful theory of the ultimate structure of matter 
should go to Professor Reynolds, who unfortunately never 

uired the habit of delivering public lectures or of 
at popular articles wherewith to make known his 
ideas. 
I remain, yours truly, 
FRANK Foster. 
7, Victoria-road, Whalley Range, Manchester, 
August 30, 1909, 








INSTITUTION OF CIVIL ENGINEERS’ 
EXAMINATION. 
To THE EprtTor oF ENGINEERING. . 

Srr,—I think Assoc. M. is mistaken in his remarks anent 
the “‘ writer in the Practical Engineer of April 30.” The 
latter does not prove that the question set in October, 
1905, is either wrong or ambiguous. This writer admits 
that he had not met such a question before, nor studied 
the point involved, but he frankly acknowledges his in- 
debtedness to the examiner for opening his mind on the 
subject. The question is one based on the facts that a 
small shaft will reach its working limit of angular twist 
before it comes to its working limit of shearing stress, and 
that a large shaft will reach its limit of shear stress before 
that of angular twist. The shaft required is to be as 
small as possible, but it must not twist more than 1 deg. 
per 10 ft. of its length, nor must the maximum shear 
stress in the skin exceed 5 tons per square inch, 

However perfect this question may be, the same degree 
of perfection cannot be attributed to many of the ques- 
tions for association membership, even allowing for 
printer’s errors and data having been left out, I think 
that it would be a good plan to mark with a star all those 
questions which have no exact mathematical answer, but 
in which a candidate is expected to use his knowledge of 
practical approximations. How can you calculate with- 
out advanced mathematics the stress in a square plate 
which is securely riveted on all sides to strong framing? 
(‘‘ Structures,” October, 1905.) 

The Applied Mechanics paper seems to be a mixture of 
several Ps papers, including ‘Theory of Machines, 
Theory of Structures, and Hydraulics,” whereas the old 
Theoretical Mechanics paper dealt only with the prin- 
ciples of statics and dynamics. 

Considered as a whole, I think that the papers for the 
Association Examination are very fair in their quality, but 
rather extensive in their subject-matter. 

Yours faithfully, 


’ September 7, 1909. A.N. Orner Assoc. M. 








ECONOMICAL CONSTRUCTION OF SHIPS 
WITH LONGITUDINAL FRAMING. 
To THe Eprror cr ENGINEERING. 

Srr,—Referring to the article you published on April 9, 
1909, ‘* Economical Construction of Ships with mgi- 
tudinal Framing,” signed by Joseph R. Olden, and also 
a similar article referring to above, signed by F. R. 
Lilliehéék, in your issue of June 25, {909, I beg to 
draw_your attention to the fact that, notwithstandin 
Mr. Lilliehébk’s declaration that Mr. Isherwood hi 
followed his system in toto, as patented by him in 1904, 
both of these gentlemen have adopted the system of longi- 
tudinal shipbuilding, with strong transverse inside frames, 
patented by me, No. 603, da’ March 7, 1871. I here- 


with enclose you a section (Fig. 1) of same (part of my 
fameers showing the transverse frames, which have made 
‘ongitudinal shipbuilding possible and practicable. This 
solution was entirely my invention, and, of course, was 
public property as soon as my patent ran out, years ago. 





system, which I am glad ) 1 
over the country, as the only possible way of buil 
large modern ships. 

n order to avoid the broken stowage caused by web 
frames, which were necessary, in carrying out my original 
patent of 1871, to get up the transverse strength, I have 
now patented a system of double-bulb plates and angles, 
and double-bulb tees for the transverse frames, longi- 
tudinals, and plating; this brings my original patent of 


I hope = will give the necessary publicity to this | 


to say is now being taken Fe 
ing 


becomes accustomed to confine his thoughts and reading 
to the subjects of his lectures. The notes he has taken 
during the day are what he readsand thinks over at night. 
If an engineering student does this at college, it is only 
reasonable to think that he will continue to give his atten- 
tion at night to the work he is engaged upon during the 
day. When he has left college he has more enthusiasm 
for nightly studies, because now he is engaged on designs 
which he will see put into practice. oreover, he will 
probably find additional pol a at night necessary to carry 


Fig.t. 
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1871 down to date, entirely domg away with any obstruc- 
tion in the hold. 

I am pleased to inform you that at the present moment 
there are no less than six vessels from 4000 to 7000 tons 
building on the Clyde on my original patent of 1871, with 
deep transverse frames and longitudinal framing, all classed 
at Lio d’s, Bureau Veritas, and British Corporation. 

My latest double-bulb system (Figs. 2 to 4) gives 5 per 
cent, more dead-weight carrying capacity over the obsolete 
transverse system, with the same coefficient of fineness, 
24 per cent. more internal capacity, and a saving of 5 per 
cent. on the construction of the hull. 

Yours wey. 
J. E. Scorr. 
52, Coal Exchange, London, E.C., August 21, 1909. 








“THE COMPLETE STUDENT.” 
To THE EprTor oF ENGINEERING. 

Srr,—In the article on ‘‘ The Complete Student” in last 
week’s issue of ENGINEERING a rather false and damaging 
impression is given of the young engineering graduate. 
Social functions take up very little of the time of the 
successful university student. Generally students who 
take up athletics have little or nothing to do with the 
literary societies. Many engineering uates, when 
they leave college, take positions in the Colonies or South 
America. Surely this is proof enough that the young 
graduate fully realises the responsibilities of his position. 
Such a statement as that of the recent president of the 
American Institution of Mechanical Engineers would 
apply to butfewuniversitystudents, The successfulstudent 





out his work successfully during the day, for as yet he 
has not had sufficient practice to become thoroughly 
familiar with the methods employed in his work. He 
will also wish to keep in touch with what he learnt at 
college, which might be easily forgotten by the young 
aduate, because he has no need of the knowledge of the 
igher branches of his profession in the minor position he 
now holds. ‘ 

I think that the reason why men with excellent Univer- 
sity qualifications choose the Civil Service is entirely be- 
cause of the good commencing salary and the prospect of 
a pension. 

he prospects before the engineering graduate when 
he leaves college are not always bright. He has com- 
pleted a four years’ course in engineering, involving large 
expenses, but finds it difficult to obtain employment, 
asking only a very small commencing salary. The day 
has not yet come when engineers will look to the university 
entirely as the means of supplying them with reliable 
assistants. : 

Many who go into the Civil Service may prefer routine 
work, but there are others who would take up a more 
scientific profession if only the prospects on leaving the 
university were made brighter. Pro bly owing to these 
adverse conditions the engineering world is losing the 
benefits of many men who would be a credit to this noble 


profession. 
Yours faithfully, ‘ 
A. G. Rosinson, B.Sc. Civil Engineering, 
Birmingham University. 
The Grammar School, Burton-on-Trent,, 
September 4, 1909. 
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POWER-HAMMER OPERATED BY COMPRESSED AIR. 
CONSTRUCTED BY MR. JOHN COCHRANE, ENGINEER, BARRHEAD, N.B. 























ave 


THE introduction of suction-gas engines and motor 
drives in modern workshops has, in many cases, dis- 
placed steam boilers, and has:brought about the use of 
compressed air, which is, of course, more expensive. 
This change-has made necessary the employment of 
more economically working hammers than those which 
were constructed for steam ;. and to meet this require- 
ment Mr. John Cochrane, of Barrhead, Glasgow, 
has introduced the arrangement which we illustrate 
above, Fig. 1 — a general view of the hammer in 
part section, and Fig. 2 an enlarged section through 
the cylinder and valves. 

The essential feature of this hammer is the use of 
double cylinders placed one above the other, and so 





proportioned that by a simple change of —— of, 


the plug-cock H compressed air can be admitted to 
one or both cylinders, thus producing, at the will of 
the operator, a half-weight or full-weight blow, with 
a proportionate consumption of compressed air. From 
an examination of our drawings, it will be seen that 
an existing single-cylinder steam-hammer can be easily 
transformed into an economical compressed-air hammer 
by bolting an upper small-diameter cylinder to the top 
flange of the existing cylinder, and fitting therein a 
trunk piston as shown. This piston can either be 
forged as part of the lower piston and rod, or fixed to 
an existing piston and rod. 

Compressed air is conveyed to, and exhausted from, 
the upper side of the trunk piston of the small cylinder 
by a port, communicating. with the port usually per- 
forming these functions for the lower cylinder. In 
the former port is placed the plug-cock H, by means 
of which the space above the trunk piston may be put 
either in communication with the lower cylinder port, 
or with the atmosphere, as desired. Apart from this 
addition, there is no alteration in the existing valve- 
gear of the ordinary single-cylinder hammer. 

The arrangement ought, we think, to appeal to firms 
who perenne, sy changing over from steam-hammers 
to those worked by compressed air, for the required 
alterations are comparatively small, and the added 
mechanism is simple. 





INDUSTRIAL NOTES. 

THE ‘‘ Development Bill” of the Government, intro- 
duced by the Chancellor of the Exchequer last week, 
in accordance with his speech on the Budget, is a new 
departure in legislation This is explained in the memo- 
randum, which says :—‘‘ An economic policy by the 
Government is to put in practice in the direction that 
in approving, aiding, or executing works under the Bill 
regard is to be had to the general state and prospects 
ot employment.” The amount set apart is a definite 
sum of 500,000/. annually from 1911 to 1915, in addi- 
tion to sums annually voted by Parliament. The 
Bill authorises the Treasury to make grants and loans 
through a Government Department for aiding agricul- 
ture, reclaiming land, or any other p calculated 
to promote the economic development of the United 
Kingdom. *‘ Among the new powers conferred on 
the new Road Board is that of constructing roads 
Contined to motor traffic and free from the s: -limit.” 








For this purpose ‘‘ the Board is empowered to acquire 
land in reel districts for 200 coal on either ae of 
such road, which will enable the Board to a t 
extent to reap the increment in value of lands adjoin- 
ing the roads.” The various of the grants 
are set forth in more detail in the measure, all of which 

int to extended employment and the further deve- 

opment of the resources of the country. The money, 

if wisely spent, ought to be a good investment from a 
national standpoint, and it may also at no distant date 
recoup the Exchequer by a return of profit on the whole 
of the transactions. 

Such aids as are proposed are not an altogether new 
departure, except as regards methods and aims. Some 
of the main roads in the kingdom, notably those in 
Ireland, were constructed by national expenditure, and 
were called military roads, a name they still bear in 
Ireland at least. The t thing to be hoped for at 
present is that work will be found for able and willin 
workers. The depression in trade is not yet over, an 
there are fears that in the coming winter the Distress 
Committees will again have their hands full of work. 


The words uttered by Sir William White and 
by Professor Chapman, at the meeting of the 
British Association, on the hours of labour deserve 
more than a passing notice. The plea of the pro- 
fessor for leisure for reasons of health may be left 
for the present. They ap to society generally 
on the ground of better social conditions for the mass 
of the people. Sir William White looks at the 
question from the industrial standpoint, as one per- 
taining to the relations of capital and labour. It 
touches the subject of non-employment, but not so 





directly as the ‘‘right-to-work” advocates would desire. 


Sir William doubts whether less work is done in eight 
hours than in nine. That depends upon circumstances 
and on the nature of the occupation. In certain trades, 
where hand-work is still the essential part, there is not, 
generally speaking, less output to the extent supposed, 
as, for example, a tenth less if the hours are reduced 
from ten to nine, or a ninth less if reduced from nine 
to eight. This is general experience. But in the 
case of machinery there is the loss of the hour, unless 
the machine can be ‘‘ speeded up ” to lessen the loss. 
But these facts are not considered satisfactory answers 
by those who advocate fewer hours in order that the 
unemployed may be given a better chance. In certain 
Se extra hands would naturally be required. 
Employers, as a rule, resist reductions in working 
hours use there is a loss on the silent machinery, 
and establishment charges go on the same. 





For many years there were loud complaints in 
Lancashire by employers and operatives in the cotton 
trades ing the conditions handicapping com- 
— with the mill-owners in Bombay. Nothing, 

owever, was done in the matter until in 1 


the abuses in those factories were exposed, and 
inquiries were set on foot by the Government to 
ascertain their nature and extent, On the appointment 
of Lord Morley three years ago a special committee was 
formed, upon which there were three mill-owners, 








so that the employers were well ted. The 
committee recommended direct leginlation, and sug- 
gested that all labour of adult males should be restricted 
to 12 hours per day. These recommendations went 
beyond those of a previous commission. The result of 
the inquiries has been the introduction of a Bill for 
the regulation of work in the mills and factories. The 
provisions of the measure are restricted to the textile 
industries, as the committee did not find that excessive 
hours were worked in other trades. The Bill of the 
Government provides:—l. That no person shall be 
actually ee go more than 12 hours a day. 2. That 
no person shall be employed before 5.30 a.m. or after 
7p.m. 3. That the period during which mechanical 
power is used shall not exceed 12 hoursaday. 4. No 
child shall be employed for more than six hours. The 
Government reserves the power of extending the pro- 
visions of the Act to factories other than textile should 
necessity arise. It is said that the worst abuses have 
developed since the introduction of the electric light, 
so that the restriction to hours of daylight is regarded 
as a safeguard to the workers. To what extent the 
measure will satisfy Lancashire remains to be seen, but 
the Bill is a great step in factory regulation in India. 


The Trades Boards Bill was read a second time in 
the House of Lords last week without a division. 
This is an indication that it will pass into an Act 
during the present Session. The measure is really an 
anti-sweating Bill, the object being to secure a mini- 
mum wage in some of the worst sweated industries of 
the kingdom. There was, indeed, very little opposi- 
tion. in the Lords against the measure. e speech of 
Lord Salisbury was not in the least antagonistic, it 
was rather a friendly criticism of a new departure in 
labour legislation as an experiment. A new departure 
in a sense it is, but the same or similar principles were 
to be found in numerous Acts up to a century ago, 
except that the provisions in those Acts were more in 
favour of the employer than of the worker. The 

resent measure is in favour of the worker, whatever 
its effect me be upon the employer. In general, it 
might be said that it is a species of over-legislation on 
one particular subject — the relationship between 
capital and labour. To what extent that can be 
justified, tangible results only can show. 





The International Congress of Trade Unions, which 
sat in Paris last week, isa more than usually restricted 
body. It is a representative gathering of the dele- 
gates of affiliated unions, such as the General Federa- 
tion of ‘Trade Unions in this country, the American 
Federation of Labour, and similar organisations. The 
miners and the textile operatives have their indepen- 
dent international aor the subjects discussed 
being more or less confined to the particular industries 
affected. The congress of last week covers a wide field; 
it takes into its purview the general conditions of 
labour as affecting the mass of the workers. There 
was a general restraint noticeable in the debates of 
last week, but on some points the delegates were quite 
unanimous. As regards the ‘importation of black- 
legs ” in cases of dispute, there was absolute unanimity. 
On the question of militarism there was less accord, 
but the divergence was as to the means and methods 
rather than as to general principles. Then, again, 
there was an attack upon the Anarchists’ methods in 
Spain ; this was settled by a compromise. But the 
feeling of the congress was undoubtedly adverse to 
Anarchism. The more advanced delegates were in the 
French section ; the British, the German, and even the 
Spanish delegates were the moderates. It is a notable 
fact that the British and German elements in Europe 
and in the United States are the more prudent and 
moderate in all labour disputes. The Latin races are, 
as a rule, the most aggressive. 





The Trades Union Congress had a most interesting 
send-off preliminary to their meetings during the 
current week at Ipswich. The Earl and Countess 
of Warwick invited the Parliamentary Committee, 
Labour Members of Parliament, such delegates as were 
already at Ipswich, and a select number of prominent 
Socialists, ministers of the Gospel, and others from 
London to spend a day at Paston Lodge, Dunmow, 
Essex. Many responded and had a delightful day. 
Luncheon was provided for them in a marquee 
erected for the purpose, and the hospitable host pre- 
sided. The Earl tactfully asked them to forget the 
Budget and the peers for a while and enjoy a day’s 
rest in the country. After luncheon Mr. G. B. Shaw’s 
play ‘Press Cuttings” was acted and much agpeeiaed. 

the first day of the Co the standing orders 
were suspended to allow a a ape resolution in 
favour of the Swedish strikers. 





The general strike in Sweden has happily ended, 
work being resumed on Monday last, Se tember 6. 
But this does not end the strike against the members 


of the Swedish Employers’ Union. The Govern- 
ment assented to intervene in all the strikes except 
the original one between the Employers’ Union 
and its employés. The other employers agreed to 
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take back their men as scon as possible, so that little 
friction need be apprehended.’ If the struggle con- 
tinues, it will be more severe, because more restricted; 
but there is no reason to fear that it will be less 
peaceful than heretofore. 

The most significant and powerful attempt to deal 
with and stamp out sweating is being worked out in 
America. The following cablegram appeared in the 
Daily News of Friday last—it will explain itself. ‘‘ The 
great clothing manufacturers of this city (Chicago) have 
combined for the abolition of the sweat-shop, and have 
arranged to build manufacturing plant on the Lake 
side, a few miles outside the city limits. Not onl 
will the new place contain workshops, but also dwell- 
ings for the workers. Forty acres of ground have 
been secured, and the location will be one of the 
healthiest in the country. Over eighty buildings will 
be erected at a cost of fully 1,000, .’ While we are 
passing an Anti-Sweating Bill, the Trades Boards Bill, 
the employers of Chicago are abolishing the sweating 
system by themselves. The plant will be of the best 
modern type ; the machinery the newest and best ; the 
cost of production will be minimised, and the maximum 
output will be aimed at. The experiment will be 
watched with interest all the world over. 


The Coal Conciliation Board has achieved another 
triumph for the cause of peaceful negotiation. At the 
adjourned meeting of that Board on Friday last 
the coal-owners agreed to withdraw the demand for a 
reduction in wages of 5 per cent., upon conditions 
which the men’s representatives assented to, as 
follows :—That ‘‘in consideration of the present appli- 
cation for a reduction of 5 per cent. not being p > 
the Board agree as follows :—(1) No application shall 
be made for any advance in wages until the sellin 

rice exceeds 7s. 10.21d. by such an amount as sha 

ave recou owners for the disadvantage they 
shall have incurred by the ment of the present 
rate of wages during the period the selling price was 
less than 7s. 10.21d. ; (2) that notice to terminate the 
Conciliation Board shall not be given until the selling 
price has recovered to and continued at the amount 
which the Board, or, in the event of difference, the 
outside chairman, shall decide to be sufficient to recoup 
the owners, as mentioned in Clause 1.” A coal strike 
is thus averted, and incidentally a standard selling 

rice is stated which can be a basis relative to wages 
in the future. 








The mining deputies of Durham and Northumber- 
land waited upon the Home Secretary last week to 
urge him to amend the Mines Eight Hours Act in so 
far as it deals with those two counties in respect of 
their coal-producing area. They wished that their 
hours, now fixed at 94, should be reduced to eight. 
The Home Secretary urged that patience should be 
exercised ; all grievances could not be removed at once. 
The Act would benefit hundreds of thousands in other 
coalfields, and as regards the two counties represented 
by the deputation they were exempt from the Act till 
the beginning of next year, by which time the expe- 
rience of other districts would be available. 





There are more and more indications that the de- 

ression in the iron and steel trades is ing away. 
So far the movement is chiefly soniinah 40 the raw 
material, the manufactured article not being much 
touched ; but all sections are likely to feel the upward 
tendency in prices at an early date. 


At the Durham Miners’ Conciliation Board, on Friday 
last, the coal-owners made application for a further 
reduction in wages ; but to this the men’s representa- 
tives would not assent. The matter will now be referred 
to the arbitrator. 





The carters of -Newocastle-on-Tyne have submitted 
to all local employers demands for a minimum wage 
of 25s. per week, and a 94 hours day, and on Saturdays 
to cease work at 1.30. A week’s notice to be given 
on either side. All men paid weekly to be regarded as 
regular hands. Drivers of two horses to be paid 6d. 
eS day extra. Overtime to be paid at the rate of 

. per hour ; after 5 p.m. on Saturdays ls. per hour. 
Stable duty on Sundays to be paid ls. per hour. 
Casual carters to be paid a higher rate. bourers 
23s. per week ; casuals, 4s. 66. perday. The demands 
are specific and long, but the men are organising. 





Tue Invector: How it Acts anp Wur it Fats.— 
A little booklet bearing this title, and written by Mr. 
John Morrison, of Newcastle-upon-Tyne, has recently 
ap It is, according to the legend on the title- 
page, meant chiefly for the use of road-steamer drivers, 
and ought to prove useful to these men. It is really a 
clear and practical description, with diagrams illustrative 
of the principle and construction of injectors of the forms 
usually applied to steam motor-wagons or tractors. Simple 
and automatic types are refe! to. The book is pub- 
lished by Messrs. W. L. and Sons, Limited, New- 
castle-upon-Tyne, at a price of 1s. net, post free. 





THE BEHAVIOUR OF DUCTILE MATERIAL 
UNDER TORSIONAL STRAIN.* 
By C. E. Lararp, Assoc. M. Inst. C.E., M.I. Mech. E. 
(Concluded from page 313.) 

A. Configuration of Material and Shear Stress for a 
Specimen which has been Twisted.—A problem of consider- 
able importance, the solution of which was absolutely 
indespensable before a complete theory of torsion could be 
arrived at for the period beyond the primary elastic limit 
up to the maximum torque before fracture, was to deter- 
mine : 

1. Whether or not principal transverse sections by planes 
at right angles to the axis before twisting remained plane 
after torsion. 

2. Whether or not the particles, or unitary structural 
parts of the material at different radii from the centre to 
the periphery had all the same angular displacement 
throughout the test. 

For the purpose of obtaining some indication of the 
truth relating to these two points the author prepared 
two special specimens of mild steel and tested them to 
destruction. The first specimen was drilled radially, and 
plugged with ¥,-in. brass wire (see Fig. 58, page 365) at 
intervals along the length. 

The second oan was drilled diametrically in three 
places along the length (see Fig. 57). One hole was 
plugged with lead wire ; a second hole with soft copper 
wire, forming two half cylinders with the section plane 
containing the axis of the copper wire in a plane at right 
angles to the axis of the stee a nen 

ig. 62, page 352, is a reproduction from a photograph 
of the fracture for the first specimen ; and it will be seen 
that there is very little distortion of the wire; and what 
little distortion there is is due to twisting the specimen after 
the first shear near the periphery. Fig. 63 is prepared from 
a photograph taken from a cut and faced section exposing 
half of one of the brass pins further along the length of 
the specimen, and this pin, straight before testing, remains 
straight throughout the test. The cut section shown in 
Fig. 63 is ndicular to the axis, and it will be seen 
that one-half the brass pin is fully exposed, showing that 
there is no end flow of material, and that the pin retains 
its form. Each steel specimen had its ends very accu- 
rately faced so as to be truly plane. These ends were 
found to be plane after the test without any perceptible 
distortion. As far as this result may be taken to be an 
indication, it follows that there is no axial flow of 
material. 

Similar results appear from the tests on the second 
specimen. Fig. 59 shows the fracture with the half wire 
in position, while Fig. 60 shows the fracture from the other 
half specimen, with the half wire removed. The little 
distortion of the wire is due to the combined annular 
shear and core tension. Fig. 61 gives the peer) of a 
cut and faced section through one of the holes containing 
thelead wire. The curvature on one half of this sectioned 
lead wire is probably due to want of homogeneity in the 
steel, causing a slight departure from the result which 
would undoubtedly hold for material of uniform structure 
—namely, constant angular displacement for all particles 
from the centre to the circumference, and for all values 
of the torque from the commencement of the test to the 
maximum torque. 

It is worthy of note that early in the test on this 
specimen the ends of the lead pins were squeezed out and 
the mouths of the holes cl and seal | the flow of 
the steel. This is indicated very clearly in Fig. 57. Con- 
sequently the lead must necessarily adapt itself to the 
flow taking place within. 

This eS might almost have been deduced by the 
rinciple of least work, for it is obvious that had radial 
ines of particles taken other positions, more work would 

have to be done in causing different annular rings to rotate 
one over the other. 

May it not be taken as an axiom, that the unitary 
structural parts of material undergoing strain accommo- 
—_ themselves to new positions with a minimum of 
work ? 

The distortion or flow of the material during twisting to 
destruction is therefore as represented in Fig. 45, page 364. 
Fig. a represents a half section by a plane containi 
the axis of the specimen before the twist is applied, an 
Fig. + shows this plane distorted into a screw surface. 
Fig. c shows an elementary sector of a cylinder which, on 

twisting, takes the form shown in Fig. d. 

. In order to show the surface flow of the material of 
a cylindrical specimen when twisted to. destruction, the 
specimen was marked by scribing fine circular lines 
around the circumference at unit distances while rotating 
between the centres of a lathe, and also by six generating 
lines — and finely scratched along the length at 
= — , os the meg ont ve , ‘a 

ig. 29, page 363, represents, by a development of the 
cylindrical surface, the appearance of these lines on the 
surface before testing. 

During the test throughout to the fracture these longi- 
tudinal lines were twisted up into helical lines of grad 
decreasing = as the test proceeded. For the mild- 
steel and nickel-steel specimens, these lines were almost 
truly helical lines of uniform pitch up to about lin. from 
each shoulder, as will be seen by the developments of the 
surfaces of a number of these specimens after the test 
(see Figs. 30 to 42).. The method adopted to obtain the 
development of a specimen after fracture was to compost 
the two fractured — in V-blocks on a true surface 
plate, bringing the tured surfaces together so as to 
make the helical lines continuous. A straight line of 
reference was then scribed on the cylindrical surface 


parallel to the axis. A thin strip of paper was wound 
round each circular scratch, and on this strip the inter- 
sections of the helical lines with the circles were marked 
as well as the position of the line of reference. These 
strips were then stretched out and laid flat across a rect- 
angle constructed on drawing-paper (which had the re- 
ference line and circles marked on it) representing the 
development of the cylindrical surface. The marks on 
the strips were then transferred to the rectangle and the 
helical lines (shown straight) ruled in. 

C. The Angle of the Helical Lines of Shear and the 
Angle of Torston.—The angle of torsion @ per unit length 
(shown in Fig. 43, page 364) is the relative angle of dis- 
placement of two initial parallel radii in two principal 
transverse sections unit distances apart, while the angle @ 
of one of the helical lines is best shown by the develop- 
ment of the cylindrical surfaces between these planes. 

Then neglecting the small varying axial —— 


which the specimen undergoes during the test, we have 
360 
T = = 
mr cae 


D. Shear Stress.—Let A, B, C, D (Fig. 44) denote the 
development of an indefinitely small square unit of area 
on the cylindrical surface of the specimen, the line B C 
being parallel to the axis, and let this surface represent 
the upper face of a small lamina of material whose 
radial thickness is indefinitely small. During the test 
of the specimen to destruction this elementary unit of 
material may take any one of the itions shown in 
Figs. (a), (b), (c)—that is to say, the angle of the helix ¢ may 
be greater than 45 deg. (Fig. a), equal to 45 deg. (Fig. 1), 
or less than 45 deg. (Fig. c). 

Consider the art Pal of this plate. Since the 
angular dis ment of unitary structural parts of 
the material is the same, the shaft twists as though 
it were made up of an infinite number of indepen- 
dent co-axial cylinders, whose torques are proportional 
to the radii; hence the only forces we have to consider 
> the shear forces F, and F, along the sides of the 
plate. 

Moment of couple due to shear forces F, along edges 
in transverse sections = F, x E K. 

_ Moment of ~— due to shear forces F, along helical 
lines = Fa x AH, and F, x EK =F, x AH. 


So that Fé. = cosec ¢, and this relationship holds 
x 
throughout the twisting of the specimen. 


Let the radial thickness of the elementary plate be 4, 
then intensity of shear stress along transverse edges is 


given ye I = eri and along the helical edges by 
_ ‘wh 
i =F 


Cor uently it follows from this and the previous 
relations ip that f, = fr ; that is, that the intensity of 
the circumferential stress and the stress intensity along 
helical lines, so long as these lines remain continuous and 
of uniform pitch, have the same value. 

The angle §, Fig. 44, giving the direction of the dia- 
gonal to the direction of the axis is when @ is greater 
than 45 

tan —! (1— cotan ¢), 


and when ¢ is less than 45 
tan ~! (cotan ¢~1). 


This angle 8 oan also be simply expressed in terms of 
the angle of torsion 0. 

Further, the actual value of the stress intensity for any 
torque up to the maximum load may be calculated from the 
usual formula, as established for any value of the torque 
within the elastic limit, .e.....T=yjye7 fs @. ; 

The results embodied in this paper fully support this 
contention. Bs. 

Similar results: will hold for elementary plates within 
the material at radii varying from zero at the centre to the 
full radius of the specimen. 

Work Done in Twisting Specimens to Destruction.—The 
author has shown* that when a cylindrical specimen is 
twisted to destruction, the relationship between the torque 
and twist throughout the test until near the maximum 
load is given by an equation of the form 

6 = ae®T, 

where @ denotes the angle of twist, T the corresponding 
torque, and where a on b are constants for a given bar ; 
as this result had been criticised, the author has for many 
additional experiments and plottings therefrom fully con- 
firmed the truth of it. He has further proved it in the 
following way :—Referring to Fig. 46, the work done in 
twisting from @ to 06 + 50 = T6@; then, assuming the 
curve to be continuous down to the origin (the error 
involved in this assumption is quite negligible), the total 
work in twisting to any angle @ is equal to 


Si Tse. 
Now since 
.96=aeT 
log 0 = log a + bT loge 
and T = log 0 0 ~ log a 
b log € 
Hence the total work in twisting through any angle @ 
=> ° log 6 ~ log a 56, 
o blog e 
Adopting the notation of the calculus, 





* Paper read before the Engineering Section of the 
British Association at Winnipeg. 





* Proceedings of the Institution of Mechanical Engi- 
neers, vols. iii. and iv., 1907. 
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Fig.29. APPEARANCE OF SURFACE 
OF SPECIMEN BEFORE TESTING. 
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DEVELO. NT OF SURFACE 
OF SPECIMEN FOR I"DIAMETER 
WROUGHT fi N?3 


however, from Table XI., page 313 ante, giving the tic 
work done from zero for the wrongh?-iron specmaen 0. 13 
for every 25 deg. of twist. The work areas for column 2 
were obtained by integrating the autographic diagram b 
means of a planimeter and converting the areas into wor 
units. This last result confirms the calculation. 

Raising the Elastic Limit by Straining.—Fig. 48 repre- 
sents the — as between torque and twist for six 
loadings of one of the nickel-steel specimens at different 
periods in the plastic stage of the test. For each loading 
the torque was steadily imposed step by step up to what 
may be called a rough elastic limit, and the loading was 
then continued up to some definite value of the torque. 
The load was allowed toremain on fora short period of time, 
and then steadily run back to zero, when a definite iod 
of rest was then allowed before the next loading toa lober 
torque. This chart indicates, even for an ordinary test, how 
the tendency is to raise the elastic limit; and experiments 
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(log @ — 1 — log.a) 
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where 
A = blog e = 0.4343 6 
and 


B = loga. 


Now if values of @ log @ are plotted as ordinates to 
values of @ as absciss, an exponential curve similar to 
that shown in Fig. 47 is obtained, which, after a certain 
value of @ is reached, it approximates very closely to a 
straight Jine, ic 


The actual plottings in the diagram are, 
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made by the author show that each succeeding limit can be 
made to approximate to the torque last imposed at any 
stage in the test. If the torque and corresponding stress 
is repeatedly raised to the same value, the material 
becomes more and more elastic, tending to approach 
perfect elasticity at the maximum value of the torque 
1m 2 

msequently it would appear that the elastic resilience 
is steadily ole ; and since the ratio of torque to twist 
for each one of these periods of loading es more 
and more sensibly constant, the resiliences increase with 
the square of the torque. This process of loading and 
increasing the resilience can be carried on up to near the 
maximum load. It is only when the maximum torque 
is reached that the elastic resilience has its maximum 








OF SURFACE 
NIA. 





value, when any additional strain is almost altogether 
plastic, and the material begins to fail in the manner 
already indicated.- The plotings iven in the eee 
are for torsion wheel ings, and consequently do not 
show to any extent the hysteresis which accompanies the 
test. The curved part of each line near zero is due to the 
slip and yielding of the ends of the specimen on the 


keys. 

The effect of varying compositions of the material on 
the ratio of the resilience to the total work may be seen 
by comparing the results for the wrought iron, mild steel, 
and nickel steel. We notice that the ratio of the elastic 
limit to the breaking torque for the nickel steel varies from 
about 0.32 to 0.4, while the ratio of total work to elastic 
resilience varies from about 1000 to 2350 (see Table XIII, 
page 313 ante). For the wrought iron the ratio of the 
elastic limit to the torque at fracture varies from about 0.2 
to about 0.25, with ratios of total work to elastic work from 
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about 4000 to 10,000; that is to say 


comparing these two 
sets of results, the elastic limit is broug’ t further up on 
the torque twist curve with a greater amount of play 
energy, both in absolute values and as compared with the 
total work to produce fracture. For the mild-steel speci- 
mens the ratio of torque at limit to torque at fracture 
averages about 0.2, wath the total work from 10,000 to 
14,000 times the primary elastic resilience. 

Important Considerations in Design.—The auther now 
wishes to call attention to very important considerations 
from a practical point of view, and of great importance to 
the engineer who has to deal with the design of various 
members of structure and machines. These may be indi- 
cated in the form of two questions :— ‘ 

1. Can the maximum working stresses of material be 
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allowed to exceed those fixed by the primary elastic 
limits (which, the author would point out, are quite 
artificial ones, produced by manufacturing coment 

2. Where the primary elastic limit is exceeded, can the 
intensity of the stress for a given value of the load be 
calculated or otherwise arrived at? ; 

The author answers both of these questions in the affir- 
mative, ar he knows he is going directly against uni- 
versally-established practice, and in doing so he would 
point out that it is no conclusive gr logical argument 
to state that because a practice is established, there- 
fore it is true. What can be postulated is that in the 
—— state of knowledge it is advisable that the elastic 
imit should not be exceeded. But since experimental 
investigation and the results derived therefrom are con- 
tinually enlarging our knowledge of the behaviour of the 
material under stress and corresponding strain, we may 
have to modify our ideas and working principles in eng1- 
neering design. ‘ 

In supporting his contention that the primary elastic 
limit may, in some cases, be ex ed with impunity, and 
that it may be scientifically raised either by extra strain- 
ing in the manufacturers’ works, or in many cases while 
under ordinary working conditions, and also by adding 
certain elements to the composition, and that with per- 
fect safety, the author would call attention to the follow- 
ing facts, or what he believes to be facts, and in doing so 
he willingly invites the severest criticism. 

1. The artificial elastic limits produced by manufac- 
turing operations are impressed by strains sometimes of 
a totally different character from those produced in the 
members of machines and structure in which the materials 
are used. Thus, for example, torsional strain of material 
used as shafting is different in character from that pro- 
duced by the rolling and hammering of the material 
in the fo Experiments (the author’s) prove. con- 
clusively that where material has been overstrained by 
twisting, and complete elasticity quickly restored by heat 
treatment at low temperature, the e ticity is much 
more perfect, as judged by the relationship ‘‘ stress pro- 
portional to strain,” than for the first elastic period pro- 
duced by manufacturing operations. : 

2. The elastic limit of material may be raised by strain 
(with complete restoration of elasticity) by (uw) heat treat- 
ment at low temperatures after overstraining) ; (b) by pro- 
longed rest after overstraining ; (c) by the continuous 
stressing under working conditions of the material under 
a value of stress higher than the primitive elastic limit ; 
(d) considering the forms of iron and steel, by the addi- 
tion of a small percentage of some element, such as nickel, 
whereby the ols limit is raised, as with the nickel- 
steel specimens, to, say, double the value for ordinary 
mild steel—the elastic resilience being consequently 
increased four times, with the result that the ratio of the 
elastic resilience to the total work to produce destruction 
is considerably increased. 

Consider Table XII., page 313 ante, and Fig. 5, 
vage 310 ante, in which the limit of elasticity is 

yyietiel raised to 0.2, 0.25, 0.3, 0.35, 0.4, 0.45, 
and 0.5 of the breaking load. These elastic resiliences 
or working play energy increase with the square of 
the torque, while the ratio of this work to the total 
work to destroy the material is increased from about 


cath to about soot! Compare these results with 
those obtained from the test results given in Table XIII. 

By raising the limit, which may be done quite scien- 
tifically by straining in the works, and in some cases by 
alloying the composition, we are able to take more advan- 
tage of the enormous amount of energy available with 
ey | economy of material, i 

The final factor in determining the limiting working 
stress to which the material may be subjected is the im- 
portant — of failure by repetition under varying 
ranges of stress in the same direction, or in both direc- 
tions, and the rate of variation in the number of repeti- 
tions when that number exceeds a certain value. 

Comparison of the General Behaviour of Wrought Iron 
and Stecl.—The author has been impressed by the almost 
wonderful uniformity in the structure of steel when tested 
as shafting. He has already pointed out that steel 
specimens, and especially the alloy steels, keep a very 
smooth surface throughout the test, and remain almost 
truly cylindrical. A reference to Figs. 55 to 58, page 365, 
will illustrate the truth of this. « Further, it is worthy of 
note, as an indication of the uniformity of structure, that 
both the mild steels and the alloy steels almost invariably 
sheared around one of the finely-scratched circles round 
the vircumference marked for dividing the specimen into 
unit lengths, 

With reference to the wrought-iron specimens, the 
results obtained are somewhat erratic, good results and 
bad results being obtained from tests on pieces cut from 
the same bar; the surfaces ronan up considerably, as 
may be seen by reference to Fig. 52, 365, and Fig. 53, 
annexed, and in many cases failure aoe takes place 
— the helical lines, either by cirect sliding, or crumbli 
resulting from shear, long before the specimen has reached 
its maximum torque, and circular lines before torsion do 
not remain quite circular after torsion, there being, in 
many cases, a longitudinal flow of material. This last 
point is illustrated in Fig. 53, which shows the failure 
very eee along one of the helical lines, and the 
longitudinal flow by the broken circular line which had 
been painted round the circumference. The crumbling of 
the material just referred to will be made clear by the right- 
hand specimen in Fig. 53. These points are also clearly 
indicated a the development of one of the specimens 

iven in Fig. 30, page 363. The great difference in 


haviour is evident from a comparison of this diagram 
with the developments and pee oe a for the steels. 

Wrought iron while being rolled in the forge would 
therefore seem to acquire a longitudinal fibrousness, so 





that the ultimate shear stress between these fibres is less 
than the transverse shearing stress. Fig. 53 is very 
instructive, in that it Sopeeye in a unique way by the 
roughened surface the lines of helical shear. 
ification for Torsion Tests.—In testing the suit- 
ability of material to be used as shafting, commercial 
tensile tests are usually made, though why tension tests 
should be taken in preference to torsion, the author is 
uite at a loss to understand. In studying the results of 
the tests recorded in this paper, and of many other tests 
both for tension and torsion, he is quite convinced in his 
own mind that it is wrong. 

Material that is intended to be used for shafting should 
be tested as shafting, and not for quite a different kind of 
straining action from that which holds for the material 
doing its lar work, for in all probability it will be 
found that the results obtained for tension tests are in 
some —— complementary to those obtained for torsion. 
The author submits that the results given in this paper 
strongly indicate that a specification or report for com- 
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mercial torsional tests should include among other infor- 
mation the following fundamentals :— 


(a) The torque at the limit of elasticity (exact). 

(b) The angle of twist up to the limit of elasticity for a 
given le . 

(c) The elastic resilience (length to be given). 

(d) The maximum torque. 

(e) The ratio of the torque at the elastic limit to the 
torque at inaximum load. 

(f) Total a necessary to destroy specimen (length to 


(g) The ratio of plastic work to elastic resilience as 
measured to limit of elasticity, both quantities 
expressed for the same length. 

(hk) The angle of twist on a given length well clear of 
the ends or grips, or the angle of the helix. It 
will be found that these results fully cover the 
points of vital importance from the commercial 
point of view. 


The author wishes to express his indebtedness to the 
governing body of the Nort La ag Institute for furnish- 
ing him with all facilities, enabling him to carry through 
the research experiments reported upon in this paper. 

The experiments and their interpretation have occupied 
a good deal of the author’s spare time for the last two 
scape: but several of the tests included in this paper he 

made part of the regular laboratory work of the 
fourth-year engineering day students. He has also to 
express his indebtedness to the British pees 
Standards Committee for allowing him to publish the 
results of the tests on two specimens of mild steel, Nos. 1 
and 18, which he made for them, and also for furnishing 
him with the chemical analyses of the material. 

In conclusion, the author would take this opportunity 
of thanking his assistants in the mechancial engineering 
department for assistance rendered ; and he would men- 
tion the names of Mr. P. W. Smith, Mr. R. O. Boswall, 
and Mr. A. E. Palmer; to Mr. Smith he is specially 
indebted for accompanying him’ in making the tests, and 
also for his assistance with the calculations and the pre- 
paration of the drawings. 








GerMAN AvTOMOBILE INDUSTRY.—At the beginning 
of the present rer there were in Germany 41,727 auto- 
mobiles of all kinds. Of these, 39,475 were passenger 
automobiles and 2252 commercial vehicles. Prussia boasts 
of more than half of the above—viz., 22,362 automobiles. 
The total number on January 1, 1908, of German auto- 
mobiles was 36,022. About half of the aggregate number 
of automobiles are motor cycles. The various autho- 
rities employ 395 automobiles, 2340 are used for public 
conveyance, 427for agricultural purposes, &c. 


Untrep States Street CorPorATion.—The net earnings 
of the United States Steel: Corporation for the quarter 
ending June 30 were 23,323,395 dols., as compa with 
16,353,990 dols. in the correspondi period of 1908. 
After provision been made for bond interest and 
sinking fund, the balance available for dividend upon the 
preference and ordinary shares was 16,011,432 dols., as 
compared .with 9,042, dols. The dividends declared 
for the t quarter amounted to 10,117,188 dols., as 
com with 8,846,432 dols., the balance carried for- 
ward, June 30, being 5,894,244 dols., as semegeet with 
195,595 dols. carried forward June 30, 1908. The unexe- 
cuted orders on hand, June 30, amounted to 4,057,939 
tons, as compared with 3,313,876 tons twelve months 
previously, 








CATALOGUES. 

A CATALOGUE of steel sheet piling and pile-driving acces- 
sories been received from the British Steel Piling 
Company, Dock House, Billiter-street, E.C. The cata- 
logue deals with Friestedt interlocking channel bar-piling, 
the ‘‘ Universal” sheet-piling, in which ordinary joiut 
sections are , and with a special form of piling 
for trenches, and gives illustrations of works on which 
these forms of piling are being used. There ure also 
described and illustrated steam pile-driving hammers and 
complete pile-driving plants, operated by steam or elec- 
trically-driven winches, together with the accessories 
required for driving wood, steel, and concrete piles. 
Tilustrations are also given of the Blaw collapsible steel 
centering for concrete sewer construction. 


A catalogue received from Messrs. Tangyes, Limited, 
Cornwall Works, Birmingham, illustrates and describes 
their ‘‘ T” type gas-engine, and also suction-gas plants. 
The engine is supplied in two series—one designed for 
electric lighting and other work requiring very steady 
running, and the other for general purposes; it is made 
in either series with one cylinder, or with two cylinders 
coupled side by side, the capacities of the single-cylinder 
type varying from 35 to 216 brake horse-power. Govern- 
ing is on the “‘ variable admission ” system, so that there 
is an impulse in every cycle, even at no-load, and ignition 
is effected by a low-terision magneto, with variable timing 
device.’ An illustrated list of duplex and other pumps, 
either belt-driven or geared to oil-engines, has also been 
received from this firm. 

Messrs. B. R. Rowland and Co., Limited, Climax 
Works, Reddish, near Manchester, have sent us a copy 
of their latest catalogue of emery wheels and grinding 
machinery. Prices and particulars are given A geome 
and corundum wheels, and also of wheels made from a 
new abrasive substance called carbo-corundum, all of 
which are manufactured by this firm. Nearly 200 special 
wheels for the Brown and Sharpe and other well known 
grinding machines are illustrated, prices and dimensions 
being stated in each case. Machines of an exceptionally 
substantial nature, for all kinds of wet or dry grinding, 
are illustrated, including floor and bench grinders, either 
belt or electrically driven, and tool-grinding machines 
with fountain tool-rest.': Automatic machines for knife- 
expe and saw-sharpening are also shown, as well as 
ace-wheel grinders, universal tool and cutter-grinders, 
dise-grinders, and polishing-machines. 

From the A.E.G. Electrical Company of South Africa, 
Limited, Caxton House,. Westminster, S.W., we have 
received sectional catalogues of electrical machinery 
manufactured by the Allgemeine Elektricitiits Gesell- 
schaft, Berlin. Particulars are given of small continuous- 
current generators and motors, electric annealing and 
tempering plants, ‘‘ push-button” and other controlling 
apparatus for lifts worked by continuous or three-phase 
currents, switch gear in cast and sheet-iron cases for pres- 
sures up to 7500 volts, and also of the ‘‘ Express” electric 
water-heater, which produces a continuous stream of 
heated water for baths, &c. Other sections are devoted 
to large three-phase induction motors for outputs between 
100 and 1000 horse-power, slow-speed three-phase motors 
up to 2000 horse-power, and induction motors of 7.5 to 100 
horse-power for single-phase, two-phase, or three-phase 
currents. Prices are stated in all cases. 


The Power-Gas Corporation, Limited, of Stockton-on- 
Tees, have sent us a copy of their new catalogue of Mond 
lant. Some modifications have recently been effected 
in this which have enabled the price to be reduced. 
Almost any kind of fuel can be successfully gasified in a 
Mond plant, and in certain cases the gain from the 
b yal mrss is so great that the gas itself costs nothing. 
eat containing as much as 60 per cent. moisture can be, 
and is, successfully dealt with ; and following some prac- 
tical tests made on behalf of the German Government, a 
~ electric plant is now, we learn, being erected which 
will be worked entirely by peat gas. In addition to 
particulars of the Mond plant, the catalogue contains 
some of well-selected data relating to the use of gas 
for heating or power. We are asked to say that the 
Power-Gas Corporation will be pleased to send a copy of 
this catalogue to any firm interested. 

The third edition of their catalogue of portable electric 
tools has been issued by the Consolidated Pneumatic 
Tool Company, Limited, Palace Chambers, 9, Bridge- 
street, Westminster, S.W. Portable drills, for either 
direct or alternating current, are shown, those of the 
latter type being suitable for holes up to 2 in. in diameter 
in steel. The direct-current drills have one, two, or three 
armatures, and are made to take drills up to3 in. in 
diameter, a special type to work on 550 volt circuits 
being supplied for electric railway and tramway-track 
work. In every case the drill is driven through planetary 
gearing, and a fan, provided on the armature or rotor 
spindle, serves to keep the winding cool. A small port- 
able blower, designed to remove the dust from electrical 
machinery, is illustrated, as also are lifting-block=, coal 
and ore-boring drills, magnetic separators, arc-lamps for 
submarine use, and several ty of portable and other 
grinding-machines, all electrically-driven. 








MeETAtiic Permanent Way.—The exports of chairs 
and metallic sleepers from the United Kingdom in June 
amounted to 7362 tons, as compared with 8583 tons in June, 
1908, and 11,537 tons in June, 1907. The aggregate ship- 
ments in the first half of this year were 32,719 tons, a» 
compared with 40,609 tons and 41,476 tons respectively. 
In these totals British South Africa figured for 252 tons, 
287 tons, and 333 tons respectively; and British India 
for 17,002 tons, 18,248, and 17,750 tons respectively. 
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‘“‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Comuprtzp By W. LLOYD WISE. 
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The date of the advertisement oo aie @ Complete 
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Any person may, at any time within two the date of 
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ve a 

Patent on any of the mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


14,165. T. Parker, Wednesfield. Retorts. [2 Figs.) 
July 3, 1908.—This invention relates to the provision of means 
for discharging the residue obtained in the destructive distilla- 
tion of c in vertical retorts or retort-tubes of the type in 
which the residue is caused to fall upon inclined walls at the 
base of the ovens or retorts, and thence to the conveyor to be 
carried away, and has for its object to vide improved means 
of this type in which the walls are inwardly inclined and arranged 
at such a distance below the common discharge-door of the 
retorts that the residue is broken up and then passes down the 
respective inclined walls to the conveyor. In carrying the in- 
vention into effect, the retorts or retort-tubes a are 
in bunches or batteries with the tubes in close proximity to 





each other, and each bunch or ay is closed at the bottom by 
a common cover-plate 6, which is hinged or pivoted, and 
operated by the links f pivoted to the cover-plate and to a nut 
g, which is raised or lowered by the screw A, upon the upper 
end of which is mounted a bevel-wheel j gearing with a corre- 
sponding wheel j! mounted on the shaft k, which may be — 
by a hand-wheel from without the apparatus. At a distance 
beneath the lower extremity of the retorts or retort-tubes two 
inwardly-inclined walls are formed, one at each side, so that as 
the charge falls out of the respective bunches or batteries of 
retorts or retort-tubes on either side, it is broken up and then 
pa down the respective inclined walls and into a position 
xetween them where a conveyor is mounted to carry the broken 
material to be quenched. (Accepted June 23, 1909.) 


2090. T. H. Gardner and E. Gardner, Patricroft. 
Carburettors. (2 Figs.) January 28, 1909.—This invention 
relates to internal-combustion engines, and more icularly to 
the means employed for controlling the flow of fuel to the engine 
upon the suction stroke of the latter. In the Specification No. 
6197, of 1905, the applicants proposed to employ an automatic 
valve for controlling the admission of fuel to the air-inlet conduit, 
the oa the valve being effected by a reduction of pressure 
upon one side of a piston or diaphragm - upon the valve- 
spindle, the other side of the piston or diaphragm. being —— 
atmosphere. It was found, however, in practice that should the 
pressure within the air-inlet conduit rise suddenly from any cause, 
as, for example, due to back-firing of the engine when starting or 
at other times, the piston or diaphragm imparted a rapid closing 





movement to the fuel-inlet valve, resulting in distortion of the 


ment of the piston has no effect upon the fuel inlet-valve, which is 
closed by the spring 4. (Accepted June 28, 1909.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


15,847. W. Goodwin, Erdington. Machine-Tools. 
(8 Figs.] July 25, 1908.—This invention has for its object to con- 
struct an improved chuck, work or tool-holder for use with 
machine-tools. In the construction of a lathe chuck as shown, 
the ordinary spindle a is fitted with a sleeve } carrying the main 
operating element c of the chuck. By means of a ler on 
the operating element and a screwed ge d, an annular groove 
is provided around the said element. The adjacent the 
shoulder and flange may be adapted to serve as ball-races for rings 
of bearing balls. In conjunction with the headstock f, an ex- 
ternally screwed ring g is secured, and over the ring is screwed a 
collar A, which at its outer end is formed with an oe 
jecting flange i adapted to enter the annular groove around the 
operating element. Around the collar is formed a ratchet- gi 
for engagement by a spring-controlled reversible pawl k 
in a lever 1 which at one end is suitably shaped in the form of a 
ring m embracing the collar h. With the actuation of the lever J 
the collar A is rotated, and by the action of the screw connection 
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with the fixed screw ring g the collar h is at the same time 
moved wT with respect to the chuck, with the result that 
the operating element aforesaid is likewise moved. The face-plate 
or body n of the chuck is fitted with radial jaws o. With 
each of the jaws there is formed or attached a rack p, and on the 
rear side of the face-plate, or in slots, there is pivoted a toothed 
sector or pinion g, such sector or pinion being constructed with 
a rear extension or tail-piece r for connection with the operating 
element. The face-plate or body part is formed in one with the 
sleeve b, whereby the said part is attached to the spindle a. The 
operating element eppo types | teeter ae ad = nding with 
the tail-pieces of the sector g, and is provided with inclined grooves 
for the reception of, or engag with, the tail-pieces of the 
sectors, the contiguous parts of the operating element and tail- 
pieces being adapted to en; with each other in any con- 
venient manner. On slidin e operating element, as above de- 
scribed, the tail-pieces ‘and sectors are rocked on their pivots 
= 1908) movement is imparted to the jaws. (A June 





a A. G. Kent-Johnson, London. Percussive 
Too (3 .) July 24, 1909.—This invention relates to per- 
cussive tools of the type having two independent pistons in one 
cylinder, one of the pistons ng as the percussive means, and 

e other being connected to the tool-head and actuated by the 
working fluid. The invention consists in arranging the tool-head 
piston so that the working fluid, after acting on one side thereof, 
to return the tool-head, is delivered to the other side, so as to 
return the percussive piston. In the left-hand end of the cylinder 
a is the piston ¢ connected to the This piston is formed with 
ees a in its stem u there is vided a —-* 
dor'a, 20 dlagoeed thal Che pommege © ct ouby vaglster Unstoutth 

ler a, 80 passage v can on! wi 
when the piston g has rotated and returned a certain distance. 
The valve member consists of two valve elements /, g and a piston 
h. A subsidiary cylinder b is formed at the side of the main cylin- 
der a, and in this subsidiary cylinder b the piston h reciprocates ; 
the valves f, g reciprocate in cyli chambers e, e formed co- 
axial with the cylinder b. Ports k, 1 admit working fluid to the 
cylinder, while ports m, n serve as exhaust passages. A port o 
communicates with the cylinder a and with the clearance space on 
the left-hand side of the piston h, while a port p communicates 
with the cylinder a and with the clearance space on the right- 
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hand side of the piston h. The operation of the device is as 
follows :—Assuming the percussive piston d to be travelling in the 
direction indicated by the arrow, it will uncover the port o at or 
about the instant that the percussive piston d impinges on the 
tool-piston g. The uncovering of the rt o permits air to 
from the cylinder a to the left- side of the piston h. 
is moves the piston h, and, consequently, the two valves f, g | 
to the right. The valve g cuts off the supply of fluid entering the | 
cylinder a through a pipe ¢ and port J, and establishes communi- 
ion bet the exhaust port n an exhaust orifice ; at the 





valve and seat, or in other troubles. The object of the t 
invention is to overcome this disadvantage, whilst maintaining the 
essential feature of the ay tus—namely, the automatic control 
of the fuel-inlet valve by the reduction of pressure due to the suc- 
tion action of the engine. Instead of securing the piston e upon 
the valve-spindle f, as described in the said prior fication, it 
is made a sliding fit thereon, its movements in a direction away 
from the valvej being restrained by a collar upon the valve spindle. 
By this means, when a reduced pressure exists on the lower side 
of the piston, the latter abuts against, and carries with it, the 
collar and valve-spindle J, 80 opening the valve and allowing the 
Passage of fuel. But should the pressure at the lower side of the 
piston rise, the piston slides wu the spindle until a boss-like stop 


same time the valve f uncovers the port k, and covers the port m. 
The space on the — side of the piston d is thus placed to 
exhaust, as is also the space on the left-hand side of the piston h, 
and working fluid is admitted fd the pipe s and port & into the 
between the piston q and the left-hand end of the cylinder a. 
When the piston d impinges on the piston q, the latter is forced 
to the left, and when the working fluid enters by the port k it 
aad) yee towards the right. By meansof the pin z and 

Gas gpeave the piston is ca , during its movement to the 
right, to rotate partialy, and when it about reached its 





™ thereon abuts against the aie of theair-conduit b. Such move- 


| its longitudinal axis 





reaches the end of its return stroke it uncovers the p and 
allows the working fluid to oe side of the 
hk, and move the valves to the left. is movement cuts off the 
supply of working fluid to the left-hand end of the cylinder a 
th the pipe sand port &, connects the m to exhaust 
and admits working fluid to the right-hand end of the cylinder a 
by the pipe ¢ and port l. The port o being covered by the p'ston d, 
e air remaining on the left-hand side of the piston A cannot 
, and is therefore compressed when the working fluid acts 
on t-hand side of the piston A, and moves the valves to 
their extreme left position. It is evident, however, that by 
making this space large enough, it can be ensured that the pres- 
sure due to this com ion shall always be less than the pressure 
of the working fluid, and the positive movement of the valves 
secured. The advanced admission of working fluid to the right-~ 
hand end of the cylinder a has the effect of cushioning the return 
stroke of the latter. (Accepted June 28, 1909.) 


MINING, MET Rey, AND METAL- 


Mavor and Coulson, Limited, and S. M. 
Mavor, G » Coal-Cu Machines. (2 Figs.) 
June 19, 1908.—This invention relates the cutter-bars of coal- 
cutting machines of a type in which the cutter-bar has a * 
or combined rotary a a motion imparted to it 
when in operation. According to invention, a cutter is 
formed with a head ns a cutting edge co-axial, or approxi- 
mately co-axial, with ashank which projects from the rear of the 
head, and provision is made for fixing the cutter to the bar so that 

v approximately t tial to the 
surface of the bar, and, it required, at t angles to the axis 
thereof. A designates a cutter-bar, and Ba fin formed thereon. 
In the fin B holes are formed, only one of which, C, is shown, 





| The axis of the hole is approximately tangential to the periphery 
| of the bar, and, as in the example shown, the axis of the hole may 





be set at right angles to the axis of the bar. Each of the holes 
is to receive the shank D of a cutter, which is preferably 
tapered, and which is formed with a head E, the rear face of 
which extends over the mouth of the hole ©. In construction, 
the head may be formed with a flat underside adapted to lie 
upon a flat surface cut in the bar to prevent the cutter from 
rotating about its own axis when fitted in positi quired, 
the material of the fin at the mouth of the hole may be cut away, 
soas to present a seating for the rear face of the head E to bear 
against ; and in order to facilitate the removal of the cutters, the 
hole C may be formed to extend entirely through the fin B, to 
enable a spindle to be introduced into the back ends of the holes 
for driving the shanks of the cutters out of their sockets. Cutters 
according to this invention are arran to present cutting 
edges, or cutting points, as shown in the form of construction 
illustrated, projecting beyond the periphery of the fin. (Sealed 
August 19, 1909.) 


12.765. Babcock and Wilcox, Limited, and J. H. 
London. Conveyor Chains. [10 Figs.) 

June 15, 1908.—This invention relates to conveyor chains of the 
kind in which the ends of the links are fitted with sleeves adapted 
to carry rollers, thro which sleeves are passed alternately joint- 
pins for attachment of the conveyor buckets and axles for connect- 
ing both sides of the chain. The narrow links A, B are respec- 
tively composed of bars a, a! and b, b!, and the wide links C, D are 
respectively composed of bars ¢, c! and d, d!, each pair of bars 
being secured together by distance-pieces E. Each end of the bars 
al, b has formed in it a circular . which is passed 
a sleeve-bearing F for the roller G, said sleeve- ng having one 
of its ends reduced and ada to en with a non-circular 
ofifice or slot in the ends of the bars a, b!, so that rotation of the 
sleeve-bearing F is prevented. Each end of the bars c! and d has 
formed in it a circular orifice, and the bar ¢ has a non-circular 
orifice in each end, while at one end of the bar d! is a circular 
orifice, and at the other end is a non-circular orifice. At one side 
of the chain the usual joint-pin H passes thro the circular 
orifice in the bar c!, through one sleeve-bearing F and through 
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the non-circular orifice in the right-hand end of the bar c. At 
the other side of the chain a joint-pin passes through a circular 
orifice in the bar d, through one sleeve- F and through a 
non-circtilar orifice in the right-hand end of the bar d!, the joint- 
ins being prevented from rotating because of the ends of the pins 
ing formed to correspond with of their respective ori- 
fices. The heads of the joint-pins serve to support the conveyor- 
buckets or the like, as is usual. The usual axle I is adapted to 
ed through the circular orifice in the left-hand end of the bar d!, 
ugh a sleeve-bearing F and through a circular orifice at the 
left-hand end of the bar d, through a circular orifice at the left- 
hand end of the bar cl, th a sleeve-bearing F and through 
the non-circular orifice at the left-hand end of the bar c, the end It 
of the axle being formed to correspond with the shape of the last- 
mentioned orifice, so that rotation of the axle is prevented. Thus 
the rollers G rotate on their sleeve-bearings F, and the pins H and 
— I turn — their . —_ ss Lea the Rey 
in passes arou mee et-wheel or guide-pulley, so that 
wear of these parts, which is taken up by the long sleeve bearing, 


is inconsiderable, (Sealed August 26, 1909.) 
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25,317. The Sandycroft Fo Company, Li- 


mited, Sandyerett, and J. MoKiniay, Chester, 
Boxes. {4 Figs.) November 24, 1908,—Since the 


introduction of heavy stamps great trouble and inconvenience has 
been caused through the tendency of the walls of the mortar-boxes 
to crack, particularly in the way of the screen opening. 

cracks are, in the main, in the lower part of the mortar-box, and 
it is found necessary to have a harder metal in the bottom and 
lower part than in the upper part. In accordance with this inven- 
tion. the upper portion of the box is cast in comparatively soft 
cast iron, and the lower portion in hard cast iron. Ais the mortar- 
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box, B the screen opening, C the feed chute down which the ore 
from the automatic feeder is sent. H are grooves formed round 
the bottom of the box, and filled either with a packing of soft wood 
made an easy fit after having been well soaked in water, or they 
can have lead run into them. The box is cast in the inverted 
position, and with two different qualities of metal, the lower por- 
tion in the mould (but the ar portion when the box is in work- 
ing position) is cast first with a com tively soft cast iron, and 
the upper portion in the mould (the lower portion in actual work) 
is cast of a hard cast iron before the first casting is solidified. The 
metal is allowed to cool very slowly. (Ac June 23, 1909.) 


MOTOR ROAD VEHICLES. 


1486. The litan Steam-Omnibus Company, 
Limi . d A. G. Wiltiams, London. 
Steam- Ah. (2 Pige) January 21, 1909.—This inven- 


tion has reference to steam-engines of the well-known Serpollet 
construction, and employed in connection with motor road- 
vehicles, The object of the present invention is to provide a 
readily removable device to prevent the loss of oil from the crank- 
case of an engine of the type referred to, as well as a removable 
inspection cover of reticulated or of foraminous material. a is 
the edge of the crank-case which surrounds the inspection aper- 
ture therein, the said aperture preferably being of an area not 
less than twice as great as the aggregate of the cross-sectional 
area-of the cross-heads. b is a flange adapted to be bolted or 
otherwise secured to the crank-case, and surrounding a frame c 
supporting two superimposed diaphragms d, e of reticulated or 
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perforated material, the said diaphragms being ae —— 
a short distance apart, and the outer of said diaphragms ing 
as of finer mesh than the inner. In order that there shall 
no sagging or distortion of the diaphragms d, ¢, stays are 
mounted on the frame ¢, the said diaphragms d, e being attached 
at intervals to the stays. A tube h communicating from without 
with the interior of the crank-case is vided, in order that the 
depth of the oil contained by the crank-case may be tested in the 
usual manner. If desired, an outer cover may be provided, com- 
rising two oppositely-disposed metal tes k, k hinged to the 
e ¢, the one above the other, so as, when in the closed position, 
to permit of free communication between the interior of the crank- 
case and the atmosphere, the said cover serving to protect the 
reticulated or perforated diaphi or diaph 8 from dirt or 
other injurious matter. py oan une 3, 1909. 


1 0. C. Selbach and the its Sel- 
Limi don. Motor-Cars. (2 Figs.) July 10, 

1908. This invention relates to mechanism for transmitting the 
engine power to the driving-wheels in motor-cars provided with 
variable-speed gearing for changing the speed of the car, and con- 
sists of an improved isolating device by which the action of inter- 
rupting the connection between the engine and the transmission 
mechanism by means of. the ordinary clutch fitted to every car 
simultaneously and automatically interrupts the connection be- 
tween the gear-wheels of the speed change gear-box and the 
road-wheels. This prevents the gear-wheels of the speed-change 





gear being driven by the car, as is generally the case when the 
clutch is released while the car is running, and greatly increases 
the facility for changing speed, as the momentum of the whole of 
the car has no longer to be dealt with, but only the very small 
momentum of the rotating parts in the gear-box. The invention 

ists of an isolating tion-clutch which .may be fitted any- 
where between the gear-wheels of the speed-change gear and the 
road-wheels. This clutch com an outer member or casing 
fixed to a driven shaft, and an inner member or ring, hereinafter 
termed the “‘ nut,” which can travel on a screw-thread formed on 
1 re oe dapted to igaged with, and disengaged 
rom, outer member or casing. a is the outer member or 











casing coupled to the driven shaft b, and ¢ is the inner member or 
nut adapted to travel on a screw-thread d formed on the driving- 
shaft e. The inner member ¢ of the clutch has two male conical 
surfaces with a common base, while the outer member @ has cor- 
responding co-axial female conical surfaces, the parts being so 
proportioned that the inner member c may either occupy a neutral 
positi ithout touching the outer member a, or one or other of 
its conical faces may en, with the corresponding face on the 
outer member a. An adjustable brake, consisting of spring- 
ressed plungers k, acts continuously on the inner member c, tend- 
ing to prevent it from rotating with the shaft e connected to the 
gear in the gear-box m, the brake be! adjusted so as just to 
overpower the friction of the inner member ¢ on the screw d. In 
use, opens the engine to be started, or the engine clutch en- 
gaged when the inner member c is in the intermediate position 
tween the female conical surfaces, the inner member c is pre- 
vented from rotating by the -pressed plungers k, and will 
screw itself along the thread d until sto y one or the other of 
the opposing surfaces of the outer member a, against which it will 
wedge itself until the driving shaft e, inner member c, and outer 
member a of the clutch (and hence also the driven shaft b) are 
firmly locked and turning together. The surface against which 
the inner member ¢ will be drawn depends upon the direction of 
rotation of the engine and the direction of the screw-thread d. If 
the engine clutch be released while the car is running, the driving 
shaft e becomes a driven shaft, the momentum of the car becomes 
the motive power, and the gear-wheels become the resistance. 
The inner member ¢ will now be screwed away from the outer 
member a until the friction bet the opposing surfaces is just 
sufficient to counterbalance the force exerted | by the spring-pressed 
plungers k, which tend continually to screw the inner member c 
n into contact with the surface against which it has been 
working. (Accepted June 23, 1909.) 


RAILWAYS AND TRAMWAYS. 


19,424. L. W. Williams, O. R. Williams, and D. D. 
Cathcart. -Point Bars. [4 Figs.) 

September 16, 1908.—This invention has reference to facing-point 
bars and consists of improved means for facilitating the operation 
of such bars by fitting counterbalancing springs on the actuating 
rods. The counterbalancer consists of a rod 1, on which are 
mounted two spri: 2, between which is a sleeve in which the 
rod 1 slides and»which is provided with two pins 4 free to move 
vertically, if required, but. which are prevented from moving hori- 
zontally, in two, vertical slots or guides 5 in a bracket 6 fixed 
rigidly to the timbers of the railway. On the outer ends of the 

















two springs 2 are placed two nuts 7 provided with lock-nuts. The 
nuts can be advanced or retired so. as to give a greater or less 
compression on the springs 2. The rod 1 is fixed in the arm 12 
which operates the facing-point bar 9; consequently, when the 
facing-point bar 9 is moved to one side, the spring on the opposite 
side of the stationary bracket 6.is put into compression, and this 
compression of the —_ counterbalances the gravitating ten- 
dency of the facing-point in that direction. e same action 
takes place when the bar is reversed to the opposite side, the 
toon) spring being then put into compression. (Sealed August 26, 
1909. 


MISCELLANEOUS. 
12,585. J. Zwicky and the Urban District Council 
Tottenham. 


for the Urban : 'o 

Fire-. (3 .} June 11, 1908.—This invention 
relates to ee of fire-engine which is built on a sub- 
stantially different plan from those at present in use. The 


engine is adapted to deliver its water supply through a monitor 
or radial nozzle of the kind known on fire-Roate. pumps are 
preferably arranged in close proximity to the monitor—say, beneath 
it—so that there may be no -bends or like obstructions inter- 

to diminish the force of the jet. As will be seen from Fig. 1, 
there is provided, preferably in the ventre of the vehicle, the air 
vessel a by which continuity of the pesado issecured. Directly 
above this there is mounted the radial n ie b, this close connec- 
tion of the nozzle to the source of pressure resulting in a much 
greater force being transmitted to the jet than is possible where 
long pipes or many bends intervene. Referring to Fig. 2it may 
be seen that the air vessel a contains a pipe ¢ projecting below the 
level of the water within it, and this pipe leads up to a sluice- 











valve d, above which the delivery-pipe divides into two branches ¢ 
and reunites at the top where the nozzle b is secured. The nozzle 

in asleeve f which surrounds the junction of the pipes 
¢. This sleeve carries a worm-wheel g gearing with a worm 
arranged between the divided pipes e¢. On this worm there is a 
handle by means of which the nozzle may be raised or lowered. The 
whole of the head turns on the —_ m, so that the nozzle may be 
directed to any point. When it is impossible to get the engine 
sufficiently close to a fire to utilize the monitor effectively, the 
nozzle may be unscrewed and a 4-in. or 5-in. hose secured in its 
place. By this means a great bulk of water may be — to 
the fire with but little loss of pressure as compared with that 
which would occur were only lengths of small hose used joined to 
the delivery openings below. Immediately beneath the air vessel 
@ and connected therewith are the delivery chambers p of the 
a also have side openings for the attachment of hose, 
and w these again come the e7 themselves driven from the 
petrol-motor. (Sealed August 26, 1909.) 





J. and the Urban District. 
Se pd 
Chemical Fire-Engines. : (2 Figs.) June 10, 1908.—This in- 
col 
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chemical fire-engines, and consists, inter alia, 
i n of acid bottle. As.is usual, the engine com. 
prises a casing in which is placed a solution of sodium carbonat: 
Targeted tobe epanae Sion apebodins br te er ieraka ts 
to ope! when _ equired,.so as to acid to 

i nate. solution, ..a represents the wall of th: 
acid bottle, the mouth of which is covered by acapb. Imme- 
diately beneath the mouth of the bottle, there are arranged in 
the b a series of nings d which serve to distribute the acid 
in all directions. Within the cap b is mounted the actual stopper 
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e, which comprises a core of iron or brass surrounded by a cover- 
ing of incorrodible substance. The core receives the screwed end 
ofastem f, which extends through an opening at the top of the 
cap b and through an opening in a disc g arranged within the cap 
and serving partly as a guide for the stem. Between this barrier 
g and the | r ¢ is arranged a spring h, by which the cap is 
orced against its seating on the mouth of the bottle. In one part 
the stem fis enlarged, and into a hole therein extends one end 
of a bell-crank lever.. When the bell-crank lever is actuated, one 
end is depressed and draws down the stopper ¢ against the action 
of the spring h. The acid pours. out in streams through all the 
holes d, thus ming at once well distributed over the solution 
in the container, instead of being emptied upon one particular spot. 
(Sealed August 26, 1909.) 


20,813. J. Zwicky and the Urban District Council 
for the Urban District of T ttenham. 
Fire-Engines. (3 Figs.| June 11, 1908,—This invention relates 
to road fire-engines having a water-tank provided on the vehicle 

ted to be used without detach t from the vehicle, an 
arrangement which saves time in getting the engine to work, and, 
moreover, greatly steadies the engine during working. According 
to this invention, the tank’ is made collapsible in order to occupy 
less space when not in use, and is suitably hung upon runners so 
as to easily expand under the pressure of the water. The valve 
in the permanent connection, between the tank and the pump 
supply chamber is preferably adapted to be operated automatically 
by the tank as it expands or contracts. The tank is made col- 
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lapsible after the fashion of the detachable tanks commonly em- 

loyed. The end plate k of the tank is rigidly secured to the 
fame of the vehicle; the sides and bottom of the tank are of 
rubber or other flexible material, and are secured to strengthen- 
ing-bars m and a rear plate n. These strengthening-bars and 
the rear plate are supported upon pulleys running on a guide q 
secured to the frame. The rear plate n is normally drawn 
towards the opposite end-plate k by means of springs. A chain s 
secured to the end-plates and strengthening-bars serves to take the 
main stress of the water pressure when the tank is full. In action 
this tank automatically expands as it becomes filled with water, 
and —+y up again when the water is withdrawn. (Sealed August 


20,814. J. Zwicky and the Urban District Council 
for the Urban District of Tottenham, Tottenham. 

(3 Figs.) June 11, 1908.—This invention relates to 
fire-engines, in which the vehicle, as well as the pumps, is driven 
by a motor of suitable type, and a clutching arrangement is pro- 
vided by which the common motor may be simultaneously con. 
nected with one, and disconnected from the other, of the road- 
wheels and the pum ccording to the invention, the two 
clutches by which the drive is tr itted ted to 
opposite arms of a crank-shaft adapted to be turned by a control- 
lever. In Fig. 1, ais the engine-shaft, having upon it various 
gear-wheels 6, some arranged on a sliding-sleeve and intended to 














be put in mesh with corresponding gear-wheels c ona lay-shaft in 
the i manner. The last member of the ing is con- 
nected with a third shaft. bearing a bevel-wheel d, which gears 
with the wheel e on the back axle, or a shaft parallel therewith. 


The differential is indicated by /, and at g there is a clutch 
operated by a for' is shown at k, and is operated 
by a worm be: the worm-wheel m. Between this worm-wheel 
and the there is arranged. another clutch n operated 


by a fork. forks which te the hes g, m are con- 
nected to cranks on ashaft, which, when turned in one direction, 
causes the one crank to thrust in the clutch g. At the same time 
the other crank moves, and the clutch n is taken out of action, 
(Sealed August 26, 1909.) 
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THE INTERNATIONAL ASSOCIATION 
FOR TESTING MATERIALS. 
(Continued from page 357.) 

In our last issue we reported the proceedings on 
the opening day of the Congress. On the second 
day, Wednesday, the 8th inst., the Congress met 
at the Town Hall, Copenhagen. Section A, dealing 
with metals, was presided over by Mr. O. Busse, 
Director of the Mechanical Department, Danish 
State Railways. He gave a cordial welcome to the 
members, and expressed his regret that three days 
only were available for the discussion of the papers, 
sceing that a large number of visitors had expressed 
their desire to speak. 


METALLOGRAPHY. 


The first paper taken was one on “ Metallo- 
graphy,” a contribution dealing with the develop- 
ment of metallographical research since the Brussels 
Congress, which was read: in abstract: by its author, 
Professor E. Heyn, Gross-Lichterfelde, near Berlin. 
The iron-carbon system, iron and manganese alloys, 
copper and other alloys, were reviewed, the titles 
of papers dealing with them, and the dates of their 
publication, being stated. The work carried out 
by the author, in conjunction with Professor O. 
Bauer, in regard more especially to the iron-carbon 
system, was entered into more in detail, and the 
results and conclusions they have arrived at were 
compared with those of other scientists. We may 
remind our readers that Messrs. Heyn and Bauer 
presented a pew at the Iron and Steel Institute 
meeting, held last May, on the influence of the 
prior treatment of steel on its solubility with re- 
spect to sulphuric acid, and on the possibility, 
from the observed solubility, of drawing conclusions 
with reference to the prior treatment of the material. 
One of the points on which emphasis was laid in 
this paper, and to which attention was also called 
in the one read at Copenhagen, was to the effect 
that the transition from hardened steel (martensite) 
to annealed steel(pearlite)did nottake place directly, 
but through a well-defined metastable interme- 
diate form, which, with a view to honour Osmend, 
Messrs. Heyn and Bauer called ‘‘Osmondite,” a 
form which marked the limit between troostite and 
sorbite. On tempering, martensite first changed 
into troostite, which, on the temperature increasing, 
approached the osmondite constituent—at a tem- 
pering heat of about 400 deg. Cent. (752 deg. 
Fahr.). On the tempering heat further increasing, 
there occurred a transition from osmondite to 
sorbite, and finally into pearlite. Osmondite 
was characterised by a very great solubility in 
dilute sulphuric acid, and, further, by acquiring a 
very dark tint on etching with alcoholic hydro- 
chloric acid (1 per cent. ). 

Interesting discoveries made by Benedicks were 
referred to ; these showed that austenite could 
only remain as such during quenching if sufficient 
pressure were available. For this reason austenite 
did not come to the surface of hardened steel, but 
occurred internally ; this was proved by grinding 
the outside surface of hardened steel, by which 
operation the pressure on the remaining portion 
was relieved, the austenite previously contained 
being converted into martensite. 

Other work on this subject was also briefly re- 
viewed, and the author concluded by stating that, 
apart from the private individuals who had been 
instructed in metallography at the Royal Testing 
Institute, Berlin, there had been, counting from 
1904, forty-five students sent there by large works, 
schools, and testing establishments. 

Dr. Benedicks, who opened the discussion, 
adhered to his theory that troostite was a colloidal 
solution of cementite in iron, therefore a pearlite 
with ultra-microscopically separated particles of 
cementite. He further contested a number of highly 
theoretical statements made in the paper, in — 
to which his opinion was different from that of Pro- 
fessor Heyn. He would, he said, state his views in 
detail in a later contribution. In regard to a work 
on lead and tin alloys by Messrs. Rosenhain and 
Tucker, reproduced in the Transactions of the Royal 
Society, London, 1908, referred to by Mr. Heyn, and 
dealing with the detection of a transformation below 
the eutectic temperature, an observation to this 
effect had been made several years ago by a pro- 
fessor at Upsala. 

Professor Heyn, in reply, further contested the 
colloidal theories of Dr. Benedicks, and thanked 
him for having called attention to the earlier dis- 
coveries made at Upsala University. 








Mr. Stead, the next speaker,j stated that it 
would take at least a fortnight to follow Mr. Heyn’s 
review in detail, whereas only about fifteen minutes 
were then available. He complimented the author 
on his work, which confirmed his own researches 
made as early as 1900. 

Mr. Rosenhain also added his compliments to the 
author, and stated that a large amount of research 
work on metallography had been carried ou out- 
side Germany—in k 
other countries—which was not referred to in 
the report. Members from the different nations 
should, he said, enter into communication with 
Professor Heyn, in order to enable him to com- 
ma his bibliography on the subject. He thanked 

r. Benedicks for pointing out that earlier dis- 
coveries than his in the matter of lead and tin 
alloys had been made at Upsala. 

Mr. Le Chatelier said he had read Professor 
Heyn’s contribution with great interest. The 
question of the constituents of steel had a consider- 
able importance, not only for scientific men, but 
also for those who had charge of the manufacture 
of steel. In regard to metallography, the work of 
Osmond had opened out a new era; it was not 
necessary, however, to continue on the same lines ; 
these could now-be abandoned, and the great 
achievements of Osmond would nevertheless sur- 
vive. Since Osmond’s first discoveries science had 
progressed, and he (the speaker) was of opinion 
that simplification was now necessary, and that 
some of the names of technical constituents could 
now be abandoned. It was a mistake to increase 
the number of these qualifications ; they should be 
decreased in number, and the spirit only of the 
Osmond method be maintained. Some constituents 
with different names were, after all, practically the 
same. 

Mr. Heyn, in replying, thanked the various 
speakers for the way in which they had received 
his paper. He maintained that the various names 
given to the constituents afforded a means for their 
identification, and feared that a simplification of 
the method of classification would be detrimental. 


SpeciaL STexexs. 

An interesting paper, entitled ‘‘ Special Steels,” 
was then read in abstract by Mr. Léon Guillet, 
who, at the outset, stated that if steels were 
classed according to their texture, it was found 
that pearlitic steels—i.e., those which displayed 
the same texture as ordinary carbon steels—were 
almost the only ones used for industrial pur- 
me Polyhedric steels, gamma iron steels, were 
osing every day in commercial importance, both 
on account of their high and low elastic limit. 
The latter were only used in icular cases, where 
their high resistance to oxidation, their capability 
of withstanding the temperatures of superheated 
steam, and their expansion coefticients were turned 
to account. The Hadfield steel found its applica- 
tion in. cases where high resistance to shocks and 
to wear formed the requirements. Disregarding, 
however, tool steels and steel for balls and ball. 
bearings, there was now but one class of industrial 
steels—those showing a pearlitic texture. 

These, classfied according to their importance, 
were : nickel steels and nickel-chrome steels ; vana- 
dium steels, with or without nickel and chromium ; 
silicon steels, often called mangano-silicon steels ; 
finally, and more rarely, the tungsten steels.. In 
the attempt to raise the mechanical strength, 
metallurgists had been led to the manufacture of 
more and more complex steels, often containing 
three elements which were foreign to ordinary steel. 
The steels which gave interesting values when 
rough forged and subsequently treated suffered 
from a great disadvantage ; if they possessed high 
elastic limits, they were very difficult to machine. 
The author illustrated his statements by giving the 
composition and the physical characteristics of 
several steel alloys he had experimented with, and 
summed up by confirming that pearlitic steels, and 
among them nickel-chrome steels, claimed a _posi- 
tion of increasing importance. He was not an ad- 
vocate of high carbon percentages ; in practice, and 
apart from the silicon steels which might contain 
up to 0.6 per cent. carbon, the steels which answered 
their purpose best were those containing at most 
0.4 per cent. carbon ; in many instances it was ad- 
vantageous to keep below the latter figure. He 
referred briefly to steel containing copper, but 
this, he added, was too novel, and no data could be 
given as yet ; they would be reserved for the fol- 
lowing Congress, In England great progress had 


ngland and America among | g@ 





been made with the manufacture of high-speed 
tool steel, which gave six times the work formerly 
obtained with the ordinary tool steel. 

This paper was not discussed. 


Tue Heat TrReatTMENT oF Sprinc STEEL. 


The next contribution, the title alone of which 
was given, was one by Mr. Lawford H. Fry, on 
‘*The Heat Treatment of Spring Steel.” This 
ve an account of a series of tests made at 
the Baldwin Locomotive Works in 1907, to deter- 
mine the effect of certain heat treatments on the 
transverse elastic limit and on the modulus of elas- 
ticity of the steel commonly used in America for 
locomotive carrying-springs. The points investi- 
gated were :—The effect of annealing, the compara- 
tive effect of quenching in water and in oil, and the 
effect of reheating the steel to various temperatures 
after complete cooling in water and in oil. The 
steel was basic open-hearth spring steel, supplied 
by the Carnegie Steel Company, of the following 
composition :—Carbon, 1.01 per cent.; manganese, 
0.38 per cent.; phosphorus, 0.032 per cent.; sul- 
phur, 0.032 per cent.; and silicon, 0.13 per cent. 

The test-pieces were 1 in. in diameter and 14 in. 
long, of uniform circular cross-section. Ten test- 
specimens were cut from thesame bar. The tempe- 
rature at which these were quenched was not varied, 
experience having shown that there was a definite 
temperature for any given steel at which it should 
be quenched to obtain the best results. Steel could 
be hardened by heating it to, and quenching it at, 
any temperature equal to, or higher than, its critical 
point, but the higher the temperature at which it 
was quenched the coarser beeame the grain, and 
the more brittle the steel. It was desirable, there- 
fore, to quench the steel close to the critical point ; 
in practice, however, it was found desirable to 
allow a certain margin above the theoretical harden- 
ing temperature. This margin above the critical 
point was affected by the sizes and shape of the 
work and the method of quenching. When deter- 
mined, this proper quenching temperature should 
always be used, any variation in the final degree of 
hardness being produced by a change in the tem- 

rature at which the temper was drawn, or by the 
heat conductivity of the quenching bath. 

By means of a magnet the critical point, or point 
of recalescence of the steel experimented upon, was 
found to” be 1360 deg. Fahr. (740 deg. Cent.). 
Experience. had shown that, for annealing, the 
steel should be heated to 40 deg. or 50 deg. above 
the critical temperature, and that for hesdeding it 
should be brought to 50 deg. or 100 deg. above the 
critical temperature, the exact temperature being 
determined by the size of the work and the effec- 
tiveness of the cooling bath. 

In the tests made by the author the following 
temperatures were decided upon :— 

For annealing ... ... 1400 deg. F. (760 deg. o) 
»» quenching in oil... 1450 a -a “ 
»» quenchingin water 1425 an (ees gos. la 

The heats to which the temper was drawn and 
the mode of quenching were the only variable 
operations in the treatment. The test-pieces were 
heated in a lead bath, means being provided to 
secure control and uniformity of temperature. For 
annealing, the tesc-pieces were plunged in the 
lead, the bath being heated to 1400 deg. Fahr. 
(760 deg. Cent.) and kept at that heat for two 
hours ; they were then allowed to cool naturally 
with the furnace. The time of cooling was fourteen 
hours. The oil for hardening was at a temperature 
of 80 deg. Fahr. (27 deg. Cent.); the water was 

ure running water at 60 deg. Fahr, (16 deg. Cent.). 

e test-pieces while being quenched were kept 
agitated until cooled to the temperature of the 
bath. 

For drawing the temper up to 600 deg. Fahr. 
(315 deg. Cent.) the test-pieces were placed in 
an oi] bath heated by gas; for drawing it above 
600 deg. Fahr. they were placed in the lead bath. 
They were then allowed to cool naturally in the air. 

For testing, the specimens were placed on sup- 
ports 12 in. (305 millimetres) apart, and the loads 
were applied in the middle. The results were 
shown in a diagram and in a table. 

The conclusions arrived at by the author were the 
following :—The steel used, when thoroughly an- 
nealed as described, had an elastic limit of 78,500 Ib. 
per square inch (55.2 kilogrammes per square milli- 
ser na or about half the elastic limit obtained with 
it when given a ‘‘spring temper,” or equal to about 
one-third the elastic limit of the same steel when 
quenched in water and drawn to 750 deg. Fahr. 
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(400 deg. Cent.). The highest elastic limit when 
quenched at, 1450 deg. Fahr. in oil was 187,400 lb. 
per square inch (131.9 kilogrammes per square milli- 
metre) and this was obtained when the temper was 
not drawn after quenching. The higher the tem- 
perature to which the temper was drawn the lower 
the elastic limit fell. Thus 


Drawing to 400 deg. Fahr. (205 deg. Cent.) gave 

177,600 lb. per sq. in. (124.9 kilog. per sq. mm.), 

Drawing to E00 deg. Fahr. (260 deg. Cent.) gave 

160,400 Ib. per sq. in. (112.8 kilog. per sq. mm.), 

Drawing to 560 deg. Fahr. (292 deg. Cent.) gave 

137,500 lb. per sq. in. (96.5 kilog. per sq. mm.), 
elastic limit. 

When the steel was quenched at 1425 deg. Fahr. 
in water, and the temper not drawn after quenching, 
the steel was brittle and broke at 212,000 lb. (149 
kilogrammes) modulus of rupture, the elastic limit 
being the same as the modulus of rupture, and the 
deflection of the breaking point being 0.171 in. 
(about 4.35 millimetres). ‘‘ Modulus of rupture ” 
expresses in pounds per square inch the apparent 
maximum fibre stress, tension, or compression of a 
member transversely loaded when it is just on the 
point of breaking, the stress being calculated by the 
common beam theory with its three important 
assumptions, which are known to be inaccurate 
above the elastic limit. Drawing the temper to 500 
deg. Fahr. gave an elastic limit of 219,800 Ib. (154.5 
kilogrammes per square millimetre), still equal to 
the modulus of rupture—i.e., the ratio of stress to 
strain was constant up tothe breaking point. The 
deflection at the breaking point was 0.175 in. (4.45 
millimetres). Drawing the temper to 750 deg. Fahr. 
gave the highest elastic limit—viz., 240,800 lb. (169 
kilogrammes per square millimetre), the modulus of 
rupture being higher—viz., 389,000 lb. per square 
inch (273.8 kilogrammes per square millimetre). 
The deflection at the breaking-point was 0.744 
in. (18.9 millimetres) ; when the temper was drawn 
to 900 deg. Fahr. (482 deg. Cent.), the elastic limit 
fell slightly and the specimen did not break under 
a 1.1 in. (28 millimetres) deflection. When the 
temper was drawn to 1050 deg. Fahr. (565 deg. 
Cent.), the elastic limit dropped to 180,700 Ib. (127 
kilogrammes per square millimetre), and the test- 
piece did not break under the same deflection of 
1.1 in. 

The modulus of elasticity was shown to be prac- 
tically constant and apparently independent of the 
heat treatment. It was, however, difficult accu- 
rately to determine ; any error in the measurements 
was likely to make the value of the modulus smaller 
than it really should be. The blocks and base on 
which the specimen rested were compressed to a 
certain amount by the loads on the specimens, and 
if not perfectly fitted, the blocks took a certain set, 
which, together with the compression of the sup- 
port, was measured with the true deflection of the 
specimen, and added to it. There was also prob- 
ably a certain amount of denting by the load. The 
values obtained for the modulus of elasticity varied 
from 27,150,000 to 30,420,000. 

Steel with 1 per cent. carbon, the author con- 
cluded, when quenched in water from above its 
critical point, was usually too hard and too brittle 
to be used for the making of springs or tools. The 
tests, however, showed in what way the treatment 
followed modified the hardness and brittleness. 


SPARKS AS INDICATORS OF THE DIFFERENT 
Kinns oF STEEL, 


An interesting paper, entitled ‘‘ Sparks as Indi- 
cators of the Different Kinds of Steel,” by Mr. Max 
Bermann, Budapest, was then read in abstract, 
and illustrated by experiments with an electrically- 
driven emery wheel. 

The author stated that in grinding metals the size 
of the spark depended upon the size of grain of 
the emery forming the wheel, the speed of cutting, 
the nature of the metal, and the pressure with 
which the wheel bore against the metal. The 
initial temperature of the sparks was influenced 
principally by the cutting ower and cutting speed 
of the emery wheel, and in a minor degree by the 
nature of the material ground. The influence of 
the emery wheel, however, far outweighed that of 
the quality of the steel. He then illustrated the 
various spark-rays formed by carbon steel, tool- 
steel containing a high proportion of manganese, 
and by other steel alloys, and stated how the spark 
test could be — in every-day practice. It 
enabled the different kinds of iron to be classi- 


fied in accordance with the percentage of carbon 
and other alloys. Bars which had been wrongly 








arranged in store-rooms might be tested in this 
way with a revolving emery wheel, the spark-ray 
giving a precise indication of the quality of the 
metal forming the bar; pointed branching lines 
denoted carbon steel (Siemens - Martin steel) ; 
leafy ends of the branching lines showed Siemens- 
Martin steel containing a high percentage of 
carbon ; spark pictures, with a ‘‘ blossom-branch- 
like” appearance, indicated ordinary tool steel, 
and so forth. The spark-test was so sensitive, 
added the author, that it gave strikingly clear 
indication of a difference of 0.01 per cent. of 
carbon ; it could be resorted to in the course of the 
Siemens-Martin process, to test the bath, also for 
the inspection of the finished material. It formed 
also a guide in the hardening of tools, in inspect- 
ing wire for the manufacture of springs, and in the 
forge, to distinguish good iron from that which was 
difficult to weld. 

The experiments were followed with great atten- 
tion, and the Chairman cordially thanked Mr. Ber- 
mann for his contribution. 


INTERNATIONAL SPECIFICATIONS FOR IRON AND 
STEEL. 


On Wednesday afternoon the first paper taken in 
Section A was that on ‘the Establishment of Inter- 
national Specifications for Iron and Steel.” This 
was by Dr.-Ing. A. Rieppel, Nuremberg. It gave in 
tabular form a comparative summary of specifica- 
tions for Germany, Great Britain, and the United 
States, based on specifications followed in each of 
these countries (for England, the British Standard 
Specifications), for structural steel, steel rails, and 
fish-plates. 

The report of the Sub-Committee la, for draw- 
ing up the International Specifications, advised that 
the specifications of each country, recommended 
by the Deutscher Verband fiir die Materialprii- 
fungen der Technik, the American Society for 
Testing Materials, and the British Standards Com- 
mittee, be proposed for use for material manufac- 
tured in the respective countries for export orders. 
The Sub-Committee proposed to confer with the 
three above-named associations, and keep them 
informed of progress made or suggestions offered, 
or modifications proposed, with a view to a more 
complete unification of specifications. They pro- 

sed to confer with the manufacturers in order to 
induce them to roll trial orders under the conditions 
of the specifications of the other countries, in 
order to find out how far these conditions could be 
introduced for export orders. Further, they sug- 
gested that a standard drop-testing machine for rails 
should be adopted in each country, as in the United 
States, to make the tests comparative, and that a 
report should be put before the next Congress. 

Mr. W. R. Webster, Philadelphia, a member of 
the Sub-Committee, who opened the discussion, 
regretted that Dr. Rieppel, the chairman, was not 
present to hand in his report personally, as he had 
taken an active part in the work. It was unneces- 
sary to read the specifications ; the report which 
contained them showed how the Committee had 
dealt with the matter, and they would be glad to 
receive the suggestions of members, so that the 
work could be continued until the next Congress. 

Geheimrat A. Martens, Berlin, proposed a reso- 
lution to the following effect :—‘‘The fifth Con- 
gress, after taking note of the various points con- 
tained in the report in question, accepts in a 
general way the bases put forward, agrees to the 
proposals of the Sub-Committee 1a, and decides 
to ask the sub-committee in question to continue 
their important work, keeping in contact with the 
national institutions ; a further report to be handed 
in by them at the next Congress.” 

Dr. N. Belelubsky congratulated the Sub-Com- 
mittee 1a on their work with reference to the 
United States, Great Britain, and Germany, and 

ve general data on the specifications followed in 

ussia, Russia, he said, had very important metal- 
lurgical works, and was a very extensive country. 
Modifications in their specifications would form a 
very serious matter. 

Mr. Leslie S. Robertson, Secretary of the Engi- 
neering Standards Committee, who followed, said 
he was not a member of the Sub-Committee, but 
had some experience in the question of standard 
specifications. He assured Dr. Belelubsky that the 
Sub-Committee were most desirous of co-operating 
with every country. The specifications should 
have more or less of a national character in their 
respective countries, but should not be mere 
Government departmental specifications. They 





should not be drawn up by engineers alone ; it was 
absolutely necessary that manufacturers should be 
called upon to collaborate with the engineers and 
the representatives of the Government depart- 
ments. 

Dr. N. Belelubsky replied that in Russia manu- 
facturers co-operated with engineers in the matter ; 
a Russian Government department never arrived 
at a decision without first consulting the works. 

Mr. Cartault, Paris, said that there appeared to 
be in the question under consideration two different 
points. One was to form a kind of national 
vocabulary, so as to beable to apply to another 
country a corresponding equivalent; this was very 
desirable. In the second place, it looked as though 
it were desired to draw up general specifications 
applicable to all purchasing countries, and this 
seemed a very difficult point. Even in one and 
the same country conditions varied, and rails to 
be laid in the cold, northern provinces had to be 
different from those for the south, warm provinces. 
If narrow specifications wera drawn up-—and in itself 
this was difficult—it would mean the stoppage of 
all progress. Modifications in manufacture were 
daily being carried out. Unification to a certain 
extent would be desirable, but he would recom- 
mend that general conditions only be unified, 
leaving the details to each country, and leaving the 
buyer to come to terms with the manufacturer. No 
test conditions should be specified ; these should be 
regulated according to the requirements in each case 
and according to the industrial conditions ruling. 

Mr. W. R. Webster said he fully appreciated the 
difficulties ; what they wanted was to have the views 
of the members as to what they considered were the 
representative specifications in their respective 
countries. The Sub-Committee felt that it would 
be easy to harmonise the main conditions. As 
would be seen by the report, the variations were 
not so very important. the international specifi- 
cations were intended primarily for export orders ; 
it was not desired to dictate to other countries. 

Professor Schiile, Zurich, and Professor Kirsch, 
Vienna, both agreed that the resolution proposed 
by Geheimrat A. Martens, to the effect that the 
work already done by Sub-Committee 14 should be 
accepted, and the Sub-Committee be asked to con- 
tinue this work, fully met the purpose. The 
resolution was put and carried unanimously. 


Tae Unrtrorm NoMENCLATURE OF IRON AND 
STEEL. 


The report sent in by Professor Henry M. Howe, 
New York, and Professor Albert Sauveur, Cam- 
bridge, Mass., Chairman and Secretary respectively 
of Committee 24, entitled ‘‘On the Uniform 
Nomenclature of Iron and Steel,” which was the 
next taken, cannot be dealt with in abstract, in 
the same way as the other papers. This report 
forms an interesting complement to the preced- 
ing ones, dealing with the nomenclature of iron 
and steel, and with metallography, copies of 
which are printed in the Proceedings of the Iron 
and Steel Institute. 

Regarding the definitions of the microscopical 
constituents of iron and steel, the authors stated 
that these definitions were based on the known and 
usually indisputable properties of the several con- 
stituents, and not on their nature or constitution, 
which were still in dispute, and likely to remain so 
for some time, because of the pe coe | of their 
genesis and the imperfection and obscurity of our 
evidence. 

Professor Howe suggested the word ‘‘ metaral,” 
theanalogue of themineral, asequivalent of the bulky 
term ‘‘ microscopical constituent.” It was more 
accurate than ‘‘ microscopical constituent,” because 
these substances were often far from being micro- 
scopical, as, for instance, the graphite of pig iron 
and the primary cementite of ferro-manganese. 
Moreover, ‘‘constituent” seemed vague. Occu- 
luded gas and dissolved iron oxide were surely con- 
stituents, but hardly ‘‘metarals,” just as the 
carbonic acid dissolved in mineral water, though a 
constituent, was not itself a distinct mineral when so 
dissolved. Dealing with other appellations, the 
authors stated that osmondite and troosto-sorbite 
—stages intermediate between troostite and sorbite 
—had been described by some writers, but the 
committee believed that these terms, which at most 
represented constituents of only hypothetical ex- 
istence, were neither known nor used enough to 
justify giving them a place in the list of definitions 
contained in the report. — 

Mr. Le Chatelier, who opened the discussion, 
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stated that each country had, of course, its own 
language, and no congress could fix a name to be 
generally adopted for any product. The report 
was a useful complement to a technical dictionary. 
In order to show the difficulty of agreeing upon a 
name, he stated that what Mr. Stead called 
‘¢ sorbite,”” Mr. Osmond called ‘‘troostite,” and Pro- 
fessor Heyn called ‘‘ osmondite ;” in some cases, 
therefore, it was almost im ible to see clear in 
these matters owing to the confusion of names. 
The authors had proposed a new word, ‘‘ metaral;” 
but if this new word were adopted, it would have 
to be applied in each instance with accuracy, and 
to metallic constituents, and not to all substances 
generally classified as minerals. Granite was not 
strictly considered as a mineral, and pearlite could 
not be called a metaral. The matter should be 
looked into afresh. 

Geheimrat A. Martens agreed with Mr. Le 
Chatelier, and stated that the national societies 
should be consulted before an agreement was 
arrived at concerning new names of constituents. 

Mr. F. W. Harbord said his name appeared on 
the list of members of this Committee K ommittee 
24), but as he had only been appointed last year, 
he would have to reconsider several points, among 
others the definition given for blister steel. 

Dr. W. Misdngyi, Budapest, asked that the defini- 
tions in Hungarian be added to the tabular list of 
names of metallurgical products. 

Mr. Greiner stated that there were two parts in 
the report: the commercial nomenclature, which 
had been dealt with exhaustively, and the scientific 
one, which there was then no time to discuss. Many 
years ago, he (the speaker) had given the following 
brief descriptions :—Steel was the cast material 
which was malleable; iron was the malleable 
material which was not cast ; and cast iron was the 
non-malleable cast material. He added that the 
age called the ‘‘Iron Age” was improperly so called, 
for the tools which succeeded to those used in the 
Stone Age were not of iron, but of steel. 

The Chairman decided that as no agreement had 
been reached in the matters dealt with in the 
report, this should be referred again to the next 
Congress. 


STANDARD SPECIFICATIONS FOR THE PURCHASE OF 
CopPeR. 


In the report of the Copper Committee by its 
President, Professor Léon Guillet, Paris, entitled 
‘*On Standard Specifications for the Purchase of 
Copper,” replies were given by members to a 
number of questions which had been asked with 
reference to the Committee’s work and the speci- 
fications dealing with the manufacture and in- 
spection of copper. This report gave an abstract 
of the specifications in force in Great Britain, 
France, Germany, Austria, - Italy, and Belgium. 
In regard to this country, Messrs. Glazebrook 
and Tomlinson, the British members, stated that 
the specifications of the Engineering Standards 
Committee were much appreciated by the trade, 
and gave satisfaction ; no modification appeared 
to them necessary. Meetings were held annually, 
in the course of which the question of modification 
or revision was considered. 

One Austrian delegate, a copper manufacturer, 
had remarked that the allowance on thickness and 
weight up to 3 per cent., which was granted, ap- 
peared to be sufficient for all copper material, 
except wide plates, for the manufacture of fire- 
boxes. The largest rolls, 900 millimetres (353 in.) 
and over in diameter, used for rolling wide plates, 
might occasionally become concave to a slight 
extent, probably up to ? millimetre (0.029 in.), so 
that a wide plate might be 1} to 2 millimetres 
(0.059 in. to 0.078 in.) thicker in the centre than at 
the sides, and it was at the sides that the plates 
were measured. Some of the plates, therefore, 
were heavier than they should be theoretically. 
‘The Austrian manufacturers endeavoured to obtain 
an allowance ranging from 3 to6 per cent. for plates 
ranging in width from 2.3 metres (7 ft. 64 in.) and 
under up to 3.2 metres (10 ft. 6 in.). Another 
Austrian delegate, an Inspector of Railways, thought 
that the purchaser should not be called upon to pay 
for an unnecessary weight of copper, and the allow- 
ance of 3 per cent. for wide plates had its advocates. 
Manufacturers should put down convex rolls for 
manufacturing such plates. 

The tables gave the different tests—bending, 
tensile, and others—in force in the various coun- 
tries. The members of the Committee, who had 
all been approached by their President on the 





subject of tests for copper, individually expressed a 
great diversity of opinion in regard to the practical 
value of all tests. 

The question of impurities in “a and their 
action in various proportions, was also dealt with ; 
but this point, as well as that concerning the physical 
tests, had not been entered into with sufficient 
detail, owing to the short time the Committee had 
at its disposal. It was hoped that a complete agree- 
ment would shortly be reached, and that a detailed 
report on a standard specification for the purchase 
of copper would be ready for the following Congress. 
He regretted he had not been able to obtain a 
reply from the Russian member concerning the 
conditions ruling in Russia. 

At a recent meeting of the members forming the 
Copper Committee, the British members desired to 
maintain the conditions of the British Standards 
Specification. Tensile tests for copper were main- 
tained, with a maximum of 22 kilogrammes = 
square millimetre (14 tons per square inch). No 
final agreement had been reached in regard to 
elongation, nor in regard to annealing temperature, 
speed of tensile test, and shape of test-specimen. 
No final agreement had been reached either in the 
matter of tests by chemical analyses. The details 
would be given ina later report. In concluding, 
the author asked that the powers of the Committee 
should be extended to include all copper alloys. 


(To be continued.) 








POINTS IN THE LAW OF PRINCIPAL 
AND AGENT. 

A LARGE proportion of the transactions in the 
engineering and machinery trade are nowadays con- 
ducted from first to last through agents. What 
constitutes agency, and what are its limitations, may 
therefore be assumed to be of considerable im- 
portance. When one of two parties to a contract is 
acting on behalf of a third person, it is, of course, 
essential to be able to prove that bond fide agency 
really does exist, so as to bind the third person, and 
to have the other one of the contracting parties 
bound to him. It should be understood that ‘‘ the 
burden of proof is on anyone dealing with the person 
as agent through whom he seeks to charge another 
as principal. He must show that the agency did 
exist, and that the agent had the authority he 
assumed to exercise, or otherwise that the principal 
is estopped from disputing it.” 

Agency in most businesses may be created either 
by word of mouth, or writing, and even by the rela- 
tion of the parties or by their conduct. Any person 
can act as agent for another, including children and 
married women, but they must be capable of con- 
tracting on their account before they can be charged 
as principals. Disputes arising out of transactions 
where agency is concerned are numerous enough, 
and they generally have relation to the question 
whether the agent or the principal, or both, are 
entitled to sue, and be sued, upon the contract 
made with the other party to the contract. 

Where an agent makes a contract for a disclosed 
principal, it is presumed the principal is responsible, 
and not the agent; and when there is any ambiguity, 
the person signing the contract may be presumed to 
be the principal. An agent merely signing or de- 
scribing himself as ‘‘agent’’ may not thus rid 
himself of liability. It must be made clear that he 
is contracting ‘‘for,” or ‘‘on account of,” a dis- 
closed principal ; then that principal is clearly pre- 
sumed to have the right to sue, and may be sued, as 

rincipal. It has been held to be a general rule of 
- ‘*to refer all transactions of agents to the 

rincipal, on whose account they were entered into.” 

or example, by this rule, in contracts with carriers, 
it is presumed the right to sue, and be sued, upon 
the contract for carriage, is with the consignee for 
whom they are carried, and when the consignor is 
the party to the carriers’ contract he is presumed to 
act as agent for the consignee. It has been held 
that an agent may make himself liable at the same 
time that he binds his principal, and when he does, 
the other party to the contract has, of course, the 
option of suing either the principal or the agent. 
An example of this contract involving liability of 
both principal and agent is when goods are bought 
by a broker, charging himself, as buyer, in the 
‘*bought and sold notes.” If the creditor gets 
judgment against the agent, he is precluded from 
suing the principal—having made his election ; but 
no legal proceedings short of judgment will have 
this effect. 

In a case where the creditor filed an affidavit of 





proof in bankruptcy against the agent, and where 
no further proceedings followed, it was held that 
the creditor was entitled afterwards to sue the 
principal. 

In all cases where the circumstances point to the 
seller's knowledge that the buyer is acting for an- 
other, the seller may charge the principal, even after 
having entered the order-in the name of the agent ; 
and even the rendering of the account to the agent 
does not preclude the seller from claiming from the 
—— In this connection, it should be remem- 

red, a shipping agent acting for a foreign principal 
is not presumed to pledge the credit of the principal, 
but to be liable himself. It has been held that where 
goods were bought in England by a foreign prin- 
cipal’s agent, and charged to the agent in his own 
name, the seller could not afterwards sue the prin- 
cipal, even when he was present with his agent at 
the selection and purchase of the goods. Of course, 
in such a case the foreign principal has no right to 
sue the seller upon such a contract. On this point 
one of the leading cases is interesting as showing 
the liability of agents buying in their own name 
for a foreign principal for whom the goods were 
bought. e plaintiff was an English manufac- 
turer, who had dealings witha London shipper, who 
invited the plantiff to show goods to a foreign client 
of his. Goods were selected by the agent and the 
foreign client together. The latter made conditions 
as to terms and ease, of the goods. The agent, 
as shipper, put the goods on board, and they were 
to be delivered abroad to his order as per bill of 
lading. The goods were charged by the manufac- 
turer to the shipper, and the shipper charged his 
foreign principal, charging him 2 per cent. commis- 
sion on the purchase in addition to the amount of 
the invoices. It was contended for the plaintiff 
that the shipper was the mere agent of the defen- 
dant, the foreign merchant. Both the shipper who 
gave the written order and the foreign merchant 
who had the goods, it was argued, were liable to 
the seller. 

The seller in this case sued the foreign merchant 
because the shipper had become insolvent, and had 
not paid him the money received from his foreign 
principal. It was hard on the plaintiff, but having 
dealt with the shipper as a principal, and credited 
him, it would have been unfair if the foreign prin- 
cipal had been forced to pay a second time, and the 
Court of Appeal held he was not liable. The plain- 
tiff sold to the shipper for the use of the foreign 
merchant, who, being present, had assisted in 
making the contract, but was not a y_ to it, and 
could not be liable as a principal. is rule holds 
good in all such cases. Where the agent buys 
goods as principal he is personally liable, even 
when the real principal is present or is known 
to the seller. The credit being given to the agent, 
he alone can be sued. . 

The principle regulating transactions undertaken 
by agents who make themselves personally liable is 
well illustrated in the case of Birghtheil and Young 
v. Stewart (16 T.L.R., 177). An architect invited 
estimates from the plaintiffs for iron fittings and 
lamps for his ‘‘ clients’” building without naming 
his clients. The plaintiffs gave the defendant the 
estimates in his own name, and afterwards the 
defendant ordered the goods, and again omitted to 
name his clients, and only when the account was 
rendered did he name his principals, to whom the 
plaintiffs were referred for payment. The plaintiffs 
applied to the principals, the builders, who refused 
to own liability, and it was held that the defendant 
(the architect) was liable as principal, and the fact 
of the plaintiffs having sought payment from his 
principals did not exonerate him, as they had not 
elected to regard the builders as principals or to 
exonerate him. Where there has been fraud com- 
mitted by his agent, a principal is liable in so far as 
he has benefited by the fraud ; and whether he has 
benefited or not, if the fraud has been committed 
within the scope of the agent’s employment. 

But where fraud is committed by an agent to the 
principals’ loss, they are not liable, as in the case 
of importers of timber, who were accustomed to 
sell it from their stock in the custody of the Surrey 
Commercial Docks, the order or permit being 
delivered to the customers and stenok op the mem- 
bers of the firm or their agent. During a period 
of four years certain lots of the timber were 
fraudulently sold by the agent, and as arranged 
between his principals and the dock company, the 
agent’s order for vom was sufficient to obtain 

ession by the agent’s customer who bought the 
is ta dispute. The defendants had bought the 
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timber from the agent asa principal, without know- | is made with two single-piece upper courses and a 
ledge of the true principals. Judgment was given | two-piece lower course, all connected together by 
for the defendants, but on appeal the case finally | 24-in. turned bolts through planed flange bearings. 
was decided in the House of Lords in favour of |The webs and flanges are eet 2? in. thick, and 
the agent's principals, on the ground that the timber | the castings are annealed. The heaviest casting 
was not honestly sold by their agent, and therefore | weighs about 80,000 lb. The pedestals are seated 
the defendants had no better title, although they | with a thin layer of Portland cement mortar on the 
bought the timber bond fide, than the dishonest very accurately-dressed surface of the granite 
agent had. In every such case where the trans- | masonry, to which each is anchored by vertical bolts. 
action is tainted with fraud it is void, and the prin- | The interior of the castings is filled with concrete. 
cipals, if innocent of complicity, are not committed | Figs. 10 and 11, opposite, show longitudinal and 
by the act of the dishonest agent. transverse elevations of one of the pedestals, while 
Figs. 12 and 13 show plans of the upper faces of the 
top and lower castings respectively. Fig. 14 is a 

view of one of the pedestals erected in position. 
Main Posts.—These are the most massive mem- 
bers in the bridge, and are each about 174 ft. long, 
j with a closed rectangular cross-section tapered from 
(Continued from page 269.) the centre to both ends. The foot has a square 
Prer-BeEnts. end bearing on the pedestal, and the top is pin- 
Tue pier-bents, to which are attached the upper | connected to the top chord eye-bars. Hach post 
and lower chords of the spans on each side at|was shop-riveted and shipped in nine sections, 
185-ft. O¥}-in. centres, are of generally similar | about 19} ft. long, with a maximum cross-sectional 
construction in all cases. The bents are 200 ft. | area of 1396 square inches for the Pier I., tower, 
high over all above the top of the masonry, 95 ft. |and a maximum weight of 120,000 lb. They are 
wide at the bottom, and 60 ft. wide at the top| built with plates from } in. to 1yy in. thick and 
on centres. Each is made with two main posts, | 8-in. -by 8-in. by 1-in. double-flange angles, and 
battered about 1:10, and directly connected to | have four webs, transverse to the bridge axis, with 
the trusses only at tne top. Their feet are con-|a uniform width of 64 in. The flange cover-plates, 
nected by a massive horizontal tension - girder | parallel to the bridge axis, vary in width from 7_ft. 
5 which receives the truss bottom chords, while |at the top and bottom of the post to 12 ft. at the 
they are seated on three-storey cast-steel pedestals | centre. They are made in two or more thicknesses, 
over 10 ft. high, which for Pier IT. are 17 ft. 2 in. | and have a vertical centre-splice with cover-plates. 
square at the base. The posts are braced together |The webs are connected by 4-in. horizontal dia- 
by horizontal double-portal trusses, about 25 ft. | phragm-plates, 6 ft. or 8 ft. apart, with manholes 
clear of the upper deck, by a pair of transverse |through the centres. Each splice between post- 
lattice-girders 13} ft. deep at the top, by knee- | sections is made with twenty long cover-plates and 
brace girders just below them, and by two panels |four 7-in. by 7-in. by 8-in. cover-angles. Cross- 
of cross-bracing between the latter and the lower | sections of one of the ts at.the top and bottom 
trusses. Both upper and lower decks are carried | diaphragms are given in Fig. 19, Plate XX VII., and 
independently of the main posts, from the tension- | Fig. 24, Plate XX VIII., respectively, while details 
girder, supported by auxiliary bents in the planes | of one of the post-section splices are shown in Figs. 
of the trusses. The tota] weight of the bent is |25 and 26, Plate XX VIII., which illustrate a lower 

about 2,650,000 Ib., exclusive of the pedestals, | post section. 

which weigh about 260,000 Ib. each. The general | At the foot of the post the vertical webs are 
construction of these pier-bents will be clearly seen | stiffened, and the pressure is distributed on the 
from the general view of the bridge given in Fig. 9, | riveted horizontal base-plate by a vertical diaphragm 
above, and from Fig. 15, on Plate X XVII. 7 ft. high. The post is connected to the pedestal 
Pedestals.—Each estal receives a maximum | by sixty-four 2-in. turned vertical bolts through the 
load of 23,770,000 Ib., and reduces the masonry | base-plate (see Figs. 25 and 26, Plate XX VIII., and 
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pressure to about 60,000 Ib. per square foot. Each | Fig. 18, Plate XXVII.). The upper section of the 
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post is flared out to a width of about 8 ft. transverse to 
the bridge axis, and is stiffened by two vertical webs 
mage to the bridge axis, reinforcing the 8-ft. 8-in. 

y 11-ft. cap-plate, and distributing to the main 
webs the load received from the shoe seated on the 
top of the post and pin-connected to the eye-bars. 
The cap-plate projects beyond the face of the post 
about 3 ft. towards the bridge axis, to afford con- 
nection for the top traverse strut. Details of this 
— section are given in Figs. 20 to 23, Plate 
XXVIII. The 65-ton shoe has a 14-in. base-plate 
connected to the post cap-plate by twenty-two 1}-in. 
turned bolts, and is anchored to the diaphragms 
by four 3-in. vertical bolts. It has four very thick 
reinforced vertical webs, connected by two vertical 
transverse diaphragms, and bored for two 16-in. and 
two 14-in. pins for the top chord and diagonal post 
connections respectively (see Figs. 16 and 17, 
Plate XX VII.). 

The tops of the posts are connected together by 
a pair of transverse lattice girders 12 ft. deep and 
34 ft. apart, with their top flanges connected by a 
shop-riveted cover-plate, which extends across the 
top of the post-shoe, and is field-riveted to its webs, 
forming a cap to cover the eye-bar connection there. 
Details of these girders, with their method of con- 
nection to the posts, are given in Figs. 40 to 46, 
Plate XXIX. The post is surmounted hy a canopy 
and architectural finial, and has at level of the shoe 
a balcony accessible by a steel ladder in the main 
diagonal, and a steel stairway in the transverse 
diagonal from the upper strut, which acts also as a 
foot-bridge. 

Bracing.—The lattice girders connecting the tops 
of the posts, as already described, have their lower 
flanges latticed together, forming a rectangular 
cross-section and increasing thecompressive strength 
of the member. Just below, and connected to this 
upper member by riveted webs at the centre, is a 
massive compound tie of truss-like construction. Its 
upper member is a box-plate girder with a horizontal 
bottom flange and inclined top flange. It is 3} ft. 
wide, 6 ft. deep at the centre, and 4 ft. deep at the 
ends, with 6-in. by 8-in. by 1-in. flange-angles turned 
inwards, }-in. web-plates, stiffened with vertical 
bulb-angles, and 1}-in. top flange-plate. The lower 
members are inclined struts sloping down from the 
centre of the top member to the main posts, to 
which they are connected by extended web-plates 
curved tangent to both members. They have a rect- 
angular cross-section 30 in. deep, made with a pair 
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BLACKWELLS ISLAND BRIDGE ACROSS THE EAST RIVER, NEW YORK. 
(For Description, see Page 372.) 
Fig. 47. 
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BLACKWELLS ISLAND BRIDGE ACROSS THE EAST RIVER, NEW YORE. 





(For Description, see Page 372. 
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of built channels, latticed on top and bottom flanges. 
They are connected with the — box-girder by 
vertical and diagonal struts, having rectangula | 
cross-sections made with pairs of channels latticed | 
and field-riveted to gusset-plates engaging the 
girder-flanges. This compound member is ‘illus- 
trated in Figs. 37 to 39, Plate X XTX. 

The bottom transverse horizontal strut between 
the main posts is a massive lattice girder, 11 ft. 
deep, with top and bottom chords made with pairs 
of built channels. The chords have pairs of con- 
nection-plates riveted to their webs, forming jaws 
to receive the field-riveted connections of the ver- 
tical and diagonal members, which are made with 
pairs of built channels, latticed together. The dia- 
gonals have mitred joints, spliced with gusset-plates 
at intersections. The construction of one of these 
girders is shown in Figs. 47 and 48, Plate XXX. 

The upper and lower transverse struts are con- 
nected by verticals at their extremities, which are 


are of rectangular cross-section, and are made 
with pairs of built channels, latticed, with gusset- 
plates riveted to their webs to receive the built 
channel struts connecting them to the main posts. 
The verticals extend across the lower transverse 
struts, and beyond their bottom flanges are con- 
tinued with the same cross-section by inclined 
members intersecting the main cena just above 
the lower floer, and virtually making knee-braces 
for the lower struts. Details of these lower mem- 
bers are given in Figs. 34 to 36, on Plate XXIX., 
while Figs. 27 to 33, on the same plate, show the 
upper and lower portions of the vertical members 
and the zigzag bracing. 

The space enclosed between the upper and lower 
struts and vertical members is X-braced in two 
panels by diagonals with 24-in. by 40-in. rectangular 
cross-sections, made with built channels having 








their flanges turned in and latticed with 4-in. 
channels. They are cut to clear at intersections, 
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and have double-mitred ends, spliced with curved- 
edge double gusset-plates. Nearly all field connec- 
tions in the post-bent are made with 1-in. rivets. 
The construction of these diagonals is shown in 
Figs. 49 and 50, on Plate XXX., while the general 
arrangement of the whole of the transverse struts and 
bracing is clearly seen in Fig. 15, on Plate XX VII. 
Tension Girder.—It is assumed that the horizontal 
component at the foot of the main post is about 10 
r cent. of its total stress, and that it is resisted 
y the horizontal member which connects the feet 
of the main posts below the lower floor, and which is 
embedded in the solid concrete masonry of the pier. 
This member also acts as a girder supporting the 
bottom chords, which are continuous from island to 
river spans. It is 10ft. wide, 34 ft. deep, and 101 ft. 
long, with a cross-sectional area of 450 square 
inches, and was shipped in three sections. A to 
cover-plate extends beyond the webs at bot 
ends, and is riveted between the upper courses of 
the pedestals connecting the girder to the main 
posts. This is shown in the diagrammatic sketch, 
Fig. 62, Plate XX XI. The ends of the webs are 
also connected to the pedestals, and are stiffened by 
vertical transverse diagrams. Pairs of diaphragms 
in the planes of the lower flanges are connected by 
auxiliary vertical diaphragms, transverse to them, 
and are supported on short vertical steel bents 
intended to prevent deflection from the 2,000,000-Ib. 
chord loads before the enclosing concrete was built. 
The web-plates have single-bottom flange-angles, 


14, 


cover-plate, all of them turned inwards. Figs. 56 
to 61, Plate XXXTI., show details of this tension 
girder. 

The bottom lateral systems are continuous across 
the pier, from one span to the next. The I-shape 
diagonals, 27 in. deep, have maximum stresses of 
955,000 lb. each, and intersect at the centre of the 
tension girder, where a short piece of each is cut 
out to clear, and their 24-in. top and bottom flange 
cover-plates are field-riveted between very wide, 
thick horizontal plates connected to the top flange 
of the tension girder and to the bottom flange of 
the pier floor-beam by means of intermediate ver- 
tical and transverse webs. At Pier III. the con- 
nections are modified to provide for longitudinal 
temperature displacements in the river and island 
spans. This relieves the tension girder from bend- 
ing moment due to stresses in the lateral diagonals. 
The girder has a much smaller cross-sectional area 
than at the other piers, and the six 2-in. vertical 
anchor-rods 19 ft. long, which secure the centre 
point of the Pier II. girder to a reaction channel 
embedded in the masonry, are omitted. The heavy 
riveted connections for the lateral diagonals are 
replaced by a cast-steel shoe riveted to the girder 
cover-plate. Figs. 51 to 53, on Plate XXX., show 
the cast-steel shoes, which are riveted to the tension 
girder and carry the lower chords of the spans, 
while Figs. 54 and 55 show the casting for the wind 
bracing, which is similarly riveted to the tension 
girder. 





latticed, and double-top flange-angles riveted to the 





(To be continued.) 
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THE BRITISH ASSOCIATION, 
(Continued from page 347.) 
SECTION A.—MATHEMATICAL AND PHYSICAL 
SCIENCE. 


Positive Exectricity. 


In opening the discussion on ‘ Positive Electri- 
city” on the morning of Monday, the 30th ult., Sir 
J. J. Thomson remarked that he would speak on two 
chief questions : (1) Was there a unit of positive 
electricity ? and (2) what was the size of that unit ? 
The questions meant in other words: Could we 
obtain from gases like oxygen and hydrogen posi- 
tive particles by taking the negative particle out of 
the atom, and would different gases give the same 
positive unit? In discussing these questions, Sir 
J. J. Thomson announced several important novel 
facts. He first described briefly his well-known 
apparatus, already illustrated in ENGINEERING, 
vol. lxxxv., page 518. In this canal rays are caused 
to pass through a very fine tube, and then, after 
traversing an electrostatic and a magnetic field, to 
impinge on a screen of willemite. It was advisable, 
he stated, to coat the cathode with calcium in order 
to prevent sparking through the bulb. At a dis- 
tance x from the cathode the electromagnetic de- 
flection y imparted to a particle moving at velocity 
v through the field H was given by md? y/dt? = 
He», or approximately d? y/d t = He/v. 

When there was no field, Sir Joseph continued, 
a bright spot (1 in Fig. 1) was seen. When the 
electromagnetic field was turned on, that spot 
stretched out into a ribboa of faint luminosity, with 
brighter patches, as a rule, both in the original 
position (1) and at the end (2 in Fig. 1). hen 
two electromagnetic fields were applied—the first 
for vertical, the second for horizontal deflection— 
one would expect three spots in the positions shown 
in Fig. 2; but four spots were actually seen, as in 





. Fig 4.{| 
26 a 03 2 
Fig 5 
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Fig. 3. That could best be explained by the assump- 
tion that the canal rays, which were certainly not 
uniform incharacter, contained both charged positive 
particles and neutral doublets, which broke up in 
their motion, while the positive particle combining 
with-the broken-up doublets produced a faint 
luminosity between 2 and 3. Finally, there was a 
very faint band of luminosity, due to negative par- 
ticle, in the opposite direction to the positive band 
(Fig. 4); the masses of these negative particles 
were comparable to the masses of the positive par- 
ticles, and the relative intensities of the two bands 
depended much upon the intensities and positions 
of the fields. These negative particles were 
originally doublets, which had passed through 
crowds of negative particles, and had attracted 
some of them ; hence their high sensitiveness to 
magnetic forces. 

he conclusion to be drawn from the most recent 
researches was, therefore, that the first step in the 
production of canal rays was not the production of 
positive particles, as had been assumed, but the 
production of the neutral doublets, which by disso- 
ciation (into positive and negative particles) gave 
rise to the positive particles. The doublet would 
be projected with a certain velocity, and be broken 
up; the velocity would remain that of the pro- 
jection, and would not depend upon the intensity 
of the field. That resulted from experiments in 
which he had varied the >lectric forces and gas 
pressures as much as possible, and interposed 
another tube and a secondary perforated anode 
between the original fine tube and the screen. 
The figures which Sir Joseph showed demonstrated 
that the vélocity of the doublets remained un- 
changed when the cathode ray velocity was changed 
in the ratio 1; 4. 

As regards e/m, the ratio of mass to charge, 
he had tried many gases—hydrogen, oxygen, 
carbon dioxide, helium, neon, sulphur dioxide, 
methyliodide, carbon tetrachloride, and other very 
dense vapours—and also vapour of uranium 











chloride (chosen because radioactivity might come 
in), but had always found the same e/m. Mr. 
Wellisch had recently ionised mixtures of gases 
—e.qy., carbon tetrachloride or methyliodide and 
hydrogen—by Réntgen rays, and had found that if 
only 1 per cent. of the dense vapour were present, 
the ionisation was all confined to the methyliodide ; 
yet the resulting ions moved through the mixture 
(which was essentially hydrogen) with the same 
velocity as if the ions had all been due to the 
hydrogen. These experiments had been undertaken 
in consideration of the following arguments. The 
art of ionisation was supposed to consist in the 
expulsion of one or several negative corpuscles from 
the molecules of the gas; the residual portion of 
the gas would be positively charged, and both these 
charged nuclei would attract gaseous molecules, form- 
ing with them positive or negative ions. In a mix- 
ture of two gases of strongly differing densities, the 
resulting ions would be of different masses, and might 
hence be expected to move at different velocities in 
an electric field. Supposing the positive ion to be 
the residue of saiaadite, Wellisch had calcu- 
lated the speed of the ion in the electric field on 
the basis of the kinetic theory of gases, but had 
found that the positive particle moved with a speed 
as if there were nothing but hydrogen in the gas 
mixture. That was difficult to explain, and they 
had first thought that there was a transference of 
the charge from the methyliodide to the hydrogen. 
Sir Joseph believed now, however, that there was 
an intermediate stage between molecule and ion, 
and that it was due to this cause that the Roéntgen 
rays produced so few ions by comparison with the 
number of molecules struck. 

The canal rays moved with a velocity of 2 x 10° 
centimetres per second. But they were produced 
at low pressures which did not permit of spec- 
troscopic examination. If the velocity were small, 
the particles would recombine, instead of being 
carried away, and such particles would also he 
deflected to a greater extent than quickly-moving 
particles. When experiments were made with 
a perforated disc cathode, four kinds of rays 
could be distinguished, but had not always been 
distinguished, and this, he said, had caused con- 
fusion. If the magnetic lines of force were 
supposed to be horizontal in the plane of the 
paper (see Fig. 5), there were first the magneto- 
cathode rays along the magnetic lines of force of 
Villard and Diesselhorst and Reichenheim, form- 
ing spiral coils, which uncoiled when the strength 
of the magnetic field was diminished. These rays 
were best studied with the aid of a galvanometer, 
as the beams were too good conductors for electro- 
scopic examination. Then there were positive and 
negative particles moving vertically upward and 
downward in the diagram, and rays passing through 
the hole (Fig. 6). As long as no electro-magnetic 
field existed, this beam was merely a fine line ; but 
when the field was excited, two sets of cathode rays 
were observed, both of which were deflected at some 
distance from the cathode. Concluding, Sir J. J. 
Thomson remarked that he believed in units of 
positive electricity, which might be smaller than 
the positive rays of radioactive bodies. 

In inviting discussion of this most important com- 
munication, Professor Rutherford remarked that 
the unit of positive electricity was really the great 
problem, not to say the conundrum, of physicists, 
which had to be solved before essential progress 
could be made. Dr. Goldstein merely complimented 
Sir Joseph on his address. Dr. Reichenheim ex- 
plained that they had studied the magneto-cathode 
rays in the tube itself, using a long tube; the 
neutral rays were not always deflected unless they 
applied two fields some distance apart. In pure 
hydrogen anode rays were not visible, because the 
fall of potential was too small; if iodine were added, 
the anode rays flashed up. Professor Rutherford 
asked why the doublets broke up and how this took 
place. Sir Joseph Thomson replied that he could 
not say why the doublets split off; but their dis- 
integration seemed to be due to collisions. It was 
not an explosion effect ; for the velocity of these 
secondary radiations was independent of the velocity 
of the primary ; the latter velocity might be varied 
by changing the potential from 50 to 50,000 volts 
without altering the former. Diaphragms of cellu- 
loid allowed the positive particles to pass through; 
but the diaphragm frizzled up. The doublets did 
not get outside the tube. In reply to further 
remarks by Professor McLennan, Mr. Pound, Pro- 


' fessor Millikan, and others, Sir J.J. Thomson stated 


that the ratio e/m was always the same as for the 








hydrogen atom (10*); but that was not sufficient proof 
that the positive units were hydrogen atoms, and it 
should beremembered that carbontetrachloride(CO,) 
behaved like the compounds which contained hy- 
drogen. Sir Joseph Larmor said that there could 
be no fundamental diversity between positive and 
negative electricity. He himself imagined it was 
only the difference between the right-hand and the 
left-hand, and he reminded the Section of Pasteur’s 
observation that in living organisms the albu- 
minoids all seemed to be left-handed with respect to 
magnetic rotation. 


Tue Law or Distrisution or Srettar Morton. 


Mr. A. 8. Eddington, of Greenwich Observatory, 
followed with a paper on the ‘‘ Law of Distribu- 
tion of Stellar Motion.” The remark made by 
Kapteyn at the South African meeting of the 
British Association in 1905, that star motion could 
not be haphazard, Mr. Eddington said, had not 
surprised anybody. Yet the announcement of two 
favourite directions of motion had appeared revolu- 
tionary. But the detailed study of the problem 
—of the difficulties of which Mr. Eddington’s dia- 
grams gave only a very faint indication—entirely con- 
tirmed the thesis. Mr. Eddington’s diagrams concern 
in particular stars of proper motions of more than 
5 seconds of arc per century, and they dealt both 
with the numbers of the stars and with the magni- 
tudes of their proper motions. It looked, he said, 
as if there were two streams of stars intersecting at 
an angle of 110 deg. But that was due to the motion 
of the solar system, and viewed from the mass centre 
of the streams—which was itself moving with the 
sun—there would be two intermingling streams 


ig. 7. 


Fig 
ae 


moving in both directions (see Fig. 7). Schwarz- 
schild had recently suggested an ellipsoidal move- 
ment—a suggestion which simplified the mathe- 
matics. As regards the position of the line of 
symmetry or vertex of the drift movement, the 
different estimates differed more than had at first 
been thought ; yet the agreement was, on the whole, 
satisfactory for similar types of stars. Kapteyn 
(studying Bradley stars) had found the right ascen- 
sion of the vertex to be 91 deg.; Eddington and 
Schwarzschild (Groombridge stars) had found 95 deg. 
and 93 deg. respectively ; Dyson and Beljawski (stars 
of large proper motion) 88 deg. and 86 deg.; while 
the zodiacal stars gave 109 deg. Mr. Eddington 
also discussed the evidence in favour of the view 
that the drift motion had a preference for the plane 
of the Milky Way. 

There was no discussion of this communication, 
but Sir J. Larmor remarked that next to Kapteyn 
nobody had done more in this obscure field than 
Mr. Eddington. 


STELLAR PARALLAX INVESTIGATIONS AT RADCLIFFE 
OBSERVATORY, OXFORD. 

We interposée here a communication, also of the 
highest importance, presented to the Cosmical 
Department of the Section by Dr. Arthur A. 
Rambaut, F.R.S., on ‘‘Some Results of Stellar 
Parallax Investigations made at the Radcliffe 
Observatory, Oxford.” 

Within the last six years, Dr. Rambaut ex- 
plained, the astronomical equipment of the Rad- 
cliffe Observatory had received an important 
addition in the shape of an equatorial instrument 
carrying two telescopes of 24-in. and 18-in. aper- 
ture respectively, the focal strength of both being 
22 ft. Gin. A full description of the instrument 
will be found in ENGINEERING for December 21, 1906. 
Preliminary observations having shown the suita- 
bility of the instrument for work of high precision, 
it was determined to apply it to the investigation of 
stellar parallax, adopting Kapteyn’s photographic 
method. The imabediate object of the research was 
to demonstrate the feasibility of a photographic 
‘** Durchmusterung”’ for parallax extending to stars 
of the thirteenth or fourteenth magnitude. For 
this purpose nine regions of the sky were selected, 
and of these forty-six complete a. each 
consisting of twelve separate exposures, been ob- 
tained. The work of measuring and discussing these 

lates is still in progress, but in this paper an acocunt 
f given of sielae of the results seculiy obtained. 
Five plates representing the region surrounding 
the star Ll. 5761 were sent to Professor Kapteyn, 
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and were measured and discussed by him at the 
Astronomical Laboratory, Groningen. This star is 
of magnitude 8.0, and its place for 1905.0 is R.A. 
3h. 2 m. 49.97 s., Decl. + 64° 0' 43.7”. It has a 
large proper motion—viz., — 0.013 s., + 0.88” in 
R.A. and Decl. respectively. The separate results 
deduced from the five plates are as follow :— 
— 0.004”, + 0.114”, + 0.072”, + 0.051", + 0.192”, 
from the mean of which we have, as the parallax 
of this star relatively to 75 comparison stars of 
mean magnitude 11.0, 
+ 0.085” + 0.022”. 

At a later date two plates, 6 B and 54B, repre- 
senting the region around the star Weisse 6 h, 128, 
were sent to Professor Kapteyn for measurement. 
The magnitude of this star is 8.4, and its position 
for 1905.0 is R.A. 6 h. 9 m. 55.05 s., Decl. + 45° 
15’ 16.6". It has a proper motion of — 0.028 s. 
and + 0.33” in R.A. and Decl. respectively. The 
separate results deduced by him from these two 
plates are + 0.136" + 0.018" and + 0.067” + 0.020", 
or, taking the mean, we have as the parallax of 
this star 

+ 0.102” + 0.013”. 

For the probable error of the parallax of one 
of the comparison stars we have, employing Kap- 
teyn’s notation (see Groningen Publication, No. 12): 


No. of Plate. C3, C1. C,. 
6B + 0.018” + 0.032” + 0.028” 
54B + 0.020” + 0.035” + 0.027” 


The remainder of the plates will be measured 
and discussed at the Radcliffe Observatory, and 
some progress has already been made with this 
work. The results for the double star Ll. 6888 
and 9 (= = 443) appeared, he said, of sufficient im- 
portance to lay before the Section. This is a double 
star, the components of which are of the magnitudes 
8.5 and 8.8 respectively, and have a large common 
proper motion amounting to + 0.053 s. in R.A. and 
— 1,24” in declination. In this particular case the 
parallax factor is only 2.21—the normal factor 
being 4—and we find 

C; = + 0.032”, C, = + 0.055”, and C! = + 0.030”. 

On this plate there are 191 stars suitable for 
measurement. Grouping them according to magni- 
tude, we find the following results :— 


Mean Parallaxes. 


Limits of Mean Number of 
Magnitude, Parallax. Stars. 
MW 
Brighter than 8.5 + 0.110 5 
8.5—9.5 a oe + 0.067 7 
9.5—10.5 .. os + 0.017 25 
Fainter than 10.5.. - 0.010 154 


The central star = 443 is most probably a binary 
system, and, taking the mean of the results found 
for the separate components—viz., + 0.14” and 
+ 0.07”—we have as the parallax of this star rela- 
tively to 189 comparison stars, 

w= + 0.10” + 0,02”. 


The communication was discussed by Professor 
EK. W. Brown and by Mr. Eddington, who pointed 
out that in the measurements of Elkin and Chase, 
of Yale, which were conducted with the aid of a 
heliometer, the probable error was 0.05 second of 
arc, while Dr. Rambaut had, by his photographic 
method, reduced the probable error to 0.02 or 
even 0.013. 


Tue Sreciric Heat or Mercury. 

In the General Physics Department, to whith we 
return, Professor, H: T* Barnes, of McGill Univer- 
sity, Montreal, followed with a communication on 
‘‘ Variation in the Specific Heat of Mercury at 
High Temperatures.” In 1902, Dr. Barnes stated, 
he had presented to the British Association an 
account of some experiments on the specific heat of 
mercury for the range 0 deg. to 100 deg. Cent. 
Professor Callendar and he had found that the 
specific heat of water was represented by a UJ curve, 
ape through a minimum at about 40 deg. Cent. 

‘he trend of the mercury curve had suggested a 
similar behaviour, and the subsequent experiments, 
which he described in detail, had entirely supported 
that supposition. The specific heat of mercury, 
which melted at —40 deg. Cent. and boiled at 
360 deg. Cent., gave indeed at 140 deg. Cent., a 
point corresponding to the water minimum. His 
results showed a total variation in the specific heat 
of 2} per cent., and was, he thought, reliable 
within at least 1 part in 2000. During the dis- 
cussion Sir J. Larmor suggested the analogy 
between mercury and molten metals. Professor 
Perry, reminding the Section of Tilden’s 





experiments with cobalt and nickel from the 
lowest temperatures upwards, believed that the 
specific heat of metals generally increased with 
rising temperature, but dropped when the metal 
melted, and much more again when it evaporated. 
Professor Perry also regretted what he called our 
phenomenal ignorance as to the specific heat of 
superheated steam. 


Tue Retation or Vocat Quaiity To Sounp- 
WAVES. 

. T. Proctor Hall, of Vancouver, British 
Columbia, described some experiments of his on the 
measurement of sound-waves, made with the aid 
of agraphophone. The three essential characters 
of sound, he explained, were pitch, depending upon 
the impulse rate ; loudness, depending upon the 
amplitude ; and quality, depending upon the wave 
form. Exhibiting diagrams of the waves produced by 
various musical instruments, he pointed out that 
the first impulse was a heavy swell, which was 
followed by some reverberation in the instrument, 
known as a resonance wave. Such resonance waves 


occurred, for instance, in the violin, where they | P® 


had the same rate as the direct, or impulse, 
waves, and combined with them. In the bass trom- 
bone the resonance wave was very complex, and 
waves of vocal tones had the same double character 
as in the trombone. The principal impulses of our 
voice came from the vocal chords, between which 
the air escaped in s puffs. The quality of the 
tone was fixed in part by the nature of the puffs, 
but chiefly by the character of the resonance waves. 
The latter were produced by vibrations of three air 
columns or pipes :—(1) From the larynx down to 
the lungs ; (2) upward through the nose ; (3) for- 
ward through the mouth. The first was constant 
for each individual, the second was nearly so, the 
third was subject to great variations by the muscles 
of the pharynx, mouth, tongue, and lips. 

The waves of some vocal tones were very com- 
plex. Comparison between the wave-length and 
the pitch showed that there was only one pulsation 
for each group of waves, and that three of the four 
waves in the group of the short a in ‘‘ mat ” were 
wholly resonance waves ; the number of resonance 
waves ina group seemed to have nothing to do with 
the vowel quality of the tone. The amplitude of 
the wave might be greatest at the beginning and 
diminish rapidly, or be greatest at the middle or 
at the end. Dr. Hall went on to say that he had 
measured the lengths of the waves and calculated 
the vibration rate of the resonance waves for a 
number of cases, including that of in twelve words, 
all containing the long sound of a. The wave- 
length on the record ranged, in millimetres, from 
4.8 millimetres in the word ‘‘away”’ to 1.8 milli- 
metres in the word “ cradle,” the wave-length of the 
resonance from 1.25 to 1 (for the same words), and 
the rate per second of the resonance waves from 
370 to 460. In the short a (‘‘ mat,” ‘‘ that,” &c.) 
the wave-length of the resonance varied between 
0.39 and 8 millimetres, and, the rate of resonance 
waves from 780 to 580. 

Now the average distance from the subdivisions 
of the bronchi to the vocal chords was about 16 
centimetres ; from the vocal chords to the uvula, 
8 centimetres; and from the uvula to the lips, 
8 centimetres. The whole length might be com- 
eo to an open organ-pipe 16 centimetres in 
ength, and the upper half alone might be con- 
sidered as a closed pipe, also 16 centimetres in 
length. In either case the vibration rate of the 
tube was about 530 per second. When the mouth 
was wide open, ort ip the tongue depressed, the 
upper tube was a little more than 8 centimetres, 
and its vibration rate would be 1060 ; a resonance 
wave in this tube could not be more rapid than 
this, but by forming a hollow in the mouth the 
vibration rate might be made lower than 530. If 
this view were correct, the nasal sounds m, n, ng, 
which were made with the mouth closed and the 
nasal passage open (while in ordinary articulation 
the nasal passage was closed and the mouth open) 
should all cootalll resonance waves of a rate of 
about 530 per second, the length of the nasal pas- 
sage differing little from that through the mouth. 
The differences between the sounds m, n, ng 
should thus appear as a second set of resonance 
waves, with much higher rates due to the vibrations 
in the closed mouth. 

Particulars of measurements made on the sounds 
of the words ‘‘him,” ‘‘ more,’’ ‘* waken,” ‘‘ ring,” 
‘*telling,” ‘‘ song,” and others supported this view, 
so that the period of the resonance waves (which | 








had no effect on the pitch) was an essential element 
in the vowel quality of the tone. These experi- 
ments were now being continued with improved 
apparatus, allowing the motion of the recording 
point to be magnified from 150 to 10,000 times, 
though most of the observations were being made 
with a magnification of 1000. When we knew as 
much about the quality of the sound, Dr. Hall 
concluded, as we now knew about the pitch, it 
would be ible to construct a mechanical voice 
far ex ing the human in quality, range, and 
power. 


Execrric SpiasHes ON PHoroaraPpHic Puiates. 


In the few minutes left at his dis 1, Professor 
A. W. Porter, B.Sc., of London, corder of the 
Section, exhibited his beautiful ‘‘ Electric Splashes 
on Photographic Plates,” which he had obtained 
by holding a point electrode (as a rule the nega- 
tive one) over the sensitised plate, which was backed 
with the other electrode. We described these photo- 

phs in our account of the Royal Society Soirée in 
May last.* It is found that the appearance of the 
lm-leaf patterns and ramifications changes en- 
tirely with the nature of the gas medium (air, 
oxygen, nitrogen, hydrogen, ammonia, carbon 
dioxide, &c.), and with the gas pressure. In his 
most recent experiments Professor Porter had used 
a triangular sheet as an electrode. When this 
triangle was negative (in air), three palm-leaves 
were seen, the stalks of which were at right angles 
to the sides of the triangle ; when positive, rootlets 
started from the corners of the triangle. 

In reply to Sir J. Larmor, Professor Porter said 
that stroboscopic examination of the effect was 
impossible. Professor W. L. Humphreys thought 
that the effects were luminous, not electrolytic ; for 
nothing was visible when the plate was developed 
after fixing it. 

The afternoon meeting discussed several ver 
detailed papers on radioactive phenomena, wit 
which we must deal briefly. 


PHOTOGRAPHIC ACTION OF a Rays. 


On behalf of Mr. T. Kinoshita, Professor Ruther- 
ford described experiments on ‘‘ The Photographic 
Action of a Rays.” The effects, he stated, had 
been very irregular until special plates were pre- 
pared ; it now seemed possible to deduce the 
number of a rays from their photographic actions, 
Each particle appeared to use up a portion of the 
film ; the effect thus depended upon the thickness 
of the film and on the number of a particles, which 
was determined after Rutherford and Geiger, and 
Mr. Kinoshita had found that the number of 
grains in the silver deposit was the same as that 
of the a particles. t agreement was not an 


accident. To Professor Bumstead’s inquiry whether 
any reversal in the photographic effect been 
caused by the a rays, Professor Rutherford 


remained silent. 


Sgconpary Rapiation by y Rays. 


Professor A. 8. Eve, of McGill College, read a 
pener on he ae Radiations by y Rays on 

ifferent Metals.” e mode of ‘experimenting, 
he said, was to introduce, between the radium 
bromide contained in a lead vessel, and the elec- 
troscope and a screen, two pairs of sheets of the 
metals to be investigated—for instance, aluminium 
and lead—in the order aL La, LaLa, aLabl, 
La.a-L. In other cases the materials used were 
lead and carbon. One of the conclusions, he 
ventured to suggest, was that each 8 ray expelled 
_= rise to one y ray; the character of which 
epended upon the initial velocity of the pri- 
mary 8 =~ A long discussion ensued, in which 
Messrs. McLennan, A. J. McKenzie, Bumstead, 
Millikan, and Larmor took part. 

(Zo be continued.) 





Lance Rattway Prosecr in Russta.—A syndicate has 
applied to the Jaroslav Government authorities for a con- 
cession to construct a railway from Rybinsk to the Ob, at 
the entrance to the Polar Sea. The distance of the pro- 
jected line is no less than 1900 versts, and the railway 

for its main object the exploitation of the country 
round the Petschora, which district is rich in forests and 
pe and to establish a connection between the 

tic and the White Sea. It is also proposed to make 
the shortest possible railway connection with Siberia, 
and to assist the colonisation of the country about the 
new line. The cost is calculated at 114,000,000 roubles, 
in addition to 8,000,000 roubles for the extension of the 
Rybinsk harbour, &c. 





* See ENGINEERING, vol. lxxxvii., page 671. 
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EXPERIMENTAL SPUR-WHEEL REDUCTION-GEAR FOR HIGH-SPEED STEAM-TURBINES. 


CONSTRUCTED FROM THE DESIGNS OF REAR-ADMIRAL GEORGE W. MELVILLE AND MR. JOHN H. MACALPINE. 
(For Description, see opposite Page.) 

















Fig. 1 
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EXPERIMENTAL SPUR-WHEEL REDUCTION-GEAR FOR HIGH-SPEED STEAM-TURBINES. 
CONSTRUCTED FROM THE DESIGNS OF REAR-ADMIRAL GEORGE W. MELVILLE AND MR. JOHN H. MACALPINE. 


Fig 3 
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He inherent desirability of interpolating some form | given on trial really remarkable results. The straight- 
of reduction-gear between a marine steam-turbine and | forward solution of the problem by means. of a pinion 
the propeller it drives has long been sufficiently obvious. | and a spur-wheel has generally been dismissed as im- 
Suggestions for effecting this by electrical or hydraulic | practicable, although the remar' ble efficiency of a well- 
means have been frequent, and, in fact, we hope to | constructed toothed-wheel drive is known to all. The 
illustrate shortly an hydraulic coupling which has | waste of energy in such a transmission gear is notably 




















less than is commercially practicable with an electric 
coupling, which in turn is superior in this respect to 
the hydraulic system. Nevertheless, the fact that tur- 
bines of the Laval type were not constructed to 
transmit more than some 300 horse-power constituted 
prima facie evidence that with higher powers special 
difficulties were to be feared. The remarkable results 
obtained with motor-car drives, where tooth pressures 
at times exceed 2000 lb. per linear inch, were no sure 
indication that equally good results could be obtained 
in transmitting by gears some 4000 horse-power instead 
of 40, since the rule of three is by no means always 
applicable in practical constructive engineering. 

evertheless, in his lectures on the steam-turbine 
before the Society of Arts last spring, Mr. Gerald 
Stoney did suggest that the newer alloy steels and the 
greater accuracy of workmanship, which have made 
gearing so successful in motor-car practice, did hold 
out a prospect that the problem of the marine steam- 
turbine might be solved by means of ordinary teothed 
reduction-gearing. 

Those interested in steam-turbines have known for 
some months past that a solution of the problem on 
these lines was, with his charactistic enterprise, being 
put to a practical test by Mr. George Westinghouse, 
who was having constructed for him a double-helical 


.Spur-gear intended to transmit 6000 horse-power at 1500 


revolutions of the pinion per minute, the reduction 
ratio being about 5 to 1. Through the courtesy of Mr. 
Westinghouse we are now able to publish on this page 
and on pages 376 and 378 illustrations of this remark- 
able experimental gear, the details of which have been 
worked out Se George W. Melville and 
Mr. John H. Macalpine, who have patented -the novel 
features on which they rely for success, A perspective 
view of the gear, with the casing partly broken away, 
is represented in Fig. 1, on the opposite page, which 
shows the device coupled to a Westinghouse double- 
flow turbine. The forgings for the gears were obtained 
from Messrs. Krupp, of Essen, the teeth being out by 
Messrs. Shuchardt and Schiitte, Chemnitz, whilst the 
standing rts were made by the Westinghouse 
Machine Company. 

The pinions have 35 teeth each and the spur-wheels 
176, a hunting-cog being introduced to eyualise wear. 
The pitch is 1} in., and the pitch helices are at an angle 
of 30 deg. with the axis of the shaft. One wheeland 
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pinion have, of course, right-handed helices, and the 
other pair left-handed, so as to eliminate end-thrust. 
The diameter of the pitch circle of the large wheels 
is about 70 in., and of the pinions 14 in. Details 
of the gear-box are shown in Figs. 3, 4, and 5, 
page 377. These have been designed after a long and 
comprehensive study of the circumstances which tend 
to interfere with the proper working of very broad 
teeth. A small pitch was deemed essential if a reason- 
able absence of noise was to be secured, and this 
necessarily meant broad teeth, in view of the fact that 
6000 horse-power was to be transmitted with a pitch- 
line speed of very nearly 100 ft. per second, and with 
a eat pressure of lb. per lineal inch on the 
teet. 


In order to ensure the proper working of such broad 
teeth, Messrs. Melville and Macalpine have adopted 
the plan of mounting the pinion shaft in a device 
which they have dubbed a ‘floating frame,” the 
object of which is to cause the alignment and position 
of this shaft to be controlled wholly by the interaction 
of the teeth in contact, and not by the greater or lesser 
skill of the workman in laying out and fitting the bear- 
ings, which, moreover, even if exactly right to start 
with, could not be depended on to maintain permanently 
their alignment. The ‘floating frame,” which is let- 
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tered F in Figs. 3 to 5, page 377, is a heavy steel casting 
flexibly mounted in the gear-box, and supporting in 
rigid bearings the pinion shaft, but in such a way as 
to allow of this shaft having a slight longitudinal 
freedom, so that it can slide axially to and fro within 
the frame. 

Fig. 3 is an elevation of the floating frame showing the 
flexible J-beams B, on which it is supported from the 
bed-plate. The pinion, it will be seen, is supported in 
three bearings, the centre bearing dividing the tooth 
faces P, and P,, of which P, is right-handed and P, left- 
handed. The large , being much stiffer, requires 
only two bearings. The floating frame is made very deep 
vertically, so as to be exceedingly stiff to withstand de- 
flection by the nearly vertical forces at the bearings. It 
is also amply stiffened in the horizontal plane to obviate 
deflection from the weaker horizontal forces. The 
floating frame is shown in plan in Fig. 4, whilst Fig. 6, 
on the present , shows the pinion shaft and the 
flexible shaft S Y which it is driven, At the end of 
this shaft is a coupling C driven by the turbine-shaft T. 
The axes of the gear and pinion are horizontal and 
parallel to one another when everything is in correct 
adjustment. But it will be evident that the I-beams 
B are virtually a hinge, and if the large gear G was 
not in place, or the coupling C connected, the axis of 
the floating frame and pinion could easily be deflected 
in the vertical plane through a §mall angle by a slight 
flexure of the webs. 

The coupling consists of two flanges C, and C,, 
mounted on the shafts T and S, and connected by two 
transverse links L, and L,, and by a centre pintle, care 
being taken not to make this restraint redundant. 
The shaft T can, therefore, only rotate the shaft S 
through the links L,, L,, but as these are transverse, 
no longitudinal forces can be transmitted. Even when 
serious r— of adjustment, the longitudinal forces are 
so small as to be negligible. The pinion, therefore, 
has perfect freedom of longitudinal movement in its 
bearings. Further, the pinion is driven by the shaft 8, 
which passes completely through it to the end distant 
from the coupling, where it is keyed and bolted. This 











shaft is so flexible that it imposes practically no con- 
straint on the pinion and floating frame such as would 
prevent slight angular yield of the I-beams B. It is 
evident, therefore, that, both as to its longitudinal posi- 
tion in the floating frame and in the angular position of 
its axis, the pinion is solely under the control of the 
forces transmitted by the teeth of the large gear. 
Neglecting the very slight friction of the well lubri- 
cated teeth, the total forces at the tooth contacts, indi- 
cated by B, E and B', E’, Fig. 6, will be nearly at 
right angles to the teeth at B and B'; that is, they will 
be at 30 deg. to the vertical. Hence the two parallelo- 
ams of g out shown will be similar. ow the 
orizontal forces at B D, B' D! are the only axial 
forces acting on the pinion. If these are not equal, the 
inion will at once shift longitudinally, which it is) 
ree to do, till they are equal. ‘The two parallelograms | 
of forces then become equal to one another in every 
respect, and the coniedl force BF is equal to the 





vertical force B' F'. But besides this ongitudinal 
movement of the pinion, the frame in which it is| 
mounted is free to rotate about the centre point O by | 
flexing the I-beams. Hence it follows that the moment | 
of the vertical force BF about O must be equal to) 
that of B' F' about the same point; and as B F =| 
B' F', the arms of these levers O B and OB' must} 
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be equal. Thus it is claimed that not only will 
the total forces on the teeth P, and P, be equal, 
but the distribution will be so similar that the centres 
of pressure B and B! will be similarly placed. 
his, it is contended, practically assures a pos 
distribution of pressure under all conditions of load. 
For, by sufficient running of the gear, it may readily 
be assured for one particular load ; and if the pinion 
and floating frame are made sufficiently stiff, this con- 
dition will not be seriously changed by increase or 
decrease of load. The strength of both pinion and 
floating frame are far in excess of that requisite to 
sustain the maximum forces to which they will be 
subject, and their dimensions were made such as to 
ive ample rigidity. For instance, under full load the 
exure of the cast-steel floating frame in the vertical 
plane is soslight that the end bearings will be lowered 
relatively to the centre by not more than x95, in. 
There is, moreover, a certain compensation for this 
deflection, owing to the action of the lubricant. Pro- 
fessor Osborne Reynolds’s researches on the action of 
the lubricating films in Mr. Beauchamp Tower's well- 
known experiments on lubrication seem clearly to 
indicate that at 1500 revolutions per minute of pinion 
in the present gear the oil-film in the bearings will be 
well over y sz in. thick. When the load on the gear 
is increased, the end-bearings will be forced down, 
bending the pinion and making the teeth bear harder 








at the inner ends I and I’. Thus more than the proper 
force will be exerted on the centre bearing, and less on 
the outer bearings. This will at once lead toa thinning 
of the oil-film on the centre bearing, and to its 
thickening on the outer bearings. As the total thick- 
ness of the oil-film is more than twice the yield of the 
outer bearings, this change in the thickness of the film 
will go far to compensate for the elasticity of the float- 
ing frame. 

riven that the axes of the gears are parallel to 
start with, the action of the teeth will, it is claimed, 
force the axis of the pinion into exact alignment with 
that of the large gear, provided that in the flexure of 
the I-beams supporting the floating frame the pinion 
shaft tilts in a vertical plane parallel to that contain- 
ing the axis of the large gear. If there were no float- 
ing frame, and all bearings of the pinion and gear 
were cast in one bed-plate, the longitudinal dimen- 
sions remaining unchanged, an error of alignment of 
the axes in the vertiell’ plane not exceeding 57), in. 
in the length over the bearings would entirely 
upset the uniform distribution of the pressure along 
the faces of the teeth. Hence, with the most careful 
work, the above ae may not be fulfilled with 
sufficient accuracy. Even if they were exactly ful- 
filled when the gear was first completed, inequality of 
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the side wear of the bearings might cause the axes to 
stand at a sensible angle in the horizontal plane. 

Provision is made for measuring such errors of align- 
ment as follows :—Outside the end bearings of both 
pinion and gear, as shown at 4, Jo, Js, in Figs. 3 
and 4, there are vertical and horizontal gauges placed 
so that errors of alignment can be seality measured 
when the gear is running. If the horizontal gauges at 
gs Should show the axes too close by, say, ;; in., and 
those at g, should show them too open by yp in., giving 
a total error of alignment of } in. in the length between 
the gauges, it may be shown that, with involute teeth, 
which are here used, they will bear hard at I and I’, 
Fig. 3, and lightly at J and J’. If the teeth were per- 
fectly rigid, there would, of course, be point contacts 
at I he 9 and the teeth would actually stand — by 
a small amount at J and J'. This opening Messrs. 
Melville and Macalpine call the ‘‘ opening of contact.” 

If in changing from perfect alignment the pinion 
turned about either a vertical or a horizontal trans- 
verse axis, it may readily be shown that the opening 
of contact would be a considerable fraction of the sum 
of the errors shown by the end gauges. On the other 
hand, the inventors state that the action of the float- 
ing frame in combination with involute teeth is such 
as toconstrain the pinion to turn about an axis parallel 
to what is known as the line of action of the teeth— 
in the present case, an axis inclined 14 deg. 30 min. to 
the vertical—and this is precisely the movement which 
reduces the opening of contact to a minimum. 

The result is shown in Fig. 8. The error of each 
end gauge is indicated by the horizontal scale, the total 
length representing ,; in., corresponding to a total 
error of alignment in the horizontal plane of } in. 
between the gauges, as explained above. The vertical 
scale shows the “‘ opening of contact ” if the teeth are 
rigid, this scale being enormously magnified, as the 

uantities to be represented are so small. The curve 
x B represents the resultant opening of contact for 
given gauge errors for the present gear. The extreme 
opening of contact shown is y;'5, in., and this for a 
gauge error which should never be approached. At 
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half this gauge error, still large and easily measur- 
able, the opening of contact is reduced to one-quarter 


of the foregoing, or 35 in., a quantity far below the 
limit of accuracy of the very finest machining. 

Consider next the effects of the elastic strains of the 
teeth and shafting. Steel gears of 1} in. pitch are com- 
monly run under a load of 1000 Ib. per inch of tooth 
face at ordinary pitch-line speeds. As all gears are 
liable to errors of alignment, this average pressure 
actually means that at times there will be a maximum 
pressure very much greater. In the gear under discus- 
sion the highest mean value used is less than 500 lb. per 
inch of tooth contact. Suppose then that by errors of 
alignment the actual value varied from zero to 1000 Ib. 
per inch, which is far within the disturbance py 
in ordinary gears. It may be shown that the yield o 
these teeth under 1000 lb. per inch is such that the 
distribution of pressure would close up an opening of 
contact of nearly ;s4, in. Thus, even under the ex- 
treme gauge errors shown at B, Fig. 8, Messrs. Mel- 
ville‘and Macalpine claim that the disturbance of dis- 
tribution of contact pressure is ee Se 
and at half the gauge error stated it would be insen- 
sible. They claim therefore that gauge errors of sen- 
sible magnitude do not produce a sensible disturbance. 
Errors of erection will be exceedingly minute, so that 
the only errors to be avoided are those due to unequal 
horizontal wear of the bearings. Any unequal vertical 
wear will be compensated for by slight tilt of the 
floating frame. As the forces on the floating frame 
are inclined to the vertical at only a small angle, 
vertical wear will take place much more quickly than 
horizontal ; and as the inequality of the wear will 
usually be but a small fraction of the total wear, it 
would be almost. impossible for any very sensible 
angular error in the horizontal alignment, such as 
assumed above, to creep in before the bearings were 
worn down a long way vertically, and ready for re- 
newal. The case they state is very different if the 
floating frame is dispensed with, and all the bearings 
are cast in one bedplate. The worst supposition is that 
thereis an error of alignment of the axes in the ver- 
tical plane. Keeping all dimensions of the gear and 
bearings the same as in the gear already built, the 
resulting ‘‘ opening of contact” is, they find, shown by 
curve AC, Fig. 8. This exhibits extreme sensitive- 
ness to this error of alignment, as allowable limits will 
be passed before each vertical gauge shows an error 
of ;#y5 in. Such an error would be so small as to be 
quite insensible to the eye, and would arise even from 
strongly screwing down one of the holding-down bolts, 
or from slight heating of the bearings, and could not 
be avoided “4 the most perfect workmanship. Hence 
the gear with rigid bearings they hold to be quite 
impracticable. 

nvolute teeth have been used, as the 
excellent results shown by the curve A B, Fig. 8. But 
they have also the well-known property that if, 
through wear of the bearings or errors in the original 
setting up, the axes are somewhat farther apart than 
designed, the teeth still run true, and there is no 
‘‘opening of contact.” This does not hold with any 
other form of teeth. For instance, with epicycloidal 
teeth the action will not be true if the centres move 
apart, the axes remaining parallel; and in these fine 
high-speed gears a recession of the centres not exceed- 
ing ;¢yy in. would, the designers assert, be quite serious. 
With this form of teeth also, when the alignment is de- 
fective, an opening of contact of ;¢5>5 in., supposing the 
teeth rigid, corresponds to an error of each end gauge 
of ;}5 in.—that is, a total error of ae op i between 
the gauges of »; in., which could hardly be detected. 
Besides, on account of the way in which openings of 
contact occur with epicycloidal teeth, the limit of 
allowable opening of contact is, it is claimed, much 
under ;;55 in. Hence this form of tooth is far inferior 
to the involute on account of its extreme sensitiveness 
to errors of alignment, and also from the fact that it 
will not run properly when the axes part even slightly, 
so that the stresses would be much intensified, and the 
action of the teeth would be noisy. The curve A B 
(Fig. 8) is tangential to the base-line at A, while for all 
other arrangements and forms of teeth the curve of 
opening of contact cuts this base-line at an angle. 
Hence the solution presented by the floating frame 
with involute teeth is unique. 

From the foregoing it will be seen that the elas- 
ticity of the I-beams allows freedom of movement of 
the axis of the pinion and floating frame in the vertical 
plane. But by warping the webs of these beams 
the axis of the floating frame might also turn slightly 
in the horizontal plane. It is, of course, many times 
more rigidly mounted against this displacement than 
against that in the vertical plane, butstill the rigidity 
is by no means complete. Now it may appear that 
this is not specially important, as from curve A B, 
Fig. 8, it would seem that such an angular displace- 
ment in the horizontal plane, even if of measurable 
amount, causes no important disturbance. But that is 
not the only consideration, as the question then arose 
as to whether with freedom of rotation both in the 
vertical and horizontal planes the position of the 
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axis of the floating frame would be stable or unstable; 
that is to say, if forcibly displaced from exact align- 
ment to asmall angle in the horizontal plane, will the 
forces at the tooth contacts tend to bring it back to 
perfect alignment or to further displace it? By con- 
sideration of the slight changes of direction of the 
forces at the tooth contacts produced by such dis- 
placement, it can readily be shown that, with involute 
teeth, the position of the axis of the floating frame 
is unstable, and a slight displacement arising 
from any cause will tend to increase. With the 
I-beams alone, therefore, there might arise ex- 
cessive horizontal errors of alignment, and trifling 
causes might produce sudden and violent changes 
of the horizontal error, either of which effects would 
endanger the whole mechanism. The floating frame 
has therefore been deprived of all freedom of motion 
in the horizontal plane by means of two horizontal 
struts standing transversely between the floating 
frame and bedplate. These Csr on the floating frame 
at D and D', Fig. 3, and one is clearly shown in 
Fig. 1. Obviously these struts in no way interfere 
with the freedom of movement of the floating frame in 
the vertical plane. Where they bear in the bedplate 
there is an adjusting and locking mechanism which 
greatly facilitates the true setting up of the floating 
rame, and is to be scen in the perspective view in the 
front of the bedplate, near the end next the turbine. 
With ——— teeth in perfect adjustment, the 
position of the floating frame axis can be shown to be 


stable without struts. But this is only an apparent. 


advantage, as this stability would at once be upset by 
widening the gear and pinion centres, or 3 the 
slightest wear. But even if this stability could be 
trusted, it is believed that epicycloidal teeth are far 
too sensitive to errors of adjustment to be used, and 
the question of stability or instability in no way affects 
this consideration. 

The only condition which could cause serious dis- 
turbance of the tooth pressures is an excessive heating 
of the pinion above the temperature of the gear. But 
the design provides for a copious application of lubri- 
cating and cooling oil, especially to the pinion, which 
has most tendency to heat. The cover, also, is so 
arranged as to draw in air at the ends and at A, 
Fig. 5, by the fan action of the gears, and discharge it 
by openings (not shown) to the right of this cross- 
section. Besides, water can be circulated, by means only 
— shown in the figures, between the pinion and the 

exible shaft 8. But it isnot anticipated that the heat 
to be removed per minute will be so great as has been 
provided for. The gears of heavy electric trains work 
under much higher stress both in the metal and be- 
tween the teeth in contact—very much higher, as these 
stresses are accentuated by errors of alignment shown 
by rounding of the teeth through wear—and with prac- 
tically no lubrication. Yet they run for long distances. 
In the reduction-gear these unfavourable conditions are 
reversed—there is good lubrication and very uniform 
contact. If the coefficient of friction at the tooth 
contacts is y4, it can ee | be shown that the 
frictional loss at the teeth will be under 1 per cent. 
So that even if the gear were transmitting 6000 horse- 
power—the very highest | ey hoped for—this fric- 
tional loss would under 60 horse-power. As at 


engines, without shafting, propeller, stern-tube, 

geer and fittings, wares od D1 tons. If we deduct 
rom this the condensers, pipes, sea-valves, air-pumps, 
circulating pumps, donkey pumps, floors and gratings, 
&c., the weight left for the main engines proper will 
be about 150 to 160 tons—say, 150 tons. Hence the 
following comparison may be made :— 


Westinghouse marine turbine of 3000 Tons. 
brake horse-power, 1000 revolutions 
per minute, weighs a wn 27 
Reduction gear 25 
Total ... ep 52 
Aberdeen’s engines replaced 150 
Saving... * 98 


That is, 65 per cent. of the weight is saved. If this 
design will transmit 2500 horse-power, it is claimed 
that similar gears could be applied with great saving 
of weight and space to all steamships up to 18 knots, 
which comprise over 95 per cent. of all the ships afloat. 

2. As already stated, at 1500 revolutions per minute 
of pinion, and 453 lb. per inch of tooth contact (or 
only 45 per cent. of the intensity of pressure for similar 
teeth at ordinary pitch-line s), the will 
transmit 6000 horse-power. If this be realised, similar 
we could be applied to any speed of ship. This 

esign would then be of the correct U geen for the 
Dreadnought, and applied to her would save fully 50 

r cent. of the weight of her turbines, besides reduc- 
ing boiler weights, since both turbines and propellers 
would now be of considerably enhanced efficiency. 

Increasing, by the law of comparison for similar 
machines, the Tenses and power of the present ° 
design, from 6000 horse-power, a size is obtained 
suitable for the Mauretania with three large screws of 
the same total power as the present four-screw ship. 
Here again the weight of the turbinee, would, it is 
claimed, be halved, as also the engine-room length. 
The boilers also, as in the Dreadnought, would, it is 
oy be materiall ey 

n Fig. 2, on page 376, the upper views represent 
the WMemitenta thus modified, os vemiael with the 
existing arrangement shown in the lowest of the 
three views. For warships the saving effected by 
such a gear should, it is claimed, be considerable, 
especially at cruising speeds. In Fig. 9, page 378, 
is reprodu a curve A, showing the coal consump- 
tion of the Amethyst as compared with the To 
(curve T). The latter, however, was not fitted with 
reciprocating engines of maximum efficiency, much 
better results being obtainable where the conditions 
are better suited to the reciprocating engine. The 
curve marked U shows the consumption of the Usk 
on the assumption that at full power the eva tion 
was 8 lb. of water per pound of coal, and at 13 knots 
9lb. The curve lettered R is the Usk’s curve reduced 
to a smaller scale of knots, so as to make the full speed 
the same as that of the Amethyst. On these aesump- 
tions it will be seen that the reciprocating engine had 
the advantage, but, in justice to the turbine, it must 
be added that much better results have been obtained 
with the newer turbine cruisers. Nevertheless, the 
fact remains that marine turbines are commonly under- 


least one-half will go to the large gear, where it will | speeded 


readily be dissipated from the large surface, there 
is left well under 30 horse-power to remove from the 
pinion, which, with the various means provided, should 
present no difficulty. If then this control of the heat 
is assured, there will, it is claimed, be practically perfect 
tooth contacts ; this, with the fine pitch and the spiral 
gears (avoiding sudden entering or leaving contact of 
one whole tooth at a time), will, it is asserted, ensure 
reasonably quiet running of the gears. 

At 1500 revolutions per minute of pinion and 453 Ib. 

r inch of tooth contact, the gear will transmit 6000 
Eopee-qewer. The pitch-line speed would then be 
5500 ft. per minute, and the mean of sliding 
about one-tenth this, or 550 ft. per minute. There is 
on record a case of a right-angled worm-gear run suc- 
cessfully at 15,000 ft. per minute with a contact pres- 
sure of 350 lb. per inch, The ave speed of sliding 
willhere be greater than the P eyes ine speed by over 
41 per cent., or, say, 21,000 ft. per minute. ‘akin 
speed of sliding multiplied by pressure as a ar 
means of comparing these two cases, we get :— 

Reduction gear ... ... 65500 x 453 .._’ 1 
Right-angled worm gear 9) 900 x 350 29.5" 


The extreme constants chosen, therefore, seem well 
within practical limits. 

Before the experiment is tried it is impossible to 
predict the limit of safe load, but the following are 
two cases which it will be interesting to consider :— 

1. At 1000 revolutions per minute of pinion, and 
283 lb. per inch of tooth contact—that is, as shown 
above, only 28 per cent. of the intensity of pressure 
used with steel gears of 1} in. pitch at ordinary 
pitch-line speeds—the gear would transmit 2500 horse- 
power. The famous merchant ship Aberdeen, by the 
engines of which Dr. Alexander C. Kirk introduced 
triple-expansion, was about of this power. Her main 





In Fig. 10 is plotted a curve showing the relation 
between steam consumption and the revolutions of the 
turbine. The portion of the curve frequently used in 
marine practice is hatched, and shows clearly how 
very rapidly the efficiency falls off as the 
diminishes. By using gearing it is contended that the 
turbine at maximum power can be even slightly over- 
—- as at F, so that at cruising speeds the 
efficiency will actually be increased. 





Our Navat Expenpiture.—The annual asin 
the Navy, year by year, for the decade ending with 


1508: : 3 

1908-9 inclusive was as annexed :— 
Year. em, Year. Expenditure. 

: £ 

1899-1900 26,000,000 1904-5 36,830,000 
1900-1 . 29,520,000 1905-6 83,300, 
1901-2 .. 1,080,000 1906-7 31, 
1902-3 .. 81,170,000 1907-8  .. 81,141,000 
1903-4 . 35,476,000 1908-9  .. 82,188,000 


In 1894-5 the capentitane stood at 17,545,000/., so that it 
has nearly doubled in the course of the last fifteen years. 





Tue InstiTvTe oF Metats.—At the autamn meeting 
of the Institute of Metals, which will be held at Man- 
¢ehester on October 14 and 15, it is expected that the 
following papers will be presented :-—‘“‘ Constitution 
and Properties of the Ternary Alloys Aluminium-Copper- 
Tin,” by Mr. J. H. Andrew and Mr. C. A. Edwards ; 
“The Surface Appearemss of Solders,” by Mr. C. O. Ban- 
nister and Mr. H. J. Tabor; ‘‘The Technical Assay of 
Zinc,” by Mr. H. W. ; 
duction of Pure Spelter,” by Mr. J: 


“Some Causes of Corrosion of Co’ and Brass,” 

Mr. E. L. Rhead ; ‘The Elastic. B - down. of Daotii, 

Materials,” by Professor C. A. Smith; ‘‘The ont 
i- 


A Study of Volume Changes duri 


Zinc Alloys: 
fication,” . Professor T. Turner and Mr. M, T. Murray. 


Further details of the meeting will be published shortly. 
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75-TON STEAM FLOATING CRANE FOR MONTREAL. 
CONSTRUCTED BY MESSRS. APPLEBYS, LIMITED, ENGINEERS, LEICESTER AND GLASGOW. 
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been built under the supervision of Lloyd’s surveyors 
for their special class. A centre line bulkhead is built 
“F _| between the end bulkheads, and before and abaft these 
S is tapered to the bottom. Strongly-built girders, well 
2 


AN outstanding feature of the Winnipeg meeting of | 
the British Association recently completed was the vivid | 
evidence of the enterprise of Canada, particularly in | 
those directions where engineering activity was the | 
prominent element. This is as it should be, since | 
the development of a new country, with the immense 
agricultural and commercial ibilities of the | 
Dominion of Canada, is largely dependent on efficient | 
and labour-economising mechanical appliances. In 
railway extension, in lake and canal transport facili- | 
ties, and in harbour warehouses and grain and other | 
handling plant, there has been great advances. In| 
fact, some of the harbour authorities have shown a | 
progressive spirit which =| exceeds that of older ports 
with greater financial resotrces. Montreal is a ye 
instance, and as in some sinall way- illustrative of the 
fact, we publish drawings;and a perspective view of 
a 75-ton floating crane which has recently been com- | 

leted in this country for’ the harbour authorities. | 
he preference for a mobile crane is notable, as it was | 
the outcome of a careful consideration of the relative | 
advantages of floating and permanent structures. That | 
selected can be taken alongside of any ship at any | 


supported by deep floors, are fitted on each side to 
resist the strains set up under the varying conditions 
of working. Six transverse bulkheads are fitted, and 
the necessary store-rooms, &c., are placed in the hold 
of the pontoon between these bulkheads. A eeny 
elm fender is fitted all round the pontoon at the leve 
of the deck, securely bolted between angles. A 
walking gangway of white pine is fitted all fore and 
& aft on the top of the floors on each side of the pontoon. 
8 A rudder, worked by hand gear, is also fitted. The 
ntoon’ is well cement-washed on the inside and 
suitably drained for pumping out. In order to ensure 
the safety of the crane, 300 tons of ballast are placed 
well down between the floor-plates, and distributed in 
#-° |such a manner that the weights upon the structure 
will be even throughout, and thus avoid undesirable 
straining. ’ 
Specially arranged balance - weights are fitted to 
minimise the angle of heel. One of these weights is 

















berth. Its radius can, be varied: it can deal at a s fixed on the base of the crane on the side remote from 
height of 100 ft. above water-level, with loads from be] the jib, and the other is in the form of a truck, and can 
75 tons downwards, and while suitable for unshipping | be adjusted to assist the balancing under varying loads. 
such heavy units as locomotives, can be utili on | The lower part of the crane is fixed to the revolving 
occasion for carrying the in band conveyors loading \ tablé, which has a range of 360deg. The jib is hinged 
ships in outer berths from barges, canal-boats, or ware- + at the top of strongly-built uprights, and can be ac|- 
houses. It has therefore a wide range of service. - justed by means of a connecting-link girder attached 

The crane, of which a perspective view is given Sides tet il to a large screw. The centre-pin is of massivé 
above, and elevation, sections and plans on the oppo- proportions, and strongly-connected to the structur 
site page, was built by Messrs. Applebys, Limited, | Length, moulded See .. 200 ft. 5 in. of the vessel. The ae th on which the crane 
Leicester and Glasgow, and the pontoon, boiler, en- Breadth, moulded i és =r 43 ft. revolves is well secured and bedded to the deck, and 

ines, &c., by Messrs. Vickers ‘Sons and Maxim, Breadth, extreme _. ss ... 43 ft. 10 in. strongly supported by bulkheads and girders. _ 

imited, at Barrow-in-Furness. This pontoon is of | Depth, moulded i ae 10 ft. The crane is proportioned for handling a maximum 
the following dimensions ;— The pontoon is strongly made, of mild steel, and has! working load of 75 tons at a radius of 51 ft. ; 60 tons 
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75-TON STEAM FLOATING CRANE FOR MONTREAL. 


CONSTRUCTED BY MESSRS. APPLEBYS, LIMITED, ENGINEERS, LEICESTER AND GLASGOW. 
(For Description, see opposite Page.) 
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ata radius of 66 ft., and 10 tons at a radius of 72 ft 
the minimum radius of the crane being 40 ft. The 
height of lift is 100 ft. above the water-level when the 
crane is working at 51 ft. radius. 

Four motions are provided—viz., hoisting, der- 
ricking, slewing, and ballast adjusting. Two sets of 
double-cylinder horizontal steam-engines are provided 
for working the above motions (Fig. 6): one set with 
cylinders of 9-in. bore by 18-in. stroke for hoisting 
and derricking, and one set with cylinders 8}-in. 
bore by 12-in. stroke for slewing and ballast adjust- 
ing. e hoisting-gear consists of three reductions 
of steel spur-gear. The load is lifted on eight of 
extra flexible best plough steel wire-rope, winding two 
. the drum being grooved right and left hand. 

hange gear is provided on the hoisting motion in order 
to give three speeds of lift. The derricking is worked 
off the second-motion hoisting-shaft by means of one 
further reduction of spur-gear, one bevel-gear and a 
large screw, working into a gun-metal nut fixed to a 
swivelling crossh attached to the lower end of a 
steel link, the upper end of which is connected to the 
back end of the Tee 

The crane revolves on a set of live rollers (Figs. 2 
and 3). The bottom roller-path is a complete cast- 
steel circle, having teeth on the outside, with which the 
slewing-pinion engages. The slewing-gear consists of 
two bevel-gear and two spur-gear reductions (Fig. 6) ; 
two speeds are provided. 

The ballast-adjusting mechanism includes one bevel- 
gear and one worm-gear reduction. The travellin 
counter-weights on each side of the crane are rack 
in and out by means of flat-link chains working on 
sprocket-wheels. 

The crane structure (Figs. 2 and 3) consists of a 
revolving turntable carrying a double triangular frame, 
on the apex of which the jib is pivoted. The jib is a 
lattice structure, having two bottom booms and one 
| boom, forming a triangle. 

he various motions are controlled from the driver’s 
cabin, which is situated in an elevated position in front 
of the crane. The speeds at which the various motions 
can be performed are as follow :— 


Hoisting : tons at 3 ft. per minute, 
” tee tee 5 ” 9 ” 
10 ” 20 ” 
75 tons at one revolution in 
4 minutes (slow gear). 
ay _ ... 10 tons at one revolution in 
- 24 minutes (fast gear). 
From maximum to minimum 
radius. in 8 minutes. 


Steam is supplied to the engines at a pressure of 
80 Ib. from a large vertical boiler situated on the pon- 
toon, with a steam-pipe led up through the centre- 
pin of the crane. 

The pontoon has been fitted with a portable self- 
contained grain-elevator, which is fitted with a bridle 
to suspend the apparatus from the hook of the floatin, 
crane when requi The grain-elevator is work 
by an electric motor, and has a capacity of 80 tons of 
grain per hour. A dynamo is supplied and fitted 
suitable for supplying power to the grain-elevator and 
for the electric lamps with which the pontoon and 
crane are fitted up. Two powerful arc-lamps are also 
fitted on the deck of the vessel. 

The pontoon has been fitted with a powerful steam 
warping-capstan, and is supplied with all the usual 
fittings for this class of vessel, and is also fitted up 
to fulfil the Board of Trade uirements, a lifeboat 
and other accessories being supplied. 


Slewing 


Derricking 








Tue TurBINES FOR THE New GERMAN Cruisers.—In 
our issue of the 3rd inst. it was stated (page 328) that the 
turbines of the new German cruisers ‘‘G” and ‘‘ H” (of 
23,000 tons ee nares were to be of 70,000 horse-power 
and of the Zoelly type. This is not correct ; the turbines 
for these ships are to be of the Parsons type. 





Tue Tuury Drrect-CurREent TRANSMISSION SysTEM, 


—Messrs. Dick, Kerr, and Co., haan, of Abchurch- 
yard, Cannon-street, E.C., have furnished us with some 
rticulars of the of the Thury high-tengion 


irect-current transmission system on the Continent. The 
existing 180-kilometre 57,600-volt line between Moutiers 
and Lyons, which consists of two conductors each of 
9 millimetres in diameter, has proved so successful and 
reliable that large extensions are to be carried out. A 
agen -station is to be e-ected at La Bridoire, in 
voy, which will contain three 2000-horse-power direct- 
current generators, each pirmg 180 amperes at 8000 to 
9125 volts. A second station will be built on the River 
7 at Bogel, in Savoy, which will contain two gene- 
rator groups, each consisting of two double machines of 
3500 to ) horse-power, and capable of giving 150 
am at from 16,000 to 18,250 volts. Corresponding 
prs on rating plant will be placed in the sub-station 
at Vaulx-en-Velin. After the extension the total capa- 
city of the high-tension direct-current plant will be 15, 
kilowatts, and the three generating-stations coupled in 
series will deliver 150 amperes at 100,000 volts. is will 
be the first time that an operating voltage of 100,000 has 
been used in Europe, but it is consid that it will not 
mark the limits of the Thury system. 








NOTES FROM THE UNITED STATES. 
PuILapEpuiA, September 8. 
Contracts have just been closed for the building of 
three large freighters for the Lakes. The vessels will 
be built at the Cleveland shipyards, and work will be 
started atonce. Orders have been placed with Pitts- 
burg mills for 15,000 tons of shapes and plates, and 
deliveries will begin December 1. Contracts have also 
been placed with the American Bridge Company for 
the construction of ten steel barges, to be used in 
the harbour of Pittsburg by the American Steel and 
Wire Company. This addition gives the company a 
total of thirty barges. About 60 tons of steel will be 
used in each barge. It is said that the United States 
Steel Corporation is obtaining men from the Pressed- 
Steel Car Company by inducing its imported strike- 
breakers to enter their service. ‘The Corporation needs 
additional men, and is getting them, and possibly is 
peying — wages. Recently 200 workmen came 
rom New York to work in the Pressed-Steel Car plant, 
but they entered the tin mills of the American Tin and 
Sheet-Plate Company, belonging to the great corpora- 
tion. This company has been booking much business. 
During August they booked 25,000 tons more business 
than during any August in their history. One source 
of demand is for material for car-roofing. The manu- 
facturers of car-roofing are crowded with orders because 
of the general rush of car-building orders. The supply 
of surplus cars has been reduced, in round numbers, to 
100,000, and as fast as steel carscan be had by the oo 
systems, these will be shoved on to lesser and more 
remote lines. . The pressed-steel car strike shows no 
signs of abatement. The general course of trade is 
towards expansion. Coke production at present is 
double that of last year. Pig-iron production for 
the month is 2,105,579 tons. Building activity is as 81 
this year to 60 last year, same time. ports of traffic 
associations show an increase of 16 per cent. over last 
ear. Each successive crop report exhibits more 
avourable conditions in the aggregate. Despite the 
abundance, cereals remain high. Cotton reports have 
taken an unfavourable turn. The present upward ten- 
dency in prices will probably continue. There are 
some evidences of speculative values in iron and steel 
for early delivery. 





SwepisH - Norwecian - Finnish Paper Union.—A 
number of manufacturers of paper in Sweden, Norway, 
and Finland have formed a union to protect their interests. 
As a first result an agreement was arrived at with refer- 
ence to a joint minimum export price for the different 
kinds of brown paper, and it is expected that the co- 
o tion will be extended to all kinds of paper. It was 

decided to collect and exchange statistical informa- 
tion, and to hold a meeting in October. 





Tue Wortp’s Pic [ron.—The production of pig iron 
throughout the world last year was 47,459,000 tons. In 
this total the United States figured for 15,936,000 tons ; 
Germany for 11,616,000 tons; Great Britain for 9,290,000 
tons ; France for 3,337,000 tons; Russia for 2,600,000 tons ; 
Austria and Hungary for 650,000 tons; Belgium for 
1,187,000 tons; Canada for 563,000 tons; Sweden for 
554,000 tons; Spain for 373,000 tons; Italy for 110,000 
tons; Japan for 43,000 tons; and other countries for 
200,000 tons. In 1907 the world’s production amounted 
to 60,000,000 tons. 





Nortu British Locomotive Company.—On Friday, 
the 10th inst., the new block of administration offices of 
the North British Locomotive Company were opened at 
Springburn, Glasgow, by Lord Rosebery. e new 
block is a four-storied building facing Flemington-street 
and Adamswell-street, having a frontage of 223 ft. and a 
depth of 210 ft. The front is in Renaissance style, in red 
sandstone, the main doorway being of Aberdeen grey 
granite. The building has a large internal Pen 
measuring 137 ft. by 86°ft. On the ground floor, in 
addition to cloak-room and lavatory accommodation for 
the staff, there is a large hall capable of accommodating 
over 1000 persons. Thisis intended for meetings, &c., for 
the staff. On the first floor are the board-room, managing- 
directors’ rooms, secretaries’ rooms, and waiting-room, as 
well as the general office, shipping department, and 
accommodation for the official s The second floor 
contains a suite of directors’ rooms, a library, dining and 
smoking-rooms for the directors and for the chief officials, 
as well as large recreation rooms for men and women, &c. 
The third floor is entirely occupied by the general draw- 
ing-office, which has a floor-space of 25,600 square feet. 
The lighting of this room has received great attention. 
The roof is of the northern-light Lee | em type, the 
long slope being roofed with concrete and limmer asphalt, 
and the steep slope all glass. The artificial lighting of 
the building is by electricity, and in the drawing-office a 
series of lamp pillars have nm erected on the floor, on 
which are p arc-lamps with inverted reflectors, so 
that no direct light falls on the drawing-boards, but only 
a well-diffused light reflected from the ceiling. The 
windows in the offices, &c., are of large size, being pro- 
vided with steel casements. A central telephone ex- 
change is situated in the building; heating is by low- 

re steam. The architect for the new block was 

r. James Millar, A.R.S.A., and the contractors Messrs. 
P. and W. Anderson, Limited, Glasgow. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
ig-iron market opened with a steady tone, and a fair 
Cine was done. Cleveland warrants to the amount of 
9000 tons were put through at 51s. Id., 51s. 14d. and 
51s. 04d. cash, 51s. bor and 51s. 34d. one month, and 
at 51s. 10d. and 51s. 10}d. three months. Closing quota- 
tions were 51s. 1d. cash, 51s, 4d. one month, and 51s. 94d. 
three months sellers. The afternoon session was quiet, 
and only 2500 tons of Cleveland warrants were done at 
5Js. 14d. cash, 51s. 4d. one month, and 5ls. 10d. three 
months. The close was a shade firmer, with sellers at 
51s. 14d. cash, 51s. 44d. one month, and 51s. 104d. three 
months. On Friday morning the market was firm, 
and Cleveland warrants were dealt in at 5ls. 2d. 
cash, 51s. 5d. one month, and 5ls. 6d. October 20. 
The turnover was limited to 2000 tons, and sellers’ 
closing rates were dls. 2}d. cash, 51s. 54d. one month, 
and 5ls. 1ld. three months. In the afternoon a 
strong tone prevailed and prices advanced a little. The 
dealings amounted to 5000 tons of Cleveland warrants at 
5ls. 4d. and 51s. 34d. cash, and 51s. 7d. and 51s. 64d. one 
month, and closing sellers quoted 51s. 4d. cash, 51s. 7d. 
one month, and 52s. 1d. three months. One lot of hema- 
tite was done at 61s. one month, with buyers over at that 
figure, and also at 61s. 6d. three months. On Monday 
morning the market was easier, and 6000 tons of Cleve- 
land warrants were put through at 51s. 24d. four days, 
51s. 54d. and 51s. . one month, 51s. 7d. October 25, and 
51s. 114d. and 51s. 104d.three months. Closing prices were 
named at 51s, 2d. cash, 51s. 5d. one month, and 51s. 104d. 
three months sellers. In the afternoon Cleveland warrants 
were weak and prices declined about 24d. The turnover 
consisted of 9500 tons at 50s. 11d. and 51s. cash, 50s. 11d. 
four days, 51s. 3d. October 26, and from 51s. 10d. to 
51s. 74d. three months. The session closed with sellers 
at 50s. 114d. cash, 51s. 24d. one month, and 51s. 8d. three 
months. On Tuesday morning the tone of the market 
was fairly steady, and a business was done in Cleve- 
land warrants at 50s. 11d. and 50s, 10d. cash, 51s. 2d. and 
51s. 14d. one month, 51s. 7d. and 5is. 64d. three months, 
and at 51s. 44d. November 30. The dealings amounted 
to 12,500 tons, and closing sellers quoted 51s. 114d cash, 
51s. 2d. one month, and 51s. 74d. three months. At the 
afternoon session the tone was almost unchanged, and 
5000 tons were dealt in at 50s. 10d. cash, 51s. 1d. one 
month, and 51s. 7d. three months. Sellers’ closing prices 
were 50s. 104d. cash, 51s. 14d. one month, and 51s. 74d. 
three months. When the market opened to-day (Wed- 
nesday) trade reports from America had the 
effect of hardening prices. A small business, amount- 
ing to 2500 tons of Cleveland warrants, was done at 
5ls. and 51s. O4d. cash, 51s. six days, and 51s. 24d. 
one month. At the close sellers were firm at 5ls. 
cash, 51s. 4d. one month, and 51s. 94d. three months. 
The afternoon market was again quiet, but the tone was 
firm. The dealings consisted of 2000 tons of Cleveland 
warrants at 51s. 2d. nine days, 51s. 14d. five days, and 
51s. 4d. one month. Closing quotations were a shade 
stronger, at 51s. 14d. cash, 51s. 44d. one month, and 
51s. 94d. three months sellers. The following are the 
market quotations for makers’ (No. 1) iron :—Clyde and 
Langloan, 62s. 6d.; erand ie, 63s.; Summer- 
lee, 64s.; and Coltness, 88s. 6d. (all “shipped at Glasgow) ; 
Gle ock (at Ardrossan), 64s. ; Shotts (at Leith), 63s. ; 
and Carron (at Grangemouth), 64s. 6d. 


Sulphate of Ammonia.—The sulphate of ammonia 
market, whic been very quiet of late, has exhibited a 
little more life within the last few days. A strong tone 
prevailed to-day, and the price was quoted at 11/. 10s. per 
ton for prompt business, Glasgow or Leith. The amount 
shipped from Leith Harbour last week was only 148 tons. 
The total shipments from that port for the month of 
August amounted to 4987 tons, as against 4373 tons for 
the corresponding month of last year, being an increase 
of 614 tons. The amount shipped from Glasgow during 
the t month only totalled 2898 tons, as against 3829 tons 
for August of last year, making a decrease of 931 tons. 


Scotch Steel Trade.—The Scotch steel trade continues 
rather quiet, and makers are experiencing some difficulty 
in securing specifications, especially for heavy material. 
Inquiries are of a limited nature, and the — trade 
is only moderate. Structural sections are still in good 
request. With regard to current prices, change seems 
to the order of the day. Merchants are reported 
sellers of angles at 5/. 4s. 9d. per ton, and ship-plates at 
5l. 12s. per ton, both net, and for local requirements, 
against prompt specifications only, A meeting of steel- 
makers was held in London last Thursday, when several 
matters of importance were considered. It was arranged 
that Scotch ship-plates delivered in the undernoted 
districts, should 4. charged as follows :—Belfast, 6/. per 
ton, less 24 per cent., f.o.q.; Aberdeen, 6/. 10s. per ton, 
less 5 per cent.; Midland and Southern areas of England, 
61, 5s. per ton, less 24 per cent.; and — Bl. 17s. 6d. 
per ton, less 24 per cent. Scotch angles, it is under- 
stood, are to be charged at 5/. 15s. per ton, less 24 per 
cent., delivered Belfast quay. 


Malleable-Iron Trade.—There is little change to report 
in connection with the malleable-iron trade of the West of 
Scotland. and some of the works are still very scarce of 
specifications. Several of the establishments, however, 
are rather better employed, and the outlook is hopefu!. 
The export trade is quiet, even with crown bars round 
5l. 12s. 6d. per ton. For local consumption the figure 1s 
6/. 10s. per ton—less 5 per cent. 


Scotch Pig-Iron Tradc.—A steady trade in all ordinary 
qualities of Scotch pig iron is reported. Although local 
buyers are not quite so pues at the moment, there 1s 
little falling off in the demand for shipment. An inquiry 
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from Canada for about 1000 tons of No. 1 quality of a 
certain brand was received early this week, and several 
other inquiries are also in the market. It is stated that 
two more furnaces have been re-lighted this week, making 
forty furnaces at present running on ordinary brands, 
which is the largest number that have been in blast since 
1907. This shows a fairly healthy state of trade. The 
demand for hematite is still active, and large deliveries 
are being made. 

Shipbuilding.—An order has just been placed with 
Messrs. Ferguson Brothers, Port Glasgow, to build and 
engine a powerful bucket hopper-dredger for the Govern- 
ment of San Domingo, West Indies. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel.—There is little tangible improvement in 
the heavy steel trade, but the position appears to be a 
hopeful one, although business is not brisking up quite so 
well.as had been anticipated. Some idea of the situation 
can be gained from the fact that out of 1108 moulders in 
Sheffield 216 are unemployed. There have been few 
transactions in the raw material market. Lincolnshire 
pig has been raised 2s. per ton, but as makers are refusing 
to do business upon next year’s delivery the situation is 
not affected. Hematite rices have been further ad- 
vanced. Derbyshire brands have established a record for 
contracts placed last month, and this looks as if manufac- 
turers are very optimistic. There is little or no improve- 
ment in the finished iron trade, as is indicated by the South 
Yorkshire Bar-Iron Association deciding not to increase 
their tasis apeteting, The pipe-founding departments are 
moderately busy. There is steady employment in the big 
armament houses. There is also better business for 
the firms doing marine forgings, &c., and this branch 
is likely to improve. Few orders are coming from 
railway companies and engineers, who in the it have 
been Sheffield’s best customers for heavy steel. There 
are more inquiries for steel and engineers’ requisites, and 
some of them suggest orders of a substantial character, 
but so far they have not been put on the books. Should 
a moderate proportion of these materialise, the local works 
will be busier than at any time during the previous year. 
The tyre, axle, and spring departments are on very short 
time. The lighter steel trades are slightly better. The 
plate and cutlery branches are er, trade with 
Australia having brightened, while the general foreign 
ome! is good. The same cannot be said of the home 
market. 


South Yorkshire Coal.—Doncaster race week has inter- 
fered with the b> ay miners practically making a 
general holiday, with a consequence that a good many 

its are behind in their deliveries. House coal of the 
etter variety is in moderately good demand, especially 
from merchants in London, Lancashire, and the Kastern 
counties, and values remain firm from 11s. 3d. to 11s. 6d. 
per ton at pit’s mouth.” Demand for seconds is mode- 
rately well sustained, but rates are not so firm. The 
Humber ports have been taking a great amount of steam 
coal, and the demand is well maintained. Best hards are 
fetching 9s. 6d. per toneasily. Steam nuts are going off 
well, there is a good inquiry for slack, and the rates for 
coke are firmer, with an improved market. 








Tue Junior INSTITUTION OF ENGINEERS.—The members 
will visit, on September 25, at 3p.m., the Imperial Inter- 
national Exhibition, Shepherd’s Bush, for inspection of 
engineering, scientific, and other features of interest. 





Soutn ArricaAN Rariway Construction.—A_ recent 
issue of the Transvaal Government Gazette contains the 
text of an Act approving the construction of some 453 
miles of new railway by the Central South African Rail- 
way Board, the Government to advance to the Board a 
sum not exceeding 1,230,000/. towards the cost of the 
work. The total estimated cost is put at 1,530,0007. The 
longest line authorised is 154 miles in length, and consists 
of a line from Welverdiend Station to a point at or near 
Lichtenburg, with a westerly extension near Treurfontein 
No. 12. The estimated cost of this line is 400,0007. A 150- 
mile extension of the Komati-Selati Railway is to be 
made, to a point at or near the Great Letaba River, at a 
cost of 550,0002. An extension from Ermelo to Piet 
Retief, a distance of 72 miles, will be undertaken, as well 
as one on the Pretoria-Pietersburg Railway, 64 miles in 
length, from Pietersburg to a point at or near Bandolier 
Kop. A line 13 miles in length will be taken in hand 
from Geduld Station to connect up with the Germiston- 
Ermelo Railway at a point east of Germiston. 





UNEMPLOYMENT BENEFITS IN DENMARK.—A report has 
just been published dealing with the first eight months, from 
August 14, 1907, to March 31, 1908, of the new Danish Act 
concerning unemployment benefit societies. At the end 
of the above term there were 34 such societies, duly 
recognised ; 31 of this total covered the whole country, 
three only one province (Zealand). The aggregate 
number of members entitled to aid in case of unem- 
ployment was 70,449, or 64,789 men and 5660 women, 
and of these, only 7668 lived in the rural districts. The 
societies’ revenues during the above eight months 
amounted to 328,341 kr., of which the State contri- 
bution, during the part of the year in which the diffe- 
rent societies were officially recognised, amounted . to 


150,083 kr. Expenses amounted to 246,303 kr. In order 
tobe entitled to support, a member must have paid his 
subscription for twelve consecutive months. The usual 


subscriptions are 7.80 kr. (88. 8d.), 10.40 kr. (11s. 7d.), 
and 13 kr. (14s. 5d.) per annum in weekly payments. 
Aid, as a rule, is given in at least seventy days in the 
course of twelve consecutive mont 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Quietness now characterises 
the pig-iron trade, but this was expected after the 
activity of a little while ago. Consumers of pig have 
satisfied their wants for the time being. A cheerful tone, 
however, still prevails, and traders speak very hopefully 
of the future. Reports from the Continent are more 
encouraging, a marked improvement in Germany being 
very welcome news. It is understood that some 40,000 
tons of German spiegel iron have been sold to America. 
Values of Cleveland pig are rather easy, and the production 
is still excessive. eveland iron is going into the public 
warrant stores this month at the rate of over 1000 tons per 
ne ae and the stock held there is now over 300,000 
tons. No. 3 g.m.b. Cleveland pig is 51s. for early f,o.b. 
delivery ; whilst No. 1 is 53s, 3d.; No. 4 foundry, 49s. 9d.; 
No. 4 forge, 49s. 3d.; and mottled and white each 48s. 9d. 
For forward delivery 6d. above the foregoing prices is 
uoted. East Coast hematite pig prices are upheld. 
or early delivery of mixed numbers BOs. has to be paid, 
and for delivery over the first quarter of next year 62s, 6d. 
is generally named. The foreign ore trade is still idle. 
With the mineowners in Spain refusing to quote, it is 
difficult to fix values. Under these circumstances dealers 
here naturally hesitate to commit themselves forward, and 
| = 17s. to 17s. 3d. ex-ship Tees for early delivery 
of Rubio of 50 per cent. quality, but consumers generally 
have arranged for this year. ke is in good demand for 
local use and values tend upward. Average blast-futnace 
qualities are 16s, 9d. to 17s. delivered here. 


Manufactured Iron and Stecl.—Slow, but steady, im- 
provement is noticeable in most branches of the manufac- 
tured iron and steel industries. A good many inquiries 
are now reported, and orders are coming in better than 
for a long time past. There are negotiations in progress 
for very extensive work. Quotations all round are firm 
and = —e ee er ag iron _ are 71.; 
iron -plates, 6/.; iron ship- es, 7/.; iron ship-rivets, 
71. 3s. 94.3 packing iron or he 4 5i. 5s.; steel bars, 6.; 
steel ship-plates, 6/.; steel ship-angles, 5/. 7s. 6d.; steel 
rivets, 7/. 10s.; steel strip, 6/. 2s. 6d.; steel hoops, 6/. 5s. ; 
and steel joists, 5/. 7s. 6d. to 5/. 15s.—all less the customary 
24 per cent. discount. Cast-iron railway chairsare 3/. 10s. ; 
cast-iron columns, 6/. 10s.; light iron rails, 6/. 7s. 6d.; 
heavy steel rails, 5/, 5s. ; and steel railway slee 62. 10s. 
—all net cash at works. Iron or steel galvani corru- 
= sheets, 24 gauge, in bundles, stand at 11/. f.o.b.— 

the usual 4 per cent. 

Shipbuilding Orders. — The Constantine Pickering 
Steamship Company. Middlesbrough, have placed an 
order with Messrs. Ropner and Co., Stockton-on-Tees, 
for two mee steamers; and the Meteor Steamship Com- 
pany, Mid lesbrough, have ordered a coasting steamer, to 

uilt by Smith’s Dry-Dock Company, at that firm’s 
new shipyard at Middlesbrough. This will be the first 
vessel to be built at the recently-constructed Tees-side 
ard of Smith’s Dry-Dock oe . Several other orders 
or ships have been placed on sor Th rivers. 





DEcIMAL AND TEMPERATURE EQuivVaLENTS.—Mr. 8S. N. 
Brayshaw, 2, Mulberry-street, Hulme, Manchester, 8S. W.., 
has sent us a copy of the decimal equivalents, millimetre 
equivalents, and comparison of Centigrade and Fahren- 
heit scales, appearing in his various catalogues, mounted 
as. cards and varnished. He supplies such cards free of 
charge for shop and office use. 





ARGENTINE Rartwayrs.—The Argentine Government 
has applied to the Argentine Senate for authority to 
place 4401. at the disposal of the North-East Argen- 
tine Railway Company, to enable that company to extend 
its lines so as to effect a ferry-boat junction with the 
Central Paraguay Railway. The gauge of the Paraguay 
undertaking is wider than that of the North-East Argen- 
tine Railway. 





RervusE- DestructoR WorkKING.—We have received 
records of the working of a Meldrum refuse-destructor 
belonging to the Prahran Municipality, Victoria, which 
is u in connection with the generation of electricity. 
In the month of July, 1909, the refuse destroyed amounted 
to 661 tons, and the electricity generated averaged 42.60 
units per ton. The revenue for the month at a per 
B.T.U. was 58/. 1s. 3d. The destructor was worked for 
243 hours in the month. 





Tue Status Prize.—The Status Prize, instituted by 
the Council of the Society of Engineers for the best essay 
on the subject of ‘‘ How to Improve the Status of Engineers 
and Engineering, with Special Reference to Consulting 
Engineers,” has this year been awarded to Mr. Allan 
Thomas. The prize essay will be read before the Society 
at a meeting to be held at the Caxton Hall, Westminster, 
at 7.30 p.m., October 4. It will be remembered that the 
prize was to be awarded for five years, this year being 
the first. 

TREATMENT FOR Execrric SHock.—A wall-card is to 
hand from our contemporary, the Electrical Times, 8, 
Bream’s Buildings, E.C., giving directions for the treat- 


ment of persons suffering from electric shock. The 
methods described are those approved by the Home 
Office. The card is simply arra with clear directions 


and drawings, and can be followed without difficulty. A 
space is prepared for the insertion of the name of the 
nearest medical man. The price of the card is 6d., or, 
post free, 8d. The card is varnished to keep it clean. 


NOTES FROM THE SOUTH-WEST. 

Cardiff.—There has been no special activity in the coal 
trade, but smalls have been somewhat steadier. The best 
large steam coal has made 17s. 6d. to 18s. per ton, while 
a qualities have ranged from 15s. 3d. 
ton. The best ordinary household coal 
14s. 6d. to 15s. 6d. per ton; No. 3 Rhondda large 
made 17s. 3d. to 17s. 9d. per ton; smalls have been 
quoted at 10s. 6d. to lls. per ton. Foundry coke has 
brought 19s. to 22s., and furnace ditto, 17s. 3d. to 18s. 

rton. As iron ore, Rubio has been quoted at 

6s. 3d. to 16s, 9d. per ton, upon a basis of 50 per cent. 
of iron, and charges, including freight, insurance, &c., to 
Cardiff or Newport. 

Swansea New Dock.—At a meeting of the Swansea Har- 
bour Trust executive it was decided to purchase addi- 
tional rails for the new King’s dock, and to place a con- 
tract with Messrs. M‘Kenzie and Holland, Worcester, for 
a system of shipping signals for the dock. The engineers 
reported that the various warehouses, -tips, cranes, 
&c., were in an advanced state. The Midland tip is 
expected to be completed next week; and the Great 
Western Railway Company has sent down fifty truck 
loads of materials for its tips. 


Welsh Coal Contracts.—A Russian Government contract 
for 20,000 tons of double-screened Welsh steam coal, to be 
delivered at Vladivostock, has been secured by Lambert 
Brothers, Limited, at 32s. per ton; cha including 
freight. A Welsh firm has contracted to deliver at Genoa 
about 50,000 tons of Welsh coal at 21s. 6d. perton, cha) 
including freight. Deliveries are to be spread over the 
next twelve months. 

A eprenciiy Lawnches.— The cruiser Indefatigable, 
which was laid down at Devonport on February 23, will 
be launched on Thursday, October 28; it is not yet known 


by whom the ceremony will be performed. The battle- 
ship Neptune will be launched at Loe Saige = 
, and the 


September 30, the Duchess of Albany assisti 
cruiser Blanche will be floated at Pantecks on October 27. 


Realistic Targets.—In connection with night firing, 
realistic targets are being introduced, as they assimilate 
to the conditions of a real attack. Obsolete second-class 
torpedo-boats are to be utilised as the foundation of the 
targets, Devonport contributing two. These boats belong 
to the 1878-1 programmes, their average length being 
60 ft. by 74 ft. beam. To prepare them as ts they 
have been cleared of their engines, boilers, and internal 
fitti and made water-tight and buoyant. Above the 
deck have been erected canvas screens, representing the 
exact height of the upper deck, bridges, and funnels of 
a modern destroyer. 


South Wales Coal.—The exports of coal from the six 
ol Welsh ports—Cardiff, Newport, Swansea, 

ort Talbot, Neath, and Lianelly—in the first eight 
months of this year were as follow :— iff—foreign, 
11,300,812 tons ; coastwise, 2,021,109 tons; total, 13,321,921 
tons. Newport — forei 2,621,448 tons; coastwise, 
517,965 tons; total, 3,139,413 tons. Swansea—foreign, 
1,877,119 tons ; coastwise, 175,680 tons ;. total, 2,052,799 
tons. Port Talbot—foreign, ig 7 tons; coastwise, 
120,996 tons ; total, 914,503 tons. Neath—foreign, 106,218 
tons; coastwise, 137,557 tons; total, 243,775 tons. 
Lianelly—foreign, 115,382 tons; coastwise, 29,265 tons ; 
total, 144,647 tons. The aggregate exports for the first 
eight months of this year were, accordingly, 19,816,858 tons. 


Warentreoda Enginecring Works.—On Friday, the 10th 
inst., at Whitchurch, near Cardiff, Messrs. Stephenson and 
Alexander offered the Warentreoda Engineering Works 
and Foundry, congas about 24 acres of land, held for 
eighty years, from December, 1862, at a ground rental of 
30/., and a quarterly rent of 1s, 6d. per perch for land taken 
for a tramway, and also 1/. for each dwelling-house erected 
on the ew. The works are connected with the Taff 
Vale Railway, and they have 285 yards of sidings. The 
foundry is let asa mugen cepelenar aap at 80/. per annum. 
The property was withdrawn. The plant and equipment 
were disposed of to a number of percasene, 





Pustic Works In Urvuguay.— With reference to a loan 
of 6,000,000 dols. (about 1,276,600/.) for the construction 
of public works in Uruguay, H.M. tion at Monte- 
video have forwarded a translation of the official decree 
authorising the Minister of Finance to call for tenders for 
this loan. This decree states that the amount of the loan 
shall be applied as follows :—2,500,000 dols. to supply 
funds to the Intendencias (Municipalities) of the Depart- 
ments of the Capital and Interior to carry out drai 
works and municipal improvements, &c. ; 1,300,000 dols. 
to commence the building of the Administrative offices ; 
200,000 dols. for building a military and naval academy ; 
and 2,000,000 dols. for building the islative offices. 





Tue Parcets Post.—The business of the parcels post 

is ever growing. The revenue collected and the amounts 

id to railway companies for the ten years ending with 
908 inclusive were as follows :— 


Year. at Paid Railways. 
£ 
1890 »559,235 732,104 
1900 1,672,374 788,270 
1901 1,798,474 847,643 
1902 1,881, 886,785 
1903 1,973,952 928,236 
1904 2,049,008 961,769 
1905 2,115,005 : 
1906 2,131,646 990,919 
1907 2,193,978 1,014,215 
1908 2,248,728 1,040,475 


The waecess of the parcels post has been striking and re- 
markable ; but it has, after all, been due to the excellence 
of the British railway network. 
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HIGH-TENSILE STEEL FOR STRUC- 
TURAL PURPOSES. 
Last autumn Professor Waddell contributed to 











-| the Proceedings of the American Society of Civil 


Engineers a paper advocating the use in bridges of 
nickel steel having a tensile strength of 47 to 54 
tons per square inch. He showed in this paper 
that, at the prices which might fairly be anti- 
cipated in the States, the use of this material 
would be economical even in spans of some 36 ft. 
or so; whilst in large spans the saving in cost 
was such thata s of 1800 ft. could built, 
using nickel steel, at the same price per foot 
run as a 1600-ft. span in ordinary structural steel. 
Commenting on this paper* we suggested that in 
Europe, at any rate, nickel steel might find a 
serious rival for such purposes in ordinary high- 
tensile carbon steels, which have already been very 
successfully adopted in warships of various types, 
and to a more limited extent in mercantile vessels. 
An important step in this direction was taken by 
Messrs. Yarrow in 1894 with the Russian torpedo- 
boat Sokol, the steel used having a tensile strength 
ranging from 37 to 44 tons per square inch, with an 
extension of 15 per cent. on 8 in. when 43; in. thick. 
This steel was used in substitution for ordinary 
mild steel having a breaking strength of 26 to 30 
tons, and elongation of 20 per cent. in 8in. The 
saving in weight was such as to give the boat in 
uestion an additional knot on the measured mile. 

ince that date the Admiralty have definitely 
adopted high-tensile steel, not only for the plates 
of torpedo-boat destroyers, but also for the 
rivets, the advantage gained by the abolition of soft 
steel or iron for the latter purpose being propor- 
tionately even more than it is for the plating 
roper. An important point in this connection is 
that the high-tensile steel is used to resist the 
severe buckling strains which, under certain condi- 
tions, arise in the decks and superstructure of the 
boats. Some engineers, on the other hand, have 
held that to take compressive and crippling stresses 
high tensile steel has no advantage over its cheaper 
and softer rival. For very long and flexible members 
this view is probably sound, since there is every 
reason to believe that the strength of these is repre- 
sented with fair accuracy by Euler’s well-known for- 
mula, into which enters neither the elastic limit 
nor the ultimate strength of the metal, but the 
elastic modulus only. 

Compression members in actual bridges are not, 
however, very slender, and actual test shows con- 
clusively that if built of the same scantlings, that 
constructed of the harder metal is very substan- 
tially the stronger of the two, pretty nearly in the 
ratio of the respective ultimate strengths. Neverthe- 
less, since the stiffness of a member decreases more 
rapidly than does its thickness, it would not be safe 
to design a hard-steel strut to carry a given load by 
simply reducing the scantlings which would be used 
in the case of a mild-steel strut in the inverse pro- 
portion of the strength of the two metals. It follows, 
therefore, that a saving in the weight of struts is 


3s9 | not so easily effected on these lines as it is in the 


case of tension members, though something more 
might no doubt be accomplished than would other- 
wise be possible by using the high-tensile steel in 
the shape of thin plates, stiffened by rolling ribs on 
them, as is now done for another purpose, with the 
steel to be used for Serve tubes. Such methods 
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gested by Mr. A. Seaton, would be more con- 
siderable, and might, perhaps ultimately prove 
profitable in structures of very exceptional open. 
It still remains questionable, however, whether 
nickel steel will be able to compete successfully 
in this regard with some of the carbon steels now 
being manufactured. This point was raised in Le 
Genie Civil by Mr. A. Jacobson shortly after the 





* See ENGINEERING, vol. lxxxvi., page 515. 








publication of Mr. Waddell’s paper, and in a recent 
issue of Le Genie Civil the latter gentleman re- 
discusses the subject in the light of data as to these 
newer steels furnished him by the French manufac- 
turers. In America Professor Waddell anticipated 
being able to obtain 34 per cent. nickel steel at a 
cost of about 6/; 15s. per ton more than carbon 
steel. In France Mr. Jacobson states that with 
erdinary structural steel at 6/, 16s. per ton satis- 
factory 3 per cent. nickel steel will cost 161. per 
ton. This great increase arises because the mere 
addition of nickel to the common structural steels 
manufactured mostly in the Lorraine district pro- 
duces a somewhat brittle metal, less resistant to 
the notched-bar test than common steel. Pro- 
fessor Waddell’s nickel-steel specimens, it will be 
remembered, also showed up badly in this respect, 
though nickel steels male with peally qqaze and 
carefully manufactured constituents show really 
remarkable endurance under this test. In place, 
therefore, of admitting the use of inferior nickel 
steel Mr. Jacobson proposes to employ very pure 
carbon steels, art electrically. These, he stated, 
can be obtained at a cost of about 10l. per ton, 
with an ultimate strength of 38 tons per square 
inch, and an elastic limit of from 22 to 25 tons per 
square inch, and they are very resistant under the 
notched-bar test. M. Girot, in a communication to 
Le Genie Civil, places the elastic limit of this steek 
somewhat higher—viz., 25 to 284 tons per square 
inch, and gives its resistance in the notched-bar 
test as 20 to 25 kilogramme-metres per square 
centimetre, a figure quite equal to that obtained 
with a really good 27 to 28 ton steel. These elec- 
trically-refined high-tensile steels, M. Girot con- 
tinues, can be produced with absolute regularity 
and at a very reasonable price. 

M. Girot further suggests that if still greater 
savings are to be effected in weight, it will be better 
to use the nickel-chrome steels rather than steels 
containing nickel only, since the elastic limit of the 
former lies closer to the ultimate strength. This 
suggestion raises, however, the question as to 
whether such steels will prove as safe in structures 
as those having a large reserve of plasticity after 
the passing of the elastic limit. Tempered sprin 
steels have precisely the characteristic mention 
by M. Girot, the elastic limit bei almost 
equal to the breaking strength. As is well known, 
they are commonly used with a factor of safety 
of about 2} or even less, and do stand, on the 
whole, remarkably well. Yet broken springs are far 
from unknown, and few engineers would care to 
take the responsibility of using steels having similar 
characteristics on an important bridges Possibl} 
the notched-bar test may suffice to “listinguish 
between safe and unsafe steels, but this, though 
plausible, is not yet certain. In fact, under certain 
conditions, steels giving excellent results in the 
notched-bar test have proved very unsatisfactory in 
‘pee For instance, a 25 per cent. nickel steel, 

ving a tensile strength of 42 tons, an elastic limit 
of 24 tons, and an elongation of 30 to 45 per cent., 
absorbed, under the notched-bar test, an energy of 
35 kilogrammes ; yet, used in turbine-blades, this 
same material became quite brittle in the course 
of three or four years. Whether this was due toa 
chemical action, or whether it is a case of the 
deterioration of certain steels with age, of which Mr. 
Stromeyer has brought forward some evidence, 
is as yet uncertain. e instance given, though of 
a somewhat special nature, does serve to show that 
laboratory tests can never wholly suffice to fix the 
practical utility of a new material. At the best 
they constitute strong presumptive evidence, but 
actual experience alone gives real security. 

In view of the success of fairly hard steels in 
axles and rails, it is perhaps surprising that more 
continuous efforts ers a: been ron to utilise 
these qualities in structural work. A bridge collapse 
is, however, more appalling to contemplate than a 
broken rail, although the latter may have sufficiently 
serious consequences. Indeed, when Bessemer first 
attempted to introduce steel rails, the fear of fracture 
was such that engineers declared he was wishing them 
to run the risk of a prosecution for manslaughter, and 
most searching experiments were n to con- 
vince them that even the relatively soft qualities of 
steel then used could be adopted with safety. With 
the harder steels now in use it is a common practice 
to remove worn rails from the main line to situations 
where a possible fracture is less likely to occasion 
a catastrophe ; but nosuch plan of minimising risks 
is practicable in the case of structural steelwork. 
It is therefore important to make certain that such 
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steels can be relied on to give good service fora 
reasonable period. 

Professor Waddell’s investigations, as set forth 
in his diagrams, show that if high-tensile steel costs 
60 per cent. more than ordinary steel, it must be 
capable of carrying a working stress also greater by 
60 per cent. if any marked reduction is to be made 
in the cost of a bridge of ordinary span. If, 
however, the price of the high-tensile steel is 
60 per cent. more, while its working strength is but 
40 per cent. more, then, with these steels at present 
prices, there is no saving in cost by the use of the 
stronger meta] until the span exceeds 200 ft., and 
at 660-ft. span the saving is only a little more than 
2 per cent. If, on the other hand, the high-tensile 
steel exceed the ordinary steel as much in strength 
as it now does in price, ifs use becomes economical 
at a sparfof about 100 ft., and the saving on a span 
of 660 ft. is nearly 14 per cent. on the cost of the 
bridge. If the price of both qualities falls in equal 
proportion, the saving by the adoption of the high- 
tensile steel falls off. Whilst, on the other hand, 
should prices rise, the gain in its use increases. 








FLUID PRESSURE ON INCLINED 
PLANES. 

Tue interaction between a moving fluid and“a 
plate immersed in it has long been a subject of con- 
troversy. The solution for the case when the fluid is 
the ideal one of the mathematician is well known. 
Here, whatever the inclination of the plane, a portion 
of the fluid is always deviated so as to pass over its 
leading edge. As to what happens in the case of real 
fluids there has been much dispute, some claiming 
that the action just described was here impossible, 
and that they had obtained experimental proof of 
its non-oceurrence, whilst others have shown by ex- 
periments with smoke-laden air and ‘in similar ways 
that on the front of the plane at any rate the 
régime of the stream-lines was pretty much the 
same with actual as with ideal fluids. Some recent 
experiments of Professor Rateau, described in a 
paper read before the Association Technique Mari- 
time last spring, seem to show that both parties 
to the dispute are right, and that in actual 
fact, at considerable angles of incidence, the 
fluid spills over both the leading and trailing 
edges of the inclined plate, whilst with smaller 
angles the flow takes place wholly past the trailing 
edge. At the boundary of the two conditions of 
flow there is instability, not only as respects the 
total pressure on the plane, but as to the position 
of the centre of pressure. Hence a curve repre- 
senting eifher of these factors, plotted against the 
inclination of the plane, consists of two completely 
distinct and independent branches, as indicated in 
Fig, 1, which we reproduce from Professor Rateau’s 
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paper. In this curve the distance of the centre of 
pressure from the leading edge of the plane, ex- 
pressed as a fraction of the total width, is taken as 
abscissa, and the inclination of,the plane to the line 
of flow as ordinate. The particular plane here 
experimented with measured 30 by 50 centimetres, 
and was 1.25 millimetres thick. The curve ABC, 
which extends from 0 deg. up to 29 deg., corre- 
sponds to the case in which the flow takes place, 
solely by the trailing edge of the plane. For incli- 
nations of from 29 deg. to 36 deg. the conditions 
are absolutely unstable. Afterwards a proportion 
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pressure being, of course, at the mid-point of the 
plane when the latter is normal to the current. 
Another noteworthy fact about this set of curves 
is that the smaller the angle of inclination the 


is obtained, the centre of 





nearer the centre of pressure lies to the leading 
edge of the plane, the limiting value, corresponding 
to zero inclination, being apparently about 0.236. 
Some other experimenters have claimed that the 
movement of the centre of pressure towards the 
leading edge was reversed when the angle of in- 
clination became less than some 5 deg. or so, but 
this conclusion is directly negatived by Professor 
Rateau’s experiments. An explanation of the 
contrary observations is, however, afforded by some 
further experiments, in which the area exposed to 
os in place of being flat, was shaped as in 

ig. 2. The movement of the centre of pressure in 
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this case shows a very marked, and in practice 
probably dangerous, retrogression of the centre of 
pons when the inclination of the plate becomes 
ess than 7 deg. The curves obtained in experi- 
ments with this flattened ship-shape are reproduced 
in Fig. 3. They show again a marked discontinuity 
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for inclinations between 30 deg. and 40 deg. In 
this connection it is interesting to note that experi- 
ments by Dines in 1889-90, in which the pressure 
on inclined plates was measured, showed marked 
irregularities in the very same region in which 
they have been found by Professor Rateau. Sub- 
sequent observers, markedly Langley, found no 
such discrepancies, but Professor Rateau’s experi- 
ments seem to show conclusively that Dines was 
right and that Langley’s experiments must have 
been made without due care. 

In Fig. 4 we reproduce Professor Rateau’s obser- 
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vations concerning the pressure developed on the 
plame at different angles of inclination. Here ¢ is 
the coefficient in the equation F = ¢ Sw’, where F 
is the force developed, measured in kilogrammes per 
square metre, S the area in square metres, and v the 
velocity of the air current in metres per second. 
In the experiments the velocities covered a wide 
range of different values up to a maximum of 35 
metres per second, and all the coefficients, whether 
relatingito the position of the centre of pressure 
or to the values of the pressure developed, were 
found to be independent of this velocity. The 
experiments were made in the open, a blast of air 
being maintained by a fan through a large con- 
verging nozzle, the usual precautions being taken 
to damp out any eddies in the air before the nozzle 
was reached. The current of air was therefore 
freely denoted by the plate, which is not the case 
when experiments are made in a tunnel. 





In the diagrams, curve 1 relates to vertical pres- 
sure on the plane; that is to say, at any given 
inclination the lift on the plane is obtained by 
substituting the value of @, obtained from this curve 
in the expression F = @ Sv’. This force, of course, 
is zero when the plane stands perpendicularly to 
the air curreat—i.e., when a = 90 deg. Similarly, 
curve 2 gives the value of ¢ when the horizontal 
pressure is required, and curve 3 its value when the 
total pressure is to be deduced. Here, again, it 
will be seen, there isa break in the curves for in- 
clinations between 29 deg. and 36 deg., the con- 
ditions being then unstable, and the value, of the 

ressures developed, varying from instant to instant. 
imilar curves for the ship-shaped plate are given 
in Fig. 5, and from these it appears that for angles 
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Shipshaped Sections; Pressures om. 
of 4deg. to 18 deg. the ratio of ‘‘ lift” to ‘‘ drift ” 
is larger with this form than with a flat plate. This 
result is quite concordant with the results long 
since obtained by Mr. Horatio Phillips, when he 
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discovered the advantages of the wing-formed sec- 
tion, which has since been so largely adopted as 
the blade form in the Parsons steam-turbine. 

A comparison of Professor Rateau’s results with 





those obtained by previous experimenters will be 
of interest. In Fig. 6 we have copied from Mr. 
Fig 6. 
~—— ' o229 o 








Lanchester’s standard treatise a diagram showing 
position of the centre of pressure on a plane set at 
different angles to the air current, adding thereto 
Professor Rateau’s results. Fig. 7 similarly shows 
the total pressure (expressed as a fraction of the 

ressure at normal incidence) on a plane at different 
inclinations as found by differeut observers. This 
diagram is also copied from Mr. Lanchester’s, with 
the addition of Professor Rateau’s results. In the 
Rateau experiments the plane had its shortest 
length in the direction of the air current, whilst 
Langley’s results relate to planes with their longest 
dimensions in the direction of flight. 

There is one other disputed point upon which 
Professor Rateau’s experiments seem to throw 
some light. Mr. Lanchester, as the result of ex- 
periments on models, arrived at the conclusion that 
the surface friction on a plate was about 0.02 as 





great as the pressure on the plate would be were it 
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placed square to the air current. Direct experi- 
ments on surface friction have given, however, 
much smaller results. Thus Dr. Zahn found that 
the coefficient in question was about one-tenth this. 
Hence the deductions from the flight of gliders and 
the results of actual experiments on planes are 
inconsistent. A partial reconciliation of the two 
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views does, however, seem to be afforded by Profes- 
sor Rateau’s discovery that the resultant pressure 
is in general not normal to the plane, the variation 
differing with the angle of inclination. We repro- 
duce here a diagram, Fig. 8, showing this deviation 
from perpendicularity in the case of a plane, curve 1, 
and of the ship-shaped section, curve 2. In the 
latter case the normal is referred to the mid-section 
of the plate, and not to the surface ex to the 
current. In this diagram itive values of the 
deviation from perpendicularity denote that the line 
of resultant pressure inclines in the direction of 
flow of the air—i.e., that is to say, the deviation is 
the same as if the surface friction were large. 
That the effect is not really attributable to surface 
friction is, however, obvious, since, if it were, the 
fact that the curve falls below zero line would 
indicate negative friction. We give below Pro- 
fessor Rateau’s explanation of the phenomenon, 
but may in the meantime note here that for planes 
inclined at 10 deg. to the air current, the devia- 
tion of the resultant from the normal is 1 deg., 
which would correspond to a coefticient of 0.017, 
instead of the 0.02 adopted by Mr. Lanchester. 
From the dots showing the actual experimental 
results, it would seem that Professor Rateau’s 
experiments did not extend below 2 deg., and we 
do not know in what way the portion of the curve 
lying between this point and the zero line has been 
obtained. 

The existence of this ‘‘ fictitious ”’ friction at 
small inclinations might very well account for Mr. 
Lanchester’s conclusion that the coefficient of sur- 
face friction is by no means negligible. Professor 
Rateau’s explanation of it is based on his theory 
of the screw-propeller, of which the following is 
an outline. He assumes that each element of a 
blade or wing influences a certain quantity of 
fluid, flowing partly on one side of the surface and 
partly on the other, and that on the average this 
can be reduced to a layer of thickness H, moving 
with the given velocity of flow. The thickness 
of this layer is proportional to the width B of 
the blade measured from front to back, and the 
ratio — , in the case of water, is, he finds, not very 
different from unity, whilst in air it has the value 
1.5 for a flat plate, and 1.55 for narrow pon Ang 28 
forms. This equivalent layer of fluid meets the 
plane with a velocity 7, and leaves with some 
lower velocity v,, where v, = (1 — €) %, and « is 
nearly constant—generally smaller than 0.01. 

Now, in addition to having its velocity reduced, 
the line of flow of the equivalent layer is deviated 
through a certain angle 8. This angle depends 
wholly upon the direction of the trailing edge of 
the plate, the mean angle of discharge being approxi- 
mately that of the bisectrix of the angle between 
the two tangents to the upper and lower surfaces of 
the plate at its trailing end. This holds whether 
the plate be flat or curved, and on these assump- 
tions the whole interaction between the fluid and 
the plate can be calculated. Thus in Fig. 9 the 
equivalent layer of air travelling with the velocity v, 
in the direction shown, leaves with the velocity »,, 
having been deviated through the angle 38. 

It is, of course, a matter of indifference whether 
the air moves to meet the surface, or the surface 
moves to meet the air, but the mathematical con- 
sequences of Professor Rateau’s hypothesis are 
more easily visualised in the second case. Consider 


then, Fig. 10, a plane surface moving through still 
air at the velocity v), then AO = w reversed, is the 
relative velocity of the air to the plane at onset, 
and 0 B represents the relative velocity of the air 
to the plane at discharge ; the angle of deviation is, 
of course, 8 = BOT. Completing the parallelogram 
of velocities we get OF as the absolute velocity 
communicated to the originally still air by the 
moving plane. 

The volume of fluid acted on per second is H », L, 


where H is the thickness of the equivalent layer and 
Lis the length of the plate. Putting 4 =k B 
being the width of the plate, the volume acted on 
per second becomes k B ») L = k v8, where S is the 


area of the plate—i.e., S = BL 
Hence the momentum imparted to the air per 


second iskuS. '° OF, where w is the weight of 
the air per cubic foot, and g = gravity. Now OF 
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can be resolved into its vertical and horizontal com- 
ponents—viz., F R and OR, 
Then obviously 


FR = AF sind = 1 sin 6. 
= wv (1—e) sin 6. 
= ty (1—) 5 when 4 is small. 
O R, on the other hand, = 7% — 1 cos 4. 


= % (1 — (1 —_€) cos 8). 
= %%(1 — cos 8 + € cos 5), 


= % 2 sin’ 5 + € cos 3). 


% § + e) when 4 is small. 


Thus the 
small) is 


vertical force on the plate (8 being 


kue “8 (l- 6) 8, 
g 
and the horizontal force is 
90 g (®? 
te 8 (> +e). 


Hence when k and « are known, the whole reaction 
between a moving fluid and a plate immersed in it 
can be calculated. As already stated, Professor 
Rateau finds k to be about unity in the case of 
screw propellers moving in water, whilst « has a 
value of about 0.01. The peculiarity of this treat- 
ment of the problem is that the resultant action on 
the plate is entirely independent of the mutual 
directions of the moving fluid, and the tangent to 
the plate at ‘‘admission,” if the term may be used, 
but depends solely on the trail angle of the wing. 
Of course, the hypotheses assume that the angle, 
between the plate and the current at admission, is 
not sufficient to cause marked loss by a shock which 
would affect the value of «. The latter, it should be 
added, is not quite constant in the case of air, and 
Professor Rateau gives for it the value « = 0.0017 
+ 0,076 a, where ais the angle between the sur- 
face of the flat plate and the motion of the fluid 





meeting it. 








He accounts for the fact that the resultant pres- 
sure on the plate is not normal to the surface b 
observing that « being very small, the point ¥, 
Fig. 10, will fall to the right of the normal O P 
when the angle of onset is large, and to the left 
when this angle is small. The former case would 
give apparent negative surface friction, and the 

tter apparent positive friction. 








THE TRADES UNION CONGRESS, 1909. 
Tue Forty-Second Annual Trades Union Con- 
gress met on Monday, the 6th inst., at Ipswich, and 
continued its sittings the whole of last week. Those 
who, a few years ago, thought that the Congress 
was played out as an effective body were deceived. 
Those who sought to turn it into a Socialistic 
organisation, and tried to capture it, or run it, were 
disappointed, and for the most part are now content 
to accept the money of trade unionists to back up 
and support the Labour Party in Parliament. The 
representation at last week’s Congress consisted of 
495 delegates, representing 1,701,000 affiliated tradc- 
union members, as compared with 372 delegates, 
representing 1,035,000 members, at the last Norwich 
Congress. Congresses held in the great industrial 
centres of the North, or in the Midlands, are 
usually well attended, because there is increased 
local representation. The fact is, the Congress has 
not declined in favour, only one large union—the 
Amalgamated Society of Engineers—having de- 
ser’ it, and that was over an arbitration case, 
about demarcation of work, in which the Parlia- 
mentary Committee’s award was against the engi- 
neers. The cash account shows continued confi- 
dence. The balance from the previous Congress 
was 40511. ls. 10d. ; income for the year, 3328I. 
14s, 9d.; the balance carried forward ‘this year 
was 42041. 10s. ld. There has recently been extra 
expenditure, such as cost of delegation to Germany, 
1001.; to America, 1201.; contribution towards an 
appeal case, 100/.; and other heavy expenses, The 
financial test is a sure one in all such comparisons. 

Much has happened since the first Congress met 
in Manchester, in Easter week, 1868. Then trade 
unions were unlawful bodies, in spite of the repeal 
of the Combination Laws in 1824-5. Their funds 
were unprotected, and could be plundered without 
fear of punishment by any dishonest official. Two 
such cases were tried, one by the then Lord Chief 
Justice, and the culprits were let off. The tem- 

rary Act of 1869 remedied this until the Trade 

Jnion Act of 1871 was passed, amended by the Act 
of 1876. In 1875 the Labour Laws were passed, 
repealing the old Master and Servant Acts, and 

lacing workmen upon a much better and surer 

ooting as regards the law of contract of hiring and 
service. Since then Compensation Acts have been 
carried, the Factory and Workshop Acts extended, 
and the Mines Regulation Acts and extended. 
Conciliation and arbitration in labour disputes were 
unknown in 1868 ; now courts for settling disputes 
abound. Great changes have taken place in political, 
social, and industrial life, and in manufactures and 
trade, but in none are they greater than in the general 
conditions of labour—in wages, hours of work, and 
general terms of employment. The Congress itself 
has changed. It has a carefully-revi constitu- 
tion; none can be delegates except those sent by 
and from contributing trade unions. The affiliated 
unions now fix the agenda, instead of the Parlia- 
mentary Committee. Again, the personnel of the 
Congress has changed. At last week’s Congress 
there were 33 Members of Parliament, 26 Justices 
of the Peace, 1 mayor, 6 aldermen, and 18 town or 
county councillors of varying degrees. None of 
these was possible 40 years ago. There is now a 
‘* Labour Party” in the House of Commons, and a 
General Federation of Trade Unions, with inter- 
national congresses and federations. 

The business programme of Congress was very 
long. There were the preliminary welcomes by 
the Mayor and Corporation, and the receptions ; 
then there was the President’s address, excellent 
in tone and non-controversial; next came the 
consideration of the Parliamentary Committee’s 
Report, consisting of fifty-six pages, and deal- 
ing with thirty-six different matters, some lengthily, 
others briefly. The report deals with things done, 
or attempted to be done, the whole being liable to 
criticism by the delegates. In one instance a per- 
sonal matter was referred to—the conduct and 
8 h of Mr. Bell, M.P., on the consideration of 
the North-Eastern Railway Bill, in which he went 
against his own colleagues on the Parliamentary 
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Committee ; the chief complaint was that he did 
not consult his colleagues. He expressed regret 
and apologised, and the subject dropped. On the 
whole the Congress was well satisfied with the work 
done, and the report was adopted without amend- 
ment. ‘Fhe agenda consisted of sixty-two pages, 
including the amendments to the resolutions and 
the standing orders of Congress. There were 


many proposed amendments to these, but none of } bogs 


a striking character. Many of the resolutions were 
carried without debate, the only speakers being the 
proposer and seconder. These were mostly the 
‘‘ hardy annuals,” as they are called, which come 
up year after year. In one case a resolution of the 
revious Co was practically rescinded—that 
in which State subsidies to trade unions paying 
out-of-work benefit were approved. The Congress 
last week rejected the proposal. The resolution in 
favour of compulsory arbitration in labour disputes 
was again rejected. A long resolution in favour of 
a Minister of Labour, with suggestions for the 
scope and character of his department, was carried. 
e Congress condemned the new reorganisation 
of the Army—the Territorials, as they are popularly 
called, and the causes that led to the change, some 
regarding it asa step towards national conscription. 
In a discussion on this a well-known delegate de- 
nounced the Minister of War as ‘‘a liar.” He was 
called to order and rebuked, when he said ‘‘I re- 
gard all Cabinet Ministers as liars.” This was 
generally resented, but he made no apology. The 
delegates may have thought that the man who has 
no faith in his fellow men is not himself worthy of 
much consideration. The Congress heartily ‘‘ sup- 
ported the land clauses in the Budget.” On the 
question of education the delegates reaffirmed their 
former resolutions in favour of secular instruction 
only, in spite of the protest of the Roman Catholics in 
the assembly. The nearest approach to the Socialist 
propaganda was under the guise of Section XIX., 
the group dealing with ‘‘ unemployment,” more 
particularly Resolution 5, under the head ‘‘ Provi- 
sion of Work for the Unemployed ;” this was by 
the London Society of alg al on thoroughly 
Socialistic lines. The measure for Labour Ex- 
changes was conditionally approved, subject to 
safeguards to trade unions, by the insertion of 
provisions against — the exchanges for strike- 
reaking purposes. irect employment by the 
State, without the intervention of contractors, 
and a general reduction of working hours, were 
approved. On Friday, the last day but one of the 
Congress, a number of resolutions, good, bad, and 
indifferent, were passed without much discussion. 
Some made demands impossible for any Government 
to accede to. Sheffield was accepted as the place of 
meeting of the next Congress. The Parliamentary 
Committee is changed a little in membership, but in 
character it is the same. The proceedings were well 
conducted, without scenes or bitterness, and the 
tone of the speeches generally was good. The chief 
Labour leaders reckon the Congress to have been 
among the best of the whole series. 








THE PEAT INDUSTRY OF CANADA. 

THERE are very extensive areas of the earth’s 
surface where vast stores vel ge lie waiting the dis- 
covery of some economical system whereby the 
carbon and the inflammable gases contained in it 
can be converted into power. Our knowledge of the 
material, and of the best way to treat it, or perha 
we ought to say the way not to treat it, has certain 
made advances during the last few years, but still 
the chief difficulty in the conversion of peat into 
a fuel applicable for industrial p is the 
extraction of the moisture contained in it. Until 
some quick and economical method of doing this is 
discovered, peat as an industrial fuel has little 
chance of success, at any rate until the price of 
other fuels has risen considerably. 

This being the case, it is interesting to note what 
has been done in Canada with regard to the subject, 
for Canada ee to be a manufacturing as oa as 
an agricultural country, and has recently shown by 
her hearty welcome to the British Association that 
she is eager to take advantage of all the help which 
science can afford her. There are great areas of 

t in the country. To cite only a few instances : 
in the more populous parts there are the Mer 
Bleu Bog, situated about 8 miles from Ottawa, 
Ontario, with an area of about 5000 acres; the 
Alfred Bog, situated about 40 miles from Ottawa, 
with an area of about 6800 acres ; the Welland Bog, 
6 miles north of the town of Welland, with an 





area of about 4900 acres ; the Newington Bog, about 
40 miles from Ottawa, on the New York and Ottawa 
Railway, with an area of about 3800 acres; the 
Perth Bog, about 14 miles north of the town of 
Perth, with an approximate area of 2800 acres ; and 
the Victoria- Bog, close to Victoria Station, 
on the Midland Division of the Grand Trunk 
Railway, with an area of about 67 acres. These 
vary considerably in average depth. For in- 
stance, in the Mer Bleu there are 1564 acres with 
an average depth of 2.9 ft., and 347 acres with an 
average depth of 16 ft.; whereas in the Alfred 

, Which is rather larger in area, there are 
1377 acres with an average depth of 3 ft. 10 in., 
and 1014 acres with an average depth of 16.5 ft. 
In some of the bogs the depth in parts exceeds 
20 ft. In all the peats taken from the bogs we 
have mentioned the chemical constituents do not 
vary greatly in samples that are classed as abso- 
lutely dry. The volatile matter ranges from about 
66 per cent. to over 71 per cent., and the carbon 
from about 24 to 274 per cent., while the amount 
of ash obtained from different samples ranges from 
about 4 to 13} per cent., the latter figure being 
very high, and only being reached in one sample 
taken from the Perth Bog. The average percentage 
of ash in the Mer Bleu Bog appears to be consider- 
ably higher than in any of the other bogs. On the 
whole, however, the ——— of ash is not ex- 
cessive. The percentage of fixed carbon is com- 
paratively regular, being an average of about 25 
percent. The calorific value of the fuel is in some 
cases as high as 9400 B.Th.U. per pound, and 
slightly over, but the average value appears to be 
about 8700 B.Th.U. 

The Canadian peat-bogs are formed of vegetation, 
for the most part identical with that found in 
European bogs, but consisting chiefly of sphagnum 
and hypnum mosses, the former being one _ well 
known to anyone who is acquainted with the wet 

rtions of the moorlands in Scotland and the 

orth of England. None of these bogs is bare, 
the most open of them being covered in a great 
part with souk, among which are found the large 
and the small cranberry, mountain laurel, Canada 
blueberry, myrtle-leafed willow, pitcher plant, and 
others, The only trees characteristic of these bogs 
are the black spruce and the tamarack, though on 
the margins of most bogs, and on some of the old 
bogs where drainage is good, cedar, hemlock, balsam, 
and ash are found. 

We have only mentioned a few of the peat-bogs of 
Canada, but that there are many others of vast area 
is well known, and their value as a source of fuel in 
the future must be very great. The growing scar- 
city of wood in many parts of the Dominion, and 
the steady increase in the cost of coal, are bound 
before very long to bring this question of peat 
prominently forward. In Winnipeg the poorest 
quality of wood now costs from 6 dols. to 8 dols. 

r cord, and the price of coal is 10} dols. per ton. 

ow much longer, with vast stores of peat fuel 
practically at their doors, these prices will continue 
to be paid by the people of Winnipeg remains to be 
seen ; but it oil ant be surprising if a sudden 
awakening take place and a strenuous effort be 
made to establish a peat industry. So far, how- 
ever, very little success has been attained, although 

lants have been erected which were intended 
or the manufacture of peat briquettes, and large 
sums of money have been expended in this direc- 
tion. The most successful method adopted up 
to the present time appears to have been that of 
Mr. A. Dobson, of verton. This plant has, 
however, during the last season produced nothing. 
The only plant in operation during the last season 
was that of Messrs. Milne and Dr. McWilliam, 
at Dorchester, near London, Ontario. In con- 
nection with this the surface of the bog is harrowed 
 hagewer of a common harrow drawn by a horse. 

e peat is then exposed to the air and sun, and 
left partially air-dried, after which, by means of a 
centrifugal pump mounted on an electrically-drawn 
car, moving on rails laid on the bog, the upper layer 
is collected and placed in another car, which runs 
on the same rails. The suction-pipe from the cen- 
trifugal pump can, by means of a flexible joint, be 
swung out at a greater or less distance from the 
track, by which means a considerable area of 
steer is covered. Before being placed in the 

riquetting press the peat is dried ; but it has been 
found not at all easy to carry out this process 
regularly, as the amount of moisture in the peat 
varies considerably, and there is great irregularity 
in the quality of the briquettes made, some being 





hard and very solid, while others easily fall to 
pieces and form a large percentage of dust. 

The Government of Canada are endeavouring to 
assist in the exploitation of the peat industry, 
and have mek on an investigation, the results 
of which have appeared in a Bulletin of the 
Department of ies. The work was carried 
out by Mr. Erikhystrém in 1908. The system 
adopted in the investigation of certain bogs. was 
to run lines at intervals over the surface about 
1000 ft. apart, and drillings were made along each 
of these lines at intervals of 500 ft., samples of 
the peat from each drill-hole being collected. 
In the larger bogs, drillings were made some- 
times farther apart than 1000 ft., otherwise the 
investigation would have taken longer than was 
thought desirable. The information obtained is 
now open to all, and one source of failure in the 
past—ignorance of the nature of the peat—need 
no longer exist, for any person wishing to start 
a peat plant can, upon application to the De- 
partment of Mines, have his bog thoroughly in- 
vestigated, so that there need be no excuse for 
choosing an unsuitable bog. Further than this, the 
comprehensive report already issued by the Mines’ 
Branch contains descriptions of processes employed 
in those European countries where the peat industry 
has proved successful, with an account of the results 
obtained therefrom. As a further incentive it is 
now proposed to establish an experimental plant 
where. peat fuel can be manufactured on a prac- 
tical scale, and where those interested may have 
the opportunity of learning for themselves 
how owe ered to work a bog with the best chance 
of obtaining satisfactory fuel from it. The 
extraction of moisture by air-drying is too un- 
certain ever to be really satisfactory, and this 
is the method that has been mostly adopted in 
Canada. Urdinary processes of artificial drying are 
too expensive, at it is suggested that the only 
possibility along this line is the employment of 
vacuum apparatus, although it is not evident how 
this peat attended with economy. The elimina- 
tion of water by ordinary mechanical pressure down 
to below 70 per cent. has been found to be im- 

ible, owing, as pointed out in a very interest- 
ing oe by Dr. M. Ekenberg, of London (which we 
published on page 737, vol. lxxxvii.), to the presence 
of slimy hydrocellulose, a substance produced from 
the cell residues of decaying plants in long con- 
tact with water. This hydrocellulose Mr. Ekenberg 
destroys by a process of wet carbonisation ; after 
which the water can be easily pressed out, the result- 
ing briquette fuel having very nearly as low a per- 
centage of moisture as the best air-dried peat. 

It is quite certain that, sooner or later, a method 
will be found of utilising our peat deposits. 
Already much progress has been made in Sweden 
and Germany, but much remains to be done. Pro- 
bably each country will evolve the process that 
suits it best, both as regards its raw material 
and the markets to be supplied. The subject is 
eminently one for Government aid in the Colonies, 
for the failures of the past have frightened capita- 
lists, and money cannot readily be found for 
fresh attempts. What is wanted in the first in- 
stance is not invention, but systematic study and 
research of the different deposits. When the con- 
ditions of the problem have been stated with 
exactitude, the inventor may then tackle it with a 
good hope of success. 








THE MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY. 

AmID a great gathering of former students and 
distinguished educators from all parts of the 
United States and Canada, Dr. Richard Cockburn 
Maciaurin, M.A., LL.D:, was, last June, formally 
inaugurated as president of the Massachusetts 
Institute of .Technology, and with the coming 
session after the long summer vacation, he under- 
takes his new duties and responsibilities as head of 
one of the leading institutions of applied science 
and engineering in the United States. The presi- 
dent of an American College has immense powers, 
and the success of the institution over which he 
presides depends perhaps to a greater extent than 
in this country upon his attainments and his capa- 
city for executive work. It is therefore not sur- 
prising that the selection of a president as the head 
of an institution, which has upheld the best tradi- 
tions of American technical education for more 
than forty years, should prove a difficult and 
momentous task, and that much depended upon the 
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judgment of those to whom the choice was en- 
trusted. In introducing the new president at the 
inaugural ceremony, Mr. Frederick P. Fish an- 
nounced that they had ‘‘ found a man” who would 
continue the work of Dr. Henry S. Pritchett, who 
resigned two years ago, the imterregnum being 
ably filled by Professor A. A. Noyes, M.Sc., Ph.D., 
who returns to his chosen work as professor of 
chemistry in the Institute. The new president has 
every qualification. for the office. He knows 
Canada, New Zealand, and Germany, is a native of 
Scotland, and was educated at Cambridge. During 
the inaugural ceremony the Right Hon. James 
Bryce said that there were four reasons why he 
welcomed Dr. Maclaurin to his new office. He was a 
Briton, he was a Scotchman, a lawyer and a member 
of Lincoln’s Inn, and a distinguished man of science. 

Dr. Maclaurin undertakes the presidency of 
the Institute at a time when a strong and capable 
hand is required to pilot it across a difficult period, 
and to solve certain problems which are of vital im- 
portance to its welfare. A few years ago it was 
announced that Harvard University had been left 
a very large bequest by a generous donor to found 
a school of engineering in Boston, and tentative 
efforts were made to effect an amalgamation between 
Harvard and the Massachusetts Institute, so that 
wasteful duplication of educational effort on oppo- 
site banks of the Charles River might -be avoided 
(ENGINEERING, May 12, 1905). There was a fierce 
controversy over this project, and ultimately the 
views of the large majority of the past students 
and Faculty of the Institute prevailed, and it was 
decided to maintain their independence, while 
Harvard was free to utilise the large sum to 
her own exclusive benefit. Without entering into 
the wide question as to whether an engineering 
institution is more efficient when standing alone 
or as part of a great university, in this case it was 
mainly a balance between sentiment and indepen- 
dence on the one hand, and a desire, on the other, 
to take advantage of financial help, which, owing 
to the enormous growth of all departments of the 
Institute, would have been very acceptable. In any 
event, the buildings which now constitute the Insti- 


tute, and which are so placed in Boston as to leave | 


no room for expansion, are already too small to 
provide adequate accommodation for 1800 students, 
and it was admitted that a migration ‘to a more 








commodious site outside the c ty was almost a 
necessity, if the institute was to continue to 
expand and to maintain her position with the 
other establishments of like character in other 
States. For good or for ill, the opportunity of 
making this change by a union with Rareecl has 
been passed over, but it is none the less necessary 
that the move to a new site should be made, and 
with such resources as are available. A small 
annual endowment is granted by the State, and with 
the sale of the valuable property in Boston, it is 
hoped that, without undue financial embarrassment, 
the scheme may soon be carried out. At the same 
time Harvard University is about to make use of 
the bequest left to her, and has already enticed 
Professor Swain, head of the department of civil 
engineering at the Institute, to a similar position in 
the new engineering college, and also Professor 
Clifford from the department of electrical engineer- 
ing, both of them men of eminence, whose loss will 
be felt by the Institute, where they have done 
admirable work in engineering education for so 
many years. It is anticipated that, as the Harvard 
Engineering School will be chiefly for post-graduate 
students, no direct competition will Se felt by the 
Massachusetts Institute. 

While the Institute of Technology at Boston was 
one of the first in the United States, it has now to 
compete with similar educational establishments in 
almost every State of the Union, and the numbers 
of students coming from other States has been 
declining in consequence, while those from Massa- 
chusetts have been increasing, and they now form 
a large fraction of the whole number of the student 
body. It has hitherto maintained its position by a 
broad policy of continued expansion, and the time 
has now come for a special effort, which means the 
construction of new buildings on a comprehensive 
scale. It is with particular satisfaction that we 
record the fact that a man has been chosen to carry 
on the work who is a Scotchman, and who received 
his education at Cambridge. 








NOTES. 
AUSTRALIAN DEVELOPMENT. 
In connection with the steps which are at length 
being taken to turn the vast Northern Territory 
of South Australia—now transferred to the Austra- | 





i ay 





1 
4 
4 


a 


lian Commonwealth—to some account, it is. inter- 
esting to note that the necessary. railways have 
involved a cost of nearly 8,000,0001., and that in 
one way or another the Commonwealth Government 
will have to expend upwards of 10,000,000/. before 
the development of the territory can be said to 
have commenced. For the first ten years no return 
can, indeed, be anticipated; but after that time 
some profitable results are awaited. A large sum 
has had to be paid for the line already constructed 
from Port Augusta to Oodnadatta. The line was 
art of the great project of the South Australian 
Suscsanent to carry a railway quite across Aus- 
tralia from north to south, but the undertaking 
proved too much for the finances of the ambitious 
colony which had projected it ; and the rails could 
not be carried further north than Oodnadatta. 
Now that the undertaking has been assumed b 

the Commonwealth Government, the works will, 
no doubt, make further pr ; but all the same, 
a: heavy financial burden will have to be faced. As 
regards the resources of the Northern Territory, it 
appears that in the 27 years between 1880 and 
1907, the value of the production of all kinds of 
mining, cattle - raising, wool, fisheries, &c., was 
4,299,2171., in which gold and other minerals 
figured for 2,450,4341.; tin for 181,5871.; copper for 
156, 0001. ; silver ore and matte for 65,5001.; wolfram 
for 25,0001.; and mica for 12,0001. The greater 
part of this mineral production was obtained with 
extremely primitive machinery, and no mine has 
been sunk in the territory to a greater depth than 
400 ft. What has been already-achieved is, accord- 
ingly, no guide to what may be done in the future, 
and now that the Commonwealth Government has 
seriously taken in hand the opening up of this 
large slice of the Australian Continent, there 
appears to be a well-assured probability that great 
and important results will ultimately be attained. 


Tue General Strike in SWEDEN. 

Contrary to what had been hoped, the men 
affected by the agreement of the 3rd inst. did 
not return to work on the 6th to the full extent 
anticipated, and protests against resumption of 
work were made in many places. The printers 
and type-setters, for instance, only began work in 
comparatively few Stockholm establishments, and 
in other towns the men made it a condition for re- 








390 


ENGINEERING. 


(SEPT. 17, 1909. 








turning to work that they were all to be re-engaged, 
failing which they refused to work. At some 
works, amongst them the Hoéganis Engineering 
Company (the Héganiis Maskinfabrik), the men, 
who were still out on the 7th inst., received notice ; 
it is a question of some 700 hands. The Gothen- 
burg Tramways Company have dismissed some 200 
men, and at Malmo there are about 4000 men 
out of employment. There appears to be some 
doubt amongst the men as to the manner in 
which the agreement of September 3 is to be 
carried out, or interpreted, although it seemed 
om enough, and the Board of the trade unions 

as decreed to boycott the Northern Tramway Com- 
pany in Stockholm, and all motor-cars, cabs, and 
carriages until everything is finally arranged. 
Whilst Mr. Lindley, the Swedish Labour leader, in 
London, stated that the general strike had proved 
a failure, Mr. Branting, a well-known Swedish 
Socialist editor, gave a different version at a meet- 
ing in Berlin. Tho strike, he said, had brought 
the Swedish trade unions an influx of 50,000 new 
members; if they made , it was from 
their own free will; they not been defeated. 
If the Government did not offer any mediation, it 
was not improbable that the conflict would com- 
mence again to its full extent, The general strike 
in Sweden has taught some very useful and 
acceptable lessons, and has not only proved that 
the community at large is far more independent 
of the arbitrary will of the workmen than it 
has for some time been customary to believe, 
but also that the existing laws, in Sweden in 
any case, when properly administered, are capable 
of grappling with the emergencies of the case. The 
extra police service in Stockholm has been discon- 
tinued, and the prohibition against the sale of spirits 
withdrawn. Attempts have been made by capable 
writers to convince the men that their ideas about 
the exorbitant profits of the employers were alto- 
gether erratic. Reliable statistics show that the 
rateable profit (the profit as per taxation) per 
workman per day’s work to the employers averaged 
1.09 kr. (1s. 24d.) in the year 1906, and 1.15 kr. 
(1s. sid) in the particularly favourable year of 
1907. ese figures ought to convince the men 
that higher wages are out of the question at pre- 
sent, = it, in many cases, has proved most difti- 
cult to pay the existing level of wages in the face 
of the long-continued depression of trade, which 
affects alike export and the home markets. 





THE LATE MR. ANDERSON RODGER, 
PORT GLASGOW. 
By the much-regretted death of Mr. Anderson 
Rodger, at his residence, Glenpark, Port Glasgow, on 
the 10th inst., there has passed away a shipbuilder 


who, by his great energy and commercial courage, was | Po 


typical of the Scotchmen who have made shipbuilding 
in the Clyde district so dominant in the world’s marine 
industries. He was connected with the fishing industry 
in his earlier years, and about a quarter of a century ago 
became a partner in the shipbuilding firm of Measrs. 
Russell and Co., who gained renown for the economy 
with which the nape vessels of oe 
and cargo type, largely as a consequence of the adoption 
of samtoal ach rae coli also of the an dog 
tration of operations upon vessels of specially suit- 
able dimensions for the eral trade. For long the 

rtners included Mr. Joseph Russell, Mr. . 
Eith ow, who died a year or two ago, and Mr. Rodger. 
Mr. edger devoted his attention to the iron and 
steel department, and was largely responsible for 
the negotiations in connection with the purchase 
of material. In this capacity he exercised an impor- 
tant influence on the commercial success of the under- 
taking. When Mr. Russell retired, Mr. Lithgow con- 
tinued the old firm, while Mr. Rodger took over one of 
the shipbuilding yards, instituting thefirmof Messrs. A. 
Rodger and Co. Shortly afterwards he purchased exist- 


ing marine engineering works in Govan for the supply | P 


of the machinery for the steamers built. The firm 
contributed greatly to the solution of the problems 
connected with the gas-engine. Mr. Rodger continued 
up to within a short period of his death the dominant 
factor in the suceess of the business, and succeeded 


not only in shipbuilding, but in several other enter- | page 


prises in which he became financially interested. 

Notwithstanding the claims of his business, he took 
an active part in the public affairs of his native town, 
serving as Provost of Port Glasgow from 1895 to 1898. 
In benefactions, too, he played the po of a captain of 
industry in a generous spirit, one of his important acts 
being the giving of an eye infirmary to the district. 
He had been ailing for some time, and his death was 
not altogether unexpected, although he had only 
reached his sixty-eighth year. He leaves a grown-up 
family of two sons and three daughters. 





THE CANADIAN ICE-BREAKER 
‘“*EARL GREY.” 


THERE has just been delivered to the Government of 
Canada a steamer which has been designed and built 
by Messrs. Vickers Sons and Maxim, Limited, at their 
works at Barrow-in-Furness, to play many parts. The 
illustration on page 389 shows that the vessel has all 
the qualities in respect of appearance which are desi- 
derated in a private yacht, having a fine shear, a 
cut-water stem, a short bowsprit, an elliptical stern, 
two pole-masts, with considerable rake and schooner 
rigged. She has thus the appearance and dignity 
justifying her use by the Governor-General of the 

minion. In addition to the internal accommoda- 
tion for the vice-regal party, she has admirably- 
arranged quarters for fifty first-class and twenty 
second-class passengers, so that she may be utilised in 
the important service between Prince Edward Island 
and the mainland when not otherwise required. The 
Northumberland Straits, across which she will thus 
trade, is, in the winter season, blocked by pack-ice, 
and the vessel has been built with scantlings and other 
features to enable her to cut her way through the ice- 
floes, as well as to assist in keeping the Gulf of St. 
Lawrence open to navigation. ‘Thus the shell-platin 
is thicker usual, and the outer skin is doubl 
along the water-line right fore and aft, and to the keel 
in the forebody, where the friction of the ice tends to 
wear away the material faster than in ordinary marine 
practice. Specially large tanks are provided fore and 
aft with extra powerful pumps, so that increased 
weight can be quickly provided to enable the forefoot 
or stern, after it has mounted the ice, to break through 
it by downward thrust. The rudder takes the form of 
the hull, so that the movements of the ship ahead or 
astern will not in any way be impeded by the ice-floes. 

All of these special conditions added to the difficulty 
of attaining high The Vickers Company, how- 
ever, guaranteed 17 knots on a displacement of 3400 
tons with a draught of 17 ft. 7 in., notwithstanding 
that the vessel is only 250 ft. long, 47 ft. 6 in. beam, 
and 26 ft. 6 in. moulded draught. On the official 
trials this s ,» and the other requirements in 
respect of rapidity of manceuvring and variation in 
trim, were excelled. On one of the trials the s 
was 18.442 knots. The first of the trials consisted 
of a series of progressive s double-runs on the 
measured mile at Skelmorlie on the Clyde, from 
10 knots to approximately the full speed, the maximum 
on this series Totes 17.739 knots with 6985 indicated 
horse-power. The vessel was next required to steam 
six hours at full speed; but before running on this 
test six runs had to be made on the mile. The mean 
result was 17.94 knots, the speed on two runs bein 
18.001 knots, with 7578 indicated horse-power at 1: 
revolutions. The average speed on the six hours trial, 
reckoned on revolutions, was close upon 18 knots, or a 
nautical mile per hour in excess of the speed expected 
by the ian authorities. For ice-breaking pur- 
poses the power guaranteed was 6000 indicated horse- 
power, and this was exceeded by 800 indicated horse- 
wer. The turning and manceuvring trials were 
carried out to the satisfaction of the representatives of 
the Dominion Government. 

The machinery is of the triple-expansion three- 
crank type, and in the design the heavy stresses to 
which the vessel will be subjected in ice-breaking have 
had special consideration. Consequently, the shafting 
and the working parts are of considerably greater 
strength than usual. This also applies to the pro- 

liers, which are of the four-bladed built-up type. 

e blades, which, like the bosses, are of cast steel, 
are of exceptional strength for working through ice. 
The engine cylinders are 274 in., 43 in., and 70 in. in 
diameter respectively, with a stroke of 39 in. Steam 
is supplied at a working pressure of 180 lb. from four 
boilers of the cylindrical type, 15 ft. in diameter. Two 
of these are deiipaniods tan 21 ft. long, and two 
single-ended, 11 ft. long. The boilers are fitted with 
furnaces of the Morison suspension type, and work 
with the Howden system of forced draught, the air 
being supplied by three fans driven by enclosed forced 
lubrication engines. The main condensers are cylin- 
drical in form, and independent twin air-pumps are 
rovided. There is also an auxiliary condenser capable 
of dealing with the whole of the steam from the auxi- 
7“ o— and having separate air-pumps. 

e described the passenger accommodation and 
other features, notably the pumping machinery, in an 
article on the occasion of the eae (see vol. lxxxvii., 
829), so that there is no need to do more now 
than note that the ship and machinery have been 
built to the requirements of the Board of Trade, 
Lloyd’s Registry of Shipping, and the Canadian 
Steamboat fn spection Act, ar that she was ordered 
from the Vickers Company as a consequence of the 
success of an earlier vessel named the Lady Grey. 
The new vessel is appropriately called the Earl Grey. 

The vessel has been constructed under the super- 
vision of Mr. Charles Duguid, naval architect, Canadian 
Department of Marine and Fisheries, and Mr. T. R. 
Ferguson, the superintending engineer of that depart- 





ment. Previous to the vessel’s official trial, the Hon. 
L. P. Brodeur, the Canadian Minister of Marine, 
visited the vessel at the Vickers Company’s arsenal at 
Barrow-in-Furness, and expressed his high appreciation 
of the work carried out on the vessel, and his admira- 
tion of the extensive resources of the naval construction 
and ordnance works of the firm. 








FISHGUARD AND THE ATLANTIC 
SERVICE. 

In connection with the article in our issue of the 
3rd inst., dealing with Fishguard as a port of call, we 
are now enabled, thanks to the courtesy of the Great 
Western Railway Company, to publish on the next page 
a profile of the line between London and Fishguard. 
This will enable our readers to more fully appreciate the 
locomotive work accomplished on the occasion in ques- 
tion. That this running was not merely a tour de force, 
but ts, stereo work well within the ordinary capacity 
of the locomotives, is quite evident, seeing that the same 
journey has since m run in connection with the 
Cunard s.s, Caronia in six minutes less time, though 
with a slightly smaller load, but with a very bad 
check at Reading. 

We give herewith an outline of the run, and it 
should be mentioned that the times are only given to 
the even minutes as they are extracted from the official 
guard’s journal :— - 

Ocean Special S.S. ‘‘ Caronia,” Great Western Railway. 





— Stations. Time. | Speed. 
miles chns| hr. min. | 
| Fis! Harbour .. dep. 6 46 | 
15 36 | Clarbeston Junction ae 7 9 | 40.3 
41 50 | Carmarthen Junction 7 34 | 61.2 
7163 |Landore ... 8 5 62.8 
96 «1 Bri md... ae = 8 33 51.8 
116 19 | Cardiff oe o -. OF. 8 54 | 57.7 
Cardiff ie es .- Gep.| 8 57 | 
127 79 | Newport .. Re S. YM ® xk 50.3 
137 64 | Severn Tunnel Junction .. 9 21 58.8 
149 55 | Stoke Gifford ..  .. 9 37 | 44.6 
161 31 | Badminton .. 7 on oe 9 49 58.5 
184 10 | Swindon... “* oe ae Se 71.8 
208 21 | Didcot “ ss ‘ --| 0 B 76.2 
225 83 |Reading .. .. ..  ..| 10 45*| 657.1 
242 75 Slough “i os as of a a 75 
25225 |Southall .. -. :. :.| 1 6] 749 
261 31 | Paddington.. pa -. arr.) 11 16 | 56.7 





* Severe slack at Reading crossing to relief line. 


Average Speed. 

Fishguard to Cardiff, 116 miles 19 chains, in 128 min.—54.4 ; 
Cardiff to Paddington, 145 miles 12 chains, in 139 min.—62.6; 
Fishguard to Paddington, 261 miles 31 chains, in 270 min.—58. 

Weight of train to Cardiff, 261 tons 9 cwt.; weight of train to 
Paddington, 243 tons 5 cwt. 








GeNERAL TRADE Norices.—The Paterson Engineering 
Company, Limited, have received from the Admiralty a 
repeat order for an oil-eliminating plant with quartz sand 
filter for H.M. Dockyard at Chatham, together with steel 
carrying structure and pipe-work. The total capacity of 
the Paterson purifying plant at this station will now be 
10,000 gallons per hour. 


PeRsoNAL.—We are informed that Mr. W. Buchanan, 
B.Sc., Wh.Sc., M.I.E.E., has been appointed lecturer on 
Electrotechnics and Design of Electrical Machinery at the 
Electrical Standardising, Testing, and Training Institu- 
tion, Faraday House, Southampton-row, W.C. Mr. 
Buchanan has for fifteen years m with the Electric 
Construction Company, Wolverhampton, where he was 
responsible for the design of alternating-current machi- 
nery, and subsequently occupied the position of chief 
engineer. 





Trenpers InvitED.—Tenders are invited up to Sept- 
ember 30 by the Italian Ministry of Public Works in 
connection with port works at horn. The works in 
question include the construction of a mole 700 metres in 
length, also of one 1424 metres in length, starting from 
the Marzocco Tower ; a quay and a temporary structure 
for the storage of concrete blocks. The sum allotted by 
the Government for this work, exclusive of dredging, is 
184,5202. To cover the cost of dredging operations « 
further 120,0007. has been provided. Firms tendering 
must produce certificates showing that they have pre- 
viously execated similar work to the amount of 20,000/. 
A copy of the notice inviting tenders may be seen at the 
Commercial Intelligence Branch of the had of. Trade, 
73, Basinghall-street, E.C. 





““OKONITE” AND ‘“‘ Manson” Tapes. — Messrs. Wil- 
liam Geipel and Co., of Vulcan Works, 72a, St. Thomas- 
street, S.E., have furnished us with samples of ‘ oko- 
nite” and ‘‘ Manson” tapes, for which they hold the 
European and Colonial agencies. ‘‘ Okonite ” is a rubber 
compound tape which is claimed to have mechanical 
advantages over pure rubber, and not to deteriorate with 
exposure to the atmosphere, the heat of steam-pipes, or 
commercial sulphuric acid. When making cable-joints 
with ‘‘ okonite,” it is recommended that, after wrapping, 
the tape be slightly heated with a spirit-lamp or match, 
so that partial vulcanisation may take place, resulting in 
a water-tight joint. ‘‘Manson” is a black adhesive tape 
consisting of a cloth fabric treated with insulating and 
preservative compounds. It is intended to be used for 
covering joints made with ‘‘ okonite” or rubber tapes, 
and general protective work of this class. 
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STABILITY OF AERODROMES. 
To THe Eprror oF ENGINEERING. 

Sizr,—In the course of a recent comparison of the 
theories of Ferber and Lanchester, I have struck on an 
important corroboration of the latter's formula for 
stability. - ie . 

Lepebettin’s form for the limiting conditions of longi- 
tudinal stability is 


4UH,? tamy 24, 


1 1 
(; * eCpap 

where / is the arm of the torque which rights the machine, 
H,, is the kinetic head, 7 is the gliding angle, I is the 
moment of inertia about a transverse axis through the 
centre of gravity, k is the quantity = weight (poundals) 
+ velocity”, and A tee is an ynamie. coefficient 
referring to the tail plane (foot-pound-seconds system). 

In Captain Ferber’s analytical study of the dynamics 
of the aeroplane (‘‘ Revue d’Artillerie,’ 
he gives a formula 

Pb > 0.8; 
2BgkS 

where P is the mass of the machine, } is the arm of the 
righting torque due to the displacement of the centre of 
pressure, B is the moment of inertia as above, k is an 
aerodynamic constant (0.7 kilogramme per square metre), 
and § is the area of the aerofoil (kilogramme-metre- 
seconds system). +i 

Except for the location of / and I, as compared with 
b and B, there does not seem to be any resemblance ; but 
a little substitution shows that the two are identical in 
form. Omitting the tail reaction, and considering / as 
standing in some relation to b, we can convert Lanchester’s 
equation to metric units as follows :— 


4x lm x (Hn Pm tan y 
0.305 «0.3052 
i PD eae 
B 0.3052 
0.453 x 0.305 * P x 9.81 x 105 
13,825 
_ 39.23 lm (Hn )?m tan y 


B.? 
P 


Remembering, however, that P is approximately 
kS tm? sin x, we may assume 
P =.0.35 Som? tan y, 
so that 


P Z 


8 = ' and v2 = 3 ‘ 
0.35 vn? tat y 0.355 tan y 
Also we have ‘ 
— Um 
(Hs je = 91" 
so that 
(Ha Pm = “ 


0.352 x S?. tan? y x 2 x 9.812 
Substituting, we have 
39.23 lm P? _ 
2BgkS 
which is identical in form with Ferber’s formula, save 
that there is a ye about 35 /m instead of b. This 
discrepancy would appear to arise from the mode of 
— employed, which differs in the two cases. 
Beyond this the similarity of the two rules (obtained 
by absolutely different methods) is very noteworthy. 
Yours faithfully, 
Herpert OnATLEY, Professor of Civil _ 


Engineering. 
* Tang Shan, Chih-Li (via Siberia), ped 26, 1909. 





‘““THE COMPLETE STUDENT.” 
To THE EprToR oF ENGINEERING. 

Si1r,—In his letter on “‘ The Complete Student” Mr. 
Robinson says :—‘‘ The successful student becomes accus- 
tomed to confine his thoughts and readings to the subjects 
of his lectures.” ae 

If Mr. Robinson is thinking only of examination suc- 

cesses, I admit that there is a good deal to be said for his 
contention ; but if his statement is intended to apply to 
the wider and more important successes which the student 
is hoping to obtain ix Fiectics! life after leaving coll 
then I certainly think-him mistaken. Valuable as nauet 
scientific and technical knowledge is, it is far less useful 
than a knowledge of mén of the methods of the 
business world ; and a full knowledge of mathematics is 
incomparably less useful than what is common! 
‘“‘horse sense.” A very moderate amount of the more 
frivolous social activities is sufficient for the serious 
student; but the less formal discussions and social 
activities, both in college and out of it, are, at least, as 
useful to the student in after life as the lectures and 
laboratory exercises. 

The mane: Sehnioed man in practical life is only a 
high-grade labourer, for whom there is only a very slight 
demand. vy all the more important posts call for 
human rather than technical qualifications, and in the 
absence of any more systematic way of uiring the 
former, the student will be.well advised to obtain them 


through the channels I have indicated. 
Yours truly, 
Frank Foster. 


November, 1905) | oad 





7, Victoria-road, Whalley Manchester, 
‘ September me ieee: 





WORKMEN’S COMPENSATION CASES. 


Booth v. Shropshire Union Railway and Canal Com- 
pany.—This case shows how little it takes to establish 
a phenety of master and servant for the purposes of 
the Act. 

The facts, briefly, were these :—Applicant, while on a 


boat belonging to the mdents at Wolverhampton, on 
December 25, a fall, t h the breaking of a plank, 
and sustained a broken leg. He was in the hospital after- 


wards for ten weeks, and had since been totally unable to 
work. The defence was that there was no contract of 
service between the respondents and applicant. 

His Honour, in giving judgment at Wolverhampton on 
June 22, said Samuel Sidwell worked two —the 
Plassy and the Leonard—for the respondents. e had 
the assistance of his wife and children. The applicant 
was out of work as a fitter’s labourer. He got a lift from 
Sidwell in one of his —— for the purpose of seeking 
work, and he received fi during the voyage for doing 
jo Subsequently he was e to work the 
Plassy at an remuneration of so much a week, 
in addition to his food. The amount was immaterial, as 
the amount of compensation was admitted. It was first 
contended there was no employment by Sidwell, who 


stated that he never -— to pay the applicant any 
money ; but he admitted that the applicant to steer 


and drive the barge for the ‘‘ tommy,” which, being inter- h 


ted, meant food, until he could get work himself as a 
tter’s labourer. After that answer Mr. Gammon, who 


was counsel for the a did not further contend | ¥' 
mploy 


that there was no e ment by Sidwell, at all events, 
of a casual nature ; and he (his Honour) had no hesitation 
in finding that the applicant was in the employment of 
Sidwell, if not in that of the respondents directly; but 
that was immaterial, as was conceded. 

Storey v. Wall and Kay.—This case raised a question of 
considerable importance to Sheffield cutlers. The appli- 
cant was the widow of Henry Storey, and the respondents 
were cutlers, at whose works her husband sustained, last 
April, an accident, which ‘proved fatal in its conse- 
quences. 

The points at issue were, shortly, these:—Was the 
d , who was employed under the system universally 
in vogue in Sheffield—that is to say, leasing the troughs 
on monthly tenancy from his employers, who paid for the 
finished articles by the a workman within the 
meaning of Section 15 of the Act, and, if he was, did, or 
did not, the nature of his employment make him an out- 
worker. Judge Benson said the first point raised involved 
the question whether the contract under which deceased 
worked was one of service or an independent contract. 
The question really depended on the nature of the em- 
ployers’ control. ee no new man could be taken on 
without specific engagement by the respondents, who 
settled what work was to be given out, and if it were not 
completed in a satisfactory manner, and in what they con- 
sidered reasonable time, they could dismiss the grinders. 
They could, and did, transfer them to other troughs 
when they found it desirable to do so. In these circum- 
stances he thought there was such a control as to make 
the contract one of service, and not an independent con- 
tract. Consequently he must hold that the deceased was 
a workman within the definition of the Act of 1906. 

As regarded the second point—that even if he was 
under a contract of service, he was an outworker—the 
question depended entirely on whether the premises 
where the materials were given out to be made up and 
finished were under the control or management of the 
respondents or not. 

e poeta where the work was done were, in fact, 
under the control of the respondents, and, accordingly, 
he made an award in favour of the applicant. 

Grain v. Knight.—This case, which was heard at Shef- 
field on June 24, raised an interesting question as to what 
amounts to employment. Applicant lived next door to 
the caretaker of the All Saints’ Church and School at 
Sheffield, of which Mr. Knight was the vicar. The appli- 
cant was offered a fortnight’s work at the schools by the 
caretaker, and commenced on December 28 to look after 
the boiler and assist generally in cleaning the church and 
the schools. On December 29 he was feeding the heating 
boilers, when the boiler blew up. He was severely 
= and practically lost the sight of one eye, and the 
other had been affected. 

Under cross-examination plaintiff said that Mr. Knight 
had said nothing that admitted his liability. The care- 
taker’s wife did not employ him, but the caretaker him- 
self. He understood he was being employed by Mr. 
— The vicar, when he said he all endeavour to 
get him compensation, mentioned the Ecclesiastical In- 
surance Company. The vicar gave him a sovereign for 
four weeks, and then 5s. a week from February 20 to 
April 10. He made it clear that he was giving it out of 


his own ket, and that it was not compensation. 
His Honour dismissed the action on the und that 
there was no evidence to prove that Mr. Knight was 


Grain’s employer. 

Is a “‘ Rigger” a ‘* Seaman ?”—A reserved judgment of 
the Court of Appeal delivered before the end of the sitti 
has decided the question whether a rigger employed with 
a crew in assisting to warp a vessel across a dock in the 
Mersey is a ‘‘seaman” or whether he is a workman entitled 
to the fits under the Employers’ Liability Act, 1880. 
In the case of Chirlett v. Macbeth and Co., the plaintiff 
sustained injuries while the defendants’ vessel was bei 
taken over from one dock to another. He was a “rigger 
in the defendants’ employ. The County Court at Liver- 

D ‘mre him a verdict for damages under the Employers’ 

ity Act, 1880, and the defendants appealed on the 
ground that the plaintiff was in_ the work of 
seamanship, and was under the M: t Shipping Act 
a ‘‘ seaman,” and as such he was outside the enehts of 








the Employers’ Liability Act. The Divisional Court held 
this was so, and reve’ the decision. 

The Divisional Court took the narrow view that a 
rigger employed on a vessel wasa ‘‘seaman,” even though 
he never went to sea, and had nothing to do with t 


ship after it left the dock. The judges were partly 
influenced by the section of the Merchant Shipping Act, 
e any 


1854, which says the word ‘‘seaman” ‘‘shall inclu 

rson poet ¢ in any capacity on board aship,” and this 
anition was adopted in the careless drafting of the 
Employers’ Liability Act, 1880, as if by implication all 
included amongst fone en, on board ship were 
seamen. The Court of Ap did not agree with the 
Divisional Court, but agreed with the County Court 
Judge, and gave judgment in favour of the “‘ rigger,” who 
is not excluded from the benefits of the Employers’ 
Liability Act, 1880, as seamen are. This decision is 
important as making the law agree with justice and 
common-sense. 

Difficult Cases of Newrasthenia.—One of the most pain- 
fully puzzling cases that the arbitrators have to. decide 
under the Workmen’s Compensation Act is where the 
applicant is medically certified to be suffering from chronic 
neurasthenia, or loss of will-power, and no such case has, 
we believe, as yet been brought to the Court of Appeal. 
That there is need of a judgment on appeal to relieve the 
County Court judge as arbitrator of the awkward responsi- 
bility, may be seen from the following facts recently 

by the judge of the Shrewsbury County Court. 
The ap lescat, a bricklayer, a man of powerful physique, 
ly injured by a fall into a motor-pit while at work 
on a building. An order was made in June for payment 
until an adjourned hearing in August, so that the appli- 
cant, who had apparently not been permanently injured, 
might try light work in the meantime. The adjourned 
case was whether the order for 17s. 4d. a week should be 
continued, or whether the man should be compelled to 
fall back on such light work as he could do. In the 
interval since the first hearing, light work, such as 
laying kitchen floors and painting an outhouse, had 
been given him. After a couple of hours of: such 
work he collapsed, and during the first three weeks 
after the order for weekly payments had been made, he 
only worked a few hours al ther. The doctor said he 
was suffering from loss of will-power, as a consequence of 
the accident, and that if there was no question of compen- 
sation, the man, although he was not now shamming, would 
make a speedy recovery, and be perfectly well in a few 
months. 

The medical opinion was that while the 17s. 4d. a week 
was paid the man would not work, and would be under 
the impression that he could not work. 

The arbitrator continued the order for 17s. 4d. weekly 
payment till further notice, and that would be a long 
time. 

Another strange case—one of a class that is becoming 
alarmingly common—came before the arbitrator last week 
at Poole, when an employer — either for a determi- 
nation or diminution of a weekly payment of 10s. a week 
made to a youthful labourer eee by the Bourne- 
mouth Gas and. Water Company. The payment began 
on February 1, 1908, the date of the accident, when he 
was injured. by a fall from a coal-conveyor in the retort- 
house, his jaw being fractured. Now, after more than a 
year and a half, the medical referee was of opinion that he 
was, at least, —_ fit for light work, and that it 
would be good for him. He was offered such light 
work as cleaning, and w: of 15s. a week—the same 
as he had before the accident. This offer he refused. 
The doctors could find no organic disease. It was con- 
tended for the injured youth that his injuries included 
not only a broken jaw, which had healed, but injuries 
to the brain and spine which caused giddiness in his h 
and pains in his back; the shock had disorganised his 
system, and he had a loss of will-power and a morbid fear 
of his condition, which might go on for years. In this 
case the peas of 10s. was reduced to 5s. a week. 

In such cases as the two above described the arbitrators 
no doubt exercised a wise discretion, in accordance with 
arbitrators’ precedents. It may be regretted that in 
these cases, which are becoming so common, they have no 
precedents in the Court of Appeal which Aan. # justify 
them in granting a merely nominal compensation from the 
date of the application to review, so that morbid workmen 
may be indu to undertake light work which, according 
to medical opinion, they are fitted for, and which would 
hasten their complete recovery. 








TreLePHONE TraIN-DispatTcuine.—It is announced that 
train-dispatching by telephone is to adopted on the 
Fitchburg: diviston of the Boston and Maine Railroad, 
while the —- is also to be introduced on the Lehigh 
Valley Railroad, im place of the telegraphic system at 
present in vogue. 





THE PoLyRHor CARBURETTOR.— Messrs. WadkinandCo., 
Leicester, are introducing a new carburettor for petrol- 
engines, with the object of supplying only asmall amount 
of gas when the demand is mt | and a proportionately 
larger volume when the demand is increased. This 1s 
effected by providing a series of minute petrol jets in 
line, of which a sufficient number are uncovered auto- 
matically by the withdrawal of a piston to supply the 
engine with a proper amount of gas. The piston 1s with- 
drawn by the suction of the engine. The carburettor is 
easily adjusted on any particular engine, and, once 
adjusted, is claimed to give constant mixture at all 
speeds and all positions of the throttle. A petrol con- 
sumption guarantee is given by the makers, who are 
manufacturing the carburettor in sizes suitable for en- 

ines up to six cylinders, 30 horse-power, according to 

A.C. rating. 
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9-FT. RADIAL DRILLING, BORING, AND TAPPING 
ENGINEERS, 


CONSTRUCTED BY 


MESSRS. WILLIAM ASQUITH, LIMITED, 


MACHINE. 


HALIFAX. 








08 operetta et mies 





WE illustrate above a 9-ft. radial drilling, boring, 
and tapping-machine, recently built by Messrs. William 
Asquith, Limited, of Halifax. As will be seen, the 
machine is fitted with a central-thrust spindle. Com- 
pared with the more usual design, this arrangement 
does away with side-twisting strains, and ensures more 
accurate results in deep-hole drilling, while reducing 
breakages of twist-drills. The spindle, which is 34 in. 
in diameter in the driving aay bee a vertical feed of 
20 in., and is balanced. It has six feed speeds, con- 
trolled by an oil-filled gear-box. The main gear-box 
gives eight speeds, which, combined with a two-speed 
gear on the spindle, gives sixteen drill speeds, ranging 

rom 300 to 17 revolutions per minute. Reversing 
motion, for tapping and Er) and an automatic 
rip-motion with an indexed dial for depth drilling, are 
provided. The radial arm is of massive design, and is 
wrranged with power-driven gear for raising and lower- 
ng, while for fine adjustments its radial position is 
controlled by a Bow perer on the spindle slide. 
This hand-wheel is within easy reach of the workman, 
and enables the position of the spindle to be adjusted 
with rapidity and ease. The sleeve carrying the arm 
works on ll-and-roller races, making it easy to 
rotate. 

lhe maximum radius of the machine is 9 ft., and its 
minimum 2 ft. 10in. The height between spindle and 
bed-plate is 8 ft. maximum and 3 ft. 9 in. minimum, 


ff. 





the arm having 4 ft. 3 in. vertical adjustment. The 
driving pulleys.are 20 in. in diameter by 5} in. wide, 
and run at 400 revolutions per minute. The 

plate is 6 ft. wide by 12 in. deep, and the total weight 
of the machine is 19 tons. 

The illustration also shows a ‘‘ Wolfensberger ” 
patent tilting work-table, a device for which Messrs. 
Asquith hold the rights in the United Kingdom. The 
arrangement permits of easily and quickly swivelling 
objects to any desired angle ht drilling, and on many 
classes of work does away with the need for swivelling 
radial arms or spindle slides. The device will be 
clearly understood from the figure. Two tables, back 
to back, are provided, on to which similar objects are 
bolted, so that balance is maintained when they are 
tilted, and perfect freedom of movement is obtained 
with the minimum of effort on the workman’s part. 
Arrangements for locking are made and stop-pins for 
each 90 deg. movement may be fitted if desired. 








INDUSTRIAL NOTES. 

Sir Ernest F. G. Hatcu was appointed by the 
Home Secretary to inquire into and report upon the 
methods adopted of applying the ‘ particulars” of 
| work section to certain industries, and his report has 
| just been issued as a White Paper. The Act applies 
to weaving in the cotton trade, and the recent inquiries 














related to bleaching and dyeing works, the manufac: 
ture of cartridges, chocolate, pens, and shipbuilding, 
Other industries may be affected by the isstte of a 
new Order under the Act. Manufacturers generally 
consider that there is no need for such an Order, nor 
is there in the factories-and workshops of the better 
class.of employers ; but a kind of sweating is unforta- 
nately practised in some of the industries. The idea of 
enforcing regulations tome to particulars of work 
is an old one. It was enacted in the old Spitalfields 
Acts, in the latter part of the 18th ‘century. The 
worker could take his case before a magistrate by 
himself, but as the City Guilds had then more power, 
the worker’s chances Bre ae were small. However, 
in some cases the worker-won his case. - When it 
was proposed, some years ago, to apply the prin- 
ciples of those Acts to the cotton trade there was 
———— ; but the provisions were carried, and the 
chief officer of the Weavers’ Union was appointed 
inspector. It fortunately happened that he was re- 
garded as an upright and fair man by the employers ; 
he was appointed, and all went well. There does not 
appear to on been any friction in the administration 
of the Act. The provisions as to check-weighing at 
coal-pits have been in operation for years, and very 
little complaint is heard now as to injustice. 

The remedies recommended are not very drastic, 
but they would be effective. Sir Ernest Hatch sug- 
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gests that the rate 


ei - 2 
all cases be posted se the workers “can have easy | going outside the 


access thereto, and in the “‘ gang system” the share 

rates shall be likewise aaa 3; or, in default of this, 

the workers shall have a note given to them when 

engaged, and whenever any alteration in the rates or 

modes of bomen | is made. He ises that the 
i 


employer would dislike any additional clerical labour 


thrown upon him, but considers that the worker should | 
have free access to the gpa concerning his or | 
all 


her work. He first of suggests a draft order by 
the Home Office, and that if any objection is raised 
the employer or firm be visi to ascertain what 
the objection is, with a view to withdrawal or modifi- 
cation if required. The chief difficulty would be at 
first ; after a little experience the > oT might work 
smoothly. It is better that it should be stated fairly 
and frankly in the initial > so that employers and 
employed would know the limits of the Order. It 
would not do to be continually varying the Order, for 
that would breed discontent and disorder. It is 
pointed out that sometimes the worker has really no 
chance of knowing the measurement or the weight, 
whichever the basis of computation and pay is. 


The working men of England ought by this time to 
know and perfectly understand the law of contract, 
and that it cannot be broken with impunity.. Fora 
long period, indeed, the old laws of master and servant 
were cruelly severe, so severe that many thousands 
were sent annually to prison for a breach of the Acts. 
One of these, and a later one, enacted that the justices 
could not give the option of a fine—prison was the 
penalty. Its severity caused it to become almost a 
dead letter, for the local magistrates did not see their 
way clear to send workmen to jail for the offence, so 
they were let off with a caution. But under the other 
Acts they were sent to prison in great numbers. But 
in 1875, by the ‘‘ labour laws” of that year, those old 
Acts were repealed, and the Employers and Workmen 
Act took its place. Its provisions cannot be said to be 
severe, except in cases of the supply of gas and water, 
and in those cases exceptional treatment was and is 
required. It is disheartening to have to record whole- 
sale cases of such breaches of contract, in the coal-field 
areas especially, from time to time. South Wales was 
the chief offender at one time, but lately the North has 
gained some notoriety. Only last week 289 miners 
were summoned to appear at the Blyth Police Court for 
leaving their working places before their time was up. 
The company claimed one day’s damages, and the men 
had to pay 5s. each and 4s. costs. The latter marched 
to the Qoart headed by a band, and were loudly cheered 
by a large crowd at the Court-House. Really there 
is no heroism in breaking a just law, though the men 
pleaded justification through their counsel. Those 
who clamour for more and more law ought to respect 
the just laws that exist; if not, what guarantee is 
there for right and justice under new laws? For a 
long period the Durham Miners’ Association has been 
able to control its members fairly well, but they seem 
to have got out of hand in the last year or two, to the 
grief of their executive council. 


The treatment of Sir William Crossman, of Cardiff, 
by his former colleagues and comrades, the trade 
unionists of that city, is not only grievously regret- 
table, but reprehensible. He was their trusted = 0 
pion. By their votes and influence he was elected a 
member of the Town Council, and, when the town became 
a city, to the City Council, and he was chosen Lord 
Mayor. When the King went to Cardiff on a function 
connected with the new docks, His Majesty sent for 
him on his yacht, and on board gave him his knight- 
hood. His -Majesty’s action appeared to be approved 
by all classes ; the Labour men were pnt over- 
delighted. Sir William won every ition by his 
high character, his courtesy, his uprightness and fair- 
ness, and his political opponents were among the 
loudest in his praise. His society and other trade 
unions ata age him a salary, as he had no means, 
except his trade as a stonemason, to support him. It 
now appears that his guaranteed salary is long in 
arrear, and the lodges do not come forward in his 
support. Had he been thus treated by employers, 
there would have been a great outcry ; but for his own 
comrades and co-workers thus to desert him is abomin- 
able. Itis not alleged against him that he has deserted 
the cause of labour or neglected its interests. What 
is the cause of the neglect? 








The Amalgamated Engineers’ Journal for this month 
again appeals to the members to support the Journal, 
as efforts are made to cover a wider field than the 
mere interests of that section of British trade which 
it primarily represents. It treats in its Editorial 
Notes of the New Patents Act, and its influence, and 
of the efforts in France and Germany to act similarly 
in order to develop the respective trades of those 
countries. It also deals with a recent com tion 


case, in which the dependants of a man killed were 
non-suited because the accident causing death hap- 
pened in a country outside the United Kingdom, and 








able for each ‘operation shall in| the Act did not apply. It is suggested that a worker 


ingdom ought to contract with his 
employer to cover such a case or cases. The chart 
showing the state of employment as it affects the 
Amalgamated Society of Engineers is not very en- 
couraging, though it shows a decrease of 205 on unem- 
ployed benefit—from 10,720 last month to 10,515 in 
this month’s report. On sick benefit there were 3150 
—previous month, 3038; on superannuation benefit, 
5714—previous month, 5697. The total on all benefits 
was 19,180, at a weekly cost of 8018/., or at the rate 
of ls. 11}d. per full paying member weekly. The 
action of the Government as regards the Fair Wages 
Clause in Government contracts is commended as 
likely to abolish the sweating system from all such 
contracts in the future. 





The report of the Amalgamated Society of Car- 
penters and Joiners shows that the membership was 
59,104. Of these, 4703 were unemployed, 3475 bein 
on donation or other out-of-work benefit. On sic 
benefit there were 1380, and on superannuation benefit 
3022 ; besides which 13 members were relieved on their 
travelling cards. Many joinery firms are scheduled as 
closed to the members, not having conformed to the 
society’s rules. One firm is removed from the list, the 
decision being to employ union joiners under the dis- 
trict rules. It appears that the voluntary payment of 
levies to the Parliamentary Wages Fund is not _— up 
to the mark, some branches being reluctant to be thus 
levied ; but on the whole the levies came in fairly well. 
Those who pay complain of those who do not pay. 
This’ is but natural. - Attention is called to the 
practice in some districts of paying part of the 
salary of the district delegate from the central funds, 
instead of from the local funds. The officials are 
reminded that this is against the rules. In reply 
to branch questions as to the payment of certain 
levies, the council informs the branches that all such 
levies are compulsory, and must be entered on the 
cars as such, all arrears being added to arrears of con- 
tributions in the ordinary way. The society is still 
struggling against the adverse conditions in trade. At 
this, the 5 ba season of the year, work is scarce and 
there is a large proportion of unemployed. 


The Iron-Founders’ Monthly Report states that ‘‘ the 
improvement in trade mentioned last month has been 
maintained, the figures are even slightly better, show- 
ing an all-round decrease of 80 upon the various 
benefits.” The total number on the funds was 4825 ; 

revious month, 4905. There were decreases of 78 on 
onation benefit, of nine others unemployed, and of 
10 on dispute ; also of 13 on sick benefit, but an in- 
crease of 12 on superannuation benefit. In the case 
of the latter, the old-age question comes in, for younger 
men have the preference at the present time. The 
total membership was 18,515; a year ago, 19,168 ; 
decrease, 653. Arrears caused by non-employment 
was the cause of the decrease. The weekly cost of 
the above benefits was 1666/., or 2s. 54d. per member 
per week. There was a decrease in the funds of 
19077. 3s. 7d., the total balance at date being 34,279/. 
12s. Negotiations have been on foot for some time for 
an international agreement with the Moulders’ Union 
of the United States, on a similar basis to that at pre- 
sent with the Scottish Moulders’ Union. The matter 
is to be discussed by the branches meanwhile, and 
then a ballot of the members will be taken on the 
terms of the proposed agreement. The basis of the 
proposed agreement is given in full. 





The report of the Iron-Moulders of Scotland is not 
quite so favourable as the above, for there were 142 
more on the unemployed list. There was a further 
loss to capital account of 1719/. 9s. 2d., the net 
balance being reduced to 46,614/. 2s. ld. The cost of 
unemployed benefit was 1792/. 8s. 6d., or at the rate 


of 448/. per week. The indications of trade improve- | 4 


ment are not very bright, but it is hoped that the 
increasing activity in America will help to give an 
impetus to trade in this country. No dispute was on 
at date of report, but the overtime question was still 
in abeyance. But this it is hoped will now be settled, 
as the wages question is out of the way. 





The Ironworkers’ Journal is again full of the report 
of the proceedings of the general conference for the 
revision of rules. It was a model conference in the 

t that there were no bickerings — all went 
smoothly and harmoniously. One amendment to the 
rules was that strike and lock-out pay be raised to 
15s. per week for first-class members, and to 12s. 6d. 
per week for the second class. This seems right 
enough, but such pay is seldom needed, as nearly all 
disputes are settled by the Conciliation Board in the 
North of England and in the Midlands. 


The cameo of the Associated Blacksmiths complains 
that the branch ‘‘returns for the past month do not 
show any marked improvement in trade generally. 
The unemployed list is practically rr although 
a more cheerful tone seems to pervade the industrial 








atmosphere.” It is feared that in the coming winter 
the strain on the funds will not be much relieved. It 
is reported that some good orders have been placed on 
the North-East Coast, the Clyde, and the Forth, and 
that a night shift had been started by a Glasgow firm. 
Unemployed benefit was still at the head of the list. 
The cost of benefits had the effect of still further 
reducing the balance by 74/. 16s. 7d., leaving a balance 
to the good of 20,199/. 6s. 2d. A delegate meeting 
is to be held to consider the whole situation ere the 
issue of the October report. 





A considerable rea of unrest was manifest in the 
South Wales coal-fields last week in co uence of 
disputes as to the operation of the Mines Eight Hours 
Act. It appears to have arisen over the introduction 
of an “‘afternoon shift,” to which the miners object, 
except upon the payment of a “‘ bonus turn.” To this 
the mine-owners object. It is said that the latter have 
been considering whether the employers shall serve 
notices upon all workers to terminate their contracts 
on October 31, or only upon the men at the pits where 
the dispute arose. Some favour one policy, some the 
other. The men, on the other hand, talk of resorting 
to the twentieth Federation rule, by which all the 
collieries will be thrown idle. - There is time yet, from 
date of writing, to negotiate and devise some modus 
vivendi to avoid even a partial stoppage. Other points 
are also raised by the men, all of which might well be 
dealt with at a conference, and if no agreement can be 
arrived at, then at another conference with an inde- 
pendent chairman, as the parties have often done at 
the Conciliation Board. 





The proceedings of the Trades Union Congress are 
dealt with elsewhere. Altogether the quiet town of 
Ipswich had a busy time of it last week, with festivals, 
meetings of various bodies outside the Congress move- 
ment, and open-air —- by aggressive Socialists. 
The delegates were liberally dealt with, but it would 
appear that some of the uninvited, not being delegates, 
made the feasting of the delegates an offence; some, it 
is said, denounced the hosts and hostesses, the dele- 

ates and the officials, for the entertainments. This is 
oolish as well as discourteous. 


At last week’s market in the Midlands, or on ‘Change 
at Manchester, there were few indications of a material 
revival in the iron and steel trades. The tone was 
better, and also the outlook, but orders were not up to 
expectation. However, the placing of orders for de- 
stroyers by the Government must of itself tend to give 
an impulse to the shipbuilding trades, and also to 
the engineering trades. The prospects are therefore 
better ie pattern-makers, moulders, and all sections 
of the engineering group of trades. The autumn and 
winter may not be quite so deplorable for trade as 
circumstances seem to indicate at date of writing. 


About 3000 hop-pickers in one of the chief hop- 
growing areas in Kent struck work last week to secure 
ls. for six bushels instead of seven. The employers 
explained that when they got to the larger size the 
pay would be equivalent. ost of the pickers were 
satisfied with the explanation and resumed work. 





It is arranged that the joint committee of representa- 
tives of employers and operatives in the cotton trades 
will, in Manchester on Tuesday, the 2Ist inst., resume 
the conferences on a scheme of conciliation under the 
chairmanship of Sir Edward Clarke. Few men are 
better qualified for such a post. The question of regu- 
lating wages by a wages board is full of difficult com- 
plications, but the Lancashire men will find a solu- 
tion, if only as an experiment. 





The cotton-spinning trade is still so slack that it is 
intended to continue short time until November 8. 
Ever since July the mills have only been working four 

ays per week ; the loss in wages to the operatives 
has been about 10,000/. weekly. , 


The master tailors of London are organising them- 
selves into a powerful trade union, to protect their 
interests, in view of recent and proposed legislation 
affecting certain trades in which the sweating system 
is notorious. It does not follow that the object of the 
proposed union is to support sweating; it may be 
otherwise. 








German CoaL.—The Rhenish- Westphalian Coal Syndi- 
cate has issued its report for the first half-year of 1909. 
The te output was 39,072,192 tons, against 
40,390,839 tons during the corresponding period of 1908. 
The sales amounted to 31,091,872 tons, or 82.05 per cent. 
of the te allotment, against respectively 33,319,501 
tons and 87.39 per cent. for the corresponding period last 
year. The report says that no material changes have 
taken place since the previous report. The general de- 
pression continues, and as long as this is the case no 
material improvement in the demand for industrial fuel 
can be looked for. June and July of the present year 
have also been unsatisfactory, although June was a little 
better than May. 
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HYDRAULIC FORGING-PRESS. 


WE illustrate below a new type of quick-acting 
hydraulic forging-press, recently supplied by Messrs. 

lelding and Platt, Limited, of Gloucester, to a 
Continental firm of engineers. The press is of their 
most recent design, oa is worked from an accumu- 
lator ata pressure of 1500 lb. per square inch ; it is 
of sufficient power to deal easily with steel billets 
8 in. square, and has a stroke of 18 in., the distance 
from the centre of the anvil-block to the face of the 
standard being 21 in. 

The main slide, which fits in a bored guide, is kept 
from turning by having a flat planed in one side, 
against which the cover bolted to the front of the 
frame is securely held. The slide is very long and 
has a very large bearing surface. The main ram or 
piston is formed solid with the slide and works in a 
gun-metal-lined cylinder, the packing being a combi- 
nation of cup-leather and hemp packing specially 
designed to prevent small leakages, which, unless 














some special provisiun is made, cccur when under 
exhaust pressure only. Provision is, however, made, 
both in the main and lifting cylinders, to carry off any 
special leakage and keep it from the guide surfaces of 
the main slide, so that the lubrication is not interfered 
with. 

The lifting-cylinder is formed in the front cover 
already mentionéd, its ram acting directly upon the 
under surface of the main ram. Except when actually 
pressing upon a forging, the main cylinder is kept 
fully charged from an overhead or other low-pressure 
reservoir, so that high-pressure water is only used to 
produce the actual impression upon the work. The 
small tank carried upon the press-frame is in free com- 
munication with the low-pressure reservoir, and acts as 
an air vessel to prevent shock in the pipes and valves. 

The press is operated by a single lever only, the 
raising and lowering of the press-slide being effected 
by a certain amount of movement being given to the 
lever. As soon as the tool touches the work a slight 
additional movement of the lever instantly brings the 
pressure to bear. The control is thus extremely easy 
and certain, great attention having been paid to ensure 
the utmost simplicity of the valve-gear. The parts 
likely to require renewal dre also very accessible. 
The anvil-blocks are placed diagonally to allow of the 
forgings to be operated upon in either direction. 








Tue Great ANpiInE TUNNEL.—The length of the 
summit tunnel which is now being carried through the 
Andes for the Transandine Railway is 10,100 ft., and 
mly 17334 ft. now remain to be pierced. At the rate of 
266 ft. per month from each side; the tunnel should 
accordingly be completed in December. 








COCKBURNS’ EMERGENCY VALVE. 


WE illustrate below a new type of emergency 
valve which’ has been designed and constructed by 
Messrs. Cockburns, Limited, of Cardonald, near Glas- 
gow. The advantages claimed for it are that it is 
absolutely steam-tight ; there are as few parts as 
possible in its construction, it takes up the minimum 
of space ; it is positive in its action, and it throws a 
very light duty on any form of governing gear that 
may be used in connection with it. When employed 
for reciprocating work it is made part of the main 


regulating valve of the engine, while for turbine} 


machinery it is combined with the bulkhead valves. 


Its action is similar to that of many large throttle | 
| of the valve is the governing of its action, so that it 


valves for marine work, though it is more positive. 
We illustrate two forms of the valve, Fig. 1 being 
a double-beat valve, and Fig. 2 a single-beat valve. 
For reciprocating work the latter type is used for sizes 
up to, and including,.6 in. in diameter, up to 200 Ib. 
working pressure. Above this size, however, and for 
higher pressures, double-beat valves are used. For 
turbine machinery, where they are not incorporated 
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with the regulating valve, but with the bulkhead 
valves, they are of the single-beat type. 

Taking the double-beat valve first, the action of the 
valves is as follows :—When the boiler steam is ad- 
mitted to the space A on the inlet side of the valve, a 

ressure is exerted on the difference of areas of the 
ts V, and V, (V, being the larger), also, by 
leakage past the piston B, on the cross-section of the 
—_ e S where the latter passes through the stuffing- 

x. 

In the single-beat valve the pressure is, of course, 
exerted on the area of the valve V, and steam is required 
on the underside of the piston B to put it in equilibrium. 
Experience has, however, shown that sufficient steam 
leaks past the ring to allow of the highest permissible 
_ for opening, and no other connection between 
the space A and the top of the piston B is needed. 
The small valve which is shown on the top, and which 
is actuated by a lever, is kept closed by the pressure 
of the steam on the back of the valve, and also by the 
lifting action of the spring, until its action is required. 
The gun-metal piston B works in a liner of the same 
eee provision being made for both to expand from 
the centre outwards to prevent jamming. 

The valve, piston, and spindle are separate from the 
regulating screw R, and on the screw being turned 
back, the pressure of steam opens the valves in each 
case, the opening force gradually decreasing until the 
pressures are the same in the inlet and outlet of the 
valve. A further constant opening force, due to the 
pressure acting on the area of the spindle, where it 
passes through the stuffing-box, is then present. The 
valve can, of course, be again closed in the ordinary 
way by means of the regulating screw. 











To close the valve by means of the emergency gear, 
the small Boca smyth: Me V,, fitted with Steal deren, 
is opened tothe atmosphere, which action exhausts the 
steam from the top of the piston B, whereupon there is 
a closing force on the area of the piston, less the pre- 
viously-mentioned spindle area. This closing force 
gradually decreases as the difference of pressure in the 
inlet and outlet increases, until there is a constant 
closing force, which is equal to the pressure into the 


| difference of piston area and the area tending to open 


the valve. 

On the actuating-valve being again closed the steam 
passing the piston puts this in equilibrium, and the 
opening force already referred to returns the valve to 
its proper amount of lift. A very important feature 
will not open or close too rapidly. In opening, both for 
the ordinary and emergency gear, the steam has to 
pass the piston to produce equilibrium, the initial 
clearance between the piston and the cover is about 
one twenty-fourth of the volume that it is when the 
valve is full open, so that if the valve should hang in 
any way, as some bulkhead valves have been known to 
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do, and then suddenly start open after the reliev 
ing screw has been turned back some considerable 
distance, the steam, not being able to pass the 
piston quick enough, the clearance steam is imme- 
diately expanded down, and the valve is brought up 
before it a travelled more than a fraction of its 
stroke. +t 

For emergency closing, the = is regulated by 
the area of the Sutlet orifice. This area is placed on 
the exhaust side of the small actuating-valve, and is 
formed between the spindle and the seat, so that 
any foreign matter which may have lodged in this 
restricted area will, on the movement of the spindle, 
be loosened and cleared away by the first rush of 
steam. 

The exhaust must on no account be connected with 
the condenser, as the area of the orifice is so designed 
that the compression of the atmosphere is relied on to 
decrease the speed before the valve and the seat, or 
the valves and the seats, come in contact, in case the 
moving parts hang for a moment, and then suddenly 
start away on the steam being exhausted from the top 
of the piston. 

We understand that these valves have been supplied 
to a number of steamers, and are giving great satis- 
faction. 








InpIAN Rattpway Workine Expenses.—The ratio of 
working expenses to traffic receipts upon Indian railways 
appears to be steadily rising. In 1901 it stood at 46.79 
per cent. ; in 1902, at 49.24 per cent. ; in 1903, at 47.52 
per cent. ; in 1904, at 47.36 per cent. ; in 1905, at 47.8) per 
cent. ; in 1906, at 49.89 per cent. ; in 1907, at 51.42 per 
cent. ; and in 1908, at 60.24 per cent. The advance in the 
ratio last year is explained, to some extent, by a falling 
off in the receipts in consequence of the poor monsoon of 
1907. On the other hand, there can be no doubt that 
Indian working expenses properly so called have been 
materially ineruened of late by dearer materials and more 
costly labour. 
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INTERNATIONAL ELECTRICAL 
STANDARDISATION.* 


By Ormonp Hiemay, Chief Electrical ineer, Electrical 
Standards Laboratory, Ottawa, 

In several countries, and from time to time, rules and 
regulations for testing electrical machinery have been 
issued. The United States of America was the first to 
study the problem, and as far back as 1899 the American 
Institute of Electrical Engineers issued their first report. 
France, Germany, and Great Britain followed with their 
respective rules, which, though dealing with practically 
the samé subjects, contain differences, the result not’ so 
much of scientific reasoning as of national environment. 

St. Louis Resolution.—It was in view of the growing 
divergence in the standard rules of the different countriee 
that the Chamber of Government _ of the 
International Electrical Congress of St. Louis, held in 
September, 1904, adopted the resolution (see Statutes, 
Article 1, Appendix No. 1) which led to the formation of 
the International Electro-Technical Commission. 

I wish to present to you the general organisation, the 
aims and objects, of this important movement. Colonel 
R. E. Crompton, C.B., presented a report to the Con; 
on the subject. This report} was much discussed, and the 
Chamber of Government Delegates drew up the resolution 
which has been incorporated in the first article of the 
statutes. In drafting this resolution every endeavour was 
made to word it in such a manner as to give the proposed 
Commission, when it came into being, as wide a reference 
as possible. At the close of the meetings Colonel 
Crompton was requested to take in hand the practical 
realisation of the resolution referred to in conjunction 
with the President of the American Institute of Elec- 
trical Engineers. 

Preliminary Work.—On his return to England Colonel 
Crompton brought the subject before the principal tech- 
nical societies, who gave it their careful consideration, 
and, finally, the British Institution of Electrical Engi- 
neers appointed an executive committee, under the chair- 
manship of Mr. Alexander Siemens, to take matters a 
step further and correspond with the technical societies 
of the world. Colonel Doemshen, as honorary secretary 
of this small committee, wrote to the technical societies 
of the various countries asking them whether, in view of 
what had taken place at St. Louis, they would be prepared 
to send delegates to a pro preliminary meeting which, 
it was su ted, might he held in 1906 in London. 

Preliminary Conference.—The preliminary conference 
was held in London at the Hotel Cecil on June 26 and 27, 


1906. Fourteen countries were represented, and about 
forty delegates were present. A tentative set of rules, 
which had been drawn up by the British Executive Com- 


mittee, was submitted to the conference as the basis of 
the discussion. 

On the suggestion of Mr. C. O. Mailloux, who, with 
Dr. Crocker, represented the American Institute of Elec- 
trical Engineers, a committee, with one representative 
from each country, was appointed to discuss the rules 
seriatim, and, as was to be expected, they were very 
considerably modified. The committee endeavoured to 
draw up the rules in such a way as to place every 
country joining the Commission on an absolutel ual 
footing, to accord each committee perfect Secdiaa 
to arrange its own affairs, and, above all, to keep the 
constitution of the Commission as simple as_ possible. 
The necessity of a central office to keep the records and 
be the centre from which all official communications 
should be issued was recognised at the commencement, 
and it was at first suggested that each country should 
contribute to the expenses of such an office in proportion 
to the number of the members of their society.. This, 
suggestion, however, did not find favour generally, 
because. of the difficulty of deciding what proportion, 
should be contributed by those countries who might be 
under the necessity of applying to their Government for 
financial assistance, to enable their committee properly 
to take part in the work. On the other hand, the, 
ats yt of equal vote and equal taxation was insisted; 
upon by many and finally agreed to; and, indeed, the 
fact that each country is on an equal footing must mate- 
rially assist towards the success of the movement. ] 

In discussing the general organisation the most impor- | 
tant nts were :— 

1. The voting power of each country, and the method 
of recording the vote. 

2. The formation of the electro-technical committees 
by the Government in any country having no technical 


society. 

3. The adequate representation of manufacturers on 
the electro- nical committees. 

4. The probable cost devolving on a country nominating 
an electro-technical committee. 

It will be seen on reference to the statutes that the 
greatest possible liberty has been accorded to each local 
committee, It is also recognised that although the de- 
cisions arrived at and issued by the Commission do not 
carry legal weight, they represent'the best acknowledged 
practice of the day, and shouid therefore secure wide 
adoption by producer and user. 

It was agreed that French and English should be the 
official languages of the Commission, and the statutes were 
provisionally adopted subject to the approval of the 
authorities who had appointed the delegates. 

First Officers.—The late Lord Kelvin was elected first 
na of the Commission, and Colonel R. E. Crompton, 
>. B., was appointed first honorary secretary. 


* Abstract of paper read before the Engineering Section 
of the British Association at Winnipeg. 
+ See Transactions of St. Louis International Electrical 


1 Prelimé ; 
conference the Briti 


misation.—Soon after the preliminary 

Institution of Electrical Engineers 
appointed the British Electro-Technical Committee, Sir 

ohn Gavey, C.B., being the president, with Sir William 
Preece, K.C.B., and Mr. Alexander Siemens, vice-presi- 
dents. The committee, which is representative of the 
different branches of the electrical profession, is re- 
appointed year, and is governed in the same manner 
as any other committee appointed by that institution. 

The central office was started with Mr. C. le Maistre, 
Assoc. M. Inst. C.E., M.I.E.E , as secretary, who drew up 
the report of the preliminary conference, and sent it to 
the different societies. In 1907 committees were formed 
in France, Hungary, Mexico, the United States, and 
Spain ; while in Canada, which was a represented 
at the conference, Government assistance has been ob- 
tained towards forming a committee. In 1908 several 
other committees were formed. A full list of the various 
committees is given in Appendix IT., 397. 

The question of summoning a meeting of the Commis- 
sion was not formally discussed at the preliminary con- 
ference, as it was felt that some time must necessarily 
pou 7p before the organisation of the different committees 
could be in any way complete. The British Committee, | 
however, at an early date, started work upon the ques- 
tion of nomenclature, and appointed a sub-committee! 
under the chairmanship of Mr. A. P. Trotter, the Elec-) 
trical Adviser to the Board of Trade, to discuss the; 
details. Meanwhile the central office drew u 
to the committees a number of su; tions dealing with! 
the principles underlying the question of nomenclature. { 

About I une, 1908, it became evident that sufficient pro-; 
one was being made for a meeting of the Council to be; 

eficial ; and therefore Colonel mpton, in his capa-| 
city of honorary secretary, approached the nine com-} 
mittees, at that time formed, suggesting that such meet-, 
ing should be held in October, 1908, directly after the. 
close of the Congress on Units. 

Council Meeting.—The Council meeting was held in 
London on October 19, 1908, the opening address bein; 

iven by the Right Hon. A. J. four, and Colonel: 

rompton was able to report very gratifying progress,’ 
showing that there were ten electro-technical committees! 
actually formed, six countries about to form committees,’ 
as well as a few other countries seriously considering the 
advisability of nominating committees. 

Nine electro-technical committees were represented by. 
their official delegates, the United States Committee 
being, unfortunately, unrepresented. Australia, Brazil,} 
Japan, Roumania, and South Africa, in which countries 
electro-technical committees had not at that time been 
established, were also represented. Australia arid South 
Africa are now forming committees, and in both cases 
have, I believe, obtained Government support. Professor 
Elihu Thomson was elected president to succeed the late 

ord Kelvin. 

A committee, which held three meetings, was appointed 
to consider the agenda, which had been drawn up and 
previously circulated. These meetings were presided 
over by Sir John Gavey, assisted by Dr. Silvanus Thomp- 
80 
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n. 
The statutes were again gone into, and a very import- 
ant modification introduced in Rule No. 5. Previously 
it had been necessary to obtain a unanimous vote before 
any decision could be published as a recommendation of the 
Electro-Technical Commission. The French Committee, 
who were at first anxious to retain the ‘‘ unanimity” in 
this rule, very courteously gave way to the general 
feeling of the meeting that it would be practically impos- 
sible to obtain unanimity on any question, however 
simple. It is, nevertheless, essential that all international 
recommendations should be arrived at more or less unani- 
mously, and to ensure this it was finally decided that any 
recommendation to be a decision of the Commission must’ 
be accorded at least a four-fifth majority in itsfavour. As’ 
this article contains the whole basis of the Commission, ‘ 
every endeavour has been made to ensure against any 
modification of the manner of arriving at the decisions, 
except upon the unanimous vote of all countries joining 
in the work of the Commission. 

he question of nomenclature was very carefully dis- 
cussed, to try and obtain international agreement upon 
the explanations of the important terms used in the 
electrical industry of the world. It is, without doubt, 
difficult to obtain an identical explanation in French an 


Eagiieh for each term, because for many terms there are 
i 
country or the other. Some opinions have even been ex- 
p that a certain amount of latitude might be 
other hand, if once this were allowed, the door would be 
opened to differences which would tend to delay the very 
Commission. (The Resolutions with regard to nomen- 
oa given ~ ——— III., page 397). 
subject not only of great impo growin 

interest generally, is that of illumination, and the te 
the notice of the Commission by the French Committee, 
calls for a few remarks. 

from an international agreement on this point, and seeing 
that the first investigations with regard to an absolute 
the decisions of the Conference of 1884 and the Inter- 
national Congress of 1889, the French Committee sug- 
the name of ‘‘ international candle,” related in a definite 
manner to the various units at present employed. After 
poned for two curious reasons. The German delegates 
were unable to recognise the findings of the Zurich 


and issued;| ag 


interested in the question had not been re mted, and 
the British delegates were in a similar position, but from 
an entirely different reason, because the legal officials— 
the Metropolitan Gas Referees—had not been represented. 
Since the meeting of the council the different committees 
have considered the subject from the point of ‘view of gas 
and electricity. In Great Britain the official co-operation 
of the Metropolitan Gas Referees and the Institution of 
Gas ineers was obtained, and in America the Bureau 
of Standards of Washington, the Illuminating Engineer- 
ing Society, the Gas Institute, and the American Institute 
of Electrical Engineers have acted in concert. 

At the time of writing the majority of the Electro- 
Technical Committees have to the proposition of 
the British Committee (see Appendix No, 4) to call the 
international unit of candle power the ‘“‘ International 
Candle.” Some objections have been raised that the 
actual term itself is too long to be pronounced in every- 
7 arene. It is, perhaps, unfortunate that the same 
abbreviation does not apply in the different languages, 
but possibly some symbol might be found to be employed 
internationally. Succeeding con have generally 
recognised the principle that a unit should have a special 
name created for it, of an absolutely different character, so 
as to distinguish it from the quantity which it is called 
upon to measure. At the same time the general public 
are now educated up to the use of the term ‘‘16-candle 
power lamp,” and if they were obliged to speak of lamps 
16 “‘pyr” or 16 “phos,” as was suggested by M. 
Blondel, or if the name of any eminent man were chosen, 
it is somewhat doubtful whether these terms would be 
likely to be generally adopted. 

'The vexed question of symbols was touched on, and a 
discussion took place with regard to the principles under- 
lying the whole subject. Although it would be an 
extremely difficult task to obtain agreement upon an 
international system of symbols, there is no doubt that 
agreement on small general principles can arrived at, 
and general ment may even be reached upon a few 
of the fundamental letters nH, in. common use. 

Several del were under the impression that the 
metric system would be a serious bone of contention ; but 
Colonel Crompton clearly showed that the-work which 
the Commission had to undertake would not necessitate 

y great use of linear measurements, and it was decided 


.| that in those cases in which the Commission had to make 


use of linear measurements in its work the metric system 
should be adopted, but that any electro-technical com- 
mittee should ave the right to add the equivalent value 
in poockel 

*Before*iny question of international agreement as to 
the tests of electrical machinery can be discussed, the 
differgnt nations must ‘agree ‘upon the explanations of 
the terms in general use in the industry, and therefore 
nomenclature becomes a subject of great importance to 
the ‘of the-work. This does .not, ofcourse, pre- 
vent other questions being put forward for discussion, 
with a view to future agreement. The rating of electrical 
machinery, for instance, has already been considered in 
several countries, and, broadly speaking, the rules do not 
differ very greatly in their essential points, but rather 
in the details, which are dependent upon local conditions. 
At the.same time it is quite evident that simple rules for 
the rating of machinery drawn up on a broad basis, with- 
om going into great detail, will be of great international 
utility. 

\Standerdiaation in itself is nothing more or less than 
organisation of manufacture, and the question as to the 
course to be followed in order to obtain the best results 
ig hardly more open to’ argument than the desirability of 
the final result, though in the earlier stages tha-work 
must be of more or less tentative nature. Such a work 
must be of benefit to manufacturer and to user alike, and 
for this reason, if for no other, both must be consulted 
before any decisions are arrived at. International 
trade in electrical apparatus and machinery is bound to 
be facilitated by the establishment of an international 
— of nomenclature of physical, mechanical, and 
electrical conditions of tests, and it is very clear that to be 
successful this work calls for the intelligent co-operation 
amongst those who direct and influence the industry 
throughout the world. 

The adoption of an international system of nomencla- 
ture will minimise the difficulties of distance and lan- 


d{ guage and greatly assist in the comprehension of specifi- 


cations, and, a increase economy and rapidity 
in production. e fact that’ user and manufacturer 
alike are equally interested in the drawing up of any rules 
for the classification of electrical .machinery is, un- 
doubtedly, a cogent argument why countries which do 
not manufacture electrical apparatus should take as active 
a part in the deliberations of the Commission as that 
taken. by those countries who do. If any rules are to be 
international in the true sense of the meaning, it is 
imperative that the particular conditions affect any 
one country should receive adequate consideration before 
any decisions are finally arrived at. This is the more 
important in view of the so-called ‘‘international” con- 
gresses which have been held of late years, the labours of 
which are of questionable benefit. 





APPENDIX I. 


These statutes, considered at the preliminary meeting 
held in London on June 27, 1906, were adopted in their 
om form at the meeting of the Council held in 

mdon on October 22, 1908. ! 
1. The Commission is formed for the purpose of 
carrying out the following resolution of the Chamber o 
Government delegates at the International Electrical 
Cor of St. Louis in September, 1904 :— 








Congress, vol. ii., page 768. 


erent shades of meaning which are special to one 
allowed in giving the explanations of the terms ; on the 
unification which is one of the principal objects of the 
rtance, but of 

to adopt an international unit of candle power, brought to 
Recognising the advantages which would be derived 
unit of white light have received official sanction by 
gested that an international unit might be adopted under 
some discussion, however, this position was post- 
Commission on Photometry, as the electricians 





‘**That steps should be taken to secure the co-operation 
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of the technical societies of the world by the appointment 
of a representative Commission to consider the question of 
the standardisation of the nomenclature and ratings of 
electrical apparatus and machinery.” £ 

2. Each self-governing country desiring to join the 
Commission may form an electro-technical committee for 
its own country, and each committee may choose a 
president and two vice-presidents from its members, and 
elect a secretary, who shall keep the records of the com- 
mittee and have charge of all correspondence. 

3. These committees should, in the first instance, be 
formed, one for each country, by the technical societies of 
each country, provided that these societies have been in 
existence at least three years before participating in the 
formation of such committees, and provided that they 
deal with electrical engineering either exclusively or in 
conjunction with other technical subjects. The persons 
appointed on the committees need not be members of 
technical societies. ae. 

In a country having no such technical societies the 
Government may appoint the committee. 

4. Each committee shall-send technical delegates to the 
Commission. The credentials of the said delegates shail 
be subject to the approval of the Council of the Com- 
mission. 

5. Each any 
either by person, b: 


shall be entitled to one vote only, 
y proxy, or by correspondence, what- 
ever number of delegates it may appoint. 

Only such decisions may be An ished as those of the 
International Electro-Technical Commission which have 
been by a majority of at least four-fifths of the 
votes reco . 

6. The central office of the Commission shall be 
situated, for the present, in London. 

7. At the preliminary meeting of the Commission called 
for June 27, 1906, the delegates who attend shall elect 
the president and honorary secretary of the Commission, 
who need not be delegates. 

8. The affairs. of the Commission and the methods of 
carrying out its objects shall be determined by the Council 
of the Commission. 

The Council shall consist of :— 


(a) The president of the Commission. 

(b) The presidents of the electro-technical com- 
mittees, who shall be vice-presidents of the 
Commission ex officio. i 

(c) One delegate from each electro-technical com- 


mittee. 
(d) The honorary secretary. 


The Council shall appoint the honorary secretary and 
the personnel that it may consider necessary, upon such 
terms and subject to such notice as-the Council may 
determine. 

9. The first presidents and delegates of the electro- 
technical committees shall serve on the Council until 
December 31, 1907. At the end of that year, and of each 
of the following years, each electro-technical committee 
shall, during the month of December, report to the 
honorary secretary any change in its representation. 

The Council shall elect each year the president and 
the honorary secretary of the Commission, and their term 
of office shall be the calendar year dating from the first 
day of January following their electi n. They shall be 
eligible for re-election. In case the r gular election shall 
not have been held, they shall retain their vffices until 
their successors have been appointed. 

10. As a rule all the business of the Commission is to 
be conducted by correspondence between the electro- 
technical committees and the central office, but the 
president of the Commission, or, in case of his absence or 
of his inability to act for other reasons, one of the vice- 
presidents may, in conjunction with another vice-presi- 
dent, call a meeting either of the Council only or of the 
whole Commission, as the case may be, and such meetings 
shall be held in London, or in such other place as the 
majority of the Council may choose. 

A meeting shall also be called when duly requested by 
the electro-technical committees of three countries. The 
day of meeting shall be fixed within three months of 
the date of the receipt of the request at the central 
office of the Commission. 

11. Each electro-technical committee may fix its own 
rules as it thinks fit, provided these rules are not incom- 
patible with those of the Commission. 

12. Each electro -technical committee shall provide 
funds for its own expenses, and shall contribute to the 
expenses of the central office a share, which shall be 
equal for all countries joining the Commission, 

13. The accounts of the central office, which shall be 
made up annually, shall be signed by the president, or 
one of the vice-presidents, and the honorary secretary, 
and the report A a professional auditor shall be accepted 
as proof of the correctness of the same. 

14. Alterations in these statutes may be proposed by 
an electro-technical committee, and shall be duly com- 
municated to the honorary secretary in writing. 

Upon the receipt of such proposals the honorary secre- 
tary shall, without delay, communicate them to all 
electro-technical committees, and shall fix a date, not less 
than four months from the date of his letter, by which 
date the electro-technical committees may state objec- 
tions in writing. 

If two-thirds of the countries sending delegates to the 
International Electro-Technical Commission give their 
consent to adopting the pro alterations, either ex- 
pressly or by not replying to the honorary secretary within 
the preseri time, the proposed alterations shall be 


submitted to the Council, and shall be dealt with as the 
Council may think fit; but any modifications dealing 
with Article 5 can only be decided by the unanimous 
vote of those countries joining the International Electro- 
Technical Commission. 
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Exectro-TEcHNICAL COMMITTEES. 























Date of ’ ; 
Country. Formation. President. Vice-Presidents. | Secretary. ete at 

Belgium ..| March, 1909 Professor Eric Gerard Mr. L. Mittewie ee 27 
Brazil ..| Feb., 1909 Professor H. Morize.. es as Mr. F. Moreira as 5 7 
Canada ..| Oct., 1908) Dr. R. B. Owens a ies am Mr. Ormond Higman +} 10 
Denmark .. -. June, 1908 Mr. G. A, Hagemann { a ¥ Me a rene . } Professor Absalon Larsen .. 19 
France .| July, 1907, Mr.R.V.Picon .. {| Mi Sesame “| Mr, Oh. David | 35 
Ge’ y ..| April, 1907 Dr. E. Budde.. ..| Professor H. Gorges ..| Herr G. Dettmar... ° 4 
Great Britain July, 1906 Mr. Alex. Siemens .. .| Sir William Preece, K.C.B. | Mr. C, Le Maistre , 23 
Hungary May, 1907 Mr. Otto T. Blathy .. Dr. Mauritius Tempis Hoor | Mr. Emil Szvetics 23 
Italy | Feb., 1909 

Mexico June, 1907 Sr. E. Perez .. om .| Sr. Emilio Leonarz ,. ..| Sr. Juan Sanchez .. * 19 
Spain ae | Nov., 1907) Sr. J. Alonso y Millan és ee Sr. José Abbad Se “ 4 
Sweden .. ..| May, 1907) Mr. C. A. Rossander ee oe Mr. E. C. Ericson ws 12 
ee, Sate of} | June, 1907, = {| eid «= * |} Dr. A. E Kennelly 21 





APPENDIX III. 
RESOLUTIONS WITH REGARD TO NOMENCLATURE. 


(a) Nomenclature appears to be an important part of 
the work which the Cienebalen has to Sadectstie, and 
it is suggested that, for the present, the attention of all 
electro-technical committees shall, as far as ible, be 
concentrated on this subject and that an official glossary 
be compiled. 

(b) h electro-technical committee should forthwith 
commence its work on nomenclature by preparing an 
electro-technical glossary arranged in alphabetical order, 
in their own language. These terms, together with their 
explanations translated into the official languages of the 
Commission {English and French), shall, as soon as the 
list for the first five letters (A—E) is completed, be for- 
warded to the central office for communication to the 
other electro-technical committees. The same procedure 
shall be followed for the next five letters, and so on until 
the alphabet is completed. In carrying out this work 
each electro-technical committee should, as far as prac- 
ticable, utilise the work already done by others, to whom 
due credit should be given in each case. 

(c) The glossary, when adopted by the Commission and 
duly authorised by the Council for publication, may be 
issued in parts to avoid delay. 

(d) In all questions of nomenclature, when drawing up 
definitions of electrical machinery and apparatus, the 
definitions shall be so worded as to pone ger Mo 
in any way with invention and prc 

(e) If in any language there are several equivalent 
terms:in general use which express the same meaning, 
the terms shall, as far as possible, be chosen which are 
most likely to be adopted in other countries. Countries 
speaking practically the same language should make 
every effort to come to an agreement with regard to 
uniformity in terms and explanations. 


APPENDIX IV. 


Report OF BritisH ELEcTRO-TECHNICAL COMMITTEE WITH 

REFERENCE TO THE INTERNATIONAL Unit or LiGHt. 

The British Electro-Technical Committee, acting on the 
desire of the Council of the Commission, as expressed at 
its meeting held in London in October, 1908, ~_— now 
obtained the official co-operation of the gas industry of 
Great Britain. 

The details of the subject have been considered 
sub-committee, under the chairmanship of Dr. R 
Glazebrook, F.R.S. (Director of the National Physical 
Laboratory), assisted by Dr. S. P. Thompson, F.R.S. ; 
Professor C. V. Boys (official representative of the 
Metropolitan Gas Referees), and Mr. J. W. Helps, 
M. Inst. C.E. (official representative of the British 
Institution of Gas Engineers). 

The Report of this sub-committee was considered at a 
meeting of the British Committee held on March 16, 
1909. 

The British Committee, in view of the favourable 
action taken by the authorities in the United States of 
America, now have the honour to submit, for the con- 
sideration of the International Electro-Technical Commis- 
sion, the proposal, as already outlined by the different 
laboratories concerned, that the name ‘* International 
Candle” be adopted. This pro “International 
Candle” would be related to the different units of light 
in the following manner :— 

1 International Candle = 1 Pentane Candle. 

1 International Candle = 1 Bougie Decimale. 

1 International Candle = 1 American Candle. 

1 International Candle = 1.11 Hefner Candle. 

1 International Candle = 0.104 Carcel Candle. 
Therefore 

1 Hefner Candle = 0.90 International Candle, 

In further explanation thereof, the British Committee 
beg to append the following statement, which is an 
extract of a statement received by the Director of the 
National Physical Laboratory, London, from the Director 
of the Bureau of Standards, Washington, United States 
of America. 

In order to determine as accurately as possible the 
relations between the unit of light employed in France, 
in Germany, in Great Britain, and in the United States 
of America, comparisons have been made at different 
times during the past few years between the unit of 
light maintained at the Bureau of Standards. Washing- 
ton, at the Laboratoire Central d’Electricité, Paris, at 
the Physikalisch-Technische Reichsanstalt, Berlin, and 
at the National Physical Laboratory, London. 

The unit of light at the Bureau of Standards, Wash- 
ington, has been maintained through the medium of a 


by a 
. 











series of electric glow lamps, the values of which were 
originally obtained in terms of the Hefner unit. 

The unit of light at the Laboratoire Central d’Elec- 
tricité is the Bougie decimale, which is the twentieth 

t of the standard defined by the International Con- 
erence on Units of 1884, and which is taken, in accord- 
ance with the experiments of M. Violle, as equivalent to 
0.104 of the Carcel ~y : (the Carcel lamp burning in an 
atmosphere at normal barometric pressure (760 mm.) and 
containing 10 litres of water vapour per cubic metre). 

The unit of light at the Physikalisch-Technische 
Reichsanstalt is that given by the Hefner lamp burning 
in an atmosphere at normal barometric pressure (760 mm. ) 
and containing 8.8 litres of water vapour per cubic 
metre. 

The unit of light at the National Physical Laboratory 
is one-tenth of that given by a 10-candle Harcourt 
Pentane lamp burning in an atmosphere at normal baro- 
metric pressure (760 mm.) and eontaining 8 litres of 
water vapour per cubic metre measured by a ventilated 


hygrometer. 

Tn addition to the direct comparisons of flame lamps 
carried out recently by the National Laboratories in 
Europe, one comparison was made in 1906 and one in 
1908 between the American and European units by means 
of carefully seasoned carbon filament electric lamps, and 
as a result of all the comparisons the following relation- 
ships are established between the above units :— 

The British unit has the same value within the errors 
of experiment as the French unit. It is 1.6 per cent. less 
than the unit employed by the United States of America, 
and 11 per cent. greater than the German unit. 

In order to come into agreement with Great Britain 
and France, the Bureau of Standards of Washington, 
United States of America, proposed to reduce their 
standard candle by 1.6 per cent. provided that France and 
Great Britain would co-operate with the United States of 
America in maintaining the common value constant, and 
the directors of the Bureau of Standards, y bagpee yor of 
the Laboratoire Centra] d’Electricité, Paris, and of the 
National Physical Laboratory, London, have to 
adopt this proposal in respect of the. photometric 
standardisation which they undertake. 








SpanisH Rattways.—The average length of railway in 
operation in Spain in 1908 was 7076} miles. The re- 
venue for the year was 12,155,865/., or 317,647/. more 
than the ae amount for 1907. To last year’s 
effective mileage the ‘Northern of Spain Railway contri- 
buted 2300§ miles; the Madrid, and Alicante 
Railway, 2281} miles; and the Andalusian Railway, 6758 
miles. The revenue of these three undertakings last year 
was :—Northern of Spain Railway, 5,188,606/. ; Madrid, 
Saragossa, and Alicante Railway, 4,542,017/.; and the 
Andalusian Railway, 864,897. 





THE CONSTRUCTION OF AUTOMOBILES IN ITALY.—The 
Rassegna det Lavori Publici e delle Strade Ferrate, referring 
to this subject, 4 that the imports of automobiles into 
Italy have gradually decreased from 931 in 1906 to 725 in 
1907. and 348 in 1908, while the exports of automobiles 
manufactured in Italy have inc from 899 in 1906 to 
1283 in 1907 and 1629 in 1908. The exports were to 
France, Great Britain, Switzerland, Germany, Austria- 
Hun , and to countries outside Europe. The Italian 
bicycle industry, on the other hand, cannot cope with the 
national demand; bicycles are imported from Germany, 
which country supplies half the quantity, and also from 
Great Britain, France, the United States and Switzerland. 

Pustic Works or New Sour Wates.—The extra- 
ordinary progress of this State is reflected by the pro- 
ceedings of the State Parliament on July is last in 


granting supplies for Government works on a large scale 
—viz., 3,491,630. Amongst these are nts for the 
existing railways, new rolling-stock, and duplication. 


Sums have been allotted towards the construction of new 
lines from Belmore to Chapelroad, Mudgee to Dunedoo, 
Cowra to Canowindra, Kyogle to Casino, Narromine to 
Peak Hill, Lockhart to Clear Hills, Cooma to Bombala, 
and North Coast railways, the latter allotment being 
250,000/. Among other works included, some involving 
large expenditure are Sydney Harbour works, Barren 
Jack storage reservoir, country town water supplies, 
Sydney public abbatoir, Sydney new streets, sewerage, 
railway deviation to cut out the Lithgow Zig - 2 
(100,0007.), and many others. This amount of about 
millions represents only sums advanced towards the ex- 
penditure on works now mostly in progress, and does not 
indicate the total expenditure to be incurred on the 
undertakings mentioned above. 
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THE NATIONAL TRANS-CONTINENTAL 
RAILWAY.* 


By Duncan MacPuerson, M. Inst. C. E. 


An Act respecting the construction of a National Trans- 
Continental Railway was assented to by the Dominion 
Parliament on October 24, 1903, which provided for the 
construction of a line to be operated as a common railway 
highway across the Dominion of Canada from ocean to 
ocean, and wholly within Canadian territory. 

This line was, by the Act, divided into two distinct 
parts: the Eastern Division, from Moncton to Winnipeg, 
to be constructed under a Government Commission ; and 
the Western Division, to be constructed by the Grand 
Trunk Pacific Railway Company, extending from Winni- 

to.the Pacific Ocean. 

Phe Act provides that the Eastern Division shall be 
built from the eastern terminus at Moncton through the 
central parts of the Province of New Brunswick and 
through the Province of Quebec, by the shortest available 
line, to the city of Quebec; then westerly through the 
northern part of the Provinces of Quebec and Ontario, 
and through the Province of Manitoba to the city of 
Winnipeg. 

The Commissioners and Chief Engineer were appointed 
by Order-in-Council, August 20, 1904, and met within a 
few days for organisation. One of the first questions to 
determine was in regard to the survey work to be under- 
taken, during the autumn and winter, on that portion of 
territory not covered by the Grand Trunk Pacific Rail- 
way parties who were out east of Winnipeg, in the 
direction of, and nearly up to, Lake Abitibi. It was 
decided to form the territory between Moncton and near 
longitude 84 deg. into four districts—‘‘ A,” ‘‘B,” ‘‘C,” 
“PD”: **A” from Moncton to the boundary between the 
Provinces of New Brunswick and Quebec, sup to be 
about 290 miles; ‘*B” from the boundary to Clear Lake, 
about 420 miles; ‘‘C” to the provincial boundary between 





reports, sent to headquarters monthly. These reports 
were carefully gone over by the chief and assistant chief 
engineer, necessary changes ted, and instructions 
issued accordingly. Whenever the head of a party com- 
pleted what he considered the best possible first location, 
the engineer-in-charge was c , and another man 
given a chance to improve the line by making his best 
attempt at a revised location. The original head of the 
party, or a third man, was given a chance still further to 
revise for a further location. In this way it was found 
that a healthy rivalry was established, and good results 
obtained. Revision of location is, however, never con- 
sidered as finished until construction work is well under 
way, as it is often found, after the line is cleared, that 
slight aan will effect a very considerable saving. An 
equation table giving definite values for savings in dis- 
tance, curvature, rise and fall, &c., was furnished to 
parties in the field, so that, having the estimated cost of 
construction of any two or more ore the better one to 
adopt from all points of view could be at once determined. 
‘aximum Curves.—The maximum curve used is 6 deg. 
(radius, 955 ft.), and is only used sparingly where the 
Lae a ape conditions prohibit an easier radius with 
reasonable cost. All curves of 1 deg. (radius, 5730 ft.) and 
sharper are connected to their tangents with easy spirals. 
The maximum es decided upon are, so far as the 
writer is aware, the easiest on any trans-continental line 
in America, being on tangents 0.4 per cent. = 21.1 ft. per 
mile adverse to the major or east-bound traffic, and 0.6 
per cent. = 31.68 per mile against the comparatively 
a wene-houne Lee a maximum — 
u sparingly, and only for the purpose of avoiding 
heavy work. On curves the grades are reduced 0.04 ft. 
per degree in the index of the curve, so that on the 
maximum curve of 6 deg. the maximum east-bound grade 
would be 0.4 minimum 6 x 0.04 = 0.16 per cent., or 
8.44 ft. per mile. 
The whole line between Moncton and Winnipeg, with 
the slight exception of short approaches to the Quebec 





soon as it and the portion of the main line between the 
junction and Winni was completed, to start operating 

tween Fort William, Winnipeg, and west, thus giving 
another outlet to the Great Lakes from the western 
wheat-fields. 

The summer of 1906 was a busy one in railroad con- 
struction all over the continent of North America, the 
result being that wages rose to the abnormal rate of 
2.50 dols. per day for unskilled labour, and even then 
good men were almost impossible to obtain, so that pro- 
gress was not as fast as was anticipated on the two first 
main contracts let. The financial depression in 1907 
proved, in some ways, a blessing in disguise to railway 
contractors ; as only roads which were strong financially 
were able to do any new construction, men were more 
plentiful, and at uced wages. From time to time, as 
the final location was completed on different sections, new 
contracts were let until, on October 29,1908, the last con- 
tracts were let on districts ““D” and “E.” In the 
summer of 1908 an army of 21,000 men were working on 
the various contracts between Moncton and Winnipeg. 
The originally estimated distance of 1900 miles between 
these points had been reduced gradually by repeated 
revisions of location at various points to a distance of 
1804.8 miles. This distance is 261 miles less than the 
shortest distance over any other combined railways 
between Moncton and Winnipeg. The distance between 
Winnipeg and Quebec City, over the Trans-Continental 
Railway, will be 1351 miles, which is 223 miles shorter 
than the Canadian Pacific Railway, and the grades are so 
much more favourable that engines of equal capacity 
should haul nearly twice the load on the former line that 
they could on the latter. 

ransportation of grain by water has always been 
much cheaper than by rail, but the latter has been slowly 
and surely cheapening until the present time, when the 
easy gradients and tremendously powerful locomotives of 
modern lines will make a combination on land difficult to 
excel, or peradventure to equal, on water. 
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Quebec and Ontario, about 300 miles ; and ‘‘D” to near 
longitude 84 deg., about 240 miles. 

Soon after ‘cn four districts had been formed the 
Commissioners arranged to take over from the Grand 
Trunk Pacific the survey parties east of Winnipeg, with 
their supplies, plans, profiles, &c., and organised two 
more districts, ‘‘E” and ‘‘F,” thus covering the whole 
distance between Moncton and Winnipeg. istrict ‘“‘“E” 
extends about 265 miles westerly from west boundary of 
“*D” to a point about 30 miles west of Lake Nepigon. 
District ‘‘F” extends from this point to Winnipeg, 
about 385 miles. The total distance from Moncton to 
Winnipeg was estimated to be about 1900 miles, on what 
was assumed to be the most direct feasible route. The 
problem to be solved of definitely locating this most 
direct and feasible route was not an easy one, when it is 
remembered that for more than half the distance the line 
of general directness ran through an unsurveyed, un- 
settled, and tically unknown region, cut up in all 
directions with a network of lakes and rivers, many of 
them not shown on any existing maps, and, when so 
indicated, often found to be entirely misplaced. Our 
engineers had, therefore, in many cases to make their 
own maps as the surveys proceeded, and in all cases to 
correct and complete existing maps. 

During the autumn of 1904 and the following spring 
some thirty-four survey parties were equipped and sent 
out, and before the ey of 1905 there were forty-five 
parties in the field, consisting of about eighteen men 
each, not counting a large number of men engaged in 
transporting supplies by canoe and packing in summer 
and by dog train in winter. Each survey party had an 
engineer-in-charge, transitman, leveller, topographer, 
draughtsman, rodman, picketman, and two chainmen, 
cook, and eight or nine axemen and _ packers. 

ty was given certain governing points to connect, and 
instructed thoroughly to exhaust the possibilities for 
the most favourable and reasonably direct line between 
these points. Barometric explorations and compass lines 
were followed 2 ere lines run with transit, and 
plans were plotted with 10-ft. contours on a scale of 
400 ft. per inch. With these plans and profiles on the 
same scale, projected locations were e on the most 
favourable lines, and afterwards actually run on the 
ground, and called a “‘first location.” These plans and 
profiles were plotted in the field, and tracings, with 
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Bridge on 1 per cent. grades, was definitely located with 
the above-mentioned very easy maximum grades ; but at 
one point in New Brunswick, at mileage 146 from Monc- 
ton, it was found that, by the insertion of about 124 miles 
of 1.1 per cent. grade adverse to east-bound traffic, a 
saving could be made of 17.2 miles in distance, nearly 
2,000,000 dols. in construction, and 1,250,000 dols. in 
capitalised operating value. 

At another point in Quebec, near mileage 286 from 
Moncton, a similar grade, about 10 miles long, adverse to 
west-bound traffic, was found to effect a saving of 18.8 
miles in distance, about half-a-million in construction, 
and over three-quarters of a million dollars in capitalised 
aie value. These possibly temporary es were 

opted with the corresponding saving in distance and 
cost. If the future traffic of the justifies the ex- 

nse, these two short links of standard grade can be 
uilt at any time. 

The proviso for directness of alignment proved a vay 
wise precaution, as, in the province of New Brunswic 
especially, the people inhabiting the fertile, well-settled 
St. John River Valley, very naturally desired to secure 
the advantages which would accrue to their beautiful 
section of country by the construction of a trans-conti- 
nental railway; the fact that this would unnecessarily 
lengthen the line by 29 miles—a most important factor 
on a through route—did not appeal to them as strongly 
as to the inhabitants of the more western provinces, 
anxious to secure the best ible outlet for the rapidly 
increasing volume of freight from the agg, potential 
wheat-fields of the world. Fortunately, our engineers 
were able to prove that the direct line would not only be 
much shorter, and effect a great saving in operation, but 
also that the total cost of construction would be very con- 


h| siderably less. An additional factor in favour of the 


direct line was the opening up of new territory not 
hitherto enjoying railway facilities, whereas the St. John 
Valley is already served by the Canadian Pacific, and, to 
some extent, by the Intercolonial Railway. 

The surveys being well advanced for some distance east 
of Winni and west of Quebec, tenders were called for, 
closing on March 12, 1906, for 150 miles of line from the 
north side of the St. Lawrence, at Cap Rouge westward, 
and for a steel viaduct 3000 ft. long, 150 ft. high, across 
the Cap Rouge Valley; also for 245 miles from near 
Winnipeg to Peninsula Crossing, near the proposed _junc- 
tion with the Fort William branch of the Grand Trunk 
Pacific Railway. This branch line had been under con- 
struction for some time, and the intention was that, as 





The distance from Winnipeg to Quebec via Canadian 
Pacific Railway to Fort William and Lake Canal and St. 
Lawrence River to Quebec is 1771 miles, involving five 
transhipments of wheat. The distance on the Trans-Con- 
tinental Railway will be 1351 miles, and, as the maximum 
east-bound le is 21.12 ft. per mile, compensated for 
curvature, the heaviest locomotive built to date—a Mallet 
articulated compound, fully described in the Railway Aye 
Gazette of April 30, 1909—is capable of hauling, on this 
grade, a gross load behind the tender of 4290 tons. 
Assuming the tare 334 per cent. of gross load, the net 
paying load would be 2860 tons, equal to 95,333 bushels of 
wheat, in one train. If we assume the earnings of such 
trains to be 4.40 dols. per train mile, or exactly double the 
earnings of the Canadian Pacific Railway freight train- 
miles for 1908, we find the cost per bushel over the 1351 
miles between Winnipeg and Quebec to be 4.25 cents. 
The lowest rate that the writer is aware of having been 
in force from Fort William to Montreal vid the Lake 
Canal and St. Lawrence River, a distance of 1216 miles, 
was 4 cents per bushel in 1908. This 4 cents per bushel 
for 1216 miles would be equivalent to 4.44 cents for 1351 
miles, so that at 4.40 dols. per train-mile the engines 
above referred to could haul grain on the Trans-Con- 
tinental Railway, east-bound from Winnipeg to Quebec, 
for 0.19 cent per bushel cheaper than the cheapest exist- 
ing water route could haul it the same distance, and 
10.86 cents per bushel cheaper than the present combined 
rail and water rates between the two points in question. In 
brief, at about one-quarter the present rail and water rate. 

It would appear that the days of the absolute supre- 
macy of water transportation were in danger of at least 
a partial eclipse. Owing to the comparative inaccessi- 
bikity of parts of the line, about 300 miles of it are yet 
actively under construction, though roads are being made 
and supplies put in, so that by the end of the year the 
whole a not already finished, will be covered with 
workmen, rock-drills, steam-shovels, and all the neces- 
saries of modern railway construction. In order to keep 
check on the rate of progress of the work the writer 
introduced on this line percentage forms of reports, being 
modifications and extensions of somewhat similar forms 
in use on the Canadian Pacific Railway. A form 
is returned to the writer monthly by the division engi- 
neers through the district engineers, and it is then 
graphically plotted on the diagram, which shows at 
a glance not only the percen done during the month 
on 


grading, ballasting, and all the other items of con- 
struction, but also shows the percentage done to date 
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under each of these headings, and the percentage 
done of the whole work in each main contract. This 
form of report has been found invaluable as an aid in 
answering requests for information from the House of 
Commens when in session, and for compiling our annual 
reports. 

Our engineering organisation consists of a chief engineer 
and assistant chief engineer, bridge engineer, district 
engineers, each in charge of a district from 250 to 400 
miles long ; division engineers, in charge of from 40 to 50 
miles ; resident engineers, in charge of 10 to 15 miles. 

The map, together with the foregoing general a 
tion, will, it is hoped, give a fair idea of the meth 
pursued in locating and constructing a great trans- 
continental line through a partial wilderness. 





IMPROVEMENTS IN THE NAVIGATION OF 
THE ST. LAWRENCE.* 


By Lieut.-Col. Wau. P. Anprrson, Chief Engineer, De- 
pow of Marine and Fisheries, Past Pres. Can. Soc. 
».E., M. Inst. C.E., F.R.G.S. 


DESCRIPTIVE. 


THE commercial success of a country being propor- 
tionate to the facilities which exist for the free inter- 
change of products by water with other countries, the 
immense importance to Canada as a national trade route 
of a thoroughfare like the River St. Lawrence can 
appreciated. This noble river is unique in permitting 
ocean traffic to penetrate 1000 miles into the heart of 
a great and fertile country, where, at the head of ocean 
navigation, it meets traffic brought from all parts of the 
Great Lakes system in smaller vessels over a route extend- 
ing 1200 miles farther into the continent. In this paper 
no attempt will be made to describe the improvements 
in navigation effected on the Great Lakes. These have 
been carried out in great measure by the Government of 
the United States and have been principally for the 
benefit of United States shipping; they are worthy of 
special attention and deserve a special article, but the 
following details with reference to the improvements made 
in the navigation of the St. Lawrence, to fit it for the re- 
quirements of modern shipping, may prove of interest. 


IMPROVEMENT OF CHANNEL. 


Above Montreal.—From Kingston, at the head of the 
river, to Montreal, a distance of 170 miles, naviga- 
tion is limited by the capacity of the canals, which, 
originally accommodating vessels of 9 ft. draught only, 
were, in the autumn of 1899, opened with feels of the 
same dimensions as those in the Welland Canal, having 
a width of 45 ft., an available depth of 14 ft., and a 
minimum length of 270 ft. There are in this stretch six 
canals, aggregating 45 miles in length, having 21 locks, 
overcoming a fall of 206 ft., connecting navigable stretches 
of the river which are all well buoyed and lighted, insur- 
ing safe and easy navigation. 

Above Quebec.—From Montreal to Quebec, 160 miles, a 
ship channel has been dredged where deepening was re- 
quired, and with the exception of two points, this channel 
has now a minimum depth of 30 ft., and a minimum 
width of 450 ft., with easy and wide curves. At Cap a la 
Roche there is a reck cut which is at present only 27 ft. 
deep, with a width of 300 ft., but it is expected that this 
will be improved to standard width and depth during the 
coming season. St. Augustin bar has also a depth at 
extreme low water of only 27 ft., but as the range of tide 
is here some 16 ft., it occasions very little detention to 
shipping. From this point to Quebec, 16 miles, the river 
required no improvement. 

riginally the depth between Quebec and Montreal was 
limited by the depth in Lake St. Peter, which reached a 
minimum of about 10 ft. during the low water of autumn. 
An improved channel Pomme | the lake, as well as an 
increased depth of all other points, were works undertaken 
by the Montreal Harbour Commissioners, and the width 
and depth of the channel were inc from time to 
time to keep pace with the increase in size of ocean 
vessels. Up to March 31, 1898, a total of 56,000,000 yards 
of dredged material had been removed, at a cost to the 
Montreal Harbour Commissioners and the Government of 
10,000,000 dols. This work was, in 1899, assumed by the 
Dominion Government as a_ national work, and the 
present aim of the Minister of Marine is to secure every- 
where a least depth of 30 ft. with a minimum width of 
450 ft. at all points between Montreal and the sea. 

Plant. — The dredging plant consists of six large 
elevator dredgers, capable of removing hard pan or even 
bedded rock; these deliver the material through a side 
spout into hopper scows; one hydraulic dredger, pro- 
vided with a cutter head, used for dredging clay, mud, 
sand and gravel, and washing the dred, material 
through pipes to an outlet 4 ox from the channel ; and 
two sea-going suction dredgers, raising the material 
loosened by a cutting head into their own hoppers and 
acting as their own lighters. An auxiliary fleet of rock 
drilling-machines, boulder-lifters, scows, tugs and tenders 
is also in use, all of them maintained from a Government 
shipyard located at Sorel. Each portion of the work as 
completed is tested by sweeping before vessels are ad- 
mitted to it. 

From Quebec to the Sea.—Below Quebec the river is 
tidally navigable by any vessel afloat, and at only two 
points, St. Thomas Flats and Beaujeu Channel, 40 miles 

velow Quebec, is dredging required to give a depth ex- 
ceeding 40 ft. at extreme low water. ujeu Channel 
has been dredged to a minimum depth of 33 ft., and a 
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minimum width of 1000 ft. Dredging operations on St. 
Thomas Flats are now in progress. 


Alps To NAVIGATION. 


The Dominion Government, in the desire to make the 
navigation of the river and gulf as safe as possible, have 
bestowed special pains on improving all aids to naviga- 
tion. These will now be briefly described. 

Lighting.—The axes of the several dredged portions of the 
ship channel, as well as all other tangents between Quebec 
and Montreal, are marked by pairs of range lights, and in 
order to establish these above the reach of ion and of the 
spring freshets, it has m necessary to build many of 
them on foundations of extensive concrete monolithic 
blocks. There are in the river more than 65 pairs of these 


ral 

ey of the rear range towers are skeleton structures 
of galvanised steel, which can be erected very easily, and 
sometimes attain a height of 100 ft. We usually surmount 
them by wooden watch-rooms and lanterns. ost of the 
range-light towers are equipped with catoptric apparatus, 
which has proved the most economical arrangement for 
projecting a strong beam of light over a restricted are, 
though for sea-coast lights our catoptric installations 
have nearly all been rep by dioptric lenses. 

Below Quebec the usual arrangement of sea-coast lights 
with single towers on headlands is more prevalent, and 
these are now established on nearly every salient point. 
There are 71 lights of various descriptions in the river 
below Quebec. 

During the early years of the country, when rigid 
economy was essential, the lighthouses were somewhat 

rimitive buildings—cheap wooden structures, surmounted 
o cast-iron lanterns, containing catoptric illuminating 
apparatus. Of late years, as ships have become more 
valuable, and as speeds have increased, necessitating more 
powerful and more easily identified aids to navigation, the 
country has been replacing these primitive structures by 
more permanent towers, surmounted by gun-metal lan- 
terns, with curved glazing, holding modern quick-flashin, 
illuminating apparatus. e are dependent upon Britis 
and French manufacturers for our illuminating apparatus, 
but build a large portion of our lanterns ourselves. One 
most powerful light is that on Cape Race, a first-order 
dioptric hyperradial light, giving a flash every five 
seconds from the summit of a reinforced concrete tower 
100 ft. high. 

It may be stated in general terms to-day that from the 
northern entrance to the gulf at the Strait of Belleisle 
and the southern entrance at Ca a mariner is 
scarcely ever out of sight of a light, while in the nar- 
rower stretches there are always several lights in sight at 
once, 

Lighted Buoys. —Besides the lighthouses and lightships, 
gas-buoys are extensively used on the River St. Lawrence, 
there being twenty-one below Quebec, usually markin 
isolated dangers, and seventy-one between Quebec | 
Montreal, usually marking the curves connecting the 
tangents that are marked by range lights. 

Our first gas-buoys were established in 1893 on the 
Pintsch system. Since 1902 the Pintsch buoys have 
steadily been replaced by acetylene buoys, on the ground 
that the acetylene lights are more brilliant and that 
buoys can be established without any necessity for main- 
taining a gas-producing plant. The first acetylene buoys 
were filled with the gas under compression, but the buoys 
now used are designed to carry sufficient carbide to 
generate their own acetylene for periods running through 
the whole season of navigation, producing acetylene auto- 
matically as it is consumed. 

There is no question as to the brilliancy of the acetylene 
light, and as to the convenience of using a buoy that can 
be charged with an illuminant at a distance from any 
base of supplies, but the question of relative merit of the 
Pintsch and acetylene gas systems has not been conclu- 
sively settled. Acetylene under compression is undeni- 
ably dangerous. Acetylene generated as required without 
any excessive pressure does not appear open to the same 
objection, but in practice slight explosions have occurred 
in refilling the generators with carbide, and no evidence 
is yet available as to the comparative cost of the two 
systems. 

Buoys.—In addition to the lighted buoys, dangers and 
the olen of the channels are marked by large numbers 
of buoys and spars, including whistling and bell buoys. 
The whistling buoys are all on the Courtenay principle, 
which has stood the test of long use, and remains the 
most reliable automatic signal buoy. In the swifter 
portions of the river a special arrangement of anchorage 
of both cans and spars is adopted, os uprightness, 
The bottom of the buoy is weighted, and the mooring 
chain or wire is attached to a bridle attached to the buoy 
at the centre of pressure. 

Fog-Alarms. —Fog-alarms are maintained at light- 
stations in the River and Gulf of St. Lawrence in the 
following numbers :—Siren, 1; whistles, 4; reed horns, 2; 
diaphones, 19; and explosive signals, 6. The earliest 
installations were steam-whistles, usually 10 in. in dia- 
meter. It is claimed that the whistle on Partridge 
Island, at the entrance to St. John harbour, in the Bay 
of Fundy, established in the early ’sixties by the Colony 
of New Brunswick, was the first steam fog-alarm in- 
stalled by any country. For the years from 1873 to 1900 
the Canadian Government used almost exclusively a reed 
horn of very simple mechanism, operated with com- 

ressed air supplied direct from a single-acting steam- 

riven air-compressor, with the diameter of the air cy- 
linder much greater than that of the steam cylinder. 


Defects in this plant were that as air was com and 
a blast given during the upward stroke of the a, 
single blasts only could be given, and the pitch of the 


note varied as the ee gradually lessened. It was 
also difficult to keep the reeds in adjustment, Notwith- 








standing these defects the apparatus was fairly efficient, 
being easy to operate, and exceedingly economical both 
in construction and maintenance. e writer has heard 
one of these horns for twenty-six statute miles across a 
moderate breeze and with snow falling. 

In 1900 the demands of the larger and faster liners for 
more powerful fog-alarms was met by the installation of a 
few English and Scotch sirens. One of these, on the 
south- west end of Belleisle, at the northern approach to 
the gulf, is operated with air comp xy water 

wer, and this souree of energy has proved very satis- 
actory and economical. Since 1902 all other fog-alarms 
have nm supplanted by diaphones, undoubtedly the 
most powerful sound-producing device yet invented. 
This machine consists essentially of a cylindrical chamber, 
having parallel slits cut throu 4 its walls, and concentri- 
cally within the chamber, a cylindrical hollow piston with 
similar slits and a flange on one end; the whole enclosed 
in an outer casing. A gas, under pressure, is admitted to 
the outside casing and drives the piston rapidly back- 
wards and forwards by opening and closing connection to 
the back of the flange ; this permits the main body of gas 
to escape through the slits in the cylindrical chamber in 
a series of puffs. The principle is not unlike that of the 
siren, but the slits being symmetrically spaced, all the 
vibrations are synchronous, and the note produced is con- 
sequently a pure one. The mechanism is so arranged 
that the piston’s travel is accurately controlled, and the 
note is constant. Air is used at a pressure of 30 Ib. per 
square inch, which we have found by experience to give 
the best practical results. The sound is intensified by a 
resonator properly attuned. 

In comparative trials of the diaphone with other sound- 

roducing devices we have found that it gives uniformly 
etter results per unit of power. Usually advantage has 
been taken of the decreased cost of operation to increase 
the length and frequency of blasts. The diaphone gives its 
full note from the very beginning to the end of a blast, 
and responds so quickly to the driving impulse that it is 
aneasy matter to differentiate between different stations 
by any desired arrangement of Morse or other code. 

igh and low notes could also be introduced by providing 
differently tuned instruments, as is done with the siren ; 
but this method is cumbersome and unsatisfactory, and 
we have abandoned it. All our diaphones are designed 
to give the note of F sharp in the middle register, having 
180 vibrations per second. The installations most com- 
monly used in our stations have pistons 4} in. in diameter, 
using 11 cubic feet of air per second of blast; but at 
important stations like Cape Race a piston 8} in. in 
diameter, using 27 cubic feet per second of blast, is in- 
stalled, and the patentees are now experimenting with a 
monster instrument having a piston 14 in. in diameter. 

In practice it is found that 0.16 horse-power per cubic 
foot of free air consumed is the gross power required to 
run a plant. 

Submarine Bells.—Submarine bells have been installed 
on four lightships in the River St. Lawrence, This system 
of pend me was invented by Mr. A. J. Mundy, of 
Boston, U.S., and relies for its efficiency on the fact that 
water, being of a more uniform density than air, will 
transmit sounds more reliably. Mariners, as well as 
scientists, know the distracting and unforseeable aberra- 
tions of ordinary aerial fog-signals, and the submarine 
signal has been developed in the effort to overcome this 
source of uncertainty. 

The sounding apparatus is simply a submerged bell, 
rung either automatically by the motion of the waves, 
electrically or mechanically. The last-named method has 
proved most satisfactory in practice ; blows struck auto- 
matically lack force, and electrical connections are diffi- 
cult to keep insulated under water through long periods 
of time. The hammers on the lightship bells are operated 
by compressed air. 

The receiving apparatus consists of a chamber attached 
to the skin of a ship, from which the impulses received 
are transmitted alepivententioy to ear-pieces in the wheel- 
house. By placing a receiver on each side of the ship, 
and comparing the intensity of the sound, the direction 
of its source is approximately determined, and by swing- 
ing the ship until the intensity is equal in the two re- 
ceivers a ship can be steered for the bell. 

From a series of reports made by masters of vessels 
equipped with receiving ap tus passing a bell operated 
from a lightship in Lake Erie, it has been determined 
that loaded vessels found the signals efficient over a radius 
of five miles, while the range of light vessels was about 
2 miles; or, in other on that when the receivers 
were well submerged their efficiency was less affected by 
the noise of the bow wave. 

The submarine bell is greatly esteemed by those masters 
who have vessels equipped with receiving apparatus, and 
the Canadian Government has received cumulative evi- 
dence of its utility; but its use is somewhat restricted. 
The cost of equipping vessels with receiving apparatus is 
la and militates against its adoption by Saal veniaie, 
and, moreover, it is somewhat expensive to maintain the 
bell-striking mechanism in working order except in situa- 
tions where it can be lifted frequently for examination 
and regulation. 

Four stations have been established on our Atlantic 
coast (but not on the St. Lawrence route); where the bell, 
carried on a tri submerged below wave action, is 
operated through a cable from an electric station on 
shore. The Acting Commissioner of Lights reports that 
two bells so installed off Chebucto Head in 1907 are yet in 
commission. The further extension of the system is 
being watched with interest, 


CoMMUNICATION. 


Government Telegraph.—A serious problem which con- 
fronted the Government in connection with navigation in 
the gulf, for hundreds of miles along a practically un- 
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inhabited coast, was the difficulty of securing communi- 
cation with vessels in case of shipwreck. 

Soon after Confederation the Tneinion Department of 
Public Works n extending Government telegraph 
lines along both shores of the gulf and to the outlying 
islands over territory where a telegraph installation would 
not pay as a commercial venture. The Government 
telegraph system now lines both shores of the gulf, the 
Northern line extending to the Strait of Belle Isle. Anti- 
costi, St. Paul Island, and the Magdalen Islands are all 
connected with existing telegraph systems by cable, and 
it is a significant fact that since telegraphic communica- 
tion was extended to the Island of Anticosti, that district 
has become unfashionable as a depository for worn-out 
ships. At frequent intervals along the Government tele- 

ph line, usually at light stations, marine signal stations 
ave been established, en which vessels are reported to 
eee and Montreal. These stations are supplied with 
the International code of flags, and the principal ones are 
kept specially informed respecting the state of the ice in 
the river and gulf during the months of April and May. 

Telephone.— During the past season the means of 
promptly locating vessels in the river have been greatly 
improved by the installation of a telephone service 
operated by the Marine Department. Telephone offices 
are established every few ibe between Crane Island and 
Montreal, from which watchmen report the passing of 
vessels. In this way a vessel can be timed to arrive 
at Montreal or Quebec within a very few minutes. 

Wireless Teleg goon Government has entered into 
a contract with the Marconi Wireless Telegraph Com- 
pany, whereby they have established stations at twelve 
points in the river and gulf. These stations are bound to 
receive messages from ships equipped with any a sega of 
wireless apparatus and transmit the same either by wire- 
less or by connecting lines to shipping centres. 

Storm-Signals.—-At most of the ports on the St. Law- 
rence, the Meteorological Service of Canada, under the 
control of the Marine Department, maintains storm- 
signals, mariners being warned by a code hoisted on con- 
spicuous masts of the probable approach of dangerous 

ales. Daily weather probabilities are issued from the 
1ead office in Toronto, and the approach of important 
depressions is communicated by wireless tel phy to 
vessels at sea. Reports by wireless telegraphy of the state 
of the ice and warnings respecting aids to navigation are 
also communicated to approaching ships. 


SURVEYS. 


Tides.—A survey of the tides and currents in Canadian 
waters is organized under the control of the Marine 
Department, and Dr. Dawson, the officer in charge of 
this survey, has paid particular ‘attention to the St. 
Lawrence route in view of its commercial importance, 
‘Admirable tide-tables, based on several years’ records, 
are published yearly for important points in the river, 
and tidal differences for intefmediate points are referred 
to these tables. It is yet necessary to increase the num- 
ber of places for which tidal differences are given, and 
this list is being extended yearly, as accurate information 
can be secured. 

Currents.-A vessel has also been devoted for several 
seasons to an examination of the currents, especially in the 
estuary, and in both entrances to the gulf. The results 
of these examinations are contained in Government publi- 
cations and are available to all mariners. There is no 
question that the results of the work done by the current 
survey off Cape Race, and off the Gaspé coast, have 

tly decreased the number of shipwrecks. The work 
in the Strait of Belleisle has laid at rest the old fable of 
a serious influx of the Arctic current through that entrance 
into the Gulf of St. Lawrence. 

meno tal The charts of the gulf are based upon 
the admirable surveys of Lieutenant (ultimately Admiral) 
Bayfield, made early in the last century ; but the river and 
all critical parts of the gulf have been re-surveyed and re- 
charted by the Admiralty or the Marine Department. 
The Canadian Government now have a surveying steamer 
in commission, which this year is working near the mouth 
of the § enays. The narrower portion of the river has 
all been elaborately surveyed of late years, and large-scale 
charts in colour are being published by the Canadian 
Hydrographic Office, in charge of Mr. W. J. Stewart, 
Chief Hydrographer, a graduate of the Royal Military 
College, who received his training from Admiralty survey- 
ing officers. 

Tce. 

** Navigable Season.” —The important element of climate 
must not be overlooked in any consideration of work done 
on the St. Lawrence River. During practically five 
months in every year navigation is closed, and all ship- 
ments must be crowded into the seven months of open 
navigation. From Kingston to Quebec the river freezes 
over every winter, except at points where the current is 
unusually rapid. Below Quebec, although there is heavy 
border ice, the river never freezes over. 

Ice Conditions.—The ice problem confronts the engineer 
at every step, and must be reckoned with in designing 
terminals, in ship and lighthouse construction, and in 
buoy maintenance. Large elevators must be provided to 
store grain over winter, wharves and docks must be made 
ice-proof, lighthouse piers must be made heavy enough 
and high enough to resist ice-shoves, and buoys and other 
floating aids must be rushed into place as soon as the ice 
has passed down in the spring, and hurriedly removed, at 
great risk, after the last vessel has gone to sea in the 
autumn. It is almost impossible for any visitor not 
accustomed to ice conditions’to realise what a difference 
all this makes in planning structures, nor how it modifies 
designs and increases cost. 

Winter Navigation.— Efforts have been made to prolon 
the navigable season by using specially - construc 
steamers as ice-breakers, and it is claimed that the season 
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of navigation could be materially lengthened and winter 
floods prevented by keeping the river open to Montreal. 
A Government steamer has been devoted to the task for 
some winters past, and has probably cleared the river of 
ice somewhat earlier in the spring. Winter ferries are 
maintained at several points on “the river, and operate 
successfully, though sometimes irregularly. Last winter 
successful trips were made to the north shore of the gulf, 
and there seems no reason to doubt that specially-built 
steamers could navigate the St. Lawrence all winter if 
the trade proved profitable. Only one attempt has been 
made to cross the gulf to England : this was in the winter 
of 1898-9, and the venture was unsuccessful, but primarily 
because a weak and unsuitable vessel was used. 


Ports. 

The principal ocean ports on the river are : Quebec, at 
the head of the estuary ; Three Rivers, at the head of 
tide water; Sorel, at the mouth of the Richelieu River, 
and Montreal, at the head of ocean navigation. Quebec 
and Montreal are under the control of Harbour Com- 
missioners, appointed by the Government, and are assisted 
by the Dominion with guaranteed loans. 

Quebec.—At Quebec there is a Government graving- 
dock, which has been outgrown by modern steamers, and 
large wet and tidal docks at the mouth of the St. Charles 
River’? The timber wharves that line the city front, and 
which a generation ago were thronged by sailing vessels, 
are forsaken and dilapidated, and the traffic of to-day 
centres at the more easterly basin. 

Montreal..-At Montreal extensive new wharves have 
been built, and here it proved a difficult problem to guard 
against damage by ice. Soon after the river freezes over 
each winter, there is a local rise of about 10 ft. in the 
level of the water in the harbour, caused by restriction of 
the channel by anchor ice ; and in the spring of the year, 
when the volume of water is augmented, this obstruction 
leads to a further rise, in 1886 reaching a height of 27 ft. 
above ordinary low water, and flooding the low parts of 
the city. To prevent future floods a dyke was in 1887 
built along the river front. The old wharves were much 
below this flood level and were covered every year, neces- 
sitating the removal annually of all buildings and goods. 
To prevent this inconvenience the Commission decided to 
make the new wharves, built as groynes against a con- 
tinuous embankment, high-level wharves, and they have 
been so constructed, of concrete, and surmounted by per- 
manent steel sheds, provided also with in-conveyors 
from an immense central elevator. With the material 
excavated from the deepened harbour a guard-pier has 
been built in front of the whole up-stream side of the 
harbour. 








THE VICKERS ONE-LOCK ADJUSTABLE 
REAMER. 

WE illustrate above an adjustable form of one-lock 
reamer, which is manufactured by Messrs. Vickers Sons 
and Maxim, Limited, of Erith. It has been designed 
to obviate the necessity of having to keep on hand a large 
stock of solid reamers of varying sizes. A general view 
of the tool is shown in Fig. 1, a half sectional end eleva- 
tion in Fig. 2, and one of the cam-bolt in Fig. 3. The 
reamer proper consists of three ~~ in addition to 
the es; these are the shell, the lock-nut, and the 





cam-bolt, There are also the arbor (either parallel or 


























Morse taper) which supports the driving shell, the key for 
adjustment from the front end, and a box spanner for 
locking the adjustment. The number of the blades varies 
with the size of the reamer. The shell which receives the 
cam-bolts and the blades is slotted to receive these, and is 
made in one piece. A set of cams is arranged round the 
circumference of the cam-bolt, Fig. 3. These are placed 
somewhat in the form of the teeth of a ratchet-wheel, there 
being one cam for each blade. The cutting and inner 
edges of the blades are ground exactly parallel to each 
other, the inner edges resting on the ratchet-like surfaces 
of the cam-bolt, and each of | te edges has on it a pro- 
i which engages with an undercut recess in the cam- 

alt, by which means the blade is held rigidly against the 
hardened surface of the cam. 

A zero line is marked on the front of the cam-bolt, and 
on the shell there are graduations to preserve the setting. 
A nut is fitted to the other end of the cam-bolt, and this 
nut lies within the upper end of the shell. When the nut 
is tightened with the box-spanner the blades are posi- 
tively locked. When the cam-bolt is turned by means of 
the key inserted in the slot at the end, the blades are 
forced outwards by the cams, the diameter of the reamer 
being thereby increased. A reversal of this operation has 
an oO ite effect, and the blades are drawn inwards ; it 
vb , however, be ascertained, before the lock-nut is 
tightened, that all the blades are bearing properly on the 
cam-bolt. 

These reamers are made in six sizes, the smallest size 
being capable of having its diameter increased from ? in. 
to }4 in., and the largest size from 4? in. to 6,4; in. The 
smallest size reamer is made with six blades, and the 
largest size with fourteen blades. 








Rattway Construction in Brazit.—The Nachrichten 
fiir Handed und Industrie (Berlin) announces, on the 
authority of the German Consulate at Sao Paulo, 
that Mr. Francisco Homen de Mello, of Itatiba (State of 
Sao Paulo), has been granted a concession for the con- 
struction and working of a railway between Bebedouro 
and Monte Azul, a distance of 11 miles. Work must be 
commenced before November next, and completed within 
two years from the date of approval of the plans. The 
cost of construction is estimated at about 34,4007. 





DrrEcTORY OF MANUFACTURERS AND SHIPPERS OF 
IRELAND.—The 1909-10 edition of this directory, which 
is published in Dublin by Messrs. Alex. Thom and Co., 
and in London by Messrs. Simpkin, Marshall, Hamilton, 
Kent, and Co., Limited, has reached us. It contains, 
besides the ‘‘ Directory” portions, interesting historical 
and descriptive articles on the various industries of 
Treland, and its banking. Information is also given on 
the canals, docks, ports, pilotage, warehouses, &c. There 
are general lists of manufacturers and shippers, and lists 
under the various counties. These and the data of a 

urely commercial nature will be found useful by all firms 
se business with the sister isle, but the other historical 
and statistical information it contains will doubtless also 
appeal to them, and to a wide range of readers outside 
the purely commercial circles. The price of the book is 
10s. It measures 8? in. by 6 in., and covers over 85”) 
pa including a railway gazetteer to every town and 
vil giving county, population, distance from Dublin, 
nearest station, distance from station, and railway line. 
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ELECTRICAL APPARATUS. 
13, Th 


e Dynamo and Motor Com- 

, Limited, and R. S. McLeod, Manchester. 
(8 Figs.) July 25, 1908.— 

This invention relates to the end rings used to connect together 
the conductors of short-circuited rotors, such as are employed in 
induction motors. According to the present invention, the end 
rings A are made with a central concentric opening considerably 
larger in diameter than the rotor-shaft, and the outer portion of 
each is notched, so as to form a number of deep, radially-disposed 
teeth or lugs a of uniform width, corresponding in number with 
the rotor bars which have to be connected together. Each of the 
lugs a is twisted near the root so that the plane of the lug is at 
right angles to the plane of the ring. Each conductor bar B of 
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the rotor may have a radially-disposed saw cut of width equal to 
the thickness of the end ring. A sufficient number of the rings A 
are assembled together and the lugs @ are fitted in the saw cuts, 
their edges abutting together and serving to space the rings apart 
by a distance equal to the width of the lugs. When the rings are 
thus assembled, the lugs of the several rings form radially -disposed 
plane surfaces of considerable length. e lugs are attached to 
the conductor-bars. Instead of providing a single conductor-bar 
with a slot, the conductor-bar may be made in two — Bl, B2, 
which embrace the twisted lugs. Where the peripheral speed is 
exceptionally high the conductor-bars may project beyond the 
end rings and be grooved, as shown at c, to take steel binding 
wires d to prevent their radial displacement. (Accepted June 30, 
1909.) 


15, Van Raden and Company, Limited, and 
M. Metz, Coventry. Accumulators. [5 Figs.) July 21, 
1908.—This invention has reference to electric accumulators, and 
consists in the application to the edges of the plates of insulating 
means comprising rigid tubes of insulating and acid-resisting 
material split longitudinally, so as to be a sliding fit on the edges 
of the plates, the tubes being of greater diameter than the thick- 
ness of the plates, and arranged so as to leave the latter freely 
exposed to the action of the electrolyte. The frame 2 on one or 
both sides of the plate 3 is formed with channels or grooves 4 
parallel to and at or near its vertical sides 5. The insulating and 
acid-resisting material is applied to the plates in the form of tubes 
6 of vulcanite. These tubes are split longitudinally, the width of 


1 Fig2 
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the split: being slightly less than the width of the grooves 4 in 
the plate, so as to make a snug sliding fit therein. e tubes are 
fitted to the edges of the plate by sliding them on in a longitudinal 
direction, the edges of the material of the tube at the split en- 
caging the grooves 4 on each side of the plates. By making the 
width of the splits slightly less than that of the grooves 4 the 
inherent elasticity of the material of the tubes is found sufficient 
to retain the latter firmly in ition on the plates without the 
aid of other fixing means. e diameter of the tubes is greater 
than the thickness of the plates 3, so that when two plates fitted 
with the present invention are pl parallel to and against 
each other the tubes prevent contact between the plates. The 
tubes 6 at the same time serve to support and hold the plates 3 
rigid and prevent bending and buckling. (Accepted June 30, 1909.) 


MOTOR ROAD VEHICLES. 


14,670. O. C. Selbach and the Etablissements Sel- 
bach, Limi London. Dri “Axle. [4 Figs.) 
July 10, 1908.—This invention relates to driving-axles for motor- 








ears in which the case containing the differential gear is rigidly 
fixed to the frame of the car, and the power is transmitted to eac 
driving-wheel by a Cardan shaft. According to this invention, 
the central shafts of the differential mechanism have the form 
of hollow drums or sleeves turning preferably in ball-beari: 
and in their hollow interior the driving-shafts are articulated by 
Cardan joints, thus bringing these joints within the casing of 
the differential gear, and as near as possible to the middle of the 
axle. The central shaft a of the spur-wheel b is in the form of 











two hollow drums or sleeves ¢, d, turning in ball-bearings. Within 
the drums c¢, d the driving-shafts g, h are articulated by Cardan 
ee j, k&. The outer end of each of the shafts g, h is connected 
by a Cardan joint m toa drum or sleeve n fixed to the hub o of 
the wheel by means of a spider which engages in notches in the 
hub, The sleeve n turns freely in a tubular axle-neck ¢g, which 
has a diameter sufficiently large to permit the shaft to oscillate 
freely therein. The axle-neck q is secured to a fixed axle r, and 
the hub o revolves on ball-bearings on the axle-neck. (4ccepted 
June 23, 1909.) 


RAILWAYS AND TRAMWAYS. 


17,112. E. M. Munro, London, and H. L. Rogers, 
Bath. Point Shifting ents. (2 Figs.) August 14, 
1908.—This invention relates to ar ae apparatus 
for moving the point-tongues of tramway tracks, and has for its 
object the provision of a lever having a straight slot by which a 
single magnet may be so coupled to the point-tongue that the 
apparatus shall have a high hanical efficiency bined with 
great simplicity. The street-box A contains the magnet B which 
is securely bolted to the bottom. The magnet has an extension C 
formed A. the outer end of its plunger, to which a link D is 
connected by a _ A vertical spindle F carries at its outer end 
a lever H; this lever has a pin I which carries a coupling-bolt J 
attached to the point-tongue to be moved. The pin I is mounted 
in a circular slot K, by means of which the stroke of the tongue 
may be varied. The portion of the spindle F that is inside the 
box carries another lever L, which has a straight slot M at its 
extremity. The outer end of link D is connected to the lever L 





by means of a roller and pin O, so that the roller is free to traverse 
the slot M and the link D to move with it. Depressions are 
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formed at either end of slot M in order to locate the  postiten of 
the roller when the link is a outwards. Springs P are 
connected to a yoke Q attached to the plunger, which, upon its 
outward stroke, extends the springs so that they are at their 
maximum tension at the end of the stroke, and serve to pull the 
lunger back when the magnet is de-energised. The action is as 
‘ollows :—When the magnet is energised its plunger is forced out- 
wards and the link D (in the position shown in full lines) forces 
the lever L to rotate. This causes a partial rotation of the 
spindle F and lever H, and the coupling bolt J pulls over the 
tongue of the point to the opposite position to that shown. When 
the magnet is de-energised, its plunger is pulled back by springs P, 
the roller sliding down the slot M of the lever L, and the link D 
swings over until its outer end is at the o; te end of that slot. 
Upon the magnet being again energised, the lever L is again par- 
tially rotated (but in the opposite direction) and the tongue of 
the point is pushed over to the position shown on the drawing, 
and the link D is, at the finish of the stroke of the plunger, in the 
position shown by dotted lines, (Sealed September 2, 1909.) 
Brake and Engineering 
EZ. S. Luard, London. 
‘acu’ {1 Fig.] November 23, 1908.— 
This invention relates to ball-valves for use in connection with 





vacuum-brake cylinders, and comprises a casing provided with a 
passage in communication with the roy 4 and @ passage or 
recess having an orifice in connection with the upper side of the 
piston, the said recess containing a ball adapted to close the orifice 











and a piston-valve having lateral holes, and adapted to slide 
therein. a@ represents the casing which is screwed inside the 
epee b, and is formed with the poamee ec in communication with 
he underside of the piston, and thereby with the — . dis 
an opening or hole in the bottom of the casing a, whic 
the casing in communication with the upper side of the Fong 
e being the ball-valve which normally closes the orifice d, This 
orifice, as is clearly shown, is formed at the bottom of a recess or 
passage f eps within the casing a, and in this or 
recess the e is located. g is the hollow piston-valve, which 
fits, and is adapted to slide, within the recess or J, the 
valve g being formed with the lateral orifices or holes h, and pro- 
vided at its upper end with the annular packing strip of her 
or other suitable material. The device operates as lotlows :—In 
the normal condition, when the brakes are “ off,” the parts are in 
the ition shown in the drawing, the e in com- 
munication with the passage f through the medium of the holes A 
in the valveg. When, however, air is admitted to the underside 
of the piston }, and therefore to the passage c, the pressure of the 
air forces the valve g downwards, so as to close the holes A, and 
bring the packing-strip on to the upper end of the J, thus 
effectually sealing the air-inlet to the upper side of the piston 6, 
this sealing being as above described, in addition to that which is 
obtained by the ball-valve e. (Sealed September 2, 1909.) 


13,781. O. H. Bald don. Magnetic Track 
Brakes. [3 Figs.] June 29, 1908,—This invention relates to 
magnetic brakes, and in particular to the brake-shoes which make 
contact with the rail. According to the present invention, in 
order to reduce the amount of magnetic le in brake-shoes 
without reducing the width of the poles in contact with the rail, 
one of the poles is provided on one edge with a depending portion 





or flange which corresponds in size and shape with the groove in 
the rail. In some inst 8 the depending portion of the pole is 
arranged so as not to fill the whole of the groove. In Fig. 1 the 


pole of the brake-shoe is shown of the usual shape, engaging, when 
in its operative position, with the tread of the rail 3; the pole 4 
is provided with a flange 5 engaging with the surface of the groove 





in the head of the rail. It will be seen that in this construction 
the depending portion 5 of the pole 4 of the brake-shoe is ted 
to enter the ve in the rail, and bears upon the surface of the 
groove, and also upon the head of the rail on either side of the 
groove. In the modification illustrated in Fig. 2 the depending 
portion of the pole 4 does not entirely fill the groove, but bears 
upon the surface of the groove and also upon the head of the rail 
on one side of the groove. Since the pole 1 of the brake-shoes has 
a substantially plane engaging face, if the l wears on the 
surface of the ve the shoe will still take a fair bearing on the 
rail ; but in order to allow for such wear on the surface 7 of the 
groove it may be desirable that the edge of the pole should not 
extend to the outer edge of the rail when the rail is new. (Ac- 
cepted June 30, 1909.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


23,310. J. Denny, Dumbarton, and J. Irving, Card- 
ross. Valve-Gear. (2 Figs.) November 2, 1908.—This in- 
vention has for its object to provide an improved ment of 
valve-gear for combined reciprocating and turbine engines. A rod 
A is connected as usual to a lever B on the reversing gear shaft CO. 
This rod A, according to the present invention, is connected to one 
end of a plate D —- a pin carried by a bracket F secured to 
the framing G. The plate D has formed in it a slot H, in which 
works the screwed part of a rod J turning in bearings in the plate. 
One end of this rod is fitted with a handle K, and on the screwed 
part there is a nut having on one side a pin to receive an eye on 
the lower end of a rod N, the opposite end of which is jointed to 
the lower end of a rod P connected to and operating the steam- 
controlling valve Q. With the parts in the position shown, the 
nut is at its outermost position in the slot H, and the reversing 
gear shaft C has been operated to place the valves controlling the 
admission of steam to the reciprocating engine in position for the 
engine going ahead. The movement of the reversing gear shaft 
into this position has, through the rod A, so rocked the plate D 
into the position shown by full lines that that plate, through the 
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rods N, P, has also placed the valve Q in the position shown, and 
the steam from the reciprocating engines R passes through the 
port S and passage T to the turbine engine before passing to the 
condenser, On the reversal of the reversing shaft ©, the 
opposite movement of the slotted plate D takes place, it being then 
rocked into the position shown by dotted lines, so that the valve Q 
is moved sufficiently to close the port 8 to the passage T leading 
to the turbine, and open that port to the U leading to the 
condenser, and the steam is therefore to the condenser 
without poe through the turbine. If it be desired to shut off 
the turbine, irrespective of whether the reciprocating engines are 
going or astern, the rod J is rotated so as to draw the nut 
wards and near to the pin on which the wage F rocks, and to 
bring the valve Q into its position in which the port 8 is open to 
the condenser e U. With the nut in this position it will be 
seen that on the slotted plate D being thrown over when reversing 
the valve gear of the main reciprocating engines the rod N then 
only oscillates on its connection with the rod P as a centre, and 
does not travel on end; thus the valve Q remains practicall 
stationary, irrespective of whether the reversing-gear shaft C 
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thrown to make the reciprocating engines go ahead or astern, and 
directly to 
ngine ; the 
latter may thus be cut out during mancuvring ‘operations. 


and G. J. 
Feb- 
invention relates pF ae geo pee of 
e fuel passing 
ted i commber forming part 
of the nozzle B, and takes a seating on the intake side of the 
On the valve A is formed or fixed a pin C of 
such a size that it will pass into and through the orifice of the 
on its seat. The valve- 
chamber is in communication with the fuel-pipe X. The valve A 
D which passes through a stuffing-box in the 


the steam from the reciprocating engines then ag 
the condenser without passing through the turbine e' 


(Accepted June 30, 1909.) 
4131. The 8.M. Car 5: te, Iémited, 
Shave, London. Liq Fuel Burners. [ 
ruary 18, 1909.—This 
steam generators. The valve A for 
the burner of the generator is loca’ 


Figs.! 


nac 
orifice of the nozzle. 
nozzle in advance of the valve A closin 


is fixed to a rod p 
nozzle B, and is connected to a piston E working in a 


cylinder F fixed in rigid relation tothe nozzle B, In the back end 
of the cylinder F, which is closed, is an opening in tion with 
the steam generator by a pipe Y. The piston E is made stea 

tight either by a packing or by piston-rings. Acting on the 
piston E is a spring G which a to force it against the pres- 
sure of the steam—i.e., in a direction to keep the valve A open, 
and an adjustable stop H is provided for regulating the strength 
of the spring. When the pressure of the s in the generator 
reaches a predetermined figure the pressure on the piston E will 
overcome the spring G and force the pin © in advance of the 
closing of the valve A through the orifice of the nozzle, thereby 
clearing it of any deposit. (Accepted June 30, 1909.) 


13,471. Belliss and Morcom, Limited, and 8. P. 
Keene, B: Steam-Generators. [2 Figs.) 
June 24, 1908. —The invention relates to means for regulating the 
supply of steam for the — of an engine and the supply of 
fuel for the generation of that steam so that a very fluctuating 
demand for ree may be provided for without involving —~, loss 
of steam by blowing off. a is the crank-pin circle of an auxiliary 
engine which is normally maintained in motion. The liquid-fuel 

ump for feeding the furnaces is indicated by b. The pump for 
Reding the boiler with water is indicated by c. The plungers of 
the pumps b, ¢ are connected to a lever d, which is attached toa 
spring ¢, the tension of which is adapted normally to cause the 
plungers to perform a suction stroke, the delivery stroke of the 
plungers being derived by the thrust of the plunger a!, which is 








reciprocated by the auxiliary engine. For the purpose of pre- 
venting the feeding of fuel and water when the | mage y in the 
boiler reached the working limit, a detaining lever f is pro- 
vided, the position of which lever is made dependent on the mag- 
nitude of the boiler —— in the following manner :—A pipe g! 
occu permanently by water leads from the boiler to a small 
cylinder g filled with a packed piston having a push-piece, which 
by the pressure is forced against the lever f/, urging it towards 
the extremity of the lever d NS amow the pull of a spring h. When 
the boiler pressure has sufficiently overpowered the spring A a 
detent on the extremity of the lever / will engage 

securett tothe extremity of the lever d, and retain the lever, thus 
preventing the pumps }, c from performing a suction stroke which 
otherwise would occur, and so tem ly stopping the feeding 
of the furnace and boiler. (Accepted June 30, 1909.) 


13,935. N. N. Haigh, Oldham. Superheaters. [2 
Figs.| July 1, 1908.—This invention relates to ap sme ee and 
comprises the employment of means as hereafter described for the 
effective fixing of superheater tubes to headers. The means, in 
the form illustrated in Fig. 1, for the fixing of the superheater 
tubes @ in position consist of screwed glands b bored rmit 
of the tubes being freely inserted therein. Each gland 6} is 
adapted to be screwed into a ferrule c, which is itself screwed 
firmly within one of the walls of the headerd. At its inner end 
the ferrule ¢ is internally-coned to form a seating for a conical 
plug-like part ¢ provided on the extremity of the tube a. When 





the gland bis screwed home it abuts against a flat-shouldered 
portion of the pivg e and forces the latter tightly upon the conical 
seating of the ferrule for the formation of a metal to metal joint. 
To increase the effectiveness of the joint the conical plug e may 
be split, or have longitudinal or other slits to give a ng-like 
ipping effect. Instead of a conical plug e, the tube end may be 
langed, or have secured thereon a ring or collar adapted to seat 
upon an internal flange-like within the ferrule when the 
giand 6 is screwed home. The ferrule c, as in the example illus- 
tra! in Fig. 2, may also be dispensed with, and the gland b 
In that case the tube 


screwed directly within the header wall d. 


end is flanged as shown, or is provided with a rin 

and abuts against a seating formed at the end of t 

ion of the tube i 

is screwed home, 

tained. (Accepted June 30, 1909.) 

7882. Bow, McLachlan and Co., Limi 

ey. ‘ater-Tube Boilers. (2 

2, 1909.—This invention relates to water-tube boilers of 


tubes with water-drums 
furnace. According to 


is provided for the furnace gases, 
water and steam-d 


tubes with water-drums B 
furnace CO, only one of the lower drums being shown. 




































of connecting curved water-tubes are divided into three groups 
D, E,and G, There are four rows of tubes in the groups D and 
E, and three rows in the group G. All the tubes are curved to 
the same radius, but those in the groups D, G are curved trans- 
versely to the length of the drums, with their concave sides 
inwards. The group E of tubes is arranged in the space enclosed 
by the groups D, G, the tubes in this group being all curved in 
e direction of the length of the drums, so that there is thus 
formed secondary busti hambers H, J on either side of the 
intermediate group of tubes. Into the combustion-chamber H a 
baffle-plate K projects up from the lower drum B, and into the 
combustion-chamber J a baffle-plate L jects down from the 
upper drum A. (Accepted June 30, 1900.) 

th. 


15,620, J. Fraser, P. Fraser,andN. Fraser, Arbroa: 
tive (3 Figs.] July 23, 1908 — 


This oontien relates to evaporative condensers of the type in 
which the steam is caused to traverse tubes over which cooling 
water is sprayed, and amongst which a current of air is blown. It 
has been found in practice that the temperature of the cooling 
water is so raised by its contact with the first tubes heated by the 
incoming steam that its action is not so effective upon the lower 
tubes as is desirable, and that high vacuum cannot be maintained 
except with a cooling surface excessive in proportion tothe weight 
of steam dealt with. The present invention has for its object to 
overcome this disability and to render the apparatus generally 
more effective. According to this invention, two “horizontal 
sections A, B of tubes are placed side by side. The section A; 
which the steam enters by a pipe C and traverses in the direction 
shown ae the arrows, contains a greater surface than the 
section B to which it passes by way of a header compartment D 
arranged across the end of the condenser casing. The water of 
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condensation is withdrawn by an air-pump E and an oil-separator 
may be provided at the inlet end. Separate tanks contaihing 
water for cooling are connected to the bottom of each section A, 
B. The cooling water is drawn from each tank by separate circu- 
lating pumps, and is forced up stand-pi to se) sets of 

ying nozzles M, N arran one set above each section A, B 
tubes. On leaving the nozzles M, N the water strikes deflec- 
tors so that it is sprayed over and descends amongst the tubes 
back to the tanks, A partition extends up above the level of the 
raying nozzles M, N, so that the water from each set of nozzles 
is kept distinctly separate during its descent amongst the tubes 
A, B, but the tanks are preferably in communication with each 
other. Two separate sets of fans are provided for forcing air 
amongst the tubes of each section, the air entering the tonke in 
a lateral direction above the water—that is, from the sides—from 
whence it finds its way the tubes and out at the top, 
evaporating the cooling water, and carry: off heat which has 
been set free from the steam on its condensation. (Accepted 
June 23, 1909.) 





P. Hulb London. Blow - Off Cocks. 

(4 Figs.) June 25, 1908.—This invention relates to a blow-off 

esigned to be operated from the foot-plate of a locomotive 

when running. In a cock constructed according to this inven- 

tion, the — peaber sage ae we it a cylinder ss 

a piston designed to ra\ pressure, in a well-known 

manner, by means of a con in the cab of the locomotive, the 
valve having in junction with it a screw spindle for 


or collar, 
screwed 
yy ate in the header wall. When the gland 
flanged or collared end of the tube a is 
forced against the seating, and thus a metal to metal joint is ob- 


and H. C. 

igs.) April 
the type 
in which an upper steam and water-drum is conneesael by water- 
= one on either side of a central 

invention, two secondary combus- 
tion chambers are formed amongst the tubes, and a longer path 
with the result that there is 
a more efficient distribution of the heating surface. The boiler 
shown in the drawings is of the type in which a large upper 
rum A is connected by rows of curved water- 
laced one on either side of a central 
The rows 





proper, which valve normally rests upon its seating, and is of the 
mitre type. e is the cylinder attached to the casing a and con- 
taining a piston /, the rod of which extends through a stuffing 
box, and is connected to the valve d, so that movements imparted 
to the piston / will be transmitted to the valved. i, i! are nozzles 
formed upon the cylinder e through which the fluid pressure is 
introduced into the cylinder e above and below the piston. j isa 
screw spindle, arranged in axial alignment with the valve d, and 
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provided with an soemting- hot l, serving for controlling the 
distance which the valve d will be opened. With the construc- 
tion described, it will be understood that when fluid pressure is 
introduced beneath the piston f, and the latter thereby caused to 
rise, the valve d will be lifted, and that when pressure is intro- 
duced above the piston the valve will be closed. It will, there- 
fore, be seen that both the opening and the closing of the valve 
are positively effected. (Accepted June 30, 1909.) 


TEXTILE MACHINERY. 


7394. Wilson Brothers Bobbin Company, Limited, 
and J. Greenwood,Garston. Shuttles. [6 /igs.) March 
27, 1909.—This invention relates to shuttles used in looms for 
weaving, and has for its object the provision of improved means 
for holding the shuttle-peg in its true central position when shut 
down into the body of the shuttle. a designates the body of the 
shuttle, b the shuttle-peg, and c the head of the shuttle-peg. 


| 
a Fug. z 


cL 





























us 


According to the present improvements, a concave recess c! runs 
longitudinally of the ouhiedie of the peg-head c, and a reversely 
shaped convex metal plate A fits in a slideway in the body of 
the shuttle below the peg-head, and is held therein by a cross-pin. 
When closed the longitudinal cavity cl in the peg-head fits upon 
the convex surface of the plate h and holds the peg b in its true 
horizontal and central position in the body of the shuttle. (Ac- 
cepted June 30, 1909.) 


Wilson Brothers Bobbin Gompeny, 
and J. Greenwood, Garston. Shuttles. [5 Figs.! 
April 16, 1909.—This invention relates to shuttles used in looms 
for weaving, the peg-heads of which are formed with a Y-shaped 
underside, and has for its objects to insure true central alignment 
and to prevent side shake of the shuttle-peg, and further to pre- 


vent the V-shaped underside of the peg-head from splitting the 
shuttle when forced down into its seating. The improvements 


Limited, 

















consist in the arrangement, use, and application, in bination 
with a peg-head having a V-shaped underside, of a V-shaped 
Fig.1. 
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striking plate adapted to receive and resist the om action of 
the peg-head when knocked or forced down into the shuttle. The 
metal plate f vei a Vaapee concavity adapted to receive the 
V-shaped bottom of the peg-head is fitted in the sloping V-shaped 
recess in the body of the shuttle below the peg-head. The edges 
Of the metal plate are fitted in sloping slideways formed in the 
sides of the shuttle body and the plate is held therein by a pin. 
When closed the -head sits snugly in the metal plate and the 
shuttle peg is held in its true horizontal and central position in 
the body of the shuttle, and the -head is prevented from split- 


ting the wooden shuttle. (A June 30, 1909.) 
MISCELLANEOUS. 

* 61. Brothers and Eckstein, Limited, 

‘and W. London. Glazing. (2 Figs.) Janu- 


ary 1, 1909,—This invention relates to glazing of the type in 
which the sheet of glass have upon their surfaces ridges parallel 
with, and a short  wnthe from, their edges, and are secured to 
their support by a capping strip which extends over the edges of 
the sheets and the ridges. The ridges direct the flow of water 










c Z c 
IMMA N 7 H/, 
‘oa yp Marin, 
nd prevent it from passing into the building. a, a are sheets of 
giant havin vider b, b | ¢,¢c. dis the support or glazing-bar, 


which is of {-shape, and upon which the sheets a, a rest, and to 
which they are secured by a oe. e. The capping-strip ¢ 
extends over the edges of the sheet and the ridges b, ) terminat- 
ing close to them, and is itself secured to the support d by ascrew- 
bolt, which through both sides of the capping-strip and the 
support. (decepted June 23, 1909.) 








the movement of the valve proper. d is the discharge-valve 
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THE NUMBER OF SHAFTS FOR 
TURBINE YESSELS. 


A coop deal of uncertainty seems to exist among 
admiralties, naval architects, and those responsible 
for the design of marihe turbine installations, in 
deciding upon the most suitable number of propel- 
ling shafts. The conditions frequently govern the 
choice, as in the case, for instance, of the large 
Cunarders Lusitania and Mauretania, where the 
magnitude of the power to be generated and trans- 
mitted at a limited number of revolutions per 
minute imposed on the designers the use of the 
highest reasonable number of units. But in the 
great majority of cases the number of shafts is not 
subject to such limitation, and it may be interest- 
_ ing to investigate the governing factors which 
decide the number. It is necessary to state first 
the general considetatidns, and afterwards to con- 
sider their application in the case of the special 
types of vessel into which the two principal cate- 
gories of warships and merchant vessels naturally 
subdivide themselves. The governing factors are :— 

1. Turbine efficiency, relative to :—(a) Weight ; 
(b) First cost ; (c) Space occupied ; (d) Simplicity 
of construction and working ; (e) Subdivision into 
independent steam units; and (f) Variations in 
demand for power. 

2. Propeller efficiency, 

3. Facilities for convenient subdivision of engine- 
rooms by bulkheads. 

4, Manceuvring qualities of the vessel and safety 
in breakdowns. 

5. Convenience of the internal arrangements of 
the ship, such as magazines, gun-mountings, or 
holds, in relation to screw-shafts and tunnels. 

Taking these points in order, it may be ac- 
cepted that, in turbine design, the efficiency under 
any given conditions normally met with is prac- 
tically independent of type, and that any of the 
known and tested turbines now on the market 
may be so designed as to attain a high degree 
of commercial efficiency when the designer is 
free from considerations of weight, space occu- 
pied, prime cost, &. The various types do, 
however, vary substantially in the degree to 
which they lend themselves to the realisation 
of high efficiency in unfavourable working con- 
ditions without at the same time paying too 
dearly for it. Weight depends upon two main 
factors for all types of turbines under equal con- 
ditions of steam pressure and vacuum: Firstly, 
revolutions, inversely to the square of which weight 
varies approximately ; and, secondly, the propor- 
tion of the pressure drop utilised in each unit, the 
amount of blading or number of stages varying 
directly with this factor. First cost depends mainly 
on weight, but partly also on stresses on material 
and complexity of design, considerations which 
are here outside our scope. Space occupied is very 
directly related to weight, since the weight of 
turbines, even of different types, varies very closely 
as the cube of the dimensions. As to simplicity 
of construction and working, it has never been 
shown that complicated constructions have brought 
any advance in efficiency over simpler forms, 
such, for instance, as Parsons blading on a drum 
type of rotor. The opposite extreme is repre- 
sented by the mnultiogllular types with but one 
row of action blades per working wheel. The 
velocity compounded types, with a limited number 
of stages, represent an intermediate amount of 
complication. It is true that in all types fine 
clearances in one direction or another lead to steam 
economy at the expense of working safety, but 
the gain brought by going to the danger limit is 
too small to afford much temptation. The term 
“subdivision into independent steam units” is used 
to denote the turbine or group of turbines in which 
the whole expansion of the steam takes place. As 
subdivision involves, for equal efficiency, a much 
yreater amount of blading or number of stages, 
as will be noted later, evidently for equal weight 
and equal number of turbines the greatest efficiency 
is obtained by using the minimum of independent 
steam units—i.e., by having turbines arranged as 
far as possible in series. Variations in demand 
for power affect efficiency of warship turbine 
installations chiefly by rendering necessary an 
exceedingly high maximum efficiency (at full 


— in order that the minimum efficiency (at 
ow speed) may not be prohibitively low. Since 
the omission of cruising turbines, in many recent 


installations, it has 


me necessary to raise 
the full power efficiency at 


by 10 to 12 per cent., in 











some cases, in order to bring up the low-speed 
efficiency correspondingly. In cases of demands 
for reasonable efticiency at fractions of full power 
below about one-fifth, the present practice is to 
save some weight by lowering the full-power effi- 
ciency, and utilise this saving to provide either 
separate cruising turbines of the Parsons type, or 
additional cruising stages in turbines of the impulse 
type. It hasalso been proposed to cut out nozzles 
at each stage of velocity compounded turbines 
when running at low speeds ; but, although this is 
no doubt a satisfactory solution where revolutions 
can be kept constant, as in land turbines, it would 
seem that for marine turbines such an expedient must 
be rendered futile by the incorrect ratio of blade to 
steam speed thus obtained, and we do not know of 
a successful attempt in this direction, although 
many details have been patented. A further dis- 
advantage is that all nozzles must be reopened 
before the turbine can be given full steam again. 
As regards the second factor—propeller efticiency 
—every designer of turbine propellers must be 
economical in his allowance of blade surface, since 
every addition to it reacts on the efficiency of the 
turbine itself. It appears, from the general success 
on trial of the more recent turbine-driven ships, 
that a satisfactory solution is being reached as to 
the problem of minimum blade surface for the 
maximum of revolutions compatible with over-all 
efficiency. All we need here concern ourselves with 
is the number of screw-propellers between which the 
te blade surface shall be subdivided. On 
purely theoretical considerations the .efticiency of 
screws working in free water under equal hydraulic 
head is independent of dimensions ; and under these 
ideal conditions any number of small screws are 
equal in efficiency to one large screw, provided the 
aggregate area and thrust be the same, and the 
laws of similitude be otherwise observed. In the 
propulsion of ships, however, subdivision of the pro- 
pelling surface among multiple screws renders it 
necessary to eonsider the effects due to changed 
depth of water above the tips of the blades, partial 
masking of propellers by portions of the ship’s struc- 
ture, influence of the ship’s wake, and interference 
of one screw with another. The actual conditions 
are consequently far removed from the ideal case 
just stated. For practical cases of turbine propul- 
sion the choice is limited totwo, three, or four screws. 
The efficiency of either two screws or four screws is 
evidently likely te be higher than that of three 
screws, owing to the inevitable partial masking 
of a middle-line propeller by important struc- 
tural members of the hull (except in the case 
of torpedo craft without deadwood). The bossing, 
or brackets, to carry wing-screws are usually of 
lighter construction. Against this is to be set the 
fact that a centre-line screw receives a more axial 
afflux of water than wing-screws working in non- 
axial convergent streams. The influence of wake 
is an obscure subject, on which but little data are 
in the possession of the public. We understand 
the results of important experiments are shortly to 
be published ; it is at least known that experiments 
have been made showing a high propeller efficiency 
when the screws work in the frictional wake near 
the hull. It is certain that the effect of this is to 
reduce the revolutions at which any given turbine 
and screw must work when producing a given 
maximum thrust, so that the decrease in turbine 
efficiency is probably greater than the. increase in 
propeller efficiency. 
ith four screws it is very much easier to avoid 
the frictional wake, because the smaller diameter 
and lighter weight of the screws and shafting render 
it possible to carry them further from the hull. 
An incidental advantage is that much vibration can 
thus be avoided. In an examination of turbine 
ships it was shown that in all cases those ships 
with marked propeller vibration had _ propellers 
running near the hull, whereas in those where 
vibratioy was almost absent the propellers were 
relatively well clear of the hull. Synchronism 
is also far less likely to occur with four than with 
two screws. To these two causes—proximity to 
the hull, and synchronism—may probably be 
ascribed the violent propeller vibrations experi- 
enced in the case of a recent twin-screw tur- 
bine destroyer. Interference of one screw with 
another may occur in the cases of three and 
four screws, but not in that of two. It is very 
difficult to avoid in the case of three screws 
unless all be placed nearly or quite in the same 
transverse plane. This has been done with good 
effect in certain destroyers, and the boats thus 








fitted are remarkably free from vibration, but such 
an arrangement is only possible in a limited number 
of cases. With four screws the wing screws may 
be placed so far forward, and the inner screws so 
far aft, that interference is reduced to a minimum. 
In respect of immersion, three screws are, of 
course, preferable to two, and four to three. It is 
thus progressively possible to increase the thrust 
ond unit of surface, owing to the greater hydraulic 

ead ; for vessels of limited draught of water, and 
those subject to severe pitching, such as destroyers, 
multiple screws offer an important advantage in 
this respect. It is admitted that the above pros and 
cons are not quantitative; still the provisional conclu- 
sion seems justified that better efticiency is got from 
a given screw area divided over four screws than 
over two screws, and still more efficiency, torpedo 
craft excepted, than with three screws. 

Facilities for convenient subdivision of engine- 
rooms by bulkheads are important factors in deter- 
mining the number of screw-shafts. Subdivision 
may be carried out either by longitudinal or trans- 
verse bulkheads, or by a combination of both. 
Many shipbuilders prefer only to fit transverse 
bulkheads, for reasons of stability, and a large 
four-shaft French trans-Atlantic liner now building 
has the wing screws driven by the turbines in the 
forward engine-room, and the inner screws by the 
turbines in the after engine-room, an arrangement 
which permits of the vessel navigating in a con- 
dition of perfect stability, and manceuvring ahead 
and astern, even should either of the engine-rooms 
be flooded. With transversely-arranged engine 
compartments any number of shafts are equally 
convenient ; the German and French destroyers, 
with Parsons turbines, afford instances of the 
application of this arrangement to — Screws ; 
the American scout Chester and the liner above 
referred to, to four screws; and the German 
twin-screw destroyers, with both Curtis and 
Parsons turbines, to twin screws. Longitudinal 
bulkheads areresorted to when transversely-arranged 
engine-rooms demand too much space in the 
length of the vessel. In British four - shaft 
warships a single middle-line bulkhead has been 
the rule till recently, a commencement having just 
been made with two longitudinal bulkh an 
arrangement similar to that fitted in the big 
Cunarders. Treble screws could similarly have 
their engines fitted in three liel engine-rooms, 
though we can recall no instance of this. Hitherto 
the engines for treble screws have been fitted in 
single undivided engine-rooms, except in the cases 
where transverse bulkheads are built, as mentioned 
above. Twin screws, when space for transverse 
division (and “staggering” of the turbines) is 
lacking, om the middle-line bulkhead, which 
seems an inherent disadvantage, perhaps as t 
as that of the single Sigino vel ainda: eae 
in triple-screw installations. It is very commonly 
found in recent arrangements that separate con- 
denser and pump-rooms are provided ; but though 
this reduces the size of main engine-rooms, it does 
not affect the choice of number of shafts. 

Manceuvring qualities of the vessel are, of course, 
vitally affected by the question we are dealing with, 
and must be considered. The ideal which the 
officers of a ship are entitled to enforce upon the 
consideration of the designer of the ship and ma- 
chinery is a vessel which will have her rudders 
beneficially influenced by the streams of water pro- 
jected by the screws, and which can at the same 
time be handled well without steerage way, or if 
the steering power be temporarily lost. From the 
steering point of view, the best arrangement for 
large ships seems to be four screws with two rudders 
acting in the wake of the inner screws. In small 
ships three screws and one rudder give exceedingly 
good results. Unfortunately, with twin-screw 
vessels the shaft-centres are necessarily too far 
cont to allow of twin rudders in the same line. 

hese ships never steer as well as the three and 
four-shaft ships above mentioned, having respec- 
tively one and two rudders. For heudling without 
steerage way, or for steering without the use of a 
rudder, it is, of course, necessary that all the screws 
on each side of the vessel should be able to work 
independently ahead and astern. In this respect 
it is evidently better that the number of shafts 
should be even—i.e., two or four—the triple-screw 
arrangement offering a considerable handicap. 
There will evidently be-no difference between a 
two and a four-shaft arrangement. , 

The question of safety in breakdowns and naviga- 
bility of the vessel after loss of one or more screw- 
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ropellers is favourably influenced by a multiplicity 
Pr ues, the loss of one of which diminishes by a 
small fraction only the available propelling power. 
A good illustration of this is seen in the perform- 
ance last year of the Mauretania, when she made 
several excellent es across the Atlantic, 
carrying mails “oh passengers, with only three 
screws working ; the fourth being removed owing 
to a hull defect in its neighbourhood. Had this 
vessel been fitted with only three or two propeller 
shafts, it would, of course, have been necessary to 
have laid her up for lengthy repairs at the season of 
the year when the trans-Atlantic passenger traflic 
was at its height. 

The subject of the relation of multiple shafts and 
convenience of the internal arrangements of the 
ship is as important almost for merchantmen as for 
naval ships. In warships it is usually extremely in- 
convenient for a middle-line shaft to pass under- 
neath the after gun-mountings and magazines, and 
for this reason two and four-shaft arrangements are 
usually preferred by the ship-designer. ‘There is 
probably not much to choose between them, because 
the stern-tubes of the outer shafts are so short and 
so far outboard that they need not be considered 
in this connection. For cargo vessels shaft tunnels 
are, of course, a great inconvenience. Twin- 
screw turbine vessels have their shaft centres 
raised much higher than in the case of reciprocating- 
engined ships, owing to the diameter of the tur- 
bines necessary for the low revolutions imposed by 
the system, and these high tunnels afford alinost as 
great, or even greater, obstruction in the after holds 
as would three lower tunnels. With four shafts the 
wing tunnels are very short, and the space occupied 
by them is not very useful for other purposes, while 
the inner tunnels are much lower than those in a 
twin-screw turbine vessel, because the four-shaft 
turbines are of less diameter. In the case of fast 
Channel steamers and similar vessels, where cabin 
accommodation is usually fitted in the ’tween decks, 
no inconvenience is caused by leaving the whole of 
the after hold open, and using it as a common shaft 
tunnel for all the shafts. In this case the number 
of shafts adopted makes little difference. 

We have now dealt in detail with the five govern- 
ing factors enumerated at the commencement of this 
article, and may now briefly summarise the conclu- 
sions we arrive at with respect to the question of 
the choice of number of shafts for turbine vessels 
of the various types. The various types of ships 
coming under consideration may be divided end 
as follows :— 

Warships.—(a) Battleships and large cruisers ; 
(b) small cruisers and scouts ; (c) destroyers ; (d) 
torpedo-boats. 

Merchant Ships.—(e) Large fast liners; (/) inter- 
mediate type of liner ; (yg) Channel steamers ; (h) 
tramp steamers. 

Considering, first, warships, it may be said that 
the very high powers now being fitted in battle- 
ships and large cruisers govern to a large extent the 
question of choice of the number of propellers ; and 
it is worth noting that the most recent cruisers de- 
signed or ordered rival the big Cunarders in respect 
of power a being of 65,000 to 70,000 
horse-power. hen 15,000 horse-power or up- 
wards has to be transmitted through a single shaft 
at revolutions not exceeding 300 per minute, he 
would be a bold man who would propose to reduce 
the number of shafts to three or two, and transmit 
20,000 or 30,000 horse-power through each at propor- 
tionately reduced revolutions. For cruisers of less 
power the question may arise ; but as twin screws 
are still excluded by the magnitude of the units 
involved, the three-shaft alternative alone, would 
be practicable. The disadvantages of the treble- 
screw arrangement have been noted in the earlier 
part of this article with reference to propeller 
efticiency, facilities for convenient subdivision of 
the engine-rooms by bulkheads, manceuvring quali- 
tics of the vessel, safety in brea «downs, and conveni- 
ence in ao of magazines and gun-mountings, 
all of which tell heavily against three shafts. 

In the case of modern battleships, where the 
power is rapidly creeping up to, and even attain- 
mg, 30,000 horse-power, the conditions are much 
the same as in the above-mentioned moderate-sized 
cruisers, and the increasing use of twin rudders 
removes the last point remaining in favour of 
treble screws —viz , the question of the steering 
qualities. There is no experience of large inde- 


—— units working on the twin-screw system ; 
nut there would be no difficulty in fitting a separate 
high-pressure and a low-pressure turbine coupled 





together on each shaft. When this is the case 
there would be four main turbines in the ship—two 
high-pressure and two low-pressure ; if, instead of 
coupling them tandemwisc, each was arranged to 
drive an independent propeller shaft, making a 
four-shaft arrangement, the revolutions could be 
increased 40 per cent. for the same over-all effi- 
ciency, and with a corresponding diminution brought 
about in the weight and space occupied. This might 
lead also to a reduction of length of engine-room, 
because the high-pressure Seatien may then be 
fitted abreast of the low-pressure turbines, instead 
of ahead of them. 

In small cruisers and scouts the designer has a 
freer hand, and, as a matter of fact, turbine vessels 
of this description have been built with two, three, 
and four shafts. Assuming equal over-all efficiency 


a considerable increase in turbine efficiency might 
be secured by higher revolving speed. Irrespec- 
tive of the method, the profit to be obtained by 
the use of four shafts instead of two is very great. 
Supposing the lengths of the turbines to be the 
same, the two-shaft arrangement requires 40 per 
cent. greater turbine diameter for the same effi- 
ciency, and the weight of the parts affected by this 
change would be doubled. ‘The amount of steam 
and exhaust piping is identical in both arrange- 





ments. It therefore follows that :—(1) For equal 
weight the four-shaft arrangement is much more 
| efficient ; (2) for equal efficiency the four-shaft 
| arrangement is much lighter ; (3) the number of 
|turbines and the amount of steam and exhaust 
| piping are the same in both arrangements ; and (4) 
| the only additional complication of the four-shaft 


of the installation, the two-shaft arrangement must | arrangement is that of the two extra lines of shaft- 


necessarily be considerably heavier than either of 


the others. The three-shaft arrangement does not 
lend itself to convenient subdivision of the engine- 
room, and the efficiency of the centre screw is likely 
to be prejudiced, though in some of these vessels 
the deadwood is cut away almost as much as in 
destroyers. The difficulty as to gun-mountings and 
magazines 


the depth under the protective deck in such vessels 
is limited, which makes repair-work more diffi- 
cult. For a twin-screw arrangement two systems 
are in vogue : either the turbine is a complete unit 


Fig. 
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disappears, but, on the other hand, | 
turbines of large diameter are inconvenient, because | vessels from the type 


|ing and two extra 30g Pepe This may be con- 
sidered to be set off by the additional safety of the 
vessel should any accident happen to the propeller 
‘or machinery, thus enabling her to proceed with 
three shafts and three-fourths of the power after the 
' accident, instead of one shaft only, or one-half of the 
| power, as in the case of the twin-screw arrangement. 
In the class ‘‘destroyers” we may include all 
of H.M.S. Swift down to 
torpedo-boats, which latter term may be used to 
describe boats of 250 tons downwards. For the 
very largest vessels, of which the Swift is at pre- 
sent a unique example, the magnitude of the power 
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Fics. 1 AND 2. Har Pian AND ELEVATION sHOwING Two-SHAFT ARRANGEMENT WITH HIGH-PRESSURE 





AND Low-PRESSURE TURBINES IN TANDEM. 
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Figs. 3 anp 4. HatFe PLAN AND ELEVATION SHOWING Four-SHAFT ARRANGEMENT WITH HIGH-PRESSURE 


AND Low-PRESSURE 


in one cylinder, as is the case in the United States 
scout Salem, and as is proposed, we believe, for 
H.M.S. Bristol; or a high-pressure and a low- 
pressure turbine are mounted on the same shaft 
tandemwise, as in the German cruiser Mainz. In 
the former case the designer is strictly limited to 
the number of stages he can provide for the 
utilisation of the pressure drop of the steam, to 
obviate the danger of overloading a comparatively 
thin shaft having a large span between bearings. 
In the latter case—in the use of four turbines for 
driving two shafts—the groups become of excessive 
length, and the complication of the engine-room is 
exactly as great as if four shafts were used. The 
argument in favour of increasing the revolutions 
40 per cent. by coupling each turbine to a separate 
shaft, and reducing weight and space, becomes very 
strong. All twin-screw arrangements have the 
further inherent disadvantage, from the ship- 
builders’ point of view, of necessitating the fitting 
of the bulkhead in the middle line if the engine- 
room is to be divided longitudinally, which may 
involve difficulties in connection with stability. 
The balance of advantages therefore seems to 
incline to the four-shaft arrangement. 

In the appended comparative diagrams, Figs. 1 
and 2 show in half plan and elevation the turbine 
arrangement of a small German twin-screw cruiser 
with two shafts, each driven by a high-pressure and 
low-pressure turbine arranged tandemwise. The 
other sketches, Figs. 3 and 4, show half plan 
and elevation of an arrangement on four shafts, 
of which the efficiency would be exactly the 
same. The use of four shafts enables the revolu- 
tions to be so increased that the diameter of the 
turbines is proportionately reduced. The saving 
has been indicated as entirely referring to the 
diameter, but, of course, it could equally be appli- 
cable to the length of the turbines, or both 
diameter and length might be kept the same, and 


TURBINES IN SERIES. 


involved—something like 50,000 horse-power in her 
case—again suggests or imposes considerable sub- 
division, so that the question of twin screws would 
scarcely arise, the choice being between three and 
four shafts. Weight, again, plays such an important 
réle in such vessels that some arrangement of series 
working of the turbines seems necessary to secure 
efficiency without overloading the vessel. The more 
moderate-sized destroyers, from 1000 tons down to 
500 tons, present great diversity of turbine design ; 
two, three, and four shafts all having been adopted, 
though two shafts have only been fitted so far to 
boats up to 650 tons. In the latest British boats, 
however, four shafts will be fitted. For moderate- 
sized boats the use of twin screws appears to be 
justified, although it does not offer any advantages 
over other systems, and has two special disadvan- 
tages—viz., that the large size of the propellers 
makes it impossible to carry them at a sufficient 
distance from the hull to avoid vibration, and that 
the large diameters of the turbines, due to low revo- 
lutions and the limited headroom in such vessels, 
make it impossible to lift the covers and rotors for 
examination and repairs without recourse to the 
facilities of a dockyard. ; 
Torpedo-boats have, up to the present time, been 
universally fitted with three shafts, as in the 
smaller classes of these boats the turbine is ap- 
proaching the lower limit of its application to marine 
work. Owing to the smallness of the powers de- 
manded it becomes increasingly important that 
the turbines should be arranged, as far as pos- 
sible, in series, in order that the steam may flow 
through the maximum possible amount of blading. 
These boats are therefore usually arranged so that 
the turbines working all three shafts receive the 
steam one after another. The weight of the in- 
stallation already compares unfavourably with re- 
ciprocating engines, and the efficiency is not much 








higher, the justification for the adoption of turbines 
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being rather in the smoothness and security of 
working, and in the absence of wear and tear. 
Whether such boats could be installed with twin- 
screw arrangements, and turbines eo! indepen- 
dent steam supplies, is somewhat doubtful ; but 
were it possible, they would also suffer from the two 
disadvantages noted in the case of the twin-screw 
destroyers—viz., difficulties with propeller vibra- 
tion, and the trouble of overhauling the turbines 
without recourse to external appliances. 

Turning now to merchant ships, we take first 
large, fast liners, which may be considered from 
exactly the same point of view as the largest class 
of cruisers. In fact, their machinery differs very 
little, except that owing to the heayier displace- 
ments, the revolutions are lower and the diameters 
and weights greater. Subdivision on at least four 
shafts is thus still more imperative. Such inter- 
mediate types of liners as have been fitted with 
installations of turbines have hitherto been on 
the three-shaft system, with the exception of the 
American turbine steamer Creole, which had twin 
screws, and does not appear to have proved suc- 
cessful. Owing to the very low revolutions of the 
screws which can be obtained in this class of 
vessel, it is at present necessary to use more than 
two shafts if the difficulties of space occupied and 
the excessive dimensions and weight of turbines 
in proportion to the power are to be avoided. 
In spite of the disadvantages which the three- 
shaft arrangement is exposed to in connec- 
tion with engine-room, bulkheads, shaft - tun- 
nels, and the low efliciency of the centre screw, 
four-shaft arrangements have not been experi- 
mented with for such vessels, though, if the in- 
creased number of turbines were not an objection, 
they could very easily be carried out by the use of 
high-pressure, intermediate-pressure, and two low- 
pressure turbines, each driving a separate shaft. 
Indeed, this arrangement is already being carried 
out in the case of a large, fast liner building in 
France, but with the object of increased efficiency 
rather than that of saving weight or space. The 
slower, intermediate type of liner falls within the 
domain of the combination system of reciprocating 
engines and exhaust-steam turbines, a subject 
not included within the scope of this article. 

In the case of Channel stcamers the choice lies 
between two and three screws, and is not burdened 
by considerations of great importance in connection 
with weight, subdivision of engine-room, or shaft- 
tunnels. The very fine lines of such craft allow of 
a fair efficiency from the centre screw. Certainly 
the three-shaft arrangement is preferable to the 
twin-screw on the score of weight and diameter of 
turbines, and also in freedom from propeller vibra- 
tion if the screws be kept well away from the hull, 
which it is easier to do in the case of treble screws 
than of twin screws. A commencement is now 
being made with different systems of gearing for 
the application of turbine engines to tramp steamers. 
In a cases the use of twin screws, allowing of 
40 per cent more revolutions of the propellers, 
would evidently simplify the gearing problem and 
add to the manceuvring qualities of the vessel ; but 
as it also appears possible to reduce the turbine 
speed by a single transmission gear down to that of 
the normal revolutions of a tramp’s single-screw 
propeller, it is highly probable that the single-screw 
arrangement will be retained for such vessels. 








REINFORCED CONCRETE COLUMNS. 
By W. Nosie Twetvertress, M. I. Mech. E. 
(Concluded from page 338.) 

Comparing the resistance of columns made with 

different mixtures of concrete, we infer that the 
higher proportions of cement will give added 
strength in a far greater ratio than that of the 
\dditional cost. Fig. 6 shows the increased strength 
of concrete due to increased proportions of cement, 
the value for each mixture being the average result 
given by from two to five of the columns tested by 
Professor Talbot. 
_ Thus, by adopting the proportions of 1 : 14 : 3, 
instead of 1; 2:4, the strength is increased by 32 per 
cent. for the increased cost of not more than 10 or 
15 per cent. Similar relations obtain for other 
mixtures of concrete. This point well deserves 
attention, especially in connection with the design 
of columns for buildings where floor-space is an 
important consideration. 

One interesting feature of the tests was that 
devoted to the determination of values for Poisson’s 





ratio. The values generally used are 0.25 and 0.3, 
but in the existing dearth of information upon this 
very interesting point these are almost purely 
hypothetical. Although Professor Talbot neces- 
sarily adopted instruments and methods of experi- 
mental character, his observations are useful as 
throwing further light upon this property of con- 
crete. They show that in the case of 1: 2:4 con- 
crete at the age of 60 days the ratio is probably 
from 0.1 to 0.13 for small loads, increasing to 0.25 
near the ultimate load. 

Knowledge concerning Poisson’s ratio is abso- 
lutely necessary if the influence of hooped reinforce- 
ment is to be correctly appreciated, and we are 
glad to learn that Professor Talbot is now engaged 
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in further tests with improved appliances for the 
purpose of obtaining more definite values for the 
ratio in question. 

Turning now to the behaviour of hooped columns 
under load, it should be noted that during the 
early stages of a test the phenomena are much the 
same as those for plain concrete columns, that at 
loads such as would cause the failure of plain con- 
crete the surface material begins to scale off over 
the hoops, and that at higher loads the column 
begins to shorten rapidly and to bulge laterally to 
a corresponding extent. Before the maximum 
load is attained lateral deflection occurs, and after 
that point the deflection becomes very pronounced 
(see Figs. 7 and 8). 

Other significant points are that some of the 
columns tested were bent out of line by from 4 in. 
to 5 in., while the load was only a call eidgnatbin 
of the maximum, and that in several cases the 
maximum load was reached without stressing the 
reinforcement up to the elastic limit, this condition 





occurring particularly in columns exhibiting much 
lateral deflection and general distortion. 

Fig. 7 is a stress-strain diagram for column 
No. 138, which may be taken as fairly typical of 
the columns reinforced by electrically-welded bands, 
and Fig. 8 is a similar diagram referring to column 
No. 182, which may be rded as a fair example 
of the columns reinforced by means of spiral coils. 
The stress-strain curve in each case is similar to 
that for columns without reinforcement up to the 
maximum load for plain concrete, and up to the 

roportionate shortening of from 0.001 to 0.0015. 

ut for loads above the ultimate strength of plain 
concrete, the longitudinal deformation of hooped 
columns shows marked increase, or, in other words, 
the rigidity of a hooped concrete column after the 
reinforcement has n to receive stress is very 
small as compared with that of a plain concrete 
column. 

Referring to Figs. 7 and 8, it should be noticed 
that if that part of the stress-strain curve corre- 
sponding with the effective action of the hooping 
be produced as a straight line to the axis of the 
ordinates, the point of intersection fairly indicates 
the load where the longitudinal deformation is 
about 0.001 to 0.0015, and indicates also the 
strength that would be possessed by the columns if 
made without reinforcement. 

The great argument in favour of we og concrete 
is that the encircling coils give largely increased 
resistance by restraining lateral expansion. The 
validity of this claim depends in no small measure 
upon the value of Poisson’s ratio. Let us con- 
sider in detail a practical case by way of example, 
assuming a hooped column is loaded to 800 lb. per 
square inch, and that for this load Poisson's ratio is 
0.125. Then for the corresponding longitudinal 
shortening of 0.003, the lateral expansion would be 
only 0.0000375, and if this deformation were trans- 
ferred entirely to the hooping, the stress in the metal 
could not be more than 1100 lb. per square inch. 
This does not point to hooping as an efficient or an 
economical type of reinforcement. Moreover, the 
existence of voids in the concrete, local weakness 
in that material, deflection of the column, and un- 
equal distribution of pressure, may be causes 
operating in practical columns to interfere with 
the transference of stress to hooped reinforcement, 
and, as Professor Talbot remarks, his tests indicate 
that such conditions really exist. 

On the other hand, in a column reinforced by 
longitudinal bars, the stress on the steel corre- 
sponding with the shortening of 0.003 would be 
9000 lb. per square inch, representing more than 
eight times the efficiency of circumferential rein- 
forcement. 

As the load on a hoo concrete column in- 
creases beyond working limits, additional stress is 
rapidly communicated to the reinforcement, which 
then begins to acquire far greater value ; and if no 
interference is caused by lateral deflection or other 
conditions, the hooping will preserve the concrete 
from failure until the elastic limit of the steel has 
been attained. Examination of the results sum- 
marised in Tables V. and VI., on the next page, 
demonstrates that the additional ultimate strength 
imparted to columns of 12-in. diameter per 1 per 
cent. of hooping averaged 955 lb. per square inch 
for spiral coils and 669 lb. per square inch for 
electrically-welded bands. 

It is not clear why the resistance added by spiral 
hooping should be agar: war road greater than 
that imparted by bands. The observations indicate 
that the lateral deformation at maximum load of 
the concrete between the hoops was greater in 
columns reinforced by spiral coils than in columns 
reinforced by bands, and that columns with spirals 
shortened more before failure than columns with 
bands. Possibly, therefore, the concrete may have 
been squeezed out between the spirals to a ter 
extent than between the hoops, thereby dive 
the stress on the coils. Another explanation sug- 
gested is that the system of band reinforcement 
was less uniform and less perfect than the spiral 
reinforcement. The point involved is complicated 
by the lateral expansion and deflection of the 
columns, these deformations appearing at an earlier 
stage of loading with bands ra with spirals. As 
the difference of behaviour now in question was 
quite unexpected, no special observations were made 
for its elucidation. 

So far as ultimate resistance is concerned, the 
claim of M. Considére is fully supported by tke 
investigations of Professor Talbot, and it may fairly 
be taken that the value of hooping is from two to 
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three times the value of an equal amount of metal 
applied as longitudinal reinforcement. 

The practical engineer, however, does not work 
with a view of exposing structures to maximum 
loads, and is concerned exclusively with the effects 
of safe working stresses. From this standpoint 
hooping does not seem to be particularly advan- 
tageous, for the following reasons:—({1) That longi- 
tudinal and lateral deformation are very little 
reduced until the ultimate resistance of plain con- 
crete is reached ; (2) that the shortening and lateral 
deflection of hooped columns are excessive ; and 
(3) that the excessive shortening developed is a 
agi eg distinctly unfavourable to the com- 

ination of longitudinal and circumferential rein- 
forcement. 


Taste V.—Summary of Band-Hooped Conerete-Column 



































PA Tests. 
é | Maximum | # |~ : 
- | Koad. | A RES 
5 | Reinforcement. Pounds per zgs 
8 } SquareInch.| . sz 
Si 2 
~ _— | 3 3 br} 
P 2 io ° & <6 & 
Z| § gs is | 8 « |$2s 
=. oe : 3 av i 
s| % =es!] = f |él$6u 
8 g Sd oss £ 8 ES = 
a g 2 4 $8 g S = 2 a 
e| & | #@ 299 2/8/18 | 2 
in. in, i | 
12-In. Diameter Columns. 
181 l 1.08 | 1600 | 2384 | 6) | 725 
132 1:2:4 Lx 0.0508 2 1.08 | 1400 | 2150 | 57 690 
1338 | 1.05 | 1450 | 2182 | 69 695 
136 | 2.08 | 1600 | 2860 | 63 605 
137 Jasece 1 x 0.0808) 2 2.07 | 1200 | 2660 | 69 705 
138 | 212 | 1750 | 3110 | 60 | 64U 
146 | 3.22 | 1250 60 545 
147 | }1:2:4 | x 0.1285 2 3.20 | 1650 | 8715 | 66 645 
148 | | | 3.20 | 1900 63 | 310 
ue | 1:2:4 |t x 0.0808) | 189 1650 = 2 = 
> aa | | 3.02 | 1600 | 227 
jaz |} 12:4 |t x 0.0808! s{) 102 | 1500 | 2178 | 66 | 665 
9-In. Diameter Columns. 
162 " 1.85 650 | 1845 | 70; 516 
iss |}? 4 :8t x 0.0508 2{| 1H 00 | 1260 | 56 | 470 
151 | 1:2 :4/t x 0.0508 2 1.47 1200 | 2140 | 66 640 
= | 1:2 :4)tx 0.0808 2 bP coe. | oone | oe = 
5 ‘ J 94 | 1950 
158 }1 1b: 8/1 x 0.0808 2{| 8 2150 | 3685 | 81 | 550 
} 








TaBLeE VI.—Summary of Spiral-Hooped Concrete- 
Column Tests. 
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High-Carbon Steel. 
17h) | 0.85; 1600 | 25038 , 56 | 1060 
172|\1:2:4)| 0.1443 1 0.85 1700 | 2506 63 | 950 
173} J 0.82| 1400 | 2010", 57 | 
181 1.73| 1400 | 2718 | 57 | 760 
is) | 2:4/ 0% | 1 {18 1900 | 3800 | 60 | 1140 
183) 1.68| 1900 | 8793 | 63 | 1130 
Mild Steel. 
176| | (0.84| 1350 | 2080 | 60; 870 
177; }1:2:4| 0.1443 1 {10.85} 1500 | 2203 | 64 | 830 
178) | Lose 1450 | 2220 | 61 
186) | b (| 1.64] 1150 | 2068 | 58 | 560 
usr fT F856 “" 1\| 171] 1800 S404 | 62 940 





* Not tested to failure. 

Consequently we are driven to the conclusions 
that in practical construction the most effective and 
economical type of reinforcement is that repre- 
sented by longitudinal bars of adequate proportions, 
and that transverse reinforcement, whether in the 
form of closely-spaced spiral coils, welded bands, or 
wire links, should be regarded as auxiliary, and not 
as main reinforcement. 

Professor Talbot’s investigation clearly points 
the moral that any attempt to utilise in practical 
work the theoretical advantages of hooping as 
regards ultimate strength is distinctly inadvisable, 
except —— in articulated structures, where con- 
siderable variations of shortening are not objection- 
able, or where exceptionally wide limits of safety 
are thought desirable. 








ARGENTINE IRRIGATION.—The Argentine Chamber of 
Deputies has decided to pass a Bill providing for certain 
irrigation works. The cost of the works will be met out 
of the roceeds of the sale of the Trans-Andine Railway 
and a 5 per cent. loan for 5,000,000/. 





CONSTRUCTED BY THE ERNST SCHIESS COMPANY, ENGINEERS, DUSSELDORF. 
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COMBINED SLOTTING AND DRILLING-MACHINE. 
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THE INTERNATIONAL ASSOCIATION 
FOR TESTING MATERIALS. 


(Continued from page 371.) 


In our last issue we reported the proceedings at 
Copenhagen on Wednesday, the 8th inst. On 
Thursday, the 9th inst., Mr. Guillet said that his 
Committee had been asked to discuss the existing 
conditions concerning copper. No useful discussion 
could, however, be carried on at the present time. 
The Committee had effected their work, inasmuch 
as they had informed the Congress in regard to the 
specifications for the purchase of copper; they 
asked that their powers should be continued until 
the next Congress. He asked again that these 
powers should be generalised and made to apply to 
all copper alloys. He did not believe that all 
specifications could be unified, but the Committee 
were willing to continue their work if their exist- 
ence were prolonged. 

Geheimrat A. Martens asked that the Copper 
Committee should work in connection with Com- 
mittees 1 and 1, dealing with iron and steel, but 
Mr. Guillet did not think this advisable; they 
could work in connection one with the other, but 
there should be no narrowing down of the Copper 
Committee’s activity. The latter Committee might, 
perhaps, exchange views with that dealing with 
iron and steel in the matter of test specimens and 
conditions of test, but both should retain their 





freedom, so that progress should not be delayed. 
The proposals of Mr. Guillet were accepted, and 
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the Copper Committee will continue their work, their 
powers being extended by the inclusion of all 
copper alloys. 


Testinc Steam, Gas, AND WaTER-PIPES OF 
Wrovcut Iron. 


The first paper taken on Thursday was that by 
Mr. A. C. Karsten, Copenhagen, on the ‘‘ Simplifi- 
cation of the Methods for Testing Steam, Gas, and 
Water-Pipes of Wrought Iron.” 

In this the author referred to the communica- 
tion made by Professor Hannover, Director of the 
Copenhagen State Testing Establishment, to the 
Brussels Congress, and gave in tabular form the 
results of a large series of tests which had been 
made since that communication. An internal- 
pressure test was not included in the series, as 
earlier experiments had established that all pipes 
which withstood a bending test were able to bear 
a much higher internal pressure than the conditions 
required. He gave the conditions for the delivery 
of wrought-iron pipes; all threads were to be 
cleanly cut, and, unless otherwise specified, were 
to be cut to the German standard pipe-thread. 
He also gave the weight requirements which the 
pipes had to fulfil; diameters were also stated, 
and the tensile and bending tests which the pipes 
had to satisfy. The paper concluded by asking 
that the conditions set forth should, after discus- 
sion and eventual alteration, be considered as 
international standard conditions. On the other 
hand, should the data given be considered insufti- 
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subject, and the organisation of the committee 
itself, would have to = most carefully considered. 
Geheimrat A. Martens asked that the question 
should be handed over to Committee 1, thus con- 
firming the proposal made by the Chairman (Mr. O. 
Busse). This was accep the Co taki 
note of Mr. Karsten’s paper, which will be refe: 
to Committee 1 for examination and for reporting 
to the next Congress. The question of screw- 
threads for pipes is excluded, 


Harpness Tests. 

Dr. P. Ludwik, Vienna, next read in abstract his 
paper on ‘‘ Hardness Tests.” The ball-pressure tests 
alone, among several other interesting methods, 
seemed to have been introduced into technical prac- 
tice. Inthe Brinell test the quotient of pressure (in 
kilogrammes) by the area (in square millimetres) of 
the spherical impression, the cavity, was the hard- 
ness number H. 

According to several scientists this hardness num- 
ber was influenced by the size of the ball and the 
load. Brinell thereupon suggested the use of uniform 
loads, 3000 kilogrammes (about 3 tons) for iron 
and steel, and 500 kilogrammes (about 10 ewt.) for 
other metals and alloys, the size of the ball to be 
10 millimetres (0.393 in.) in both cases. But equal 
loads produced a shallow cavity in a harder material, 
and a hemispherical cavity in a softer one. Seeing 
this, Professor E. Meyer had proposed to refer the 
hardnessnumber, not to the unit area of thespherical 
cavity, but to the unit area of the impression circle, 
as only the latter had a physical significance. But 
this would accentuate the defect of the ball test, 
which Professor E. Meyer himself had emphasised, 
and exclude an appropriate determination—that of 
the depth of the cavity. 

The author then recommended cone-pressure 
tests, in which the hardness number was indepen- 
dent of the load and of the dimensions of the 
impression. The cone had an apex angle of 90 deg., 
and the area of the impression was deduced by 
measuring the depth. e compared the cone and 
ball methods of testing with the aid of diagrams, 
stating that their ranges of applicability were the 
same. For very hard material, however, the ball 
would be preferable, as it was more durable than the 
conical point. The cone could easily be reground. 

The author was of opinion that a direct con- 
stant relation between yield-point and tensile test, 
on the one side, and hardness as determined by 
ball or cone tests on the other, could not exist. 
This admission did not, however, exclude the pos- 
sibility of deducing from the hardness number, and 
with an approximation which would frequentl 
be sufficient for practical purposes, both the yiold. 
point and the tensile strength. Moreover, for 
metals which underwent contraction, the tensile 
strength could not be considered as a criterion of 
quality. It frequently occurred that the tensile 
strength did not give even approximately the maxi- 
mum breaking stress of the material, and it would 
appear advisable to substitute for it the much 
simpler and cheaper ball or cone-pressure tests. 

he cone-pressure testing-machine was manu- 
factured by iia, J. Amsler-Laffon and Sohn, 
Schaffhausen, Switzerland. 

Dr. Benedicks preferred the Brinell ball test to 
the cone test advocated by Dr. P. Ludwik; the 
Brinell ball test was much better suited to the test- 
ing of metals of a greatly differing character, from 
hard tool-steel down to cast lead. But this did 
not detract from the value of Dr. Ludwik’s method, 
which, however, would be better suited to metals 
of a generally less degree of hardness. 

Mr. Roos, Stockholm, thought Dr. Ludwik’s 
method to be of great practical value, owing to the 
results which it had accomplished. The author, 
however, measured the depth of the impression 
from the original surface ; it would be preferable, 
the speaker thought, to measure the actually result- 
ing depth. This could easil,” be done by means of 
an apparatus manufactured by the Alpha Company, 
a Stockholm firm, the results given by which proved 
the constancy of the hardness numbers, irrespective 
of the pressure which had been applied to produce 
the impressions. 

Colonel C. Ramos y Comas, Madrid, was of 
opinion that the practical indications given by 
hardness tests should be made more precise ; from 
these indications the tensile strength could not be 
deduced. The method, by ball or cone, should be used 
to determine the homogeneity of large quantities of 
materials—for instance, of large supplies of rails. 

Mr. Retjé, Budapest, differed oma Dr. Bene- 








dicks, and stated that the latter, when comparing 
the two methods, may not have based his com- 
parison on the same central angle. 

Mr. Guillet believed that it was a mistake in 
dealing with hardness tests to consider them ex- 
elusively in connection with the other tests. The 
main object of hardness tests might be said to be 
quite different from what seemed to be generally 
supposed. They showed, for example, whether the 
thermal treatment the metal had undergone was 
that which had been desired ; whether hardening 
and annealing had been carried out satisfactorily. 
Such tests could be applied to any piece, at any 
part of any piece, without leading to any deteriora- 
tion. But precautions had to be taken in order to 
obtain serviceable results. Tests made on a rough 
forged piece gave results which could not be relied 
upon, because in such a piece there occurred a par- 
tial decarburation at the surface. There was a very 
close connection between the texture of steel and 
the Brinell test results. This test was being con- 
stantly applied in the automobile industry, but 
when it was resorted to, the surface of the piece 
should be planed and the piece annealed. In the 
case of special steels, the hardness coefficients 
varied within very wide limits with the texture, and 
could not be relied upon. Brinell tests, therefore, 
should be limited to carbon steels perfectly an- 
nealed. With copper, fresh investigations would be 
carried out ; in the case of anti-friction metals large 
balls should be used, as these metals had a large 
internal structure. 

After a few supplementary remarks had been 
made by Dr. Benedicks and Mr. Retjé in regard to 
the method of measuring the angle of the impression, 
Mr. Rosenhain called attention to the possibility 
of errors in the depth measurement resulting from 

ointed cones, and cones the points of which had 
Lootine rounded off, the diameter being independent 
of this. He also referred to rebound tests as 
offering great convenience. 

Professor Kirsch found that methods of testing 
were gradually becoming more complicated instead 
of being simplified ; they first had ball tests, and 
now they also had cone tests, and he did not see 
where the advantage of these came in. Rebound 
tests also yielded data, but in these elasticity 
entered to a too large extent. He was of opinion 
that ball tests should be adhered to, and the very 
accurate machine, to be described in a paper by 
Messrs. Martens and Heyn, be adopted. 

Professor Hannover said that the rebound tests 
referred to by Mr. Rosenhain would be found suit- 
able, for instance, in the case of hard cast rolls, to 
which it would be impossible to apply the Brinell 
test for fear of damaging the surface ; but such tests 
did not belong to the class of tests then under 
discussion. 

Geheimrat A. Martens was of opinion that, for 
the present, it was preferable to keep to one 
method only, and to develop it with a view to 
obtain constant coefficients for the same metal; this 
was far from being achieved, and much more work 
in the matter would be required. 

Dr. N. Belelubsky said that all testing methods 
had been at various times brought into his labora- 
tory in St. Petersburg, and he had decided to main- 
tain the sclerometer and the Brinell tests, as being 
the most simple and those which gave results 
which could be compared one with the other. The 
delicate part of the cone was the point. 

Mr. Stead, who closed the discussion, stated that 
he had used the Brinell tests for several years, and 
recently the Ludwik cone tests; he had found 
both very useful in various directions. In micro- 
graphical investigations the Brinell tests made it 
possible to see what part of a metallic structure was 
the weakest and the most liable to give way. He 
took, for example, a micrograph sample, placed 
the etched side | ao Ride» and applied the Brinell 
test, this enabling him to ascertain the weakest 

rt. Then on drawing a sclerometer against the 
surface, fine lines were marked, and on bending the 
specimen he could determine under a microscope 
what was the which elongated to the greatest 
extent. The Ludwik method was very useful for 
determining the various degrees of hardness in 
spur-wheels and other gear. All the teeth were 
successively tested under the machine, when the 
de of ness of each could be ascertained. 
AJl motor-car wheels could be tested in the same 
way. Tool-manufacturers also used this hardness 
test method, and all tools which did not give the 
necessary rebound were returned to the smith for 
retreatment. “He mentioned this to show that the 





Ludwik method was already in use in current 
manufacturing practice. 

Dr. Ludwik briefly replied to the various speakers 
and said that the difficulty in the matter of the 
point of the cone did not now exist; no trouble 
need now be feared in regard to this. 


Bati-Harpness-TestiInc MAcuHine. 


Messrs. A. Martens and E. Heyn, Gross-Lichter- 
felde, then communicated a paper on ‘‘A Simplified 
Ball-Hardness-Testing Machine.” 

This machine, they said, was of the Martens type, 
and was manufactured by Mr. L. Schopper, Leipzig ; 
it consisted of an hydraulic press in the lower por- 
tion, combined with appliances in the upper portion 
for measuring the depth of penetration. It had, 
roughly, the appearance of a diminutive hydraulic 
forging-press with an anvil moving upwards. The 
pressure of any water supply main was sufficient 
for carrying out the test. The machine was ad- 
justed by a thumb-screw to suit the thickness of 
the specimen. The hydraulic pressure was read off 
a gauge. A mercury indicator fitted on the top 
of the machine was calibrated by a micrometer 
screw before making a test. In the absence of 
illustrations a fuller description cannot be given. 
The paper contained two sections of the machine 
on a small scale, two diagrams, and a table of test 
results on twenty-one classes of metal, from tin to 
hard tool-steel. It pointed out the advantages of 
the machine and of the direct method followed by 
the authors for arriving at accurate hardness co- 
efficients, as compared with the formule of Brinell 
and other scientists. 

Dr. E. Meyer said that the authors had empha- 
sised the difficulty which existed with the Brinell 
method, saying that with this the hardness coefticient 
depended upon the pressure, and that it was neces- 
sary to consider a curve, and not a point only. He 
(the speaker) referred to the authors’ curve and 
found that their method was no less arbitrary than 
the Brinell method, in which a 3000-kilogramme 
pressure was taken to determine the hardness. 

Mr. Retjé made a remark to the same effect, and 
Mr. Heyn, in reply, said he had been misunder- 
stood in regard to this point, and referred to the 
curves in the r. 

Mr. Heyn then alluded to the recent death of 
Mr. Sorby, who had instituted the metallographical 
science, and the members expressed their regret at 
the sad occurrence. 

The following resolution was then proposed and 
adopted :—‘‘ The Congress requests the Council to 
arrange that at the next Congress, in conjunction 
with the question of the determination of hardness 
by balland cone pressure tests, the investigation of 
uniform tests for the resistance of materials to 
mechanical wear be reported upon, and that they 
consider the advisability of referring the question 
to a committee to study and report upon.” 


THe STRENGTH Properties or Cast IRon. 

The next paper was on ‘The Strength Pro- 
_— of Cast Iron of Various Sections,” by 

essrs. Sulzer Brothers, Winterthur, who stated 
that experience had shown that separately-cast 
test samples gave higher values for bending and 
tensile strength than such as were cut out of cast- 
ings. Their object in making the two series of 
tests they referred to was to ascertain what influ- 
ence the slow cooling, to which castings may be 
subjected, exercised on the grain or on the strength 
of the cast iron, also what part was played by the 
different thicknesses of the metal. For a givin 
thickness of metal, cast iron was softer—i.e., more 
coarsely grained-—when it formed a core-piece ; and 
harder—+t.e., more finely grained—when it was cast 
in the form of a flat piece or as a bar. 

Series I. of the tests was made on cast iron of tough 
quality, such as is used for high-pressure pieces for 
steam-pipes and other parts of machinery in which 
high strength is required. Serics II. applied to 
ordinary iron used for large castings for engineering 
purposes. The separately-cast test samples and 
the cylindrical and square-box-shaped castings from 
which test specimens were cut, proceeded from one 
and the same ladle. All the moulds were blackened 
and well dried. The rectangular test specimens 
were cast in an inclined position ; those of round 
section, and the larger castings, vertically ; in each 
case they were bottom cast. The bars, plates, and 
hollow castings were allowed to cool completely in 
the moulds. 

The results of the tests were given in a table 
annexed to the paper. From this it was seen that 
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the specimens circular in section showed greater 
bending and tensile strengths than those of rect- 
angular section. The samples cut out of plates 
were in strength somewhat below those separately 
cast. The strength figures for the various thick- 
nesses of metal taken from the hollow box-shaped 
castings fell short of those of the separately-cast 
specimens, and, in a lesser degree, of those of the 
plates. This was less apparent in connection with 
castings of the larger dimensions, but showed itself 
very clearly in the case of smaller ones. The com- 
parison of the impact strengths showed that these 
were higher in the specimens worked out of large 
pieces than in those that were separately cast; in a 
like manner, the flexure of the former was greater 
than that of the latter. 

The plates cooled somewhat slower than the bar 
samples. The material proved somewhat softer, 
and gave accordingly smaller values for the bending, 
tensile, and compression tests ; but it was a better 
material as regards flexure and strength on impact. 
This condition was even more pronounced in the 
case of hollow castings,. which cooled naturally 
more slowly than the plates. 

Mr. R. Moldenke, Watchung, N.J., said that in 
order to ascertain as closely as possible the value 
of a casting a piece was cut out and tested. If, 
however, the thicknesses of the casting under con- 
sideration varied, the matter became hopeless, and 
the idea was more and more gaining ground that 
there was no other means of testing a casting than 
that of breaking it, thus destroying it completely. 
The test-bar gave only the value of the metal, and 
the founder had to use his art so as to obtain the 
best casting possible. Germany and the United 
States were working in agreement in the matter ; 
they had agreed upon the length of test-bars, and 
the pipe specifications were getting very close to 
each other and would soon be unified. The old 
grading of the metal should be thrown out, and 
work be carried out by analysis exclusively. 

Mr. Greiner found that the question of cast-iron 
testing was considered in a wrong light. The 
matter of length of test specimens proved nothing 
whatever. In castings there occurred stresses of 
varying nature and extent, as all parts of the suc- 
cessful manufacture of castings depended solely 
upon the moulder. It was absolutely immaterial to 
know whether a test specimen gave so much break- 
ing strain, elongation, and so forth. Cylinders of 
gas-engines, for example, might be manufactured of 
the very best Swedish iron, but even this would not 
afford an absolute proof that they would withstand 
the enormous shocks to which they would be sub- 
mitted in service. The difficulty was not at all to 
tind a grade of cast iron giving the best results asked 
for ; the problem was to manufacture a casting in 
which there were no stresses at all in the metal of 
the actual casting. The true object to be aimed at 
was to be able to ascertain whether a finished 
casting would break or would stand. 

Mr. Moldenke agreed with Mr. Greiner; cast-iron 
was a mechanical mixture of steel containing vary- 
ing proportions of impurities ; test-bars were used 
to find out the quality of the metal, and when they 
knew this they could use the right grade, and the 
factor of safety would be increased by counting upon 
the skill of a good moulder. Otherwise, the only 
way was to test the piece to destruction. 

Mr. Greiner demurred from this, and said that 
very good castings could be made with what, upon 
analysis, might be considered a bad-grade iron. 


Cast Tron. 
Sub-Committee 14 presented to the meeting 
& comparative summary of specifications for Ger- 
many and the United States, based on specifications 
for cast iron of the Deutsche Verband fiir die 
Materialpriifungen der Technik ; standard specifi- 
cations for cast-iron pipe and special castings of the 
American Society for Testing Materials ; standard 
specifications of the same American Society for 
foundry pig-iron, for locomotive cylinders, and for 
grey iron castings 
In referring to this report, Mr. W. R. Webster, 
Philadelphia, stated that Sub-Committee 1a had 
carried out the work with which they had been 
entrusted, and had gathered together the various 
Specifications referred to. It was felt that it would 
be possible to classify the grades closer by analyses 
than by adhering to the classification by fracture, 
and Sub-Committee 1a asked that they should be 
invited by the Congress to ascertain from various 
countries how far analytical tests could be substi- 
tuted for the present mechanical tests. The Sub- 


Committee had done the best they could, and they 
now asked for the help of the various other countries. 
Mr. Moldenke recommended the resolution, add- 
ing further that the purchase of pig iron by frac- 
ture meant going back instead of going forward, 
while the adoption of analyses meant progress. 

A separate meeting was also held to consider the 
subject, and it was finally decided that the wording 
of Geheimrat A. Marten’s resolution, given on 
page 370 of our last issue, be made to cover the work 
of the Sub-Committee on Cast Iron. This Sub-Com- 
mittee will therefore continue their operations and 
will — to the next Congress. 

In the matter of 

Pic Tron, 


the following resolution was also passed by the 
Section :—‘‘ For the purpose of defining more accu- 
rately the quality of pig iron than is possible by 
the present method of grading by fracture, the 
Congress recommends that Sub-Committee 14 be 
instructed to inquire in the various countries con- 
cerned as to how far spécifications and analyses 
may be usefully substituted for the present method 
of grading by fracture, and that they be authorised 
to take such steps as they may deem advisable to 
give effect to this resolution.” 


INFLUENCE OF INCREASED TEMPERATURE ON THE 
MECHANICAL QUALITIES OF. METALS. 


The next paper was by Professor M. Rudeloff, 
Gross-Lichterfelde, on ‘‘ The Influence of Increased 
Temperature on the Mechanical Qualities of Metals,”’ 
but, in the absence of its author, its title alone was 
read. We shall endeavour to revert to it in a later 
issue. 


Tue UTILisaTION OF THE MAGNETIC AND ELECTRIC 
Properties OF MATERIALS IN ConpuctTinG MeE- 
CHANICAL TESTS. 


The paper afterwards taken was a report by Mr. 
A. Griinhut and Dr. J. Wahn, Vienna, on the above 
subject. 

In this they referred to the methods of testing 
proposed by Dr. Von Hoor te the Budapest Con- 
gress. Dr. Von Hoor considered that the changes 
which the curves of magnetisation and permeability, 
hysteresis, remanent magnetism, coercitive force, 
and clectric conductivity underwent when the ma- 
terials, were mechanically stressed, should afford 
suitable criteria for judging the mechanical pro- 
perties of such materials. They also mentioned 
the work of Mr, L. Fraichet. 

The researches which the authors had been 
so far able to carry out showed the manifold cha- 
racter of the phenomena in question, and the im- 
possibility of Sedisaing from the available data exact 
relations between the physical properties which 
might serve as guides for mechanical testing. A 
large number of experiments had been conducted 
with a view to investigate the influence of elastic 
stress (tension, compression, and torsion) on the 
magnetising curves of iron and steel, the test-rod 
or wire being submitted to external forces during 
magnetisation. But the influence of the stresses 
upon the magnetisation of iron could not definitely 
be expressed. Weak magnetism was increased by 
tensile stress ; strong magnetism was diminished ; 
the curves changed with the t history of the 
material ; whether or not the iron had been put 
under stress before magnetisation made a differ- 
ence. Compression had in general the opposite 
effect to tension. The slow leave and releasing 
of the specimen during the magnetising process was 
not immaterial to the result. Both the temporary 
and the remanent magnetism left in the iron after 
the completion of the magnetising process were 
influenced by the tensile stress ; the relation, how- 
ever, was not simple, and depended upon the inten- 
sity of the previous magnetisation. 

Effects similar to those produced by tension and 
compression were observed when the specimen was 
subjected to cyclic torsion while under magnetisa- 
tion. Magnetic metals ex to shear or torsion 
showed different magnetic permeability in the 
direction of the different axes. 

A large number of measurements were made for 
ascertaining whether, and in what way, the elastic 
constants of iron and steel were influenced by mag- 
netic forces. The only fairly established fact was 
that with increasing magnetisation the moduli of 
elasticity, both for tension and shear, increased 
rapidly at first and more slowly afterwards, some- 
what after the manner of the changes in permea- 
bility ; the variations in the moduli, however, were 








not large. 





In general, temporary magnetism increased with 
rising temperature—rapidly at first, then more 
slowly up to a maximum, to decrease rapidly again 
when this temperature was exceeded. On cooling, 
magnetism reappeared, reattained its maximum, 
and decreased to the original value on continued 
cooling. There was therefore for every magnet- 
ising force a critical temperature at which magnetism 
reached its maximum, and, converscly, for every 
temperature a critical magnetising force. Rema- 
nent magnetism diminished by heating, and was 
altogether lost by heating to a high temperature. 
In this connection, first heatin should distin- 
guished from repeated heating. When the material 
was kept at a strong glow, it lost its magnetism 
permanently after repeated cycles. Repeated an- 
nealing, therefore, afforded an excellent means 
for producing demagnetisation. The most favour- 
able hardening temperatures for permanent mag- 
netisation laid between 750 deg. and 850 deg. Cent. 
(1382 deg. and 1562 deg. Fahr.). 

The authors had arrived at the conclusion that 
the inter-relation between the various phenomena 
were not sufficiently uniform, so far as actual ex- 
perience went, to make it possible to determine the 
ph gg properties of a material from magnetic tests. 

r. Guillet was of opinion that the researches 
should be continued, and mentioned the work 
carried out last year in Mr. Le Chatelier’s labora- 
tory at the Sorbonne on the relation between the 
mechanical and electrical properties. He proposed 
that a Commission be appointed in order to ascer- 
tain whether valuable data could not be ascertained 
in a simple manner by the electric resistance 
method. Electrical measurements gave more rapid 
and more accurate results than mechanical tests, 
especially in regard to special steels. 

is proposal that the matter be referred to a 
special committee was adopted. 


Ferro-MAGNETISM AND THE Stupy or Merazs. 


A long paper was then contributed by Professor 
Pierre Weise, Zurich, entitled ‘‘ Ferro-Magnetism 
and the Study of Metals and Alloys.” It is difficult 
to give an abstract of this paper without the aid of 
the diagrams. The author reviewed the work car- 
ried out in the same field by other scientists, and 
considered the various transformations which took 
place at various intensities of magnetisation, parti- 
cularly in regard to iron and nickel alloys and 
iron and carbon. 


Stac Enciosures in STEEL. 


Mr. Walter Rosenhain, B.A., D.Sc., of Tedding- 
ton, then read a paper on ‘‘Slag Enclosures in Steel,” 
the object of which was to call attention to the 
importance of further and closer study of the in- 
fluence which was exerted upori the strength and 
safety of steel by the presence within its mass of 
numerous énclosures of non-metallic bodies, which 
might conveniently be grouped ther under the 
term ‘‘slag enclosures.” The detection of the 
presence of slag enclosures in steel was compara- 
tively easy, the most direct method being an 
examination of a micro-section of the material. 
The section should be taken longitudinally in the 
case of rolled or forged material. The author illus- 
trated by diagrams the microscopic appearance of 
some typical forms of slag enclosures, taken from 
objects which had failed in service as a result of an 
excessive quantity of these enclosures. 

The duplex ‘appearance of some of the slag en- 
closures in steel was currently accounted for on the 
view that they consisted of sulphide of manganese 
embedded in silicate of manganese ; but the author 
had observed instances of duplex enclosures in 
which neither constituent was really soluble in 
acids. A comparison of these enclosures with the 
slag or cinder enclosures which were so typical of 
wrought iron also furnished interesting facts. In 
wrought iron, while practically no manganese was 
present, there was always a large amount of non- 
metallic matter, and this sometimes presented a 
very well-marked duplex structure. A diagram 
showed slag enclosures in Staffordshire wrought 
iron. In this case, although sulphide of iron might 
be present, it seemed probable that the constituents 
were two different silicates-—or possibly oxides— 
of iron. A further study of these impurities was 
obviously required ; our present ar of their 
nature depended principally upon chemical analyses 
of residues obtained after selective solution of the 
metal, and the uncertainty of results obtained in 
that way was well known. 





Mr. Stead had suggested that the enclosures in 
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the case of steel resulted from the introduction of 
oxygen into the stee] either during the melting or 
the teeming process, this oxygen reacting with the 
manganese and silicon to form the manganese 
silicates, while the sulphur already in the steel 
combined with the manganese in the manner shown 
by Professor Arnold and others. This was a 
perfectly probable explanation, and so far as the 
sulphide of manganese was concerned, there was 
little need to look further. The only remedy for 
this class of enclosures was to keep the molten 
metal at rest for a sufficient time, after the addition 
of manganese, to allow the sulphide to rise to the 
surface ; and in spite of the very considerable differ- 
ence of density, this probably required a much 
longer time than wants at first sight anticipated. 

The entire protection of the steel from oxygen 
during the teeming. operation was the obvious 
remedy for the formation of silicates in the view of 
Mr. Stead, although this remedy appeared difficult 
to apply in practice. The author pointed out that 
steel was also liable to contamination with impuri- 
ties of a silicious nature from other causes. One of 
these was possibly the incomplete separation of slag 
from metal in the furnace or the converter ; the 
violent boiling of the steel must involve a good deal 
of intermixing of slag and metal, and here again 
the time required for complete separation was prob- 
ably longer than was sup , particularly where 
the smaller particles of slag were concerned. In 
the course of its passage from the furnace into the 
ingot-moulds the steel also ran several risks of con- 
tunination with silicious matter by contact with the 
tapping-hole, the gutter, the ladle lining, and the 
stopper. The frequency with which non-metallic 
impurities occurred in ordinary steel could no 
longer be regarded as surprising. The further and 
exact study of their nature and mode of origin 
therefore appeared most desirable. 

There was a considerable and vital difference 
between the behaviour of slag in wrought iron and 
in steel. In the former material (iron) the metal 
itself was soft.and ductile, and much less sensitive 
to local mechanical injury than the stronger, but in 
Some ways more sensitive, steel. In steel the non- 
metallic impurities generally tended to segregate 
in regions or bands of ferrite ; but where these im- 
purities were embedded in the harder pearlite they 
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were in contact with a material which could not 
readily adapt itself to an essentially incompatible 
neighbour. 

Mr. Guillet found that this question of slag 
enclosures was one of utmost importance. The slag 
enclosures had an influence on the mechanical pro- 
perties of the metal. He gave the example of a 
contract for ship-plates between a foreign 
buyer and a French works. The plates stood the 
specified tensile test of 42 kilogrammes per square 
millimetre (26.6 tons per square inch) and 20 
per cent. elongation; were accepted on this test, 
and delivered by the works. But on their being 
worked up at destination, numerous cracks were 
developed. Impact tests with notched bars as 
taken from the plates, and also subsequently 
treated, gave invariably bad results. Slag en- 
closures were found in the plates, and the latter 
would have been rejected at the manufacturers’ 
works had impact tests been carried out before 
delivery. Slag enclosures caused the metal to 
crack, and the cracks started from the enclosures. 
He recommended that further work be carried out 
on the subject. 

Mr. Stead, who followed, confirmed the state- 
ments under his name given in the paper. He had 
suggested to cast all steel, if possible, without 
allowing the air to impinge upon it. It was bar- 
barous to cast through the air after the very ex- 
treme carg.which was given to the process of manu- 
facture proper. The action of the oxygen in the 
air led to the formation of the particles ; some of 
these escaped, but others remained in the steel. 
He thought it was premature to conclude that frac- 
ture continued from the slag into the neighbouring 
metal. 

Mr. Segré, of the Italian State Railways, Rome, 
mentioned the corrosion of locomotive boiler plates 
caused by slag enclosures in the metal, and pro- 
mised to send to the Committee his studies on the 
subject. He also made a passing allusion to the fact 
that in the Italian railways they used the Brinell 
test methods extensively, carrying the apparatus 
over long distances to test the hardness of the rails 
in service on the various tracks. 

The Congress took note of Mr. Rosenhain’s 





report on this important question ; they recom- 


' mended further investigations into the matter, and 





the —— of a Committee for the purpose of 
ascertaining the influence of slag enclosures upon 
the quality of metals. 


Visits. 


On Thursday afternoon the members visited 
Messrs. Burmeister and Wain’s shipbuilding*yards 
and machine-shops ; the new Christianborg Castle, 
in course of building; the Polytechnic Academy, 
the State Laboratory, and the works of the Danish 
State Railways. 

(To be continued.) 








THE ITALIAN PASSENGER AND 
EMIGRANT STEAMER ‘“ AMERICA.” 

WITHIN the past two years there has been a great 
development of Italian shipping, the remarkably low 
contract prices prevailing in this and other countries, 
the increasingly-great flow of emigration from Italy, 
and the growing practice of prosperous Italians to 
return periodically to the land of their birth for a 
short period, having combined to encourage the owners 
to add modern economically-propelled steamers to 
their fleet. Many of these ships have been built in 
this country ; in the past two years we built for Italy 
vessels regating nearly 90,000 tons. Italian 
builders, however, Tete taken a large number of the 
orders ; in the past two years they completed deep-sea 
vessels totalling over 70,000 tons. The illustrations we 
publish on Plate XXXII, and on es 410, 418, and 
the present page, are therefore of special interest as 
indicating the state of progress in design, as applied to 
one of two first-class passenger and emigrant ships built 
for La Veloce Company, one of the most prominent of 
the Italian lines, by Messrs. Cantieri Navali Reuniti, 
who own several shipyards and do a considerable 
amount of work for the merchant marine. Owners and 
builders have a wide experience of the requirements 
of emigrant service, and from this standpoint, too, 
the plans reproduced are worth study. 

This vessel, named the America, was designed for 
the River Plate service, and the general particulars 
are as follow :— 


a between perpendi- 
culars “A 145.28 m. (476 ft. 8 in.) 


Length over all < 153.50 ,, (503 ,, 8 ,, 
Breadth, moulded . 16.98,,(55,, &., 
Depth to shelter-deck 11.24 ,, ( 36 ,, 104,, ) 


Gross tonnage 8996.01 metric tons 


Net tonnage ... ‘3 5029.12 o 
Passenger accommodation— 
First class bs Se 100 
Third class (steerage) ... 200 
Draught on service condi- 
tions... fe ‘2 hed 22 ft. 6 in. 
Displacement on service con- 
ditions an 9500 tons 


H.-P. of twin-screw en- 
gines on full-power trial 7625 1.H.-P. 
Speed on full-power trial ... 16.75 knots 


As to the scantlings of the vessel little need be said : 
the cross-section, Fig. 9, annexed, gives the interesting 
details, and the longitudinal section, Fig. 3, on Plate 
XXXIL., show the arrangement of double-bottom, bulk- 
heads, and decks. It will be observed from the perspec- 
tive view of the ship, Fig. 1, page 410, that amidships 
there are two decks over the moulded structure, but 
the main frames are carried up to the boat-deck. 
There is a forecastle forward, and aft a poop with 
deck-house, having a sick-bay and the steering-gear 
house. 

The first-class passengers are accommodated on the 
deck-house on the promenade deck, with a promenade 
on each side (Fig. 4, Plate XX XII.), and on this deck 
also there is amidships the dining-saloon, while the 
smoking-room and lounge are on the boat-deck aft, 
and the officers’ quarters forward under the navigating 
bridge. The public rooms are very comfortably, but 
inexpensively, fitted. 

No second-class passengers are carried, and the special 
feature is the accommodation provided for the 2400 
third-class passengers and emigrants. In several recent 
years the ships of the Veloce Line have taken on an aver- 
age over | passengers per ship in their New York 
liners, and the intention is to develop a similar volume 
of traffic to South America. The experience of the 
company, and notably that of Captain Tullio Mascaz- 
zini, the marine superintendent, has been combined 
with that of Chevalier Antonio Zauli, the technical 
superintendent of the builders, and of his assistant, 
Signor Arturo Pierrottet, to make the most of the 
cubical space available, and to give the maximum of 
comfort. The sleeping accommodation is arranged on 
the various decks shown in Figs. 4 to 7, Plate XXXIL., 
and consists of galvanised cubicles conveniently dis- 
ee in the various compartments. Ven‘ilation has 

special consideration. The forecastle, shelter-deck, 
and poop are available for promenading. The dinin 
facilities become important in such ships, and it wi 
be noted that there is one large room on the pro- 
menade deck forward, and three on the shelter-deck 
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(Fig. 5), with extensive kitchens and bakeries. It is 
thus possible to separate completely for the whole 
voyage married couples and families, single men, and 
spinsters. Another featu:e is the number and extent 
of sick bays, and their location suitable for isolation. 
These questions seem to have been settled satisfac- 
torily. All the engine-room complement are accommo- 
dated on the various decks, close to the machinery com- 
partment, and the crew and stewards forward or aft. 

The machinery of the vessel was constructed at 
the Wallsend Slipway and Engineering Company, 
Limited, Wallsend-on-T yne, and here also the experi- 
ence of Mr. Andrew Laing, the managing director of 
that company, and of Signor Aprile, the superin- 
tending engineer of the Veloce Line, have been com- 
bined to reduce first cost, while ensuring steady, reli- 
able working. A view of the main engines is given on 
page 418. ‘They are of the twin-screw triple-expansion 
type, designed to indicate 7000 horse-power on a 
twenty-four hours’ trial trip, and they drive propellers 
with cast-steel bosses and manganese-bronze blades. 
In each set there are three cylinders, respectively 
26 in., 44 in., and 75 in. in diameter by 51 in. stroke. 
All the cylinders are fitted with liners, and are steam- 
jacketed. 

The condensers, it will be seen, are independent of 
the main framing of the engines ; the shells are made 
of steel boiler plates. ‘Two large centrifugal pumps 
are fitted for circulating water through the condensers. 
The main feed-pumps are of Weir's make, and are 
arranged to work in conjunction with a direct-contact 
feed-heater, also provided by Messrs. Weir. There are 
two feed-filters, with the usual by-pass arrangements. 
A Weir evaporator is fitted for making up loss of 
feed-water. 

All the usual auxiliaries suitable for this class of 
vessel are provided, including fresh and salt-water 
denkey-pumps, general service pumps, and ballast 
donkey-pumps of large capacity. he general dis- 
position of this machinery will be seen by reference 
to the plans, Figs. 7 and 8 on the two-page plate. 

There are six boilers, divided between two com- 

rtments. These boilers are double-ended, with six 
Rcaksien making a total of thirty-six furnaces in all. 
The heating surface and grate surface are very ample, 
so as to ensure easy steaming, even when burning an 
inferior class of coal. A fine effect has been obtained 
in the appearance of the vessel by as a large 
*thwartship bunker between the two boiler-rooms, so 
that the funnels are spread well apart. 

The first trial trip of the America, of 24 hours’ dura- 
tion, was to test the consumption at the sea-going speed. 
During this trial the consumption of coal was below 
what was guaranteed to the owners—1.6 lb. per 
indicated horse-power per hour. The speed of the 
vessel on this trial trip averaged 15} knots durin 
the 24 hours. On completion of the consumption.tria 
trip the vessel then proceeded on her 24 hours full- 

wer trial, the engines developing an average of 7625 

orse-power, or nearly 10 per cent. more than guaran- 

teed, and the vessel maintained an average speed of 
16% knots." The owners, builders, and everyone con- 
nected with the vessel expressed themselves highly 
satisfied with the speed of the vessel, and the per- 
formances of the engines and boilers, The vessel 
sailed for the River Plate on May 25 with her full 
complement of passengers, The other ship—the Oceania 
—will follow, and th, we have no doubt, will 
do credit to the builders of the hull and machinery, 
and be a profitable and good vessel for the owners. 








COMBINED SLOTTING AND DRILLING- 
MACHINE. 

WE illustrate this week, on pages 406 and 407, a 
heavy combined slotting and arf ling-machine, con- 
structed at the Ernst Schiess Works, Diisseldorf. As 
will be seen from the elevations, Figs. 1 and 2, and 
the perspective view, »ig. 3, the machine consists 
of two heavy bed-slides bolted down to the founda- 
tions, each bed being 7.7 metres (25 ft. 3 in.) in length 
and provided with a travelling standard. The two 
standards are connected together at top by a cross- 
slide which can be turned along its horizontal axis 
round 70 deg. on either side; by this means the tool 
on either side can take an incline of about 55 deg. to 
the table. The free space between both standards is 
about 5.2 metres (17 ft.). The cross-slide carries on 
one side a slotting head, and on the other a boring 
head. The two bed-slides are connected together by 
a bed-plate 5 metres (16 ft. 5 in.) in length and 2.5 
metres (8 ft. 3 in.) in depth. The height available 
between the bed-plate and the lower edge of the slot- 
ting and boring heads is 1.7 metres (5 ft. 7 in.). The 
slotting-slide has a maximum vertical travel of 800 
millimetres (314 in.) ; the head is operated by a screw 
140 millimetres (54 in.) in diameter, fitted with an 
adjustable brass nut. 

‘he machine is driven by a 35-horse-power electric 
motor running at 720 revolutions, and taking current 
at 300 volts. The motor is carried on one of the stan- 
dards, as shown; it operates the leading-screw b 


toothed-wheel gearing, and by open and crossed belts. 
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The machine is supplied with a balancing fly-wheel 
when the loads with which it has to deal are required 
to vary op 

The machine, as illustrated, is designed for cuttin 
speeds of 2, 4, and 5 metres (6 ft. 6 in., 13 ft., an 
16 ft. 4 in.) per minute, obtained in the usual way by 
change-speed pinions. The return speed is 9 metres 
(29 ft. 6 in.) per minute. The belt-shifting device for 
taking a cut and for return is independent of the gear 
device for operating the slotting head and for the 
travelling of the standards on their slides ; for the 
latter motions a special gear is provided. Both the 
standards and the slotting head are rapidly operated 
mechanically ; their wething position can also be 
adjusted by hand, that of the slotting head at the 
head itself, and that of the standards at one end of 
the slides. The slotting ram works on a slide of 
girder section, and is balanced by a lead counter- 
weight. The slide is mounted on a turntable, which 
allows it to swivel through 20 deg. on either side of 
the vertical. The slotting ram has a travel of about 1.2 
metres (3 ft. 11 in.), and when it is at its lowest posi- 
tion it is ata distance of about 525 millimetres (204 in.) 
from the table. 

The boring-head is on the rear side of the heavy cross- 
slide, and is operated by a separate 10-horse-power 
motor, running at 890 revolutions per minute. It con- 
sists of a slide on which a boring-bar support can 
swivel by a rack and pinion gear. The boring-bar is 
of best forged steel, 110 millimetres (4.3 in.) in dia- 
meter ; it travels automatically through a depth of 
700 millimetres (274 in.), and is operated by rack and 
pinion gear. Return is by reversing-gear, and the 
machine is also suitable for screw-cutting. The boring 
bar is balanced, and is operated by the small motor 
carried on the slide, through a three-step pulley and 
two-wheel gear devices, this giving six different cutting 
speeds. The arrangement is shown toa larger scale by 
a detail view by the side of Fig. 1, on page 406. The 
boring-bar support can swivel through 30 deg. on either 
side of the vertical. The boring slide is rapidly set me- 
chanically, and its position can be adjusted by hand. 

All wheels and pinions mostly in play are of steel ; 
the bearings of all high-speed shafts are made of brass. 
The machine weighs about 103 tons. 








THE QUESTION OF COMPENSATION FOR 
‘WRONGFUL DISMISSAL.” 

A casg of great importance to employers and employés, 
involving the right of the employer to dismiss a servant 
without notice, and to pay him wages in lieu of notice, 
was heard before Mr. Justice Grantham and a jury at 
Leeds on July 13. The plaintiff was a Midland Railway 
fireman of twelve years’ service, who was expecting early 
promotion. He was also secretary of a branch of the 
Amalgamated Society of Railway Servants, in which 
capacity and in obedience to instructions from his 
society, he wrote a Jetter on May 8 toa fellow-worker— 
a guard in the service of the Midland Railway Company 
—asking him to apologise for an accusation he had made 
against a fellow-worker of theft, failing which proceedin: 
would be taken. This letter having n handed to the 
general manager on May 14, the manager told the plaintiff 
the company could not suffer such intimidation, else their 
servants would be afraid to report cases of theft, and 
therefore he was obliged to give him instant dismissal ; 
but as the plaintiff was under a contract of service which 
could only be terminated on fourteen days’ notice, the 
manager gave the plaintiff fourteen days’ wages in lieu 
of notice. 

On June 14 the Leeds Branch of the Amalgamated 
Society of Railway Servants held a meeting and passed a 
resolution that the branch had wrongly instructed the 
plaintiff to write the letter complained of, and apologised 
to the railway company. So far the interference with 
the interests of the railway company as employers would 
appear to have been the fault of the branch of the Amal- 
gamated Society of Railway Servants, of which the man 
who wrote the letter and the man who received it, and 
the man who was accused of theft were all members. 

The railway company was bound to recognise the men’s 
trade union as a legal institution, and it was argued that 
the wrong done to the interests of the railway company 
was not one for which the plaintiff should be held respon- 
sible, as he was merely the accredited official of the branch 
of his society. 

On June 16 the plaintiff, on the recommendation of Mr. 
R. Bell, M.P., appealed to the Directors of the Mid- 
land Railway, who upheld the action of the manager and 
confirmed the dismissal, thus making the plaintiff the 
scapegoat for the llunder of the member of his branch 
who had instructed him to write the mischievous letter, 
and for which they had made a full apology. It was a 
foolish and pernicious thing to write the letter in the first 
instance, but as it was a matter between the Midland 
Railway and the Amalgamated Society of Railway Ser- 
vants, the latter’s apology to the company should perhaps 
have ended the matter. The offence of the plaintiff 
consisted solely in acting in his official capacity as 
a secretary of his trade union in obedience to its 
orders, and the penalty he suffered was out of all 
proportion to the vity of his personal share in the 
offence—which, on the part of hissociety, was undoubtedly 
serious. The plaintiff was made the scapegoat, and the 
company in giving him fourteen days’ wages, in lieu of 
1 days’ notice, gave him, of course, no adequate 
satisfaction. Mr. Justice Grantham, however, held that 





the company were justified in dismissing the plaintiff, 
and that the plaintiff's action must fail, and the jury 
were not asked to decide whether the dismissal was 
wrongful. The arguments wu by the plaintiff's 
counsel, Sir Edward Carson, K.C., were very strong, 
and it is possible the case may go to the Court of Appea). 
It should be understood that where there is a distinct 
contract of service in which it isexpressly stated that the 
employer may dismiss the servant upon, say, a week’s 
or a month’s notice, the employer, if he dismiss the servant 
without notice, must justify his action by showing there 
was grave misconduct, or that the dismissal with 
notice would have been in accordance with the terms 
of the hiring agreement, in which case the employer, of 
course, must pay the week’s or month’s wages in lieu of 
notice, and such wages will be the measure of damages for 
dismissal without notice. The leading case which illus- 
trates the principle governing such cases is that of Maw 
v. Jones (25 Q.B.D. 107), in which the plaintiff was bound 
by apprenticeship agreement for four years to learn his 
trade with the defendant. It was subject to the 
defendant’s right to dismiss the plaintiff on a week’s 
notice if the plaintiff showed carelessness and want of 
interest in the business. The defendant dismissed the 
plaintiff without notice, not on the ground of lack of 
interest in the business, but on the ground of misconduct 
and disobedience, in staying out one night. This “ mis- 
conduct” was not believed by the jury, who gave their 
verdict for the a. who got judgment for 21/. damages 
for a breach of contract which had caused injury to the 
Sapnatons of the apprentice, and prejudiced him with 
other employers. In this case of the Midland Railway 
servant, the man was, in effect, shut out for life from 
railway employment. The case is therefore of great im- 
portance to railway servants, and, indeed, to all trade 
unionists who are employed on a hiring agreement subject 
to certain notice. 

en the servant is summarily dismissed by reason of, 
say, slack trade, and is paid wages in lieu of notice, no 
stigma attaches to the servant on account of such dis- 
missal; but where the servant, by reason of summary 
dismissal, suffers injury, then wages in lieu of notice is 
no sufficient measure a damages, and the dismissed ser- 
vant may in such case be awarded damages, and the 
amount of such damages is a question for a jury, and the 
plea of justification for summary dismissal 1s also, of 
course, a question for the jury. 








“THE COMPLETE STUDENT.” 
To THE Epitor oF ENGINEERING. 

Srr,—I wish to thank Mr. Foster for his remarks in 
reply to my letter on ‘The Complete Student,” and at 
the same time I take the liberty of replying to them. 

A knowledge of men and of the business world is no 
doubt an excellent qualification for an engineer, only 
acquired, however, by experience. The college student 
will acquire this as well as any other person, but the 
former the advantage that at the university he meets 
a body of men with whom he mes intimately asso- 
ciated, and from whom he will either learn, or be told, 
his own weaknesses. In some of these associates he will 
recognise men with greater ability than himself, from 
whom he can derive much benefit intellectually. 

But all the personal knowledge of men will not produce 
a design. Engineering is a profession, and, as such, 
requires some degree of learning. All engineering designs 
are based on scientific principles, which are best acquired 
at a technical college. The technical knowledge the 
student has learnt is but a first step in his profession. 
When he leaves college the technical graduate is a beginner 
with a vast field of application before him. 

Mr. Foster is probably correct when he says that the 
merely technical man is only a high-grade labourer, and I 
think that the merely practical man is of no greater value 
to the community ; but a combination of the two in the 
one individual will, I believe, produce a successful 


engineer. 
Yours faithfully, 
A. G. Rosrnson, 
B.Sc. Civil Engineering, Birmingham University. 
The Grammar School, Burton-on-Trent, 
September 20, 1909. 








PADDLES v. TURBINE-DRIVEN SCREWS. 
To THE EprTor oF ENGINEERING. 

Sir,—Many of your readers will, no doubt, have 
youn the very interesting paper read by Mr. C. J. 

lackburn at the late meeting of the Institution of Naval 
Architects. The general conclusions which they would 
probably draw would be that in the majority of cases 
where paddle-engines of high power have been hitherto 
employed it would be advantageous to substitute turbine 
machinery driving screw propellers. But is'this so? 

Neither the paper itself nor the discussion which fol- 
lowed threw any light on the vital question of manceuvring, 
the case referred to being a particular one, and not by any 
means typical of services where paddle-boats have hitherto 
been largely employed. 

In the s ial. service which the Viking and Ben-my- 
Chree so ably perform, the above conclusions would be 
generally correct, for the following reasons—viz.: that 
there is practically no man~uvring attached to their 
daily performance, and they make no intermediate calls 
en route, They leave the landing stage pier at Liverpool 
(or Fleetwood, as the case may be), steam straight out, 
and on arrival at Douglas repeat the performance with 
comparatively few mancuvres. The approaches are 
clear, and there is no necessity to bring up “dead” in a 
very short distance, perhaps go astern full speed, circle 
round, and so on ; but this is very far from being the case 
on many routes where paddle-boats of large power have 
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hitherto given complete satisfaction in this respect. Take 
the cases of the Clyde, Southampton Water, the Bristol 
Channel, &c. The latter may be taken as typical, although 
in the upper reaches an exceptionally strong tide has also 
to be contended with. 

Having watched the handling of boats in all the above 
places, I am sure I am only endorsing any observer's 
opinion when I say that a paddle-boat is infinitely more 
trustworthy for handling, and, in consequence, discharg- 
ing and loading her passengers (with a minimum of delay 
and risk) than a screw-boat could possibly be, more espe- 
cially when several calls have to be made during the trip 
for landing and embarking passengers. 

This would pay be granted, but for various other 
reasons the turbine would be recommended, aniong these 


being :— 

1. “More costly upkeep of large-power paddle-engines. 

2. Increased coal consumption. 

In order to meet these, I would offer a suggestion which 
I have not yet seen mentioned—viz., a combination of 
triple-expansion paddle-engine with exhaust turbine, the 
latter driving a screw propeller. The Hon. Charles 
Parsons, with his great ability and foresight, has probably 
considered this, and it would be very interesting if he 
would favour your readers with any conclusions he might 
have arrived at on the subject. 

It is important to note here that at least one company 
(i.e., a London firm) have reverted to the paddle system 
(viz., in the case of the Golden Eagle) after having tried 
a turbine-boat. 

Paddle-engines, for manceuvring in small space, in bad 
weather, and for rapid landing and a mg | passengers 
at various places en route, in fast-running tides and 
weather, have never been appease’ by screw-boats ; and 
even the captains in charge of turbine-boats will admit this 
segs 5 although they have now doubtless got more or 
foes used to handling these vessels. 

Yours faithfully, 
Grorcr Bravrort Ricnarps, M. Inst. N.A. 

Eccleston Park, Prescot, Lancs, September 18, 1909. 





HIGH-TENSION IGNITION. 
To THE EDITOR OF ENGINEERING. : 

Sir,—Seeing in your issue of July 16 a letteron “ High- 
Tension Ignition for Gas-Engines,” I think, perhaps, the 
following may be of interest to users of oil-engines. 

For nearly eight years I used an oil-engine with tube- 
ignition, and during that time experienced endless trouble 
owing to fouling of piston and valves. 

In spite of the fact that the best of fuel and lubricatin 
oils were used, the piston had to be removed and clean 
every three months, and nearly always required driving 
out with a heavy hammer. 

About eighteen months ago it was decided to try elec- 
tric ignition, using the ordinary accumulator and coil and 
a simple high-tension plug called the ‘‘ Lovelace.” The 
advantages of this method were soon apparent. The 
power of the engine was increased, while the fuel con- 
sumption was reduced, and less lubricant was required in 
the cylinder. 

There is now no fouling whatever (the piston has never 
since been out for cleaning), vaporisation is perfect, and 
the plug is entirely self-cleaning. 

The engine is “es ready, and can instantly be started 
from cold, greatly adding to its utility when only required 
for intermittent work. 

_ Acase is known where an engine fitted with this plug 
is often left running all night (for charging) without an 
attendant. Another, on a farm, has been in use by an 
ordinary farm labourer for six years, and given practically 
no trouble to its owner. 
Yours faithfully, 
CHARLES Reap. 
Weston, Bath, September 19, 1909. 








‘*FLUID PRESSURE ON INCLINED 
PLANES.” 
To THR EprTor oF ENGINEERING. 

Sir,—In the article “Fluid Pressure on Inclined 
Planes,” appearing in your current number, the writer of 
the article comments on the fact that although Dines in 
his experiments on plates found marked irregularities in 
the pressure curves, yet Langley found no such discre- 
pancies, The article poh we that Langley’s experi- 
ments were made without due care. 

I venture to suggest that if the actual results of the 
experiments made by Langley on a square plate are 
examined, it will be found that the pressure curve obtained 
from them will agree almost exactly with that of Dines 
for a similar plate. 

The curve for a square plate in Fig. 7 of the article (see 
page 387 ante), and which, it is stated, is taken from Mr. 
anchester’s book, was obtained in the following way :— 

Langley, using a plate 12 in. square, and weighing 500 
grammes, found the “‘soaring” velocities for angles of 
3, 5, 10, 15, 20, 30 and 45 d of inclination. These 
velocities were plotted as ordinates with angles of incli- 
nation as abscisse, and a fair curve drawn to through 
the spots as nearly as possible. The “soaring” velocity 
at every 5 degrees between 0 and 45 was measured from 
this faired curve, and the normal pressures calculated and 
plotted, giving the curve of Fig. 7 of the article. - 

This method of procedure, as we now know, is in- 
correct, since the curve of “‘soaring” velocities is not a 
fair curve between 0 deg. and 45 a But, proceeding 
in this manner, Langley obtained from the fair curve a 

Soaring ” velocity of 10 metres per second at 30 deg., 


whereas six experiments at that inclination 

vhere gave respec- 
tively 8.9, 9.2, 9.5, 9, 9, and 10.3 metres per second. A 
note states that the last value was not so correctly deter- 
mined as the others. 








Taking the mean of these six velocities, the “soaring” 
velocity at 30 deg. is 9.3 instead of 10 metres per 
second taken in computing the normal pressure. he 
normal pressure at 30 deg. obtained by Langley is 80 per 
cent. of that at 90 deg., whereas the experiments show it 


to be 80 x (Fe) or 93 per cent. Remembering that at 


90 deg. the pressure determined by Langley is about 
7 per cent. greater than determined by Dines, it will be 
seen that at 30 deg. the normal ure determined by 
Langley is 100 per cent. of that determined by Dines at 
90deg. Dines’ results give the normal pressure at 30 deg. 
as about 102 per cent. (see Fig. 7 of the article), the two 
results thus ing closely. 

_ By examining the results at other angles of inclination 
it will be found that the normal pressure curves of both 
Dines and Langley for square plates ; 

As an interested reader of much of the literature on 
this subject, I should like to point out that it seems to 
me most of our “expert ” writers are too fond of quoting 
the final results without troubling to look into the method 
of arriving at them. 

Apologising for taking up s0 much of your valuable 
space, 

T am, Sir, a faithfully, 
A. W. Jonns, R.U.N.C., M.I.N.A. 

104, Huron-road, Upper Tooting, 8. W., 

September 1s, 1909. 








STRONTIUM. 
To THe Eprrox oF ENGINEERING. 
Sir,—A friend of mine has upon his property a lime- 
stone deposit containing a considerable quantity of 
strontium. Analyses of samples are as follow :— 


— No. 1 Sample. | No. 2 Sample. | No. 8 Sample. 








Si0,g .. és 7.23 | 7.20 10.20 
FeO .. “ 0.£0 0.60 0.99 
FegOz .. on 0,90 090 1.20 
AlgOs .. 0.55 } 0.63 2.30 
@ .. 0.49 | 0.45 0.58 
trace trace trace 

MgO 1.22 2.12 0.97 
SrO 5.36 } 4.12 13 77 
CaO 44.60 | 44.04 34.10 
COg .. an 39.20 | 39.29 34.54 
H,O .. a 0.53 | 0.74 1.10 
100.58 99.99 100.25 


Can any of your readers say whether this percentage of 
strontium is of economic value? The limestone appears 
to be a good one for use in the manufacture of Portland 
cement. Will the strontium be beneficial in this connec- 
tion? 

T have looked through the Minutes of Transactions of 
various societies without finding anything in reference to 
this point, and shall be glad to learn where any informa- 
tion may be obtained in relation thereto. 

Thanking you in anticipation, 

Yours faithfully, 
H. Lipson Hancock. 
Wallarco, South Australia, August 5, 1909. 








TESTING CONDENSERS FOR LEAKAGES. 
To THE EprTor oF ENGINEERING. 

Srr,—In view of the fact that the number of condensing 
plants (chiefly surface-condensers) yearly installed is 
rapidly increasing ; also seeing the keen competition that 
is constantly going on between engine-builders with regard 
to water consumption, or pounds of water per brake 
horse-power, on the various engines ; it is important that 
we should be certain that our estimation of condensed 
water is correct when speaking of pounds of water per 
brake horse-power or electrical horse-power. 

If this minute estimation is likely to continue, I think 
it high time we had it more widely known how simple, 

et very reliable, tests can be made for leaky condensers. 

he makers’ usual practice is to put a light water pressure 
first on the cooling-surface side, and afterwards on the 
condensed-water side, at the same time carefully looking 
out for any water trickling through. The station engi- 
neer, if doubtful, will run condensing plant for several 
hours with only circulating water going through, and 
carefully note if any condensed water is thrown up by 
the pumps. , 4 ve 

Both of these methods for ordinary working conditions 
may suffice, but for a close competitive test they would 
not be, to my mind, sufficiently accurate, because I have 
known the behaviour of leakages to be very different when 
both waters are going through than when only on one side. 

My contention is that a condenser, like any other 
machine, should be tested under its full-load workin, 
conditions, and, so far as I know, there is no mechani 
means of doing this; it is purely one for chemistry, and, 
personally, I consider the silver nitrate test for chlorine 
or chlorides to be the most suitable. 

Even in the hands of an amateur it is possible to trace 
salt in water, although it may be only one part salt to 
one hundred thousand parts of water. Therefore the 
leakage, however slight, is quickly disclosed by the test 
mentioned. 

The water frequently used for cooling med is that 
generally known as surface water, drawn from rivers, 
canals, &., and is always found to contain (among 
other things) sodium chloride, or common salt, in variable 
quantities. This, together with the fact that condensed 
water should never contain sodium chloride salts, enables 
one to make a very reliable test for any | in 
condensers. 

To carry out the test we require a standard solution of 


silver nitrate, which can be purchased from any qualified 
chemist ; or for those who care to make it t ves, 
the method is as follows :— 

Dissolve 2.394 mmes of pure re-crystallised silver 
nitrate in distilled water and make solution up to one 
litre. There is also required a solution of potassium 
chromate made by dissolving potassium chromate in dis- 
tilled water, one part chromate to ten parts by weight of 
water. The potassium chromate solution is used as a 
colour-indicator. The principle upon which the indicator 
depends is that silver combines with chlorine in prefer- 
ence to chromic acid, and that accordingly no chro- 
mate of silver is capable of being formed so long as 
chlorides are in the water, but that red chromate of Giver 
instantly forms the moment nitrate of silver is in the 
slighest excess. Therefore, if we take a sample of water 
known to contain chlorine salts, and into this drop, spot 
by spot, the silver nitrate solution, a white precipitate of 
chloride of silver will form, and continue to do so until 
all chlorides in the water have been precipitated. But, as 
will be seen, on making the experiment, there is a diffi- 
culty in observing the exact point at which formation of 
the precipitate ceases. This difficulty is overcome by use 
of the colour-indicator, potassium chromate. The details 
of analysis are as follow :— 

Measure out carefully 50 cubic centimetres of the con- 
denged water, which should then be passed through a filter 
<r into a clean porcelain dish. To this add about 

f-a dozen spots of the colour- indicator, potassium 
chromate, at the same time stirring with a glass rod; the 
colour of the water then will be distinctly yellow. This 
being so, the silver nitrate solution, which should be con- 
tained ina properly graduated burette, iscarefully dropped, 
spot by spot, into the water, which should be constantly 
stirred the whole of the time. As will be observed, the 
first few spots will become red instantly they touch the 
water, and die away to a pale yellow on stirring—that is, 
if sodium chlorides are present. The dropping in of silver 
solution should be continued, also the stirring, until the 
water becomes permanently red. The very earliest point 
at which the chromate of silver ins to form or 
the redness becomes persistent, the addition of silver solu- 
tion should be stopped, and the amount used read. off 
from the graduated burette ; from this we can ascertain 
the quantity of salt present in the water. One cubic 
centimetre of silver solution mong | corresponds to 
one grain of salt per gallon of water. If on adding the 
first one or two spots of silver solution to the condensed 
water (which had previously been coloured by the indi- 
cator) it becomes permanently red, it is quite certain that 
there is little or no salt in the water, conseqpentiy the 
condenser might be considered quite bottle-tight. If, on 
the other hand, it requires several cubic centimetres of 
silver solution to bring about a permanent red colour, then 
the condenser is certainly leaking ; to what extent may be 
judged by the quantity of salt found to be present. 

Yours, &c., 
Birmingham. HARBEE. 





Frmate Enoineers.—In the course of the present 
oe female engineers will, for the first time, pass their 

nal examination from the Polytechnical College in St. 
Petersburg. 





Lonpon Scuoot or Economics. — At the London 
School of Economics, Clare Market, W.C., courses of 
lectures on railway subjects have been arranged, as usual, 
for the ensuing session. The term commences on Octo- 
ber 4. Mr. W. T. Stephenson will deliver a course of 
twenty lectures on Tuesdays at 6.15 p-m., on the subject 
of ‘* Railway ence amps On Wednesdays, 
at 6.15 p.m., a course consisting of twenty lectures will 
be delivered by Mr. Stephenson, on ‘Railway Eco- 
nomics—Commercial.” ‘ omics of Railway Con- 
struction and Locomotive Operation” is the title of a 
course of twenty lectures by Mr. “ be 
delivered on Thursdays, at 6.15 p.m. Mendays, at 
6.15 p.m., a course of twenty lectures will be delivered by 
Mr. H. W. Disney on ‘The Law of Carriage by Rail- 
way.” Courses on subjects useful to railway students 
include lectures on ‘‘The Application of Statistics,” and 
on ‘‘ Accounting.” 





Enainreninc Stanparps Commirrer.—No. 47 of the 
pee of the above Committee has just appeared. 
t embodies British Standards specification and sections 
of steel fish-plates for British Standard bull-head rail- 
way rails (for rails from 70 1b. to 100 Ib. per inclusive) 
he | for British Standard flat-bottom railway rails (for 
rails from 20 lb. to 100 lb. per yard inclusive), e 
Standard specifications and sections for railway rails were 
first issued in 1904 and 1905, and the preparation of a series 
of Standard fish-plate specifications was then taken up ; 
but, asa sub-committee had been formed by the Railway 
Engineers’ Association to endeavour to standardise a per- 
manent-way joint, the matter was suspended until this sub- 
committee should have reported to their association. This 
report was in due course sent in, with the result that the 
Engineering Standards Committee have been enabled to 
issue their specification. Since 1905 the original specifi- 
cations for British Standard steel rails have revised, 
and have recently been re-issued. ey are two in 
number, one relating to bull-head rails and the other to 
flat-bottom rails. Probably the most important amend- 
ment embodied in these two specifications relates to the 
rolling margin allowed to manufacturers. All the above 
specifications are sold at 10s. 6d. net each, and may be 
procured from any bookseller, or direct from the offices of 
the Committee, Victoria-street, Westminster, 8.W. 
‘They are published for the Committee by Messrs. v, 
Loc oak and Son, 7, Stationers’ Hall-court, Ludgat 
| Hill, E.C., and 121a, Victoria-street, S. W. 
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ELECTRIC PRODUCTION OF PIG IRON. 


M. Lars Ynostrim, director of the large Dom- 
narfvet Iron Works, in Sweden, at a recent meeting in 
Stockholm, gave some interesting information about 
the experiments for some time carried on at Dom- 
narfvet with reference to electric production of pi 
iron, about which hitherto nothing had been allow 
to transpire. 

In ‘the course of the year 1906 an agreement was 
entered upon between. the Elektrometal Company, 
the Griingesberg Company, and Stora Kopporber 
Bergslag, to which latter the Domnarfvet Iron Works 
belong, as to carrying on, apg Ging riments in electric 

roduction of pig iron in a blast-furnace constructed 
by the three Swedish engineers—MM. Grinwall, 
Lindblad, and Stalhane. This was originally constructed 
as an induction furnace, but subsequently transformed 
into a resistance furnace. Having for some time ex- 

rimented with different modifications of this furnace, 
the Elektrometal Company constructed the furnace 
now in use at Domnarfvet, upon which the experi- 
ence gained was brought to bear. 

This furnace is of the form shown in the annexed view. 
At the bottom of the furnace there is a joint outlet for 
pig iron and slag. ‘The electric current—three-phase 
alternating—is led into the furnace by means of three 
carbon electrodes, proceeding into the lower portion 
of the furnace through water-cooled stuffing-boxes fixed 
in the arch of thefurnace. The voltage at the experi- 
ments now going on is about 40 volts. The current is 
8000 to 9500 amperes, and the load 480 to 500 kilowatts. 
In order to protect the arch of the furnace against the 
high temperature produced by the electric current, 
blast-furnace gas, drawn by a fan from the upper 
part of the furnace, is blown in under the arch, 
so that the cooling is done a means of neutral gas, 
which arrangement has proved very efficient. 

The furnace is started and worked in the same way 
as an ordinary blast-furnace. The present charge 
consists of 100 kilogrammes Griingesberg unroasted red 
hematite with about 60 per cent. iron, 3 kilogrammes 
roasted lime, and 18 kilogrammes coke. This, accord- 
ing to calculations, corresponds with about 295 kilo- 
grammes of coke per ton of pig iron. In the experiments 
now going on, only coke has so far been used, but the 
plan is to use charcoal, prime ore briquettes and 
‘*slig.” Experiments have proved that charcoal can 
be used just as well as coke. 

As far as the product from the electrical blast-fur- 
nace is concerned, a percentage of carbon similar to that 
of steel has been attained in some cases. As arule, how- 
ever, pig iron has been produced. Experience will have 
to show which is the more advantageous to produce. 
It will probably prove profitable to combine an electric 
blast-furnace with an electric refining furnace. During 
the present experiments the percentage of carbon has 
averaged somewhere about 1.80 per cent., whilst in pre- 
vious experiments it was about 3.20 per cent. The per- 
centage of silicon, as a rule, varied from 0.2 to 0.07 per 
cent., but has also been higher, in one case even 4.40 

r cent. The percentage of sulphur has in grey pi 
at been as little as perk 0.005 per cent., with 65 
per cent. sulphur in the coke used. 

So far rather more than 2 tons have been obtained 
per electrical horse-power year, but there is reason to 
expect that if more power is used in the present fur- 
nace, its thermal efficiency will improve, so that about 
3 tons can be obtained per electrical horse-power year. 

The tests and experiments in connection with this 
furnace have given rise to large projects at different 

laces in Sweden where a olldiany of water-power 
is available. But before these assume any definite 
shape a still further exhaustive practical testing of the 
method is considered advisable. A company has been 
formed for the exploitation of the Grénwall method at 
the Trollhittan Falls, and the names of. the men ‘in- 
terested in this concern are a guarantee that the process 
is possessed of considerable practical merits. No instal- 
lations on a large scale will, it is understood, be taken 
in hand until all the details have been fully worked out. 
It has now been pro that the Jiirnkoutvret, an 
institution in Stockholm of the highest possible repute, 
working in the interests of Swedish ironmasters, should 
on its own account carry out the necessary final ex- 
periments, so as to arrive at the speediest possible 
practical solution of the problem. It would, no doubt, 
prove a most satisfactory solution in more ways than 
one; in the first place, the authority of the Jarn- 
koutvret (the Iron Office) is absolute ; and, secondly, 
an arrangement of this kind would no doubt reserve 
for its members certain advantages in connection with 
the exploitation of the invention. Negotiations are at 
present being carried on between the Jiirnkoutvret and 
the patentees, the results of which are being eagerly 
looked for in many quarters. : 








FOUR-MOTOR OVERHEAD ELECTRIC 
TRAVELLING CRANE. 
WE illustrate on the opposite page an overhead elec- 
tric travelling crane constructed by Messrs. C. and A. 
Musker (1901), Limited, of Liverpool, who have recently 





ELECTRIC BLAST-FURNACE AT DOMNARFVET. 
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sent a number of such cranes to the Colonies. They are 
made in sizes to lift 3, 5, 10, 15, 20, and 30 tons. Fig. 1 
represents the crane as it appeared in the shops of the 
makers, while Figs. 2, 3, and 4 are oaputiede a side 
elevation, an end elevation, and a plan of the crab. 
The crane we illustrate is fitted with a main hoist for 
a 15-ton load, and an auxiliary hoist for a 5-ton load, and 
the motions of hoisting, cross-traversing, and longi- 
tudinal travelling are dives by separate motors. The 
speeds eetigegey in this crane are: main hoisting, with 
15 tons load, 15 ft. per minute ; auxiliary hoisting, with 
5 tons load, 75 ft. per minute ; cross-traverse with full 
load 100 ft. per minute, and longitudinal travelling with 
full load 200 ft. per minute. Wighter loads are dealt 
with at proportionally higher speeds. The crane has 
a span of 40 ft., the main girders being of the box- 
lattice type, which form combines rigidity with light- 


ness, as been applied by the makers to a number 
of cranes of from 3 tons up to 50 tons working load and 
up to 85-ft. span. 

The electrical equipment was supplied for a three- 














phase 400-volt 50-period circuit. The motor pinions 
are of forged steel, cut from the solid, while the gearing 
throughout is of cast steel, machine cut. The hoisting- 
barrels are spirally grooved, right and left hand, to 
— a central lift, and the travelling wheels are steel 
t . 

"he order to sustain the full load in case of the cur- 
rent failing, or the controller being put to the ofl 
position, magnetic brakes are fitted on the hoisting 
motions. In addition to this there is a mechanical 
brake with a hand release which can be operated from 
the cab. As will be seen from our illustration, the 
crab is built up of rolled-steel sections, and is fitted 
with separate ings for the shafts. These bearings 
have loose caps which can be easily renewed. ; 

The longitudinal travelling motion is placed in the 
centre of the and is driven through spur-gearing 
and a shaft, which latter is carried right across the crane 
to the travelling-wheel on the opposite sides. This 
arrangement prevents cross-winding. Platforms pro- 
tected by hand-railings are provided along the crane- 
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FOUR-MOTOR OVERHEAD ELECTRIC TRAVELLING CRANE. 
CONSTRUCTED BY MESSRS. C. AND A. MUSKER (1901), LIMITED, ENGINEERS, LIVERPOOL. 








"ae 




















_ Ean Re, Figs (Ty | : 
' N a | - 
w \ J a ; = | = 
i GT 24P \ , 6%- ‘ == 18T. > are — . | if: _ = 4 dt . = 
tA 16T 22 DP | t—|er min\ A LK Io Gress Traweres ' 
bee a | ee Cee | (JGBech | 
eet ] SNe aK wk ASS = 




































































































seam, so as to allow easy and safe access to any parts 
or examination. The operator’s cab is placed at the 
end of the crane-girders, as shown in Fig. 1, and from 
——-——F+ this all the motjons are controlled, and the load is 

pees always under observation. In the cab, tramway type 
of controllers, with metallic resistances, are placed, as 
well as -a switchboard with main switch and enclosed 
fuses fér each motor. The current is collected from 
bare copper wires, which are carried along the building 
and across the crane, The crane was tested under a 
load of 50 per cent. above the working load, and it was 
found that. there. was practically no deflection in the 
crane, 

We are informed that there area large number of 
these cranes at work in different parts of the country 
and abroad, with very satisfactory results. As all the 
different sizes are now standardised, they can be. turned. 
out very expeditiously. 
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GERMAN ENTERPRISE IN CHINA.—Some of the large 
German electrical firms are displaying much enterprise 
in China and Manchuria, and have established branch - 
offices and dépéts in a number of towns, whereby the 
natives have an opportunity of seeing and testing. the 
goods, which greatly facilitates business. Several towns 
are starting central electric stations, amongst them Kirin 
and Sutchou ; an English firm has supplied the two steam- 
engines to the former town. Among other towns where 
electric central stations have been planned or taken in 
hand is Mukden, but even small towns are adopting elec- 
tric lighting, &c.° 
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CALCULATION OF INDICATED HORSE- 
POWER. 


By C. H. Wixerre.p, M. Inst, C. E. 
THE time-honoured formula, 


PLAN 
LELP. = 2 000 (1) 
in which 
P = mean effective pressure (pounds per square inch), 
L = stroke (in feet), 2 
A = area of piston (in square inches), 
N = revolutions per minute, ~ 
is not in the most convenient form for use with the 
slide-rule, and as this useful instrument is nowadays 
the companion of every engineer, it is perhaps worth 
while to publish some modifications which the writer 
has found useful in his own practice. 
In the first place, since the stroke of a steam-engine 
is usually stated as (/) inches instead of as (L) feet, the 


rule becomes i ion 
ee pe Rk ad 
L.H.P. 13 x 33,000 
=PIAN (2) 
198,000 
Where a table of areas is handy this will be found 
better than (1), as it involves fewer shifts of the slide- 
rule. 
A table is not, however, always available, and, while 
the piston area can, of course, be read off the rule with 
approximate accuracy, a further chance of error arises 
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UE 
from the necessity of transferring the reading of the 
area from one part of the slide-rule to another. The 
following considerations will show how this may be 
avoided. 

Since 

A= ; x D?(D being the diameter of piston in 
inches), 
LEP. = TED &®. 
198,000 x 4 
— PN/D* 
252,100 
It is convenient, for designing purposes, to call 


(/ D*) the ‘‘eylindrical inches,” and the woe sang’ 


revs. per min. 


(3)* 


power per revolution per minute (= 


the ‘‘ rev.-power” of a cylinder. 


Then 


I.H.P. = rev.-power x N (3a) 


LHP. = cyl. ins, x PN (30) 
mo “$52,100 ¥ 
rev.-power = cyl. ins. y (4) 
252,100 
a 252,100 x rev.-power (5) 
cyl. ins, 
cyl. inches = 252,100 ee (6) 


Of these, the last three formule will be found of 
special use to designers. t 

The sketch illustrates how the cursor is set at the 
position corresponding to the cylindrical inches of a 
given cylinder. One movement of the slide and one 
of the cursor will then give the rev. -power. 








Contracts.—Messrs. Ed. Bennis and Co., Limited, 
Little Hulton, near Bolton, have recently booked orders 
for twenty-three pairs of their various types of stokers for 
different British, colonial, and foreign works and corpora- 
tions. In connection with the extension to the Wigan 
Electricity Works, the electric lighting committee recently 
appointed a sub-committee to visit various places with the 
object of inspecting conveyors and reporting thereon. 
Out of the sixteen tenders submitted for conveyors, the 
committee accepted Messrs. Bennis’s tender for 2030/. 


™ 252,100 will be found sufficiently accurate for use 
with the slide-rule. It should be 252,100.84, &c., if r is 
taken as = 3.1416 and 252,101.43, &c., if r is taken as = 
3.14159265. 

+ [We have ourselves found the following to be a very 
convenient and easily-remembered formula :— 

1,000,000 ” 

The letters have the same signification as in Mr. Wing- 
field’s note. This formula gives a result which is less than 
1 per cent. in error, and if from the figure obtained 1 per 
cent. is deducted—as can in most cases be done mentally 
—the final result is less 0.2 per cent. in error, an 
accuracy far in excess of ordinary practical requirements. 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market opened with a firm tone, and Cleveland 
warrants were put through at 51s. 3d. cash, from 51s. 5d. 
to 51s. 6d. to 51s. 54d. one month, and at 51s. 114d. three 
months. At the close there were sellers over at the 
higher values for each position. The turnover was 5000 
tons. In the afternoon Cleveland warrants were fairly 
steady, and 4000 tons were done at 51s. 24d. cash, 
51s. Sid. two months, and 51s. 11d. three months. The 
closing quotations were the same as in the morning—viz., 
51s. 3d. cash, 51s. 6d. one month, and 5is. 114d. three 
months sellers. On Friday mcrning a strong tone eg 
vailed, and Cleveland warrants advanced from 24d. 
to 3d. per ton. The dealings were small, and only 
amounted to 3500 tons at 51s. 3d. and 51s. 4d. cash, 
51s. 7d. twenty-seven days, 51s. 74d. and 51s. 8d. one 
month, and 52s. three months. Closing sellers quoted 
51s. 54d. cash, 51s. 84d. one month, and 52s. 24d. three 
months. In the afternoon the market was exceptionally 
quiet, and only one lot of Cleveland warrants was done 
at 51s. 5d. seven days. At the close the quotations 
showed little change, with sellers at 51s. 5d. cash, 51s. 8d. 
one month, and 52s. 3d. three months. On Monday 
morning the market was weaker and quiet, and business 
in Cleveland warrants was done at 51s. 24d. and 51s. 2d. 
cash, 51s. 3d. ten days, 51s. 9d. two months, and 
5ls. 11d. three months. The turnover was 4000 tons, 
and at the close the quotations were the turn firmer at 
51s. 4d. cash, 51s. 64d. one month, and 52s. ; 
three months. At the afternoon session the tone was 
fairly steady, and Cleveland warrants were dealt in at 
5ls. 2d. and 5ils. \ , 51s. 5d. one month, and 
5ls. 10d. and 51s. 11d. three months. The dealings 
amounted to 5000 tons, and closing sellers quoted easier 
at 51s. 3d. cash, 51s. A. one month, and 51s. 114d. 
three months. On Tuesday morning a strong tone pre- 
vailed, and Cleveland warrants advanced to 51s. 5d. and 
51s. 6d. cash, and 51s. 8d. one month, but only 3500 tons 
were put through at these prices. At the close sellers 
were firm at 51s. 7d. cash, 51s. 10d. one month, and 
52s. 3d. three months. In the afternoon the market 
opened with a steady tone, and Cleveland warrants 
aon hands at 51s. 6d. cash, 51s. 64d. seven days, and 
52s. 2d. three months. The turnover was about 7000 tons, 
and cash and one month iron closed 1d. easier at 51s. 6d. 
and 51s. 9d. sellers respectively, but the three months 
position was unchanged at 52s. 3d. sellers. Hematite was 
Seated at 61s. 3d. buyers and 61s. 84d. sellers one month. 
hen the market opened to-day (Wednesday) a ‘strong 
tone was again in evidence, and some 5000 tons of Cleve- 
land warrants were dealt in at 51s. 64d. and 51s. 7d. cash, 
and from 52s. 24d. to 52s. 4d. three months. Closin 
rices were 51s. 74d. cash, 51s. 10}d. one month, an 
2s. 5d. three months sellers. Hematite—500 tons— 
changed hands at 61s. 9d. twelve days, with one month 
buyers over at that figure, and sellers at 62s. 6d. At the 
afternoon session the market was active and stronger, and 
Cleveland warrants were done at from 51s. 9d. to 51s. 104d. 
cash, at 52s. 04d. one month, and 52s. 6d. three months. 
The total business amounted to 6500 tons, and closing 
sellers were firm at 51s. 104d. cash, 52s. 14d. one month, 
and 52s. 7d. three months. The following are the 
market quotations for makers’ (No. 1) iron :—Clyde and 
Langloan, 62s. 6d.; Calderand Gartsherrie, 63s.; Summer- 
lee, 64s.; and Coltness, 88s. 6d. (all shipped at Glasgow) ; 
Gle ock (at Ardrossan), 64s. ; Shotts (at Leith), 63s. ; 
and Carron (at Grangemouth), 64s. 6d. 


Sulphate of Ammonia.—Business in the sulphate-of- 
ammonia market during the past week has been somewhat 
uiet, but the price remains steady. The quotation to- 
“7 = 11/. 10s. per ton for prompt delivery, Glasgow or 
ith. 


Scotch Steel Trade.—No improvement can be reported 
in connection with the Scotch steel trade this week, and 
ere are still exceedingly scarce of specifications. 

his state of affairs is causing some difficulty in keepin 
the various establishments running, and it is freely sai 
that merchants are at present securing the most of the 
work >! into the market. A special meeting of the 
Scotch Steel-Makers’ Association was held in Glasgow 
to-day (Wednesday), when the export prices were under 
discussion. These quotations were recently advanced 
here, one of the contentions bei that the increased 

rices would enable the North-East st makers to get a 
air share of the trade. Now, however, it is argued that 
the local makers are getting too small a share, and hence 
the dissatisfaction. No definite finding was arrived at 
when the meeting concluded. A strong demand at pre- 
sent exists for light steel for structural purposes, ap 
makers are exceptionally busy, and prices have firmed yp. 
Inquiries for some fairly large quantities are at present in 
the market, and one local firm has just fixed up an order 
for 1000 tons of steel sheets and 500 tons of thin plates 
for early despatch to Canada. 


Malleable-Iron Trade.—The maileable-iron trade of the 
West of Scotland has not yet shown any signs of improv- 
ing, and in only a limited number of works is anything 
like the regulation number of shifts being obtained. The 
general inquiry is poor both on home and export account, 
and in the latter case prices are easy. The quotations for 
shippin lots are named as follow:—Unbranded bars, 
5l. 7s. 6d. per ton ; crown, 5/. 10s. per ton ; best, 5. 15s. 
ii ton ; Tees, 6/. per ton ; and angles, 5/. 10s. per ton— 

net. 


Scotch Pig-Iron Trade.—The Scotch pig-iron trade 
maintains a strong tone, and makers continue turning out 
large quantities. The export demand is very steady, and 


buyers are pushing for deliveries of both No. 1 and No. 3 
qualities. A lot of 250 tons of Scotch foundry iron has 


d| Hill aforesaid. Many of the 





been despatched this week to the United States, and 


some other lots are presently the subject of negotiation. 
Hematite is still in good request for forward delivery, but 
makers’ terms are just a trifle stiff. 


Clyde Shipbuilding.—Messrs. William Hamilton and 
Ce., Port Glasgow, have just secured orders to build three 
large steamers for Liverpool owners. One of these vessels 


will have a dead-weight carrying capacity of 8300 tons, 
while the other two will each havea ca & of 7000 tons. 
They will all be built on the Isherw ng ae and will 
have triple-expansion engines supplied by Messrs. David 
wan and €o., Glasgow. It is worthy of note that 
Messrs. Hamilton have now orders on hand for nine large 
steamers, eight of which are on the Isherwood principle. 





Tuk ASSOCIATION OF ENGINEERS-IN- CHARGE. —The 
Council of this Association have unanimously elected 
Mr. Henry Adams, M. Inst. C.E., M.I. Mech. E., &c., as 
their President, in succession to Mr. James Swinburne, 
F.R.S., M. Inst. C.E. An attractive programme has been 
drawn up for the new session, including several good 

rs and social functions. . Adams is one of the 
oldest members of the Association. He was in responsible 
charge in the outdoor department of Sir W. G. Armstrong 
and Co., Elswick, as far back as 1865. 





Tenpers Invitrp.—The Commercial Intelligence 
Branch of the Board of Trade is informed by His 
Majesty’s Consul General at Antwerp that tenders are 
invited by the municipal authorities of that city for the 
construction of a dry dock and dock-walls on the east 
quay of the Lefebvre Basin ; the cost of the work is esti- 
mated at 4,361,000 francs (174,440/.). Tenders, in sealed 
envelo will be received by the ——— Hotel- 
de-Ville, Antwerp, up to October 8. The specifications 
may be obtained — 4s.) at the Hotel-de-Ville, 
Antwerp. A copy of the specification may seen by 
British firms interested on application at the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall- 
street, London, E.C. 





Pustic Works 1N Spatw.—The Gaccta de Madrid 
contains a notice, issued by the municipal authorities of 
Madrid, inviting tenders for the carrying out of an im- 
portant scheme of sanitary and drainage works, called 
** Betterment of the Calle de Preciados Extension and the 
Joining up of the Plaza del Callao with the Calle de 
Alcalé.” The upset price is placed at 28,992,276 pesectas 
(about 1,054,000/.), and to qualify any tenders a pro- 
visional deposit of 500,000 pesetas (about 18,200/.) will be 
required, to be increased by the successful tenderer to 5 per 
cent. of the upset price. Tenders should be addressed 
to the Excelentisimo Seior Alcalde, Casa Consistorial, 
Plaza de la Villa 5, Madrid, and must reach their desti- 
nation by 2 p.m. on November 12, a provisional adjudica- 
tion taking place at noon on November 13. The work 
will comprise the demolition of buildings, paving, 
asphalting. drainage, water works, building operations, 
lighting, electric tramway construction, &c. e Gaceta, 
containing full particulars of the contract, may be seen by 
British firms interested on application at the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall- 
street, E.C.—Preparations for the laying of a new rail- 
way to Coin, in the south of Spain, are in active progress, 
and it is hoped that the line will be finished within two 
years. The railway already built by the same pongnay 
(Ferrocarriles Suburbanos de Malaga), which has n 
working since January, 1908, is apparently giving good 
results.—Further preparations for the new coast line 
from Malaga to Cadiz, passing near Gibraltar, are also 
in progress ; but, judging from appearances, it will take 
several years to complete. 





Socrety or Enerngers.—The fourth vacation visit of 
the present session took place on Wednesday, the 22nd 
inst., when, by the courtesy of Messrs, William Hill and 
Son, facilities were given fora party of members of the 
Society and their friends to inspect the Organ-Building 
Works of the above-mentioned firm at Camden-road, 
Islington, N. The house of William Hill and Son is 
remarkable as the oldest firm-of organ-builders in this 
country, being descended from the celebrated artist, John 
Snetzler, whose business, founded in 1755, passed into the 
posession of Thomas Eliot, and then to his son-in-law, 

illiam Hill, the distinguished organ-builder, in the 
earlier part of the nineteenth century. For nearly a 
hundred years, therefore, the business has been in the Hill 
family, and is now directed by the grandson of the William 
rincipal organs in the 
United Kingdom and the Colonies have been built 
by the Hills, including some of the most celebrated 
instruments in the cathedral and _ churches of 
the country, besides those in secular buildings. The 
present works in York-road, built in 1873, were con- 
structed to suit the requirements of the trade. Lew con- 
sist of offices, a large hall, 80 ft. by 40 ft. (in which the 
organs are erected after the different parts have been pre- 
pared), and an engineering shop, where, in addition to the 
ordinary work connected with organ-building, the firm 
make their own hydraulic engines for organ blowing. 
Among a number of other departments are shops for 
metal-casting, manufacturing and voicing the various 
pipes, shops for the joiners, case-makers, sound-board 
makers, and bellows-makers, and for making and putting 
together the action-work. Outside the workshops 1s «1 
extensive timber-yard, where a large stock of hard and 
soft woods is stacked and kept to mature. The machi- 
nery connected with the works is driven by a 30- 
horse-power gas-engine, whilst a steam-boiler is used to 
generate steam for heating and other purposes. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Stecl.—There is a better tone in trade, due 
more to the optimism of manufacturers than to orders 
actually booked. The armament houses are now fairly 
active, as following upon the recent orders in connection 
with the two new Dreadnoughts, Sheffield is benefiting 
considerably by the placing of the contracts for twenty 
torpedo-boat destroyers. A great proportion of the forg- 
ings, as well as other requirements for these boats, will 
come from the district, and cmap J is this the case 
in connection with the turbine machinery, of which 
one or two local firms make a speciality. Builders are 
eagerly awaiting the Admiralty’s decision with regard 
to the larger vessels apart from Dreadnoughts. . Mean- 
while trade has been stimulated by the work on heavy 
gun-mountings, and the widening of the Admiralty 
programme. Apart from the armament departments, 
the general heavy steel trade is dull, and the — dealing 
with the general character of forgings and castings are 
poorly employed. However, inquiries are better, and 
manufactarers appear confident that business will follow. 
Sheffield is awaiting a revival in shipbuilding and railway 


work, and there is reason to believe that an improvement | ha 


cannot much longer be delayed.. Engineers and machine- 
tool builders throughout South Yorkshire are running 
short time. There is not much change in the position of 
the iron market, only a limited amount of business being 
transacted ; nor can there be much change until there is a 
definite revival of general trade. is week has been 
characterised by a wide variation of prices. It is stated 
that a South Wales firm which has ordinarily got its basic 


pig iron from Lincolnshire has placed an order in yoo T 
€ 


or 20,000 tons. There is no improvement in the finished- 
iron trade. Pipe foundries are reported to be better em- 
ployed, but bar and hoop-makers are slack. In the lighter 
steel branches high-class wire manufacture is well main- 
tained. Indeed, local wire works have done fairly well 
throughout the year. There is a moderate foreign demand 
for circular saws, twist-drills, and tool-steel ; and while 
American orders have not come up to expectation, 
Australia and Canada are buying well. The output of 
cutlery is growing steadily, and there is even slight 
improvement in the home market. 


South Yorkshire Coal.—The heavy demand for steam 
coal shows no signs of abatement, and in anticipation of 
the closing of the Baltic ports orders are not coming in 
very rapidly. Sweden is recovering somewhat, and there 
is a good deal of fuel going to other European ports. In 
addition, slightly improved home trade has rendered it 
very difficult for the pits to meet orders. As much as 
10s. per ton is readily paid for quick delivery. There are 
inquiries about next year’s contracts for export, and this 
is taken for an indication of the greater firmness of the 
market. There is a healthy demand for house coal, and 
there are signs of stiffening of rates. Good slack is 
moving off well, and coke is in better demand. There 
are still a few outstanding colliery disputes, but the general 
— is satisfactory, and there is a good outlook for 
the winter. 








Soutn American Rattways.—The Diario Oficial (Rio 
de Janeiro) publishes a decree granting to the Compagnie 
Frangaise du Port de Rio Grande do Sul, Brazil, a con- 
cession for the construction of a line from Monte Bonito 
to Rio Grande, and approving the estimate of 3,397,904 
milreis (about 212,000) for the work. The line, which 
will be about 46 miles long, is intended exclusively for 
the carriage of stone to be used in connection with the Rio 
Grande harbour works. 





Tue Copper Markret.—Messrs. James Lewis and Son 
reported on the 16th inst. that the market for standard 
copper gradually fell away from 59/. 2s. 6d. for cash on 
the Ist inst. to 58/. 15s. on the 10th. The publication 
of the American statistics for the month of August, show- 
Ing an increase in the marketable stocks of 5625 tons and 
a reduction in the consumption to 25,374 tons, caused a 
sharp fall to 587. 3s. 9d. for cash and to 59/. 2s. 6d. for 
three ro t. There had since been a recovery 
to 58/. 178. 6d. and 59/. 13s. 9d. respectively, Sales of 
electrolytic copper:.wete reported to Continental con- 
sumers at very low pricés, but a good business had been 
done in manufactured copper for India. In the United 
States the consumptive demand had been very light, 
and with the prospect of dearer money, the transfer to 
Europe of a considerable portion of the stocks held there 
was most probable, further imcreasing the already very 
large stocks which have to be financed on this side. 





Lance Watrr-DriveN TuRBO-GENERATORS FOR Nor- 
waAY.—The A.-G. Brown, Boveri, et Cie., of Baden, 
Switzerland, have recently obtained one of the largest 
orders for electrical generating plant ever placed in 
Europe. This consists of five three-phase generating 
units, each rated at 17,000 kilovolt-amperes (at 0.6 power 
factor) at 10,000 to 11,000 volts and 50 cycles, with direct- 
coupled exciters of 130kilowatts, for coupling to water- 
turbines of 14,000 horse-power at 250 revolutions per 
minute. This generating plant will form one-half of the 
it opus of the new generating-station now being 
ouilt for } essrs. A. 8. Rjukanfos, of Christiania, for the 
production of nitrates from atmospheric nitrogen, which 
— when completed, will be the largest in the world. 
ee Brown, Boveri, and Co., Limited, London, to 
whom we are indebted for the foregoing particulars, 
ym that the weight of one of these generators is about 
r tons, the diameter being nearly 20 ft. They add that 
1e above order was obtained in competition with the 
eading firms of the Continent, and that it was settled 


upon the technical re : F 
siderations of pein. erits of the designs, and not upon con 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—F urther improvement, with 
consequent advances in values in America, together with 
better accounts from the Continent, are having a stimu- 
lating influence on the Cleveland market. Traders gene- 
rally regard prospects as bright and encouraging, and a 
certain amount of outside speculation in warrants is 
forcing prices upward. At the same time the production 
of pig iron continues excessive, and so far as Cleveland 
iron 1s concerned this is emphasised by the fact that pig 
is this month being sent into the warrant stores at the 
rate of nearly 1000 tons per working day. In addition to 
this, makers’ stocks of both Cleveland and hematite pig are 
understood to be a Both producers and mer- 
chants have this week sold No. 3 Cleveland pig at 51s. for 
early f.o.b. delivery, but the general market quotation is 
now quite 51s. 6d., and for named brands up to 52s. 6d. is 
asked. Merchants’ quotations for No. 1 are 53s. 9d.; 
No. 4 foundry, 50s.; No. 4 forge, 49s. 6d.; mottled, 49s. ; 
and white, 48s. 9d. East Coast hematite pig is strong, 
though there is little doing in it just now, consumers 
ving satisfied their requirements, at all events for the 
time being. Possibly small odd lots might be purchased 
from second hands at 58s. 6d. for early delivery of mixed 
numbers, but makers, as a rule, do not name below 59s., and 
the general quotation for the first quarter of next year is 
62s, 6d. Foreign ore quotations are very difficult to fix, 
owing to the independent attitude of the mine-owners 
abroad, who, for the time being, refuse to name prices. 
Merchants here nominally base quotations on 17s. ex-ship 

ees for Rubio of 50 per cent. quality, but they will not 
commit themselves ahead, and consumers are f ally bought 
for this year. Coke is very strong; average blast- 
furnace qualities are fully 17s. delivered here. 


Manufactured Iron and Stecl.—A considerable increase 
in the output of manufactured iron and steel is reported, 
and orders are coming in fairly well. Specifications are 
being given out for ship-plates and angles, producers of 
railway material are receiving fairly good orders, bar- 
manufacturers are better employed than they have been, 
and a fair number of inquiries for sheets are reported. 
Common iron are 7/.; packing iron or steel, 5/. 5s.; 
iron ship-plates, 6/.; iron ship-angles, 7/.; iron ship-rivets, 
71. 3s. 9d.; steel bars, 6/.; steel —_—e 61.; steel ship- 
angles, 5/. 7s. 6d.; steel rivets, 7/. 103.; steel strip, 
6/, 2s. 6d.; steel hoops, 6/. 5s.; and steel joists, 5/. 7s. 6d. 
to 5/. 15s.—all less the customary 24 per cent. discount ; 
whilst cast-iron chairs are 3/. 10s.; cast-iron columns, 
6l. 10s.; light iron rails, 6/. 7s. 6d.; heavy steel rails, 
51. 5s. ; and steel railway sleepers, 6/. 10s.—all net cash at 
works, and iron or steel vanised corrugated sheets, 
24 gauge, in bundles, 11/. f.o.b.—less the usual 4 per 
cent. 


Pig-Iron ping se shipments of pig-iron for 
September are disappointing. They were expected to be 
very heavy, but now they promise to fali short of 100,000 
tons. To date they average a little under 3500 tons per 
working day, as compared with over 4600 tons to the same 
date last month, and 4250 tons for the corresponding part 
of September last year. 





Pustic Works tn Sout AmrricA.—The Boletin Oficial 
(Buenos Aires) publishes a law granting to Messrs. Alvarez 
de Otin and Co. a concession for the construction and 
working of a 1l-metre gauge railway from Serrezuela to 
Dolores, in the province of Cordova. Complete plans are 
to be submitted within twelve months from the date of 
the concession. Work must be n within six months 
from the date of the approval of the plans, and finished 
in eighteen months from the commencement of opera- 
tions. The concessionnaire engages to deposit 25 pesos 
(about 46s.) per kilometre of line. A decree is also pub- 
lished approving the plans, specifications, and estimate 
submitted by the Compajiia de Ferrocarriles en la Pro- 
vincia_de Buenos Aires for the construction of a deep- 
watér harbour in the Laguna San Pedro. The estimate 
amounts to 1,246,670 pesos gold (249,334/.). A resolution 
sanctioning an ex iture of 200,000 bolivars (about 
80002.) for the building of dykes and breakwaters at San 
Fernando de Apure has been passed by the Government 
of Venezuela. This amount will be included in the 
Budget for Public Works. 





Tue NortrHampton Porytecunic Institute. — The 
winter courses at this well-known institute commence on 
October 4, day or evening classes having been arranged 
in all the important subjects usually dealt with at the 
school.. The courses most likely to interest our readers 
will probably be those on mechanical and clec- 
trical engineering, both covering extensive ground ; 
but others, such as technical chemistry, horology, and 
optics, form very important features in the institute’s 
curriculum. In the day engineering course such sub- 
jects are taught as mechanism, engineering materials, 

eat-engines, automobile engineering, graphics, engineer- 
ing technology, design, &c., while the course on elec- 
trical engineering includes instruction on electrical in- 
struments, machines, traction, - > &c., both courses 
including workshop instruction. e evening classes in- 
clude instruction in several rather unusual subjects, such 
as aeronautical engineering, in which lectures, drawing 
courses, and labora: courses are given, tical cycle- 
making, calculations for engineers, die-making and press- 
tool work, electrical engineering estimates and quantities, 
telegraphy, telephony, wireless telegraphy, submarine 
cable-work, &c. The fees at this Institute are low, and 
practical instruction in workshops and laboratories forms 
one of the chief features of the work. 








NOTES FROM THE SOUTH-WEST. 


Cardif.—The steam-coal trade has been quiet ; the best 
large has made 17s. 6d. to 17s. 9d. per ton, while 
qualities have ranged between 15s. and 17s. per ton; 
quotations for smalls have been somewhat i r. 

ouse has exhibited a firm tone ; the best o 
qualities have made 15s. to 16s. per ton; No. 3 Rhondda 
large has brought 17s. 3d. to 17s. 9d. per ton. Foundry 
coke has been ented at 19s. to 22s. } yi ton, and furnace 
ditto at 17s. 3d. to 18s. per ton. iron ore, 
Rubio has made 16s. 3d. to 16s. 9d. per ton, upon a basis 
of 50 per cent. of iron, and charges, including freight, 
insurance, &c., to Cardiff or Newport. 

The Swansca Valley.—The steel trade has shown some 
improvement. The whole of the furnaces in the Morris- 
ton group have been at work, and the output of the bar- 
rolling mills has been readily absorbed. 


Swansea New Dock.—This dock will not now be opened 
in October, as originally intended. The delay has arisen 
through accidents to a dredger. The dock will probably 
be opened before the close of the year—possibly in 
November. 


A Coal Magnate.—The death has taken place of Mr. W. 
Bailey Partridge, of The Green, Bacton, near Pontrilas, 
Herefordshire. The deceased, who was about 70 years of 
age, was connected with many “yo commercial under- 
takings in Monmouthshire durin © last 50 years. At 
one time he managed the Nantyglo Iron Works. About 
30 years ‘ago he went into —— with the late Mr. 
E. oe of Snatchwood Park, Abersychan. The part- 
nership started in a small way, but now Messrs. Partridge, 
Jones, and Co., Limited, are one of the best-known col- 
liery firms in South Wales. 


Deep Sinkings.—Mr. W. B. Lloyd, contractor, of Bar- 
food has completed the sinking of two new shafts at the 

enallta pits. It is stated that the shafts are the deepest 
in South Wales. 


Newport Docks.—A report by Mr. G. J. Clarke, upon 
the possibility of improving and developing the Usk, 
has been submitted to the River Improvement Committee 
of the Newport Harbour Board. In Mr. Clarke’s opinion, 
the best way of procuring and maintaining a good channel 
between Spittles Point and the new entrance to the 
Alexandra Dock will be to adopt systematic and con- 
tinuous dredging. With reference to a proposal of the 
Alexandra Docks Company to construct a channel with a 
bottom width of 300 ft., Mr. Clarke is of opinion that 
a wider channel, say 400 it. to 500 ft., would be more 
suitable. 








Buenos Arres.—The Argentine Congress has passed a 
Bill to provide for the execution of certain sanitary works 
at Buenos Aires. The cost of these works is estimated at 
1,575,000. It is proposed to include in the scheme the 
construction of a new intake tunnel and tuwer in front of 
Palermo; new filters, &c., at Palermo; pumps, buildings, 
pipes, &c., at Palermo; a pumping house and main pipes 
at Recoleta, and an extension of piping outside the 
Bateman radius. 


PxoroeRaPuic ExuiBitions.—The Royal Photographic 
Society has opened its fifty-fourth annual exhibition at 
the Now Gallery, Regent-street. This will remain open 
until October 30, The rooms are divided into sections for 

—— roeite, colour, and ee ae eet dn 
otographic Salon is again occupying the ery of the 
Royal Society of Painters in Water Colours in Pall Mall 
until October 23; the members of the Linked Ring 
exhibit specimens of greene photographs and a most 
interesting collection of portrait photographs by the late 
D. O. Hill, dating from about 1845; some of these latter 
rints are. the original work of the artist, and others have 
mn made from the original paper negatives. 


Prrsonat.—Mr. T. Mather, F.R.S., has been appointed 
by the executive committee of the ne | and Guilds of 
London Institute professor of electrical engineering at 
the City and-Guilds Central Technical College in succes- 
sion to Professor Ayrton. Professor Mather was Pro- 
fessor Ayrton’s, chief assistant for many years, and was 
appointed Wy arg during last session. — We under- 
stand that the firm of Messrs. John Ruscoe and Co., 
Limited, Albion Works, Hyde, Manchester, is in course 
of reconstruction. Business will be carried on as usual, 
under new ma ment.—Mr.°John H. Thompson, 
M. Inst. C.E., has been aaa general ma r of the 
Harbour of Dundee, by the Trustees. Mr. Thompson 
has occupied the position of engineer to the Trust. In 
his new position he will have control over all affairs of the 
pets aad and the Tay: Ferries, and other undertakings of 
the Trust. 








New Sovurn Waks Ports.—The development of the 
collieries in the Maitland district of New South Wales 
has been so rapid of late that considerable difficulty has 
been experienced in poe. adequate shipping fecili- 
ties at Newcastle. r. de urgh, chief engineer for 
harbours in New South Wales, thinks something might 
be done in the way of turning Port Stephen to more 
account ; and he is having surveys carried out with the 
view of testing its capabilities. ere is a safe entrance 
with 30 ft. of water at low tide, and a depth of 40 ft. 
could be secured by Stone Within the harbour there 
is a greater area of water (30 ft. in depth) than is even to 
be found in Port Jackson. “On the other hand, 30 miles 
of railway are required to connect the coal-mining dis- 
tricts with Port Stephen, as compased with only 15 miles 
in the case of Newcastle. The Hunter would have to 
be crossed, and this is regarded as a somewhat formidable 
matter ; 
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THE TWIN-SCREW STEAMER “AMERICA” FOR LA VELoreE 


CONSTRUCTED BY MESSRS. CANTIERI NAVALI REUNITI, SPEZZIA; ENGI) iD py THE WAI 


For Deseriptiq,, see 1 
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Fig.5. SHELTER DECK 
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BRITISH WARSHIP DESIGN. 

Ir is opportune at the present moment to con- 
sider the prospects in British warship design, be- 
cause of special activities in connection with 
new construction. The new battleship Neptune 
is to be launched from the Portsmouth k- 
yard next Thursday, the cruiser Indefatigable 
will follow from the Devonport yard in about 
three weeks, and the Admiralty have now under 
consideration tenders from private firms for the 
remainder of the new constructional work embraced 
in the current year’s naval programme, excepting 
only the four supplementary battleships. The 
ordering of all of the year’s work at a much 
earlier date than usual is a satisfactory departure, 
which may be accepted as, in a measure, a concession 
to those who have urged the Government to give 
some convincing indication to our friends abroad of 
our determination to maintain our supremacy. Now, 
as ever, the Treasury have shown themselves sus- 
ceptible to public opinion, temperately but firmly 
expressed ; and thus, in considering the future, we 
may confine ourselves to the more technical ques- 
tions involved in the determination of the elements 
of efficiency as —— by the design of ships 
ordered and projected. 

The Neptune is a development of the generic idea 
embodied in the Dreadnought, and this is equally 
true of the battleships of this year’s programme. 














1! It applies, at all events, to the two already ordered 


respectively from Scott’s Shipbuilding and Engi- 
eoedla Company, Greenock, and 5 Foe Case 
pany, Jarrow-on-Tyne. The 12-in. gun still holds 
the field, although opinion in the Service is, in 
some measure, divided on the relative merits of 
guns of 12-in. and 13.5-in. calibres. The issue 
may be narrowed down to a question of the 
measure of advantage of the increase in striking 
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calibres, but modern improvements have aug- 
mented the ballistics of the 12-in. gun so greatly as 
to diminish the difference in destructive power of 





the latest 12-in. as com with that of the pro- 
posed 13.5-in. gun. Nor have we yet reached the 
end of improvements. The guns more recently 
ordered are of 50 calibres in length, and because of 
this and other changes still higher velocities are 
being achieved. 

The 13.5-in. gun has the objection that the 
projectile weighs nearly 50 per cent. more, so that 
there is involved either a reduction in the number 
of rounds carried on board ship, or an increase in 
the load, with its corresponding augmentation in 
the weight of ship and machinery to give equal 

ropulsive results for the greater displacement. 
is, too, is apart from the certain addition to the 
weight of gun-mountings and ordnance machinery. 
The longer range possible with the larger gun is 
of little practical use at sea, because the 12-in. gun 
is now effective at the distance regarded as the 
maximum under normal physical conditions. But, 
on the other hand, there is no gainsaying the 
greater destruction possible with the bigger bursting 
charge of the 1250-Ib. shell over that of the 850-lb. 
shell. 

Practically all the new ships of the year will 
therefore have 12-in. guns, and the number for 
battleships will continue at ten and for cruisers at 
eight. By increasing the length of the ship, how- 
ever, it will be possible to utilise the lessons of ex- 
perience, and especially in the position of the guns 
and their magazines, to give greater broadside fire, 
wider areas of training and greater rapidity of fire. 
The arrangement of the guns, however, will differ 
from those in the earlier Dreadnoughts. There will be 
two guns in the central barbette forward, two in the 

rt midship barbette, two in the starboard midship 
ashen ag and two in each of the centre-line barbettes 
aft, one of the latter being at a higher level in order 
to give a wider angle of fire, but not necessarily to 
enable its guns to be fired over the aftermost bar- 
bette. The two midship barbettes will be arranged 
en echelon, so that the four guns in them may fire 
on either broadside. 

It will thus be seen that the new ships will fire ten 
guns on either broadside. This is two more than in 
the latest German Dreadnought battleships, not- 
withstanding that the latter have twelve guns in 
all, as compared with ten in our ~— The addi- 
tional two guns in the Kaiser’s ships, involving 
a considerable increase in the load, can only be 
effective in the event of the ship having to fire 
simultaneously from each broadside. "This can 
happen only when the ship has been manceuvred 
into a ition when she can be attacked on each 
side, which would condemn the tactician for a fatal 
error ; the advantage of the two extra guns could 
never justify such an error. The German ships, it 
will be understood, have their guns placed two for- 
ward and two aft, with two in each barbette at each 
‘* quarter.” Even our cruisers are as favourably 
situated, so far as a ‘‘ salvo” fire is concerned, as 
the German battleships. They have only eight guns ; 
but all are capable of Neti fired on either broadside, 
the two guns on the port and the pair on the star- 
board side being mounted en echelon, as with the new 
battleships. In the Indefatigable, which is to be 
launched shortly, 25 ft. has been added to the length 
in order that the centres of these two barbettes may 
be further separated in the fore and aft line than was 
the case in the Invincible, while in the new cruiser 
about to be laid down a further increase to 600 ft. 
in length, as compared with 530 ft. in the Invin- 
cibles, will be utilised to bring about a still further 
separation, although a main consideration in adding 
to length has been an augmentation to speed. 

The secondary armament has, perhaps, engaged 
more attention than even the choice of primary 
weapons for our — warships. The German, like 
the Japanese and United States, naval authorities 
have, in their later ships, retained the 6-in. gun, 
or a weapon of equivalent calibre, and these they 
are placing on the main deck, within the broadside 
armour. This is a practice adopted for many years 
in the British service, but all officers in the British 
service are agreed that 6-in. guns placed so low 
cannot be effectively fought in a heavy swell. In 
the German ships this main deck, it has been said, 
is higher than that in the older British ships ; but 
from our examination of the ships we believe that 
this is an Drm illusion, consequent on the fact 
that none of the German ships have yet been seen 
fully loaded. The difficulty of effectively placing 
6-in. guns, without interfering with the wide arc of 
training of the 12-in. guns, is a serious obstacle to 
their adoption instead of the 4-in. or 4.7-in. guns 
to be fitted in all the British ships so far ordered, 





ee 


————— 





- 


Ve ee ee eee 








420 


ENGINEERING. 





[SEPT. 24, 1909. 





even were it clearly established that the heavier 
weapon were preferable to the lighter rapid-firers 
for repelling torpedo attack. 

There is, too, the great difficulty of gun-con- 
trol when two sizes of projectiles have simul- 
taneously to be ‘‘spotted” in their flight ; there 
are those who take the view that unless there 
is a reversion ‘to the practice of each gunner inde- 
pendently ‘‘ spotting” his shots to determine accu- 
racy of range, fire from different calibres—such as 
the 12-in. and 6-in.—will not be carried on simu!- 
taneously. We know that oflficers of the British 
Navy afloat are divided in their opinion on this 
question, but many, and certainly those high in 
office, are not disposed to place as much reliance 
on the 6-in. gun, in association with the 12-in. 
weapons, in these large ships as are some of the 
Admiralty critics. The 6-in. gun can only be of 
destructive use at close range—at about three, or 
at most four, miles—and it is urged that no admiral 
would bring his fleet within the 6-in. gun range 
merely to utilise such guns, when there was opposed 
to him an equal number of 12-in. 50-calibre guns. 
No doubt the 6-in. gun has the advantage of a higher 
rapidity of fire; but, on the other hand, there is 
the enormous destructive effect of the 12-in. shell. 

As to the function of such secondary guns in 
repelling torpedo attack, the question of rapidity of 
fire is thought to be more dominant than the 
hitting power, and for this reason there may be 
justification for the determination of the Admiralty 
to abide by the 4-in. or 4.7-in. gun, the latter being 
preferred for the later er a It is urged that the 
6-in. gun using shrapnel or canister shot would 
be more effective than smaller weapons, but this 
argument applies with even greater force to the 
12-in. gun. It may seem surprising that the use 
of such a heavy weapon against torpedo attack 
should be contemplated, but many naval officers 
contemplate this use of the 12-in. gun, especially in 
view of the marvellous precision and rapidity with 
which the gun can be trained and elevated. One 
discharge even within short range would spread 
destruction over an area much greater than that 
represented by the full length of a modern destroyer 
ora scout. The canister shot, too, could penetrate 
the ordinary thin shell or deck plating, because, 
while of high tensile or nickel steel, it does not 
offer great resistance to penetration. We admit 
that even widely-distributed —— might not 
sink the ship, but the most vulnerable point of 
these high-speed craft is the boilers, and canister 
shot would easily make holes of 14 in. to 2 in. in 
diameter in the boiler tubes. One such hole 
in a boiler would completely foil the attack by any 
destroyer. 

Another direction in which opinion is developing 
has reference to the position on the ship of the 
torpedo-repelling guns. In some of the ships these 
have been placed on the top of the 12-in. gun 
hoods, but we should not be surprised if, in the 
later ships, better protected positions were found— 
probably an elevated position behind armour in 
a central citadel, which would also serve to pro- 
tect the base of the funnels. 

The Neptune is 20 ft. longer than the early 
Dreadnoughts, and has 4 ft. more beam, so that the 
displacement is advanced from 17,900 to about 20,000 
tons. The power has been increased in order to 
ensure the maintenance of the same specd—about 
21 knots. No change is likely to be made in the 
disposition of the armour ef the ships of the imme- 
diate future, as the views of those officers who have 
had experience with these modern ships confirm 
the original ideas of the designers, notably in 
favour of a tapering of the thickness towards the 
bottom edge. 

As regards the Indefatigable, the increase in 
length is 25 ft., in beam 2 ft., and in displacement 
nearly 2000 tons, as compared with the 17,250 
tons of the Invincible class. There has been a 
slight increase in the size of the turbines, in order 
that the speed should be 26 knots in this case 
also. As to the newcruiser which is to be laid down 
in the berth vacated by the Indefatigable, it would 
be impolitic to give details. The vessel will be 
some 600 ft. long, and she will have turbine 
machinery exceeding in power that placed in any 
preceding ship, excelling that even of the Lusitania 
and Mauretania, now doing such splendid steaming 
on the Atlantic. It is too early to write about speed, 
but in view of the successful lines evolved by Sir 
Philip Watts in all his ships, and of the high 
efficiency of machinery arranged by Admiral Oram, 
the Engineer-in-Chief, it may be predicted that 





this vessel will certainly exceed 28 knots, so that, 
alike in her power of attack, her adequacy of 
defence, and her fleetness, she will mark a depar- 
ture which will furnish further opportunities for 
the ability of the Admiralty officers to keep pace 
with the willingness of the nation to excel in naval 


power. 








THE LABOUR CONFLICTS IN 
SWEDEN. 

Tue general strike having come to an end 
(formally at least, the men in some places refusing 
to go back to work), the Swedish Government has 
decided to take steps with a view to conclude the 
remaining serious labour conflicts. These con- 
flicts arose principally out of the comprehensive 
lock-outs, which again brought about the general 
strike. It had been expected that the Govern- 
ment would have appointed a representative com- 
mittee to deal with this important and difficult 
question, but the Minister of the Interior has pre- 
ferred to leave it in the hands of the proper official, 
Mr. Cederborg, who was instrumental in bringing 
the general strike to an end, and Mr. Carlsson, 
Baron Djurklon, and Mr. Koarnzelius have been 
commissioned to assist Mr. Cederborg. The latter 
is considered to be a very able man, and the 
mediators have been instructed to do their best to- 
wards establishing a firm basis for a lasting arrange- 
ment. 

The Government are endeavouring to bring 
about settled conditions in the labour market, 
and their efforts are being universally welcomed. 
A committee has been sitting for about two years 
for the purpose of drawing up an exhaustive 
report upon the labour question and framing pro- 
posals for further legislation ; but as the Govern- 
ment consider that the Committee has been some- 
what slow in its work, according to Swedish notions, 
and as it was too heterogeneous in its composition 
to give much promise of a fairly unanimous result, 
the Government have dissolved this Committee, and 
are pees the necessary measures, so that they 
may be laid before the Legislature when it assembles 
early in the new year. The fact that the Govern- 
ment have deferred action up to the present is gene- 
rally regarded as likely to further the ultimate ends 
in view. 

An interesting feature of the general strike is 
the spontaneous manner in which all classes came 
forward to help and aid the community at large. 
Citizen corps were formed in a number of towns, 
and, armed with a police badge, they commenced 
work on the very first day of the strike. In Hel- 
singborg, a small town in West Sweden, where 
Socialism is exceptionally to the fore, the first 
posts of watchmen were sent out at 4 o'clock in 
the afternoon of August 4; each post was double 
and was on duty four hours at the time, the ser- 
vice being kept up throughout the 24 hours, 
An aggregate of 155 voluntary sentries put in a 
total of 3866 hours, from August 4 to September 9. 
The connection between the different posts was 
kept up by means of a volunteer cycle corps of 
ten youths. 

In other town large numbers of volunteers, 
officers, manufacturers, merchants, students, and 
high officials, including, if we mistake not, one or 
two Ministers of State, placed their services at the 
disposal of the municipal authorities, in order to 
keep water-works, electric stations, sanitary works, 
&c., going; and the spontaneousness with which 
all these voluntary helpers came forward had 
the double effect of consolidating the community 
and discomfiting their temporary adversaries—the 
strikers. 

The Union of Swedish Employers promptly 
stated, in answer to Mr. Cederborg’s offer of media- 
tion, that they had no objection to an attempt being 
made satisfactorily to end the conflict, and the 
union consequently accepted the offer of negotia- 
tion with the men’s organisation under Mr. Ceder- 
borg’s auspices. The union, however, maintains 
that it cannot abandon its demand for adherence to 
the principles which at the beginning of the con- 
flict were announced to be fundamental. 

The negotiations have already commenced, and 
in the meantime work has been resumed in 
some quarters, amongst others at all the Swedish 
cement works which belong to the Union of 





Swedish apes Sag The return to work is taking 
place ata rapidly-increasing rate, and comprises a | 
number of industrial concerns belonging to the | 
Union of Swedish Employers, where the men have 


not been locked out, but went out during the 
general strike. At the time of writing some 
80,000 men employed by members of the Union of 
Swedish Employers are still out, which is about 
half the number of men employed by members of 
the union before the general strike. 

Reports circulated to the effect that the 
Swedish wood-pulp industry has suffered somewhat 
seriously through the labour conflicts are being 
authoritatively contradicted. This industry has 
suffered no loss through the strike. ‘lhe world’s 
market for this commodity has for some time 
suffered from over-production, and in spite of the 
reduction of the Swedish output during the strike, 
no improvement in the market is noticeable, and 
better times cannot be expected until the balance 
between supply and demand has righted itself. 

It would seem that the result of the Swedish 
general strike has not taught the men or their 
leaders the lesson one might expect. In one case 
negotiations were carried on at the recent Inter- 
national Trade Union Congress in Paris, which in 
Denmark have been taken to foreshadow a general 
strike in that country in the spring, its object being 
a shortening of the hours ; the present state of the 
international market does not, however, seem to 
justify any shortening of hours, which really means 
the raising of wages. 








THE PROGRESS OF ARTESIAN WELL 
WORK IN DRY COUNTRIES. 

Ir is only of comparatively recent years that the 
possibilities in the way of reclaiming arid tracts of 
country by irrigation with water derived from arte- 
sian sources have been adequately and systematic- 
ally studied, and the results of such investigations 
applied on a large scale in actual practice. Although 
artesian-well water has long been of service to man, 
for practical reasons it was formerly restricted to 
fulfilling the requirements of comparatively small 
supply systems. The idea that large tracts of rain- 
less deserts might be turned into fruitful lands by 
underground water supplies would have appeared 
altogether absurd if mooted some years ago, and 
yet at the present time this is no more than has 
been done, or is in process of accomplishment, in 
many parts of the world, which, by reason of ex- 
ceedingly small rainfall, or from the lack of water 
supplies by river, &c., have hitherto been aban- 
doned by man as beyond his power and means to 
cultivate. 

We propose to give in this article a brief review 
of what has been done in later years, in the more 
arid regions of the earth, to provide water from 
underground supplies under pressure. 

Perhaps the greatest advance in this direction 
has been made in the western parts of the United 
States, and in the vast artesian area of Australia, 
which embraces a large portion of the north-eastern 
part of the Continent, while South Africa has been 
rather behindhand in a work which would help her 
to fight against the not infrequent scarcity of surface 
water in all but the coast regions. Egypt has also 
been increasing the number of the oasis bores, but 
the progress in Algeria has not been of such recent 
date. 

As to the United States, the immediate vicinity 
of the Rocky Mountains from north to south on 
the eastern side of the range forms such a con- 
tinous series of artesian basins that they might be 
almost regarded as one. These extend from 
Montana through Wyoming, Colorado, New Mexicu 
to Texas, and to North and South Dakota, Ne- 
braska, Missouri, Arkansas, Iowa, and Kansas. 
Besides these, there are many smaller artesian areas, 
comparatively speaking, in Idaho, Utah, Nevada, 
California and Arizona to the west, and eastward 
in Indiana, Ohio, Illinois, Kentucky, Mississippi, 
Georgia, Alabama, Florida, and other States. In 
these latter, however, a fairly plentiful rainfall 
diminishes the value of wells in comparison with 
those of the arid regions at the base, east and 
west, of the Rockies. To provide for the require- 
ments of cattle, irrigation, and town water supply, 
the latest reports show that there are considerably 
over 17,000 bores west of the 97 deg. meridian. In 
the small area surrounding Denver alone there are 
nearly 350, while in the comparatively limited 
extent of the San Luis Park, in Colorado, nearly 
4000 wells have been put down within an area of 
8000 square miles. This is in a sort of = 
hemmed in between the Sangre de Christos Moun- 
tains and the main range of the Rockies. The 
whole country to the south between the Rio Grande 
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and Brazos River is dotted with successful bores, 
and west of the longitude of Austin there are 
over 1000 wells. At numerous places through this 
territory magnificent flows of water have been 
secured, and what was some years ago almost a 
desert is now well supplied with water for towns 
and villages in sufficient quantities to render 
possible the introduction of new industries, besides 
providing supplies for cattle and for irrigating 
many thousands of acres for agriculture. The wells 
vary in depth from 50, to over 3000 ft., and the 
supply in most cases is copious. The industrial 
uses to which this water is put are many. At 
Waco on the Brazos River, hundreds of sewing- 
machines in clothing factories, electric plant, 
wood-working machinery and other small industries 
are run by the pressure of the wells, without 
wasting the water, which is also used for irrigation. 

Coming east, we find the towns of Savannah, 
Charleston, Jacksonville, St. Augustine, Key West, 
Memphis, Galveston, Fort Worth and others in 
Florida, Mississippi, and Texas, supplied with 
water from underground sources under pressure. 

The great majority of the bores in the United 
States are not of excessive depth, and, conse- 
quently, the water obtained is of moderate tem- 
perature ; but there is one at Putnam Heights, in 
Connecticut, where a depth of 6004 ft. has been 
reached—one of the dezpest in the world. As to 
pressure, the Dakota wells seem to hold the first 
place, for in two cases pressure runs up to 200 Ibs. 
per square inch. Notwithstanding the work already 
accomplished, Mr. N. H. Darton, Geologist of the 
U.S. Geological Survey, wrote in the Transactions 
of the American Waterworks Association (1908), 
that there was a great waste, especially in Dakota, 
through insufficent tapping of a vast supply of water 
easily reached. 

Turning to Australia, apart from the compara- 
tively unimportant area on the Western Coast of 
Western Australia between the Darling Range and 
the ocean, the main water basin of the Continent, 
considered as an undivided and definite whole, is the 
largest yet discovered. It is in the form of a very 
irregular equilateral triangle with a long narrow 
tongue extending towards the north from its 
northern apex. The apex is between Cloncurry 
and Woolgar, in Queensland, the eastern end of the 
base being near Dubbo, in New South Wales, and 
the western about latitude 28 deg. and east 
longitude 133 deg. in South Australia, while the 
tongue occupies the western watershed of the 
Peninsula of Cape York. The area is about 570,000 
square miles. As the western and southern boun- 
daries of the triangle are almost completely in dry 
country, the intake beds are mostly on the eastern 
side, and are more or less identical with the great 
coast range which extends the whole length of the 
eastern side of the Continent, roughly parallel to 
the Pacific coast, and distant from it about 100 to 
200 miles. The intake area has been estimated at 
68,000 square miles. Like most of the artesian 
basins of the world, it is not perfect, without other 
outlets than those provided by the bore-holes. 

Geologists have shown that there must be exten- 
sive leakage into the Gulf of Carpentaria over a lip 
in the underlying strata there, and probably also 
into the Pacific at or near Cape York, while it is 
considered by some that there is another escape at 
the south-western extremity into the great Austra- 
lian Bight. There has been no estimate made of the 
quantity of underground water lying in the whole of 
the beds tapped by the wells, but Professor David, 
of Sydney University, has shown that, as regards New 
South Wales, which possesses only one-seventh of the 
total area, at least 56 cubic miles of water are stored. 
This is based on certain estimates of the thickness 
of the porous beds, 600 ft. near the intake and 
100 to 200 ft. to the west, and on the assumption 
that they will absorb at least 12} per cent, of water. 
Mr. E. F. Pittman, the Government Geologist of the 
State, is associated with Professor David in this 
opinion, so that even if a fraction of this quantity be 
liberated by bores, great results may be expected, 
not only in providing water for sheep, but also for 
irrigation purposes, for it has been recently shown 
that a large —_— of this arid country, formerly 
thought to only fit for sheep, is quite suitable 
for agriculture if sufficiently watered. 

A feature of these bores is the strong smell of 
sulphuretted hydrogen which is very noticeable 
at the outflow, but which passes off from the 
water immediately on exposure. The Govern- 
ment analyst reports that after testing, he was 
unable to obtain any reaction for that gas or for 





free sulphuric acid. With the exception of one 
bore near the south-east corner of the triangular 
area, which yields a flow of carbonated water, no 
well is known to evolve free carbon dioxide. There 
is, therefore, no evidence that pressure has 
anything to do with the rise of the artesian supply. 

As to the Queensland portion of the area, the 
Bimerah bore, 5046 ft. deep, is believed to be the 
deepest in Australia. It yields 70,000 gallons 
daily. The total number of bores in this State, 

ublic and private, is about double that of New 

outh Wales, or 973; these have cost about 
1,500,0001. Their aggregate depth is over 225 
miles, and the total flow about 1450 acre-feet 
daily. The largest flow from any one well is 
that at Charleville — 3,000,000 gallons daily. 
There are nine towns in Queensland supplied b 
artesian water. Most of the large area of South 
Australia included in the great basin is in unex- 
plored territory, and the work done so far is, there- 
fore, insignificant. From this summary it will be 
seen that Australia is far behind the United States 
in making use of her natural artesian supplies. 

The rainfall over half Cape Colony is less than 
10in. annually. The country is, geologically, favour- 
ably circumstanced as regards underground supplies, 
inasmuch as where wells have been sunk there have 
been considerable flows from very moderate depths. 
According to the latest information, nearly 9000 
bores have been put down in the Cape Colony, 
generally one-half of the cost, with a limit of 8s. 
per foot, being granted by the Government, the 
landholder supplying the balance. To a large ex- 
tent, water is obtained in the water-bearing beds 
owing to these being traversed in all directions by 
dykes of igneous rock enclosing spaces forming 
underground tanks, which, if the strata have any 
inclination and the denuded ends of the porous 
sandstone beds are exposed, act as true artesian 
areas. The greater proportion of the bores in these 
areas are sub-artesian, partial pumping being re- 
quired. In the older rocks of the south.and west 
of the Colony, there would appear to be water 
stored in the trough-like folds due to earth move- 
ments, lying at greater depths; but before much 
is done there the local geological features must be 
better known in detail than is the case at present. 
As far as can be judged in the present pom stage 
of artesian work in South Africa, the prospect is 
not so promising as in Australia. Of course, in new 
countries like these, where the details of the geo- 
logical conditions are not so well known as in 
Europe, there has been a good deal of wasted 
expenditure in unsuccessful bores, in which water 
has not risen within payable depths, or has been 
altogether absent. 

Artesian wells have been known in Algeria for 
centuries back, though ignorance of their cause 
may have existed till the French occupied the 
country and greatly extended the number of such 
wells, using improved methods. There was ample 
room for progress in this direction, as_ the 
primitive casing often consisted of hollowed palm 
logs. As far back as 1856, operations were begun 
in the Oued Rirh, a district of the Sahara, and a 
well yielding the large quantity of 1,278,000 gallons 
daily was sunk, and over twenty years ago the 
supply from all the wells was over 80,000,000 
gallons daily. This has been greatly added to, so 
that it is said that over 18,000 square miles are 
now served, and the great industry of date palm 
and other fruit growing has been enormously 
developed. 

With regard to Egypt, the Western Oases Com- 
pany are doing much, as well as the Kharga Reclama- 
tion Company, 2nd though many of the wells, which 
are chiefly of the sub-artesian kind, are many hun- 
dreds of miles from the Nile, the general belief is 
that this river is the source of thesupply. Mr. H. J. 
Beadnell, a former member of the Geological Survey 
of Egypt, whose recent book, ‘‘An Egyptian Oasis,” 
we recently reviewed in these columns,* appears 
to be of that opinion, pointing out that the river 
loses an enormous quantity of underground percola- 
tion between the Hannek and Wady Halfa Cataracts. 
Moreover, as there is practically no rainfall in Egypt 
to feed porous strata when such form an outcrop, 
this theory appears less likely. Hence, if this 
so, it is not merely the valley of the Nile which 
benefits by the inundations, so greatly increased 
recently by the barrages, but districts far distant 
from the river are also supplied by its fertilising 
waters. 





* See ENGINEERING, July 16, 1909 page 74. 





Not only is there still plentiful scope for artesian 
work in the dry countries mentioned above, but 
there are others practically untouched, as yet, where 
deserts may be turned into gardens by this simple 
means. Parts of Mexico, Chili, and Peru may be 
cited as examples. In the latter there are consider- 
able stretches of country between the Andes and 
the Pacific, corresponding to the similarly-situated 
‘*dry belt” of North America, which would pro- 
bably be more easily served by the Andean rains 
coming through natural underground conduits, and 
wells under pressure, than by dams and canals. 
Lake Titicaca, 12,500 ft. above sea-level, 160 miles 
long, 60 miles wide, and said to be 900 ft. deep, 
has no visible outlet to the Pacific or Atlantic, and 
is known to drain underground through permeable 
formations to the former ocean. Lake Poopo is 
almost a similar case. 

Considering that, in an average instance in the 
Australian basin, with high-priced labour, a 2670-ft. 
bore, with over forty miles of distributing channels, 
costing 33741., produced a gross return of 11 per 
cent. on the outlay, a fairly optimistic view may 
be taken of judiciously-selected artesian work in 
the drier parts of the world. 








THE HOME OFFICE AND SHIP- 
PLATERS’ WAGE RATES. 

Tue inherent disadvantage of legislation, when 
applied to commerce and industry, is its lack of 
flexibility. Within certain limits such legislation 
is indispensable, but many of the difticulties in the 
organisation of factories, and in the carrying on of 
manufactures, are due to too rigid an enforcement 
of general laws. Factories differ from each other 
to a very great extent. There are those where 
the labour employed is not organised, is unskilled, 
and is more or less inconstant. There are others 
where the worker has achieved, by his individual 
abilities and by his association with powerful trade 
organisations, an independence of character and 
of position which makes him able to negotiate 
freely with his employer, and renders the ordinary 
factory legislation for the protection of the worker 
quite unnecessary. Indeed, in such cases it were 
easy to prove that too wide an application of 
industrial enactments would prove disadvantage- 
ous, if not really harmful. It is admitted that 
in the one case small employers, deficient, per- 
haps, in the higher moral characteristics, take 
undue advantage of the weak position of the 
isolated and unskilled worker, and here the 
law can exercise unalloyed benefit. Thus, for 
instance, the only way to meet the baneful results 
of ‘‘sweating”’ is by stringent Parliamentary or 
Governmental control. In large establishments, 
especially where manufacturing efficiency can only 
be achieved by the maintenance of a high standard 
of workmanship, the conditions are altogether 
different, and consequently corresponding inter- 
ference must be irksome, without being justifiable, 
or in any way beneficial. In many Acts of Par- 
liament there are advisedly introduced provisos 
which enable the Government Department to dif- 
ferentiate between one type of factory and an- 
other, according to the conditions prevailing, and, 
further, to make the provisions of Acts optional 
instead of obligatory. Excessive care should be 
exercised to prevent the abuse of this discretionary 
power, alike in neglecting to enforce the clauses 
where they are required, and in putting them in ope- 
ration where they are unnecessary. Catesianadenn 
the tendency of the day is towards undue Govern- 
mental interference in cases in which both workmen 
and employers are better without it. ; 

A case in point has recently arisen in connection 
with the shipbuilding industry, the Home Office 
having issued a draft order applying the provisions 
of one of the sections of the Factory and Work- 
shop Act of 1901 to all yards. This, known as 
the ‘‘ Particulars” section, has reference to the 
notification to the worker, either individually or 
by a notice conspicuously exhibited in the 
works, of the particulars regarding wages. It 
has been recognised for more than 100 years that 
in certain industries such a procedure is desirable 
in order to obviate unfair advantage being taken of 
employés. In principle no objection can be taken 
to the idea, but the application of such a cast-iron 
rule, without due regard to the needs of the case, 
cannot be commended. Moreover, it would be 
easy to show that, in the hands of a well-organised 
trade union, the enforcement of such a rule might 
constitute a powerful lever for creating difliculties 
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between employer and employed. There is more 
than a suspicion that this was the motive which 
actuated one of the trade unions in making 
a request to the Home Office in favour of an 
order under the Act to make compulsory such 
notification of particulars regarding the remu- 
neration of platers in shipbuilding yards. As a 
consequence of this application inquiry was made 
by Sir Ernest Hatch, Bart., as a Commissioner 
appointed by the Home Office. His report, now 
issued along with the suggested draft order agreeing 
to the application of the trade union, will fail to carry 
conviction regarding the necessity of such order to 
anyone thoroughly conversant with the industry. 

n few departments of the shipbuilding trade is 
there greater variety of work than in ship-plating, 
and consequently there is extreme difficulty in 
arriving at standard rates. Every type of ship 
differs from another. For instance, in a steamer of 
large deadweight-carrying capacity the midship 
section may extend over a large proportion of the 
total length of the vessel, and thus the structure is 
more or less of rectangular section, with a large 
number of flat plates. In such case the only 
determining question in fixing the platers’ remunera- 
tion has reference to the size or weight of the 
plates used. On the other hand, in a high-speed 
steamer or a yacht, where the lines are fine, it might 
almost be said that no two plates are alike ; each 
necessitates a considerable amount of work to bend 
them tothe form of the part of the ship in which 
they are ultimately to be riveted. Again, accuracy 
of fitting is of more importance in the case of an 
oil-carrying steamer than in that of an ordinary 
tramp. It follows therefore that in a yard, espe- 
cially where a variety of high-class work is under- 
taken, every job has to be considered upon its merits, 
so far as the platers’ remuneration is concerned. 
Nor can the price for the piece-work be arrived at 
quickly. Where, as is now universally the case, work 
has to be expeditiously done, it is the practice to 
begin the platers’ work before fixing the sub-contract 
price ; and as the work proceeds negotiations con- 
tinue between the costs department of the works 
and the leader of the squad, as a rule, in the most 
amicable spirit, particularly as regards the result. 
Past experience, of course, is a determining factor, 
and the workers are as capable of applying this 
experience in fixing the rate for the new job as are 
the members of the costs department of the works. 
Throughout the job the workmen’s time is taken as 
carefully as if they were on time pay, so that there 
is a double check, and, in the very exceptional cases 
where the men by conscientious work have failed 
to earn a good wage, the employer usually makes 
up the difference, The inability to make such a 
satisfactory wage is not necessarily a result of too 
lowa price being fixed for the job, but may be due 
to fortuitous circumstances—to weather, to lack of 
proper deliveries of material, or to delay of workmen 
in cognate trades having direct connection with the 
job. Nor is the contribution by the employer to 

ring the remuneration to a satisfactory wage alto- 
gether disinterested, because, as already suggested, 
in the great majority of shipbuilding and engineer- 
ing works the greatest effort is made to ensure 
the continuance within the works of the best 
workmen in order to maintain the repute of the 
establishment. 

Sir Ernest Hatch, in his report, recognises to’a 
certain extent the difficulties, although he does 
not state them definitely, so that the Secretary of 
State has not before him proof of the reasons 
for-not applying the ‘‘ Particulars” section of the 
Act. Sir Ernest admits that it is not possible 
to know these ‘‘ particulars” before the job has 
been begun—therefore before the men have been 
employed upon it. By this admission he estab- 
lishes the fact that the ‘* particulars” section in 
this instance cannot be regarded as a safeguard for 
the workmen engaged on a specific job. The em- 
ployer is to be required to furnish to the leader of 
the squad in writing, ‘‘when the work is com- 
pleted,” such particulars of the work done as 
affect the amount of wages payable for this 
work. The furnishing of these particulars in- 
volves a considerable amount of clerical labour, and 
there ought to be unequivocal evidence that it carries 
definite advantage to the worker. In his report 
Sir Ernest makes the statement that by gathering a 
collection of these pay-notes it will be ible to 


obtain a record of wages paid which will form pre- 
cedents for the rates to be claimed for future jobs 
of.a similar nature. It is true that a few firms do 
thus give some details regarding the work done, but 





it does not follow that this acceptance of the prin- 
ciple by a few can be regarded as furnishing a 
standard, and therefore as justifying a compulsory 
application of the system. 

e have said that the platers’ work, except in 
establishments which roo themselves to the 
purely cargo-carrying type of steamer, is of a most 
varied form, and consequently the arranging, by a 
law of precedents, of rates to be claimed for future 
jobs would not only be exceedingly difficult, but 
would ultimately lead to disputes in interpreting 
what Sir Ernest terms ‘‘ work of a similar nature.” 
In other words, it would seem that the trade union 
is once more forging a weapon, not necessarily to 
maintain the prosperity of the worker, but to 
enable the executive to exercise further and 
needless interference in the relationship between 
employer and employed; and that, too, in a 
trade where hitherto there has been no diffi- 
culty in arriving at a fair measure of the work 
for a good day’s wage. We do not think the Home 
Office are acting wisely in assisting to create pos- 
sible causes for such disagreements in industry and 
commerce, because the ‘‘ Particulars” clause of the 
Factory Act was never intended by the Legislature 
to apply to such industries, where no injustice has 
been done or is likely to be done. 


MOTOR-CARS AND SMOKE. 

Amone the causes which have tended to make 
motor-cars unpopular undoubtedly one of the most 
important is the emission of smoke from the exhaust. 
In the case of a steam-engine burning coal, such as 
a traction-engine or steam-wagon, it is recognised 
that smoke cannot be avoided, and, therefore, a 
suitable chimney is arranged through which the 
smoke is discharged at such a level that it is not 
offensive to other road-users. The exhaust of a 
motor-car with an internal-combustion engine is, 
however, generally arranged on the assumption that 
there will be neither smoke nor smell from it, and 
the discharge is close to the ground. Should smoke 
issue from it, therefore, it is very offensive indeed 
to the public, as the smoke consists of partly-burnt 
petrol and lubricating oil. The nuisance is most 
pronounced in a town, as the motors are most 
numerous there, and’ also there are more persons 
to suffer from it. In the case of some of the 
London streets the atmosphere on a fairly calm 
day is a cloud of smoke from the various omni- 
buses, cabs, and private cars for hours at a stretch, 
and the smell of this is so offensive as to give many 
persons a headache in a very short time. Now the 
emission of smoke can quite well be prevented, and 
therefore in every case in which it occurs it is 
because the owner of the car does not take the 
trouble to prevent it. 

Taking the question of the partly-burnt petrol 
first, this is almost entirely a question of the 
arrangement of the carburettor, and there are many 
carburettors on the market which will give a mix- 
ture capable of completely burning the petrol 
over all the range of speeds at which it is necessary 
to run the engines. If, therefore, a car emits 
unburnt petrol, it is either because the carburettor 
is not suitable, or else because the carburettor or 
some other part of the engine is out of adjustment. 
In any case the remedy is quite simple, as it con- 
sists simply in putting on a new and suitable carbu- 
rettor, or else putting the engine in proper order ; 
and in either case there is no excuse for the owner 
making offensive smoke in order to save himself the 
slight expense of doing this. 

y far the greater part of offensive smoke is, how- 
ever, caused by the over-lubrication of the pistons. 
We dealt fully with the various systems in use in 
our issue of June 18 last, page 826, and it is there- 
fore not necessary to go into the whole matter 

in, and we need only repeat that it is quite pos- 
sible to lubricate a motor satisfactorily without 
making any perceptible smoke at all. 
lubrication is by forced circulation this is simply a 
matter of setting the relief valve of the system to 
such a pressure that no smoke will be produced, 
and this is an adjustment which can be made once 
and for all by the makers. In the case of all forms 
of splash or similar lubrication, the production of 
smoke is caused by too much oil being supplied to 
the crank-case, and this is a matter entirely in the 
hands of the driver. 

It may be wu that there are many cars 
so constructed that the engines will not run 
well unless they are so lubricated that smoke is 
produced. If this is the case, it is either because 
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the bearings are hopelessly insufficient fur the 
power which it is desired to obtain, or else that the 
details of the lubrication are very bad. In either 
case it simply means that either the engine must be 
run at some lower power—i.e., the vehicle must be 
run at a slower speed—or else the owner must put 
up with more adjustments to the bearings than in 
better constructed engines. 

In the majority of such cars the defect of the 
engine is either that the weight has been unduly 
cut down in proportion to the power desired, or else 
that the bearings are very badly designed. As, 
however, there is no difficulty in building an 
engine capable of giving any power ever required 
in a vehicle without either producing smoke or 
exhibiting undue wear and tear, there is no reason 
for allowing those which will not do so to cover their 
defects by over-lubrication. It may, however, be 
observed that excessively stringent weight limits 
in proportion to their load, in the case of such 
vehicles as motor omnibuses, will tend to excessive 
lightness in the engines, and therefore to the pro- 
duction of smoke, and it is probably largely from 
this cause that these vehicles are such constant 
offenders. 

Granted that smoke is an avoidable nuisance, 
how is it to be stopped? There are a considerable 
number of motorists who care far too little for the 
public convenience to avoid it of their own accord, 
and in addition to this there are no doubt many 
cases in which smoke is emitted without the driver 
being aware of it. It is therefore quite clear 
that if smoke is to be avoided, it must be by 
compulsion ; but the usual plan pursued against 
motorists of imposing excessively heavy penal- 
ties on a very small proportion of the offenders 
is not likely to produce any good effects. What 
is wanted is the continuous enforcement of 
small penalties on all offenders. There is no 
doubt whatever that the enforcement of a fine of a 
few shillings, on every occasion when smoke was 
emitted, would stop it entirely; but as the law 
stands at present this is not very easy. Pro- 
bably in a town much the simplest proceeding 
would be for the police to turn all vehicles emitting 
smoke up a side-street, and to refuse to allow them 
to proceed until the smoke was stopped. 

‘he smoke is mainly the result of over-lubrication, 
and it is quite a simple matter to run some of 
the oil out of the crank-case, or to make such other 
adjustment as will stop it; and it is therefore 
quite reasonable that this should be done. 








NOTES. 
THe Russtan Mercuant Navy. 


Tue Russian Government has for the last twenty 
years, as well as in one or two previous cases, tried 
to help on Russian shipping through the ques- 
tionable policy of subsidies ; but, as has been the 
case in other countries, the results have not been 
encouraging. As early as the year 1876 the 
Government began to contribute to the mainten- 
ance of a regular traftic between Russia and Eastern 
Asia, the Russian State’s revenue from the Suez 
Canal being applied to this purpose. The whole 
of the passenger fee to the canal is made good 
to the company if its steamers trade in Russian 

rts in Eastern Asia, two-thirds if they are 
eaat for other East Asiatie. ports. These sub- 
sidies, from the year 1879 to 1906, amounted to an 
aggregate of 8,600,000 roubles, the number of 
trips being 922, and the total tonnage 2,600,000. 
At the present time four companies receive an 
annual aggregate of 1,756,739 roubles for lines within 
European Russia ; four other companies are subsi- 
dised with an aggregate of 1,900,340 roubles annually 
for East Asiatic traffic, and 600,000 roubles go to 
the Volunteer Fleet for its line Odessa-Vladivostock. 
The aggregate of these subsidies amount to the 
sum of 4,257,079 roubles per annum. The Russian 
Government further aids shipping by granting loans 
to shipping concerns from a special fund, as in 
Sweden, from which fund loans, repayable during 
twenty years, can be obtained for building ships at 
Russian shipyards. Asalready remarked, the results 
of this official aid are scarcely satisfactory, the 
Russian merchant navy having only increased by 
some 200,000 tons during the last three decades, 
the figures being 467,884 tons in 1880 and 644,20! 
tons in 1907. Notwithstanding these somewhat 
discouraging results, the Government is about to 
further extend its assistance in this direction. 
There is a tendency in Russia, as elsewhere, to go 
in for larger companies ; the two largest concerns 
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are the Russian Steamer and Trading Company, 
with "75 boats and 64,700 tons: register, and the 
Volunteer Fleet, with ten steamers and: 25,289 tons ; 
the figures refer to the year 1907. 


Tue TRIALS oF A SuBMARINE-Boar. 

Messrs. Whitehead: and Co.,’ Limited, of Fiume, 
have completed their first submarine-boat for the 
Austro-Hungarian Navy, and the results of the 
complete trials which have taken place at Pola show 
that this well-known firm is likely to achieve as 
great a success with this type of craft as with the 
torpedoes which form its main armament. This 
vessel is, according to ‘* Brassey’s Naval Annual,” 
141.8ft. long, and of 12.3ft. beam, displacing 240tons 
in normal trim, and 300 tons when submerged. The 
trials commenttd with'a 3 hours submerged’ speed 
test, when the mean speed was 9.25 knots, with the 
motors indicating about 300 horse-power ; the maxi- 
mum speed attained was 10 knots. On the 8 hours 
trial on the surface the mean speed attained was 
11.40 knots, the oil-engines developing 600 horse- 
power. The fuel consumption showed that on the 
surface the vessel has a radius of action of 1000 
miles, and when travelling at full speed in the sub- 
merged condition a radius of 27} miles. The torpedo- 
firing trials were equally successful, as every torpedo 
fired scored a hit. he range was 1000 metres. 
Four shots were fired when the vessel travelled 
at a slow speed on the surface, four when moving 
at full speed on the surface, and four when pro- 
ceeding at full speed submerged, so that. the attain- 
ment of the maximum of hits indicates high 
efficiency. The test of habitability consisted of 
the submergence of the vessel with fifteen men on 
board for twelve hours, during the whole of which 
time the motors were kept running. The condi- 
tions of the air and temperature were reported 
as ‘*excellent.” In order to test the scantlings of 
the boat, the submarine was sunk to a depth of 
109 ft. with the crew on board. There were no 
leaks, and there was no permanent deformation of 
the structure, the only effect being a temporary 
deformation of only 2 millimetres (;3, in.). Tests 
were also made to determine the time taken to sub- 
merge the vessel. From the issue of the order, when 
the vessel was travelling on the surface at full 
speed, until the boat was satisfactorily submerged, 
with the electric motors running ahead, the time 
occupied was only 4? minutes. On another trial 
the time from the issue of the orders, when the 
vessel was awash, was 3$ minutes. Other’ trials, 
including the hauling up and down of the peri- 
scope, manceuvring, &c., proved equally satisfac- 
tory. 


UTILISATION OF THE METHANE FROM COAL-SEAMS. 


Information respecting a very interesting utilisa- 
tion of the dreaded explosive hydrocarbon of coal 
seams, methane CH,, has recently become available 
from the Frankenholz Colliery of the Frankenholz 
Bergwerks-Gesellschaft, near Mittelbesebach, in 
Rhenish Bavaria. The mine has a depth of 500 
metres, and before attacking the coal-seam at that 
level it was deemed advisable to bore to a depth of 
0 metres in order to see whether much gas might 
have to be dealt with. When this was done a 
great deal of gas escaped under considerable pres- 
sure, and a pipe-line of 1500 metres length (nearly 
1 mile) was taken to the surface. This was in 
February, last year. As the pressure of the gas 
was still 12 atmospheres in June, 1908, the Dingler 
Maschinenfabrik A.-G., of Zweibriicken, was asked 
to fit up the Lancashire boilers of the colliery for 
burning this methane.. In order not to waste any 
heating surface of the two. internal furnaces, and to 
secure a complete combustion of the methane, the 
following arrangement has been adopted. Two 
combustion chambers, consisting of two cylinders 
placed alongside one another, have been con- 
structed in front of the boiler, each chamber 
communicating through a neck of smaller diameter 
than the combustion chamber, with the internal 
furnace. The gas is introduced through the front 
of the cylinder by a central pipe, inside which a 
small air-pipe has been provided. The main air 
supply is, however, through a crescent-shaped inlet, 
closed by an adjustable slide. The front of the 
chamber is further fitted with a door; through 
this door a torch is introduced before the gas admis- 
sion valve -is opened, to fire the jet before an ex- 
piosive mixture is formed. e combustion 


chambers are built of firebrick, and a layer of 


Peer is interposed between the outside of the 


ebricks and the cylindrical iron shell. The gas 


is fairly pure methane, containing about 8 per 
cent. of nitrogen, traces of oxygen, and some water 
vapour, As far as possible this vapour is con- 
densed in the pipe-line of 64 in, internal diameter, 
which is, for this purpose, provided with cylindrical 
condensers. Two methane bore-holes supply suffi- 
cient gas for two boilers, each of 700 square feet 
heating surface, and 40 kilogrammesof steam are pro- 
duced per square centimetre of heating surface per 
hour (about 9 Ib. per square foot), The temperature 
of the flue gases leaving the boiler furnace does not 
exceed 280 deg. Cent. (530 deg. Fahr.). We have not 
yet received any exact determination of the gas 
consumption ; but it is estimated that the methane 
burned is calorically equivalent to about 16 tons of 
average quality coal per 24 hours. We understand 
that it is intended to resort to further boring, with 
the object both of increasing the safety of the mine 
and of utilising the methane gas. In several of our 
mines the escaping methane is used for illumination; 
but we are not aware of any case of burning the 
gas for the purpose of raising steam. 


WaterR-HAMMER. 


In his annual memorandum to the Manchester 
Steam-Users’ Association, Mr. C. E. Stromeyer, 
M. Inst. C.E., returns again to the discussion of the 
origin and the effects of water-hammer in steam- 
pipes. He gives an analysis of some 121 cases 
of water-hammer which have been reviewed in 
Board of Trade reports, but complains that, as 
published, these are often little illuminative, and 
sometimes inaccurate — fractures, for instance, 
being wrongly located in the diagrams, which 
become therefore most misleading. Hence only 
about 80 of the 121 cases reported on have, 
he says, proved of service in his investigations. 
The reports of the courts of inquiry would, 
he states, be greatly increased in value if the 
technical expert associated with the court would 
prepare a complete description of the accident, 
accompanied by fully-dimensioned drawings. One 
drawback to such a report would, however, lie in 
the opening it would afford for criticism by out- 
siders in those cases in which there is room for a 
difference of opinion. No official cares to provide 
thus the foundation for a possible newspaper con- 
troversy, and we fear Mr. Stromeyer’s suggestion 
is hardly likely to be adopted, though the data in 
question would undoubtedly be most valuable from 
the scientific standpoint. In some cases of fracture 
by water-hammer the pipe has parted circumferen- 
tially near a flange, although the longitudinal 
stress is, of course, generally held to be but one- 
half of the circumferential. This assumption is, 
however, often vitiated in practice by the stress 
due to the screwing down of the flange bolts upon 
a thick packing wholly inside the bolt circle. Very 
heavy bending strains, Mr. Stromeyer points out, 
may thus be set up, which are quite sufficient to turn 
the balance in favour of a circumferential instead 
of a longitudinal fracture. Absolute safety against 
water-hammer, Mr. Stromeyer says, can be attained 
when the junction valve of a single boiler is at the 
highest point of a steam range, and is connected to 
the engine by a horizontal or inverted |-pipe, so 
that no water can lodge in any part of the pipe, or 
over the junction-valve or engine-valve. ith two 
or more boilers, or two or more engines, equal 
security cannot be attained, even if the pipes are hori- 
zontal or slightly inclined, since it is possible for the 
flowing steam to dam up some of the water in a 
dead end. The danger of this, he says, becomes 
serious, if, as at electric-light stations, there are 
many engines attached to a single main, especially 
if the latter is a ring main. If a horizontal pipe 
falls after it leaves the junction-valve, and then 
becomes horizontal, or, worse, rises again, water 
may be trapped in the pipe, and water-hammer 
may then be produced by admitting steam above 
the surface of the partially filled pipe. It may 
also be produced in the same conditions if the 
steam resting quietly above the surface is dis- 
turbed either by running off the water or opening 
the valve to the engine. Water-hammer, he 
proceeds, can also arise by the slow condensation 
of steam in pockets, and if the plug of water 
thus formed is once set in motion, it may do 
serious harm at distant parts of the steam 
range. All such pockets should therefore be 
drained ; but such drains should be very carefully 
looked after. As fitted to steam-pipes, indeed, 
drain-cocks are responsible for about one-fifth the 
accidents by water-hammer. If kept partly open, 





they are likely to choke, whilst if used only occa- 





sionally, they may set up water-hammer by disturb- 
ing the surface, and causing a rapid condensation of 
the steam above it. 


LITERATURE. 


—— ee 
An Elementary Treatment of the Theory o inning-T' 
and Gyroscopic Motion. by amen Coteante ke 

Assistant Master at Charterhouse. With illustrations. 

London : Longmans, Green, and Co. [Price 5s. 6d. net. ] 
NEARLY twenty years ago, Professor Perry revived 
the interest that, for a student of science at least, 
must surround the subject of spinning-tops. That 
book was a bold, some would say a successful, 
attempt to popularise a difficult problem in rigid 
dynamics. Its principal service was probably to 
awaken attention rather than to satisty it. Since 
that time, several books have appeared connected 
with the same subject, some popular and some 
abstruse, appealing to different types of students. 
The subject, however, is not exhausted, and Mr. 
Crabtree adds another volume to the fast-growing 
pile. Considering its purpose, we can safely say 
that we know of none that the same level 
excellence, the same skill in explanation. It is 
intended, he tells us, for the abler mathematicians 
of our public schools and for first-year under- 
graduates at the universities. The work is there- 
fore educational, and from that point of view it 
must be judged. The early chapters are admirably 
adapted to that purpose. They need present no 
difficulty to those who are po Macnee g with the 
fundamental principles of momentum and energy 
as applied to Particle Dynamics. It is especially in- 
teresting to notice how far this rudimentary know- 
ledge, and the manner in which it is presented, assists 
one in understanding some of the practical applica- 
tions of gyroscopic motions, to which we s refer 
presently. Later the author advances, as we think, 
a little beyond the lines which he originally pro- 
posed to himself. It may be doubted whether his 
young friends are acquainted with the machinery of 
moving axes, and whether, in discussing the oscil- 
lations of the sleeping top and the motion of the 
axes of rotation of an ellipsoidal body, he is not 
travelling ‘‘ out of the record.” But there is always 
a tendency for the writers of mathematical books 
to pursue the subject a little further than was 
originally intended. They are drawn on by the 
attractiveness of their subject, and are apt to forget 
the simpler stage at which they began, correctly 
described aselementary. It must not be forgotten, 
however, that elementary does not necessarily mean 
simple. The author apparently meant to convey 
‘* fundamental ” or ‘‘ thorough,” and in this use of 
the word he would be justified. But in one respect 
the original character of pupil and teacher is sus- 
tained, however far they travel into the mysteries 
of dynamics. The author now and then pauses in 
his explanation, and inserts a few trenchant ques- 
tions, to be certain, as it were, that the pupil is 
following him, and at the same time testing his 
mastery of the argument. 

Special attention should be given to the intro- 
ductory chapter, because it is of the nature of the 
enunciation of a proposition. The author indicates 
what he is going to prove or explain, and by this 
method awakens interest and alertness. We might 
have confined our remarks entirely to this introduc- 
tion, because it is an index of the way in which the 
author has thought: it foreshadows his method of 
ae the subject, while the rest of the book 

lis up the details. For instance, at the outset the 
question is put: ‘*‘ Why does aspinning-top remain 
balanced on its peg and fall down when not spin- 
ning?’ The answer which most people give, ‘‘ Be- 
cause it is spinning,” is not satisfactory ; and if the 
spinning-top were removed to a smooth glass plate, 
its insufficiency would be glaringly apparent. As 
a rule, to such a question the purely popular work 
fails to give any adequate answer, for the reason 
that he who voluntarily rejects the la e and 
assistance of mathematics places himself at a dis- 
advantage. He has to explain a ‘‘torque,” and this 
is, in popular language, as difficult as the original 
question. In other words, there are some ques- 
tions which cannot be intelligently answered with- 
out assuming some previous knowledge. If we 
have mastered the subject of rotation about a fixed 
axis, as the author takes care his pupil shall do, the 
“torque” and ‘“‘ precession” offer no difficulties. 
Various instances of precessional movement are 
presented in this introductory chapter without 
attempt at explanation, because any explanation 
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would be premature till certain principles were 
properly mastered ; but it is well to know whither 
we are Baas led, and what is the object of a mathe- 
matical investigation that seems to have little con- 
nection with the subject. The loaded croquet-ball ; 
the egg-shell, full and empty; the behaviour of 
celts, and, of course, the gyroscope properly so- 
called, are all made useful in demonstrating the wide 
range the problem of rotation covers, and to exhibit 
the numerous unexpected instances to which the 
general principles can be applied. We notice among 
these unexpected examples the well-known case of 
a catrighting itself in mid-air, and we must sup- 
pose that it is an instance of the warping effect of 
early prejudice that we are inclined to doubt the 
sufficiency of the explanation. We may be quite 
prepared to admit all that is said about the moment 
of inertia, and cannot escape from the conclusion 
that a cat by continued action can turn itself 
through any required angle, though at no time has 
it any angular momentum about its ‘‘axis.” Our 
difficulty is rather of a practical nature. We have 
seen the whole turn completed in such a short time 
that the continued action did not seem to come 
into play. In the instantaneous photographs repro- 
duced the distance through which the cat falls seems 
to be about twice the cat’s height. 

Of more practical importance, and certainly of 
more dignity than the falling-cat problem, though 
the mathematical principles remain unchanged, is 
the application of the gyroscope to mechanical ends. 
These applications are not discussed from a tech- 
nical or engineering point of view, but simply to 
illustrate certain principles. The automatic steer- 
ing of the torpedo is a case in point. The reason 
of the zigzag path that these messengers pursue on 
their way to the objective can be very easily traced 
when it is remembered that any deviation from the 
direct course on the part of the torpedo only alters 
the position of the gyroscope relatively to the tor- 
pedo itself, in conformity with the fundamental 
principle of gyroscépic mechanism, by which the 
direction of the axle of the gyroscope in space 
never deviates from that in which it was originally 
pointed. The problem for the engineer is to devise 
the means to make the torpedo follow the direction 
of the gyroscope. Low this is done is well known, 
but is outside the theory here discussed, tlough 
the author kindly adds a few words of explanation. 
Schlick’s method of steadying vessels at sea by 
gyroscopic action is more complicated, but casily 
understood when correct principles are grasped. 
A paddle-driven vessel is more steady than a screw- 
steamer, but the increased steadiness is gained at 
the expense of directness of course. In the same 
way, any steamcr can be made much steadier by a 
fly-wheel rapidly revolving on a horizontal axis at 
right angles to the length of the ship if the ship be 
allowed to make deflections from her course. The 
difficulty is got over, and the same advantage 
secured, by placing directly athwartship a fly-wheel 
with its axis vertical, and mounted in a frame which 
can turn itself about a horizontal axis. Then the 
gyroscopic resistance of the rotating wheel is em- 
ployed without any interference with the direction 
of the ship’s course. Another form of mechanism, 
whose principle it is difficult to understand with- 
out study of this subject, is Brennan’s mono-rail, 
where the object is to apply gyroscopic action in 
such a way as to ensure the stability of a movin 
train when its centre of gravity is above the eal 
of the single rail on which it travels. Other 
instances might be given, but these should be suffi- 
cient to show that in the application of gyroscopic 
resistance we have ample scope for the display of 
ingenuity, and to afford sufficient inducement to 
overcome the difficulties in mastering the under- 
lying principles, for, unlike many inquiries, this is 
one in which suggestiveness can bring a very profit- 
able reward. 





The Theory and Design of Structures. By Ewart S. 
ANDREWS, B.Sc. Eng. (Lond.), late Demonstrator and 
Lecturer in the Engineering Department of Universit 
College. London: Chypman and Hall, Limited. 
[Price 9s. net. } 

Mr. ANpREws’ book opens with an excellent state- 

ment of the laws affecting stress, strain, and elas- 

ticity, followed by a chapter on working stresses, 
as to which, so far as the metals are concerned, 
the ideas of the author appear to be a trifle over- 
cautious. Forces, areas, and moments are then 


dealt with in unusual detail, graphic methods being 
largely used to supplement the analytical work. 
n treating riveted joints, in a chapter which 





seems to be misplaced, it is to be observed that 
the author, while approving zigzag riveting on the 
ground that it is more economical than chain rivet- 
ing, gives no information as to some limitations to 
be regarded in designing such joints. The ques- 
tion is somewhat obscure, but a warning against 
too close spacing of the zigzag lines might have 
been added with advantage. 

Bending moments and shear in beams, horizontal 
and inclined, and in ships, stresses in beams, 
straight or curved, and combined stresses, are 
touched upon. Rolling loads are investigated, but 
with less completeness than is commonly to be 
found in American works on bridge design, though 
with sufficient fulness to meet the requirements of 
British practice. 

A consideration of beam deflections is followed 
by an excellent treatment of fixed-ended and con- 
tinuous beams, the whole being dealt with in a very 
thorough manner. It may, however, be pointed 
out that the example of a fixed-ended beam, with 
concentrated load, given on page 267, appears to be 
incorrectly worked. Framed structures are, as a 
rule, treated graphically, though the ‘*‘ Method of 
Sections ” is also explained, with suitable examples. 

An instructive and useful exposition of column 
formule is given by the author, to whom our thanks 
are perhaps due for not presenting yet another. 
Eccentric loading of columns is also considered in 
some detail. The method adopted is that in common 
use, in which the full eccentric bending moment is 


provided for at the stress proper to the ratio Ll ; 
> 


but the question presents itself that, if the column 
is fixed-ended, and the eccentric load is applied at 
the upper end, it may happen that the eccentricity 
will take effect upon that which fixes the column 
rather than upon the column itself. Again, if the 
column extends upwards to some point of restraint 
above the eccentric load, the eccentric moment will 
be divided between the lower column length under 
consideration and that above. Indeed, it may be 
affirmed that only in exceptional instances will 
eccentric stresses be so serious in fact as those 
given by the mode of computation adopted by the 
author. 

Suspension bridges and arches hinged or built-in, 
dams, and other masonry structures receive due 
attention, and some little space is devoted to earth 
pressures by the Rankine and other methods. 

Reinforced concrete very properly finds a place 
in this work, though it is not treated at any great 
length. Three methods of calculating strengths of 
reinforced-concrete beams are given. Of the first 
method, which includes the tensile strength of the 
concrete in the computation, the author speaks 
slightingly, as being of no practical value. This is 
hardly correct, as the practice has its use where it 
is required to estimate deformations, for which 
purpose that procedure in which the resistance to 
tension is neglected is decidedly at fault. Indeed, 
it isa uliarity of reinforced-concrete work that 
Sema end stiffness must be computed upon 
different assumptions with respect to tensile resist- 
ance of the concrete; this resistance certainly 
obtains in the main, but is not to be relied upon at 
any one place. The other two processes of calcula- 
tion referred to have the straight-lined and para- 
bolic compression area bases respectively. T-beams 
are treated, and the design of columns, including 
the case of eccentric loading. The best known 
methods of reinforcement are illustrated by 
diagrams, some of which may be recognised as 
quite old friends. 

The design of steel-work for buildings is some- 
what inadequately handled, as also is the design of 
roofs. The development of practical design is not, 
indeed, the strong feature of the work, which may 
very well rely for favour upon its clear exposition 
of theoretical principles. Examples of bridge-work 
occur towards the end, with reproductions of work- 
oe to a sufficiently small scale. 

e scheme of the book is admirable, and its 
scope extensive. The various theorems stated are 
lucidly expressed, the propounder of the theory is 
named, and proofs given. Methods of solution are, 
as a rule, furnished in duplicate, analytical and 
graphic ; this has the double advantage of providing 
a readier means of assimilating the information pre- 
sented, and of giving a choice of methods to suit 
the predilections of the reader. It will be readily 
appreciated by those who have been in touch with 
engineers in the conduct of design that that 
method, being sound, is most desirable, and may be 





used with the greatest safety, which happens best 


to suit the bent of the individual designer. To 
this the author seems to be fully alive. 

The book is well got up, and has many good 
diagrams and illustrations. At the end is a collec- 
tion of examination questions, which may prove 


useful for purposes of exercise. 
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Tuk MercHant VENTURERS’ TECHNICAL COLLEGE.— 
Notice has been taken from time to time in these columns 
of the recent reconstruction and equipment of this Bristol 
educational institution. The winter term of the fifty-fourth 
session commenced on September 14, and instruction is 
carried on in day and evening classes on a large variety 
of subjects. The prospectus just issued gives particulars 
of the courses, among which figure instruction in mecha- 
nical, civil, and electrical enginsering, mining, motor-car 
work, navigation, &c. The evening classes are of greater 
variety, covering commerce, technology, and applied 
science. In the prospsctus is given a full, illustrated 
account of the new buildings and their equipment. 





Tue LATE Mr. JoHn Tuom.—We regret to announce 
the death, which occurred recently, of Mr. John Thom, 
at his residence, 5, Hillington Park Circus, Cardonald. 
Mr. Thom was born in Inverkip, and commenced his 
engineering career with the Barrow Shipbuilding Com- 
pany. He was well known in naval engineering circles, 
and practised in Glasgow as a consulting engineer. He 
was several times associated with the late Mr. G. L. 
Watson, the well-known yacht-designer, in designing the 
engines, &c., for yachts of Mr. Watson’s design. Among 
other inventions he introduced a special form of safety- 
valve. Mr. Thom was a member of the Institution of 
Naval Architects, and will be missed by a large circle of 
— He died at the comparatively early age of fifty- 

ve. 





Tue tate Mr. R. Hor.—The death occurred on Wed- 
nesday of Mr. Robert Hoe, at the age of seventy. Mr. 
Hoe, whose name is well known in connection with the 
printing-machine trade, was born in_1839, bein the 
grandson of the founder of the firm of R. Hoe and Co., 
an Englishman who emigrated to the United States in 
1803. The firm in those days made a hand-press in- 
vented by Peter Smith, one of Hoe’s brothers-in-law. 
The son of the founder, Richard March Hoe, was the 
inventor of the rotary press, which has figured so 

rominently in modern newspaper production, The 
late Mr. Robert Hoe became head of the firm in 1854. 
The firm’s head-quarters are in New York, where they 
have works em agin about 3000 employés, though 
they have works employing about 750 hands in South- 
wark, turning out about three rotary machines a month, 
in addition to other printing appliances. Mr. Hoe was 
a lover of books, and his collection of early printed works 
is considered to be one of the best in the United States. 
He wrote several works on printing and printing ma- 
chinery. Mr. Hoe use to spend about half the year in 
England and half in the United States. His death 
occurred in London. 











SEPT. 24, 1909. | 





ENGINEERING. 





425 








THE BRITISH ASSOCIATION. 
(Continued from page 375.) 
SEOTION A.—MATHEMATICAL AND PHYSICAL 
SCIENCE. 


Actinium Deposits. 


Proressor McLennan presented a paper by 
Mr. W. R. Kennedy on ‘‘ Actinium Deposits” 
obtained in different atmospheres—air, hydrogen, 
and carbonic dioxide—at different gas-pressures and 
potentials. The lower of a pair of discs, Professor 
McLennan explained, was coated with actinium, 
and the amount of deposit found on the other plate 
determined ; the phenomena observed, he stated, 
rather suggested diffusion. In discussing this paper, 
Dr. Hahn feared that the actinium radiations were 
too complicated for one to say exactly what the ex- 
perimenters were dealing with ; yet he had himself 
been able to derive a law from similar experiments. 


Tue CHARGE OF THE GASEOUS LON. 


A paper on “‘The Charge of the Gascous Ion,” 
by Dr. W. Westphal and Dr. J. Franck, of Berlin, 
brought the problems discussed by Sir J. J. Thom- 
son up again. The paper was particularly devoted 
to a suggestion made by Townsend to the effect that 
Réntgen rays sometimes produced itive ions 
carrying the double charge 2e. Dr. Westphal said 
they had confirmed this to a certain extent both by 
Zeleny’s method and by determining the rate of 
fractional diffusion of the ions, and had found that 
some positive ions (not all of them) did carry 
double charges, but that a, 8, and y rays gave no 
such ions ; they suggested, as an explanation, that 
one molecule sometimes expelled two electrons and 
became thereby doubly charged. 


Licut anp Sutrnur INSULATORS. 


A paper by Mr. W. Bates, of Toronto, on ‘‘ The 
Action of Light on the Insulating Property of 
Sulphur,” was communicated by Professor Eve. 
During observations of the radiation from Lake 
Ontario, Professor Eve stated, Mr. Bates had found 
that his electroscope, which was insulated bysticks of 
sulphur, would, with the sulphur protected against 
strong light, retain a charge for three days, but 
would leak if the sun had been allowed to shine on 
the sulphur. A slight leakage of a similar nature 
was also observed with ebonite, but not with amber 
insulation. Professor Eve himself suggested pos- 
sible ionisation effects because the knob of the elec- 
troscope had not been covered. But it was pointed 
out in the discussion that sulphur might resemble 
selenium in being sensitive to fight, and considering 
that selenium is a common impurity of sulphur, 
which may also contain acid sulphur oxides, some 
chemical explanation appears at least as likely as an 
ionisation effect. 


RECOMBINATION OF Ions rN AIR AT DIFFERENT 
TEMPERATURES. 

A paper by Dr. P. Phillips, of University College, 
London, concerned some quite recent experiments 
on the rate of recombination of the ions, a field in 
which Langevin is the chief authority. The original 
experiments of McClung on this recombination were, 
according to Langevin, vitiated by diffusion, because 
the ionisation on McClung’s electrodes was too 
intense, and his electrodes were too close together. 
L. L. Hendren had, it was stated, demonstrated that 
diffusion might practically be neglected at the ordi- 
nary temperature and at atmosphere pressure when 
the distance between the two electrodes exceeded 
2 centimetres, and when the ionisation between them 
was uniform. Dr, Phillips, therefore, arranged his 
apparatus on Langevin’s lines as follows :-—The rays 
produced by the single discharge of a Réntgen bulb 
ionised a beam of air between two parallel electrodes, 
one of which was connected to a Dolezalek electro- 
meter. The thickness of the layer of air ionised was 
1.5 centimetres, and the electrodes were 3.centi- 
metres apart, so that spaces of about 0.75 centimetre 
were left between the surfaces of the ionised 
layer and the electrodes. Diffusion might be dis- 
regarded under these circumstances, and, in any 
case, more rapid diffusion would tend to make the 
recombination appear slower. The electrodes were 
jacketed with vapours of liquids of known boiling 
points. The observer measured the charges re- 
ceived by the electrometer, when different fields 
were established between the electrodes, first at 
the temperature of the laboratory, 15 deg. Cent., 
and then at the temperature of the boiling liquid. 
A comparison of the two series of readings would 








give the ratio a of the coefficients of recombination 
at the two temperatures, the coefficient at 15 deg. 
Cent. being taken as unity. The experiments con- 
ducted so far indicated a rapid decrease of a with 
rise of temperature, and they were, it was stated, in 
excellent agreement with cognate experiments by 
Erikson, as shown by the following table :-— 








Temperature. a Phillips. a Erikson. 
deg. Cent. 
15 1,00 1.00 
100 0.50 0.51 
155 0.40 0.405 
178 0.30 0.38 
(extrapolated) 


Erikson’s values were obtained by an entirely dif- 
ferent method, the ionisation being produced by 
means of radium. 


Venocity oF Fatt or SMALL SPHERES IN AIR, 


Professor John Zeleny and Mr. L. H. McKeehan, 
of the University of Minnesota, at Minneapolis, 
epey a paper on ‘‘The Terminal Velocity of 

all of Small Spheres in Air,” the results of a 
most careful series of experiments, conducted with 
the object of testing the law of Stokes, which is 
so often quoted in recent researches on ionisa- 
tion and on colloidal substances. The following 
table is a summary of the results, giving the radius 
of some spherical spores in centimetres, their 
density, their terminal velocity in centimetres per 
second, the calculated velocity according to Stokes’s 
formula, and the ratio calculated to observed 
value :— 





Velocity (Centimetre- 
conds). 


Substance. Radius. Density. | 
| Observed. Calculated, 


Ratio. 





1.60 


Lycoperdon .. 0.000207 1.44 0.0465 0.0757 
Polytricum § .. 0. 00047& 1.53 0.228 0.417 1.83 
Lycopodium . . 0, 00015& 1,173 1.77 3.52 


| 1.98 
| i 


Professor Zeleny explained that he had selected 
the spores in question, which differed much in 
size and density, because they were regular in shape, 
apparently solid in substance, and not hygro- 
scopic. They were not quite spherical always, nor 
were the diameters of spores of the same kind all 
equal; he had measured them on the microscope 
stage, immersing some of the spores in lactic acid. 
Some of the spores were slightly pointed, but 
their rate of fall was the same as that of the 
others. The high densities might be surprising, 
but the figures given were the result of very careful 
experiment, and these spores were decidedly heavier 
than water. In his experiments he let the spores 
fall down a tube, provided with diaphragms to keep 
the spores off the sides, on to a moving tape or on to 
a rotating disc. A box filled with the spores was 
tilted, and the time of fall determined with the aid 
of a chronograph ; static discharges were eliminated 
by means of a radium tube placed under the box. 
The height of the fall tube varied between 70 and 
200 centimetres, and the fall took, with the dif- 
ferent spores, from 50 seconds to 11 minutes. The 
terminal velocities were in all cases greater than 
they should be according to Stokes’s law ; the dia- 
meter of the drops with which C. T. R. Wilson and 
J. J. Thomson had experimented would fall near his 
1.6 ratio, and a correction of their estimates might 
have become necessary. 7 

In opening the discussion, Sir J. Larmor said 
that the problem of the falling spherule was the 
same as that of a sphere kept stationary on a fluid 
by a force acting against the velocity of flow. As 
regards gases, Stokes’s law should hold as long as 
the diameter of the particle was large compared 
to the mean free path of the molecules. If the two 
dimensions became fairly equal, the law would fail. 
Experiments in rarefied air might be advisable. 
Professor Zeleny said, in reply to this and many 
other inquiries and objections, that he would try 
rarefied gases, although the viscosity of a gas did 
not depend upon its pressure, and that he had 
not observed any condensation of water vapour, 
nor any Brownian movements at all; the spores 
fell regularly. 

Another paper on the same subject ‘* The Fall of 
Small Spheres,” by Professor A. H. Buller, of the 
University of Manitoba, in which the problem was 
treated from the botanical side, was taken as read 
in the absence of its author, who was, we believe, 





the first to investigate this Stokes’s law experi- 
mentally. 


Earth Trpes. 


On Tuesday another important discussion on 
‘* Earth Tides” was opened by Professor A. E. H. 
Love, F.R.S., of Oxford, in a very lucid address. 
Professor Love regretted that Sir G. Darwin had 
not been able to come, as he had studied the pro- 
blems theoretically and experimentally, whilst the 
speaker’s own work was confined to the theoretical 
side. In the ‘seventies Lord Kelvin had pointed 
out that if the earth were homogeneous and incom- 
pressible, and had the rigidity of steel, then the 
tidal range should be two-thirds of the theoretical 
range for an obsolutely rigid earth. That two- 
thirds estimate had been confirmed by actual obser- 
vations of the fortnightly tides in 1881. Messrs. 
George and Horace Darwin had then attempted, 
but failed, to demonstrate the earth tides. Rebeur 
and Ebert, who tried later on, had not been any 
more successful. O. Hecker, of Potsdam, had, how- 
ever, recently succeeded in demonstrating the dis- 
turbance of gravity by the moon. Hecker had 
mounted in a well two horizontal pendulums at right 
angles to one another, and at different azimuths, from 
December, 1902, to April, 1905, and he had esta- 
blished that the earth yielded to the tidal attraction 
of the moon and sun. His results again confirmed 
the two-thirds estimate. 

The earth, Professor Love continued, must there- 
fore be regarded as a very rigid body. But we 
could not combine the theory of Kelvin with 
Hecker’s observations, because Kelvin considered 
the earth as homogeneous and incompressible. The 
ordinary ocean tidal force was, of course, not the 
direct attraction of the moon (and sun), but the 
difference between the attraction of the moon ata 
point and at the centre of the earth. The vertical 
component of this force was maximum for the 
point just underneath the moon, and the point 
diametrically opposite, whilst it was directed inward 
at points situated at right angles to these. The 
horizontal component had its maximum at a point 
45 deg. from the place where the moon was direct] 
overhead. It was this horizontal component which 
affected the pendulum. The tide-raising force of 
the moon as measured only came up, he continued, 
to two-thirds of the theoretical amount. That was 
due to the deformation of the earth, which the 
tides converted into a prolate spheroid. The result 
was that the following equation held for the real 
tide-raising force of the moon F, the tangential dis- 
placement hF, and the genuine disturbance ‘of 
gravity k F, viz., F +k F-AF = %F, or h—k = }. 

This argument and Hecker’s experiments thus 
gave us only the difference (h— not h and k 
themselves. In 1891 Dr. Chandler had drawn 
attention to a periodicity in the variation of lati- 
tude with time—a problem which had received 
the most careful observation of late. The axis 
of rotation of the earth was not quite steady, 
and not quite coincident with the principal axis 
of the earth; the pole seemed to wobble and to 
describe an irregular spiral of about 30 ft. ampli- 
tude. Such irregular effects might be caused by 
heavy land-slides and the melting of the snows— 
e.g., Euler had calculated that the period of this 
movement should be ten months, if the earth were 
absolutely rigid. Chandler found the period to be 
fourteen months. Simon Newcomb then pointed 
out that the lengthening of the period indicated a 
yielding to some external force ; Hough (at the 
Cape Observatory) had lately calculated all of the 
correction thus arising. 

The deformation of the earth, which rendered 
it unsteady in its rotation, was usually ascribed to 
a fictitious centrifugal force. The effect was related 
to-the genuine disturbance k of gravity, and we 
could, Professor Love said, thus deduce the k from 
the variations in latitude by the aid of a formula 
evolved by Sir J. Larmor and himself. This 
formula gave k= ;4; hence, as h—k was }, 
h was }, and according to that calculation and 
Hecker’s data, the height of the lunar earth tide 
was 33 centimetres (Kelvin’s value was 46 centi- 
metres), and the height of the solar tide was 
15 centimetres (Kelvin’s value was 21 centimetres) ; 
the maximum earth tide would therefore amount to 
48 centimetres. It resulted, therefore, that the 
earth was a very rigid body indeed, more rigid 
probably than Kelvin had thought. There were 
other considerations which permitted estimates as 
to the rigidity of the earth—e.g., the propagation 
of earthquake waves right through the earth, but 
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they all involved assumptions as to the constitution 
of the interior of the earth. 

Continuing the discussion, Sir Joseph Larmor 
said that the disturbance of the earth by the earth 
tides was a heaving up and down amounting to 
about 1 ft., which would affect the ocean tides con- 
siderably. At the time when Kelvin had first 
suggested that the rigidity of the earth was as 
great as that of steel, dynamical geologists, if that 
term were permitted, had believed the interior to 
be molten mass surrounded by a crust. It was 
wonderful that the ocean tides could be predicted 
for years, thanks to the genius of Lord Kelvin. 
The experiments by Sir George Darwin and 
Mr. Horace Darwin at Cambridge had resulted 
merely in their obtaining, in their cellar, records 
of the tilt produced by the traffic outside. Hecker 
had made his experiments at the bottom of a 
well 30 ft. deep. Discussing the possibility of 
ascertaining anything about the interior of the 
earth, Sir Joseph mentioned Wiechert’s theory 
that the interior was a fused mass, and that 
a stratum of air or gas existed between the in- 
terior and the. outer shell. It was not known 
how earthquake waves could be propagated across 
the earth in Milne’s sense, nor was it known even 
why the earth was a magnet, and why the mag- 
netic poles were gradually being displaced. The 
rotation of the earth would tend to place the poles 
north and south. Sir Joseph also referred to the 
theory, based upon gravity determinations in India, 
that mountain ranges like the Himalayas seemed 
to float on strata in which matter was deficient ; 
recent observations had shown that that deficiency 
was not so great as had been assumed. The ice 
ages had been ascribed to the travelling of the 
earth’s axis ; and Sir Joseph finally mentioned a 
conundrum of Kelvin’s advanced in 1878: that 
everybody might, if he knew how, turn the earth 
upside down if he lived long enough, an eternal 
life not being necessary for this. 

Dr. Louis Bauer, of Washington, said that 
terrestrial magnetism and the lunar diurnal varia- 
tions of magnetism had not been explained yet ; 
he had tried to do this on the basis of external 
electric forces, such as Schuster had assumed for 
explaining the solar variations of solar magnetism. 
In replying to questions put, Professor Love said 
that the rigidity of steel was 8 x 10'! dynes per 
square centimetre, and Wiechert’s estimate for the 
rigidity of the earth’s interior was 2.10'? (or nearly 
three times as large), and for the exterior crust 
0.9x 10", The scooping out of the ocean beds had 
more effect on the shape of the earth than the posi- 
tion of the mountains, and the earth itself was not 
an ellipsoid ; it was only the ocean which had that 
shape. ‘Tidal observations on the Great American 
Lakes, as suggested by Dr. Bauer, were, he thought, 
hardly possible. He finally asked Sir J. Larmor 
to give the answer to the conundrum. Sir J. 
Larmor said that, according to Kelvin, a man need 
only keep on walking up-hill if he wanted to turn 
the earth upside down. We could not alter the 
angular momentum of the earth, but the kinetic 
energy could be changed by that walk. The earth 
would turn with the altered mass distribution, and 
thus it would be possible for the man to keep 
on walking up-hill, Professor J. Perry pointed 
out that the surface was becoming more uniform ; 
cable lines between coastal stations were taken out 
to sea, and not laid along the coast, because every- 
thing yielded to stress and began to flow, and 
hence the earthquakes from the Tuscowora Deep 
in Japan. 


Errects oF ATMOSPHERIC PRESSURE ON THE 
Eartu’s SURFACE. 


A somewhat cognate paper by Dr. F. Napier 
Denison ‘‘ On Effects of Atmospheric Pressure on 
the Earth’s Surface,” was brought before the 
Department of Cosmical Physics because of its 
meteorological interest. Dr, F. Napier Denison, 
who belongs to the Meteorological Office at Vic- 
toria, British Columbia, gave here the results of 
observations which he has conducted since 1899, and 
which he had previously brought before the Glas- 
gow meeting of the British Association in 1901. 
Dr. Denison explained that he had started with a 
Milne horizontal pendulum swinging east to west, 
and that then, on the advice of Sir George Darwin, he 


had added another horizontal pendulum, constructed 
by himself, swinging north to south. The latter 
instrument was set up in 1907 on solid rock in the 
basement of the Post Office, 500 ft. from the first 
instrument. The chief diagram now exhibited 





showed the movements of the two pendulums and 
the mean daily temperature for the year 1907; other 
diagrams covered the whole period from 1899 
to 1908. The east to west pendulum had a period 
of 15 seconds, and the north to south pendulum a 
riod of 10 seconds. The study of the curves 
indicated a tilting of the earth’s surface in the direc- 
tion where the atmospheric pressure was greatest. 
Thus when the pressure was highest from Cali- 
fornia north-eastward to the Canadian prairie pro- 
vinces, and lowest over British Columbia and the 
adjacent ocean, one pendulum would swing towards 
the east, and the other towards the south. With 
a pronounced movement of the one pendulum 
to the west, the other would swing to the south, 
and similarly easterly and southerly movements 
would go together. The movements were ‘most 
marked during the stormy winter months, and 
least marked in summer, when the pressure changes 
would be small throughout the Pacific slope. The 
movements would commence and continue for hours, 
and sometimes for a whole day, before the baro- 
meters along the Pacific would indicate the ap- 
proach of a great cyclonic or anti-cyclonic area from 
the ocean. The comparative study of these phe- 
nomena really required an examination of the 
weather over areas a thousand or two thousand 
miles in length. The loading of the Pacific slope 
with the heavy winter rains and the snow on the 
mountains seemed to have little influence. Tidal 
effects were noticeable only during great tidal 
ranges, and when the differences in air pressure 
were small. Mr. T. S. Shearman was now, he said, 
conducting similar observations at Vancouver, and 
other instruments were being set up by the Grand 
Trunk Pacific Company at Prince Rupert, and in a 
coal mine at Nanaimo, both on the surface and at 
a depth of 1200 ft. Mr. Shearman had constructed 
his own instruments, and Dr. Denison was making 
the others. Broadly speaking, it appeared that the 
east to west pendulum seemed to travel more or less 
in the same sense as the thermometer, while the 
north to south pendulum swung in the opposite 
direction, and high pressure appeared a to 
depress the earth’s crest, as would be expected. 


A MEcHANICAL ANALOGUE TO A BEAM OF 
CrRcuLARLY Pouarisep LicHr. 

Professor J. H. Poynting, F.R.S., of Birming- 
ham, communicated a memoir on ‘‘ The Angular 
Momentum in a Beam of Circularly Polarised 
Light.” When a shaft was revolving uniformly, 
he explained, and transmitting power uniformly, a 
row of particles originally in a line parallel to the 
axis would lie in a spiral of constant pitch, and the 
position of the shaft at any moment might be 
described by the position of this ‘spiral. Sup- 
posing the power to be transmitted from left to 
right, and the revolution to be clockwise ; then the 
spiral would be a left-handed screw, and an equa- 
tion could be deduced for the orientation 6 of a 
section at the origin in terms of the time ¢ or of 
the number of revolutions N, the diameter of the 
shaft, and the length of one turn of the spiral or its 
wave-length A. It was shown that for a given 
value of N there was only one value of A or of ¢ 
(the angle which the spiral made with the axis), 
for which the motion might be regarded as part of 
a natural wave system transmitted by the elastic 
forces of the material, or only one ‘‘ natural” rate 
of transmission of ene The equation fixing 
this was NA = U,. us with a steel shaft of 
radius 2 centimetres, density g = 7.8, rigidity n = 
10", and making N revolutions per second, 38 
horse-power could be transmitted naturally. But 
the shaft could transmit any power, provided the 
breaking strain was not reached ; but the power 
was not transmitted ‘‘naturally,” and the waves 
had to be regarded as ‘‘ forced.” The velocity of 
transmission was then no longer U,,, and forces, 
e.g., & couple H, had to be applied from outside, 
in addition to the internal elastic forces, in order 
to maintain the new velocity. 

In the case of the natural velocity, for which no 
applied forces along the shaft were needed when 
U = U, = Wnjg, where g was the density, the 
kinetic energy was equal to the strain energy at 
every point, and the energy transmitted across a 
section per second was that contained in the length 
es the velocity were forced, that would no 
longer be true, and the ene transferred in that 
length would be less than rid if U > U,, and 

ter than U, if U < U,. The energy might, 
owever, always be transmitted along the shaft at 
the speed U, , Professor Poynting explained, and 





a uniform longitudinal flow of fluid might thus be 
conceived as a case of wave-motion similar to the 
uniform rotation of a shaft. 

Professor Poynting then showed that a uniformly 
revolving shaft was a mechanical model of a beam 
of circularly polarised light. The expression for 
the orientation @ of any section of the shaft distant 
x from its origin, viz., 6 = 2 rA—1 (U t-2), served 
also as an expression for the orientation of the 
disturbance, whatever its nature, constituting circu- 
larly polarised light. If E were the energy in unit 
volume, and G the torque per:unit area, then G = 
EU n/o + G = E )/2.2. A similar analogy be- 
tween torque and energy further held in any light 
incident normally on an absorbing surface, and if 
so, a beam of wave-length A containing energy E 
rf unit volume would give up angular momentum 

\/2' per second per unit area. But-in the case 
of light-waves E = P, where P was the pressure 
exerted. It was hopeless to demonstrate that 
minute pressure on an absorbing surface ; though 
he had thought it possible some years ago. But 
Professor Poynting suggested that the angular 
momentum produced by a beam travelling through 
a medium might be accounted for on the electro- 
magnetic theory, supposing that the beam of 
circularly polarised light contained electrons revolv- 
ing in circular orbits in fixed periodic times. 


Tue LENGTHENING OF LOADED WIRES WHEN 
TWISTED. 


In a second paper on ‘‘The Lengthening of 
Loaded Wires when Twisted,” Professor Poynting 
said that he had, in 1905, given analyses of the 
stresses in a pure shear, which had appeared to 
show that if « were the angle of shear, and n the 
rigidity, then there was a pressure 7 «* perpen- 
dicular to the planes of shear. That analysis had, 
he had since concluded, been faulty, in that the 
diagonals of the rhombus into which a square was 
sheared were not the lines of greatest elongation 
and contraction, and were not at right angles after 
the shear, when quantities of the order «? were 
taken into consideration. He gave then a new 
analysis, which was, he believed, more correct, 
though it left the existence of a longitudinal pres- 
sure an open question. Some experiments, in 
which loaded wires were found to lengthen, when 
twisted, by a small amount, proportional to the 
square of the twist, seemed, however, to answer 
the question in the affirmative. 

Professor Poynting next described the experi- 
ments. ‘The wires used were steel piano wires, 0.72 
and 0.97 millimetre in diameter, tested in the 
cold, and also when heated by an electric current, 
whilst further experiments were made on a copper 
wire of 0.655 millimetre, and a brass wire of 0.928 
millimetre in diameter. From 0 to 8 twists were 
applied, and the loads ranged from 1 to 19 kilo- 
grammes. The results were concordant, and 
showed that twisting always produced a lengthen- 
ing of the wire, whether the twist was clock- 
wise or counter-clockwise. The lengthening was, 
for instance, 0.0341 millimetre at the end of the 
wire and 0.0162 millimetre (or fairly half that 
value) half way up; but it never amounted to 
quite 0.1 millimetre, and Professor Poynting had 
therefore to show that the effects were not due 
to a rise of temperature, either through adiabatic 
strain or through dissipation of strain energy as 
heat. The lengthening, he said, seemed to be pro- 
Scene to the square of the radius of the wire. 

fessor Poynting also discussed the effect of the 
lengthening of a wire on its torsional vibrations, and 
showed that the effect on the modulus of rigidity 
was hardly measurable in practice. 

In the discussion of the two papers Professor 
Love asked whether Professor Poynting had also 
studied the converse effect, twisting by extension, 
observed by Warburg. Professor Hull agreed that 
the pressure effect of polarised light was too small 
to be noticed, though some observers claimed to 
have seen it. Professor Perry was rather glad that 
copper and brass wire had not come out well as 

rds permanent set, and described some pecu- 
liarities in the behaviour of twisted wires. 


PERSISTENCE OF VisION AND Luminosity CURVES. 


Professor Frank Allen, of Winnipeg, read two 
papers, on “‘ The Effect on the Persistence of Vision 
of Fatiguing the Eye with Red, Orange, and 
Yellow,” and on ‘‘A New Method of Obtaining 
Luminosity Curves.” Both the papers concerned 
the fundamental colour sensations, and a 
the Young-Helmholtz theory of three such funda 
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mental sensations. Professor Allen ay sor that 
he interposed a rotating sector-shutter between his 
light source (acetylene lamp) and his E. L. Nichols 
apparatus, and that he adjusted the speed of the 
shutter until the flicker disappeared ; that critical 
speed practically depended upon the luminosity 
only, not upon the colour. This general confirma- 
tion is of interest for flicker photometry, but Dr. 
Allen’s curves showed that the law was not rigor- 
ously correct. In his fatigue tests he followed the 
example of Dr. Birch, of Oxford, fatiguing his eye 
for three minutes with light of one colour, and then 
studying the spectrum with this eye. The work 
has evidently been carried out with great care. 


FLUORESCENT SPECTRA. 

Professor E. L. Nichols, of Cornell University, 
Ithaca, New York, President of the American 
Physical Society, presented two papers on behalf 
of himself and Mr. R. C. Gibbs, on ‘* The Effect of 
Low Temperature on Fluorescent Spectra,”-and on 
‘* Absorption and Fluorescence of Canary Glass at 
Low Temperatures.” Professor E. L. Nichols 
explained that his spectrophotometer, which~ was 
illuminated by a Herzeus mercury lamp, made even 
faint phosphorescence phenomena distinct. ~The 
substances willemite and resorcifion (solids), and 
anthracene and fluorescein (solutions in alcohol), 
were studied at temperatures down to —185 deg. 
Cent. (liquid air). e ingenious method in which 
he had obtained and analysed his curves was much 
appreciated by the Section. The substance was con- 
tained in a copper capsule which was placed in the 
tube containing liquid air, and illuminated by the 
spectrophotometer, which had lenses made of 
quartz. The temperature changes had ag med 
been made very slow, so as to exclude fatigue 
effects so far as possible, but success had not always 
been attained in that. The detailed study of the 
absorption bands showed that as a rule the bands 
narrowed as the temperature was lowered ; but the 
phenomena were complex, especially in the case of 
resorcifion ; the appearance of the bands might 
change considerably, and the fluorescence became 
more or less noticeable at lower temperatures. In 
the case of canary (uranium) glass, Mr. Gibbs had 
observed little change in the absorption bands, but 
considerable change in the colour and transparency. 
The author was congratulated by Professor Ruther- 
ford and Sir J. Larmor. 


DIFFRACTION OF ELECTRICAL WAVES. 

The first paper taken on Wednesday, Sept. 1, 
wes by Poor H. M. Masten, FES. of 
Aberdeen, on ‘‘ Diffraction of Electrical Waves.” 
Professor Macdonald treated his subject mathe- 
matically. Imagining a source of Hertzian waves 
outside a sphere which might be transparent or 
opaque to the waves, he calculated diffraction 
phenomena due to indirect and reflected waves at 
various distances from the sphere for different 
wave-lengths. For wave-lengths } mile, he stated, 
the amplitude of the oscillations would be reduced 
from unit value to 0.46, 0.43, and 0.40 at distances 
of 70, 93, and 116 miles; for greater wave-lengths the 
diminution would be smaller. In another case to 
which he referred the amplitude would be 1, 4, 
and }, at distances of 420, 600, and 900 miles from 
the source. 

_ Professor Hobson having, in opening the discus- 

sion, dwelt upon the great difficulties of the pro- 
blem, Sir J. Larmor pointed out that Professor 
Macdonald had confined himself to radiation, and 
not considered conduction ; that is to say, he had 
considered the case of a perfectly insulated oscil- 
lator. The effect of the conduction through the earth 
might possibly be ascertained by observing how 
much of the energy got round the earth toa certain 
distance with an insulated and with an uninsulated 
antenna ; we did not know in which case the waves 
would travel furthest. In his reply, Professor 
Macdonald remarked that he could not say what 
portion of the radiation would travel half or a 
quarter round the earth. 


TEMPERATURE AND Luminous DIsCHARGE AT 
Low PreEssuREs. 

_Professor R. F, Earhart, of the Ohio State 
University at Columbus, gave an account of experi- 
ments on “* The Effect of Temperature Variations 
on the Luminous Discharge in Gases for Low 
Pressures.” In 1903, he explained, Carr had pre- 
Sented to the Royal Society of London a memoir on 
observations concerning the potential difference 
Fequired to cause-a discharge between parallel 





plates at distances varying from 1 millimetre to 
10 millimetres, and at different gas pressures. For 
any icular distance there was a pressure at 
which a minimum potential would produce a dis- 
charge. Both at lower and at higher pressures a 
higher potential would be required to produce 
ionisation. The gas pressure corresponding to the 
minimum potential was known as the critical pres- 
sure. Carr found that the minimum potential 
required for the discharge was independent of the 
distance between the tes, but that the critical 

ressure varied with the separation of the plates. 

rofessor Earhart has for some time been engaged 
in similar experiments, which have an important 
bearing not only on glow discharge phenomena, 
but also on the electrolytic valve phenomena, as 
Giinther Schulze has shown. The ionisation in this 
case was, he said, essentially ionisation by collision, 
and the object of his experiments was to ascer- 
tain the influence of temperature on this ionisa- 
tion. 

The apparatus he had used, Professor Earhart pro- 
ceeded, was a modification of Carr’s ; his tempera- 
tures ranged from — 78 deg. Cent. to 325 deg. Cent., 
and his gas pressures from about 8 millimetres down 
to 0.16 millimetre. Two circular aluminium discs, 
1 centimetre in diameter, 5 millimetres apart, were 
mounted in a glass bulb, 4 centimetres in diameter, 
which was placed in an electric furnace, consisting 
of a porous battery jar wrapped with asbestos 

per, wound with nickel wire, and packed with 
oose magnesia. The whole was surrounded by a 
metal box, itself embedded in magnesia. Tem- 
peratures were determined by the aid of mercury 
thermometers and of platinum resistance thermo- 
meters, Observations began after constancy of 
temperature had been maintained for half an hour, 
and a series of observations would, he said, occupy 
three or four hours. The gas pressures were 
determined by means of a McLeod gauge. The 
storage battery used could give 1200 volts. 

It was ascertained that a discharge preceded the 
appearance of luminosity ; and that the luminosity 
marked a sharply-defined stage in the ionisation 
of the gas. Near the critical pressure an increase 
of 1 volt would produce a change from no luminosity 
even ina dark room toa discharge sufficiently bright 
to be visible ina lighted room. The voltmeter needle 
would advance until the luminosity appeared, and 
then drop back 50 or even 100 volts. When the 
potential was afterwards lowered, the luminosity 
would vanish, and the voltmeter needle would then 
jump forward again. This motion depended, he said, 
upon the nature of the gas and upon other features, 
and the voltmeter movement was so characteristic 
that it was not always necessary to observe the lumi- 
nosity. In 1906, he continued, J. A. Brown had 
studied the intensity of the current flowing after a 
discharge had been started, and had drawn attention 
to the difference between the potential required to 
start a discharge and the potential which would main- 
tain the discharge. Two factors had to be considered 
in this connection: firstly, the lag, and, secondly, 
the fact that the discharge passing raised the tempera- 
ture of the gas. Nowa luminous discharge presup- 
eee the existence of an ionised gas. Professor 

hart therefore produced an initial discharge for 
a short interval in order to obtain some ions, and 
applied the potential for the desired luminosity after 
the lapse kim or two minutes, during which the 
temperature readjusted itself. 

To produce this initial discharge Professor Earhart 
applied, in the case of air, a potential of 784 volts 
for about five seconds. As soon as the luminosity 
appeared the potential was reduced to zero. The 
potential was then gradually raised again, until after 
two minutes luminosity reappeared at 502 volts. This 
was repeated several times, the potential required 
being generally the same—viz., 502 volts, while the 
discharge could subsequently be maintained with 
as little as 355 volts. The gas pressure was 
varied, as well as the temperature, in these ex- 

iments. In a similar way carbon dioxide and 
ee sae were examined, and the tables and curves 
exhibited showed that a great number of experi- 
ments were performed in each instance. The 
curves were similar to those of Carr, but differed 
considerably as to numerical values. This was 


to be expected, as Carr observed only the initial 
discharge. 

The results of Professor Earhart’s experiments 
concern Paschen’s law. According to Paschen, 
the potential required for discharge (which we have 
to understand as the initial discharge) varies with 
the mass of the gas separating the electrodes. For 





gas pressures greater than the critical ae. 
ecreasing the pressure will lower the discharge 
potential ; for pressures smaller than the critical 
pressure, diminishing the gas pressure will increase 
the required potential. In prt ae words, above the 
critical pressure the potential is lowered as the 
mass of gas is dec Comparing similar pres- 
sures at different temperatures, Professor Earhart 
pointed out that at higher temperature a 
smaller mass of gas would exist between the 
electrodes, and the potential required for the 
discharge would therefore be smaller at higher 
temperatures, provided the pressure’ was greater 
than the critical pressure. ff the pressure were 
smaller than the critical value, raising the temper- 
ture would likewise decrease the amount of 
between the electrodes, and higher potentials would 
be required as the temperature rose. Professor 
Earhart stated that Paschen’s law held fairly for the 
range 22 to 268 deg. Cent., but it failed even qualita- 
tively between 268 and 325 deg. Cent. In the case 
of air the potential required to maintain luminosity 
was approximately the same for all pressures above 
the critical pressure. For air at 22 deg. Cent. the 
potential required to maintain luminosity was 335 
volts, a figure which agreed with other determina- 
tions. The agreement with other investigators as to 
hydrogen was less satisfactory, and that was pro- 
bably due to impurities. Professor Earhart found 
that the admission of air into his purified hydrogen 
affected the initial discharge potential very little, 
but raised considerably the potential required to 
maintain the discharge. Carbon dioxide was tried 
at three temperatures only: 23, 150, and 316 deg. 
Cent. The experiments made at higher tempera- 
tures showed that the cathode, the lower electrode, 
had undergone a bombardment, which had bent 
it downward and given it a mushroom appear- 
ance. 

Professor Earhart’s general conclusion was that 
at the higher temperatures a difference in pressure 
amounting to several millimetres made little differ- 
ence. Until a temperature of about 300 deg. Cent. 
wasreached the mechanism of the discharge appeared 
to remain fairly the same with all the gases tried 
Then, however, a change occurred, and Paschen’s 
law did not hold any longer, even approximately, 
because the potential required for starting the 
luminous condition was much more affected than 
the potential required for maintaining it. The ex- 
periments, Professor Earhart concluded, would be 
continued at higher temperatures. 

In thanking fessor Earhart for his communi- 
cation, Professor Rutherford said that the question 
was: Was ionisation by collision affected } tem- 
perature? We should — an effect at high 
temperature, but up to deg. Cent. the ionisa- 
tion seemed to remain the same as long as there 
was the same mass of gas between the elec- 
trodes. 


PROPAGATION OF A DISTURBANCE IN A DISPERSIVE 
MeEpIuM. 


A mathematical paper by Dr. T. H. Havelock, of 
Cambridge, on ‘‘ The Instantaneous Propagation 
of a Disturbance in a Dispersive Medium,” dealt 
with the apparently paradoxical case of an instan- 
taneous propagation—i.e., that a wave might, under 
certain circumstances, begin at the same moment at 
every point, however distant from the source of the 
disturbance. During the discussion Professor Love 
remarked that earthquake waves were dispersive, as 
they should be, and Sir J. Larmor said, in reply toa 

uestion by Professor Bumstead, of Yale College, 
that the edediy of the wave-front could, indeed, 
not exceed the velocity of light; but when the wave 
motion was established, phases could get through 
at a quicker rate, somewhat in the manner that the 
rollers on the sea-shore ran up faster than the true 
waves. 


Tue Earts, THE Erner, AND THE FitTzGERALp- 
Lorentz Errect. 


In a communication on ‘‘ The Relative Motion of 
the Earth and Ether and the Fitzgerald-Lorentz 
Effect,” Professor C. W. Chamberlain briefly re- 
viewed the history of the problem. Michelson and 
Morley had in vain attempted to demonstrate an 
effect of the relative motion of the ether and the 
earth, and had believed that the motion could have 
no effect on an a ray at right angles to the line of its 
motion. But Fitzgerald and Lorentz had pointed 
out that there would be a contraction of any moving 
body in the direction of the drift, and an extension 
at right angles to it, the amounts being propor- 
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tional to the square of the ratios of the velocities 
of translation and of light. Attempts had then 
been made by Morley and D. C. Miller to see 
whether that effect could be discovered by tryin 
different materials ; but no differential effect ha 
been observed. Professor Chamberlain then ex- 
plained how the displacement of the interfering 
rays in the line of sight and at right angles to it 
could come in. The latter displacement could be 
detected by his defractometer, a combination of 
an interference system and a diffraction grating, in 
which interference was produced between two rays 
which had travelled at right angles to one another. 
The apparatus had been tested in many ways, and 
the expected effects had always been observed ; 
it was so sensitive that changes in the condi- 
tions up to 1 : 10° could be detected. That, Sir J. 
Larmor pointed out, was the chief point of the com- 
munication. From a theoretical standpoint he could 
only try to pick a hole in it. The effect was impos- 
sible; but there were many pitfalls in these experi- 
ments, and the real point was that the observer was 
not fixed in space. Professor D. C. Miller said that 
Morley and he had never published their final 
results. ‘hey did not obtain any effect in a thick- 
walled underground room ; to meet all objections 
they then mounted their apparatus quite in the 
open, away from houses and trees, and yon ob- 
tained some effect, which was possibly thermal. But 
when they, later, wished to confirm this result, the 
site was not available. Professor G. F, Hull thought 
that Mr. Chamberlain’s rays really came to the same 
point on the mirror at the same time (in agreement 
with Larmor’s views), in spite of Chamberlain’s 
exposition ; and he also thought that the diffracto- 
meter might give an effect for rays of short paths, 
but would fail for longer paths, unless the spacings 
of the grating were proportionately enlarged. Mr. 
Chamberlain objected that his effect was the same 
for paths of 20 ft. and of 100 ft. 


A Tripte OpsecTIVE FOR SPECTROSCOPIC 
REQUIREMENTS. 

Lieut:-Colonel J. W. Gifford, of Chard, England, 
made a further communication on instruments which 
were to minimise the racking in and out of the col- 
limator. The triple objective, for astronomical use, 
which he described at Dublin last year, was noticed 
by us then ; it had been equalised for wave-lengths 
7066, 5607, and 4678, but the ratio of aperture to 
focus had been 12.5. In order to obtain a greater 
light grip, Colonel Gifford stated, a combination of 

antois’ 6132 borosilicate crown, Schott’s 0.3193 
borosilicate flint, and Schott’s 0.3187 baryta flint, 
had been made and equalised for wave-lengths 7682, 
5607, 4341. The ratio of effective aperture to focus 
reached 7.5, which meant that the lens had nearly 
three times the light grip of the former objective, 
but as the flatness of field began to fail, Colonel 
Gifford recommended a ratio of 9. The radii of the 
spherical surfaces were :—Ist surface, 3.961 in. ; 
2nd and 3rd, 3.377 in. ; 4th and 5th, 1.771 in. ; 6th, 
27.174in. ; both the inner surfaces were cemented. 
The lens exhibited had, he said, been made by 
Messrs. A. Hilger, of London. 


MaGneto Striction. 

Dr. H. G. Dorsey, of Cornell University, Ithaca, 
New York, described experiments on ‘‘ Magneto 
Striction,” made with eight steels or irons. The 
carbon percentages of the specimens ranged from 
0.058 to 1.37, the phosphorus from a trace to 0.073, 
the silicon from 0.008 to 0.09, the manganese from 
0.07 to 0.17, and the sulphur from 0.012 to 0.014. 
His rod, Dr. Dorsey explained, had been soldered 
on to a brass bar, while the free end bore with a 
needle system against a magnifier comprising a 
mirror ; the usual magnification was 3000, but the 
apparatus admitted of going very much higher. The 
rod was placed within the magnetising coil, which 
gave a very uniform magnetisation over a large 
portion of the rod. Instead of attempting to keep 
the temperature constant, which would have been 
difficult with his strong currents, he had heated the 
frame by a branch current to the temperature of 
the rod. The results of the many experiments are 
very interesting, though the changes in length are 
far too small to become of practical importance. 
The maximum elongation, Dr. Dorsey showed by his 
many curves, was a function of the carbon contents, 
and there was a relation between the maximum 
elongation and the maximum susceptibility. The 
correction to be applied for the changes in length 
was of the same nature as the correction for the 
demagnetisation of the ends of the rods—a problem 





with which Professor S. P. Thompson had recently 
dealt in the Physical Society. Dr. Dorsey also 
gave a review of the rather chaotic literature on 
the subject. In strong fields, he added, the 
changes in length were more dependent upon the 
intensity of magnetisation than upon the field. 


TABLES OF THE Moon’s Motion. 


In a paper on ‘*Some New Methods under Trial 
for Tables of the Moon’s Motion,” Professor E. W. 
Brown, F.R.S., of Yale College, stated that he had 
succeeded in reducing the appallingly high number 
of calculations required for the determination of 
the longitudinal movements, and whilst thus im- 
proving the accuracy, had also improved the form 
of the tables. The preliminary work would be com- 
pleted in three years, and had advanced far 
enough to justify starting the chief work, which 
would occupy ten years. It was really an economic, 
not a mathematical, problem, and, in recognition 
of that fact, Yale College had placed sufficient 
funds at his disposal. 


VisratTion Curves oF SPEECH. 


Professor D. C. Miller exhibited a large number 
of beautiful and well - defined photographs of 
‘* Vibration Curves of Speech,” which, he said, he 
had obtained, not by magnifying graphophone or 
telephone records, but directly by mechanical means, 
by passing a fibre from the membrane to a shaft 
which carried a mirror ; the magnification used was 
2000. He had thus obtained curves of the notes of 
musical instruments, as well as of words spoken. 


Practicat STANDARDS FOR ELECTRICAL 
MEASUREMENTS. 


THE report of the Committee on ‘‘ Experiments 
for Improving the Construction of Practical Stan- 
dards for Electrical Measurements,” drawn up by 
the Secretary of the Committee, Dr. R. T. Glaze- 
brook, F.R.S., referred to the death of Professor 
Ayrton and to the reprinting of the reports of the 
original Committee (from 1862 to 1871) and of the 

resent Committee (from 1881) ; this republication, 
it was stated, had been proposed by Section A of the 
British Association as a memorial to the connection 
of Lord Kelvin with the work, and is to be carried 
out with the aid of a donation by Mr. R. Kaye Gray. 
The report then discussed slight variations in the 
electromotive force of the normal Weston cell and 
discussed comparisons of resistance standards sup- 
_"’ by the Bureau of Standards of Washington, 
»y the National Physical Laboratory, and by the 
Reichsanstalt. As an appendix, the ofticial report 
on the International Conference on Electrical Units 
and Standards, which deliberated from October 12 
to 22, 1908, in London, and of whose proceedings 
we gave a detailed account at the time,* was re- 
printed. The work of Lord Rayleigh’s Com- 
mittee, appointed by that Conference, was now: in 
progress, and representatives of the National Phy- 
sical Laboratory and of the Reichsanstalt were to 
conduct joint experiments at Washington this 
autumn. 


CiarRK AND Weston STANDARD CELLS. 


A paper by Professor H. L. Bronson, Ph.D., and 
Mr. A. N. Shaw, B.A., of McGill University, Mon- 
treal, on ‘‘Clark and Weston’s Standard Cells,” 
dealt with the accuracy and reproducibility of these 
cells, and gave an account of researches partly con- 
ducted at the Bureau of Standards, Washington, on 
the invitation of Dr. F. A. Wolff. The subject has 
received full consideration in our reports on the 
deliberations of the International Conference on 
Electrical Units, which met in London last October. 
Fifteen Clark cells, Dr. Bronson stated, had been 
made according to the specifications of Wolff and 
Waters. Weston cells were also made, and some 
brought over from Washington, and six more from 
the National Physical Laboratory. The agreement 
between the different Weston cells was, on the 
whole, better than that between the Clark cells. 
More cells were then constructed with the object of 
determining the influence of various modifications, 
especially in the preparation of the mercurous sul- 
phate ; a comparison was also made between cells of 
the Board of Trade specification and the Wolff and 
Waters cells. The ratio of the electromotive force 
of the Weston cell (adopted, it will be remembered, 
by the Conference as the Normal Weston Cell) to 
that of the Clark cell was ascertained to be 0.716953, 
against 0.716958 found by Wolff and Waters. 


* See ENGINEERING, vol. lxxxvi., pages 479, 519, and 553. 





MAGNETIC OBSERVATIONS AT FALMOUTH. 

The report of the Committee on the ‘‘ Magnetic 
Observations at Falmouth Observatory,” drawn up 
by the Secretary of the Committee, Dr. R. T. 
Glazebrook, F.R,S., mentioned that these observa- 
tions would become particularly valuable after mag- 
netic work at the new observatory at Eskdalemuir 
had been started,‘ and drew attention to the elabo- 
rate analysis by Dr. Chree of the magnetic observa- 
tions collected during the Antarctic Expedition. In 
the examination of the disturbances of the records 
from those regions, the undisturbed position of the 
Falmouth Observatory had again been of material 
assistance. 

GeopETic ARC IN AFRICA. 

The Committee ‘‘ appointed to carry out a further 

rtion of the geodetic are of meridian north of 

ke Tanganyika,” of which Sir David Gill is secre- 
tary, reported that the measurement was com- 
menced in March, 1908, and completed in February, 
the arc extending from 1 deg. 10 min. north to 1 deg. 
10 min. south of the Equator, the distance being 
about 165 miles. The chain consisted of one complex 
figure, three ew and one tetragon ; three 
azimuths, and fourteen latitudes had been observed, 
and magnetic observations (dip and inclination) 
were made at twenty stations. The angle measure- 
ments were supposed to be correct within 0.4 
second. The work had been organised by Major 
Bright, C.M.G., and carried out by Captain Jack, 
R.E., Mr. McCaw, Mr. C. Chevalier, and Lance- 
Corporals Jones, R.E., and Page, in conjunction 
with Captain 8S. Iredell and the Belgian party, con- 
sisting of Captain Wangermée and Dr. Dehalu. 


SEISMOLOGICAL INVESTIGATIONS. 


The report of the Committee on ‘‘ Seismological 
Investigations,” drawn up by its Secretary, Dr. J. 
Milne, F.R.S., of Shide, Isle of Wight, was read 
by the Sectional Secretary in the absence of its 
authors. Dr. Milne said very little about the great 
earthquakes of 1908. Their distribution was very 
similar to that of 1907, and their total number 
slightly greater than in 1907, on both sides of the 
Pacific. The most pronounced centres of seismic 
activity were the centre of the East Indian Archi- 
pelago and from the east coast of Central Japan 
south-westwards to Formosa. The report described 
briefly the new stations at Eskdalemuir, where is 
situated the new magnetic observatory of the 
National Physical Laboratory in Dumfriesshire, 
Scotland, at Toronto, Porto Rico (West Indies), and 
Stonyhurst, and discussed the records of the after- 
shocks of the Jamaica earthquake of 1907, obtained 
in England and on the Continent. Small shocks 
could, with suitable apparatus, be recorded at 
distances of thousands of miles from their origin. 
It was stated that the apparatus on which a pointer 
scratched its record on smoked glass seemed to 
require a certain minimum amplitude to start the 
style, and that in this respect some Continental 
instruments were apparently at a disadvantage ; 
Shide had of all British stations given the greatest 
number of records in 1908—viz., 114, Bidstone 
105, Kew 49, Edinburgh 44. Shide, Hamburg, 
Gottingen, and Lasbach had obtained the following 
number of after-shock records in 1908 : 98, 65, 61,33. 

As regarded the agreement between seismic 
activity on the two sides of the North Pacific, 44 
cases of agreement and 28 of disagreement had, 
it was stated, been counted; but these figures 
varied for different districts. This examination 
had been confined to the large earthquakes of 
the period 1000 to 1650 a.p., recorded in Japan 
and in Italy, in which countries more or less 
comparable records were available. The periods 
of activity and of comparative rest were I 
fair agreement for Italy and Japan for the period 
1613 to 1898; but there was no evidence of a regular 
recurrence of activity after equal intervals of 
comparative rest. The report further stated that 
additions had been made to the general catalogue 
of destructive earthquakes, which was commence: 
in 1907, and that the ‘‘ Catalogue of Chinese Earth- 
quakes,” which Professor E. H. Parker was compil- 
ing, had been continued from 1638 to 1891. 

e work at Shide has somewhat suffered by the 
leaving of Mr. H. C. O'Neill, Mr. Milne’s assistant, 
and the financial support is now limited to the 
Royal Society, the British Association, the admini 
strators of the Gray Funds, and to Mr. Richard 
Cooke, the support previously afforded by a daily 
newspaper having been withdrawn. 

(To be continued. 
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INDUSTRIAL NOTES. 
TuE report of the Labour Department of the Board 


of Trade on the general condition of employment and | 9 


non-employment is based on the following extensive, 
varying, and reliable returns:—In addition to the 
2968 employment returns from trade unions used for 
the chart, 3609 were received from employers relating 
to 1,092,068 workpcople employed in coal and iron- 
mining, the cotton, woollen, worsted, and other textile 
trades, the building trades, the boot and shoe and other 
clothing trades, and the red and glass trades. 
Besides these 6577 statistical returns, a large number 
of returns of a non-statistical character were received 
from employers’ associations, trade unions, local corre- 
spondents, and other sources. 

Employment was, on the whole, rather better. The 
metal group of trades—pig iron, iron and steel, engi- 
neering, and shipbuilding—all showed some improve- 
ment. There was the usual seasonal decline in the 
tailoring and printing trades. As compared with a 
year ago, there was an improvement in all the principal 
industries. This is particularly noticeable in the linen 
and most of the other textile trades, except cotton- 
spinning. 

The 416 trade unions making returns had.a net 
membership of 697,268, of whom 53,918, or 7.7 per 
cent., were reported as unemployed, compared with 
7.9 per cent. the previous month, and 8.5 per cent. a 
year ago. 

No considerable labour disputes or changes in rates 
of wages occurred in the month. ; 





Employment in coal-mining showed a slight improve- 
ment as compared with both a month ago and a year 
ago. The average number of days worked per week 
was 5.01, as compared with 4.98 a month ago and 4.93 
a year ago. All three periods were affected to about 
the same extent by holidays, and in England and Wales 
time was lost owing to disputes. 

In iron-mining employment continued fairly good, 
and, taking halts into account, showed little change 
compared with a month ago and a year ago. The aver- 
age number of days worked per week was 5.78, as 
compared with 5.73 a month ago and 5.71 a year ago. 

The pig-iron industry was moderate. It was, how- 
ever, better than both a month ago and a year ago. 
Returns relating to the works of 108 ironmasters, 
employing 21,900 workpeople, showed 293 furnaces in 
blast, as compared with 285 a month ago and 270 a 
year ago. 

Imployment at iron and steel works was moderate. 
It showed an improvement as compared with both a 
month agoand a yearago. The volume of employment 
—i.e., number employed multiplied by the number of 
shifts worked—at the works from which returns were 
received was 2.1 per cent. more than a month ago and 
3.2 per cent. more than in August, 1908. 

Employment in the tin-plate and steel-shect manu- 
facture continued very good, and was better than a 
year ago. At the works covered by the returns, 444 
tin-plate and steel-sheet mills were working, as com- 
pared with 446 a month ago and 437 a year ago. 

In the engineering trades employment continued 
slack, but showed some improvement as compared 
with a month ago; it was rather better than a year 
ago. Trade unions with a membership of 171,166 
reported 11.3 per cent. unemployed, as —— with 
12.1 per cent. in tHe previous month and 12.2 per 
cent. @ year ago. 

The shipbuilding trades continued bad. | bie | 
showed a slight improvement as compared with bot 
& month ago and a year ago. Branches of trade unions 
with 57,672 members reported 23.3 per cent. unem- 
ployed, as compared with 23.9 per cent. a month ago 
and 25.1 per cent. a year ago. 





Employment in the spinning branch of the cotton 
trade continued quiet. It showed some improvement 
as compared with a year ago. Organised short time to 
the extent of 154 hours weekly was worked in mills 
spinning American cotton. In the weaving branch 
employment continued slack, with much waiting for 
warps ; it was worse than a month ago, but showed 
improvement as compared with a year ago. 

‘The woollen trade continued fairly good, and was 
better than a year ago. Returns from firms employing 
26,887 workpeople showed a decrease of 1 per cent. in 
the amount of wages paid as compared with a month 
ago, and an increase of 7.5 per cent. as compared with 
& year ago. 

Employment in the worsted trade continued good, 
and was better than a year ago. Returns from firms 
employing 46,151 workpeople showed a decrease of 
1.2 per cent. in the amount of wages paid as compared 
with a month ago, and an increase of 9.3 per cent. 
compared with a year ago. 

The linen trade continued fairly good, and was much 
better than a year ago. Returns from firms employing 
49,626 workpeople showed a decrease of 0.4 per cent. 
in the amount of wages paid compared with a month 


4g°, and an inerease of 17.7 per cent. compared with 
& year ago. 








Employment in the jute trade continued fairly good, 
and was better than a year ago. Returns from firms 
employing 17,458 workpeople showed an increase of 
.1 per cent. in the amount of wages paid compared 
with a month ago, and of 6.9 per cent. compared 
with a year ago. 

The silk trade continued fairly good generally, and 
was better than a year ago. Returns recei from 
firms employing 7990 workpeople showed a decrease of 
1.1 per cent. in the amount of wages paid as compared 
with a month ago, and an increase of 8.4 per cent. as 
compared with a year ago. 

In the lace trade employment continued moderate, 
but was better than a year ago. Returns from firms 
employing 8133 workpeople showed an increase of 
0.2 per cent. in the amount of wages paid as compared 
with a month ago, and of 10 per cent. as compared 
with a year ago. 

Employment in the hosiery trade was good, but 
showed a slight decline compared with a month ago ; 
it was better than a year ago. Returns from firms 
employing 18,909 workpeople showed a decrease of 
1.1 per cent. in the amount of wages paid compared 
with a month ago, and an increase of 10.1 per cent. 
compared with a year ago. 


Employment in the boot and shoe trade was 

moderate, and showed little change compared with a 
month ago and a year ago. Returns from firms em- 
ploying 65,233 workpeople showed a decrease of 1 per 
cent. in the amount of wages paid compared with a 
month ago, and of 0.9 per cent. compared with a 
year ago. 
In the other leather trades employment continued 
fair ; it was rather better than a month ago, and much 
better than a year ago. Trade unions reported 4.1 
per cent. of their members unemployed, as compared 
with 4.6 per cent. a month ago and 7.5 per cent. a 
year ago. 








Employment in the paper-making trades was fairly 
good, and rather better than a month ago and a year 

0. 
The printing and bookbinding trades continued 
slack on the whole, and with letterpress printers em- 
ployment was much worse than a month ago, the 
usual seasonal decline having taken place. Compared 
with a year ago there was little general change. The 
percentage of trade-union members unemployed in the 
printing trades was 7.1, as compared with 5 per cent. 
a month ago and 7.1 per cent. a yearago. Inthe book- 
binding trades the corresponding percentages were 
7.1, 7.8, and 7.8 respectively. 

In the building trades employment continued slack ; 
it was rather better than a month ago and a year age. 

Empleyment in the furnishing and woodworking 
trades continued bad generally, and showed a slight 
decline compared with a month ago. It was rather 
better than a year ago. With coach-makers employ- 
ment continued fairly good. Trade unions with a 
membership of 35,584 reported 7.5 per cent. of their 
members unemployed, as compared with 7.1 per cent. 
a month ago and 8.2 per cent. a year ago. 





Employment in the glass trades was bad, and worse 
than a month ago and a yearago. Returns received 
from firms employing 7487 workpeople on pay-day 
showed a decline of 9.4 per cent. in the amount of 
wages paid as compared with a month ago, and of 11.2 
per cent. as compared with a year ago. 

The pottery trade continued bad, but showed some 
improvement as compared with a month ago; it was 
worse than a year ago. Employment was moderate 
in the brick and tile trades, and better than a month 
ago and a year ago. 





Agricultural labour was considerably hindered by 
wet weather, and many labourers lost time in 
consequence. The supply of this class of labour was 
fully equal to the demand. 

Employment of dock and riverside labour was fair 
generally in London, but was not so good as a month 
ago; it was better than a year . At Liverpool 
employment was slack, but at the other principal 
ports it was fair generally, and, on the whole, better 
than a month ago. The average number of labourers 
employed daily at the docks and principal wharves 
in London (exclusive of Tilbury) was 12,005, a decrease 
of 3.1 per cent. as compared with the previous month, 
but an increase of 1.4 per cent. as compared with a 
year ago. 





Thirty-nine trade disputes began in the month, as 
compared with 41 in the previous month, and 16 in the 
same month a year ago. The total number of work- 
people involved in disputes which began or were in 
progress was 32,527, or 136,863 less than in the month 
previous, and 8316 more than in the same month a year 
ago. The aggregate duration of all the disputes of 
the month, new and old, amounted to 261, work- 
ing days, or 675,000 less than in the month previous, and 
133,200 less than in the same month a year ago. 





De- | include a graduated scale for youths in certain opera- 


finite results were reported in the case of 38 disputes, 
new and old, directly involving 9123 persons. Of these 
38 disputes five were decided in favour of the work- 
people, 18 in favour of the employers, and 15 were com- 


promised. 
The changes in rates of wages affected 13,100 
workpeople, of whom 250 received advances, and 


12, sustained decreases. Amongst those whose 
wages were reduced were 6400 puddilers and millmen 
in the North of England and West of Scotland, and 
over 3000 steel-melters, &c., in various districts of 
Great Britain. The total computed effect of all the 
onan reported was a decrease of over 420/. per 
week, 





The monthly report of the Steam-Engine Makers’ 
Society states that though there have been persistent 
rumours of improvement in trade, it had not mate- 
rialised in the engineering and shipbuilding trade up to 
date of the report. The prospects were, or appeared 
to be, nearly as bad as a year ago, though as a society 
the proportion of out-of-work members was only 6.4 per 
cent., as compared with an average of 12.1 per cent. 
in the whole of the engineering trades of the country, 
and 23.9 per cent. in the shipbuilding trades. . In Kast 
Scotland the percentage of unemployed in the engi- 
neering trades was 25.6; inG w and the Clyde, 
21; on the North-East Coast, 19.6; in Lancashire, 
from 10.4 in Manchester, to 14 in Blackburn, 
Bolton, and Oldham; in Yorkshire, 12; in the Mid- 
lands varying down to 6.6 per cent. On the Wear 44 
and on the Tees and Hartlepool 38.7, There was also 
much short time. The report gives a better account 
of the negotiations going on with the Engineering Km- 
ployers ederation on the wi question in London 
and Manchester than any other report. The latest 
proposal of the employers, which the representatives of 
the allied trades agreed to, is strongly recommended to 
the members of the union. This was endorsed by the 
executive of the society. The report adds that the 
questions at issue were *‘on the road to a satisfactory 
settlement.” The society is not satisfied with the 
premium-bonus system at Barrow, but hints that an 
ae on the question is anticipated. On the 
whole, the report states that the reductions in ,wages 
through the depression of the last two years have not 

n so severe and serious as in other periods of de- 
ression, which, it adds, is something to be thankful 
or. 





The Durham miners’ monthly circular first of all 
deals with the proceedings of the Conciliation Board, 
at which the accountant’s ascertainment was read. = It 
indicated a reduction in wages, but as Lord Collins’s 
award declared that no alteration was to be made for 
twelve weeks after the award came into operation, 
and that period had not expired, the question was 
therefore adjourned. The question of a uniform per- 
cen was considered, and some difficulties are stated 
for the consideration of the members, The circular 
then deals with the recent crisis in the coal trade, and 
its settlement by the help of the President of the 
Board of Trade. The action of all the parties con- 
cerned is commended.. Had a strike taken place, it 
would have been ‘‘a calamity,” it states, and it adds 
that all sensible men rejoice that it was averted. The 
Durham miners’ officials are not in favour of a national 
strike ; it would not effect the objects desired, and it 
would entail untold losses and suffering upon all classes 
of the community. The association gives its cordial 


support to the establishment of a sanatorium for dealing 
with consumption, but its rules will not permit of a 
ant. An appeal is therefore made to the members 


or pecuniary aid. The decision of the House of Lords 

on the Conway case is quoted, in order to show that 
extreme caution is required in attempting to interfere 
with a workman’s right to work, in spite of trade- 
union rules. The proceedings of the Compensation 
Committee are then dealt with, there being 21 fatal 
cases, 13 non-fatal, and seven cases by the medical 
referees’ decision. All the fatal claims were allowed. 
Most of the non-fatal claims were also allowed. 


The report of the National Union of Boot and Shoe 
Operatives states that trade had not improved in 
August, many members being on short time. Many 
also were on the unemployed fund, which had been of 
inestimable benefit to Eawdvate of members. Disputes 
were few in the month; what seemed likely at one 
time to be a serious one, at Chesterfield, was amicably 
settled by an official of the union and of the firm. In 
London disputes arose at four firms, and an official of 
the union was trying to negotiate terms at date of 
report. It is stated that new and improved machinery 
continues to be laid down, which displaces labour and 
adds to unemployment ; it also has had the effect of 
lessening in some districts the number of members. 
The most important part of the report for the general 
public, as well as for the operatives, is the settlement 
of new terms at the special conference at Leicester. 
The employers and the union were well represented, 
and the new terms are far-reaching in character. They 
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tions or processes; modes of adjusting the scale to rates 
of wages in localities ; ure in relation to claims 
put forward. The graduate scale operates in thirteen 
grades or processes, all of which are set forth in detail. 
Certain exemptions are stated, as to processes to be 
excluded from scale ; the methods of adjustment are 
given, with ages of those to whom the scale applies, 
and of claims to be sent in, interpretation of agree- 
ments, &c. Altogether the work accomplished was 
most commendable, and does credit to the representa- 
tives of the parties affected, and to the chairman who 
presided over the conference. It is not too much to 
expect that such adjustments may be effected in other 
trades where the work is less complicated. 





The monthly record of the Amalgamated Society of 
Toolmakers contains matter of a general character, 
and reports of gatherings. It is one of the youngest 
offshoots of the Amalgamated Society of Engineers. 





The crisis in the Welsh coal trade is still unsettled 
at date of writing. The Conciliation Board for the 
South Wales and Monmouthshire coal-fields area met 
again on Friday in last week, and sat for several hours, 
first in sections and then jointly, but at the close no 
settlement was arranged. Mr. W. Abraham, M.P., 
the men’s representative, stated, however, that the 
joint negotiations were conducted without bitterness, 
that, indeed, ‘‘a splendid spirit had been displayed 
throughout.” ‘‘The coalowners,” he added, ‘‘ made 
no reference to their threat to tender notices to their 
men on October 1, terminating all contracts at the end 
of the month.” This so far is reassuring, as both 
strikes and lock-outs may thus be averted. The two 
chief difficulties dealt with at the conference were the 
extra hour on sixty days in the year under Clause 3 
of the Mines Act, and the hauliers’ refusal to begin 
work an hour earlier than other workmen. There 
were subsidiary questions, but upon none of them did 
the joint conference a . The conference, it was 
agreed, would reassemble at a date to be fixed, and 
the negotiations would be resumed. It was alleged 
in the Press that the coalowners had decided upon a 
partial or general lock-out if the men refused to 
accept their terms; the men, on the other hand, 
threatened to appeal to the Miners’ Federation to put 
in force the clause in its constitution for a general 
stoppage. The conference proceedings indicate that 
neither course will be adopted. 


The new ballot of the members of the thirteen trade 
unions in the Manchester district has resulted in a 
majority to accept the employers’ proposal, ‘‘ that the 
present rate of wages continue undisturbed for a period 
of three years from September 30, 1909, and that any 
subsequent alteration in the rate of wages shall be sub- 
ject to two months’ notice.” Further trouble is thus 
averted for three years. In the meantime it might 
be ible to establish a conciliation board on the basis 
of the agreement. 





The position of the iron and steel trades continues 
nearly the same as regards finished material, but pi 
iron has improved, and is improving. It is re rted 
that there is a boom in the Scottish iron trade, and 
that additional furnaces are being put in blast to 
meet the demands. The number now in blast is the 
greatest since 1907. Many makers have closed their 
books. Steel is equally in demand. The turn for 
finished-iron producers will soon come. 





The Scottish ironworkers’ dispute has been so far 
settled by an agreement by the conference held last 
week in Glasgow to refer all matters to a court of 
arbitration. e employers demanded a reduction of 
ls. per week in wages, equal to 2} percent. The piece- 
workers struck, and the employers threatened ‘a lock- 


out. The latter has been averted, and the strikers | T4 


resumed work pending arbitration. 





The question at issue between the Great Northern 
Railway Company and its employés has been referred 
to arbitration, Lord Macdonell acting as arbitrator. 
Mr. W. Hudson, M.P., represents the men, and an 
official from the solicitor’s department of the company. 





A dispute in one section cf the printing trade in 
the Manchester district, over wages and hours of 
labour, was settled by the Manchester Typographical 
Society and kindred societies guaranteeing the I en 
faith of the printers’ assistants in terms approv 
the employers. The strikers were to be so-cmploved, 
and they agreed to work in harmony with the men who 
refused to come out on strike. 





In one of the Lancashire districts the union miners 
struck work against the employment of non-union 
men. The pits for a time were idle, but no regular 
settlement of the dispute was This ques- 


tion of union versus non-union labour is one of the 


dangers of the near future, 





GREAT ENGINEERING WORKS ON THE 
CANADIAN PACIFIC RAILWAY.* 


By J. KE. Scuwrrzsr, Assistant Chief Engineer, 
Western Lines. 

Tur Huce Lerusriner Viapuct in SoUTHERN ALBERTA 
AND THR GRADE REDUCTION IN THE CANADIAN 
RockiEs. 

Two great engineering triumphs have been achieved 

this year by the Censtinn Pacific Railway Company, in 

the construction of a huge viaduct on its Crow’s Nest 
branch, and the reduction of the steep grade in the 

Canadian Rockies. Both are works of considerable mag- 

nitude, and both have been successfully completed in a 

remarkably short time. Although only separated by less 

than 200 miles as the crow flies, these engineering feats are 
essentially different in every aspect, even in their sur- 
roundings and conditions, the one being located in 

mountain recesses, and the other on the broad plains of a 

ranching and grain-growing region. 

Tue LerupripcGr V1ADUvCT. 

The Crow’s Nest line of the Canadian Pacific Railway 
branches off the main trans-continental road at Medicine 
Hat, and parallels it through the mountains a hundred 
miles to the south, to give easy access from the east to the 
rich mining regions of southern British Columbia. 

General.—The present line between Lethbridge Junc- 
tion and MacLeod is 37 miles in length, the distance 
from Lethbridge, which is situated on a spur track, to 
—, Junction is 1.5 miles, the total distance 
from Lethbridge to MacLeod being 38.5 miles. The _ 
sent line is constructed with curves as sharp as 7 deg. 
(819 ft. radius) and with a grade of actual 1 per cent. 
(52.8 ft. per mile), no compensation being allowed for 
curvature, so that in the estimates for new location the 
ruling gradient on this line was calculated to be equal to 
a virtual 1.2 per cent. le (63.4 ft. per mile). 

On the above line, which was constructed in 1897 and 
1898, are the following wooden deck bridges :— 


Bridge. Length. Height from Ground 


to Base of Rail. 

Ft. Ft. 
108.7 406 110 
112.2 476 105 
112.4 420 94 
112.8 463 87 
113.1 674 67 
113.5 503 102 
113.8 405 77 
114 569 84 
114.3 569 74 
114.8 473 62 
115.2 317 41 
115.6 419 39 
116 2933 65 
117.5 7 117 
119.6 449 7 
120 567 117 
120.2 313 63 
121.1 629 113 
131.8 755 24 
132.5 16 9 


A total of twenty bridges, with a total length of 
12,063 ft., or 2.8 miles, 1450 ft. of this length being Howe 
truss spans, varying in length from 100 ft. to 150 ft. In 
the majority of cases these bridges cross streams and 
ravines with very steep-cut banks, which, on account 
of the nature of the soil, uire constant watching, 
especially in the spring and during high water. The 
worst of these crossings are those at St. Mary’s and Belly 
rivers. 

On account of the life of these bridges being very 
nearly expired, they would uire, during the present 
year, heavy repairs, or practically rebuilding. The esti- 
mated cost of permanent bridges to replace these wooden 
bridges is 1,065,000 dol. Owing to the necessity of re- 
building these bridges, and to the rapid increase | traffic, 
and the fact that the original charter for the Crow’s Nest 
branch required the construction of a line to start from 
Lethbridge, it was therefore decided to have surveys 
made ame a ascertain if it were possible to secure a low- 
grade line with better alignment. With this object in 
view extensive surveys were made in 1904 and 1905, and 
the line which was finally adopted gives a maximum 
virtual grade of four-tenths of 1 per cent. (21.12 ft. 
per mile) with a maximum curvature of 3 deg. (1910 ft. 


ius). 

As already noted, the town of Lethbridge is on a spur 
track of the Crow’s Nest Pass Railway, 1.5 miles long, 
which necessitates practically all trains running into 
Lethbridge and bac ——s being a loss of 3 miles, 
which will be saved when the new line is placed in 
niicaiemstialies tor ah locati pared 

e saving effec y the new location as com 

with the old 3s as follows :— 

5.26 miles of line, 1735 deg. less curvature, thirty-seven 
fewer curves, and 401.5 ft. less rise and fall, ides 
securing the 0.4 per cent. grade, as compared with a 
virtual peo os cent. on the old line. ese chai 
should so reduce operating expenses that the saving, with 
an increase of 20 per cent. in traffic above what it was last 
year, would pay an interest at the rate of 4 per cent. on 
an investment of 3,625,000 dols., besides which it would 
cost to replace the old bridges with permanent structures 
1,065,000 dols. The total capital expenditure which 
would therefore be justified would be 4,690,000 dols., 
while the estimated cost of the change of the line is 
2,048,700 dols. On this new line there are only two 
— ae viaducts, one over the Belly River at 
Lethbridge, -6 ft. in length, with a maximum height 
of 314 ft. from the bed of the river. This viaduct is the 

* Paper read before the Engineering Section of the 
British Association at Winnipeg. 
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subject of this article. The second bridge, over the Old 
Man River, is 1900 ft. in length and 146 ft. in height from 
the bed of the river. 

Location.—The east end of the viaduct is 3800 ft. west 
Lethbridge Station, being somewhat west of the centre 
of the town. Lethbridge is the centre of a large irriga- 
tion track and of an important coal-mining district, is a 
divisional point of the Crow’s Nest branch of the 
Canadian Pacific ae ene the Alberta Railway and 
Irrigation Company, and at the present time a popula- 
tion of about six thousand. It is located in the province 
of Alberta, 759 miles west of Winnipeg, 2174 miles west 
of Montreal, and is the centre of a rapidly-developing 
territory. 

Site.—The site of the bridge is the best for a high-level 
crossing in the immediate vicinity of the town. The 
slopes are fairly uniform for a distance of 1000 ft. from 
the prairie level, then drop more abruptly for 800 ft. to 
the flat, which is flooded in extreme high water, then run 
on an approximate level for a distance of 1800 ft. to the 
edge of the river, which is 300 ft. wide. On the west side 
of the river the line rises rapidly to prairie level in a dis- 
tance of 1300 ft. 

On the east bank the soil is clay and vel for about 
6 ft. from the surface, then 50 ft. of hard clay, 12 ft. to 
20 ft. of coarse gravel, and below this shale and coal. 

In the bed of the river there is about 20 ft. of gravel, 
then 20 ft. of coal-shale, below that 2 ft. of blue clay, 
then a hard shale for a distance of 16 ft. to 18 ft., below 
which is hardpan and sandstone. The west side is of 
somewhat similar formation, but the bank has been 
eroded, causing it to cave in at several points, which 
makes it necessary to do extensive work in order to secure 
proper foundations for the bridge. 

e alignment of the bridge is a tangent throughout, 
there being a 1 deg. curve at the east approach of the 
bridge, and a 3 deg. curve at the west approach ; the 

e is 0.4 per cent. rising to the west for the whole 
ength of the bridge. 

On the east side of the bridge there are some old mine- 
workings which followed a vein of coal 7 ft. thick, which 
was worked out in 1888 to 1890. This vein of coal was 
practically horizontal and level with the flat at the river, 
varying from about 25 ft. at bent No. 23 to 150 ft. below 
the surface at the east end of the bridge. 

The work of — laying out the centre line and locat- 
ing the position of the pedestals for the viaduct was com- 
menced during the first week of December, 1907. 

Excavation.—The contract for the excavation and sub- 
structure of the bridge was awarded to J. Gunn and 
Sons, of the city of Winnipeg, the work to be completed 
by March 1, 1908. The excavation work was started in 
October, 1907, and the concreting was commenced 
in November, 1907, and carried on continuously, being 
completed in February, 1909. 

Before excavation was started borings were made at 
various points along the bridge site; results of these 
were recorded on a profile sheet. In addition to this 
several test-pits were sunk and test-piles were driven. 
These several test-piles consisted of fir piles about 11 in. in 
diameter, and were driven to a depth of 24 ft. to refusal, 
and were afterwards loaded with a 30-ton load, and showed 
no settlement. : 

In order to make absolutely sure of the foundations 
near pier 23 a shaft was sunk to the old mine-workings. 
In the sinking of this shaft we met with a couple of 
fatalities by men going in and being overcome with the 
accumulation of gas. ey went down to rescue a small 
boy who was playing in the shaft after being repeatedly 
warned not to go near the place. : 

Considerable difficulty was experienced with the river 
piers, as it was found necessary to go down through the 
gravel and shale, making it very difficult to get tight 
cofferdams. In June, 1908, before the excavation for these 
piers was completed, there was a flood, during which the 
water rose to a higher level than had ever been known at 
this point, being 1 ft. higher than previous extreme high 
water, which occurred in June, 1902. These levels were 
recorded on a profile sheet. This high water completely 
submerged the cofferdam, carrying enough silt to fill 
them, besides which it carried away some of the con- 
tractors’ plant, causing delay in the completion of the 
work. the pedestals and foundations on the land 
were completed by August 31, 1908. ; ‘ 

Foundations.—For the foundations of the bridge various 
estimates were made in connection with the cost of timber 
piles with concrete pedestals and concrete piles, with the 
concrete pedestalsontop. It was finally decided to adopt 
concrete piles and concrete pedestals, and a contract was 
let on this basis. All the land piers, with the exception 
of six, were built on concrete piles, the excavation for the 
same averaging 7 ft. deep, but in some cases running as 
deep as 18 ft. The length of the concrete piles varied 
a 12 ft. to 20 ft. pe <= F a 

e greater of the concre or piers w , 
with a oe iocant Smith mixer, and conveyed 


from the mixer to the piers in ordinary contractors’ irou 


nges | dump-cars. 


The general formation of the river-bed is gravel over 
hard shale, there being an average of 10 ft. of water, 
then 10 ft. of vel. On account of the hard formation 
of the ney haben piles were used, the excavation for the 
piers was made with clam-shell buckets before the caissons 
were placed. The caissons were made of 10-in. by 10-in. 
material, and were floated into place and sunk ; sheet- 
piling made of three pieces 2 in. by 10 in. nailed together 
to form tongue and groove was driven outside the caisson, 
a second row of sheet-piling being driven about 3 ft. out- 
side the first to leave space for puddle. These caissons 
were pumped out with some difficulty, and the excava- 
tion Enished with pick and shovel, the material being 
raised by bucket and derrick. Three centrifugal pumps 
were required to keep the foundations dry, excavations 
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which the dise-plates rested, toact asalubricant. Tongues | 
were made on the bed-plates at two corners of the towers, 
and the fourth bed-plate was made without any tongue, 
with the idea of its moving ina diagonal direction. Details 
of this arrangement are shown in Figs. 11, 12, 16, and 17, 
above. In Figs. 3, 4, and 5, page 431, are shown details 
of the 100-ft. plate-girder s and the stresses in the 
various members of one of the towers are shown in Pigs. 
7 and 8, above; and a general small-scale elevation of the 
bridge may be seen in ig. 1, page 431, ’ 
At the western end of the bridge a high cut bank of 
hard clay had to be crossed, and although this bank 








was cut down to a slope wel to 1, it was considered 
inadvisable to place pedes 


on this bank, and it! 


top chords of this span had to be of 
special design in order to carry the heavy 
erection traveller, which will be referred to 
later on, and to give the effect of through 
plate-girders as viewed from the bridge floor ; 
the bottom of these chords being at rail-level, 
while the top is flush with the top flanges of 
adjacent pm = mond spans. 

As will be seen from the illustrations, 
Figs. 10 to 13, of typical details, the 
columns are of very liberal dimensions, the 
bottom sections being com of six angles, 
two web-plates 25 in. wide, one cover-plate 
26 in. wide, in addition to two 6-in. tes 
placed in the inside of the columns. Langitedina’l and 
transverse bracing is composed of angles laced bo et 
the diagonal bracing being figured for tension only, and 
struts composed of channels placed back to and 
latticed are used to take compression stresses. Long 
struts are supported in the centre. 

The use of double triangular type of bracing (without 
Seuauen of con dete Inge ok toompeatsian nganate 

use of the great of compression diago’ 

Details (Figs. 2 and 4, page 431) are also shown of the bear- 
ing of the spans on column caps, consisting of steel keys set 
in slots in the cap of the column and riveted to the girder 
shoe. In the fixed end the key is a neat fit in the groove of 
the column cap, but in the expansion end the key is made 
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therefore became necessary to span this with; narrow, so as to 
a deck lattice truss span 167 ft. ay 2 The | provide clearance 
yuilt on either side for 





movement of key 
in the slot. The 
undersidesof these 
keys are bevelled 
at the edges to 
provide against 
their binding in 
thecapplates. De- 
tail is also shown ‘ 
in Figs. 5 and 6 of the shore end of the flanking spans 
which shows how the flanges are curved. 


ERECTION. 

Unloading Traveller.—A material yard was located 4 
short distance east of the eastern end of the bridge, over 
which was erected a travelling crane, consisting of a stan- 
dard 125-ft. highway span, provided with end wheels, two 
of which at each end are connected up by gearing and 
shafting to a standard two-drum hoisting-engine, thus pro- 
viding for its travelling along the runway. Each end of the 














used | crane is provided with a 5-ton 42-ft. boom derrick command- 


the additional storage area of 40 ft. wide by the length 

of t the runway for the storage of lighter class of material, 

the main area between the crane and the runways being 

utilised for the storage of girders and heavy columns. he 
length of crane runway is 240 ft., and the height 374 ft. 

For lifting 100-ft. girders, which weigh about 50 tons 
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each, two sets of three-sheave steel blocks rigged with 
g-in. line were provided, with a capacity of 17 tons each, 
connected up to a standard double-drum hoisting-engine. 
Turning of the 100-ft. girders end for end is provided 
for by hooks and beams arranged to swivel on the centre 
floor beam of a 125-ft. crane, such arrangement being de- 
sirable in the event of girders reaching the work wrong 
end first. 

For the purpose of transporting material from the 
storage yard to the front the contractor is provided with 
constant use of locomotive and ten flat cars. To facilitate 
the work of erection a regular programme for the loadin 
of material was arranged. A pair of 100-ft. girders, with 
their accompanying floor-beams and stringers, were loaded 
on two 80,000-1b, capacity 40-ft. long flat cars, the girders 
being loaded at a height to suit convenient picking up 
by the erection traveller. The 67-ft. 1-in. girders, weighing 
about 30,000 Ib. each, were loaded in a similar manner. 

he columns were loaded on flat cars with corbels of con- 
venient height for lifting off by the erection traveller. 

The main traveller for the erection of this viaduct is a 
very ponderous machine, built entirely of steel, except 
for some minor parts, such as the engine-house, and various 
platforms (see Figs. 18 and 19, annexed). It was designed 
with two principal trusses, 207 ft. in length, spaced 16 ft. 
apart centre to centre, to suit the spacing of the main 
girders of the viaduct spans. The cantilever portion of 
the trusses have a reach of 116 ft., the balancing portion 
of the trusses being 91 ft. in length. The rear end of 
each balancing truss is carried on a truck with three 
24-in. « ast-steel wheels, and the forward end is supported 
on four similar wheels. The rear end of the traveller is 


counterweighted with 46 tons of steel rails, in addition | is provided with a 40-ton hydraulic jack of 18-in. stroke, 





to the weight of the engine-house, platforms, and hoisting 
machinery contained thereon. The traveller runs on 
80-lb. rails on oak planking along the top flanges of the 
girders, the rails and oak planking being bolted together 
in sections, so as to facilitate its placing and removal 
with each movement of the traveller. The weight of the 
travellerin working condition is 712,000 lb. The clearance 
under the deck of the traveller was made sufficient to 
permit the running of flat cars loaded with girders under 
it. The strains of the traveller were carefully calculated, 
special attention being paid to the matter of wind stresses 
on account of the very pe winds certain to occur during 
the time of erection, which was estimated to be one 
year. 
’ A stress sheet was made up on the expectation that it 
might be necessary to carry the entire weight of the 
bottom storey of the bent suspended from the end of the 
traveller, which would make a total load of 90,000 Ib. at 
the end of the traveller. This estimation is due to the 
expectation of assembling such bottom storey flat on the 
ground and then lifting it vertically into position on the 
piers. This method was later abandoned in favour of 
jlacing each item in the bent directly in its final position. 
o carry out this latter plan it was found desirable to 





| Canadian Rockies, 


these jacks being used to lift the ag from the cars, as 
it was undesirable to set the traveller high enough to give 
head-room for block and tackle for this purpose. 

Girders were run out on flat cars under the traveller, 
and when transferred to these trolleys they were pulled 
forward on to the cantilever-arm of the traveller until in 
a proper position for lowering into place. Lighter mate- 
rial, such as longitudinal bracing, was lowered direct to 
the ground by erat tackles, and was raised to posi- 
tion in the structure by special 85-ft. swinging booms 
of 5 tons capacity each, attached to the traveller. 

In erecting the bents the traveller is moved to position 
to bring the hoisting tackle at the end of the traveller 
directly over the centre line of the bent to erected, 
the overhang of the traveller being sufficient to span the 
maximum space of 100 ft. made by the length of the 
intermediate girder span. On completion of the lower 
storey of a bent supporting 100-ft. spans its top is braced 
back to previously-completed work by an erection strut, 
and similar struts are placed at each storey of the bent 
as it is erected, and when the bent is completed the 
100-ft. span is put in place, the traveller moved forward, 
and the remainder of the tower completed, and the tower- 
span put in place. 

All of the transverse connections and splices requiring 
to be field-bolted were rendered readily accessible to the 
workmen by means of a cage suspended from the end of 
the traveller, On this erection traveller were placed six 
hoisting-engines, and a system of telephones was in- 
stalled to establish communication between the men 
en, in erecting material and those in charge of the 
hoisting-engines. The riveting of this bridge was carried 
on as quickly as possible after the material was put in 
place, and a separate traveller was used for this purpose, 
moving along the same track as the erection traveller. 

The riveting traveller was built of timber, and high 
enough to permit of the passage of flat cars 
beneath it. Riveting platforms were suspended on the 
sides from this traveller, All the riveting was done by 
pneumatic hammers. Compressed air of 100 Ib. pressure 
was piped out on the bridge from an air-compressor plant 
placed on the ground near the Lethbridge abutment. 


GENERAL. 


The raising of steel began about August 15, 1908, and a 
good deal of time was lost during the winter months on 
account of extremely cold weather, and two weeks in 
February on account of a strike of the workmen. During 
the month of March, 1909, bents 37 to 46 inclusive were 
completely erected, comprising a tonnage handled during 
that month of 2300 tons and about 735 lineal feet of 
structure. 

A serious accident was averted because of the through- 
ened construction ; a heavy derrick-car handling some 

eavy material was accidentally tipped over, but was re- 
strained from falling by the throu f rders. 

The 167-ft. span over the west teak was erected in the 
usual manner by falsework. 

Quantities. —The quantities in the structure are approxi- 
mately as follow :—Dry excavation, 18,110 cubic yards ; 
wet excavation, 4870 cubic yards; concrete, 17,090 cubic 
yards ; concrete piling, 1676 piles ; riprap, 339 cubic yards ; 
steel, 12,200 tons. 

It required 645 cars to transport the steel actually used 
in the erection of the bridge to the bridge site. Con- 
tractor’s plant amounted to about forty cars, tie and 
guard rail fifty-three cars, besides which there would be 
an additional number of cars for coal used on the work, 
which would make the total about 900 cars. 

It is estimated that in order to give the bridge two coats 
of paint about 7600 gallons will be required. 

cords.—Throughout the work careful records were 
kept of all measurements, triangulations, and all other 
work, the note-books being carefully indexed. In addi- 
tion to this, weather records were kept, together with 
notes as to the wind, ason many occasions the wind was so 
strong that the men could not work on the erection of the 
bridge. In addition to this, records were kept showin, 
i agg of work in accordance with certain authorisec 
orms. These were sent into the head office twice a 
month in order that a check might be kept on the pro- 
gress of the work. Fig. 20, page 434, shows a typical 
wooden trestle on the old line. 

High Water.—During high water a new channel was 
formed about 300 ft. east of the old one, and considerable 
gravel was carried down and deposited in the vicinity of 
the bridge. This is shown on the contour map sated 
“COC” attached. 

The bridge was designed by the bridge department of 
the Canadian Pacific Railway at Montreal, while the 
field-work was carried out under the direction of the 
assistant chief engineer, Western Lines, Winnipeg. 

The manufacture, designing of erection equipment, 
and erection of the steel-work were carried out in a most 
efficient manner by the Canadian Bridge Company, of 
Walkerville, Ontario, contractors for superstructure. 
Mr. C, F. Prettie had direct charge for the bridge com- 
pany in the field, and had a gang of about 100 men. 


REDUCTION OF THE Kioxinc Horsk Pass Grape Br- 
TWEEN FIELD AND Hector ON THE CANADIAN Paciric 
RaILway. 


The original line of the Canadian Pacific Railway in the 
between Field and Hector, was con- 


suspend from the end of the traveller an assembling | structed for a distance of about 4.1 miles with 4.5 per 


cage. 
“The erection traveller is hung with four trolleys hung 


| cent. grade, which was the heaviest grade on the main 
| line of the railway ; this, however, answered all purposes 


on two trucks 8 ft. apart centre to centre, which trucks | until the increasing traffic during the past few years 
extend the whole length of the traveller arm and about | necessitated the consideration of a grade revision at this 
two-thirds of the balancing arm. All of the material is | point, more especially owing to the large amount of pas- 
taken directly from flat cars run under the rear end of the | senger traffic and the danger of operating this 4.5 per 
cent. grade, although on this gradient there were three 
safety-switches, one at mile 10.2, one at mile 11, and the 


traveller and handled by these trolleys, each one of which 
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other at mile 12.3. Before ing any of these switches| After having further surveys made, and in order to| As already stated, the maximum grade on the present 
going west on the down- e, all trains had to come to a | save length of tunnel, this was changed to the line shown | line is 4 Fs cent. for a distance of 3.71 miles, and the 
stop, when a man threw the switch for the main line, | in dot-and-dash ; while this increased the curvature by | balance of 0.2 mile varies from 3.5 to 4 percent. At th: 


allowing trains to proceed. Under an agreement with 


the Government, this gradient had to be reduced. 


Special surveys were made in the years 1902 and 1905 
of cieenative routes. The different propositions finally 
resolved themselves into the consideration of three lines, 
as shown on the plan, Fig. 21, below. The line which 
of Field and 
at this point, besides being very 


is marked “A” 


5 wearay the abandonin 
moving the termina 


the tunnel work it was decided to adopt this line. 


investi 
decid 











Fig. 20. 








A TypicaL TrestLe Brince. 
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expensive work, running into a series of slides. From 
the appearance of the ground, the Yoho Valley, or the 
north branch of the Kicking Horse River, appears to lend 
itself readily to a location in this direction ; but on account 
of the nar steep banks, and a large number of 
snow and rock slides, this line was abandoned. It there- 
fore necessitated the consideration of the lines shown in 
dot-and-dash line and dotted line on the plan, Fig. 21. 
The dot-and-dash line required running parallel to the 
bed of the river at several points in order to secure the 
gradient ; this would require the railway and the river to 
be carried through the same cuts, and on account of the 
danger of ice blocking the river, besides being a very 
expensive project to divert the river, this line was aban- 
doned, and the dotted line adopted as a general location. 
The profile of the old line is shown in Fig. 22. 











TUNNEL 2912 









102 deg. and lengthened the line by 362 ft., the tunnel 
was shortened by 1000 ft., and on account of the cost of 


Before actually starting the work on this line, further 
tions were made up the Yoho Valley, and it was 
that it was impracticable to build a line up the 
valley, as, for a distance of two miles or more, it would 
| be on the face of perpendicular rock-slides, ranging from 


a time it requires four engines to handle a train o' 
00 tons over this grade, while it is estimated that with 
two engines of the same class the company will be able to 
haul 982 tons. ines used in operating over this 
e are what are known as 180 per cent. engines, 
ving a total tractive force of 46,900 Ib., the weight on 
the drivers being 173,700 Ib., the total weight of the 
engine and tender loaded being 154 tons. 

The amount saved on account of reducing this Je at 
the time the estimate was pre was not in itself 
sufficient to warrant the expenditure ; but, taking into 
account the question of handling passenger traffic so much 
more safely, as well as allowing longer trains to be 
operated, besides Sager with the terminal at Laggan, 
the terminal of the Western division being iaeeed to 
Field, it was decided to go on with the work. 

The work was star on this e revision in Sept- 
ember, 1907, and it is estimated that it will be finished 
this year. 

The work on the tunnels was started from both ends, 
the contractor at first using an old-style Jumbo, but 
steam-shovels were later substituted in these tunnels, and 
the work p a little quicker. No great difficulty 
was experienced in the tunnel work, as it is through 
medium hard limestone, with a dip of about 20 deg. A 
large quantity of timber was required in both the large 
tunnels on account of striking slides in the rock, and 
a little trouble was experienced from water ; but this was 
kept under control at the upper ends with two small 
steam-pumps. The two headings in the tunnels met on 
May 22, the levels checking in Tunnel No. 1 within two 
hundredths of a foot, and Tunnel No. 2 within one- 
hundredth of a foot. 

The question of ventilation was investigated, but it 
was not considered that any would be required in either 
of these tunnels until the traffic increases to such a degree 


Fig. 2A. 
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3000 ft. to 5000 ft., besides which there would be several 
snow-slides to contend with, which would endanger the 
operation of the line. It was decided by the management 
to undertake this work in 1907, the contract being let to 
— McDonnel and Gzowski for the construction 
work. 

There was no work of any particular interest outside of 
the ordinary grading except the tunnels. The tunnel 
known as No. 1 is 3184 ft. long, on a reverse curve shown 
on plan marked *‘ A” ; Tunnel No. 2, 2912 ft. long, being 
partly on a 10 deg. curve radius 573.7 and partly on a 
tangent. Each of these curves has 300 ft. of spiral at 
each end. The grade is 2.2 per cent., compensated at 
0.04 per degree of curvature throughout, except in the 
tunnel, where 0.06 is used, and on the tangents in the 


& 
« 
PROFILE OF LINE A“ 
that it will be necessary to double the track outside the 
present tunnels. On account of the tunnels being on a 
spiral, and the portals being in such close proximity to 
each other, there will practically be the same atmospher' 
conditions at the portals of each of the tunnels, and the 
tunnel should have a complete change of air in about 
24 minutes. fi 

On account of the nature of the rock, which appears 
to slake after being ex to the air for some little 
time, the greater part of the tunnels were taken out, s° 
that they might be lined with concrete when that may 
be necessary. is will give a maximum grade of - 

r cent. through the mountains, of which there will lx 
2.7 miles east Sound and 5.1 miles west bound. A sec- 
tion of the tunnel is shown in Fig. 24, above. 





tunnels an allowance of 0.02 was made for slippery rails. 


As a comparison between other tunnels it might be 
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stated that the present tunnels would have an area of 
376.9 square feet of section through the longest tunnel, 
the actual grade being 1.6 per cent. , 

The Elkhorn Tunnel, on the Norfolk and Western Rail- 
road, is 3000 ft. long, with an area of 235 square feet, and 
a grade of 2 and 1.4 cent. It was found necessary to 
instal a ventilating plant in this tunnel, as the train move- 
ments were about 100 per 24 hours. . 

The Cascade Tunnel, on the Great Northern Railway. 
—Length, 13,280 ft.; grade, 1.74 per cent. Up to the pre- 
sent t _ has ee ventilating we ~~ at this 

int, and it is pro to operate this by electricity, 
the installation for which was to be completed about 
the end of June of the present year. , : 

Stampede Tunnel, on the Northern Pacific Railroad.— 
9844 ft. long; area, 333.7 square feet; grade, 0.74 per 
cent. for 5000 ft., then 0.2 per cent. to east portal. Com- 
pleted in 1888. No ventilation. 

Boulder Tunnel, on the Montana Central Railway.— 
6139 ft. long ; area, 239 square feet ; grade, 0.6 per cent. 
ascending from east portal, thence 0.2 per cent. descend- 
ing to west portal. 

Busk Tunnel, on the Colorado Midland Railway.—9400ft. 
Jong ; area, 275 square feet ; grade, 1.41 per cent. Built in 
1893. No ventilation. 

Hoosac Tunnel, on Boston and Maine.—Double track, 4.7 
miles long; area, 572 square feet ; le, 0.5 per cent. from 
ach end to centre, at which point there isa shaft. This was 
operated without mechanical ventilation till.1899, though 
in the year 1890 it was considered to have reached its limit 
with 65 trains per day without mechanical ventilation. 

Big Bend Tunnel, Chesapeake and Ohio Railroad.— 
4500 ft. long; area, 250 square feet ; grade, ascending, 0.4 

ser cent. for 4300 ft., thence, descending, 0.08 per cent. for 
valance. It was divided in three sections of about 2000 ft. 
by two shafts. These were found to be insufficient for 
proper ventilation when traffic reached 45 trains per day. 

St. Clair Tunnel, Grand Trunk Railway.—Built in 1901 ; 
6000 ft. long ; grades, 2 percent., descending, each way to 
entre of section of 2000 ft., which is on 1 per cent. grade. 
Area, 300 square feet. No ventilating plant installed till 
at least 1904, when train movement became so heavy that 
it was necessary to instal electric locomotives. 

Arlberg Tunnel, on Arlberg Railway.—Completed 1883; 
6.4 miles long; area, 442.6 square feet ; double track ; grade, 
0.2 per cent. for 2.6 miles, ascending from east end, thence 
1.5 per cent. descending to west end. Owing to increased 
traffic it began to give trouble in 1885, when the company 
‘began to use coke. In 1888 the traffic increased to 31 
‘two-engine trains per 24 hours, but no abnormal effects 
were noticed till September, 1890, when some workmen 
were overcome by gases, but recovered on removal to air. 
In 1894 started to use petroleum for fuel, and in 1896 all 
Locomotives were equip to burn petroleum, which has 
been satisfactory ever since. 

St. Gothard Tunnel, St. Gothard Railway.—94 miles 
long ; construction completed in 1882; grade practically 
level, being only sufficient to provide drainage. The 
ventilation was natural till about 1899, when Saccardo 
‘system was installed. At this time the traffic was sixty- 
one trains per day. 

The approaches to the St. Gothard have seven spiral 
tunnels of the following lengths : — 5000 ft., 3670 ft., 
3605 ft., 5100 ft., 5019 ft., 4000 ft., and 5010ft., with 
ous of 2.5 per cent., with natural ventilation only ; 

vesides a straight tunnel of 5150 ft. 

Tangevand Tunnel, on Bergen and Christiania Railway. 
—Length about 5 miles ; no ventilation ; grade, about 1.5 
per cent. 

Khojak Tunnel, India.—Double track, 3 miles long. 
Was originally divided into three sections by two shafts, 
but on account of these shafts it was found that there 
was a dead section between the two shafts. These were 
then closed up, and till 1900 it was not found necessary 
to ventilate same. 








H.M. Torpepo-Boat Destroyer ‘‘ VIKING.”—There 
was successfuly launched on the 14th inst. from the yard 
of Messrs. Palmers Shipbuilding and Iron Company, 
Limited, Jarrow, the torpedo-boat destroyer Viking, 
— om — of the British eed The be 
which is of the ocean-going type, is desi for a speed 
of 33 knots, and her Seumedean ate 280 ft. by 27 ft. 3in. 
by 17 ft. depth. The propelling machinery consists of 
turbines of the Parsons type, of 15,500 horse-power, the 
boilers being of the Yarrow type and burning oil fuel. 
This is the twenty-eighth destroyer launched at Jarrow, 
or, counting taped bent, the thirty-first, and she is the 
seventy-fourth warship built by Messrs. Palmers for the 
British Government. She is the only destroyer in the 

sritish Navy with six independent funnels, or one funnel 
for each boiler. 





Coat IN LANcASHIRE.—Lancashire coal-owners appear 
to have confidence in the future prosperity of the coal-min- 
ing industry, notwithstanding the recent curtailment of 
working hours. Messrs. Ackers, Whitley, and Co. have 
opened a new mine at Plank Lane, Gelb; and the 
Bryn Hall Colliery Company (Wigan) are sinking new 
its ati Radcliffe, while the Clifton and Kersley Company 

ve paid 100,000/. for the Outwood collieries in the same 
neighbourhood. The same firm will spend 200,000/. in 
sinking new collieries at Astley ; the Astley and Tyldesley 
Company, Limited, which are paying a 25 per cent. divi- 
dend, are sinking a pit at Tyldesley; Lord Ellesmere, 

essrs. J. and Sons, the Hulton Colliery Com- 
pany; and Messrs. 8. Scowcroft and Sons are openin 
- mines in the Bolton district; the Wigan Coal an 
po Company, Limited, have opened new mines in the 

igh area, and the Moss Hall Colliery Company are put- 
ting down extensive electricity generating stations at 


NEW FORM OF FLEXIBLE RULE. 


In the illustration below may be seen a novel little 
instrument, which is intended for drawing curves or 
graphs. In construction it is exceedingly simple, the 
actual rule being formed of a thin strip of tempered 
steel which is very flexible. Along the centre of this 
strip, for its whole length, angular-sha cuts are 

e, which form little triangles of steel, with their 
bases alternately on each edge of the strip. The points 
of these little triangles are then forced through the 
strip till the triangles are inclined at an angle with the 
plane of the strip; a piece of lead wire is then inserted 
through the arched spaces formed by the triangles and 
the body of the strip, the points of the triangles being 











afterwards turned neatly over on the lead’ wire, 
so as to grip it tightly, as shown in our illustra- 
tion. The effect of this is that the instrument 
can be readily bent to any desired curve, which 
curvature it will retain until it is reset. As one face 
of the instrument is flat, either a pencil or a pen may 
be used upon it, and there is no tendency in the stri 
to develop kinks or angles. As many of the appli- 
ances for drawing curves are somewhat cumbersome, 
and also expensive, the little instrument illustrated 
should prove very useful to draughtsmen, for, in addi- 
tion to being easily handled and light, it has the ad- 
vantage that it is quite inexpensive. It is made by 
Messrs. Wilkins and Wright, Utility Works, Kenyon- 
street, Birmingham. 














CATALOGUES. 
From the India-Rubber, Gutta-Percha, and Telegraph 
Works Company, Limited, Silvertown, E., we have 
received a price-list of india-rubber goods, including hose 
for all pu vulcanised machine belting, rollers, 
steam packing, rubber gloves, and moulded goods, such 
as brake-blocks, buffers, &c. 


A hand-book of line automobiles has been issued 
by the Association of Licensed Automobile Manufacturers, 
7, East Forty-Second-street, New York, U.S.A. This 
hand-book is published annually, and gives illustrations, 
with prices and particulars, of a large number of motor- 
cars, for private and commercial use, made by thirty-two 
different firms who are members of the association. 


The General Motor-Cab Company, Limited, 1 and 3, 
Brixton-road, S.W., have sent us a k describing their 
business. This company, besides supplying the public 
of London with over 1500 taxicabs daily, keeps a large 
number of 15-30 horse-power “‘ Charron ” cars for private 
hiring. The book, which is well printed, and is illus- 
trated by a number of three-colour process blocks, de- 
scribes several trips that can be made by these cars. 


A catalogue of milling-cutters of high-speed steel has 
come to hand from Messrs. Charles Churchill and Co., 
Limited, 9 to 15, Leonard-street, Finsbury, E.C. The 
steel employed is known as the ‘‘Comet” brand, and 
prices are given of plain cutters, metal-slitting saws, 
gear-cutters and hobs, cutters for grooving taps and drills, 
as well as othersof specialforms. Solid and shell reamers 
are also listed, and the catalogue concludes with several 
pages of tables and miscellaneous data. 


Particulars have reached us of a new superheater called 
the ‘‘Steamcubator,” for use with Lancashire, Cornish, 
and other boilers. Applied to a Lancashire boiler, the 
apparatus consists of a coil of a few turns of steel piping 
oF large bore fitted in each flue, the flue passing 
along the axis of the coil. The steam, leaving the boiler 
by the main stop-valve, is superheated by flowing through 
the coils which are arranged ‘‘in parallel.” The appa- 
ratus is manufactured by the Steamcubator Engineering 
Company, 30, Cross-street, Manchester. 


Mr. Ed. Brand, 472, Moss-lane East, Manchester, has 


wire-drawing machines. Six machines of different sizes 
are listed, the largest having a capacity of about 24 cwt. 
of copper wire of 16 S.W.G. in 10 hours, while the smallest 
produces nearly 200 1b. of 20-27 S.W.G. copper wire in 
the same time. These machines, which are manufactured 
in this country by Sir James Farmer and Sons, Limited, 
Adelphi Iron Works, Salford, Manchester, were illus- 
trated in ENGINEERING, vol. Ixxxiv., page 581. 


_ Erith’s patent grateless under-feed stoker is described 
in a catalogue to hand from Erith’s Engineering Company, 
Limited, 70, Gracechurch-street, E.C. With this stoker, 
the general ere age of which is well known, the 
rotary valve controlling the supply of steam to the stoker 
cylinder is driven from the fan ine shaft, and as the 
8 of this engine is kept automatically ional to 
the load, the correct quantities of both air and fuel for 
efficient combustion are supplied, and the steam pressure 
is kept practically constant at all loads. 


A catalogue of engineers’ small tools has been received 
from the Birmingham Small-Arms Company, Limited, 
Sparkbrook, Birmingham. i ions prices. are 
given of twist-drills, solid and adjustable reamers, shell- 
reamers, and also of a great variety of milling-cutters, 
including side, face, and end mills, angular cutters, gear- 
cutters and hobs, and many cutters for ial pu 
All the cutting-tools are made in both carbon and high- 
speed steels. The list also gives particulars of taper 
sockets, cutter arbors, lathe mandrels, snap and cylin- 
— gauges, and concludes with several pages of useful 

es. 


We have received from the Ailsa Craig Motor Com- 
pany, Strand-on-the-Green, Chiswick, W., particulars of 
an interesting auxiliary motor installation they have 
carried out on the 70-ton ketch ‘‘ Rubicon.” The motor is 
placed in a teak case on the deck, and drives the propeller- 
shaft throu pene s universal joints and bevel- 
gearing. ‘The propeller-shaft issuppo on a spar slu 
over the side of the vessel, and can be easily aoe 4 
board when the auxiliary ea is not required, the 
engine then being used to drive a dynamo and charge 
accumulators for electric lighting. A speed of about 
6 knots is attained by this vessel when running under 
power alone. 


Messrs. Siemens Brothers and Co., Limited, Caxton 
House, Westminster, S.W., have issued a pamphlet 
descriptive of the Siemens battery signal machine. This 
machine is designed to obviate the difficulty of mecha- 
nically operating railway signals which are situated at a 
distance from the signal-cabin, and consists of 4 cast-iron 
water-tight box, fixed to the signal-post, containing a 
small electric motor and suitable gearing for moving the 
semaphore arm. The motor is opera by the current 
from a battery of dry cells, which may be contained in 
the cabin or pl at the signal-post, the circuit being 
closed by a relay in the latter case. The machine is also 


P | suitable for operating signals automatically by track 


circuit or other means. 


Messrs. Lancaster and Tonge, the Lancaster Works, 
Pendleton, Manchester, have sent us a circular drawing 
our attention to their well-known ‘‘ Lancaster” patent 
limit piston ri These rings have stood the test of 
long service, and are accepted as amongst the most satis- 
factory devices of their kind. Oneach ring of a pair there 
is a projection which fits into a corresponding recess in its 
fellow ring. The rings are turned to cylinder gauge, and 
the projections and recesses fitted, after which the rings 
are cut through at the projection. The recess prevents 
the — from opening out beyond the predetermined 
size. e rings have given excellent service in many 
cases, requiring, for instance, in one case no adjustment 
after three years on an engine on which, formerly, piston 
rings had to be replaced every few weeks. 


The Realm Engineering Company, Limited, 21 and 22, 
Opes Rathbone-place, Oxford-street, W., have sent us 
a booklet describing the Realm-Forrest gearless motor- 
car and commercial van. These vehicles have an 8-horse- 
power, two-cylinder ‘‘V” type petrol-engine, the 
crank-shaft joer J placed parallel to the axles, and the fly- 
wheel replaced by a steel disc. The propeller shaft is 
driven by a friction wheel mounted on a swi ing frame, 
ey so that the edge of the friction ween can be 
brought into contact with the face of the oe disc, and 
speed variation and reversing are effected by sliding the 
friction wheel so that it makes contact with a suitable 
part of the engine disc. The simplicity of the mecha- 
+= enables these cars to be constructed and operated at 
a low cost. 


In a circular received from Messrs. Campbells and 
Hunter, Limited, Dolphin Foundry, Saynor-road, Leeds, 
particulars are given of horizontal drilling, tapping, and 
staying machines for marine boilers. In these ines 
the spindle is carried by a balanced saddle on a vertical 
column, which a transverse horizontal motion on the 
bed of the machine. The saddle can be raised and 
lowered and canted, the swivelling motion being con- 
trolled automatically, so that the spindle always points to 
the centre of the boiler being operated on. The machines 
are suitable for drillin tapping stay-holes in boiler 
backs through both shell and combustion-chamber plates, 
and for screwing the stays into position, and for 
tapping stay-tube holes through both plates at once, and 
screwing in the tu Double-column ines are 
supplied, each column being independently driven; the 
pr size is capable of dealing with boilers up to 20 ft. 
in diameter. 








Air Pressure on InctineD Puanges: Erratom.—On 
page 387 of our last issue, column 1, line 24 from bottom, 
the value of Professor Rateau’s coefficient & for a ship- 








pits near Wigan. 


sent us an illustrated price-list of ‘‘Geck” continuous 





shaped section was misprinted as 1.55 instead of 1.35. 
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ELECTRICAL APPARATUS. 


185. L. Sunderland and G. C. London. 
Electricity Supply. [3 Figs.) Seep inet ee inven- 


tion relates to devices for operating switches used with electric 
transformers, The device consists essentially of an arm 1 pivoted 
at one end so as to form a lever carrying switch contacts that co- 
operate with fixed contacts A, Al, A%, and an armature for an 
electromagnet 4. 5 is another electromagnet which draws and 
holds down the arm 1 so long as current flows through the elec- 
tromagnet 4. The arm is counterweighted, or provided with a 
spring, 80 that the switch is always open when current is not 

owing through the windings of the electromagnet 4. The arm 1 
also carries a make-and-b device 7, 8 for an auxiliary circuit 


a, x, this auxiliary vircuit being closed when the switch contacts 
x 
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Al, A® are open-circuited. The invention is carried into effect by 
operating a switch in the primary by an auxiliary current, whic! 
is drawn from a primary or secondary battery. In the condition 
of no load, the counterweight or spring holds the arm 1 in a posi- 
tion in which the switch contacts A, Al, A2 are open-circuited, but 
the contacts 7, 8 of the make-and-break device are closed. The 
circuit connected with the latter is such that it is only completed 
when the secondary circuit of the transformer is comple’ ata 

int. When the transformer secondary circuit is closed by turn- 
ing on a lamp 9, current is — from the primary or secondary 
battery, and a comparatively feeble, it is sutficient to draw 
down the arm 1, thereby closing the primary and secondary cir- 
cuits of the transformer and opening the auxiliary circuit 2, x. 
(Accepted June 30, 1909.) 


26,796. J. Stratton and E. A. Claremont, Man- 
'° Cab 7 Figs.] December 10, 1908. 

—In the joining of electric cables difficulty is often experienced in 

making the mechanical connection apart from and without the use 

of solder or such like, and in some cases the use of solder and such 
like is impracticable or undesirable. According to this invention, 

a mechanical connector consists of (a) a metal tube with the outer 

surface tapered at each end, and split in half longitudinally ; (b) 

two outer shells which fit over the ends of the tube, and the 

interiors of which respectively are tapered to coi pond to each 

end of the tube, and the outer surfaces of which are threaded, one 

thread | in the reverse direction ; and (c) a nut, which fits 

over the shells, and is threaded internally at each end co’ nd- 

-ing to the thread of the shells. A is the tube tapered at the ends. 
B are the shells, having the internal surfaces tapered to corre- 

spond to the tapered ends of the tube, and with threads on the 








outside running in opposite directions. C is the nut with the 
interior threaded at each end, the threads being in geome 
directions. D and Dl-are the strands of the cable, D! indicating 
their place on the outside of the tube. With a connector so con- 
structed the strands of the ¢wo sections of the cables, after being re- 

tively threaded th: one of the shells, and as to one of them 
through the nut, can ve brought into contact with one another, 
the two halves of the tube can be placed around as many of the 
strands as will suffice to more than fill to a small extent the 
capacity of the tube, and the remainder of the strands can be 


placed on the outside of the tube lying on the ends 
thereof, so that the tube is lying inserted in amongst st 
the two shells and the nut can then be brought into position, an 


the threads engaged and the nut turned, thereby drawing the two 
shells ther without rotating such shells. In the result the two 
halves of the tube are pressed together, and the strands within it 
tightly gripped, while the strands on the tapered parts of the tute 





are also tightly gripped, and a joint, electrically efficient and 
mechanically secure, is attain (Accepted July 7, 1909.) 
20,447. C. J. Beaver, Hale, and E. A. Claremont, 
» Electric Cables. [1 Fig.) September 29, 
1908.—In stranded electric conductors, the metal used is gene- 
rally copper, but, in some cases, aluminium can be and has D 
used. ese metals respectively have advantages and disadvan- 
tages as electric conductors, the copper causing india-rubber and 
certain other materials in contact with it, which are frequently 
used for insulating eS deteriorate, and being generally 
dearer than aluminium, wi! aluminium is of lower conductivity 
than copper, so that the conductor of such metal has in conse- 
quence to be of greater sectional area, which increases the quan- 
tum of insulation required, and the size of the cable containing 
the conductor or conductors, all of which increase cost directly 





or indirectly. Cases arise in which, having regard to the relative 
current cost of the two metals referred to, and the uses to which 
the cable is to be put, and in particular when the conductors are 
intended to be covered with india-rubber, it is of advantage to 
make the conductors partly with copper strands and partly with 
aluminium strands. According to this invention, a cable is made 
with some of the strands of copper and some of aluminium. 
Where it is desired to cover the conductor by way of insulation 
with an india-rubber covering, the copper strands are placed 
inside and the aluminium strands on the outside of the c or 
so that the india-rubber comes into contact with aluminium only. 
An example of the invention is shown in the drawing, in which A 
are aluminium and C are copper strands. B is insulation and D 
protective covering. (Accepted July 7, 1909.) 


9516. H., P. and W. Brown, London. Arc- 
{5 Figs.) April 21, 1909.—This invention relates to 

inclined carbon arc-lamps. According to this invention, a subsi- 
diary cut-out coil 6 is arranged in lel with the shunt-coil 7. 
The coil 6 is provided with a movable core 8 which bears at its 
lower end a carbon contact 9. The latter normally rests on a 
xed carbon contact 10 and thus maintains the circuit closed 
through the shunt-coil. If, however, the coil 6 be energised, the 
core 8 is drawn upand the circuit through the shunt-coil is broken. 
The circuit through the coil 6 is normally open, but is closed when 
the shunt core reaches its highest na oy through the movable 
carbon contact 11 (which is carried by the rod 12 attached to the 
rocking lever 13) touching the fixed carbon contact 14. Now let 
it be assumed that after a feed has taken place the shunt core has 
not dropped sufficiently to cause the withdrawal of the rear tooth 
of a double pawl from the feed ratchet-wheel. As the current in 
the shunt-coil increases on the arc lengthening the shunt core 
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will be pulled up until the carbon contacts 11 and 14 touch. The 
subsidiary cut-out coil is now energised and pulls up its core 8, 
thus breaking the circuit through the shunt-coil. e latter is 
de-energised and its core at once drops, thus withdrawing the 
rear tooth of the pawl and inserting the forward tooth. The 
moment, however, that the shunt-core drops contacts 11 and 14 
are se ted, and the circuit through the subsidiary cut-out coil 
is broken, so that the core 8 drops and the carbon contacts 9 and 
10 are brought together again. e circuit through the shunt- 
coil is thus completed and the shunt core is pulled up and the 
carbons are thus allowed to feed to the extent of one tooth. e 
adjustment of the contacts 11 and 14 is such that the amount of 
movement of the rocking lever, which is just sufficient to withdraw 
the forward tooth of the pawl and allow feeding, is not sufficient 
to bring the contacts together, so that when the lamp is working 
normally these contacts do not come into action. It is only when 
more than the normal rise of the shunt core occurs as described 
above that the contacts are brought together. (Accepted July 7, 
1909. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


14,169. T. Parker, Wednesfield. Retorts. (2 Figs.) 
July 3, 1908.—This invention relates to retorts for the destructive 
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distillation of coal or other carbonaceous substance, and has for 
its object to provide retorts of simple construction, in which the 






































charging of the substance to be destructively distilled may be 
readily effected, and from which the residue may be expeditiously 
discha According to this invention, a series of tubes a of 
small diameter and cast integrally together are provided. The 
upper and lower extremities a}, a? are in one, with common top 

bottom flanges 51, b?, or fittings, thus forming integral 
bunches or batteries of tubes. Upon the upper flange is provided 
a hood that is common to all the tubes or retorts of each separate 
bunch or battery, and forms an upper chamber above the tubes 
from which the gases and vapours produced in the destructive 


distillation may issue thro a discharge pipe communicatin 
with the side of the hood. e hood is provided with a hinged 
cover-plate which, when the tubes are to charged, is removed, 


to permit of the funnel of the charging h r en into the 
mouth of the hood, and to allow ground coal or ot er carbonaceous 
substance to fall into the respective tubes. The lower mouths of 
the tubes of each. battery or bunch are closed by a common cover- 
plate, which is hinged so that the cover-plate may be removed 
away from the lower mouths of the tubes to permit of the charge 
falling out. Each bunch or battery of tubes is connected by its 
own pipe to the hydraulic main. (Accepted July 14, 1909.) 


LIFTING AND HAULING APPLIANCES. 

7590. H. Morris and F. Bastert, Loughborough. 
Lifting Apparacns. [4 Figs.] March 30, 1909.—This inven- 
tion relates to those forms of lifting gear in which the load is lifted 
or carried by means of an ordinary welded link-chain. The in- 
vention consists of an improved method of attaching the end of 
the load-chain to the lifting-gear frame, whereby special forms of 
tion are disp d with. That part of the lifting-gear 
frame to which the chain is attached is so constructed that a link 
of the chain, of the usual proportions for the size of lifting-gear 
in question, can be attached direct without the use of an inter- 














mediate special end link, shackle, and pin. Further, the method 
of attachment is such that the end of the chain may be easily 
disconnected when required. A is a part of a lifting-gear frame 
having formed in it arecess B of the same size and shape as the 
end link C of the load chain D. The end link C is of the same 
size and proportions as the other links in the chain D. The end 
link C is placed in the recess B and retained in position therein by 
a coverglahe E fixed to the lifting- frame with two or more 
bolts or screws. A slot G is formed in the lifting-gear frame, and 
a comeepentans slot H in the cover-plate E, to accommodate the 
next link of the chain D. (Accepted July 7, 1909.) 


22,646. A. H. Mitchell and A. S. Williams, London. 
Cranes. (3 Figs.) October 24, 1908.—This invention relates to 
cranes. @ is the body of the traveller, and b, b are the rollers 
thereof which engage in channels on the jib of the crane in the 
usual way; c, ¢ are the side cheeks which hold the rope sheave d 
rigid and prevent it swinging or rocking during the movement of 
the traveller ; e is the balance-bar which is pivotally mounted upon 
a central pin held in the body a of the traveller, and which —_— 
through a slot in the latter, the slot being of such a width that 
the ce-bar e can have a slightly lateral travel or play in both 





directions upon the pivot. Furthermore, the balance-bar ¢ is of 
sufficient length to receive the ends of the luffing-ropes, which 
have hitherto been attached either to the axle of the front rollers 
b, b or to a separate arm built out of the side of the traveller bod) 
a, and both of which arr ts are pc d of disadvantages 
in use. By constructin the traveller in this way the weight of 
the same is r d, po by bining the balance-bar therewith 
in the manner described the necessity of employing means for 
carrying the ends of the luffing-ropes is obviated, and at the same 
time one working pivot is eliminated. (Accepted July 7, 1909.) 








MOTOR ROAD VEHICLES. 


921. D.C. Wightman, Sheffield. Laminated Springs. 
(4 Figs.] January 14, 1909.—This invention relates to the con- 
struction of laminated springs. The invention, broadly speaking, 
consists in forming the leaves or plates of the spring with one or 
more, but preferably with one, longitudinal rectangular channel ¢ 
upon one side, and with arectangular flat rib D upon the opposite 
side, and narrower than the channel C, The object of the ribs D 
and channels C is to prevent lateral movement of the plates one 
upon the other. For this purpose the edges of the channel C and 


Fig.t. 





aad 


ribs D are made rectangular, or nearly so, the extreme edges of 
the ribs and the corners of the channels being preferably rounded. 
The channels are made considerably wider than the ribs for the 
a me of recei' within the so formed on either side a 
lubricating mate’ such, for example, as a cord E saturated with 
a lubricating medium. In the construction of a spring the plates 
are preferably arranged with the channels C upon the upper - 
and the channel, if any, in the top or back plate, as B, may be fil = 
by the insertion of a bar or by a plate having the channe 

omitted. (Accepted July 7, 1909.) 
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THE SIZES OF WHEELS IN MOTOR 
VEHICLES. 


In comparing the general design of motor vehicles 
of all kinds with that of other wheeled conveyances 
one of the most striking points is the very small 
size of the wheels employed, in proportion to the 
weight carried. A bicycle, it is true, has wheels 
only 28 in. in diameter, but the weight carried on 
these is usually only about a hundredweight per 
wheel or less. Ordinary light two-wheeled dog- 
carts, &c., however, have wheels from 3 ft. to 5 ft. 
in diameter, even when the weight on them is only 
some 3cwt. per wheel, while for heavier weights 
than this, wheels under 4 ft. are comparatively rare. 
Traction engines have wheels up to 7 ft. 6 in. in 
diameter. On the other hand, motor-cars carrying 
several hundredweights per wheel often have wheels 
very little, if at all, larger in diameter than a bicycle, 
and motor-lorries have wheels about half the dia- 
meter which would be considered necessary to carry 
the same weight at the same speed in horse-drawn 
vehicles. Nothing is, in fact, so striking in the 
comparison of a horse-drawn and motor-omnibus 
as the fact that although the latter weighs about 
twice as much as the former, the newer type of 
vehicle has wheels little more than half the size of 
those of the older form of conveyance. It is there- 
fore interesting to examine the considerations which 
determine the size of wheels used in various vehicles, 
and the effect the size of the wheels has on their 
efliciency. 


Fig.1 
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There can be no doubt whatever that, from both 
the designer’s and constructor’s point of view, the 
small wheels present several advantages. They are 
lighter, cheaper, and put less strain on the axles. 
In many cases it is a matter of greater simplicity 
to place the platform of the vehicle at the height 
required if the wheels are small, and it is always 
easier to arrange for the necessary lock for the 
steering-wheels. It may therefore be taken for 
granted that makers of horse-drawn vehicles and 
traction engines would not have made their wheels 
of the present size if it were not necessary to do so. 
In the case of traction engines one of the principal 
developments in design has been the increase in the 
size of the wheels, and it is quite clear that the 
expense of this would not have been undertaken 
without cause; 

In practice the principal points which limit the 
extent to which the size of wheels can be reduced 
for a given load are the vibration caused by the 
small wheels moving over the inequalities of the 
road, and the destruction of the road surface from 
too great a concentration of load. Both these 
depend to a large extent on the road surface, and 
the size of wheel necessary depends, therefore, 
primarily on the latter. 

If we take the theoretical proposition of a wheel 
which is a perfect cylinder moving on a road which 
is a perfect plane, the contact is necessarily a 
matlematical line whatever the diameter of the 
wheel. At the same time the crushing stress at 
the point of contact is infinite, and therefore these 
conditions can never exist in practice, as the wheel, 
or road, or both, become deformed until the area of 
contact is large enough to sustain the load. It is 
also iinpossible to make a road which is mathematic- 
ally « plane surface. The conditions are most nearly 
fulfilled on a railway or tramway in which both 
the wheels and road are of steel, and therefore 
approach very nearly to the cylinder and the plane, 
while the deformation necessary to carry the load 
18 vcry small. Accordingly, very small wheels are 
used on a railway, in spite of the fact that the 
Weights carried are large and the speed very high. 

ius the bogie wheels of an express locomotive 
are viten only 3 ft. in diameter, though they carry 











5 tons or more per Wheel, and the speeds are over 
60 miles an hour. 

In the case of an ordinary road, however, we are 
dealing with a surface very inferior to the perfect 
plane. In considering the question of vibration 
we may assume for the time that the surface will 
carry the load without material deformation, and 
that iron tyres are used. A little consideration will 
show that the vibration must necessarily increase 
very rapidly as the size of the wheel is reduced. 
Figs. 1 and 2 show the effect of two wheels i 
over the same sized hole in a hard road, one whee 
being half the diameter of the other. The small 
wheel will go deeper into the hole, the exact 
amount depending on the proportion of the width 
of the hole to the diameter of the wheel, but always 
increasing in a greater ratio than the inverse of the 
diameter of the wheel. -With the proportion shown, 
the small wheel drops approximately 2.1 times as 
much as the large one. If the speed of the vehicle 
is constant, the shock when the wheel strikes the 
other side of the hole will therefore be about 4.4 
times as great. Asa matter of fact, the speed at 
which the wheels of a vehicle move over a rough 
road is not constant, for they tend to accelerate 
if the movement is downward, and decelerate 
when going up. The accelerating force depends 
on the angle A BC, and therefore increases in a 
greater ratio than the inverse of the wheel dia- 
meter. 

It will be seen that in all cases the amount of 
vibration must increase in a considerably greater 
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ratio than the inverse of the square of the diameter 
of the wheel, and in practice it must often increase 
nearly, if not quite, as the cube. This means that 
a very small increase in diameter of the wheels will 
very much reduce the vibration, and this is cer- 
tainly in accordance with practical experience. 
Those who have actually experimented with dif- 
ferent sized wheels have found that a difference of 
even 2 in. makesa very perceptible difference in the 
vibration. An instance of this occurs in the bicycle. 
When the safety, in its present form, first became 
universal, several makers tried very hard to intro- 
duce 26-in. wheels in place of the usual 28-in., but 
in spite of the fact that machines with such wheels 
could be made lighter and more compact, the extra 
vibration was found to be so considerable as to 
completely outweigh the advantage gained. Simi- 
larly, there is a very distinct advantage in the case 
of an ordinary motor-car in substituting 34-in. 
wheels for 32-in. 

The matter is of the greatest importance in the 
case of commercial vehicles, such as lorries and 
omnibuses. It is well known that the great diffi- 
culty in making these pay arises from the need of 
very heavy repairs due to the vibration on the road. 
Now the ordinary motor-lorry has wheels only about 
3 ft. in diameter, although the load carried per axle 
is sometimes as great as that on a fair-sized traction 
engine, and the speed often greater. In many cases 
rubber tyres are an absolute necessity in order to 
prevent constant breakdown from this cause. In 
some cases where rubber tyres have been fitted to 
lorries, which previously had iron ones, the saving 
in expense of repairs has been enormous, being 
sufficient to cover the cost of the tyres and still 
leave a surplus. 

Rubber tyres are, however, a very expensive 
remedy for a defect which really should not exist. 
The mere fact that a vehicle is self-propelled does 
not increase the vibration, and as it isa matter of 
common knowl that horse-drawn vehicles can 
be run without rubber tyres, it should be equally 
possible for motors to do so. In some cases, no 
doubt, the failure to run on iron tyres has been 
due to their being made by motor-car makers who 
had no experience in the manufacture of machinery 


to stand either hard work or vibration, but this is 
not invariably the case. 

That heavy weights can be carried on self-pro- 
pelled vehicles at good speeds without rubber tyres: 
is shown by the success of the traction engine and 
light tractor. The showman’s traction engine 
weighs considerably more than any lorry, even 
when the latter is loaded, and is frequently driven 
at speeds of 9 to 10 miles an hour, and for distances; 
of anything up to 90 miles in the day, yet it is not 
found necessary to fit it with rubber tyres. Simi- 
larly, the small traction engines built to come under 
the Motor-Car Act do not need rubber tyres. These 
are, it is true, driven by steam, and it is sometimes 
contended that the fact of a lorry being driven by 
an internal-combustion engine makes rubber tyres 
necessary. There is, however, no reason why vibra- 
tion should be more harmful to an internal-combus- 
tion engine than to a steam-engine, if both. are 
equally well constructed ; and it has been well 
proved that steam-lorries with small wheels are 
very expensive in repairs if driven fast. Further, 
in the trials of War Office tractors a tractor driven 
by an oil-engine, and fitted with iron wheels 
5 ft. 8 in. in diameter, was driven at speeds. up to 
about 11 miles an hour, and it was shown that at 
this speed there was no serious vibration. Even 
in the case of the smaller vehicles, in which the 
speeds are such that rubber tyres are a necessity, 
eee is the same gain in increasing the wheel's 








diameter as in the case of iron tyres—that. is to say, 
that although it may be possible to run with small 
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wheels, if rubber tyres are used, without the vibra- 
tion and repairs becoming absolutely prohibitive, 
these could S very greatly decreased by the use of 
larger wheels. This is a matter of great import- 
ance in the case of motor-omnibuses, and in: some 
cases light lorries, as the enormous amount of repairs 
and the very heavy depreciation consequent on 
their short life are the two items which are mainly 
responsible for their want of commercial success, 

yhere pneumatic tyres are used, as in the case 
of the pleasure car, there is no doubt that the wheels 
may be very much smaller than in the case of iron 
or solid rubber. Even here, however, there is no 
doubt that larger wheels than are often fitted would 
be a great improvement in reducing the vibration 
from the road, and therefore increasing the comfort 
of the passengers. 

The question of damage to the road surface is a 
more serious one to the publie, who have to pay for 
the road, than it is to the motorist, except in the 
case of motors for use in the Colonies, where roads 
are in many cases so bad that the motor may damage 
the surface to such an extent as to be unable to 
proceed. As we have seen, either the wheel or road 
must become deformed in order that a sufticiently 
large area of contact should be produced as will carry 
the weight. Where iron tyres are used the greater 
part of the deformation takes place in the road, 
especially in the case of soft.r , such as some of 
the colonial tracks. Let us take the case of a vehicle 
travelling along such a road with large wheels, as in 
Fig. 3, and compare the results with those of a vehicle 
of the same weight, but with wheels half the dia- 
meter, as in Fig. 4. Assuming that the road will 
carry the same load per square foot in each case, the 
smaller wheel will sink in more than twice as much 
as the larger. The resistance will, therefore, be 
more than twice as great. In addition to this the 
small wheel may very easily sink in to such an extent 
that the slope in front of it is too steep for the wheel 
to climb up, in which case the wheel will simply 
revolve without the car making any progress. - In 
the case of soft roads or tracks the use of rubber 
tyres will do nothing whatever to help this—in fact, 
they may have an adverse effect, as it is impracticable 
to make rubber tyres of the same width as iron 
wheels. 








This question of the size of wheels is of the very 





438 


ENGINEERING. 





[Ocr. 1, 1909. 








— 


greatest importance in connection with the ques- 
tion of mechanical transport in colonies where the 
roads are unmetalled tracks. The two classes of 
vehicles now available are the traction engine and 
the motor lorry. The traction engine has large 
wheels, but is very heavy, while the lorry, though 
lighter, has very small wheels. At present the trac- 
tion engine can undoubtedly be used on roads too bad 
for lorries, and, in fact, agricultural engines even in 
England habitually go where the*lorry could not. 
There is no doubt whatever that the lighter a vehicle 
is the softer the road it can safely traverse, if equally 
well constructed in other ways, and therefore a 
motor lorry, or light tractor, with an oil-engine could 
be constructed to go over much softer roads than a 
traction engine, if provided with proper sized wheels. 
In this connection it must bo remembered that as 
the strength of a chain is its weakest link, so the 
ruling strength of a road is the weakest part ; and 
that even if the greater part of. a road is good, a 
vehicle running over it must be able to get through 
the softest parts without sticking. 

Where roads are all metalled with such a hard 
surface that the wheels do not sink in perceptibly 
the amount of deformation does not very materially 
affect the user of the car. The fact that the weight 
is concentrated on a smaller surface must, however, 
increase the damage to the road. In any scheme 
for the taxation of vehicles in order to pay for the 
repairs of the roads direct, instead of their being 
repaired solely from the rates, there should there- 
fore be some differentiation between vehicles which 
have large wheels and those which have small. 

Where the tyre is of solid rubber or pneumatic 
the tyre deforms a great deal more than the road; 
but here, as in the case of the soft road, the defor- 
mation depends on the size of the wheel. Thus in 
the case of two wheels, one half the diameter of the 
other, the tyre of the smaller will have to deform 
about twice as much to get the necessary surface to 
carry the load, the position being the inverse of 
Figs. 3and 4. In addition to this it is deformed 
twice as often, as the small wheel has to make twice 
as many revolutions per minute for a given speed. 
This means in a solid-rubber tyre that the internal 
friction is very greatly increased. 

In a pneumatic tyre the greater deformation of 
the tyre is avoided simply by blowing it up to a 
greater pressure, but this involves greater strain 
on the fabric. In this case, however, the small 
wheel has the disadvantage that the various strains 
which come on the tyre have to be transmitted to 
the rim through a very much smaller part of the 
cover. Figs. 5 and 6 show the pneumatic tyres of 
two wheels, one twice the size of the other, the 
tyres being blown out to such a pressure that the 
rim is kept the same distance from the ground in 
each case. In each case the part of the fabric which 
transmits the driving and side strains on the tyre 
to the rim is shaded, and it will be seen that in the 
one case it is about one and a half times as great 
as the other, and the strain on each part of the fabric 
only two-thirds. In addition to this, as the wheel 
only makes half the number of revolutions a minute 
at a given nae the strain is only produced half 
as often. That there is a very material difference 
in the amount of tyre troubles even with very 
small differences in size is shown by the results of 
the tyre troubles in reliability trials given below, 
from which it will be seen that there is a steady 
decrease in the amount of trouble with tyres as 
the size of the wheel is increased, although the 
larger wheels usually have a larger weight to carry. 


Average Loss of Time in Minutes for Cars with Different 
Sized Wheels. 
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The whole question of the size of wheels, like 
many other matters in connection with motors, 
requires looking at from a very different point of 
view to what it did some years ago. Then, in the 


case of pleasure-cars, at all events, speed was the 
main consideration, and running expenses were 
hardly considered, as cars were not used by the 
general public, but only by a few enthusiasts. The 
construction of cars was therefore governed by 
racing characteristics, tte whole object of the design 
keing to sacrifice durability to lightness. In some 





quarters there is a tendency to shirk the whole 
matter by saying that if the motors do not suit the 
present roads, the latter should be improved till 
they suit the motors. This is an entirely wrong 

int of view. In the first place, if motors cannot 
o run except on a road as smooth as a railway, it 
will be better to build the latter straight away 
instead of the road. The whole object of motor 
traction is to avoid the expense of making a rail- 
way, and in this case the motors must be made to run 
on roads as they are, and not on some theoretical 
road which is impracticable. In any case, it is quite 
unreasonable to raise a cry for better roads until 
the vehicles have been made to suit the present 
roads as far as practicable. To make all the roads 
perfect would be an extremely expensive matter, 
while to design and build the vehicles with larger 
wheels is by no means so, and the difficulty is con- 
fined to a certain amount of trouble to the designer. 








THE INTERNATIONAL ASSOCIATION 
FOR TESTING MATERIALS. 
(Continued from page 411.) 

THE proceedings in Section A, dealing with metals, 
were continued at the Town Hall, Copenhagen, 
on Friday, the 19th inst, and were very much 
involved. Wereport them, following the sequence 
of the papers taken, fitting in the resolutions in 

the place they should occupy. 


CorrpeR WIRE. 


The first paper was one entitled ‘‘ Quality Tests 
and Endurance Tests of Copper Wire,” by Pro- 
fessors F. Schiile and E. Brunner, Ziirich. It 
contained very complete tables, giving the results 
of tests made by the Swiss Federa] Testing Insti- 
tution and the Swiss Electro-Technical Associa- 
tion. The tests made consisted of tensile, torsion, 
and impact-bending tests. Endurance - bending 
tests were also carried out in a special machine, 
built by the Testing Institution, in which the wires 
were bent to and fro until fracture ensued. The 
wires used were trolley copper wires, supplied by 
Messrs. Guilleaume. Trolley-wires underwent, the 
authors said, near their suspension points local bend- 
ing stresses which were very injurious to their dura- 
bility ; they had also to withstand tensile stresses 
due to sagging and temperature variations. They 
had submitted 8-millimetre (0.3l-in.) wires, of 
various grades of copper, to endurance-bending 
tests, and they had found that hard copper only 
could withstand to-and-fro bendings repeated over 
millions of times to a radius of 4 metres (13 ft.) 
under a tension of 0.2 ton per square centimetre 
(2845 lb. per square inch). The number of alter- 
nate bends was recorded by a counter. 

Mr. Le Chatelier, who opened the discussion, 
stated that the alternating tests referred to by the 
authors formed the most important question put 
before the Congress. Static tests had been known 
for a long time ; in the matter of alternating tests 
everything had yet to be done. Messrs. Schiile 
and Brunner had given figures on interesting ex- 
periments, but these applied to copper, and there 
were, besides, an immense number of other metals. 
Bauschinger had called attention to alternating 
stresses many years ago. This class of tests took a 
long time to make ; they lasted over whole months 
and were very costly. There were now available 
millions of results of tensile tests, against which 
the results of alternating tests numbered only from 
200 to 300. It would take years to arrive at a 
number of alternating test results equal to the 
number of tensile test results. He called the atten- 
tion of the Congress to the experiments carried out 
by Mr. Guillet, of the Faculté des Science, Paris, 
in the same direction. The speaker then referred 
to tensile tests and mentioned elasticity, adding 
that no substance could be said to be really elastic ; 
a small deformation always occurred, which, how- 
ever, might be neglected in actual practice. If 
the stresses were continued, there occurred defor- 
mations and finally fracture, the metal tested 
passing through an intermediate, viscous state. In 
the test methods now generally used, it was not 
possible to follow the gradual deformations and 
transformations ; but the Guillet tests he referred 
to did allow of-this. Further, with the usual 
methods of testing, no feature of the metal was 


evidenced until the test was completed and the) 


material under test destroyed. The alternating 
tests used by the authors had the advantage of 





ascertain the ensuing alterations as these occurred. 
Chemistry created metallurgy, then mechanical 
tests intervened, and later, metallography led to 
enormous progress being made. The further 
method, which enabled us to study the metal in 
its viscous state due to stresses, would render a very 
great additional service. The Guillet method he 
alluded to would form the subject of an interesting 
communication to the next Congress. He also 
referred, in very eulogistic terms, to the paper 
— by Mr. Howard, on similar tests with 
steel. 

Professor Heyn said that the name of Wohbler 
should be mentioned in connection with that of 
Bauschinger in the mattcr of endurance tests. He 
awaited with great interest the further develop- 
ments promised for the next Congress. 

A letter was then read from Mr. James E. 
Howard, Watertown, Mass., U.S.A., stating that 
he regretted he was unable to come to the Congress 
to read his paper and participate in the discussion 
on alternating stresses. He insisted upon the im- 
portance of endurance tests, and hoped the members 
would supply to the meeting the results of the 
observations they had carried out. 


STEEL UNDER ALTERNATE STRESSES. 

In the paper in question, by Mr. James E. 
Howard, entitled ‘‘The Endurance of Steels to 
Repeated Alternate Stresses,” the author said that 
many experimenters had taken up this line of 
inquiry since its early inauguration by Wohler, 
but notwithstanding the extent of the informaticn 
which had been obtained on the general subject, the 
stages through which rupture was apprvached, 
and ultimately occurred, were still somewhat 
obscure. He showed in his paper diagrams giving 
the results of tests made with six grades of open- 
hearth steel, in which the carbon ranged from 
0.17 to 1.09 per cent.; the material experi- 
mented upon was in the condition of hot-rolled 
bars, finished as an ordinary commercial product. 
The test specimens were cylindrical, 1 in. (25 milli- 
metres) in diameter and 33 in. (838 millimetres) 
long between end supports. They were loaded 
transversely at the mid tte of their length by means 
of a double bearing, the two parts of which were 
4 in. (100 millimetres) apart, with the object of uni- 
formly straining a short portion of the length of 
the specimens. The latter were rotated at a speed 
of 500 revolutions per minute. 

In one instance, using a shaft of 0.55 per cent. 
carbon steel, the lower fibre test of 30,000 lb. per 
square inch (21 kilogrammes per square millimetre) 
did not lead to rupture. After enduring 76,326,240 
repetitions, the load was increased to 60,000 lb. per 
square inch (42 kilogrammes per square millimetre), 
under which higher stress rupture occurred after 
8100 repetitions of the load. 

A 0.82 per cent. carbon steel showed a remarkably 
higher endurance under test. As the stresses were 
increased in magnitude and approached in value 
the tensile elastic limit of the steel, there was 
shown a rapid decrease in the endurance of the 
material. The limiting stress for indefinite endur- 
ance of the material—if remaining intact after 
several hundred million repetitions were accepted 
as evidence of such endurance—was very much 
below the tensile elastic limit. A noteworthy feature 
of the tests was the superior endurance displayed 
by the two grades of steel, with 0.73 and 0.82 per 
cent. carbon respectively, in which the carbon con- 
tent was in the vicinity of the saturation point. 
Another was the rupturing of the metal by loads 
well within the elastic limit, and the accomplish- 
ment of this result in all grades without the dis- 
play of an appreciable permanent elongation or 
contraction of area. It indeed became an open 
question as to what value attached to the faculty of 
the steel to elongate or contract under conditions 
of loading in which there was practically no de- 
velopment of either feature. 

hile it was true that applied loads below the 
elastic limit ultimately effected rupture, there was 


‘reason for believing that the actual stresses which 


caused the separation of adjacent parts of the steel 
must locally attain in magnitude the value of the 
tensile strength of the metal. Causes which mili- 
tated against the uniform straining of the metal 
within itself necessarily contributed towards the 
attainment of local stresses above the mean valuc. 
The evidence favoured the thought that rupture was 
eventually reached through the cumulative effect of 
internal strains aiding the applied loads, and that 


making it possible to record the vibrations and|an increase in tensile strength—other properties 
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remaining approximately the same—tended to pro- 
long the endurance of the metal. Other explana- 
tions would present themselves, but this seemed a 
consistent one. The tests might be conducive to a 
slight gain in tensile strength from the cold work- 
ing of the steel. The limit of endurance of shafts 
annealed was not sensibly increased. But inasmuch 
as the restoration of certain features in the tensile 
properties might be effected by annealing, this had 
led to the hope that beneficial results from anneal- 
ling might yet be found to follow, in respect to the 
endurance of metals under repeated stresses. 


Impact Tests or METALS. 


An interesting 8 no was then contributed by 
Mr. G. Charpy, Montlucon, France, entitled ‘‘ Re- 
port on Impact Tests of Metals.” In this report 
the author reviewed the history of the impact 
testing of metals and the progress the method had 
made since the last Congresses. The term ‘‘ fra- 
gility” had not hitherto been defined with a 
sufficient degree of exactitude. The French Com- 
mittee had stated that a material was fragile when 
it had the property of easily breaking. A dis- 
tinction might be made between a static fragility 
and a dynamic fragility or an impact fragility : the 
property of possessing a low static resistance, or 
a low dynamic resistance. The term ‘‘ fragility,” 
however, called forth, above all, the idea of this 
second property. Mr. Auerbach had proposed to 
characterise fragility by the difference between the 
resistance (breaking load per square millimetre) 
and the elastic resistance (elastic load limit per 
square millimetre), or by some other function in- 
volving this difference as a factor. Mr. Considére 
suggested, in 1889, that fragility should be mea- 
sured by the ratio of these two resistances. The 
French Committee had concluded that it did not 
appear necessary to search for a special measure- 
ment of fragility, because, whatever the stand-point 
taken, and whatever the cause which produced it, 
fragility was the essence of bodies in which resist- 
ance, deformability, or the dynamic resistances 
were low figures. 

After recording several definitions for fragility 
given by different scientists, and referring to various 
tests carried out under a multiplicity of conditions, 
the author stated that the expression ‘‘ impact 
test” generally conveyed the idea of instantaneous 
fracture, which could not be realised, at least not 
with malleable metals. Impact in reality produced 
a deformation which was more or less rapid, but 
never instantaneous, and which had the inconveni- 
ence that it took place at a variable rate. It could 
even happen, in the case of a metal which required 
an amount of work done slightly inferior only to 
that which the tup could accomplish, that deforma- 
tion began at a rapid rate, and continued at a very 
much reduced rate. This point introduced a diffi- 
culty in the interpretation of the results. The 
deformations resulting from gradually applied stress 
and from impact should not be studied alone, but also 
those produced by velocities ranging from almost 
zero value to very high figures. The questions which 
suggested themselves were the relation which existed 
between the tests which yielded the same deforma- 
tion with different velocities, and whether there 
were metals for which this relation displayed a dis- 
continuity for certain velocity values. It was well 
known that the velocity of deformation had a 
notable influence on the results of tests made on 
ordinary testing-machines. 

It was not impossible, the author said, that cer- 
tain metals might display such a discontinuity at 
relatively small velocities, and it was always more 
prudent, before employing a metal, to make sure by 
a direct test that it was not specially sensitive to the 
action of blows. A suitable apparatus measured 
the energy remaining in the hammer after fracture, 
and gave the work done in fracture. The method 
which estimated the work done in fracture by 
recording the required number of blows should be 
abandoned. But in order to ensure comparable 
results, it was indispensable to work always 
under the same conditions—i.e., to use a tup of a 
definite agreed weight, falling from a fixed height, 
on test-bars always of the same shape and dimen- 
sions. 

The numerous memoirs recently published seemed 
to the author to lead to the conclusion that the 
slow tension test, which was almost universally 
adopted, and which, so to speak, defined a metal, 
was very suitably supplemented by the notched-bar 
bending test. 

It had been noted in repeated instances that two 





metals which yielded identical breaking strength 
figures, and which could both be bent over a 
mandrel without cracking, would break in a notched- 
bar impact test under very different deformations 
and energies. Mr. H. Le Chatelier had remarked 
that certain results given by notched bars might be 
interpreted by admitting that the fracture of the 
same steel might take place both across the texture 
of pearlite and across that of ferrite. This ingenious 
suggestion of infracellular and intercellular frac- 
tures, which had been clearly verified in certain 
alloys, did not seem to conform to the case of mild 
steels. In notched-bar tests the element which 
formed the bottom of the notch was much more 
rapidly strained than all the others, and broke 
when the others were scarcely strained. From the 
data at present available it would appear that 
tensile tests and the bending tests of notched bars 
were the two most dissimilar tests. If tensile tests 
of notched bars were considered, it would be found 
that these corresponded to the last period in tensile 
tests of cylindrical specimens. 

Cases of fracture of marine engine-shafts were 
less frequent when care was taken to use only the 
metal which had stood satisfactorily notched-bar 
bending tests. The same could be said of steam- 
hammer rods. The French Navy had been con- 
ducting for several years notched-bar tests of 
armour-plate steel, and these tests formed a very 
good guide in the manufacture of armour-plates in 
regard to keeping down fragility. The author re- 
verted to the statement made at the Brussels Con- 
gress to the effect that steel castings for armour- 
plating proved to be not fragile in firing tests, 
whereas the notched-bar tests of the same had 
given poor results. According to him the dis- 
crepancy was more apparent than real, and was due 
to a confusion as to the significance of the word 
‘*fragile.” From the fact that the material yielded 
a low value for the work done in fracture in a 
notched-bar test, one was not justified in deducing 
that the specimen would break when submitted to 
any test whatever. That would mean assigning to 
the test an absolute value which it could not possess. 
The notched-bar test, like any other mechanical test, 
could only indicate the relative value of two speci- 
mens. 

He then moved that a typical method of testing 
by impact be established and recommended by the 
Congress, to serve for a comparison and to permit 
all who wished to work on comparable lines to do 
so. The preparatory work of settling the various 
details of the method had already been performed 
by the German Association for Testing Materials, 
under the direction of Professor Martens. This 
work would serve as a basis for the discussion, and 
the views of all would no doubt be met simply by 
the introduction of a few modifications, taking par- 
ticular care to leave a certain latitude with regard 
to details which there was no necessity to give 
rigidly. The typical method having been deter- 
mined upon, it was proposed, in the second place, 
that a committee be appointed to collate all the 
results which would permit of establishing a correla- 
tion between the properties evidenced by the tests 
carried out upon different machine parts, and the 
behaviour of these machine parts in service. 

Professor Schiile, in the matter of the testing- 
machine, said that there were other types apart 
from the pendulum-machines; he mentioned the 
Amsler machine, which was combined with a rapidly- 
revolving drum, and gave in a most simple manner 
a record of the work absorbed. It also took up 
very littleroom. This machine, for instance, should 
not be set aside by a large Committee, as was the 
German Committee, simply because the latter ad- 
vocated the use of the Charpy machine. 

Mr. Charpy agreed with Professor Schiile; he 
asked that the German decisions should serve as a 
basis to work upon, and not be taken as implying 
restrictions. The decisions should be viewed 
generally, be simplified where necessary, varying 
conditions being introduced. The German Com- 
mittee had chosen his (Mr. Charpy’s) type of 
machine ; he was very much flattered at this, but 
the said Committee had, perhaps, gone too far in 
their decisions. All apparatus available should be 
admitted without exception. The matter, after all, 
was similar to what took place in regard to other 
tests—tensile tests, for example, where the type of 
machine used was never mentioned. He would 
like, however, that the machine used should lead 
to rupture under one single blow, and contain a 
device for measuring the residual work. The 


dimensions and shape of the supports and their 





distance apart, also the shape and dimensions of 
the test-pieces, could be determined, other points 
remaining general. At the present time there was 
too great a variety in these two points, and a 
decision should be come to'soas to arrive at results 
that were comparable. 

For the test specimen he pro 30 millimetres 
by 30 millimetres by 160 millimetres (1.18 in. by 
1.18 in, by 6.30 in.), having a notch in the middle, 
15 millimetres (0.59 in.) deep, rounded off at the 
bottom on a 2-millimetre (j,-in.) radius. But, seeing 
that the test specimen should be in proportion to 
the size of the piece from which it was cut, as was 
the case in tensile tests, he pro to adopt also 
another bar measuring 10 millimetres by 10 milli- 
metres (0.39 in. by 0.39 in.), notched in the middle 
to a depth of 5 millimetres (} in.), the bottom of 
the notch being rounded off on a 1-millimetre 


(0.039 in.) radius. These two ty of bars would 
suffice for the present. He would propose further, 
and provisionally, that in re to rolled mate- 


rials, plates and bars, in which the tests had to 
be applicable to the whole thickness owing to the 
variations which occurred in the quality of such 
products, that the test specimen should have 
the thickness of the bar or plate, a normal width 
of 30 millimetres (1.18 in.) notched to a depth of 
15 millimetres (0.59 in.), the notch being perpen- 
dicular to the rolled surfaces, rounded off at the 
bottom on a radius of 2 millimetres (,4, in.). The 
surfaces of the rolled material would have to be 
preserved in the test specimen. 

Professor Schiile made a brief remark to the 
effect that it was interesting also to note the work 
done in the test per unit of volume under stress, 
The work was often independent of the depth of 
the notch, and in tensile tests the stress was fre- 
quently referred to the unit of volume. 

Mr. Chartier, Paris, said that in the matter of 
ordinary quality steel, for bridges and structural 
work, not only were many bars not of equal 
homogeneity, but on one and the same bar great 
differences were found to exist. It was necessary, 
therefore, to multiply the number of tests. But 
the question was not only that of finding a suitable 
type of test specimen, but to obtain the specimen 
easily and at a low cost. Mr. Charpy’s specimens 
were excellent in themselves, but they applied 
mainly to forgings and rolled material of superior 
quality. For ordinary material they were too 
expensive to produce. He would ask that in every- 
day test practice a simpler method be followed, 
Mr. Charpy’s specimen being used only as a 
criterion cventually to decide between the works 
and the buyer. 

Professor Heyn was of opinion that the problem 
was very complicated, containing many different 

nints, and was not. of a nature to be settled 

y a general congress, but by a smaller committee. 
There were a very large number of variable condi- 
tions ; in order to eliminate as many of these as 
possible, and with a view to facilitate comparison, 
the German Committee had fixed the type of 
machine (Charpy’s type) to be used. 

Mr. Charpy, who took up the discussion, dif- 
fered from Professor Heyn, and said there were but 
two main points that required an agreement. On 
certain details no agreement had yet been reached, 
and these details would have to be considered 
afresh. On the other hand, it was absolutely neces- 
sary to give as much guidance as ible for the 
carrying out of impact tests. These tests were 
becoming more extensively used, and were being 
made without waiting for further enlightenment ; 
they were made under most different conditions, and 
the results in many cases were deplorable. This 
fact had to be considered, and should be dealt with 
without further delay. He proposed the above 
conditions for the benefit of those firms who 
wanted to carry out these tests, and who had no 
reason to accept conditions different from those 
which he proposed. The works would thus have 
some data to go by. He, himself, did not specify 
his own apparatus, so as to allow a greater latitude 
in this respect. 

Professor Heyn again stated that comparison 
could only be made possible by using the same 
type of machine. He would, however, agree to 
a freedom being given in the matter of the 
machine used by individual establishments, but the 
results should eventually be referred to the stan- 
dard type of machine for arriving at comparisons. 
He mentioned the very large number of different 
British impact tests as an example of the difficulty 
there was at arriving at comparisons. He maintained 
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that « general meeting of Congress could not decide 
the numerous points involved. 

Mr. Charpy thereupon very humorously stated 
that it would be very ungrateful on his part if he 
declined to acknowledge that his own machine was 
the very best machine of the kind at present exist- 
ing, seeing the insistence -with which the fact had 
been pressed. He would, however, admit the possi- 
bility of its being superseded by a better machine 
in the future. 

Mr. Le Chatelier said that this question of impact 
tests had been raised-six years ago ; seven or eight 
reports were contributed to the Budapest Congress ; 
it was also looked into at Brussels. No conclu- 
sions had been arrived at. Work had continued in 
the meantime. The Congress should not separate 
Without arriving at a decision ; if it did so, it would 
be an vowal of impotency, and he proposed that a 
vote be taken. 

Mr. Greiner thought there was only a slight mis- 


understanding between Mr. Charpy and the German 
Com: ittee in regard to the machine; both were 
agrec’ that every establishment should select its 


Own inachine, reference being made to results ob- 
tained on the Charpy type when uncertainties 
occurred, 
This was agreed to by the meeting, as also was 
the proposal as to dimensions of test specimens 
above referred to. 

Mr. Le Chatelier, however, dissented, saying that 
to refer all tests, carried out everywhere, to tests 





With the Charpy type of machine would be a very 











fe 


difficult matter, seeing that there were, for one 
thing, large, medium, and small machines of the 
type. There were also different bars, and when 
different results were obtained one would not know 
whether the cause lay in the bar or in the machine. 
The Schiile alternating tests were more precise, 
and if one machine alone were considered, it would 
be said that the Congress had placed a check on 
progress. The type of machine should be held 
separate from the question of test specimens, on 
which latter point all were agreed. 

Mr. Charpy was of the same opinion, and finally 
the meeting agreed upon his proposals in regard to 
the dimensions and the notching of test specimens. 
The resolution further stated that the notched bars 
should receive, at their centre, upon the side oppo- 
site to thé notch, the impact of a drop weight with 
a knife-edge rounded off to a radius of 2 milli- 
metres (,;in.). The specimens were to rest on 
knife-edge supports, also rounded off to a radius of 
2 millimetres, spaced 120 millimetres (4.72 in.) 
apart for the larger notched bars and those from 
rolled material, and 40 millimetres (1.57 in.) apart 
for the smaller notched bars. Rupture had to take 
place on one single blow by an apparatus which 
recorded the work absorbed: The temperature had 
to be as nearly as possible between 15 deg. and 





the behaviour of these parts in actual working ; the 
Committee also to compare together the various 
machines, 


REsILience IN Impact Tests, 


A paper on ‘*The Definition of Resilience in 
Impact Tests,” by Mr. L. Révillon, Paris, was then 
read. In this the author gave particulars of a 
number of tests which he made with notched bars 
and a Guillery testing-machine. (For a description 
of this machine see ENGINEERING, vol, Ixxxi., page 
49.) He experimented with different classes of steel ; 
the results he obtained were given in tabular form, 
and the conclusions he arrived at were the follow- 
ing :—The length of the specimen outside the sup- 
ports did not intervene in the resistance values. 
When the distance between the supports was re- 
duced, the resistance increased. Even when 
rigorously similar specimens were taken, larger or 
smaller in a given ratio, the reduction to unit cross- 
sections did not yield comparable values when the 
specimens were broken upon the same anvil. The 
results, however, became comparable—slight diver- 
gencies might be ascribed to experimental errors— 
when both the homologous dimensions of the speci- 
mens and the width of the anvil opening varied in 
the game ratio. (The experiments were made start- 


‘ing from a given specimen, then increasing or reduc- 


jng all the dimensions in a given ratio. The result- 
ing test specimens were designated by the author as 
‘*homologous.’’) 

These experiments, said the author, tended to 
prove that in impact tests the figures given by the 
specimens of different dimensions might be rendered 
comparable by referring them to the cross-sections 
of the unnotched .bar, provided the tests were 
always made with specimens of the same type 
whose dimensions were increased or reduced in a 
given ratio, and that. the distance between the 
points of support, or the width of the anvil which 
served as a support, were varied in the same ratio. 

If these first experiments were confirmed, it would 
suffice to adopt a certain type of test-bar, varying 
its dimensions and the condition of the support, 
with a view to be used for impact tests, a condition 
which was necessary for overcoming the present 
opposition to such tests, 


INFLUENCE OF TEMPERATURE ON Impact Tests. 


The next paper taken in conjunction with the 
former was one on ‘‘ Impact Tests at Variable Tem- 
—— by Messrs. b. Guillet and L. Révillon, 

aris. In this the authors referred to the work 
carried out by Mr. Charpy, who found that resilience 
—i.e., the specific work done in fracture—first in- 





creased as the thermometer rose from the ordinary 


25 deg. Cent. (59 deg. and 77 deg. Fahr.), and had | temperature, up to about 150 deg. Cent. (302 deg. 


to be recorded in the account of the tests. 
further decided to appoint a committee to collect 
together all data enabling a correlation to be made 
between the results of tests on machine parts and 


It was| Fahr.) and decreased afterwards, reaching a mini 


mum between 400 deg. and 500 deg. Cent. (752 deg. 
and 932 deg. Fahr.). They had made impact tests 
with steel with a view to investigate the so-called 
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blue-heat brittleness. The material used was a 
series of ordinary steels increasing in carbon con- 
tent ; several specimens were 2 per cent. and 7 per 
cent. nickel steel, and one was nickel-chrome steel, 
containing 4,38 per cent. nickel and 0.85 per cent. 
chrome. All were annealed in air at various tem- 
peratures, about 800 deg. Cent. (1472 deg. Fahr.) 
more or less, 

All specimens were broken in a Guillery machine 
on an anvil witha 40-millimetre (1.57-in.) opening 
and with an initial energy of 60 kilogrammetres (434 
foot-pounds). The tests showed that the resistance 
to shock first increased up to a temperature of 
about 200 deg. Cent. (392 . Fahr.), when it fell 
gradually, to increase again when the steel was red- 
hot. The temperature of maximum fragility was 
always the same, and equal to 475 deg. Cent. 
(887 deg. Fahr.), a red-glow temperature. This 
temperature was not the so-called blue - heat 
(30) deg. or 325 deg. Cent. = 572 deg. or 617 deg. 
Fahr.). There was no particular fragility in a steel 
broken at blue-heat. The minimum resilience 
was found to exist in the special steels tested as 
well as in the carbon steels: a diagram showed the 
curves for each specimen. There was a maximum 
resilience, less fixed. at about 150 deg. or 200 deg. 
Cent. (302 deg. or 392 deg. Fahr.), depending upon 
the nature of the steel. At this temperature all the 
specimens showed a strength of at least 10 kilogram- 
metres (72 foot-pounds) ; there was, therefore, no 
longer any real fragility. For one of the most brittle 
steels they found 5 kilogrammetres (36 foot-pounds) 
in the cold and 10 kilogrammetres (72 foot-pounds) 
at 200 deg. Cent. The minimum resilience observed 
at 475 deg. Cent. (887 deg. Fahr.) was below the 
value observed at ordinary temperature ; the diffe- 
rence amounted to 6 or 7 kilogrammetres (43 or 50 
foot-pounds), and the decrease was the greater the 
softer the steel. For nickel steels the figures were 
25 kilogrammetres (180 foot-pounds) at ordinary 
temperature, and 12 kilogrammetres (87 foot-pounds) 
at 475 deg. Cent. Nickel-chrome steel showed a 
marked constancy: 16 kilogrammetres (115 foot- 
pounds) in the cold and the same at the minimum, 
and the curve ascended very slowly beyond the 
minimum, 

None of the occurrences observed at the tests 
could account for the well-known experiment in 
which a soft-steel sheet can be broken at a blue heat. 


LonaitupiInaL Impact Tests. 


A paper entitled ‘‘Note on the Rupture of 
Normal Cylindrical Test Samples by Longitudinal 
Impvxct,” by Mr. P. Welikhow, Moscow, was then 
read in abstract by its author. 

So far, he said, impact tensile tests had not 
been very extensively resorted to, in spite of the 
fact that the apparatus designed for their applica- 
tion by Professor Martens fully justified their em- 
ployment and gave very good results. In recent 
years the chief attention of experimenters had 
been given to the compression, and especially to 
the bending of the samples by impact. These two 
methods, however, had a great many esseutial 
defects, and the results of the experiments could 
not altogether be nee with those of static 
tests. He then referred to the drop-weight appa- 
ratus used in the Imperial Engineers’ School, 
Moscow, which he illustrated. This apparatus was 
put down in 1899 ; it was. continually at work for 
the study of dynamic loads and of the oscillations 
of elastic bodies subjected to impact. The work of 
the falling — was carefully graduated for various 
heights of fall previous to the making of tests. A 
number of these tests were described, and their 
results given in tables contained in the paper ; from 
these results the following conclusions were drawn:— 

The impact bending test of notched bars formed 
a good criterion of the brittleness of the material ; 
but since it was not directly in harmony with the 
fundamental standard tensile tests, it only gave 
the kinetic strength of the material, and did 
not enable the numerical results obtained to be 
compared with those of the static tensile test. 

The impact tensile test was easily made by means 
of the Martens drop-weight machine, which gave 
exactly the work done in fracture ; at the same time, 
the elongation andcontraction were both determined. 

The results obtained gave numerical values 
which agreed with those of the static test, the 
elongations and contractions were the same, as 


also was the breaking strain. 
The impact tensile test could, in certain cases, 
replace the static tensile test in giving all the 


principal characteristic values of the properties of 


| the material, except that of the elastic limit, which 
could be determined from the breaking load. 
The cost of the apparatus was comparatively low. 


INTERNATIONAL Reautations oN TEsTING 
MarTeERIALs, 

A very interesting spsech was then made by His 
Excellency Dr. W. Exner, Vienna, who stated 
that the part played in the past by testing asso- 
ciations had been of considerable value, but that 
much active work was still required. Not much 
had been accomplished in what he would call the 
legislative side of the problem. The State 
showed in some matters a most inquisitive solici- 
tude for the public safety, in other matters 
this was far from being the case. The auto- 
mobile industry, for example, had been de- 
veloped quite outside the State, and one could 
not help contrasting the most intricate stipulations 
the State had made with regard to railway mate- 
rial, with the absence of all prescriptions in the 
matter of automobiles. These now circulated 
everywhere, and they were a source of danger 
to the public, both on account of inexperience on 
the of drivers, and absence of all inspection 
in the various stages of manufacture. lying- 
machines were also being manufactured without 
any inspection whatever. It was time the State 
took up these questions ; legislative measures could 
be arrived at, dealing not only with the quality of 
materials, but also with their origin and their desti- 
nation. There should be testing establishments 
recognised by the States, whose decision would be 
final. There should also be reciprocity from State 
to State ; test certificates should have an official 
value, not only in the country of their origin, but 
also over the border when occasion occurred. The 
advice of testing establishments would be found 
most useful when drawing up treaties of commerce. 
Hitherto, the speaker concluded, the Association 
had acted in the capacity of a Prince, and the desire 
was to establish it as a King, a desire which it 
should not decline. 

The meeting thanked His Excellency for his 
speech, which it decided to hand over to the 
managing committee. 


On THE NAMES OF CONSTITUENTS. 


Mr. Le Chatelier said that at the preceding 
session of Section A, Metals, reference had been 
made, in connection with the paper by Messrs. 
Howe and Sauveur, to the different applications 
which were mado of the various names of con- 
stituents by different scientists. Messrs. Stead, 
Heyn, Rosenhain, Charpy, and himself had come to 
an oo in the matter, and had prepared 
together a long list describing these constituents — 
Martensite, Austenite, and so forth—giving their 
characteristics, how they behaved, whether stable 
or not, &c., omitting Troostite and Sorbite for 
further consideration. Mr. Benedicks reserved his 
acceptation of the definitions. The meeting agreed 
to this list. 


Automatic REGISTERING APPARATUS. 


Prince Gagarine, St. Petersburg, then showed a 
diagram obtained with this apparatus, which gave 
automatically the ratio between the force exerted 
in impact tests, and the resulting deformations. 
He placed himself at the disposal of the members 
to look into the problems under this head which 
they would put before him. 


INTERNAL STRESSES. 

None of the papers on this subject was read, 
and Mr: Mesnager stated that discussion on internal 
stresses was difficult. In this connection he referred 
to the ditferent applications of the same names 
from one country to another. Thus ‘tenacity ” 
and ‘‘ malleability” had in Hungary a different 
meaning from that which they had in France. The 
same occurred in the German, and the names 
should be unified. Words like ‘‘ resistance” and 
‘‘resistivity,” used in electricity, might, for in- 
stance, be adopted. His proposal that a committee 
should be entrusted with the work of unification 
was agreed to. 

With a short speech by the Chairman, Mr. O. 
Busse, and by Mr. Greiner, on behalf of the mem- 
bers, the proceedings of Section A came to a close. 


VisIts. 


The members in the afternoon sailed through the 
harbour of Copenhagen to Skodsberg. 





(To be continued.) 





LITERATURE, 


——>——_- 
General Lectures on Electrical Engineering. By Cuarurs 

Prorrvs Stretmmetz, A.M., Ph.D., compiled and edited 

by JosepH Le Roy Haynen. Schenectady, N.Y. : 

Robson and Adee. Second Edition. [Price 2 dols. | 
Tuis book is a collection of general essays, or lec- 
tures, and covers practically the whole field of 
electrical engineering practice, from high-tension 
transmission and distributing systems to clectric- 
railway work, electro-chemistry, and lighting. It 
is descriptive only and quite non-mathematical, and 
deals generally with principles rather than with 
the actual detail design or construction of appara- 
tus. For example, the three lectures on railway 
work are devoted to a consideration of various 
speed-time curves, and a determination of the ratio 
between the times respectively occupied in accele- 
rating and coasting, for greatest economy, in a 
service with frequent stops, together with some 
analysis of the characteristics of various alternating- 
current and direct-current motors. No defini- 
tions or elementary explanations are attempted, 
and the book could only be read intelligently 
by one previously acquainted in a general way 
with the ground covered. Owing to the extensive 
nature of the subject, and the fact that the book is 
of moderate dimensions, the amount of space given 
to any one section is comparatively small, and any 
reader looking for detailed information on a par- 
ticular subject will possibly be disappointed, more 
especially as the book is not a complete or con- 
nected treatise, and, although it covers a wide 
field, cannot be said to do so in an exhaustive way. 
The matters which are touched on, however, are in 
all cases treated most adequately, the essentials of 
a problem, or of a piece of apparatus, being dealt 
with to the neglect of the surplusage and arbitrary 
detail with which such general descriptions are often 
overweighted. The book may be recommended «zs 
a concise and pointed study of a large part of 
present-day electrical work, by a writer who 
decidedly knows what he is talking about. 

There are naturally some sections of the book 
which appear to call for special praise, as in others 
there are points demanding criticism. Of the former 
class, we would particularly mention the treatment 
of the question of lighting, which is admirable 
throughout, the paper on ‘‘ Light and Illumina- 
tion,” read before the Illuminating Engincering 
Society, and reprinted as an appendix, being 
masterly. The papers on ‘‘ Long-Distance Trans- 
mission” and ‘‘ High-Frequency Oscillations and 
Surges ” are also excellent. 

As a general criticism, we would say that it is 
nowhere made clear whether the book is supposed 
to be dealing solely with American practice or not ; 
in some places British and Continental methods 
are definitely referred to, while in others anything 
outside America is obviously ignored. For instance, 
the chapter on ‘‘ Lightning Protection” is written 
as though the important Continental water-jet type 
of arrester had no-existence ; while in the chapter 
on ‘* Regulation and Control’? mechanical voltage- 
regulators of the Thury or Fortiter types are not 
mentioned, although they are of more importance 
than some of the systems described. In the 
chapter on ‘‘Light and Power Distribution” various 
types of induction motors are referred to as 
“Form K,” ‘‘Form L,” &c.; presumably these 
letters refer to the classification of the General 
Electric Company, but no explanation is given. 
These references appear to us to be objectionable. 
The book makes no claim to be dealing specially 
with the work of that company, and its name does 
not appear anywhere except on the title-page. _ 

In dealing with incandescent lamps and dis- 
tributing systems, Dr. Steinmetz more than once 
comparcs the three-wire 440-220 volt systems in use 
in this country with the American 220-110 volt 
systems, to the disadvantage of the former. ‘This 
view is, of course, based on the superior efficiency 
of the lower voltage incandescent lamp, but appears 
to ignore altogether the question of the supply of 
current for power. In the days when many of the 
440-220 volt systems were put down, or when 
lower voltage systems were changed over, 4 
criticism based on lamp efficiencies might have 
been valid ; but now that the supply of current for 
power has become quite as important a branch of 
work as the supply for lighting, the criticism ceases 
to have weight. Another point in connection with 
distribution has reference to the 2200 volt primary 
systems so extensively used in America. Itis p: rinted 
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out that four-wire three-phase distribution with 
2200 volts between the outers and neutral is becom- 
ing of increased importance since it gives 4500 volts 
between the outers on the transformers, assuming 
2600 volts on the secondaries, and thus results in a 
considerable saving in copper over the usual three- 
phase systems with 2200 volts between outers ; this 
appears to us another case in which American prac- 
tice is inferior to that followed in this country. 
The three-phase systems used here, with 6600 or 
11,000 volts between outers, result ina considerable 
copper saving, and enable high-tension current to 
be supplied to large consumers without difficulty. 
Such tensions offer nowadays no special insulation 
difficulties, and, certainly as far as 6600 volts goes, 
cannot be considered more dangerous from the cus- 
tomers’ point of view than 2200 volts. 

The book is well produced and the diagrams are 
clear, but we note several misprints. On page 107 
a line is displaced three stages away from its proper 
position, while on page 235 no less than four lines 
are out of place, being mixed up in an extraordinary 
way. It is difficult to believe that this page has 
ever been read in proof. The book has no index. 


The Design of Highway Bridges. By Mito 8S. Kercnum, 
C.E., Dean of College of Engineering, and Professor 
of Civil Engineering, University of Colorado. New 
York: The Engineering News Publishing Company ; 
London: Archibald Constable and Co., Limited. 
[Price 16s. net. ] Leas ; 

A LARGE part of this book, which is divided into 
three sections, might have been written with refer- 
ence to any other class of bridges than those which 
give the title to the work ; that is to say, there is 
but little new matter which specially relates to high- 
way bridges, and much—though hardly new—which 
might form port of any compilation relating to 
bridgework. The word ‘‘compilation” is used 
advisedly, for of the 540 pages in the book more 
than one-half relate to borrowed matter. A good 
compilation may, however, be useful. 

The book opens with a general description of 
type bridges, followed by instructive diagrams of 
weights, showing the effect of panel spacing upon 
the weight of open trusses. A statement of first 
principles relating to stress calculations is passably 
clear, and the treatment of calculation in detail 
sufficient for the intelligent reader. Dealing with 
eccentric loading of ties and struts, the author 
gives an expression for combined stress of a some- 
what unusual form. It is a pity he does not also 
show how it is derived, instead of referring to 
another work for further information. A curious 
omission is that there is no treatment of the case of 
axial loading of columns, the only information given 
on the point being empirical expressions contained 
in the various specifications quoted by the author. 
Estimation of the deflection of trusses is explained 
by a method largely used in America, and known as 
the P U L over E process, and also by a neat graphic 
construction. The general treatment of this portion 
of the book, which is commonly both analytical and 
graphic, is supplemented by twenty-four worked 
examples of holibe and roof trusses, trestles, &c. 

The second part of the volume deals with the 
design of highway bridges in detail, including 
masonry structures, and while giving a large amount 
of useful information, draws considerably upon the 
practice of various bridge-building companies by the 
incorporation of various tables of parts and details 
prepared by these companies to facilitate design, 
cheapen work, and ensure uniformity in their pro- 
ducts. Standard specifications of leading bridge- 
constructors are also somewhat liberally supplied. 

A chapter on the design of masonry arches is not 
the least valuable part of this book, and is followed 
by a short account of reinforced-concrete work, in 


which the vital principles underlying this branch of | yy 


design are well and concisely stated. The author's 
zeal in collecting matter is illustrated by the intro- 
duction of a table of the comparative cost of cast- 
iron and reinforced-concrete pipes, of which he says 
that the prices of the latter are low, and should 
probably be increased 50 to 100 per cent., in addi- 
tion to the cost of forms. The figures justify this 
view, and when it is added that the prices for cast- 
Iron pipes err as much in the contrary direction, it 
may well be asked why the table was included. 
Particulars of the cost of drafting, shop cost of 
various kinds of bridges, hints on estimating, in- 
formation relative to cost of painting, and notes on 
placing contracts are unusual, but excellent, features 
of a work on bridges. In the last part of the book 
the author devotes about seventy pages to the 
critical examination of a 160-ft. pin-connected 


bridge, of which a drawing is furnished, investi- 
gating in detail the stresses and efficiencies of the 
various members. Such an inquiry has considerable 
value when thoughtfully carried through. 

The book has numerous illustrations, some of 
which are good, others—particularly the folding 
any Pw in many cases small and crowded, a 
ew, indeed, presenting a hopelessly confused ap- 
pearance, an impression which remains after closer 
scrutiny. Apart from this the book is well got up, 
though there is some incoherence in the arrange- 
ment, corrected in some measure by a good index. 
Students of American practice in bridgework will 
find the work instructive. 
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CenTRAL ARGENTINE Rattway.—The Argentine 


Minister of Public Works has approved plans presented 
by the Central Argentine Railway amg A for the con- 
struction of the second section of a line from Cruz to 





Cordova. 


TRAIN-FERRY STEAMER ‘“ FABIUS” FOR 
NORTHERN NIGERIA. 


Ir is only of recent years that the great possibilities 
of our territory on the Niger have nm in any way 
realised, but now energetic steps are being taken to 
open up the country to trade, and to make rather 
more of its natural resources. The territory co ered 
comprises some 340,000 square miles, divid into 
Southern and Northern Nigeria. Hitherto trade has 
been largely restricted to the coast towns of Southern 
Nigeria and to those on or near the chief rivers, as, for 
instance, the Niger and the Benue. The railway from 
Lagos to the interior has tapped a valuable area’ of 
country, while the — of districts beyond are 
estimated as of still greater value. 

As a cotton-grewing country Southern Nigeria has 
already made a position for itself, its exports having 
increased five-hundredfold in some six years ; Northern 
Nigeria also provides an enormous tract of country 
suited to cotton-growing. Other trade consists of 
valuable timbers, palm oil, &c., the value of palm oil 
and kernels exported from Southern Nigeria amounting 
annually toa value of about three millions sterling. The 
railway, as at present authorised, will run right up to 
Kano, about 680 miles from the sea. The main line 
has been completed through the Southern Nigerian 
territory, and is now being pushed on in the territory 
of Northern Nigeria. The fine reaches the Niger at 
Jebba, and will proceed vid Zungeru and Zaria to 
Kano. At the same time a line to link with this is 
being pushed on from Baro to Zungeru, giving tho 
interior Kano districts direct communication with 
ocean-going shipping at Baro. Baro is situated some 
123 miles below by ebba on the river, and a distance of 
miles from the sea, by the Forcados channel of 
the Niger estuary. Improvements are to be made 
in the river so as to make it navigable for steamers of 
large size all the year. At present the channels are 
maintained with difficulty, and only at the flood 
season can vessels of any considerable tonnage get up 
to Baro. The interior districts of Northern Nigeria 
will thus in time be served by railways communicating 
with a port of no mean character in Baro, on the 
Niger, and also with the older port of Lagos. The 
main trunk line inland will ultimately cross the Niger 


By | at Jebba by a bridge, but for the present it has been 


considered sufficient to provide a train-ferry steamer 
at this point, where the river is about two miles wide. 

On Pages 440 and 441 we illustrate the ferry- 
steamer Fabius, which will ply at this point. It has 
been built to the order of the Crown Agents for the 
Colonies by Messrs, G. Rennie and Co., at their 
Greenwich Iron-Shipbuilding Yard, Thames-street, 
Greenwich, under the supervision of Messrs. R. Elliot 
Cooper and Frederic Shelford, and of Messrs. Flannery, 
Baggallay, and Johnson. The general features of the 
steamer will be readily seen on reference to our illus- 
trations, of which Fig. 1 shows the vessel in elevation, 
Fig. 2 in plan, while Fig. 3 shows a cross-section. 
Fig. 4 is a reproduction of a photograph of the engines 
taken at the builders before being fitted on board. 
The steamer has a length of 160 ft., is of 33 ft. 6 in. 
beam, and a depth of 10 ft. It will accommodate six 
wagons of 24 tons each, and 35 ft. 6 in. each over the 
buffers, or four 30-ton wagons, 42 ft. each over the 
buffers, on the two lines of rail on deck, the gauge of 
the lines being 3 ft. 6 in. The position of rolling 
stock on board is shown in outline in Fig. 3. With the 
loaded cars, amounting to 150 tons, on board, the vessel 
hasa displacement of 553 tons on a draught of 5 ft. 6 in. 
Her speed under these conditions is 7 knots. 

The hull of the Fabius is of light but strong con- 
struction, being stiffened internally by two fongi 
tudinal lattice-girders extending from the top platin 
of the double bottom up to the main deck. e hu 
is of Siemens-Martin steel throughout, hot galvanised. 
When the vessel is in use without loaded wagons on 
board means are provided for sinking it to its proper 
draught. For this purpose a large water-ballast tank 
(Fig. 3) of 160.tons capacity is provided running fore 

aft between the boiler and machinery spaces, &c. 
This tank is divided into seven water-tight compart- 
ments, so that practically any trim can given to 
the vessel, a point of considerable importance in view 
of the possibility of grounding on sand-banks in such 
rivers, and also in connection with the loading of the 
rolling-stock. These tanks are pum out by a 5-in. 
centrifugal pump, a service pump being used if 
necessary. 

The rails are laid on heavy teak planks on the main 
deck, the lattice-girders above mentioned running the 
whole length of the vessel immediately below the 
tracks. At either end the vessel is provided with a 
hinged prow. These are constructed of rolled ]4-sec- 
tion main members and tie-rods. They are covered 
with teak planking, and are hinged to the vessel by 
four large cast-steel hinges and pins. These prows 
are balanced, the counterweights being fixed to lon 
arms running inboard, and they are raised and lowe 

by means of small hand-winches. The construction of 
these hinged platforms is such that at their outboard 





extremity they may take a certain amount of twist, to 
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adjust themselves to a slight list of the vessel or un- 
evenness at the stage. e arrangement is to be seen 
at the end of the vessel, shown to the right hand in 


Fig. 1. 

The vessel is steered by hand and steam steering- 
gear, being provided with a balanced rudder at either 
end. The rudders are of steel plate sheathed with 
teak, and follow out the lines of the vessel. Locking 

ear is provided, so that the rudder at either end may 
Be locked when not in use, and the steam-gear is 
arranged so that either rudder may be worked inde- 

ndently. The steering-wheel is situated on the 
ridge-deck, and the steering-gear below on the top 
of the ballast-tank, amidships. 

Two warping capstans are provided, one towards 
either end of the steamer. The capstan gear is fitted 
below the main deck, and the warping heads are 
arranged so as to be lowered to get them out of the 
way when not in use. This is managed by a hand- 
screw gear, the upper flange of the capstan head form- 
ing, when the head is lowered, a cap or cover-plate 
over the hole. When raised to its working position a 
base-plate on the movable portion makes a water- 
tight joint with the deck base-plate. These capstans 
are for hauling the wagons on board. Falling stops 
are placed towards each end of both tracks. These 
are lowered when not in use and when hauling wagons 
on board, &c. 

The deck planking throughout and the cabin’s deck- 
houses, &c., are all of teak. Accommodation is pro- 
vided for captain and crew, and also for passengers, 
it being proposed to use the vessel for other river 
service when the bridge across. the river at this point 
is completed. The eidee-atenk is protected by a 
double teak awning. The windows of the cabins are 

rovided with fine copper - wire mosquito - screens. 
‘lectrie light being fitted on board, a searchlight has 
been provided to assist the navigation of the vessel by 


night 

The vessel is propelled by feathering paddle-wheels 
driven by two sets of machinery, which we illustrate 
in Fig. 4. The engines are in nm but may be 
coupled together if necessary. The cylinders of each 
set are)15 in. and 28 in. in diameter by 36-in. stroke ; 
they are arranged diagonally on a simple frame of 
rolled section, :and there is one crank to each set. 
These engines were constructed by Messrs. Campbell 
and Calderwood, Paisley. There are two marine- 
type boilers arranged one on each side of the vessel, 
one fore and the other aft of the midship position. 
The boilers are 8 ft. 6 in. in diameter. One boiler serves 
each engine set. A common condenser is provided for 
all the machinery. The air-pump is of the Edwards 
type worked by a acme engine. The necessary 
circulating feed and bilge-pumps, &c., are provided. 

The vessel proceeded to her destination under her 
own steam, and for this a number of special temporary 
arrangements were necessary, such as temporary 
bulwarks, &c., to guard against bad weather she might 
encounter in open water. 








FOUR-SPEED THREE-PHASE LOCOMOTIVE 
FOR THE SIMPLON TUNNEL. 

On our two-page plate, on this and the opposite pages, 
and on page 445, we illustrate one of the two electric 
locomotives which Messrs. Brown, Boveri, and Co., of 
Baden, Switzerland, have recently completed for service 
from Brigue to Iselle, through the Simplon Tunnel. The 
line between the Swiss and the Italian termini is a 
single track, about 22 kilometres (13.7 miles) in length, 
of which 19.8 kilometres (12.4 miles) are in tunnel. 
The heaviest gradients are 7 per 1000 (1 in 143), without 
counting a small length on the north side where the 
gradient is 10 per 1000 (1 in 100). The sharpest 
curve on the main line is 300 metres (984 ft.) in 
radius, and 150 metres (492° ft.) is the minimum 
used on the sidings. The conditions the builders 
had to meet involved the hauling by one locomotive 
of a passenger train weighing 300 tons at .#, speed 
of 70 kilometres (43.5 miles) pe hour, and the same 
engine was also to be capable of. hauling 400-ten‘ 
trains at about 35 kilometres(21.7 miles) per hour. .Since 

- June, 1906, when electric traction was first resorted 
to on the Simplon line, these train-loads have been 
exceeded, the passenger trains frequently wei hing 350 
tons, and the s trains 650 tons, each of which is 
hauled by a single locomotive. The s has been 
maintained at 70 kilometres except on the up gradient 
of 1 in 143, where it is 35 kilometres. This latter — 
is also the average oqond .of the goods trains. th 
these speeds fit in well with the three-phase system 
(3000-yvolt 16 periods), which was that selected for 
various reasons, partly for that of mere convenience. 
With this system, however, only two running s 8 
have hitherto been practicable, one being half that of 
the other, and each being constant and independent of 
the draw-bar pull. 


The main improvement effected in the new locomo- 
tives consists in their being fitted with motors having a 
short-circuited rotor, this making it possible to obtain 
four speeds economically. Further improvements have 
also been made in the construction and fitting of the 


electrical apparatus, and in the arrangement of the 
mechanical details. 

The older type of locomotive is illustrated diagram- 
matically in Figs. 1 and 2, below. The principal 
dimensions and particulars of this were as Séllewr bo 


Power —electrical horse-power de- 


velo net vo ai ss 900 
Current—three-phase current at 
3000 volts, 16 periods per sec. 
Draw-bar pull—normal ... or 3500 kilogs. 
(7715 lb.) 


72 kilom. (44.7 
miles) per hour 
62 tons 


Speed... 


Weight of locomotive 


The new locomotives are illustrated diagrammatically 
in Figs. 3 and 4, and in detail on Plate XX XIII., and on 
Page 448. These, as shown, have eight coupled wheels, 
and their principal characteristics are as follow :— 


Power of motors: 1000 horse-power. 

Current : three-phase at 3000 volts, 16 periods per second. 

Draw-bar pull: 10,600 kilogrammes (23,362 Ib.) at 25 
kilometres (15.5 miles) per hour; 7600 kilo- 
grammes (16,750 lb.) at 35 kilometres (21.7 miles) 
per hour ; 6500 kilogrammes (14,326 Ib.) at 54 kilo- 
metres (33.6 miles) per hour; 4800 kilogrammes 
(10,579 1b.) at 73 leuntéves (45.4 miles) per hour. 

Weight of locomotive : 68 tons. 


that the cranks on the motor shaft are not coupled 
to the wheel-crank by inclined connecting-rods, as in 
the old type of engine, but by a special frame, best see: 
perhaps in the photographic reproductions, Figs. 9 
and 10, e 445. Each point of this frame describes 
a circle in space, and hence horizontal connecting-rods 
can be used by attaching them to suitable points in this 
frame. The tendency which inclined rods have to 
make an engine ride on its springs is thus avoided. 
As already stated, the outer drive-wheels are mounted 
on radial trucks, and in order to avoid the use of 
coupling-rods, with an exceptional amount of slack, 
a somewhat special system of transmitting the drive to 
this has been adop As best seen in Fig. 8, Plate 
XXXIIL., the leading and trailing axles are hollow, 
being mounted on ball-bearings in the radial truck. The 
coupling-rods are connected to an independent shaft 
which passes through this hollow axle, and is mounted 
in the engine frame. The connection between this shaft 
and the hollow axle is such that a torque only is trans- 
mitted from one to the other, the hollow ah and its 





| wheels having thus, though positively driven, a con- 
'siderable degree of play relatively to the engine 
framing. 

Since the new engines may occasionally have to 
| work in conjunction with the older ones, they were 
| also designed for speeds of 70 to 35 kilometres per hour. 
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The intention in the first place was to do away with 
the trailing-wheels of the older type of engines, and 
to utilise the whole of the weight foe adhesion ; and it 
was considered simplest, therefore, to adopt, as 
shown best in Figs. 5 to 8, Plate XXXIII., an eight- 
wheel type, the weight of the engine being distributed 
equally on the four axles. With a view to facilitate the 
taking of the curves, the wheel-base is, however, not 
rigid, the front and back coupled wheels being mounted 
on radial trucks (see Fig. 8), which permit a slight radial 
and lateral play. The two central axles are fixed, and 
are 4.6 metres (15.1 ft.) apart. In order to facilitate the 
taking of curves in the absence of trailing wheels, the 
wheel diameter has been reduced from 1.640 metres 
(5.37 ft.) in the older type of engine to 1.250 metres 
(3.97 ft.) in the new. In the fitting of the motors care 
was taken not to increase the unsprung loads, which 
must be a minimum if shocks at the rail-joints at 
high speeds are to be avoided. In the older type 
of engine this desideratum was secured by fixing 
the two motors rigidly inside the frame, and trans- 
mitting the torque to the driving-wheels by cranks 
and coupling-bars. The same plan was adopted in 
the case of the new locomotives, but in view of the 
very long wheel-base some modifications were con- 





The wheel diameter being 1.25 metres, and the drive 
being direct, this meant that the number of revolu- 
tions per minute must be 300 and 150 respectively. 
With a periodicity of 16 per second these figures 
correspond, allowing for slip, to motors with 6 or with 
12 cadieg As was the case with the earlier engines, 
these pole numbers on the stators were arranged for 
with a single winding by coupling up, as indicated in 
Fig. 11, for 6 poles, and, as in Fig. 12, for 12 poles. A 
change of the pole connections on the rotors was 
unn , as these were built with short-circuited 
windings, and thus met the case as they stood, what- 
ever the number of poles on the stator. The fact that 
rotors with short -cireuited windings could serve, 
without change, for any pole numbers led to the pro- 
vision for the new locomotives of stators with a second 
winding—viz., for 8 and for ]6 ‘pdles respectively. 
Thus two additional rates of speed—viz., of about 52 
and 26 kilometres respectively—were obtained. This, 
it is claimed, constitutes a substantial advance in 
three-phase railway work, where not more than two 
8 s have hitherto been provided for, because with 
the method of construction hitherto followed with 
wound rotors and with four poles in the stator, at 
least ten slip-rings were required on the rotor, a con- 
dition which, in regard to the = ges occupied, the 
attention required, and the cost of maintenance, was 
unsatisfactory in actual practice. The adoption ol 
short-circuited rotors removed this difficulty, and 
made it possible to build three-phase four-speed loco- 
motives on simple and rational lines. 4 
Short-circuited rotors and stators provided with 
different windings have long been known, but were 
previously used only for small motors. The applica- 
tion of the method to sueh large units as the Simplon 
locomotives constitutes therefore a substantial advance. 
The use of two windings in the present case, moreover, 





sidered advisable. In the first place, it will be seen 





makes it possible to exert a very high torque on start- 
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ing when necessary, since the two may then be con- 
nected in parallel. On the other hand, motors with 
short-circuited windings on the rotor cannot be started 
with full voltage, as the rush of current into the system 
would far exceed the limits admissible. For this 
reason each motor on the Simplon locomotives is pro- 
vided with two special starting transformers, by which 
the pressure is reduced at starting toa safe limit, and 
can, as the train gathers way, be then oy raised 
to the full voltage. One of these transformers is fitted 
at each end of the locomotive just in front of the 
driver’s platform. The diagram of connections, Figs. 
13 and 14, page 448, shows that the electrical equip- 
ment is arranged in two halves, completely indepen- 
dent one of the other, each half containing one motor 
with its starting transformer and a complete set of all 
switches, safety devices, and recording instruments. 
The arrangenient is symmetrical throughout. There 
are two foot-plates, and the locomotive never requires 
to be turned round.’ Should a defect occur in one-half 
of the system, the engine can still get home on the 
other. 

To facilitate the running of the engine over switches 
and crossings, and also in view of the high tension 
of the prim current (3000 volts 16 periods), 
there are, it will be seen, two current-collectors which 
lead the current from the two phases of the overhead 
lines to the starting transformer. The third phase 
is connected with the track through the wheels. The 
line phases are fitted with wire-fuses, and the earth 
phase has a transformer for measuring the total cur- 
rent. The starting transformers have ten steps, com- 
mencing with 3000 volts on the primary and 1000 on 
the secondary. The voltage on the latter is then raised 
7 to that of the line in steps of 200 volts each. 

e commutator controlling the secondary voltage can 
be operated from either foot-plate by means of a chain 
gear, which operates the two starting-drums, each one 
of which is connected to a transformer. Intermediate 
resistances are inserted on passing from one stage to 
the other. The transformed current passes through a 
reversing switch, by which the two line phases can be 
exchanged one for the other, with a view to changing 
the direction of travel. Current distribution to the 
motors is effected through a pole switch, of which there 
is one for each winding—i.e., one for switching from 
6 to 12 pole-numbers, and the other for the 8 to 16. An 
oil contact-breaker (maximum current cut-out) is con- 
nected with each pole switch, and cuts out the corres- 
youdeg winding when the highest admissible current 
strength is exceeded, and makes it possible to locate 
with facility the particular winding in which a break- 
down of the insulation may have occurred. The four 
oil contact-breakers can also be opened by hand from 
both platforms by means of a cord, and thus can serve 
as emergency switches. The reversing switch con- 
nections of the pole-changer are operated from the 
drivers’ platforms by compressed air, the arrangement 
of which is shown in Fig. 14. The valves for this are 
combined with a small controller valve, so arranged 
that only the two windings of a motor, and not the 
two pole-numbers of one winding, can be switched in at 
the same time. The actual switches are conveniently 
located in casings mounted at the sides of the engine. 
A broad central passage gives access from one platform 
to the other. 

In working a train the procedure is as follows :— 
When the driver has been given the weight of the 
train he has to haul, he places the starting transformer 
to the position corresponding to the voltage in the 
secondary which his experience shows to be the most 
suitable. At the same time he brings also the revers- 
ing switch into the position required for the given 
direction of travel. . He then closes the pole-switches 
which correspond to. the two lowest S—t.¢., 
he switches the motors on to the 16 and 12 pole 
windings, these windings being thus in parallel. 
Should the torque’ thereby attained be insufficient 
for starting the train and ‘gathéring ‘speed, he ‘in- 
creases it by raising the voltage on ‘the of 
the starting transformers, and continues this as the 
8 rises till full: pressure ‘of 3000 volts is attained. 

e thereupon disconnects the 16-pole winding, and ‘the 
train then speeds up to 35 kilometres per hour; which 
is the rate corresponding to “the - 13'pole winding: 
Should a higher speed be needed, the driver brings the 
starting transformer back a few steps, switches in the 
8-pole winding and inéreases the current up to full 

ressure, and finally switches off the 12-pole winding. 

n a similar way, the highest s can be obtained by 
switching in the 6-pole winding | On starting, accordir 
to the train-load and aéceleration, the current streng 
is 1 to 1.5 times’that at normal’ load. The'efficiency 
during the starting period is between 60 per cent. and Bd 

r cent., and the phasé displacement between 0.5 and 
.8. When stopping in the ordinary way the driver first 
brings the pressure down to-1000 volts; he then opens 
the throw-over switches of thé péle connections, and 
places the controller-handle in the mid-position.. Should 
a sudden stop be — it is only necessary to use 
the emergency switch, by which means «the “polewen-+ 


nection switches are all opened, thus cutting off the 
current supply to the motors. 


» in an -emer- 


}contains a considerable amount of information of use 


-ever-sea commerce might well have 


which is effected by a hand-lever and a compressed- | 
air relay. ; 

All the switches and handles used in starting are so 
interlocked that improper manipulation is not pos- 
sible. The current passing through the motors is 
indicated by ammeters placed on the driver's foot- 
plate, and the driver is thus able to read off at any 
time the demand which is being made on his engine, 
and can see at once whether he is running with proper 
efficiency and with a reasonable phase difference. Th 
makers claim that the whole electric equipment is 
simple and easy to inspect, features which, they 
remark, differentiate it from the single-phase equip- 
ments as now built. 

The air-compressors for working the compressed-air 
brakes and the switches, and for raising and lowering 
the current-collectors, are in duplicate, and are eac 
driven by a 5-horse-power three-phase motor having a 
short-circuited rotor, and provided with an automatic 
governor. 
current from a separate winding on the starting trans- 
formers. Each compressor can, moreover, be driven 


matic governor fail. 

The lighting of the engine is provided for by a small 
continuous-current dynamo, motor driven, connec 
with a storage battery for supplying current in case of 
the failure or cutting out of the Yine supply. 

The current-collectors and connections are _illus- 
trated in Figs. 5,6 and 10. The two short bows have 
a small amplitude of oscillation, and are carried by 
two main arms joined together by a hollow cross-bar. 
They are able to oscillate independently one of the 
other. In the running position the short bows are 
always inclined in a direction opposite to the direction 
of travel against the effort of theirsprings. When the 
tension of these springs exceeds a fixed fimit, or when 
the bows arenear their limit of displacement, the springs 
of the main arms come into play, and provide for 
any further deflection. The sliding contact-bars are 
triangular brass tubes... These can revolye round their 
axis, and bear against the overhead wires with a 
pressure of about 6 kilogrammes (13 lb.).. The three 
surfaces wear very regularly, In the Simplon service 
such a contact-piece lasts on an average for a total of 
2800 kilometres (1740 miles), and under favourable 
conditions it will be good for as much as 5000 kilo- 
metres (3120 miles). The cost of replacement is there- 
fore extremely low. From time to time a little grease 
is applied to these sliding-contacts by hand. They 
cause but little wear on the overhead wire—viz., some 
0.12 millimetre (0.0047 in.) only in two years on a 
wire 8 millimetres (0,315 in.) in diameter. 

The sliding contacts are connected to the loco- 
motive current-conductors by insulated cables; the 
whole supporting frame, with its springs, compressed- 
air cylinders, and other mountings, is earthed. 

The power of the locomotives in the various condi- 
tions of service is much higher than that provided 
for in the specifications as given above, and it will thus 
be possible to cope with an increase in the normal 
train-load, and to use the locomotives for traction on 
the Iselle-Domodossola line, where the maximum 
gradients are 2.5 per cent. (1 in 40). 


(To be continucd. 








TRADE OF JAPAN IN 1908. 
Tue trade depression which was experienced in 
every industrial country in the world during last year 
was felt with special intensity in Japan, coming, as it 
did, ‘after the great activity during the war. with 
Russia, and the commercial boom which followed _ it. 
The value of the s imported into Japan during the 
ear was 44,534,616/., and of the exports 38,612;580/., 
‘ing a total of 83,147,196/., parr peck 11,471, 8262. 
less than the previous year, but still over 13,000,000/. 
more ‘than in 1904. It must, moreover, be remem- 
bered ‘that the year was one of declining prices, ‘and 
that thé fall in values was consequently larger than 
the real fall in quantities. * During the Tast ew years 
there’ has been ‘considerable ‘overtrading, and the 
granting . of excessive credit facilities reached an 
absurd pitch, and there were large numbers of failures, 


gency the current-collecting bow can also be lowered, | 


These motors are supplied with a 100-volt | 


separately, through a special switch, should the auto- | Pohacco 






machinery and fertilisers, which show that the Japan. 
ese are paying attention both to mechanical industry 
and to agriculture. The following table gives the 
values of the chief kind of imports during the past 
three years :— 











Articles, | 1906. 1907 1908. 
£ £ £ 

Animals P a | 28,000 95,400 120, 5¢ 
Grains and seeds .. vis ..| 4,076,700 | 4,840,600 3,932,800 

Beverages and comestibles ..| 1,501,200 | 1,127,800 898,06 
Sugar and confectionery .. .| 2,455,400 | 2,049,500 2,020,700 
Wines, sp‘rits, and alcohol :| 164,600} 104,500 92,10 

Hides and skins... be .. 597,600 791,700 567,% 
| Drugs, chemicals, and medicines, 1,044,900 | 1,082,500 998,500) 
| Oils, fats, and waxes ¥ - | 1,870,400 | 1,963,900 | 2,296,400 
Dyes, —— paints, &. ..| 1,077,000 | 1,207,000 1,110,000 
| Yarns, threads, and materials .. 10,803,700 |14,750,000 11,127,100 
| Textile fabrics > ad . «|. 4,481,300 | 3,838,900 3,252,700 
| Clothing and accessories. . . | 250,700 253,800 229,500 
| Paperand paper manufactures..| 832,300 | 863,000 651,300 
and minerals .. * 8 148,100 | 232,600 345,700 
Metals, iron and steel .-| 3,091,290 | 4,384,200 3,804,100 
various... .-| 1,116,600 | 1,097,700 803,000 
Metal manufactures are --|. 948,900 | 1,238,400  1,267,S100 

| Earthenware, glass, glass manu-) | ; 
factures .> .. Me .-| 869,400 309,100 246,200 
‘0 mi ve ..| 178,100} 83,100 79,800 
Vehicles and vessels ..| 721,500 | 928,900 942,400 
Clocks, instruments, &c. . . . | 622,800| 423,800 349, 714 
Machinery .. — = --| 1,885,800 | 2,827,600 3,498,600 
Manures s2 . | 2,954,400 | 3,966,600 4,211,200 
Miscellaneous . 1,632,678 | 1,775,975 | 1,590,416 
Re-imports .. 97,600 | 135,300 98,200 
Grand total 44,534,616 
} 


. 42,750,878 |50,476,875 





It ought to be explained that, of the large sum in 
the above table for yarns, threads, and materials, the 
greater part was for raw cotton from the United 
States, India, and China, which was worked up in 
the Japanese mills sufficient not only to supply the 
wants of Japan, but to export considerable quantities 
to China and nei comp tey, Burra aay a fact which 
ought to be noted by the cashire manufacturers, 
The Germans are their keenest competitors in the im. 
port of yarns. The following table shows the total 
imports during the years-1906-8 from the various coun- 
tries, and shows that while the United Kingdom still 
has the largest proportion, the amounts for other 
countries is increasing. The large amount for India is 
chiefly for raw cotton :— 









































Country. 1906 1907. 1908. 
£ £ £ 
United Kingdom .. 10,342,202 | 11,866,684 | 11,004,030 
India oe pa .. 6,157,160 7,614,731 | 5,035,612 
Australia .. ae 421,405 798,164 | 305,617 
Straits Settlement 251,941 | 312,604 275,842 
Canada... a 102,320 | 124,250 | 114,300 
Hong Kong 69,901 | 83,771 113,877 
Total British ..|17,344,929 | 20,800,204 | 16,849,278 
United States .| 7,140,595 | 8,237,856 | 7 
ina .-.-.. - = | core onn | f- 6,041,684 | 7 
Kwungtung province .. } | 5,859,250 | { 899,321 | 410 
Germany .. ve . | 4,338,543 4,866,082 | 4,724,266 
Dutch Indies... a . | 2,400,982 | 2,249,863 | 2,446,4¢4 
Corea \. ae os | 837,690 1,671,259 | 1,400,422 
French ‘India | 766,161 | 884,339 | 866,(°8 
Belgium | 1,077,086 1,367,743 754,441 
France 510,127 717,131 | 535,574 
Egypt ‘“ 170,437 352,923 | 517,907 
Switzerland 457,368 318,180} 274,482 
Siam = ois 325,827 279,575 274,378 
Austria-Hungary 282,284 | 260,502 | 209,611 
Philippines we . | 116,693 220,416 | 165,655 | 
Sweden... e au +} 107,800 | 135, 100 140,10 
Netherlands 126,800 | 122,90; 104,10 
Asiatic Russia .. 143,655 169,014 | 88,218 
Italy Re 55 64,943 | 96,252 | 67,720 
Othcr countries _. 680,708 786,681 | 679,174 
* Total .. 42,750,878 | 50,476,875 | 44,534,616 
| 


_Our_ readers are, no doubt, chiefly interested in 
machinery, and the following table shows the exact 
shares enjoyed by the principal countries during the 
past three years :— 





1907. 

















have learnt their lesson, “and that soun 
will be adopted in the future." , ; 


« The report on: pegeer pear, by Mr, EF. F,,Growe, 
mercial Attaché te" British Embassy ‘at Te 


der meth 


te 


to those who are intérested in. the géneral' trade of 
Japan ; but we cari only touch on a few of the points 
which are likely to bé.of. use to our readers, who 
will be chiefly interested in the imports, which show 
a shrinkage for the year of 5,942,259/., or over 1 per 
cent. . Still, as the governor of the Bank of Japan 
said in his annual review of trade, in view of the 
depression that was experienced all over the world, 
one cannot help feeling that the falling off in Japan’s 
been ater, 
and there is, consequently, something to be thankful 









and it is hoped that those who Were mainly responsible. 











| 
Country. | 1906, 1908. 
3 | Lin y * £ 

United Kingdom .. “a .-| 1,608,600 | 1,582,000 2,070,400 
United States oA Ba ..| - 622,400 | 851,100 916,210 
Germany .. es i -.| © 210,200 328,000 453,400 
va oe vs | 26,700 41,900 18,300 
countries .. “s - | 217,900 24,C00 40,300 
*% Total a =! x . | 1,885,800 2,827,600 | 3,498,600 


~ It will be noticed that the Britivh share has advanced 
from 52 to 59 per cent. - This large proportion is, to a 
great extent, due to the increased purchases of cotton- 

inning machinery. During the year the value of 
this class of machinery iniported from Britain was 
521,000/. ; from’ Germany, 16,100/. ; and from other 
countries, 27000. is is very satisfactory for the 
British makers of machinery ; but, of course, it oug!it 
to be remembered that the machines are used in mills 
which compete with those of Lancashire, The Unite«! 
States and Germany are the two chief competitors wii) 
Britain in the import of machinery, but in the most im- 








for. There are a few bright spots, represented by 





portant departments Britain holds a long lead over her 
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two competitors. There are, however, a few exceptions. 
The United States takes the lead in the importation of 
electric and paper-making machinery, and to a lesser 
extent in —— and sewing-machines. In electric 
machinery we have dropped behind, and the outlook 
is not over promising, as one of the largest American 
concerns is going to combine with an already estab- 
lished Japanese engineering works, and start manu- 
facturing locally on a large scale. It is a significant 
fact that during the year the Japanese ex 
machinery of their own manufacture to the value of 
230,000/., and they are certain to develop this trade, 
but still Mr. Crowe thinks that with the industrial 
expansion that is bound to take place in Japan, there 
must continue to bea growing demand for most kinds 
of machinery, especially the costly and complicated 
sorts, and it behoves our makers to see that they main- 
tain the position which they already hold in this market. 
The item of materials for building and bridgeconstruc- 
tion is one of the general tariff numbers on which there 
is a duty of 25 per cent. ad valorem. It is a very com- 
prehensive heading, and includes all sorts of things, 
such as electric wire posts, caissons, railway signal 
apparatus, &c. The principal countries from which 
supplies are drawn are the United ar America, 
and Germany, as will be seen from the following table : 


| 














Country. 1906. 1907. 1908, 
ees a eee Cae 
United Kingdom .. .. _—_..|_ 87,000 | 128,000 | 202,000 
United States |. |. ..| 48,€00 | 90,000 | 156,000 
Germany .. ie bo a 400 | 1,700 3, 
Other countries .. a --| 6,900 2,700 3,900 
Total... .. ..  ..| 92,900 222,400 | 394,900 


The American contribution consists chiefly of bridg- 
ing material, because so far American bridging practice 
has generally been followed in Japan, but there ap- 
pears to be no sound reason why British contractors 
should not compete for this elass of work, which, in 
view of the large number of rapid rivers in Japan, ought 
to continue to be of importance for many years to come. 

The report to which we have been referring contains 
a good deal of interesting information on the subject 
cf direct trade which we commend to the attention of 
all who are dealing with Japan. They must recognise 
the changing conditions and must adapt themselves 
to them, and above all they must bring themselves into 
closer touch with the people of the country who are 
to use their productions. 








SOME RECENT POINTS -IN WORKMEN’S 
COMPENSATION LAW. 

Employcrs Cease Compensation. — The County Court 
Judges sitting as arbitrators in workmen’s compensation 
cases are delivering judgments every day, but rarely are 
these of sufficient interest and importance to merit the 
attention of our readers, who, of course, are only con- 
cerned in points of law, which are of most weight and 
value when they have been decided by the Court of Appeal. 

As a rule, therefore, we only notice appeal cases. 
There are, however, at this season—when the Court of 
Appeal is not sitting—occasional cases turning up.in the 
Arbitrators’ Courts which present novel points of some 
interest to employers and workmen who are watching 
the a of workmen’s compensation law. In 
Liverpool County Court on September 14, the arbitrator 
ina ee tye case had before him the application to 
file a voluntary agreement entered into between a dock 
labourer and the Shipping Federation. The labourer 
had received an injury to his head in the course of his 
work on board a Limerick steamer, and there was sub- 
mitted for registration a written agreement that he should 
have a “‘ payment of 10s. a week compensation, such pay- 
ments to continue during the total or partial incapacit 
for work, or until the same ‘shall be ended, diminehed, 
increased or redeemed.” The wording is in accordance 
with the usual form of an arbitrator’s award. The Ship- 
ping Federation alleged the agreement was for payment 
of 10s. a week during the period of total incapacity only, 
and they objected to the continuance of payment during 
partial incapacity or “until the compensation should be 
ended or diminished,” &c. 

The Shipping Federation’s’ case apparently was that 
the true agreement was that the labourer should cease to 
have a claim for compensation as soon as total incapacity 
ceased, and that at the moment when the labourer sought 
to have this agreement filed he was no longer totally in- 
capacitated, and that therefore the terms of the agreement 
had automatically been fulfilled. Their object in opposing 
the filing of the agreement evidently was to prevent the 
abourer continuing to receive payments until the arbi- 
trator had decided to end or diminish the payments, for 
the law’s delay sometimes involves a continuance of pay- 
ments for some weeks after total incapacity has actually 
ceas!. Unfortunately in this.case there appears to 
have been some conflict of verbal evidence, and the 
County Court. Judge was not satisfied that the written 
agreement submitted for registration actually exp 
the azreement verbally arrived at by the parties, and 
h2 th: refore refused the application to have it reeorded, 
but without costs. Had. the agreement been recordéd, 
it Would thereupon .have had the effect of a county court 
judgiwent, and the Shipping Mederation would have been 
reed to pay weekly until the arbitrator released them 
from liability. It should be observed the arbitrator is 
given the power to correct any clerical error in the award 








arising out of any accidental slip or omission, and it is 
presumed, in considering this case, that he exercised such 
anes in regard to the voluntary agreement, for he said 

e would record the agreement if it was amended to read 
“*10s. a week in accordance with the Workmen’s Com- 
pensation Act,” and that if the Shipping Federation’s 
view of the ment were the true one, they should, 
on paying to the labourer, get his receipts agreeing to com- 
pensation “during total incapacity.” We do not know 
if this case will go to the Court of Appeal; if it does not, it 
may be assumed the applicant consents to the employers’ 
interpretation of the ment. 

Tf, on the other hand, the labourer appeals and insists on 
the written word of the agreement (which it would seem 
was in the terms of the usual form adopted by the arbi- 
trators’ award, #.¢., “‘payment to continue during the 
total or partial incapacity for work, or until the same 
shall be ended, diminished, increased, or leemed in 
accordance with the provisions of the Act”), and the 
labourer declines to give the receipt in the form required 
by the employers, it may seem that an injustice has been 
done by the learned arbitrator's decision to refuse to record 
the written agreement and give the applicant legal power 
to enforce it at once. 

The decision appears at least to enable employers to 
cease paying compénsation fixed by agreement, at the 
moment they allege total incapacity has ; and when” 
the agreement has not been recorded, they are, of course, 
free from the risk of execution, and the workman then 
has the burden thrown upon him, and the cost, of proving 
his right to a continuance of the payments. The Court of 
Appeal probably would not favour an arbitrator’s recom- 
mendation that an agreement might be recorded which 
would limit the continuance of payment till total in- 
capacity has ceased, and so prevent the workman petting 
weekly compensation until thé arbitrator has orde 
that compensation should be varied, or cease. This case 
has been described as ‘‘a far-reaching decision,” but it 
should be remembered that the arbitrator in the County 
Court cannot alter the terms of the Act so as to reverse 
the position of the employer, in which, by the usual form 
of award, he is compelled to continue compensation until 
he has satisfied the Court that incapacity has ceased. 
The danger of this decision seems to that it may en- 
courage some employers to get ignorant workmen to sub- 
scribe to an agreement which shall run only for the period 
of total incapacity, which means less to the workman than 
the Act allows. 

Exevutors’ Liability.—Another new point was raised, 
which came before the Llanidloes County Court Judge 
as arbitrator under the Workmen’s Compensation Act. 
The applicant was a farm bailiff, who was engaged 
by. Mr. F. G. Jones, the executor of an estate. . It wasa 
loose verbal engagement to ‘‘look after the farm” while 
the executor was winding-up the estate. In the course of 
his work on the farm the applicant was disabled by the 
loss of a thumb in an accident. The case is one that is 
not provided for in the Workmen’s Compensation Act, 
and the question was, Can an executor be reckoned as an 
‘‘employer” under the Workmen’s Compensation Act? 
The Rability of an executor, generally speaking, goes to 
the extent of the assets in his hands, and he is, of course, 
responsible for the maintenance of. the estate. The em- 
ployment of the farm bailiff to look after the farm was 
within the scope of his duty to the estate, and ,the 
executor therefore was in the relation of employer to 
the farm bailiff, who was the applicant for compensation. 
In point of fact, he was theemployer simply because he had 
engaged the services of the applicant. e County Court 
Judge in this case observed that the only pomt was 
whether an executor could be made _ personally liable. 
The Act says nothing about the liability of an executor 
qua executor, but he is obviously liable personally as the 
employer of the workman. Asexecutor an employer who 
becomes personally liable for workmen’s compensation in 
respect do employé engaged by him for service on the 
estate of which he is executor is indemnified to the 
extent of the assets for any obligation incurred within the 
scope of his duty as executor. In this case the arbitrator 
awarded 10s. a week to be paid to the farm bailiff, and 
the executor was granted an ordér that he might c 
the outlay to the assets of the estate. It is an entirely 
novel point; but it may be assumed that in respect of 
workmen's compensation claim the executor would be 
personally responsible if he engaged the workman, and 
that, as executor, he is entitled to charge the amount to 
the estate. 

Cercbral Hemorrhage: Conflict of Medical Evridence.— 
The arbitrator in the case of Johnson rv. Owners of 8.8. 
Torrington decided an interesting point at Liverpool on 
September 23. The applicant was the widow of a man 
who had died within two hours of a sudden attack of 
illness while at work in the stokehold of the steamer: 
Two qualified medical men gave their opinion that the 
deceased met his death by cerebral hemorrhage as the 
result of excessive heat in the stokehold and the copious 
amount of water he drank. Their opinion was on 
the description of the symptoms given in the evidence of 


the chief engineer, who was present when the man was 
overcome. the other hand, a medical man called by 
the respondents did not think the man’s death had been 


caused by cerebral hemorrhage as a result of excessive heat 
of the furnaces. Heat stroke, which is quite different, 
was not uncommon among stokers; but he had never heard 
of cerebral hemorrhage as a disease to which stokers are par- 
ticularlyliable. Upon the evidence the arbitrator inclined 
to the belief that the man’s death was caused by cerebral 
hemorrhage as the result of excessive heat, and as the cases 
of heat stroke decided in the Court of Appeal favoured the 
spulicoss. the award in this case was given to the widow. 

difficulty of the arbitrator was to decide whether the 
e was a natural ailment unconnected 


cerebral hemorr 





with the circumstances of the man’s occupation. This is | 





a frequent problem. As an arbitrator in a London 
County Court remarked the other day in a case where 
there were two médical gentlemen on one side and two of 
equal authority on the other side, the Judge, with little 
or no medical knowledge, had to decide between them. 
The Judge of the Clerkenwell County Court has su 

to the Home Secretary that where the question to bedecided 
in a compensation case is a purely medical one, there 
should be a rota of medical referees, so that the medical 
men on each side should choose a re who would 
examine the applicant, and. whose report would be conclu- 
sive. If in every case one of the referees on the rota were 
selected to decide, there would be no need for’ the four 
doctors who are so often engaged in these cases to come into 
Court to puzzle the J udge. Yontradictory evidence given 
by medical men of equal standing does not contribute to 
the 


administration of justice. 








“THE COMPLETE STUDENT.” 
To THe Eprror or ENGINEERING. 
Str,—There are several points in Mr, Robinson’s letter 
in your last issue with which I certainly do not agree. 

r. Robinson states that ‘‘all engineering designs are 
based on scientific principles, which are best acquired at a 
technical college.” That is only trué in a very limited 
sense. Many of the principles governing designs are only 
very vaguely traceable from the scientific principles 
taught at colleges, but are empirical rules upon 
generations of experience. College science can help the 
engineer to use this experience more rationally than he 
could without it, but it can never replace it. | Most 
designs are based upon precedent rather than principle, 
and this is because precedent is the expression of many 
principles working m unison together, but not labelled 
and distinguished from one another. ~- 

What Mr. Robinson fails to realise, however, is that thé 
merely academic man or college. bookworm has,'when he 
leaves college, a strong. bias: towards .strict .elemental 
principles, which puts him out of harmony with the. pract 
tical engineering world, which is so seldom strictly scien. 
tific, That bias has to be removed heres sugcess Can 
attained, and it is better that it should never be f : 
and in any case the su ul engineér is one part know- 
ledge and ten parts general capability. ° = 

ours truly; * " 
, ’ FRANK Fos?rk. “ 
7, Victoria-road, Whalley Range, Manchester, ° 
September 27, 1909. 








*““CALCULATION OF INDICATED HORSE- 
POWER.” 
To Tue Eprror oF ENGINgERING. 

S1r,—In your last issue Mr. C. H. Wingfield gives a for- 
mula for the calculation of indicated horse-power, modified 
for use with the slide-rule, In the first edition of my little 
book, ‘‘ The Slide-Rule,” published in 1894 (also ini ‘the 
eleventh edition, 1908), I\gave a rule represented by the 


2 ‘ 
formula :—P N1 ms . This seems to have an advantage 
over Mr. Wingfield’s formula, since the first setting (502 on 
the C scale to cylinder diameter on the D scale) gets rid 
of the divisor once for all, leaving the other factors to be 
taken in their. usual sequence. A more important ad- 
vantage is that 502 on a 10-in, scale can be more accu; 
rately located than 2521 on a 5-in, scale. 

Yours truly, 
©. N. Pickworrs. 
Fallowfield, Manchester, Septémber 28, 1909. 








‘*PADDLE v. TURBINE-DRIVEN 
STEAMERS.” 
To THE EprTor oF: ENGINEERING. 

Sm,—In a letter on the above subjeet, published in 
your issue of the 24th ult,,.Mr. G. B. Richards makes 
the following statement :—‘ In the special service which 
the Viking and Béen-my-Chree.so ably perform ; » . there 
is practically no, manwuvring;attgched to. their daily 

rformance. . They leave the Janding-stage pier at 

ive 1 (or Fleetwood, as the case may be), steam 
straight out, and on arrival at Douglas répeat the per- 
formance with comparatively few manceuvres.” 

I think Mr. Richards cannot have closely observed the 
working of these two steamers, or he would have noted 
the following facts :— a 

1. That the boats have frequently to take a round turn 
in the River saree | when approaching or leaying the 
landing-stage, threading their way through the numerous 
as in the river. 

2. t upon leaving Douglas these steamers have 
always to back out from the pier and turn in order to get 
on their course, often having difficulty in evading the 
ever-venturesome pleasure-boats in the bay. 

Yours truly, 
C. J. Buackpurn, M.LN.A., 
Superintendent Engineer, Isle of Man 
Steam-Packet Company, Douglas. 
Douglas, September 28, 1909. 





FLOATING CRANE FOR MONTREAL, 
To THe Eprrok oF ENGINEERING. 

Srr,—The floating crane, described in your issue of 
September 17, for Montreal Harbour, is a very close copy 
of the “Hercules” floating crane at Liverpool. 1s 
crane was designed and constructed by me for the Mersey 
Dock several years. ago, and the design might have 
been acknowledged. 

Yours truly, 
‘ Gro, Russeu. 
Belmont, Uddingston, N.B., September 22; 1904. 
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DIAGRAMS FOR FOUR-SPEED THREE-PHASE ELECTRIC LOCOMOTIVE. 
CONSTRUCTED BY MESSRS. BROWN, BOVERI, AND CO., ENGINEERS, BADEN. 
(For Description, see Page 444.) 


PLUG CONTACT 
FOR HAND LAMPS 


SAFETY 
SWITCH 


BLOW OUT 


SIGNAL LAMPS 


46-8 POLE 46-8 POLE 





Fie. 13. Dracram or Etecrric ConnectTIONS, 





WHISTLE 








WON RETURN VALVE 


Fig. ta 


EMERGENCY CUT OUT EMERGENCY 
cur our 


CONTROLIER 





AIR MOTORS 








REVERSING 






NON RETURN VALVE 4IR RECEIVERS 






SAND &0X 


MTEC. 


Fie. 14. Dracram or ComprEssED-ArR CONNECTIONS. 


University ExTEenston Guritp.—Mr. Banister Fletcher, | from Miss Gaudet, honorary secretary to the course, | under the supervision of Mr. E. R. Dolby; M. Inst. C.E., 
F.R I.B.A., will commence a course of twenty-four Univer- | 120, Cheyne Walk, Chelsea, S.W. as consulting. engineér.- The ‘boiler-house contains twe 
sity Extension lectures on “Ancient Architecture,” at steam boilers, working‘at 80 Ib. pressure a square 
the British Museum, by permission of the Trustees, on | _Crry or Lonpon Union, Homerton Inrremary.—| inch, each of them being 30ft. long by 8 ft. in_ dia 
Tuesday, October 5, at 4.30 p.m. The lectures will deal | The new workhouse and infirmary at Homerton, which | meter. They are supplied with softened water. There 
with Egyptian, Assyrian, Persian, Greek, Roman, Karly | has been built for the Guardians of the City of London | are two calorifiers m the basement, each of which '- 
Christian, and Byzantine architecture, and will be fully | Union, was formally opened on Saturday, the 25th ult., | large enough to supply the whole of the heating anc 
illustrated with lantern-slides and pms hs. The | by the Rev. Thomas Grear, Chairman of the Board. The | hot-water service. e laundry comprises a steam-engine, 
course will appeal not only to architects, but to art | buildings have been designed for the accommodation of | rotary washers, and hydros for wringing, drying-cham- 
students. and the general public, and incidentally to | 661 inmates and 63 officers, and have cost between 50,000/. | bers, &c., also the usual ironing-machines an mangles. 
travellers, to whom a knowledge of architecture is now | and 55,000/., the average cost per head being 154/. The | Steam is used for heating in the kitchen. All the new 
a as a necessity. The objects in the Museum | architect responsible for the work is Mr. Albert E. | buildings are lighted with electric light, the current 
will be explained in the class held after the lecture. Fulh| Pridmore, and the builder, Mr. Albert Monk, of Lower | being obtained from the Hackney Borough Council. The 
particulars and prospectus of the course can be obtained | Edmonton, The whole of the work was carried -out | lamps used are chiefly of the Osram metallic type. 
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HIS MAJESTYS SUBMARINE-BOAT 


att i 


CONSTRUCTED BY MESSRS. VICKERS SONS AND MAXIM, LIMITED, SHIPBUILDERS, BARROW-IN-FURNESS. 














We illustrate above the latest type of submarine 
which has recently been delive at Portsmouth 
from the works of the makers, Messrs. Vickers Sons 
and Maxim, Limited, Barrow-in-Furness. The greatest 
secrecy has been maintained during construction, 
as she embodies many new ideas, and is said to be a 
great advance on all her predecessors, and is largely 
experimental. She is propelled by twin screws, and 
has a surface speed of about 16 knots, and a sub- 
merged speed of about 10 knots, which must be looked 
upon as a great improvement on what has been done 
before in the earlier types ‘‘ A,” ‘‘B,” and “*C.” Her 
displacement and bi += of action are also much 
greater, the latter far exceeding the 500 miles of the 
““C” class In addition, her effectiveness in torpedo 
attack is much superior to that of anything so far 
attained. In size she is probably the largest sub- 
marine afloat. 





STOVE’S HOSE-COUPLING. 

Tuer hose-coupling of which we give an illustration 
herewith has been designed as an improvement on 
Nunan and Stove’s coupling, which is now largely used 
in the British, Japanese, Russian, Chilian, and Portu- 
guese navies, the Indian Marine, P. and O. Steam Navi- 
gation Company, British India, Cunard, White Star, 
and other steamship companies. In the older form of 
coupling there are two sleeves, one revolving over 
the other, by means of which any twist there may 
be in the hose when coupled up will be removed 
when the pressure of water is applied, and although 
excellent results have been obtained from it, trouble 
has arisen owing to the sleeve being occasionally 
damaged. When this occurs and the sleeve becomes 
bent or dented, the outer sleeve will not revolve, and 
leakage is caused. In addition to this, the coupling 
is not suitable for suction, as the loose sleeve draws 
air. Inthe coupling we illustrate, the double sleeve 
has therefore been replaced by a single sleeve, and other 
modifications have been made. Its action is similar 
to that of the old one, in that it allows the hose to 
untwist when the pressure comes upon it, with the 
added advantage that it can be used for suction as well 
as for delivery. 

Uur illustration represents a longitudinal section of 
one half coupling, which. very clearly shows the 
method of construction. It will be seen that the 
hollow stem A is made with a flange B on its outside, 
aud that the ring or socket C is provided with a 
flange D on its inside, which bears against the flange B. 
he part D is cupped or chamfered so as to form, 
with the ring E, a s which is filled with soft 
packing material, denoted by the hatched lines in the 
section, Over the ring E is placed another ring of 
metal or other material, and over this the grooved 
ring F, which has a flange on its outside as shown. 

_ into the groove in F a rubber ring G is sprung, 
forming a joint with. the coupling on the next length 
of hose. All the loose parts we have mentioned 
are securely held in place by the ring H screwed 
into the socket C; this also squeezes up the packing 
‘tween the socket and the ring E, and so makes 








' were ship 





a perfectly tight joint. The sleeve A is prevented 
from coming out of the socket by the ring I, which is 
screwed into place by means of the thread on its outer 
circumference. Both the rings H and I are held in 
pa by a small screw in each. Should there be any 
eakage due to wear, it can be easily anus by 
tightening up the ring H. This coupling can be taken 
to pieces immediately and any dam part can be 
rep . Two lengths of hose can be quickly joined 
by the hand alone, by means of the lugs shown, no 
mallet or other tool being required. Other advan- 
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tages claimed are that there are no screw-threads to 
damage, and the coupling can be taken to pieces with- 
out unwinding the hose. 

We have seen these couplings tested to 100 Ib. ae! 
square inch water pressure, under which test they 
showed no signs of leakage, and we understand that 
they have been subjected to considerably - higher 
pressures with very satisfactory results. The hose we 
saw tested was purposely twisted into the form of a 
corkscrew, but it quickly straightened out on the 
application of the pressure. The couplings are made 
by Nunan’s een Donstings, Limited, 10, Norfolk- 
street, Strand, W.C. 








TRIALS OF THE JAPANESE ARMOURED 
CRUISER ‘“ IBUKT.” 

TuRovGH the courtesy of the Fore River Shipbuilding 
Company, Quincy, Mass., we are enabled to print the 
following particulars of the results obtained with the 
—_ marine tur)ines on the Japanese armoured cruiser 

ki :— 

The Japanese armoured cruiser Ibuki has recently com- 

leted a series of very successful steaming trials at the 
ure Navy Yard inJapan. This.vessel is equi with 
pre — meme a built by a "ee athe 

ip mpany, 0 incy, Mass., U. Ww 
to Japan ta Pttalod in the vessel at the 











Kure Yard. The turb.nes drive twin screws, and are of the 
seven-stage type, having wheels of 12-ft. pitch diameter, 
and were guaranteed to generate 21,600 brake horse-power. 

The following table gives the results obtained on the 
various trials :— 





“i I i 2 | ot | Pal 
Power. Power. Power. | Power. Power. 
Duration of trial | 
hours 8 8 24 .-3 6 
Steam chest pressure- 
gauge.. je ..|' 221 228 20 06|| «OCC 
Quality of steam satu- | satu- | 35 deg. 28deg: 58 deg. 
rated rated sup. | sup. sup. 
Exhaust shell vacuum | | 
in.) 28.1 27.5 27.2 26.4 25.7 
Revolutions per min. , 151.2 | 189.1 215.7 235.5 250.5 
Brake horse-power ..| 5077 | 10,077 | 15,730 | 20,978 | 27,142 
Water per hour for | | 
main turbines ..| 108,021 | 183,083 | 256,910 | 380,389 | 407,987 
Water rate per brake) 
horse-power ++ 21.27 | 1817 16.35 15.73 15.08 
Available B.T.U. in 
steam .. «| 848 | 887 | 841.5 | 320 | 825.8 
Efficiency of turbines } 
percent.| 343 | 416 | 455 | 492 | 52 
Water rate corrected 
to contract condi- 
tions .. nA ; 16.76 } 13.88 
Guaranteed water 
rate .. ; - 17 | 15 





The contract guarantees were made on a basis of 250 Ib. 
steam pressure and 28 in. vacuum at 200 revolutions for 
two-fifths power, and 255 revolutions at full power. . The 
actual trial conditions were somewhat under these, and 
the corrected water-rates in the table are to allow for the 
differences. 

reversing power of the turbines was tested at the 
end of the four-fifths-power run by running astern for 
fifteen minutes, keeping the same firing interval and 
conditions in the boiler-room as were used in going ahead. 
The turbines ran reversed at 186.3 revolutions and deve- 
loped 11,035 brake horse-power. The general mancuvring 
qualities of the vessel were found to be excellent. 

The Fore River Shipbuilding Company -have also 
supplied Curtis turbines for the battleship Aki, and 
Japanese yards are building Curtis turbines for 
two other hattleships and three scout-cruisers. Two 
of the latter. were ordered as a result of the suc- 
cessful outcome of the Ibuki trials. Each of the tur- 
bines of the Ibuki has seven ahead wheels and two 
reverse beg ne = in - ae — ad a com- 

rtment formi y diaphragms inside e casY 
The first ahead wheel and each of the reverse whale 
has four rows of moving buck while the remaining 
wheels, have three rows each. steam leaving any 
wheel is directed through nozzles in the diaphragms on to 
the buckets of the next wheel: The turbines are reversed | 
by simply shutting off steam from the ahead steam-chést, 
and opening the valve to the astern steam-chest. The 
above turbines of the Ibuki are similar to those on the 
United States scout cruiser Salem, except that their pitch 
diameter i» 2 ft. greater. 








6000-H.-P. Spur-W Hee. Repuction-GRar: Exratum. — 
In our description of this plant on page 379 of our issue of 
September 17 last, the fraction w- g near the bottom of 
the central column should read on 
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THE LATE MR, THOMAS PERCEVAL 
WILSON. 


Ir is with great regret.that we have to announce the 
death of Mr. Thomas Perceval Wilson, M. Inst. C.E., 
which took place at his residence, Ferniehurst, South- 
ampton, oti Monday, September 27. The deceased 
gentleman was born in March, 1850, and has thus 
passed away in the sixtieth year of his age. He was 
the son of the late Rev. R. 
Rownham, and commenced his engineering career as a 
pupil of Messrs. Easton, Amos, and Anderson, being 
La he 7 8 engaged by the late Mr. E. A. Cowper 
in erecting pumping machinery in Sweden, and then 
by Messrs. fread, Wrightson, and Co., of Thornaby. 

e soon, however, returned to the service of Messrs. 
Easton and Anderson, superintending for them the 
carrying out of the South Hants Water Works, 
from which he proceeded, in 1870, to Antwerp, 
where he had chief charge of the construction of the 
water works. On their completion he went to Seville, 
for which town he also carried out the water works, 
starting thus a connection with Spain which en- 
dured to the end, other cities there availing them- 
selves of his experienced advice. In 1880 he joined 
the board of Messrs. Easton and Anderson, becom- 
ing chairman of the company on the death of Mr. 
James Easton, and at the time of his death he was 
an active member of the firm of Messrs. Easton, 
Courtney, and Darbishire, of 25, Victoria-street, 8. W. 
Mr. Wilson had in his hands, to a very large degree, 
the ‘‘ practicalising” of the treatment by iron of the 
Antwerp water supplies. The only available source of 
supply for this city of some 300,000 inhabitants is 
much contamina’ with organic matter, and the 
water is moreover turbid. A method of precipi- 
tating this turbidity by. means of spongy iron was 
accordingly adopted, but was soon superseded by Mr. 
Anderson’s method of passing the water through re- 
volvers charged with scrap iron, By this treatment, 
followed by sand filtration, the water is rendered very 
suitable for potable purposes. Mr. Wilson carried 
out the whole of the experimental work requisite in 
developing this process. e continued in active work 
up till within a fortnight of his death, and was, indeed, 
on the point of again resuming harness when the end 
came. He had long known that his life was pre- 
carious and liable to be terminated by a sudden heart 
failure, but with great courage he maintained his 
activity and his good spirits, being one of the most 
popular members of the St. Stephen’s and Junior 
Atheneum Clubs. He leaves a widow, two sons, and 
two daughters. 








Personat.—The Adnil Electric Ooxtiponr, Limited 
(late Messrs. Marpies, Leach, and Co., Limited), Adnil 
Buildings, Artillery-lane, E.C., have appointed Mr. J. B. 
Chambers their representative in the Yorkshire district, 
his present address being 76, Hill Top Mount, Roundhay- 
mer Leeds.—Mr. W. H. Booth has changed his address 
to Caxton House (West Block), Westminster, S. We 
have been asked to state that, in consequence of the in- 
crease of business, Messrs. Wallach Brothers, Limited, 
Royal London House, Finsbury-square, E.C., have re- 
moved their works and warehouse from 50, Tenter-street 
South, Goodman’s Fields, Whitechapel, E., to larger and 
more commodious premises situated at 20, Holywell-row, 
Finsbury, E.C. 





Screntirio EXursirion aT WESTMINSTER. —We under- 
stand that the Model Engineering Exhibition which will 
open at the Royal Horticultural Hull, Westminster, S. W., 
on Friday, October 15, will contain some particularly 
interesting exhibits. Among these will be a number of 
model aeroplanes, including a machine designed by Mr. 
G.»P. Smith, which won the gold medal in the recent 
contest at Wembley Park. - There will also be working 
model ‘electric railways, electric clocks; light machine- 
tools, model motor-boats, 1 model engineer’s workshop in 
operation, and ‘a working demonstration of wireless tele- 
graphy by the latest Marconi apparatus. Im addition, 
there will be a large number of entries in-the competitions 
for engineering and electric model-making. The Exhibi- 
tion will remain open for eight days, noon till 


10 p.m., and will close on Saturday, October 23. 





InsTITUTE OF MARINE ENGNEERS.—The opening meet- 
ing of the winter session of the above society was held at 
Stratford, E., on Monday, the 27th ult., the chair be 
occupied by Mr. A. Boyle. (yicu-president),’ who refe 
with t to the loss recently sustained by Hee Institute 
in the death of the president, Mr, James Dixon. This 
loss. will be much felt by the members, for Mr, Dixon 
Wwas.a man who was much esteemed, it has neces- 
sitated, for the first time in the history of the In- 
stitution, the refilling of the presidential chair owing 
to the death of the President during his year of office. 
At the Hg, of the Council the immediate past- 
president; r. James Denny, has consented to act 
as chairman till the end of the session. It was announced 
at ‘the meeting that the adjourned discussion on Mr. 
Robert Balfour's ‘* Refrigerating Installations” will 


take place in the hall of the Royal Society of Arts, John- 
street, Adelphi, W.C., on Monday evening, October 4. 
The annual dinner of the Institute wi 
November 3, 


be ‘held on 





F. Wilson, vicar of | 4 


NOTES FROM THE UNITED STATES. 
PxILaDELPHiA, September 22. 
Tux steel plants throughout the United States are 
steadily expanding their capacity. The past week has 
been quiet as to the volume of business in comparison 
to previous weeks, but the inguiries which have been 
made are strongly indicative of a further expansion of 
demand which will be largely made to cover the re- 
uirements of 1910. The railroad builders have been 
holding back for months excepting in a few noticeable 
instances. A few weeks ago quite a number of excep- 
tionally large orders were placed in Western and in 
Pittsburg mills, but the railway companies in general 
have been holding back until conditions, with which they 
were only acquainted, were favourable. From various 
inside sources it is now evident that quite a number 
of roads will soon place their orders for 1910 require- 
ments. These orders will probably begin in a week 
or so. One estimate places the probable volume of 
business during the next few weeks for steel rails at 
one million tons. The price will be continued at 
28 dols. for standard Bessemer rails; but for open- 
hearth rails the prices have not yet been made public. 
A great deal of railroad construction has been deter- 
mined upon for the coming a most of it naturally 
oe in the far North-West. The Alaska- Yukon 
ixposition has drawn a great deal of attention of 
bankers and capitalists to the possibility of that region. 
Hill and Harriman have had a monopoly of railroad 
construction throughout the north-western States, 
and the energy displayed in railway construction ‘will 
be continued notwithstanding the death of Harri- 
man. It is impvussible at this time to give =. 
thing like a definite estimate as to the probab 
mileage of next year, but it is known that it will 
at least equal the mileage of 1907. The great Gary 
plant, now in operation in large part, will turn out a 
considerable percentage of the rails for that region. 
Fifty-eight iy the fifty-nine furnaces owned by the 
Carnegie Steel Company are now in operation. Blast- 
furnace capacity -generally is being expanded, and 
prices are advancing, particularly in basic and Bessemer 
ig. Bessemer has advanced to 18 dols. a ton, and 
cos is close on its heels. The larger steel-makers are, 
generally speaking, their own pig producers, but even 
the United States Steel Corporation has to buy, and 
it is now in the market for some 45,000 tons. Blast- 
furnace capacity will be strained to its utmost when 
the great demand for steel rails above alluded to sets 
in, The adjustment, of the tariff has thus far made 
very little difference, but there is a spirit of discontent 
throughout the West, the outcome of which is uncer- 
tain. In all other branches of the iron and steel 
industry the volume of business is increasing. Buildin 
operations continue to call for large quantities o 
structural material. The plate-mills are more crowded 
than any other mills, largely because of the demand of 
this material for steel cars. 
pose of the railways to supplant wooden cars with 
steel cars, and as this work has only been started, it is 
evident that the plate-mills of the country have many 
years of maximum activity ahead of them to supply 
plate for steel cars. During the past few days struc- 
tural material has advanced 2 dols. a ton. Only 
moderate advances will be made from time to time. 
There is a disposition among American steel-makers to 
prevent fluctuations in prices. The desire is to restore 
prices to a fair profit, and then keep them there. Even 
the independents are disposed that way. 








Motor Matt-Coacn Lings ty Bavaria.—According 
to statistics published by the Bavarian Government, 
seventeen mail-coach or diligence routes have been worked 
by motor-cars in the year 1908 ; eleven of these were for 
permanent service, six for the summer service. The 
number of passengers carried was 595,345, and they tra- 
velled altogether 6,261,000 kilometres. The transport 
cost 464,110 marks, corresponding to 0.74 mark per car 
kilometre. The total takings of 540,998 marks left a 
profit of 76,888 marks, nearly 5 per cent. on the invested 
capital. 





APPRENTICESHIP ScHRME FOR ENGINEERS.— Arrange- 
ments have been made between the South-Western Poly- 
technic Institute, Chelsea, 8. W., and several of the 4 
engineering firms in Glasgow, and elsewhere, by whic 
students of the institute are allowed to enter their appren- 
ticeship. Those students who satisfactorily perform their 
work in the Logpernegphien gorge | Department during 
the first year may at once and'continue their 
work at one of the firms arranged for, and the students 
who have satisfactorily finished the second year’s course 
can proceed with their apprenticeship and return to col- 
lege, where they can continue their third session. In 
addition to this, any student who obtains the diploma of 
the college will have his apprenticeship reduced, and any 
apprentices whose careers in the workshops are satisfac- 
tory will be allowed to enter the drawing-office. It is 
hoped in this way to give a student a first-class training 
as an engirieer. Only those students who show an aptitude 
for engineering will be recommended, and no premiums 
are to be charged. The apprentices will also be allowed 
the standard rate of wages. Professor Campbell Houston, 
B.Sc., A.M. Inst. C.E., is head' of the Engineering De- 


It appears to be the pur- | Pas 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market was strong, and a usiness 0! 
13,500 tons of Cleveland warrants was done. Cash iron 


advanced from 52s. to 52s, 4d., and then eased off to 
52s, ., and the other transactions were at 52s 6d., 
52s. 7d., and 52s. 6d. one month, from 52s. 44d. to 
52s. 04d. five days, and from 52s. 104d. to 53s. 14d. three 
months. The closing quotations were below the best at 
52s. 1}d. cash, 52s. tid. one month, and 52s. 10$d. three 
months sellers. Buyers of hematite offered 62s. 3d., but 
there were no sellers. In the afternoon the market was 
weak, and 13,000 tons of Cleveland warrants changed 
hands at 51s. 104d. and 51s. 9d. cash, and 52s. 2d., 52s., 
and 52s. . one month, with closing sellers at 51s. 11d. 
cash, 52s. 2d. one month, and 52s. 8d. three months. On 
Friday morning the market was quiet, but the tone was 
steady. The business amounted to about 6500 tons of Cleve- 
land warrants at 51s. — cash, and 52s. 14d., 52s. ., and 
52s. 1d. one month. t the close there were sellers at 
51s. 104d. cash, 52s. 2d. one month, and 52s. 8d. three 
months. Buyers of hematite were easier at 62s. one month, 
but sellers quoted 63s. A stronger tone prevailed in the 
afternoon, when 5500 tons of Cleveland warrants were 
ut through at 52s. 1d. and 52s. 14d. cash, 52s. 3d. and 
2s. 34d. one month, and 52s. 4$d. and 52s. 54d. Nov- 
ember 9. Closing sellers quoted 52s. 2d. cash, 52s. 54d. 
one month, and three months. Monday being Glasgow 
Autumn Holiday, the market was closed, but when busi- 
ness was resu on Tuesday morning a strong tone 
ogee prevailed. The dealings amounted to 7000 tons of ° 
Cleveland warrants at 52s. 6d. and 52s. 54d. cash, 52s. 6d. 
and 52s. 8d. twenty days, 52s. 6d. ten days, 52s. 9d. and 
52s. 8d. one month, and 53s. 3d. and 53s. 2d. three 
months. Closing selle — 52s. 54d. cash, 52s, 84d. 
one month, and 53s, 24d. three months. Buyers of hema- 
tite offered 62s. 3d. one month, but sellers quoted 62s. 9d. 
In the afternoon the market was quiet, but steady, and 
Cleveland warrants were dealt in at 52s. 8d. and 52s, 84d. 
one month, and closing sellers quoted 52s. 54d. cash, 
52s. 84d. one month, and 53s. 3d. three months. The 
turnover amoun to 3000 tons, and in addition one lot 
of hematite changed hands at 63s. three months. When 
the market opened to-day (Wednesday) the tone was 
easier, and 5500 tons of Cleveland warrants were donc at 
52s. 44d. cash, 52s. 74d. and 52s. 7d. one month, and the 
closing quotations were 52s. “ cash, 52s. 74d. one month, 
and Bas. 2d. three months sellers. In the afternoon the 
market was firmer, and Cleveland warrants were dealt in 
at 52s. 4d. and 52s. 44d. cash, 52s. 44d. and 52s. 4d. seven 
days, and from 538. 2d. to 53s. 14d. to 53s. 2d. three 
months. The turnover was limited to 4500 tons, and 
closing prices were 52s. 5d. cash, 52s. 8d. one month, and 
53s. 3d. three months sellers. The following are the 
market quotations for makers’ (No. 1) iron :—Clyde, 63s. ; 
Calder and Gartsherrie, 63s. 6d.j; Summerlee, 64s. 6d.; 
Langloan, 62s. 6d.; and Coltness, 88s. 6d. (all shipped at 
Glasgow) ; Glengarnock (at Ardrossan), 64s. 6d.; Shotts 
(at Leith), 63s. 6d.; and Carron (at Grangemouth), 65s. 


Sulphate of Ammonia.— Quietness has been the ruling 
feature in the sulphate of ammonia market during the 
t week, but the price has kept nominally steady. The 
quotation to-day is given at 11/. 10s. per ton for prompt 
business, Glasgow or Leith. The amount shipped from 
Leith Harbour last week totalled 2859 tons. 


Scotch Steel Trade.—There has been little change in the 
condition of the Scotch steel trade since last report, 
although one or two makers state that specifications for 
heavy material are rather more numerous. Inquiries for 
export are limited, but are a shade better for the home 
market. A quieter tone prevails in structural steel 
sections this week, the general inquiry, both on home and 
foreign account, being Satew the average. 


Malleable-Iron Trade.—No improvement has taken 
place in the malleable-iron trade of the West of Scotland, 
and the competition between makers and merchants is as 
keen as ever. Business for export is only moderate, and 
prices are practically unchanged. 

Scotch Pig-Iron Trade.—The demand for Scotch pig- 
iron continues good, and almost all the ordinary qualities 
have been advanced in price. No. 1 iron is, if anything, 
in greater request for export, and it is stated that several 
producers are presently considering the advisability of 
stopping the manufacture of No. 3 in the meantime, and 
running only the No. 1 quality. A lotof 1000 tons of the 
latter was this week sold for shipment to the Pacific 
Coast, and inquiries from New York for several other lots, 
special brands, are at present in the market. Standard 
foundry iron is still in active demand for export, and 
some of the lots referred to last week, as being the sub- 
ject of negotiation, have been fixed up for early shipment. 

here is little inquiry for home consumption. With 
regard to hematite there has been no falling off in the 
demand for forward lots, but producers are declining to 
consider business under 64s. or 65s. per ton, as they are 
already well booked ahead. 


Clyde Shiphuilding.—It is reported that Messrs, William 
Denny and Brothers, Dumbarton, have secured a contract 
to build two paddle steamers for the India Office for a rail- 
way service. The measurements of the vessels are stated 
to be about 130 ft. in length and 22 ft..in breadth.—!t 
was rumoured this afternoon that several important con- 
tracts had been placed with a Port Glasgow firm. 








OreNinG OF ADMIRALTY Harsour at Dover.—Admiral 
His Royal Highness the Prince of Wales has consented tv 
open the new Admiralty Harbour at Dover on Friday, 





partment of the institute. 
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NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Tron and Steel.—It now appears that the little boom in 
the local iron market was due to speculation rather than 
to any genuine demand, and now the activity has ceased. 
sut despite this there is no sign of weakness on the part 
of makers, who are rigidly maintaining prices. Several 
annual meetings of coal and iron companies have had to 
accept much smaller dividends, and directors have not 
been over optimistic in their outlook. Pig-iron makers 
are becoming anxious about the paucity of specifications. 
In the finished-iron trades there is very little improvement, 
ifany. Bar-iron makers are still very slack, and the lack 
of movement in the general trade, apart from Admiralty 
work, is a source of anxiety to manufacturers. There have 
been a few encouraging orders in the heavy steel trades, 
but they have gone to firms who were in a more or less 
fortunate position. The activity in the departments de- 
voted to armament, guns, and projectiles is fully main- 
tained, and further impetus has tt given by the receipt 
of a big order from the Japanese Government for a large 
number of shells. It is expected that the British Govern- 
ment will also place very shortly some further orders for 
shells. One East End steel foundry has jon booked a 
Canadian contract for crushers. Shipbuilding poemeents 
continue to improve, but only a few local. firms have 
considerable work in from this source. The demand 
for forgings and castings for general trade, also for 
tool - steel, files, and engineering tools, is extremely 
restricted, but there is some indication that the en- 
gineering branch is livening up a little. Some fair 
orders for steel, machinery, and tools from foreign coun- 
tries are being occasionally booked, and the foreign trade 
generally is certainly better than the home market. 
In particular, shipments to South Africa are steadily 
increasing, notwithstanding severe German ‘competition. 
There are favourable reports from the electro-plate and 
silver trade, an improvement largely due to increased 
trade with Canada and Australia. There seems to be 
more business done in cheap lines. The cutlery trade is 

slightly better, but still uneven, and by no means makin 

the output it should be doing in view of Christmas an 

winter demands. 


South Yorkshire Coal.—There is just a ay ear of 
slightly less activity in steam coal, but still heavy ton- 
nages are going over sea. alues remain very firm, and 
up to 10s. per ton is being readily paid for quick deliveries 
of best hard, with seconds at from 8s. 6d. to 9s. per ton, 
pit mouth. The outlook for next season continues quite 
good, and there is a large number of inquiries regarding 
export contracts. It is not unlikely, therefore, that rates 
will go up for renewals. There is a steady demand for 
house coal, particularly from London and the Eastern 
counties. The inquiry for slacks is keen, 5s, 6d. per ton 
being readily realised, and there is a distinctly improved 
demand for coke. Gas coal is moving well. 





Some Points In CONNECTION WITH THE LANCHESTER 
Tueory or Fiicut: ErxratumM.—Professor Chatley asks 
us to make the following corrections in the letter from 
him published in our issue of July 30 last, 148 : 
Column 2, line 23 from bottom et seq., the word ‘‘aero- 
centre” should read ‘“‘aerocurve.” Column 3, line 37 
from bottom, the symbol ‘‘C” should read ‘‘ 7.” 





“Tron AND Street Trapes’ JourNAL.”—A_ special 
Diamond Jubilee number of this well-known and long- 
established paper has just appeared, as the first number 
came out in 1849. It contains much that is of interest, 
the matter being largely devoted to mining and metal- 
lurgical subjects. The articles are not, however, entirely 
devoted to these subjects, but cover a wide field, and are 
mostly historical, covering the sixty years from the 
foundation of the paper till the present time. _ The titles 
—**Some Famous Midland Ironmasters, 1849-1909,” ‘* In 
the Midland Ironfields,” ‘‘The Tin-Plate Industry of 
South Wales,” ‘‘ The Ports of Great Britain,” ‘‘ Stafford- 
shire Iron Trade Reminiscences,” ‘‘ Electric Smelting,” 
and ‘‘ Finance, 1849-1909 ”—will give some idea as to the 
nature of the contents, though oe denote only a por- 
tion of the matter collec into this Jubilee number, 
which really forms a very complete history of the metal- 
lurgical and kindred industries during the last sixty years. 


GLover’s SusPENDER FoR Heavy Casirs.—An inge- 
nious and very neat form of sling with which to suspend 
heavy insulated cables aerially has been brought out by 
Messrs. W. T. Glover and Co., Limited, Trafford Park, 
Manchester. _ It is made up of sheet lead, braided with 
compound yarn, the nature of which can be varied to suit 
circumstances. It is claimed that the combination of the 
lead andthe braid makes the woven fabric very durable, 
and capable of resisting atmospheric influences for a long 
time, and provides the necessary tensile strength. The 
sling and the hook are separate, and are put ther after 
the former has been looped round the cable. e fasten- 
ing is effected by means of a special collar which fits on 
the wedge-sha lower part of the hook, the ends 
of the sling being gripped between the hook and 
the collar. These are so proportioned that when 
the cable is in position the ends of the sling enter the 
collar with only a very small amount of bending. Both 
the hook and the collar are made of galvanised malleable 
steel. There is no danger of the sling chafing the cable, 
because the former is sufficiently pliable to adapt 
itself to the form of the cable, and the part where t 
cable lies is broadened out 80 as to give as wide. a bear- 


Ing as possible. The hooks can slide easily along the 
pa ending wire, but the slings will not slide along the 
Jie, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLesBRouGH, Wednesday. 

The Cleveland Iron Trade.—Encouraging reports from 
America, together with better accounts from the Con- 
tinent, assist materially to strengthen the Cleveland 
market. Inquiries from the other side of the Atlantic are 
numerous, but they do not lead to very much business. 
One cargo of pig iron, however, has been sold to the 
States, and an order for 3000 tons of scrap for America 
has been placed here. Shipments of pig iron for Septem- 
ber fall considerably short of what was expected. The 
most unsatisfactory feature of the market is the continued 
over-production of pig iron, with the result that stocks 
are increasing. Cleveland pig has been sent into 
the public warrant stores ba September at the 
rate of practically 1000 tons per working-day. No. 3 
oe Mleveland is now put at 52s. for early f.o.b. 

elivery, but some merchants report that it is not easy 
to obtain that price. For certain named brands, however, 
up to 52s. 6d. has been. realised. No. 1 is 54s. 3d.; No. 4 
foundry, 50s. 6d.; No. 4 fo 50s.; mottled, 49s, 6d. ; 
and white, 49s. Any inquiries on forward account elicit 
rather above the foregoing quotations. East t hema- 
tite pig iron is firm, but there is not much doing in it, and 
market rates are a little below what they should be, con- 
sidering cost of production and the current values of 
Cleveland iron. ixed numbers can be bought at 59s. 
for early delivery, and business has occurred at 62s. 6d. 
for delivery over the first quarter of next year. Foreign 
ore is idle, owing to the mineowners abroad still refusing 
to quote. Coke is very strong, with a heavy local con- 
sumption, and average blast-furnace qualities at 17s. to 
17s. 3d. delivered here. 


Manufactured Iron and Stecl.—Producers of most de- 
scriptions of manufactured iron and steel are now fairly 
well of for orders, and inquiries continue on a satisfactory 
scale. With the welcome improvement in demand, values 
are stiffening, and advances may be made at any time. 
Makers of railway material are very well placed, and 
producers of ship-plates and angles are turning out more 
work. Principal market quotations stand :—Common 
iron 7l.; packing iron, 5/. 5s.;-iron ship-plates, 
6l.; iron ship-angles, 7/.; iron alee, 7. 3s. 9d.; 
iron boiler-plates, 7/.; steel bars, 6/.; steel ship-plates, 
6l.; steel ship-angles, 5/. 7s. 6d.; steel strip, rit ds, 6d. ; 
steel hoops, 6/. 5s.; and steel joists, 5’. 7s. 6d. to 52, 15s.— 
all less the customary 2} per cent. ; cast-iron railway chairs, 
32.°10s.; light iron rails, 6/. 7s. 6d.; heavy steel rails, 
5l. 5s.; and steel railway sleepers, 6/. 10s.—all net cash at 
works, and iron or steel galvanised corrugated sheets, 
24 gauge, in bundles, 11/. f.0.b.—less the usual 4 per cent. 


Manufactured Ironworkers’ Wages.—According to the 
accountants to the Board of Arbitration for the manu- 
factured iron trade of the North of England, the ave: 
net selling price of iron bars, plates, angles, and sole ter 
the two months ended August 31 last was 6. 6s. 8.16d. 
per ton, as compared with 6/. 6s. 7.16d. for thé previous 
two months, and, under sliding-scale arrangements, iron- 
workers’ wages for October and November will be the 
same as prevailed during the preceding two months. 








InsTITUTE OF MARINE ENGINEERS.—The Denny Gold 
Medal has. been awarded this year to Mr. William P. 
Durtnall (Member) for his paper on “‘ The Generation and 
Electrical T'ransmission of Power for Main Marine Pro- 

ulsion and S Regulation,” read at the Franco- 

ritish Exhibition in July, 1908. 





Contracts.—We hear that Messrs. Reavell and Co., 
Limited, Ipswich, among recent orders have received one 
for an electrically-driven compressor for the Borough of 
Rotherham for supplying air to the various pneumatic 
sewage-ejectors of its system. One of the firm’s quad- 
ruple double-ended type compressors has also been ordered 
by the General Post Office, for pneumatic dispatch at the 

mtral Post Office.—The Mirrlees-Watson Company, 
Limited, Scotland-street, Glasgow, have received orders, 
through Messrs. D. Selby Bigge and Co., for low-level 
counter-current jet-condensing plant for the Niddrie and 
Benhar Coal Company, Limited ; the Fife Coal Company 
for the Mary Pit and their Kinglassie Pit. The ve 
also obtained orders for surface-condensing plant for the 
Aktieboiaget de Larais Angturbin, Stockholm ;_baro- 
metric condensing plant for Messrs. Okura and Co., 
Formosa ; and two sets of three-throw air-pumps for 
Messrs. Henry Tate and Son, Limited, Silvertown, E.— 
The British Thomson-Houston Company, Limited, Rugby, 
have received, among other orders, one from the Braid- 
water Spinning Company, Limited, for fourteen three- 
phase motors, main switchboard, &c.; one for twenty- 
seven direct-current and eight alternate-current motors 
and rheostats from Messrs. Bennett Brothers, London ; 
one for thirteen motors, ranging from 5 to 100 horse- 

wer, for Messrs. Steel, P. and Tozer, besides orders 
oe generators, switch-gear, &c.—Weare informed by the 
Schmidt's Superheater oneent Limi 28, Victoria- 
street, Westminster, S.W:; t they have during the last 
six months received orders to fit their patent superheater 
on sixteen steamers, the indicated horse-power of which 
ra from 600 to 2250, and on twenty-seven river and 
harbour boats representing an aggregate of 11,000 indi- 
cated horse-power. The total power represented by these 
ordersamounts to 32,650 indicated horse power.— During the 
last six months the M.A.N. (Maschinenfabrik Augsburg- 
Niirnberg A.G.), 219, Caxton House, Westminister, 8. W., 
have received orders for 21 *‘ Nurem ” gas-engines, of 
altogether 44,355 brake horse-power—t.c., an average of 
2112 brake horse-power per eee bringing the 

t 





total number of gas-engines o is firm delivered or on 
order to 279, of altogether 374,190 brake horse-power. 





NOTES FROM THE SOUTH-WEST. 


_ Cardif.—Holders of free coal have shown less od 
tion to make concessions for prompt shipment. ere 
has, however, been little change in quotations. The best 
Admiralty large steam coal has ie 17s. 6d. to 17s. 9d. 
per ton; secondary qualities have between 15s. 
and 17s. per ton. House coal has exhibited a firm tone ; 


large has brought 17s. 3d. to 17s. 
per ton. Foundry coke has been quoted at 19s, to 
and furnace ditto at 17s. 3d. to 18s. per ton. 

regards iron ore, Rubio has made 16s. 3d. to 16s. 9d. per 
ton, upon a basis of 50 per cent. of iron, and charges, 
including freight, insurance, &c., to Cardiff or Newport. 


Merthyr Aqueduct.—Sir Alexander Binnie has been 
appointed to take the place of the late Mr. 
engineer in connection with the Merthyr high-level aque- 
duet, in order that he may arbitrate upon disputes now 
outstanding between the Town Council and the con- 
tractors. 

The Swansea Valley.—No improvement is reported in 
the coal trade. The steel e however, shown a 
little more activity. Messrs. Rees Kirby, Morriston, 


ry have taken over the old Union nical site, 
- ? vam firm is reported to have some ers. in 
and. 


Penarth New Pontoon.—The main portion of this pon- 
toon, which was dissected in the Queen Alexandra Dock, 
Cardiff, was towed to Penarth on ~a oe success- 
fully taken to the top of Penarth Dock. other por- 
tion was removed on Tuesday. 


New Tunnel at Newport.—After ten months’ work the 
contractors for this important work (Messrs. C. J. Wills 
and Sons, of Westminster) have got through the railway 
tunnel on the Cardiff side of Newport station, and have 
joined hands from both ends on the bottom heading. The 
tunnel, which is 758 yards in length, is almost a duplica- 
tion of an existing tunnel, built by Mr. Brunel 60 years 
since, and is only 20 ft. to the north of it. It is expected 
that the whole tunnel and the brick-lining will be finished 
early in the spring. The tunnel will enable“the Great 
Western Railway pany to deal more effectively with 
its growing traffic on the main line, and also on the 
mineral and passenger lines from the western valleys of 
Monmouthshire. 


Atlantic T .—It has been arra: that the out- 
ward-bound White Star steamers, which call at Holyhead 
every Saturday afternoon, shall wait for and e on 
board by tender any. intending. passengers who may be 
crossing from Kingstown .by the: London and North- 
Western Railway pany’s day express steamers. By 
this means it is hoped toembark }rish emigran chad other 
Irish passengers, at Holyhead, instead of, as hitherto, at 
Queenstown. 

Coal at Merthyr.—Mr. T. Gilbert: Evans, assistant 
overseer, has presented to the assessment committee of 
the Merthyr Union a printed return showing that durin 
the year ending June 30, 1909, 1,876,354 tons of large con: 
were raised in the parish of Merthyr, an increase on the 
year of 86,567 tons. The output of small coal for the 
same period amounted to 549,827 tons, an increase of 
46,930 tons. The quantity of large coal worked in other 

rishes and brought to bank in the parish of Merthyr 

uring the past year was 18,185 tons, a decrease of 20,042 
tons, and the quantity of small coal 3882 tons, a decrease 
of 3976 tons. 


Newport.—The dredging committee of the Newport 
Harbour Board has decided to recommend to the Board 
the adoption of a scheme for river improvement contained 
in a report of Mr, G. J. Clarke, engineer to the Tees 
Conservancy Commission. 

Wages in Walcs.—A meeting of the Monmouthshire 
and South Wales Iron and Steel Workers’ Joint Sliding- 
Scale Committee was held at Abergavenny, on Saturday, 
to receive a report of the auditors for the three months 
ending August 31. The result of the meeting was that 
wages will be advanced 4 per cent. from October: 1. 





ADJUSTABLE REAMER.—We have been asked by Messrs, 
Vickers Sons and Maxim, Limited, in connection with 
their adjustable reamers, which we described on 400 
ante, to state that the tool can be adjusted to eighty- 
eight sizes of English measurements, from # in. to 6, in., 
rising by ;y in., and it is also made to metrical measure- 
men 





Swiss Mercnanicat Inpustry. — The gross profits 
realised by Messrs. Escher and Wyss, machinists, of 
Zurich and Ravensburg, in the financial year ending 
March 31, were 125,141/., as epragness with 117,4671. in 
1907-8. After allowing for central administration charges 
and interest, the profit for 1908-9 was brought down to 
ca ined. hy 2688/. less than the corresponding net profit 
‘or ; 


oe 
Tae “Janpus” Recenerative Arc - Lamp. — The 
Jandus poole and Electric Company, Limited, of 
Hartham-road, Holloway, N., have recently placed a new 
pattern of their nerative arc-lamp on the market. 
An extremely simple mechanism is employed, mounted 
on naar Seriaes, Giving a very sensitive control. The 
carbons have improved, and with the new lamp 
have given 3000 mean hemispherical candle-power at a 
running cost of . an hour. The lamp consumes 460 
watts when giving 3160 mean hemispherical candle- 
power, and gives a maximum candle-power of 4000 at an 





angle of 15 deg. below the horizontal. It is suitable for 
use on either alternating-current or direct-current circuits, 
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AEROPLANE AND MOTORS AT THE PARIS AVIATION EXHIBITION. 


(For Description, see Page 456.) 

















Fic. 1. Tue Buiférior AEROPLANE. Fic. 3. THe Anzant Moror. 





























Fie. 4. Tue Renavurir Arr-CooLtep Moror. 


























Fie. 6, Tae 30-Horsz-Power Darracg Two-Cytinper Moror. Fie, 7. 40-Horse-Power Pannarp Moror. 
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NEW BRITISH SCOUTING CRUISERS. 

Tue Admiralty critics have taken exception time 
and again to what they regard as the unjustifiable 
delay in the building of light cruisers to checkmate 
the corresponding vessels of Continental powers. 
Germany, for instance, has for some time been lay- 
ing down, with unhesitating regularity, two such 
vessels per annum, and with these they have, as is 
well known, been making exhaustive comparative 





_| trials of various systems of propelling machinery, a 


practice which they still continue. They have 
completed since 1907, or are now building, 13 
modern cruisers, ranging in displacement from 
3200 tons to 4230 tons, and in designed speed from 
23 to 25 knots, while for armament they have 
twelve 4-in. guns and eight machine-guns, and 
depend for protection on a protective deck. Such 
vessels are the eyes of a fleet, and many have 
been anxious as to whether the relative position in 
the German and British fleets was being main- 
tained satisfactorily in respect of security, or 
in the speed with which knowledge of the position 
of an enemy could be communicated to the officers 
and commander of the squadron. There was the 
disquieting fact that, with the exception of the 
eight scouts, which are not comparable in respect 
of size or gun-power with the German vessels, 
although of 25 knots speed, we had only four cruis- 
ing vessels of more than 21 knots. About two years 
ago, however, the Admiralty recognised that the 
psychological moment had arrived for the strength- 
ening of our Fleet in this type of ship, and laid 
down ‘the first of practically a new class in the 
Boadicea, which has just been completed, and ex- 
ceeded a speed of 25 knots on her trials. Following 
this came the Bellona, a sister-ship. Both these 
vessels are 385 ft. in length, 41 ft. in beam, 
13$ ft. draught, and displace 3300 tons, and 
with Yarrow boilers and Parsons turbines develop 
18,000 horse-power. It was felt, however, that the 
armament of only six guns of 4-in. calibre was 
insufficient for effective reconnaissance work, and 
last year there were laid down five vessels, which 
were given the names of cities traditional in the 
British Navy. The first of these new ‘‘ City” 
cruisers was launched yesterday, and the others 
will follow at short intervals during the next two 
months. This vessel, the first to launched, is 
the Glasgow, built by the Fairfield Shipbuilding 
The Gloucester will 
be the next to be launched, as she is inan advanced 
stage at Messrs. William Beardmore and Co.’s Works, 
Dalmuir. Contemporaneously the Liverpool will 


453 | be floated from the Vickers Company’s works at 


Barrow-in-Furness. The other two vessels are the 
Newcastle, building at Elswick, and the Bristol, 
which is being constructed at Clydebank by Messrs. 
John Brown and Co. The difference in the date of 


460 | launch is largely due to the varying practice of the 


contractors; owing to the minute subdivision of 
machinery compartments, some of the firms are 
placing the boilers, or parts of the machinery, on 
board before the launch, in order that the bulk- 


465 | heads may be riveted and water-tested before the 


vessels are afloat. The Admiralty are now adjudi- 


;| cating upon the tenders for four more of these 


‘* City ” cruisers, and Pembroke is making progress 
with the building of two more Boadiceas. Within 
two years, therefore, we shall have laid down 
thirteen high-speed cruisers, all of which will 
exceed 25 knots in speed. This goes some way to 


469| make up any deficiency which may exist in this 


type of cruiser. 
rovided the tactical efficiency of the Fleet has 





not been jeopardised at any time by the absence of 
these high-s eed scouting cruisers—and as to this 
we have had the assurance of the Committee of 
Defence of the Cabinet—the Admiralty are to 
be commended, because delay has brought dis- 
tinct advantages, particularly in the evolving of a 
satisfactory system of propelling machinery and 
armament. The machinery of these vessels is, un- 
doubtedly, a most important element in the design, 
as high speed and its maintenance at sea with a 
high degree of economy, to ensure a wide radius of 
action, are outstanding desiderata in effective scout- 
ing. The efficient use of oil fuel, without the issue of 
smoke from the funnels, the capacity for sudden 
increase in power which the water-tube boiler gives, 
and the facility with which acceleration in spoed 
and the safety with which overloading can be re- 
sorted to with the turbines, confer enormous advan- 
tages. In regard to weight, too, the turbine machi- 
nery has simplified the problem of the naval con- 
structor. In the earlier cruisers with sosigevesting 
engines, the steam consumption was rarely under 
18 lb. per indicated horse-power per hour, and 
then under forced-draught conditions. -In the 
new vessels the guaranteed steam consumption 
is only 13 lb., and in the case of the cruiser 
which is being fitted with the Curtis turbine, 
using steam with a yoy degree of superheat, the 
guarantee is stated to be 12} lb. As a consequence 
of this, there is an appreciable reduction in the 
boiler power required to maintain full speed. All 
the ‘‘ City” cruisers have twelve boilers, with a 
collective heating surface approximating 50,000 
square feet, and a grate area of close upon 900 square 
feet, a ratio of practically 55 to 1. e machinery 
for the new ships, it is understood, will only slightly 
exceed 1000 tons in weight, so that 22 horse-power 
is being developed per ton, and that, too, without 
resorting to a high degree of forced draught. In 
the scouts the weight of boilers and reciprocating 
machinery was reduced to a minimum, and the 
power per ton in earlier high-speed cruisers rarely 
over 20 indicated horse-power, even when the 
machinery was severely pressed. The assumption 
is therefore justified that the power and speed of 
the new vessels will be attained with a greater 
degree of reliability. Indeed, the modern type of 
warship involves only a fraction of the anxiety which 
weighs upon the engineer responsible for long 
steaming at high speeds in ships with reciprocating 
engines, however well they may have been designed. 
e Bristol; as is now known, is being fitted with 
Curtis turbines by Messrs. John Brown and Co., 
and it is not improbable that this system will also 
be applied to one or more of the four vessels soon to 
be ordered. One of the 20 destroyers just ordered 
is also to be fitted with this installation, which 
enables twin-screws to be fitted. There is just 
a possibility, too, that in another of the new cruisers 
the Parsons system will be adapted for twin-screw 
propulsion. It is likely also that the Parsons new 
partial-flow reaction turbine will be applied. The 
other vessels will have the normal Parsons reaction 
turbine system, the high-pressure end being ex- 
tended to improve economy at cruising speeds. 
With the combined impulse and reaction turbines 
and the normal Parsons system four shafts will be 
used. The arrangements of engine-rooms afford 
a striking example of the convenience in sub- 
division, which was referred to at some length in 
a recent article on the choice of number of pee: 
llers, on page 403 ante. There will be three 
ongitudinal Ssulkheads in each engine-room, the 
shafts driving the two inside propellers being in 
the central compartment, and the turbines work- 
ing the outer propellers in the outer starboard and 
port compartments. Each shaft will have one ahead 
turbine, the two on the port side being in series, 
and the two on the starboard side similarly treated 
for steam-distribution purposes. There will be two 
separate astern turbines on the shafts, having the 
high-pressure ahead turbines, while the low-pres- 


sure ahead turbines will, as usual, incorporate the 
astern turbines. The condensers will placed 
abaft in two separate com ents divided by a 


centre -line bulkhead. The Curtis arrangement 
admits of each shaft having turbines constituting a 
separate unit, and there will only be two engine- 
rooms divided by a centre-line bulkhead, as in all 
twin-screw cruisers: The engine-rooms, as well as 
the boiler-rooms, will have the protection afforded 
by coal-bunkers, as well as by heavy protective 
decks. 

For their size these cruisers are more heavily 
armed than preceding ships. The earlier vessels were 
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450 ft.in length, 47 ft. in beam, and at 15 ft. 3in. 
displaced 4800 tons. The ships soon to be ordered 
will, it is understood, be of the same length, but of 
48 ft. beam, and with this slightly increased beam 
will displace over 5000 tons. ey will have power- 
ful 6-in. bow and stern chasing guns, and in addition 
ten 4-in, guns. These are undoubtedly more effective 
weapons than those placed in the preceding ships, 
and the number of machine-guns will also be in- 
creased, Their speed is to be 26 knots, but looking 
to past experience it is likely that this will be ex- 
ceeded. e later German vessels to which we 
have already referred are 388 ft. long and of 46 ft. 
beam, displacing about 4250 tons. eir speed is 
25} knots, but they are only fitted with twelve and 
fourteen guns corresponding to our 4-in. guns. The 
new ‘‘ City” class thus marks a distinct advance in 
every respect, and notably in radius of action. 
Their cost, too, cannot be regarded as excessive, as 
they promise to work out at not much more than 
300, . each, ready for service. 








THE DISPOSAL OF SEWAGE. 

Tue Royal Commission appointed to inquire into 
and report upon what.methods of treating and dis- 
posing of sewage properly be adopted has 
already issued five interim reports, some of which 
constitute Blue-Books of considerable bulk. In 
addition a number of appendices have been pub- 
lished, including a large volume, now issued, givin 
very full details of the experiments made with 
methods of purification not dependent upon the 
passage of the sewage through land, In this report, 
the experiments described in which were made 
almost wholly prior to the year 1906, will be found 
a large proportion of the data on which were 
founded the conclusions embodied in the fifth report, 
issued just about twelve months ago. 

Practically every system of ‘‘artificially’”’ puri- 
fying sewage in use in this country was thoroughly 
investigated, both chemically and bacteriologically. 
The bacterial examinations have been ce ats 
complete, since not only has an enumeration been 
made of the total bacterial life in the various 
effluents, but much labour and patience have been 
expended in determining the proportion in which 
certain bacteria of known intestinal origin survived 
the ordeal of theseptic tanks, chemical precipitations, 
and contact-beds, The plants investigated served 
in different cases populations ranging in number 
from but a few hundreds in some of the smaller 
plants, up to 80,000 in the case of York. In general 
in the larger plants chemical precipitation was relied 
upon to reduce the quantity of solids passing on to 
the filter-beds. At Exeter, however, with a popula- 
tion of 38,000, the methods followed are wholly 
biological, the sewage passing first into a septic 
tank, and thence on to filters, there being but one 
contact. Here, the Commission report, the purifica- 
tion was insufficient, another contact in a second 
set of filter-beds being required if a high degree of 
purity in the final effluent is to be expected. 

Both chemical precipitation followed by inter- 
mittent filtration or its equivalent, or methods 
purely bacterial, are shown in this report to be 
capable of furnishing good final effluents. It would 
seem, however, that the chemical precipitation is 
more effective than the septic-tank process in re- 
ducing the solid matter passing on to the filters. 
The principal objection raised to the latter is that 
their effluents commonly contain a considerable 
amount of solid matter in suspension, whilst 
effluents passed through suitable land are _per- 
fectly clear. The Commission seem disposed 
to demand the attainment of a very high stan- 
dard in this regard. Over and over again in 
this report filter-bed effluents are described as free 
from objectionable smell, and from liability to 
putrefy on incubation, but containing considerable 
organic matter in suspension. The latter, it is 
contended in the report, might zanse objectionable 
paretien later on if turned into a river-course, 
ut this would seem to be largely dependent on 
the respective volumes of the effluent and the river. 
It seems probable that if such effluents were turned, 
in not undue quantity, into a well aerated river, no 
ou of this kind should arise, and, in fact, at one 
of the plants reported on, the disc e channel, 
though lined with 1 mud deposited from the effluent, 
is described as free from nuisance. The mud here, 
though capable of putrefying in certain conditions, 
was prevented so doing ay fact that the liquor 


flowing over it contained a considerable proportion 


teria beds, and oxygen derived from these served 
to arrest any tendency which the mud naturally 
towards putrefactive changes. 

The public’ in general is solicitous for a diminu- 
tion of the present pollution of rivers, but it would 
be a mistaken policy to demand a standard so high 
as to impose an intolerable financial burden on the 
ratepayers, and in their present report the Commis- 
sioners bring forward no evidence that the effluents 
to which they object, though showing no tendency 
to putrefaction on incubation, would cause serious 
pollution if discharged in reasonable quantity into 
a river not drawn upon for potable purposes. 

One of the most interesting of the small plants 
reported on is that erected at Caterham for treating 
the sewage from the barracks of the Foot Guards 
there. The sewage here is exceedingly strong, 
the amount of ammonia and oxidisable matter 
being about double the usual percentage in town 
sewage. The sewage is passed in the first place 
through a primary septic tank having a capacity 
of five-sixths of the average daily flow, and thence 
into a ‘‘cultivation” tank filled with flints, through 
which it percolates from bottom to top. In this also 
the processes occurring are anwrobic. The effluent 
from this second septic tank passes, as regards 
two-thirds of it, direct on to the land, whilst the 
remaining one-third is treated in a set of Mr. Scott 
Moncrieff's filters, each of which consists of seven 
superimposed trays, supporting each a layer of 
sole the aggregate thickness of the seven layers 
being 5 ft., and an air space being arranged 
between each tray and the one below it. These 
filters deliver a well-nitrated effluent, readily with- 
standing the incubation test. This test was still 
successfully withstood when the rate of flow on 
to the beds, which was originally at the rate of 51 
gallons per square yard per day, was, by way 
of experiment, raised for a period of three weeks 
to 116 gallons per square yard per day. There 
was, however, in all these effluents a considerable 
proportion of suspended organic matter. An im- 
portant point to note in respect to this plant is 
that the filters had apparently maintained their full 
original capacity after four years’ working. A con- 
siderable quantity of sludge has, however, to be 
removed from the septic na. which requires clean- 
ing every three weeks, and from the supply channel 
to the latter, both operations being said to be very 
unpleasant. 

Another interesting report is that relating to the 
process of sewage disposal followed at Exeter, 
where the modern septic tank originated. The 
population provided for is 38,000. The sewage as 
received from the sewers is here passed first through 
three grit-chambers, each with a capacity of 3000 
gallons, and thence into a set of six septic tanks 
having an aggregate capacity rather more than the 
average daily dry-weather flow. Generally two of 
these tanks are in use at one time, the rate of 
flow being such that a volume equal to the capacity 
of the tanks is discharged in 114 hours. At 
one time it was claimed that septic tanks re- 
quired no sludging ; and it is interesting to note, 
therefore, that though at Exeter. no sludge was 
removed during the first year, it is now necessary 
to clear some out every month, and the Commis- 
sion state their belief that a really thorough cleansing 
of these tanks will ultimately be necessitated. 
After treatment in these tanks the sewage passes 
on to twelve filter-beds, which are charged and 
emptied in rotation by automatic gear, each bed re- 
ceiving on the average two fillings per day. These 
beds are 4 ft. 6 in. deep, and in three years’ working 
appear to have lost more than half their origina 
water capacity. The average rate of flow through 
them is given as 83.3 gallons per square yard per 
day. The effluent from these beds is stated to 
show a high degree of purification, in view of the 
fact that a single contact only is used ; but as final 

roducts the effluents are declared unsatisfactory, 

ving a distinct sewage smell, and failing to with. 
stand the incubation test. 
At Rochdale particularly good results appear to 
have been attained with the septic tanks. Here 
the sewage is strongly alkaline, rendering chemical 
precipitation expensive, whilst with the septic tanks 
the suspended solids passing on to the finish- 
ing-beds have been kept down to a reasonable 
amount. The tanks require sludging every four to 
six months, the plan followed being to pump the 
supernatant liquor of one tank into an adjoining 
tank before the former is cleaned. The ‘‘ septic” 
process thus proceeds without interruption. The 





of nitrates, which had been developed in the bac- 


sludge from these tanks is, however, said to be 


much more difficult to press than precipitated 
sludge. 
The works at Kingston-on-Thames, also reported 
on, constitute an excellent example of a plant where 
chemical precipitation is mainly relied upon for 
obtaining an effluent satisfying the somewhat rigid 
uirements of the Thames Conservancy. In this 
method, which is operated by the Native Guano 
Company, the sewage, averaging in volume 2} 
million gallons per day, is treated in sedimentation 
tanks by a precipitant consisting of a mixture of 
alumino-ferric, blood, charcoal, and clay, added to 
the extent of about 50 grains per gallon of sewage. 
The blood, charcoal, and clay are blended in a 
mortar-mill with a little sewage, and, after dilution, 
this is passed into the sewage in the sedimentation 
tank, the alumino-ferric being also added in the form 
of a solution. Sedimentation proceeds for about 
6} hours, the degree of precipitation being uni- 
formly excellent. The tanks are used in series of 
two or of three, the first tank in a series requiring 
cleaning out every six or seven days, and the second 
and third tanks about once a fortnight. | The 
sludge removed is pressed into cake, which after 
storing for six months is put on the market as 
native guano, in which condition it still retains 
25 per cent. of moisture. Chemically considered, 
its manural value, it is stated, is not high, as it 
contains but 1.93 per cent. of nitrogen and 1.74 
per cent. of phosphoric acid. 

Some interesting observations are also recorded 
on the experimental set of Ducat filters at Hendon. 
The peculiarity of these filters lies in their being 
above ground, and having open sides, with a view 
to permitting the ready access of the oxygen of the 
air to the interior. One of the filters at Hendon 
measures 15 ft. by 12 ft. by 8 ft. deep, and the 
other 15 ft. by 12 ft. by 12 ft. deep. At the date 
of the report they had been working in their then 
form for about six years, and the domestic sewage, 
of average strength, treated was then being supplied 
at the rate of 125 gallons per square yard per day. 

It is stated that owing to the method by which 
the main sewer is tapped the filters here probably 
get less than their fair share of solids in suspension. 
During the first two years’ working the effluent 
contained very little solid matter, but this sub- 
sequently increased, and it is noted that the effluents 
now required settlement. There were signs of the 
upper layers of the filter becoming clogged with 
deposited solids, but the Commission report that 
the beds were still working freely, and they were 
unable to make any estimate of the “‘ life.” All the 
samples taken withstood the incubation test. 

The report shows clearly that most types of filter- 
bed are liable to suffer a great decrease in their 
water capacity as time goes on, but the rate of this 
reduction varies much with the character of the 
sewage and with the quantity passed per square 
foot per day. Little trouble is recorded as having 
arisen from frost checking the bacterial action at 
any of the plants experimented with ; but it so 
chanced that a succession of relatively mild winters 
prevented any crucial test of the efficiency of filters 
in really severe weather. Generally, the tempera- 
ture of the effluent was that of the original sewage, 
and not that of the surrounding air ; but this is not 
always the case where the filters were much exposed. 








PENSIONS ON THE FRENCH 
RAILWAYS. 

In a former article (see page 20 ante) we pointed 
out the comparatively advantageous situation occu- 
ied by drivers and stokers on the French railways. 
n the case of the Orléans Railway Company, the 
various grants made annually to the personnel in- 
crease the annual salary paid to the latter by a 
total sum of 144 million francs (580,0001.). During 
the last working year for which figures are avail- 
able the sums paid by the French railway companies 
in the shape of pensions, various grants, holiday 
wages, and salaries amounted to a total of about 
100,000,000 francs (4,000,000/.). In regard to 
pensions, the companies years ago organised these 
of their own accord, and decided upon a scheme 
which afforded to their staffs much more advan- 
tageous conditions than those allowed to State 
employés. This — is easy to verify by reading 
through the regulations for pensions drawn up by 
the various companies, which regulations are liberal 
throughout, although they differ slightly between one 
company and another, simply because each company 
drew them up as it thought fit in its particular case. 





To give only one example, we may add that the 
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widow of a pensioned railway employé receives half 
the pension formerly paid to her husband, while 
the widow of a State employé is only paid one- 
third of her husband’s pension. The average 
pension of railway employes is about 1000 francs 
(401.), while there ‘are numbers of men in the 
service of the State who cannot hope to receive a 
higher annual pension than 200 francs (81. ). 

he companies, we have said, had organised 
independently their pension fund. They were not 
compelled to provide a pension fund at all. They 
are all concessionnaire companies, and have all 
regular contracts signed with the State. From 
the latter they receive the right of working rail- 
ways, the construction of which they pay for in 
part ; they supply the necessary capital for work- 
ing the lines ; they even pay for. some work which 
it is the duty of the State to undertake, thus 
advancing capital to the State, and although they 
are guaranteed against loss by an insurance of 
interest on the capital they have sunk in the work, 
the fact should not be lost sight of that the lines, 
to the laying of which they have contributed with 
their own funds (the funds of their shareholders), 
will be handed over free to the State at the end of 
the period of concession. The concession has been 
accepted by the railway companies on the basis of 
a contract in due form, which fixes the terms of 
the convention, upon which the two parties have 
agreed, and the present intervention of the State 
in the matter of pensions to railway cmployés 
appears on the face of it an unjustifiable interven- 
tion. ‘The clauses and conditions of the railway 
contracts, as in all contracts between two parties, 
should undergo no modifications which are not 
agreed upon by both parties. This is not only 
sound commerce, but mere justice. Notwithstand- 
ing, however, the unfairness of such a step, Par- 
liament in France had for a long time been seeking 
to modify the agreement, and to lay upon the rail- 
way companies, without allowing them a voice in 
the matter, extra charges for the pension funds 
which the companies instituted. A law to this 
effect has now been passed. 

The former Minister of Public Works, whose 
political opinions have undergone a change, and who 
formerly would not have launched into Socialistic 
measures in violation of duly-established contracts, 
explained, in a recent speech, that the intervention 
of Parliament was due to the necessity of increasing 
the measures for the safety of the travelling public. 
By stretching a point it might be claimed that the 
men who have charge of the passenger traflic take 
their pension at too advanced an age—i.e., when 
they have not sufficient vigour left to carry out 
their work satisfactorily. On the other hand, the 
railway companies have never allowed the men 
employed in their traffic departments to continue 
working when by old age they have become unfit. 
Further, the State wanted to compel the companies 
to modify the rate of the pension and the financial 
conditions under which it is to be arrived at. 
What action can these two points have in the 
matter of safety ? Besides, the State also wished to 
improve, at the cost of the companies, the pensions 
of the workshop men and clerks, whose functions 
have no connection with safety of traffic. 

The movement resolves itself into a desire on the 
part of the State to further the private interests of 
a certain class of the population, for whose benefit 
the whole legislative machinery is to be started 
running, to the detriment not only of the com- 
panies and their shareholders, but also of every 
inhabitant, because the increase in the pensions of 
the railway servants will mean, in most cases, an 
increase in the guaranteed interest which the Trea- 
sury has to pay the companies when the latter are 
unable to pay full dividends on their capital. The 
only motive for such a preferential treatment for 
one class of the community is, we are told, that 
it numbers 300,000 individuals of a rather noisy 
character, joined together in a powerful union, and 
forming throughout the country large groups of 
electors whose votes their respective members want 
to obtain. 

Unfortunately, the railway companies are afraid 
to appeal against the violation of their contract to 
the “Conseil d’Etat,” which has charge of the 
jurisdiction in all questions in which the State is 
one of the contracting parties. The companies 
have right on their side ; they could call attention 
to what they have carried out of their own initia- 
tive in regard to pensions for their staff, and 
could show that the State has never intervened 
m such matters, except for approving the statutes 








governing the pension funds—all the State had a 
right.to do in the matter. The companies, indeed, 
may be proud of the constantly increasing sacrifices 
they have made in the interest of their men. The 
Western of France Railway Company (which was 
recently nationalised, one of the accusations against 
it having been that it neglected its staff) started 
a pension fund as early as 1850; the Paris-Orléans 
Railway Company followed in 1851; then the 
Eastern of France in 1853 ; the Paris-Lyons-Medi- 
terranean, Southern, and Northern Companies 
instituting similar funds in 1855 and 1856. At first 


it was decided that each company should pay, either |. 


toaspecial fund or to the State Pension Fund, sums 
equal to those paid by the men, the latter acting of 
their own free will in the matter. In numerous 
instances, however, the men neglected their oppor- 
tunity, which did not prevent them from complain- 
ing at having no pension when they had to leave 
the companies on reaching the age limit. There- 
upon the companies decided to compel their men to 
contribute to the fund, and at the same time not 
only did they double the men’s contribution, but 
they also took the necessary steps to obtain that 
the men should, at a given age, be in receipt of a 
pension to the amount of half their last annual 
wage ; they, moreover, instituted a pension for 
infirmity, and arranged for the reversion to the 
widow or the orphans of part of the pension paid 
to a deceased employé. 

The arrangement was all to the advantage of the 
men ; all contingencies were to be borne by the 
companies, whose charges became heavier as the 
number of men for whom provision had to be made 
gradually increased. It was precisely owing to 
these increasing charges that Parliament voted in 
1890 a law compelling the companies to obtain the 
Minister of Public Works’ approval to the clauses 
and conditions governing their pension schemes. 
The State was an interested party in the matter 
by reason of its guarantee of interest, and it did 
not wish the companies to pile up expenditure. 
This intervention on the part of the State did not 
constitute a violation of contract; the conventions 
entered into between both parties in the early 
eighties gave the right to the State, as one of the 
partners in the transaction, to control the annual 
expenditure of the other tner. Until quite 
recently no Minister of Public Works would have 
dared to find that pensions instituted by virtue of 
statutes approved. by the State were inadequate, 
pensions which, moreover, as we have shown 
in our former article, exceed those paid to Govern- 
ment servants. 

Many circumstances have thrown light upon the 
extent of the sacrifices which the companies undergo 
to give a pension to their men. e rate of in- 
terest they pay has decreased with the increase 
in the number of pensions. On the other hand, 
premature pensions for infirmity have exceeded 
the proportion on which the calculations were 
Send. Formerly the companies contributed to 
the pension fund a sum equal to 10 per cent. of the 
wages, a contribution which has now been increased 
to 15 per cent. Several of the companies lave, 
moreover, had at different times to pay lump sums 
into the fund. In 1906 they had formed together 
a reserve fund of 660,000,000 francs (26,400,000/.) 
to meet the pension charges, and paid annually 
into the fund 58,000,000 francs (2,320, 0001.), in addi- 
tion to the maintenance of subsidiary institutions. 

In 1902 the contributions made by the companies 
for pensions did not exceed 42,000,000 francs 
(1,680,000/.). In that same year the number of 
railway servants on the pension list was 22 per 
cent. of the number in service ; the corresponding 
proportion was only 14.5 per cent. in 1893. Seein 
this rise, and also the fact that the average annua 
pension has increased from 950 francs (38!.) to 
1020 francs (401. 16s.) in the short space of ten 
years, the Paris-Lyons Company, among the other 
companies, was compelled at one time to make 
an addition to its pension fund of 39,000,000 francs 
(1,560,000/.) in order to pension all its men on 
their reaching the age limit according to the condi- 
tions which the company had set forth of its own 
accord. The Northern of France Company have 
had to pay 59,000,000 francs (2, 360,001.) to the 
pension fund for the same object. The fact that 
such supplementary payments became necessary 
affords a proof of the difliculties which surround 
the organisation of a pension fund, even when the 
greatest care has been given from the very com- 
mencement to arrive at a correct estimation of the 
expenditure. 





The first Bill to increase the pension of the rail- 
way servants was put forward in the Chambre des 
Députés in 1901 ; it passed that Chamber without 
any attempt being made. to arrive at the cost of 
the measure. In the meantime, the railway com-: 
panies handed in reports establishing that the 
measure would involve them.in an extra outlay of 
at least 74 million francs (2,960,0001.). Seeing this 
enormous extra charge, the effect of which would be 
to absorb almost entirely the companies’ profits, 
an extra charge designed to benefit, not the general 

ublic, but a limited class only, a certain amount of 

esitation was evidenced in Parliament. There- 
upon another scheme was put before the Lower 
Chambon, which it was hoped would satisfy the 
claims of the railway servants without being so 
ruinous ; the promoters of the latter scheme only 
asked that the companies should sacrifice 50 million 
francs (2,000,0001.) annually. Since then the matter 
has been under discussion ; it has been considered 
by the Senate, whose desire it was to give complete 
satisfaction to the railway men while keeping down 
the cost, and now, as above stated, the required 
Bill has been passed. 

The railway companies were first asked to pay 
to the pension fund 17 per cent. on the wages bill, 
the men contributing the same amount as formerly. 
The men were to have a right to their pension from 
their fifty-fifth year, and the question asto whether a 
man should take his pension then or later was to 
be left to the decision of a committee, the railway 
company having no voice whatever in the matter. 
This same committee —formed of railway servants 
and-anembers of the Public Works staff—was also 
to manage the pension funds, the railway com- 
panies having no right of intervéntion, although 
they had to supply, besides the funds, suitable 
offices for the members of the said committee. 

But even this did not appear sufficient to the 
Socialists in Parliament, and the present Bill was 
drawn up. The companies, on the terms of this Bill, 
are now to pay a pension to their men at the follow- 
ing age-limits :—The men who are connected with the 
traffic are to have the right to a pension on reaching 
their fifty-fifth year, after having served the company 
for a period of 25 years; The drivers and stokers, 
whose occupation is a{‘‘ terribly hard one,” will 
have the right to a ‘pension on reaching their fiftieth 
year. All the men whose work is of a sedentary 
nature, or who are ‘occupied in shops, will ‘be pen- 
sioned off on reaching their sixtieth year. Should 
a railway servant suffer from any - infirmity, he 
will have a right to a pension if he be ad- 
judged an invalid by a discharge committee, even 
though he has not served the company for a period 
of fifteen years, provided his infirmity be trace- 
able to his work. The amount paid in pension ‘is 
to be fixed by the State. It is to be half the 
average wage of the six years during which the wage 
was the highest, plus one-fiftieth when the employé 
has been in the service of the railway for over 
twenty-five years. A widow will still receive half 
the pension that was paid to her late husband. The 
companies are authorised to deduct, as a contribu- 
tion to the pension fund, 5 per cent. of the wage or 
salary paid to each man in their employ. is 
deduction is on the bare wage or salary, while the 
amount of pension to be paid is to be based 6n the 
wage plus the extra profits made by the men by 
saving on coal and lubricants. Some members want 
to improve still upon these terms, and ask that the 
men occupied in the shops, the women in the 
ticket-offices, and other similar employés, be pen- 
sioned off at fifty-five instead of at sixty, and that 
the pension be the average of the four best-paid 
years instead of the six. 

We fail to see in what way the poems traffic 
on the French railways will be rendered safer when 
the accountants, the clerks entrusted with the 
drawing up of statistics, and other railway servants 
will be entitled to claim a pension a few years 
earlier than now obtains, 

As soon as it was known that the drivers and 
stokers were to become entitled to a pension on 
reaching their fiftieth year, a movement was started 
for the application of this same age-limit to the 
whole of the railway servants. 

The French Senate, which hiad opposed resistance 
to the claims made by the Socialiste—although it 
voted in favour of the nationalisation of the 
Western of France Railway—showed a desire to 
give at least partial satisfaction to the claims put 
forward by labour agitators. The Senate Committee 
had for some time past been occupied in i 
out modifications to the Bill, the effect of whic 
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would be to render it still more costly. This Com- 
mittee asked that all the railway men occupied on 
the trains should be eligible to a pension on reach- 
ing their fiftieth year, all the other employés to 
become entitled to a pension on reaching their fifty- 
fifth year. It further stipulated—and this is mon- 
strous—that all railway servants discharged for 
insubordination, bad attention to duty, and habitual 
drunkenness, should be paid a proportional pen- 
sion. And Government still claim that in thus 
dealing with the pensions of the railway servants 
they have in view the safety of the travelling public. 
To find where this comes in would puzzle a wiser 
head than Solomon’s. 

The Bill above referred to has now been amended, 
and the final provisions are the following: When a 
man has made payments to a pension fund for 25 
years, he has a right to a pension, the age-limit 
being 50 years for drivers and stokers, 55 years for 
all other workmen, and 60 years for clerks and 
other members of the staff not included in the two 
former classes. The clerks and other members of 
the staff may, however, be pensioned off at 55 years 
of age if they have had 15 years’ service, or if a 
revision committee appointed’ by the State, and 
consisting of railway men, decides that they shall be 
so pensioned off at 55 instead of at 60 years of age. 
The pension is always to be at least half the salary 
or wage, plus one-fiftieth for every year a man has 
made payments to the fund above the 25 years. In 
case of an accident, the man receives a pension from 
the accident fund and from the pension fund. A 
man who is discharged for bad conduct has a right 
to a pension when he has been for 15 years con- 
nected with the pension fund. The provision for 
the widow remains as above stated—half that paid 
to her deceased husband. The men’s contribution 
remains also 5 per cent. of their salary or wage. The 
shareholders, the State, by reason of the guarantee 
of interest, and the general public therefore, will 
be compelled to contribute in favour of 300,000 
members of a class because Government requires 
their political support. 








THE PARIS AVIATION -EXHIBITION. 
No. Tf. 

Tue exhibition of flying-tiiachines which opened 
at Paris, on Saturday last, the 25th ult., marks a 
distinct stage in the progress Of aerial navigation. 
While there are examples of the dirigible balloon 
on view, the Exhibition is devoted almost exclu- 
sively to aerdplanes, motors for them, and acces- 
sories. Those who have followed the developments 
of the aeroplane will be aware that during the last 
twelve months an enormous amount of progress has 
been made. Not only have the aeroplanes of the 
older makes been improved,’ so that they will now 
fly a much greater Tietenes than was the case a 
year ago, but new types have been produced which 
have made excellent flights, so that now there are 
quite a considerable number of these machines 
in existence which, under suitable circumstances, 
can fly for an hour or two with fair certainty. 

It is no doubt easy to over-estimate the practical 
importance of these flights, the large majority of 
which have, up to the present, been made under 
somewhat artificial conditions, on specially selected 
grounds, and in favourable weather. Even under 


these conditions flying-machines have shown a want | h 


of reliability which would not be tolerated for 
an instant in any other class of machinery. A 
great deal of this want of reliability is due to the 
engines, which in some cases are at present too light, 
or tov pe wee fm to perform satisfactorily. It 
will be recolleeted that on both the occasions when 
Mr. Latham tried to fly the Channel he failed 
through his engine stopping, and it is possible 
that the fact that Blériot used a comparatively 
simple motor, with only three cylinders, contributed 
a great deal to his success, ose who are ac- 
quainted with the history of the automobile will, 
however, be aware that a few years ago it was as 
imperfect as the aeroplane is now, and it is quite 
possible that in the future the latter may pro- 
gress in lightness, power, and reliability in the same 
way as the motor-car has done, and in this case it 
will become a very important factor indeed, espe- 
cially for war purposes. 

Practically the whole of the machines shown are 
of the monoplane or the biplane types, the former 
generally following the well-known lines of the 
Blériot and ‘* Antoinette,” and the latter those of 
the Wright and Voisin. The biplane undoubtedly 
held the lead for a long time ; but the recent flights 





of Blériot, Latham, and Santos Dumont have de- 
monstrated that the monoplane has great possi- 
bilities. Among the Remmn es] the one in which 
Blériot flew across the Channel naturally excites the 
greatest interest, and the point which at once strikes 
one is its small size. In this, however, it is com- 
pletely eclipsed by Santos Dumont’s ‘‘ Demoiselle” 
(dragonfly), which has the distinction of being by 
far the smallest, as well as the fastest and cheapest 
aeroplane, yet made. It measures 20 ft. long over 
all by 17 ft. wide across the wings, weighs 230 Ib., 
can be taken to pieces and packed comfortably on 
an ordinary motor-car, and it is said that it can be 
built at a profit for 2001. The ‘‘ Antoinette” is 
larger than the Blériot, but in many ways 
takes the eye more than any other machine in 
the Show. The boat-shaped hody looks simple, 
substantial, and light, as compared with the girder- 
frames, trussed with large numbers of steel wires in 
some machines, and the attachments of the wings 
appear simple and substantial. The whole propor- 
tions and appearance are more bird-like than those 
of any other machine, which naturally prepossesses 
one in its favour ; and though, of course, its appear- 
ance is no guarantee that it will perform best, it 
has given excellent results in practice. The aviator 
sits in the body in much the same position as he 
would occupy in a boat, and his comfort appears to 
be better studied than in many machines. 

The biplanes, generally speaking, differ from the 
monoplanes in having a far greater wing-spread in 
proportion to the weight of engine and passenger 
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carried ; in fact, quite the most striking point in the 
Wright aeroplane is the small size of the engine in 
proportion to the rest ofthe machine. For a given 
weight, other things being equal, the smaller the 
wing-spread the faster the machine must travel in 
order to be able to lift itself from the ground, and 
the more power must be provided ; accordingly, we 
find that the ‘‘ Demoiselle” has a very large engine 
indeed in proportion to its weight. 

The question of what wing-spread and speed will 
be found best must remain for some time a matter 
of experiment. The most important point is, no 
doubt, what arrangement will give the longest flight 
with the petrol which can be carried, for at present 
the limit is determined by the supply of petrol. As 
the wing-spread is increased the lifting power per 
orse-power is also increased, but increasing the 
wing-spread in itself makes the machine both 
heavier and slower. Structurally at first sight the 
een seems much superior, as the two planes 
only need wooden struts and steel wire tie-rods to 
make the whole a very strong trussed girder. It is, 


‘however, possible that these struts and wires offer 


a considerable amount of resistance to the air, and 
the dependence of the whole structure on such a 
large number of very thin wires may also be an 
objection, as they are subject to vibration, which 
may deteriorate the metal. The structure of the 
monoplane, on the other hand, is much simpler, 
and though it may not’ be theoretically so light, it 
is possible that it may prove the better in practice. 
The wings usually consist of a fairly substantial 
backbone of wood or steel tube, with a simple truss 
below and above, constructed of two or four wires 
and the necessary struts. These wires being few in 
number, are far more substantial than the innumer- 
able cross-wires of the biplane. 

The motions required to control the aeroplane 
are usually three. There is a rudder on a vertical 
axis to steer in the usual way, and a rudder on a 
horizontal axis to control the elevation. In addi- 
tion to this there is usually some sort of control of 








the inclination of the aeroplane sideways, this being 
necessary to prevent its turning on its side going 
round corners. This control is effected either (1) by 
pulling down the after part of a wing on one side, 
so as to make that side lift more than the other ; 
(2) by twisting the whole of the main tube which 
carries the wing; or (3) by having small supple- 
mentary planes at the ends of the wings, the angle 
of which can be altered. The first-named plan 
seems much the most common. In many cases one 
handle controls two of these movements, some of 
the different arrangements being as follow :— 

Antoinette: Steering by the feet ; elevation and wings 
ceigetet by wheels on the right and left hand respec- 
tively. 

Wright : Steering and wings controlled by one hand 
lever, elevation by the other. 

Blériot : Steering by the feet ; one lever controls eleva 
tion and wings. 

Lioré: Steering by feet; wings and elevation controlled 
by separate levers. 

Kechin : Steering and elevation controlled by wheel ; 
wings by the back of the seat. 

Voisin : Steering and elevation controlled by wheel. 

Clement : Steermg and elevation controlled by wheel ; 
separate lever for wings. 

Farman : Steering with the feet ; one lever for elevation 
and wing-tips. 

Santos Dumont : Steering and elevation controlled by 
separate hand-levers ; wings by the back of the seat. 


When one lever controls two movements, it is 
pushed backwards and forwards for one, and from 
side to side for the other. Where a wheel is used 
for steering and elevation, it is turned to steer, and 
pushed forwards and backwards for elevation. 

In all examples, except the Wright machine, there 
is a balancing-tail behind to make the machine more 
stable longitudinally, this being a matter which in 
this make depends entirely on hand control. 

The Voisin machine differs from the other bi- 
planes in having several vertical partitions between 
the two planes, both of the main lifting planes, and 


‘|also those in the balancing-tail, and in having no 


arrangement for twisting the wings to maintain 
lateral stability. In the majority of cases the tail 
is attached to the main plane by a trussed girder, of 
which the top and bottom members are of wood as 
well as the struts, while the tie-rods are of wire, 
the construction being exactly the same as that of 
the trussed girder of a biplane, and appearing to 
be open to the same objections. In the mono- 
planes there are, however, examples of wooden box 
girders and of steel tube attachments. Considering 
how very light, in proportion to its strength, a 
racing sculling-boat is, it seems quite possible that 
a box girder of similar construction might be the 
most satisfactory, as, even if the trussed girder 
saved a few pounds weight, it is probable that the 
extra air resistance would involve more weight being 
required for the motor and fuel. In the majority 
of cases a single propeller is used, placed direct on 
the crenk-shaft, and driven at the engine speed ; 
but in some cases the propeller is geared down, 
often by a chain, and Wright uses two propellers, 
one driven by a direct chain and the other by a 
crossed chain. Chains of the length required appear 
to be rather a doubtful expedient when run at such 
high revolutions, and the method adopted in one 
of the Renault engines, of coupling the propeller to 
the cam-shaft, which is driven by suitable gearing, 
appears much better, if it be desired to reduce the 
revolutions. 

The Blériot aeroplane, as exhibited by M. Bleériot, 
Boulevard Maillot, Paris, is shown in Fig. 1 on 
page 452 of our present issue. It will be seen that 
the engine is mounted in the extreme front of the 
frame, with the direct-coupled propeller in front of 
it. The aviator sits well behind this in the inside of 
the lattice girder forming the main frame, while the 
two wings are carried on a strong cross-piece, which 
is stayed to the under-carriage with two main 
shrouds in front, and two wires behind for warping 
the wings. At the back of the main frame is the 
tail containing the horizontal and vertical rudders. 

In the ‘ Antoinette” aeroplane, shown by the 
Société Antoinette, 28, Rue des Bas Rogers 
Porteaux, the general arrangement is very much 
the same as in the Blériot, with the exception that 
the main frame is entirely cased in, as will be seen 
from Fig. 2, annexed. It is also not constructed 


with wire tie-rods, but is entirely made 5f wood ; and 
the forward part is planked with thin mahogany lik: 
a sculling-boat, the after part being covered wit! 
thin oiled silk. The tail plane, as is also that in 
the ‘‘ Demoiselle,” is flat, whereas in the Blériot and 
most others it is curved like the main ving. 

flat plane is no doubt both the cheapest and lig 
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to make, and possibly offers less air resistance. The 
main wings of the Antoinette appear 'to have less 
curvature than in most other tiakes. The ‘under- 
carriage is of very substantial construction, and yet 
should not offer great air resistance, being com- 
posed of few parts. The aviator sits well back 
from the bows, just behind the main wings, in fact, 
and has a really comfortable seat—a matter probably 
of great importance. 

The workmanship in the majority of the aero 
planes exhibited appeared to be excellent, so much 
so that it is impossible to point out one as. being 
distinctly superior in this respect. 

An exhibit of great interest is the Wright aero- 
plane, in which the first real flights. were made at 
the end of 1903, and it is remarkable how very 
little different it is from the latest Wright models ; 
in fact, the older machine is hardly distinguishable, 
except for its weather-worn appearance. 
a great deal of the advance. made in ‘the six years 
has been due to the experience of the aren rather 
than to essential modifications in the’ machine, 

In addition to the aeroplanes shown’ there are 
numerous engines specially designed’ for use in 
them, and in the structural points of’ these ‘there 
is very much more diversity than in the aeroplanes 
themselves. The number of cylinders varies from 
two to sixteen, and these are arranged in every 
conceivable manner. The essential object is, of 
course, to reduce the weight as far as possible, con- 
sistent with reliability over the time which a flight 
is likely to occupy—-a period which has, so far, not 
much exceeded three hours. Durability, in the 
ordinary sense of the word, is not necessary. 
Weight is, of course, of the greatest importance 
in every motor which moves itself, such as a 
motor-car engine or a marine motor. Hence 
such apparatus are made as light as possible con- 
sistent with due reliability, durability, and accessi- 
bility ; and in the racing motor-car and launch- 
engines the weight has been made as small as is 
consistent with their maintaining their power with 
certainty over the period of a race, which is never 
more than a few hours. 

In producing a motor still lighter than these 
there are several courses open. The simplest is to 
take an engine of fairly ordinary and substantial 
construction, and to increase the power developed 
by cylinders of a given size. This can be done by 
raising the compression and increasing the rate of 
revolutions, the valves being made of suitable size. 
That is to say, we have a substantially-built engine, 
which is run very hard. The second plan is to retain 
the ordinary vertical type of engine, but to reduce 
the weight for a given cylinder capacity by the use of 
thin steel cylinders, and very light construction of 
all the parts. The third plan is to reduce the 
weight of the crank-case and other parts by putting 
more than one connecting-rod to each crank. The 
simplest form of this is the diagonal type, in which 
two cylinders work on to each crank. The most 
usual form is the eight-cylinder diagonal with four 
cranks, though several examples are shown of four- 
cylinder engines with two cranks. The extreme 
form is that in which several cylinders are grouped 
round a crank-case of the length usual for one 
cylinder all working on to one crank. 

A further way of reducing the weight is to do 
away: with the water-cooling, and substitute air- 
cooling, In this case the whole of the weight of 
the radiators: and: the contained water is saved, but, 
on the other hand, it is doubtful ‘whether it: will be 
possible to maintain. the same horse-power for a 
given cylinder capacity. The question of air- 
cooling v. water-cooling may depend on . many 
factors, and we shall refer to this matter. later.’ 
Meanwhile it may be remarked tliat, although 
the cross-Channel flight and the record for distance 
have been performed with air-cooled motors, the 
water-cooled engines are in a very large majority 
at the Exhibition. 

The table annexed gives the particulars ‘of several 
engines-exhibited, and will give a fair idearof the 
lines on which the various constructors are working. 

[t will be seen'that tiuch' the lightest engine per 
hcrse-power is the ‘‘Gnome.” This engine was 
fitted to the ‘Fdriian aeroplane which holds the 
record for the longest flight, and was illustrated in 
our issue of March 26 last, page 418. It is of the 
exireme radial type, as the whole of the cylinders 
are grouped round one crank-case, and attached to 
one crank, the crank in this case being fixed and the 
cr.nk-case and cylinders revolving. The success 
of the engine does not, however, depend entirely 
on the general outlines of the design, but is largely 
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TABLE GIVING’ CHIEF PARTICULARS OF AEROPLANE ENGINES. 
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due to the extreme care taken in the construction, 
the cylinders and crank-case, every part, in fact, 
being’ machined out of high-grade steel. The 
rotary cylinders lend themselves admirably to air- 
cooling, as their rapid motion through the air helps 
to cool them, and the engine is in e®ery way appa- 
rently well adapted to experimental purposes ; but 
it may be doubted whether it will be so well suited 
to practical work when the aeroplane gets out of 
the experimental stage. The inlet-valves are 
automatic, and placed in the pistons, and there- 
fore very inaccessible, while the centrifugal force 
of the exhaust-valves has to be balanced by a 
system of rocking levers. There are also diffi- 
culties in distributing the necessary current to the 
sparking-plugs without undue complication, and at 
present there is no attempt at any silencer. Even 
with the very complete cooling the cylinders get it 
will be seen from the Table annexed that the power 
claimed is very low in proportion to the size of the 
cylinders. 

Among the other engines, of which particulars 
are given in the Table, there is not a very great 
difference in the weight per horse-power, this 
ranging from 4-lb. per horse-power to 7.5 Ib., the 
lightest being the Dasicsen, water-cooled, and the 
heaviest the Renault, air-cooled: It may, how- 
ever, be observed that, with the exception of the 
Renault, the weights of the water-cooled engines 
do not; as a rule, include the radiator and water, 
and this will add from 10 per cent. to 20 per cent. 
to their weights in most cases. On the other hand, 
it is not clear how long the air-cooled engines will 
maintain their-power. It is usual for makers 
of air and water-cooled engines to claim the 
same power for equal-sized engines, whether air 
or water-cooled, while in practice the power of 
the air-cooled falls very rapidly in use as the 
cylinder gets hot. The Renault air-cooled engine, 
which we illustrate in Fig. 4, page 452, is provided 
with a fan for cooling the cylinders, and it is under- 
stood that its.maintained power has been officially 
tested, but in this case the weight per horse-power 
is greater than that of the water-cooled engine with 
radiator, by the same makers. This. latter engine 
is illustrated by Fig. 5, page 452. 

One of the most interesting engines at the Show 
is undoubtedly the two-cylinder Darracq, shown by 
Messrs. Darracq and Co., 35, Quai de Surennes, 
Surennes, which is shown in Fig. 6, page 452. This 
— is of extremely simple construction, as it has 
only two cylinders, and these are placed horizontally 
at opposite sides of the .crank-case. The diameter of 
the cylinders is 130 millimetres (54 in.), and stroke 
120 millimetres (4} in. ), and the power isstated to be 
25 to 30 horse-power. Both inlet and exhaust-valves 


‘are placed in’ the cylinder-head, and are driven. by 


means of rocking-levers. There is an inclined cam- 
shaft, which drives the .magneto-at one.end and the 
water-pump at the other. No exhaust-pipe is 
rovided, and there is a row of holes in the cy- 
inder, which the piston uncovers at the bottom of 
the stroke to provide a freer exhaust. There is 
no fly-wheel, the engine being coupled direct to the 
propeller. An engine of almost identical construc- 
tion is used in M. Santos Dumont’s Demoiselle, the 
valves, however, being disposed at the side of the 
cylinders, the inlet being automatic. As this is the 
lightest and fastest Pree. Won in existence, it ap 
that if the engine is light enough for it, it should be 
light enough for most things, and the advantage of 
very numerous cylinders for reducing weight is very 
doubtful in practice. Messrs. also show a 
vertical engine with separate cylinders, 170 by 140 





millimetres (6? in. by 5} in.), having the valves in 
the cylinder-heads, and giving 100 to. 120..horse- 
power. 

Next simplest to the two-cylinder engine is natur- 
ally the three-cylinder. Of this the Anzani, shown by 
the Ancienne Usine Anzani, 71%!*, Quai d’Asniéres, 
Asniéres, of the type used by M. Blériot in his 
flight across the Channel, is naturally the most 
interesting example, and is illustrated in Fig. 3, 
page 452. In this case the three cylinders are placed 
radially round the crank-case at angles of 60 deg. 
The engine is directly coupled to the propeller, 
and the draught from this blows on the cylin- 
ders, the arrangement of which allows of its strik- 
ing directly on all of them, while the heads are 
so far apart as to have no tendency to heat each 
other. The valves are arranged with the inlet over 
the exhaust, the former being automatic, and there 
are holes in the cylinder-walls which the pistons 
overrun to secure a free exhaust. 

An air-cooled engine of a totally different type is 
exhibited.by Messrs. Renault Freres, 15, Rue Gus- 
tave-Sandez, Billancourt. This engine (see Fig. 4, 
page 452) has eight cylinders disposed diagonally 
on a four-throw crank-shaft. Naturally with cylin- 
ders so arranged the draught caused by the aero- 
eas geing through the air would not be enough to 

eep them cool, as the cylinders would screen each 
other. Further, the cylinders are so close together 
that their heads will radiate a considerable amount 
of heat to each other. Accordiagly a powerful fan 
is provided, running atthe engine speed, which blows 
a strong draughtof air past the cylinders. The latter 
are 90 by 120 millimetres (34 in. by4} in.), and have 
the valves placed over each other, the inlet-valves 
being driven by rocking-levers. A feature of this 
engine is that the cam-shaft is driven by gearing 
capable of transmitting the whole power of the 
engine, and is produced so that the propeller can be 
mounted on it if desired, and therefore run at half 
the engine speed. Messrs. Renault also exhibit a 
veithed! Sui aint engine (Fig. 5. page 452), with 
the valves in the cylinder-heads driven by rocking- 
levers. The cylinders in this-case are 110 by 160 
millimetres (4% in. by 6} in.). These two engines are 
both stated to give 50 horse-power. Several other 
engines of various sizes are also exhibited. 
essrs. Panhard and Levasseur, 19, Avenue 
d’Ivry, Paris, show several engines of various 
sizes,. all .having separate.cylinders with copper 
water-jackets, the most interesting of which is a 
new pattern specially designed for aeroplanes, and 
shown in Fig. 7, page 452. In this engine the inlet 
and exhaust are both placed in the cylinder head 
concentric to the cylinder, the inlet being inside the 
exhaust. Both valves are worked by one tappet- 
rod from the cam-shaft by means of a system of 
rocking-levers' so arranged that when the rod is 
raised by the cam it-opens the exhaust-valve, and 
when it is depressed it opens the-inlet.. The cylin- 
ders are 110 by 140 millimetres (42 in. by 54 in.), 
and the engine gives 40 horse-power, the weight 
being about 200 lb. It is the an example of 
an engine with large cylinders for its. power, but of 
very light construction for its cylinder capacity. 

A point which may possibly require. more atten- 
tion than it has hitherto received is the question of 
running an — with no flywheel except the pro- 
peller. Insuch a case the pro -blades near the 
root may be subject to a considerable stress alter- 
nating with every revolution of the engine, the 
amount of this depending on how many cylinders 
the engine has. Such stresses tend to weaken the 
material, and therefore, if durability is required, it 
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may be necessary to make the propeller-blades con- 
siderably stronger with two and _ three-cylinder 
engines having no flywheel than with engines with 
a more even turning moment. Wooden propellers 
seem more in favour than those of metal, and prob- 
ably are more suitable, as wood is well able to stand 
the above stresses, and it is easy to make the pro- 

eller strong at the root without excessive weight. 

he wreck of the dirigible Republic, and death of 
the four men composing her crew, from a broken 
»ropeller shows that danger from this cause is not 
imaginary, and the results in an aeroplane would 
probably be at least equally disastrous. 





THE IRON AND STEEL INSTITUTE. 

THe autumn session of the Iron and Steel 
Institute commenced at the Institution of Civil 
Engineers, Great George-street, Westminster, S.W., 
on Tuesday, the 28th ult., with a general meeting 
at 10.30 a.m., at which papers were read and dis- 
cussed, 

In the unavoidable absence, on the opening day, 
of the President, Sir Hugh Bell, the chair was 
taken by the Right Hon. the Lord Airedale of 
Gledhow, who was supported by the President- 
Elect, his Grace the Bake of Devonshire. The 
minutes of the previous meeting having been taken 
as-read, the Chairman announced that the presen- 
tation of the Carnegie Medal would be deferred 
till .the following day. The Secretary then pro- 
ceeded to read the names of nominees for election 
as Members of Council, &c., at the meeting to be 
held in May next. 


‘'ne Propuction or Iron AND STEEL BY THE 
Evecrric SmMettinc Process. 


The first paper taken was one by Mr. EK. J. 
Ljunberg, of Falun, Sweden, on the ‘‘ Production 
of Iron and Steel by the Electric Smelting Pro- 
cess.” This paper we reprint in full on page 465 
of this week’s issue. In the absence of the author 
the paper was read by the Secretary. In inviting 
discussion the Chairman said that as yet experience 
of this process was very limited, but it was a sub- 
ject of great interest. He considered that in view 
of the possibly great future in store for the process, 
cagiocialiy in districts where coal and fuel were 
scarce, information regarding preliminary experi- 
mental work was of great importance. The only 
speaker on this paper was Mr. P. R. Cobb, who 
referred to the author’s statement that the problem 
was technically solved. He, Mr. Cobb, thought 
that the process had by now got somewhat further 
than this, as he had’ received information to the 
effect that three large furnaces had recently been 
installed in Canada, at Sault Ste. Marie, with good 
éxpectations of satisfactory commercial results. A 
start had therefore been made in a commercial way. 
He regretted his inability at the moment to supply 
further particulars of the installation. 


THe DETERMINATION OF THE EcoNoMY oF 
Reversine Roiiumae-Miu1s. 


After a vote of thanks to the author, Mr. C. A. 
Ablett was called upon to read his paper on ‘‘ The 
Determination of the Economy of Reversing Roll- 
ing-Mills.” - This paper is reprinted on page 466 
of this issue. 

The first speaker on this paper was Mr. Andrew 
Lamberton, who was inclined to take exception to 
the title of this paper.. Although he was quite 
sure that nothing was further from the intention 
or desire of the author than that wrong conceptions 
should arise, he was afraid that statements made in 
the paper might lead to them. It was stated early 
in the paper that during the past year five steel- 
works decided to adopt electrically-driven’ re- 
versing rolling-mills, and that in. one instance a 
steam plant less than ten years old,had been thus 
replaced. A statement of five claims of economy 
was put forward, and the title of the'paper, taken in 
conjunction with this, would lead to the inference 
that the introduction of electric driving would result 
in great economy. As a matter of fact, however, 
there was not a single figure in the paper to sub- 
stantiate this. On the last page there were given 
the kilowatt-hours per ton rolled under certain 
conditions, but the author had given similar 
figures in a paper he read last year before the Insti- 
tute at the Middlesbrough meeting. He, Mr. 
Lamberton, had then asked for figures given in 
£ s. d., » much more interesting point to steel- 
makers, he thought, as being of commercial value, 
and as opposed to the more academic interest of kilo- 





watt-hours. Mr. Ablett had then replied that the 
conversion was quite a simple matter and required 
merely a knowledge of the price of electrical power 
per unit. That, however, took the matter no 
further, and they were no further to-day. Mr. 
Lamberton referred to a statement made by Mr. A. 
Greiner at the Middlesbrough meeting to the effect 
that in Germany, with coal prices as they then 
stood, and allowing 15 per cent. for depreciation 
of the electrical plant, rolling by electrically-driven 
mills was very nearly as cheap as the gas-engine- 
driven mill process, but under other conditions it 
would be dearer. Mr. Lamberton thought the 
paper proved little, and ought to be entitled 
‘*The Determination of the Power Taken... ,” 
and not ‘‘ economy.” 

He thought the number of pence was more im- 
portant than the number of kilowatts. First cost 
was a most important item, in comparing the systems 
of driving, as were also the depreciation and cost of 
fuel. He thought the claim 33) ‘*reduction in cost 
of repairs,” was not substantial. In copeer’ of 
this he referred to the reports of Mr, Michael Long- 
ridge, which showed the cost of upkeep of motors 
to be, about twice that of steam-engines, and as 
further proof he cited the fact that premiums 
charged By insurance companies were about twice 
as great for electrical, as for steam plant. With 
regard to depreciation, it was usual to take 15 per 
cent.-as the rate for- electrical plant, while all were 
agreed that 10 per cent. sufticed for steam-engines. 
If there were any error in these figures, it was that 
the 15 per cent. was, if anything, too small. Re- 
verting to Mr. Greiner’s statement, Mr. Lamberton 
quoted that gentleman to the effect that it was pos- 
sible to keep the cost per ton of rolled steel, with 
steam-driven plant, to less than6d. Mr. Lamberton 
had taken this figure as the base of steam-driven 
plant with a 300-ton output of rails per working 
day of 10 hours, allowing 10 per cent. depreciation. 
Applying this base figure to the cost of electric 
driving with gas-driven generators, and allowing 
15 per cent. depreciation, the cost would be 8.8d. 
per ton. Moreover, the 6d. included the cost 
of coal at 6s. per ton for suitable small coal, 
while the 8.8d. included no charge for fuel, which 
was obtained for nothing. If the steam plant were 
credited with this, the 6d. would be reduced to 5d., 
so that really the comparison was one between 5d. 
and 8.8d. 

At the commencement of his paper the author 
stated that further reductions in capital cost of 
electrically-driven plant appeared to be hardly pos- 
sible. Mr. Lamberton thought it refreshing to find 
a case of an electrical engineer admitting that there 
was something he could not solve. owever, he 
put forward the suggestion that in small electrically- 
driven plants economy over the Ilgner system might 
be sought in the direction he (the speaker) sketched 
in a diagram hung on the wall. This diagram 
showed a constant running motor with a large fly- 
wheel. An ordinary reversing clutch was provided, 
but in addition two coil clutches were included in 
the gear, When reversing, the proper coil-clutch 
was thrown in, and, as soon as the right speed had 
been attained, a governor operated the main revers- 
ing clutch. On the whole, the old form of clutch- 
mill had given good results in spite of noise and 
frequent breakdowns. In his proposed scheme the 
wear and shock would be largely avoided, because 
the main clutch would only ie thrown in at the 
proper speed. .. He, of course, only put this forward 
as. a suggestion for small mills. - 

The Chairman remarked that .Mr. Lamberton 
spoke with authority on plants working night and 
day, but he thought there was a good deal to be 
said for electric driving where intermittent running 
was desirable for some reason or other, when éelectri- 
city could be taken from power companies. Steam 
—— not adaptable to such conditions as 
those. ; ‘ 

Mr. A. Siemens said he was afraid that Mr. 
Lamberton was one of those who had to be classed 
as apy the most deaf, because they refused to 
hear. e had said the kilowatt was academic, 
and not practical. The paper detinitely stated that 
this base was taken because the cost of the kilo- 
watt-hour varied with the locality. The result of 
twenty years’ experience with a large generating 
plant at his firm’s Woolwich works convinced 
him that it was possible to produce a kilowatt- 
hour for }d., including every factor. To con- 
vert the author’s figures from kilowatt-hours to 
pence, therefore, all that was necessary was to 
divide them by 4. Many people, said Mr. Siemens, 





did not realise that it was cheaper to use a big 
motor than a small one, owing to the fact that with 
the fully-loaded small motor much of the current 
was wasted in heating, &c., with no useful result. 
In the big motor these losses were practically absent, 
and the current consumption corresponded to the 
load. He had lectured on this subject before the 
Society of Arts some twenty-eight years ago, and 
people had not fully realised the facts yet. Their 
plant at Woolwich worked to-day as well as it did 
twenty years ago, and had cost little in repairs, 
merely because the work was well within the capa- 
cities of the machines. He thought depreciation 
at 15 per cent. was not justified if the plant was 
well chosen. Although Mr. Lamberton’s arrange- 
ment might look well, it would wear out. Clutches 
could not be freed from this disadvantage, whereas 
in the Ilgner system the shocks were not mecha- 
nical, but magnetic. 

Mr. Ablett, in reply, stated that he did not write 
the paper to. prove the economy of electric driving, 
but to urge makers to make such tests themselves 
as would prove its existence. In one case he men- 
tioned, a mill at Duisberg had adopted electrical 
driving on the assurance of an increase of 30 per 
cent. in output. Considerable economies had re- 
sulted from the conversion, including a substantial 
saving in lubricants. Three other neighbouring 
mills had since placed orders for electrically-driven 

lant. Depreciation in heavy electrical plant was, 

e thought, very small indeed. He referred to the 
slight cost of repairs of large machines at Niagara 
in ten years, and stated that on such information 
as was now available concerning heavy electric 
machinery, 15 per cent. was too high a figure. 


Tue GrowtH or Cast Irons. 

After a vote of thanks, the Chairman called on 
Professor H. C..H. Carpenter to read. a paper 
entitled ‘‘ The Growth of Cast Irons after Repeated 
Heatings,” written. jointly by him and Professor 
H. F. Rugan. In this paper the authors described 
a lengthy series of experiments on the effect of 
the repeated heating and cooling of iron and iron 
alloys, including white irons, chill cast alloys, high 
carbon medium silicon alloys, iron carbon silicon, 
and iron-silicon alloys, &c. As a result of the work 
the authors concluded that an alloy which would 
remain constant, even after repeated heatings at 
900 deg. Cent., would be a white iron with about 
3 per cent. carbon and small quantities only of 
other constituents, silicon not to exceed 0.2 or 0.3 
per cent. ‘The paper further discussed the influence 
of the various chemical constituents on ‘‘ growth.” 

The discussion was opened by Mr. J. E. Stead, 
F.R.S., who stated that the paper added consider- 
ably to our knowledge. ‘The author stated that 
white iron did not grow or become distorted as 
rapidly as grey. It was for this reason that white 
iron was used for fire-bars, as they then lasted 
longer, provided they did not snap. Perhaps some 
of the theoretical conclusions in the paper might be 
disputed, but more information was needed before 
this should be done. He considered that the graphite 
flakes in iron. were channels for oxygen, and their 
presence encouraged oxidation. He thought the 
authors should supply information cman, the 
combined carbon, and he suspected there would be 
found to be a relation between the amount of this 
and the growth observed. 

Professor T. Turner cited an instance of the 
growth of grids in gas muffle-furnaces which had 
become so swollen as to block the slits. The metal 
was then chipped down, but the slits became closed 
again. Expansions came, he thought, under three 
heads. In the first case, there was the expansion 
which might be said tobe similar to that which 
occurs when constituents separate out from a solu- 
tion in solidifying. He thought the authors were 
probably correct in their conclusion that there was 
no expansion with white iron so long as it remained 
white. If a deposit of- graphite commenced, how- 
ever, growth began. .In the second case growth 
was accompanied by oxidation. In this case oxide 
of silicon and oxide of iron were found side by side. 
It was quite possible to separate out pure silica in 
this way. irdly, there was a form of expansion 
which had not been mentioned by the authors, in 
which expansion from heating having taken place, 
the phe: gene unable to get back to its original 

ition for some cause or other. He did not know 

ow great this influence was, and whether it was 
worth considering. 

This speaker was followed by Mr. E. H. Saniter, 
who said that the statements of greatest interest to 
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him were those regarding the iron carbon alloys in 
Table VIII. of the paper. These were practically 
cast steels; they did not increase or decrease on 
heating and cooling. Steel-plates became shortened 
when repeatedly heated, and it had been suggested 
that this was due to the fact that the grains, 
elongated in rolling, gradually resumed their proper 
shape when repeatedly heated. Small changes 
were shown in the tests he referred to. He 
thought that, growth was due to some cause pre- 
venting the.contraction which would normally follow 
expansion on heating. 

Dr. W. Rosenhain, whose remarks, as well as 
those of previous: speakers, were at times rendered 
practically inaudible by conversation among mem- 
bers present at the meeting, spoke on the prac- 
tical application of the growth of cast iron, and 
drew attention to the possibility of making worn 
parts fit well again by this method, provided the 
mechanical characteristics of the metal were not 
changed in the pe He thought additional 
information by the authors on the changes in ‘the 
physical characteristics during growth would be 
valuable. 

Owing to the time for adjournment having 
arrived, Professor Carpenter was asked to forward 
his reply in writing. The Chairman then adjourned 
the meeting till Wednesday, at 10.30 a.m. In the 
afternoon the members paid visits to various works 
and places of interest in London and the neighbour- 
hood. Among the works visited were those of 
Messrs. Siemens Brothers and Co., Limited, Wool- 
wich ; Messrs. Fraser and Chalmers, Limited, 
Erith ; the Royal Arsenal, Woolwich ; the London 
County Council Electric Generating Station, Green- 
wich. Visits were also arranged to the’ Halls 
of the Worshipful Company of Armourers and 
Brasiers, and of the Worshipful Company of Iron- 
mongers. 

On members reassembling at 10.30 a.m. on Wed- 
nesday the chair was taken by the President of 
the Institute, Sir Hugh Bell. After some formal 
business the presentation of the Carnegie Gold 
Medal was made t6M. A. Portevin, in recognition 
of his research work on steel alloys, with the object 
of ascertaining the influence of the added elements. 
M. Portevin acknowledged the award in a short 
speech in French. 


Unirorm Moisture In Biast, AND THE FUEL 
Economy or Dry Buiast. 


The President next called on Mr. Greville Jones 
to read his paper, entitled ‘‘ Uniform Moisture in 
Blast,” and after the reading of this terminated the 
Secretary read Mr. R. S.: Moore’s paper, entitled 
‘‘The Fuel Economy of Dry Blast, as Indicated 
by Calculations from Empirical Data.” These two 
papers are reprinted on pages 467 and 468 of the 
present issue. The two papers were discussed 
together, Mr. J. E. Stead first being called upon. 
This speaker said that he wished to take up certain 
points relating to the calculations in the papers, 
but as this was difficult to do satisfactorily at 
the meeting, he would defer his remarks on the 
subject and send them in by correspondence. He 
wished to ask Mr. Jones how much steam went into 
the blast-furnace per ton of pig, as this was an in- 
teresting figure. The increase of coke recorded in 
the paper was slight, and wasa natural consequence 
of adding to the moisture present.. The increase 
of silica was slight, but sulicient to be taken into 
account. 

Mr. Cosmo Johns, who continued the discussion, 
considered that the two papers formed important 
additions to the available information respecting 
the Gayley process. Experimental work was of the 
utmost importance, as the several factors determin- 
ing the economy of blast-furnaces wete too complex 
for regular deductive reasoning. He considered 
tliat the papers proved that the claim, as a source 
of economy, of levelling the peaks and filling up the 
valleys in the moisture curve, was now disposed of. 
Moisture was a source of loss; but was absolute 
dryness, on the other hand, necessary? It would 
be interesting to follow up the work to find whether 
the econothy curve was a smooth one, increasing in 
clue as the dryness increased, or whether there 
was a sudden break in it at any point. He was 
vfiaid that the conditions were too complex to be 
reproduced in the laboratory in order that this 
curve might be obtained. 

Mr. E. P. Martin said that there was now abso- 
lutely no doubt whatever as to the very great 
saving with the Gayley system. At one time they 
had thought at the Dowlais Works that the system 


< 


was favoured by being worked on the best furnace. 
They had therefere worked it under less favourable 
conditions on a less economical furnace, but found 
that the relative economy held good. 

Mr. E. H. Saniter said he had been a believer in 
the dry-air-blast y tem since hearing Mr. Gayley’s 
paper in New York. He could not agree that no 
economy resulted from levelling the peaks; he 
thought there was some saving due to this. The 
question of uniformity was one of very great im- 

rtance, and the value of this was pointed out in 

r. Jones’s paper. 

The following speaker was Mr. J. H. Harrison, 
who suggested further experimental work on this 
subject. He noted that in the experiments mois- 
ture had been added right through. He thought 
4 grains per cubic foot—the amount mentioned in 
the paper as present in the aggregate—a good deal, 
and asked if it would not be possible to reduce 
the amount to 2 or 2} grains, and to keep it 
at this throughout the winter months. This, _ he 
thought, would be comparatively easy at that time 
of year, and should be possible without resorting 
to freezing. This would give a further step in the 
curve, which ran apparently from no saving at 
4 grains of moisture per cubic foot to 17 per cent., 
or so, with moisture reduced to about 1} grains 

r cubic foot. It was possible that conditions 
in which the moisture was maintained at not 
more than 2 grains could be obtained without 
the introduction of costly. plant, when possibly 
an over-aH economy of still greater amount would 
result, 

Mr. A. K. Reese contended that Mr, Moore's re- 
sults really proved what he held they disproved. To 
increase the moisture present in the blast, either in- 
tentionally or unintentionally, interfered with blast- 
furnace economy. This was well known to all iron- 
masters. Poorer results were, therefore, to be ex- 
pected with an increase of moisture; but here, on the 
other hand, results at least as good with increased 
moisture had been obtained as were got afterwards 
with the ordinary working, which appeared to him 
to be proof of the benefit of uniformity of moisture. 
Uniformity was, in his opinion, a distinct benefit, 
and not, as Mr. Moore concluded, of no. benefit. 
In support of this he dréw attention to the fact 
that the benefits accruing from the introduction of 
the process proved of about the same order in the 
Gayley plants at South Chicago and at Cardiff. 
The reduction of moisture, however, at these two 
places was very different. At Cardiff the reduction 
was from about 34 grains to 1 grain—that is, a 
diminution of 2} grains per cubic foot ; while at 
Chicago the reduction amounted to more like 
6 grains. He thought the similarity of benefits 
pointed, therefore, to the importance of uniformity 
of the proportion of moisture present, and it was 
difficult to trace it to other factors, Uniformity of 
moisture meant uniformity of the oxidising agent 
in the blast. .Mr. Jones had had the courage to 
introduce moisture into the blast ; he (Mr. Reese) 
wished people could be induced to make up their 
minds to take it out. 

Mr. W. J. Foster referred to the table of heat 
development at the close of Mr. Jones’s paper, and 
asked am these figures were obtained. e wanted 
to know particularly how Mr. Jones arrived at his 
figure of 32,823 calories as the heat absorbed in 
the reduction of Fe,O;, while the total heat was 
only 88,795 calories. 

A telegram was.read from Mr. Gayley, who stated 
that moisture having been added to the blast, addi- 
tional consumption of coke was only to be expected. 
Uniformly high moisture was no better than irre- 
gularity of the quantity of moisture. Mr. Moore's 
calculations showed a saving of 14 per cent.,in the 
consumption of coke on the elimination of 5 grains 
of moisture. ‘The next speaker was Mr. L. Sterne, 
who referred to the-figures given in tables huag on 
the walls of the theatre and reproduced in the next 
column. ~ He said these figures could be relied upon 
as correct. ‘. If the output was increased by no more 
than 15 per cent., there was. not only profit on tho 
additional output, but also that due to the decreased 
cost of the entire output. These amounts could be 
easily figured out, and it could be proved without 
difficulty that these profits would recoup the cost of 
the new or additional plant within 18 or 24 months. 
In the United States of America the Gayley system 
was now used on furnaces requiring. 1,000,000 cubic 
feet of blast per minute. is was mainly due to 
the enterprise of the United States Steel Corpora- 
tion. . The two tables hung up on the walls were 





as follow :— 


TaBLe I.—Gayley’s Dry-Atr-Blast Plant, Erceted in 1907, 
for Messrs. Guest, Keen, and Nettlefolds, Limited, 
pee Cardiff Works, by Messrs. L. Sterne and Co., 

mited. 


Weekly Coke per 
Period. Production. Ton of ee. 
Tons. Lb. 
Average for first fifty weeks of ‘ 
blast (naturalair) .. - 2001 2278 
With dry-air blast and operated 
for increase in output (aver- 
age of four weeks) .. se 2286 1857 
Advantage of dry air for in- 
creased output— rer cent, 
Increase of output .. rf - 26.4 
Decrease of coke a = _ 14 
Advantage of dry air for de- 
crease in coke consumption — 
Increase of output .. _ 14.1 
Decrease in coke — 18.4 


The above data are given to show the elasticity of the dry-air 
process as applicable to commercial conditions. 


TaBLe II.—Dry-Air Blast (Gayley’s Patent Process). 


Savings by Dry-Air Blast (Compiled by a Committee of the 
United States Steel Corporation). 


is, s. d 

Saving in limestone through less coke used 0.05 = 0 2} 
9 flue-dust* .. e- = O04=0 2 
Through increased regularity of metal. 0.06 =0 2) 
Duration of lining increased by 30 per cent. 0.06 =0 8 

Counting 10 per cent. in production 

will reduce the above material .. -. OW=0 56 
Tocal O030=1 3 


Saving in coke, 15 per cent. .. iy “5 

Value of 10 per cent. increase inoutput .. _ 
Total saving es ie ‘> — 
* In iron used for steel-making. 


In merchant furnaces the make of desired grade is increased 
75 per cent. 


Mr. Hill, who followed Mr. Sterne, spoke on the 
subject of malting in connection with the produc- 
tion, of malleable-iron and steel castings. He 
referred to the, fact that the metal should, for 
pouring, be as hot as possible, and not only just hot 
enough to run. He spoke of points in connection 
with a paper discussed on the previous day, where- 
upon the President asked him to contribute his 
remarks in writing, so that they might be added to 
the discussion on Dr. Carpenter’s r. It was 
understood that Mr. Hill sdresbel to introduc- 
tion of moisture into the blast in order to supply 
—* oxygen for the high temperatures desir- 
able. 

Mr. Rogers said it was six or seven years 
since the Steel Corporation took up. the Gayley 
process, and he wished to ask how many furnaces 
were now working on the process. In reply, to this 
Mr. Reese said that the Steel Corporation had now 
three furnaces at South Chicago and were building 
three others, in addition to the original furnace 
installed at Isabella. Plans had been got out for 
twenty others, but how far matters advanced 
with rd to these he did not know. 

Mr. Jones, in reply to the. discussion, said that, 
with regard to Mr. Stead’s request, the diagram 
given in oe r showed the actual amount of 
steam admitted, but he would get out the figures 
and communicate them. He thought Canada was 
going ahead in dry-blast installations even faster 
now than the United States. 

The President, in moving a vote of thanks, said 
that experimental work with new processes was 
lengthy and costly. He hoped the work which had 
been carried, in these papers; one stage further, 
would be continued. Figures available from South 
Wales and elsewhere pointed to very considerable 
economy, 


ARTIFICIAL Magnetic Oxwe or Tron, 


The next paper taken was one entitled ‘* Artificial 
Magnetic Oxide of Iron,” presented by Mr, F, J. 
R. Carulla. This dealt with the artificial production 
of magnetic oxide of iron by the method due origi- 
nally to Dr. William Gregory, and Aavelaped: ey 
Dr. Wiilffing. This method consists in treating 
with ammonia a_solution of persulphate.of..izon, 
when a precipitate of magnetic oxide separates 
out. . The paper, pointed out the adyantage of the 
use of magnetic oxide as a protective coating for 
iron and steel. : 

Professor T. Turner remarked that the author 
was correct in pointing out that the result cf the 
process might still be magnetic oxides, though 
they varied from that having the usual Pact 
Fe,0O,. He used to pre magnetic oxide from 
the ferrous solution in the manner described, and 
as a class-room demonstration used to prove its 
properties by pouring the solution into a tall glass 
vessel, and placing a magnet against the glass on 
the outside. The oxide precipitated collected, as 





it subsided, in a mass opposite the magnet. The 
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proportions he thought frequently varied con- 
siderably, though the magnetic property was re- 
tained. An ore he had recently’examined from 
Brazil seemed to be by analysis a hematite ore, but 
had the properties of a magnetic ore. The presence 
of oxide need only be very slight to account for this. 

Mr. Carulla stated he had received from Dr. 
Wiilffing an explanation of the chemical process, 
which he would add in correspondence. The Pre- 


sident said that corrosion of iron and steel was 


so serious a ‘matter at the present day, when so: 


much of these materials was in use, that the ques- 
tion of protective bodies was a most important one. 
Before the meeting adjourned, a B ro entitled 
‘‘The Corrosion of Iron,” by Dr. J. Newton Friend, 
was read. In this paper the author advanced his 
reasons for concluding that corrosion would not 
take place unless an acid were present. No dis- 
cussion followed on this paper. The meetin 

was then adjourned until yesterday (Thursday 

morning at 10.30 a.m. 

Qn Wednesday afternoon visits were paid . by 
members to the National Physical Laboratory, 
Teddington ; to the motor-car works of Messrs. D. 
Napier and Son, Limited, Acton; the Mitchell 
Motor Works and Garage, Soho; to Lambeth 
Palace and the Royal Doulton Potteries; the 
Royal Small Arms Factory, Enfield; the Royal 
Mint ; the Power Plant Company, Limited, Works, 
West Drayton, &c. 

The proceedings of yesterday (Thursday) included 
the reading of the following papers at the morning 
meeting :—‘‘ The Serviceable Life and Cost of 
Renewals of Permanent-Way of British Railways,” 
by Mr. R. Price Williams ; ‘‘Tests of Cast Iron,” 
by Mr. EK. Adamson. A paper entitled ‘‘ The Action 
of Air and Steam on Pure Iron,” by Dr. J. Newton 
Friend, and one by Mr, Thomas Swinden, entitled 
‘‘The Constitution of Carbon-Tungsten Steels,” 
were taken as read. The report of the discussions 
at the meeting on Thursday we must defer till our 
next issue. Yesterday afternoon a reception was 
held by the Lord Mayor at the Mansion House, 
and members also visited the Mercers’ Hall. The 
arrangements for to-day include a visit to Ports- 
mouth Dockyard. 

(To be continued.) 








NOTES. 

Evectro-Stee.. 

ALTHOUGH it would be prémature to attempt 

a prophecy as to the revolutions the electric 
methods are likely to cause in steel manufac- 
ture, pecgte are fairly well agreed that they are 
likely to exceedingly important, and that the 
new methods more especially may influence the 
réspective values of the different kinds of iron 
ore. This latter view has caused some uneasiness 
in certain quarters, amongst others, in Sweden, 
where recent announcements as to the result of 
electric treatment of Luxemburg ore have attracted 
considerable attention. The newly-started electric 
furnace at the Eichen -Hiittenwerke, at Dommel- 
dingen, gives, says a German paper, an electro- 
steel of excellent quality, fully equal to the very 
best Swedish, which, it is urged, proves that the 
value of the Luxemburg minette ore has been raised 
to the same level as the famous Swedish iron ore. 
It-is-furthe® claimed that the -introduction of the 
Réchling-Rodenhauser induction furnace will-prove 
of incalculable. importance to. the Luxemburg- 
Lorraine iron industry, which has at its disposal 
immense iron-ore deposits favourably located as to 
transport. A complete revolution of the entire 
Rhenish- Westphalian iron industry is foreshadowed, 
and Luxemburg, it ‘is stated, will. more and 
more become the centre of. this industry. The 
above statement, interesting as_ it be,. is 
discredited in -Sweden, where the  Réohling. 
Rodenhauser. furnace’ is well known, being a 
kind of modification of,.or a;combination of, two 
Kjellin furnaces. This -ar nt a to 
entail a material saving of current and labour, but 
as far as is known in Sweden there has, so far, only 
been.a question of producing expensive qualities of 
steel in comparatively small quantities, and the 
raw material hasin any case been iron straight from 
the blast-furnace. The alleged new process for 
direct handling minette ore is, in the meantime, 
discredited in Sweden. It is, however, admitted, 
that the new process is likely to rid the Luxem- 
burg ore of some of its impurities, and to produce 
from this somewhat inferior material a steel of 
quality capable of vieing with the Swedish. This 


points to the fact that the Swedish steel is about 
to lose its peculiar position, and that Sweden for 
the future : will have to go in ‘more for quantity 
than for quality. 


Erriciency Tests or Gas, GASOLINE, AND ALCOHOL 
AS Fue 1n. AN INTERNAL-CoMBUSTION ENGINE. 


Some interesting tests-were carried. out by 
Messrs. R. C. Pluckett and Louis Hoth duri 
the winter of 1907 and 1908 in the mechani 
laboratories of the State University. of Iowa in 
order to ascertain whether any further improve- 
ments could be made in the efficiencies obtained up 
to that time in the use of the above-named fuels 
in the internal-combustion engine.. A two-cylinder 
vertical single-acting engine of 27 horse-power was 
used, the cylinders being 8} in. in diameter, with 
a stroke of 10 in. The compression was found 
to be 95 lb. per square-inch. The cylinders were 
cooled by water, which was afterwards passed into 
the exhaust-pipes. The engine was. arranged so 
that it could used for. gas, gasoline, or alcohol, 
the last of these fuels being supplied through the. 
regular carburettor, and it was started by means 
of compressed air. The amount of fuel consumed 
was noted, while the available power of the engine 
was taken by a Prony brake, and the power de- 
veloped in -the cylinders by means. of -indicator 
diagrams. The gas used was supplied. by the 
city authorities, its total calorific value being 543 
BTU. per cubic foot, but this was calculated 
from the-chemical constituents of the gas, and not 
from calorimeter tests, which latter would have 
given a lower result. The calorific value of the 
gasoline was taken at 19,660 B.T.U. per pound, 
which was an average value. Ethyl-alcohol was used, 
the heat value of which was found to be 10,620 
B.T.U. per pound. It was found that the engine 
ran very well on gas, the highest brake horse-power 
obtained being 29. The highest thermal efficiency, 
however, was obtained at 27 brake horse-power, 
when it was 22.2 per cent. Twenty-one tests were 
made with this fuel. With gasoline thirty-five runs 
were made with different loads, times. of ignition, 
and settings for the fuel and air supply. The 
highest brake horse-power in this case was 22.6, or 
6.4 less than the highest obtained by gas, and the 
highest. thermal efficiency obtained was 22.3 per 
cent., with.a brake horse-power of 18. The best fuel 
consumption was 0.096 gals. per brake horse-power 
per hour. The first trial with alcohol was not made 
until the engine had been running some time on gas 
and had got warmed up. Considerable trouble was at 
first experienced, owing to the alcohol not. being 
sufficiently vaporised. When, however, the hot 
jacket-water was circulated round the pipe lead- 
ing from the carburettor to the engine cylinders, 
the engine ran much better, except that it used 
far too much alcohol. After the proper settings 
had been found for the throttle and alcohol 
admission-valves the engine ran. very satisfactorily 
on light loads. This was not the case, however, 
with full loads, and the speed could not be main- 
tained with any adjustment of the carburettor. 
It. ap that what trouble there was with 
alcohol lay in the difficulty of applying sufficient 
heat to vaporise the alcohol properly, for when 
this could be done the engine ran very well. Put 
briefly, the conclusions arrived at were :—(a) That 
the engine ran. smoother and better on alcohol 
than on gasoline, and developed more power. (b) 
The engine started as easily on alcohol as on - 
line, although it had with the former fuel to 
run for a few minutes on light loads to get. the 
water in the jacket hot: (c) With gasoline the air 
throttle and fuel-supply adjustment could be widely 
varied, with no. perceptible change in. speed. 
(d@) Wath alcohol there was practically one setting, 
especially of the throttle. (¢) For alcohol and 
gasoline the openings were practically the same, 
but for the former the air opening was much less 
than for gasoline. (f) The ition of the spark 
was much more important with alcohol than with 

line, and was more advanced. _ (g) The lowest 
uel consumption per hour with alcohol was 0.141 
gallon per brake horse-power, and with gasoline 
9.096 gallon per brake horse-power, which. corre- 
spond to 0.964 Ib. and 0.567 lb. respectively, 
and represent thermal efticiencies of 24.9 per cent. 
and 22.3 per cent. 


Tue Sucar Inpustry in Formosa. 


During the past few years a large amount of sugar 
machinery has been exported to Formosa from this 








country, to the great satisfaction of the makers of 


this class of machinery ; but there is an aspect of 
the subject which must not be overlooked. Formosa 
is now an integral part of Japan, and in the sugar 
industry, as-well as in many other departments, the 
Japanese are anxious to develop the resources of the 
country, so as to make themselves, as far as pos- 
sible, independent of outsiders. The machinery 
which they import is used: for: the production of 
goods which take the place of ‘others formerly 
imported from other countries, and» not only 
that, but in many-cases the Japanese are not long 
in taking up the manufacture’:of the machinery 
itself. Of course, all this-is quite legitimate, and 
we would not for a»moment suggest that we 
should: put any obstacles in, the way of Japanese 
national development. ..But in the meantime we 
should not lose sight of the changes which these 
developments cause.in the general conditions of 
trade.and industry. . The details of the sugar industry 
are somewhat out of our ordinary sjhere, and we 
will not go into them, but we would refer to a recent 
report by His Majesty’s Consul at Tainan, which 
contains a good deal of information with. regard to 
the progress of the manufacture of sugar in For- 
mosa, which will be of interest to those who manu- 
facture the. machinery required for it. Further 
detailed information will also be found in ‘* Formosa, 
Past and: Present,” by J. W.. Davidson (Macmillan 
and. Co., 1903), and in an article on sugar in a work 
by Y. Takekoshi, entitled ‘* Japanese Rule in For- 
mosa ” (Longman, Green, and Co., 1907). Up till 
the time that Formosa was ceded to Japan, and 
indeed for some years after that, the manufacture 
of sugar was carried on in a very primitive manner. 
Stone: mills, driven by buffaloes, were used, and 
gave a juice extraction. in the cane.of under 45 per 
cent., while-the sugar yield on the weight of cane 
was about 6 to 8 per cent. At the time the island 
was ceded to Japan the total quantity exported to 
Japan and China averaged about 500,000 .piculs 
(about 29,412 tons) annually. .The Japanese ac- 
quired Formosa in 1894, but had to reconquer it, as 
the natives were unwilling to be handed over by the 
Chinese Government. The reconquest occupied till 
about 1898, when the Japanese had leisure to study 
the products of the island. It was found that the 
four —— articles exported were sugar, tea, 
camphor, and rice, and that opium was the chief 
article imported. Steps were first taken with cam- 
phor and opium, both of which were made mono- 
polies ; then. a law was promulgated for the study 
and encouragement of the sugar industry, which is 
entitled ‘‘ Regulations for the Encouragement of the 
Sugar Industry,” under which the Government gives 
assistance in various forms, both for planting and 
for mills. Men were engaged who had studied in 
Germany, and others were sent to different countries 
with instructions to acquire all the information pos- 
sible. An experimental station was established, and 
new canes introduced and tried. The liberality of the 
Sugar Bureau may be judged from the fact that in 
several instances sugar mills have either obtained a 
subsidy of 6 per cent. per annum on the paid-up 
capital for a period of five years, or have obtained 
assistance in the shape of a lump sum of 20 per 
cent. on the total ahs of the plant and factory, 
and the Consul is of opinion that the present laws 
benefit. everybody—namely, the mill-owners, the 
Government, and the farmers, provided that the 
mills treat the farmers fairly. Under the regulations 
made in 1905, a large number of mills have sprung 
up, until.at the present time there are nine com- 
panies with a total paid-up capital of over 1,750,000/., 
with the result. that they are not only turning out 
large quantities.for use in ,Japan,. but also for ex- 
ortation to China and other countries in the Far 
t. Withal, however, Formosa at present only 
supplies about one-fourth of the raw sugar con- 
sumed in Japan, where the quanitity used is rapidly 
increasing year by year. 





ARGENTINE RatLwayrs.—There are now 15,476 miles of 
completed railway in’ Argentina, nearly 1000 miles having 
been added in 1908. Argentine railways had absorbed a 
capital of 157,792,883/. at the close of last year. The net 
revenue for 1908 was 8,004, 6002. 





Sovurn AvusTrALIAN Pusiic Worxks.—The aggregate 
expenditure made on public works by the South Austr«- 
lian Government to the close of June, 1908, was 28,570, 2>.’. 
In this te railways figured for 13,996,437/.; t'v- 
graphs oa telephones, for 991,773/.; water supply, ! 

4,045,6311.; water conservation, for 761,551/. ; sewerase 
works, for 677,658/.; harbour works, for 1,491,567! ; 
jetties and lighthouses, for 276,050/.; main roads and 








ridges, for 1,464,7361.; and defence works, for 291,6:/, 
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THE BRITISH ASSOCIATION. 
(Continued from page 428.) 
SECTION A.—MATHEMATICAL AND PHYSICAL 
SCIENCE. 


THe Uprer ATMOSPHERE. 

A very able and long report of a Committee, con- 
sisting of Mr. E. Gold, M.A, of Cambridge, and Mr. 
W. A. Harwood, M.Sc., of Manchester, on ‘‘ The 
Present State of Our Knowledge of the Upper Atmo- 
sphere by the Use of Kites, Balloons, and Pilot 
Balloons,” was presented by Mr. Gold, whose mathe- 
matical analysis of meteorological atmospheric prob- 
lems is bearing excellent fruit. The report dealt with 
the historical side of the question, with apparatus 
and instruments and their testing, temperature gra- 
dients under cyclonic and anti-cyclonic conditions, 
the advective and convective regions (stratosphere 
and troposphere, or isothermal layer and adiabatic 
atmosphere), annual and diurnal variations of tem- 
perature, and with the wind direction and velocity 
at different heights. This exhaustive memoir has 
been prepared with the greatest care, and presents 
a mass of more or less disjointed material in a lucid 
manner, 


Tue Batitoon AScCENTS FROM MANCHESTER. 


Mr. W. A. Harwood gave an account of ‘‘ Twenty- 
five Registering Balloon Ascents from Manchester 
during the Period June 2, 7 p.m., to June 3, 7 P.M., 
1909.” Balloons were sent up, he explained, at 
intervals of one hour, from the Howard Estate 
Observatory of the University of Manchester, while 
kites were kept flying continuously on June 2 and 
3 at the Observatory situated on Glossop Moor. 
Mr. Cave had at the same time sent up four 
balloons from Petersfield, and the work had been 
done with the co-operation of Teisserenc de Bort 
(Paris) and of Hergesell (Strassburg), with the 
particular object of inquiring into the daily tempera- 
ture variations at great heights. The balloons were 
of the Assmann type—small balloons made of thin 
rubber, charged with hydrogen, which would rise 
with a velocity of about 600 metres per minute, 
until they burst; the bag served as a parachute 
during the fall, so that the registering instruments, 
aneroid barometers and the recording thermo- 
meters (aluminium-invar) of W. H. Dines did not 
suffer. These instruments weigh only 60 grammes, 
complete with case and ventilating-tube, and 
scratch their records on a small sheet of silvered 
copper about 1 in. square. 

The aneroids, Mr. Harwood continued, were of 
two types—totally exhausted and partially ex- 
hausted—and were sent up in different combina- 
tions for the purpose of checking the very persistent 
influences of insolation so far as possible. In some 
cases one instrument was slung from the balloon 
—the usual practice—and another suspended in the 
balloon ; this was done on the suggestion of Mr. E. 
Gold. All the instruments were calibrated before 
and after the ascent at the temperatures (obtaimed 
by means of alcohol and carbon dioxide snow) and 
pressures encountered during the ascent. All the 
instruments had fallen within a range of 100 kilo- 
metres to the north or north-east. The temperature 
records obtained at intervals of one hour for twenty- 
five hours, and at heights estimated up to 18 kilo- 
metres, are exceedinglyinteresting. They fluctuated, 
but they showed an average fall of 0.57 deg. Cent. per 
100 metres up to a height of about 10 kilometres ; 
then came a sharp rise of temperature, amounting in 
some cases to as much as 8 deg. Cent. ; above 
12 kilometres the temperature generally began to 
fall again, but sometimes continued to rise or else 
remained stationary. The following are the average 
temperatures in degrees Centigrade at successive 
kilometre intervals. 

Height in kilometres, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18. 

-. +11, 3, 0, —4, 8.5, 15, 22, 28.5, 
35, 42, 47.5, 49, 47, 46, 46.5, 
47.5, 48.5, 48, 48. 

Some circumstances rather tended to show, Mr. 
Harwood remarked, that the influences of solar 
radiation had not been eliminated. These observa- 
tions confirm the now general view that there is a 
warmer layer of air in our latitude at a height of 
about 10 kilometres, in which the temperature fall 
with height is first arrested and then reversed. This 
Stratum is known as the inversion or isothermal 
layer. About the conditions of our atmosphere 
above that layer we know very little. 

The report of the Committee on ‘The Investiga- 


Temperatures 








tion of the Upper Atmosphere,” drawn up by Mr. W. 
H. Dines, F.R.S., drew attention to these observa- 
tions, and mentioned that Mr. Cave was proceeding 
to Barbados for pilot-balloon work. 


THe Hicguest METRoROLOGICAL OBSERVATIONS 
IN AMERICA. 


Professor A. Lawrence Rotch, director of the Blue 
Hill Observatory, near Boston, Mass., gave an 
account of recent kite and ballon-sonde ascensions 
in the United States. The experiments made 
during and after the St. Louis Exhibition of 1904, 
he stated, had extended to great heights above the 
interior of the American continent. Such data had, 
owing to the difficulties caused by the nearness of 
the ocean, not till recently been available for the 
eastern United States, although the systematic 
meteorological kite and balloon research work had 
started there. Last year, however, temperature 
records had been obtained at a height of 7040 
metres (about 4} miles) by kites sent up from 
Mount Weather, in Virginia, and by controlling the 
duration of the ascents, ballon-sondes had suc- 
cessfully been used by Professor Rotch at Pittsfield, 
Mass., about 150 miles from the Atlantic coast, in 
May and July, 1908. Three of the four balloons 
sent up had been recovered, and the maximum 
height reached, 17,700 metres (11 miles), exceeded 
the highest ascension from St. Louis by 650 metres. 
A temperature of — 54.5 deg. Cent. was recorded at 
12,500 metres, while 5200 metres higher up the 
thermometer marked — 45.6 deg.; thus the warm 
inversion layer had again been met with and had 
been explored at a greater height than before in 
America. It appeared that the upper stratum of 
this layer was nearly isothermal. 


Recent TERRESTRIAL MaGnetic Work. 


Dr. Louis A. Bauer, Director of the Department 
of Terrestrial Magnetism of the Carnegie Institu- 
tion at Washington, presented a review of ‘‘ Results 
of Some Recent Terrestrial Magnetic Work” to the 
Department of Cosmical Physics of Section A. He 
said that the general magnetic survey of the United 
States, executed during the period 1899 to 1906, 
had determined the three elements with every care 
at one station for every 973 square miles. The 
results were irregular, and a general approximate 
formula for the iso-magnetic lines could not be 
given. As regards the question whether part of 
the terrestrial magnetism might be due to vertical 
electric currents from the air into the earth, or 
vice versd, there was some indication of such non- 
potential forces; they would account for a small 

rtion of the magnetism. That question was 
urther to be investigated by the non-magnetic ship 
Carnegie, now engaged in the Pacific, which, after 
an exploration of the eastern coast of America, 
would start at the end of 1910 on two complete 
circuits of the earth. 

Passing to various magnetic disturbances, Dr. 
Bauer mentioned that the Mont Pelée eruption of 
1902 had certainly caused a magnetic disturbance 
simultaneously all over the earth, while the dis- 
turbance of the magnets produced by the San Fran- 
cisco earthquake had merely been mechanical and 
had been propagated with the speed of a long seis- 
mic wave. In conjunction with Dr. G. A. Hale he 
was now investigating the association between solar 
activity and terrestrial magnetism. For the period 
1906 to 1909 an increase in solar activity seemed to 
be equivalent to a decrease in the intensity of ter- 
restrial magnetisation amounting for the year 
February, 1907, to February, 1908, to about 


1000 Part. 
METEOROLOGICAL PAPERS. 


Of the remaining papers of meteorological interest 
we can only mention the titles :—‘‘ Distribution of 
Atmospheric Pressure in Canada,” by Dr. R. F. 
Stupart, Director of the Meteorological Service of 
Canada ; ‘‘The Surface Motion of Air in Certain 
Circular Storms,” by Professor J. L. Craig ; ‘‘ The 
Size of Certain Hailstones Recently Observed in 
Canada,” by Dr. J. W. Shipley, of Winnipeg, who 
had observed small flies in the centre of hailstones 
as big as hen’s eggs, found on the Rocky Mountains 
slopes ; ‘‘ A Balloon cpr ag ~ I by Professor 
W. J. Humphreys ; and ‘**The ermal Structure 
of the Atmosphere over the British Isles, July 27 
to 29, 1908,” by Dr. W. N. Shaw, F.R.S., Chair- 
man of the Section. 

MatTHEMATICAL PaPERs. 
The Mathematical Department met separately on 


Friday and discussed ten communications. 
The officers of the Section were :—President, 





Professor E. Rutherford, F.R.S., of the University 
of Manchester; Vice-Presidents : Dr. W. N. Shaw, 
Director of the Meteorological Office, London, and 
Dr. E. W. Hobson, of Cambridge. Secretaries : 
Professor A, W. Porter, B.Sc., of University Col- 
lege, London (Recorder) ; Dr. E. Gold, of Cam- 
bridge ; Dr. F. Horton, of Cambridge, and Dr. A, 
A. Rambaut, of Oxford ; Professor J. C, Fields, Pro- 
fessor J. Harkness, and Dr. Fallen, of Winnipeg. 


SECTION B.—CHEMISTRY. 


The Chemical Section met in the chemical lecture 
theatre of the University of Manitoba. The officers 
were :— President, Professor H. E. Armstrong, 
LL.D., F.R.S., of the Central Institute, South 
Kensington ; Vice-Presidents: Professors F. 8. 
Kipping, D.Sc., F.R.S., of Nottingham, and W. 
P, nne, D.Sc., F.R.S., of Sheffield ; Secretaries : 
Dr. E. Frankland Armstrong, of Reading (Re- 
corder), Dr. T. M. Lowry and Dr. F. M. Perkin, of 
London, and Mr. J. W. Shipley, B. A., of Winnipeg. 

Professor Armstrong’s presidential address was 
of quite unusual length, covering thirty-six pages. 
It ranged, as he himself admitted in his conclud- 
ing remarks, over a great variety of subjects, and 
treated them very widely and at times vaguely. His 
chief subject was the advance of chemistry ; educa- 
tional questions were a secondary subject, and in 
that connection the higher education of women was 
also touched upon. 


THe ADVANCE OF CHEMISTY. 


In opening his address to the Chemical Section, 
Professor H. E. Armstrong, for the second time 
president of that section within twenty-four years, 
remarked that science was true knowledge of every 
kind. There was a tendency to give a narrower 
interpretation to the word. The term ‘ science ” 
did not produce any proper effect upon the British 
ear, because it was a mere adaptation from the 
Latin, a language that could apparently not be 
grafted upon our Saxon tissues, though it might be 
that we had so little feeling for Latin, because we 
had been allowed to learn.so little else in our higher 
schools. The German enjoyed an advantage over 
the Englishman in ing the popular word 
‘* Wissenschaft ”—‘‘ the business of knowing.” He 
was naturally constrained on this occasion to draw 
a comparison between the condition of chemical 
affairs when they had met at Aberdeen in 1885 
and their present state. No like period of human 
history had been more fruitful of advance, and 
no period illustrated more clearly the difficulties 
that were lying in the path of progress, because of 
the innate conservatism proper to human nature. 
The history of discovery during the intervening 
period was wonderfully rich in incident—how rich 
few realised perhaps, as it was obscured by a mass 
of blinding detail. In his previous address he had 
considered two topics: the educational outlook and 
the theory of chemical change. He had drawn 
attention to the needs of creating an atmosphere of 
research in our colleges; those needs still remained 
urgent. As regards chemical change, he had, in 
1885, commented upon the failure of arriving at any 
understanding as to the conditions which deter- 
mined the occurrence of chemical change, in: spite 
of the clearness of Faraday’s teaching. He had 
based himéelf upon Faraday’s thesis of 1834, that the 
forces termed ‘‘electricity” and ‘‘chemical affinity” 
were one and the same, and had opposed the view 
of Clausius that electrolytic oe was con- 
ditioned by the presence of a smail proportion .of 
separate ions. Since then the ionic dissociation of 
Arrhenius and Ostwald had become a cult ; at last, 
however, the absurdity of’ not a few of those 
propositions was being made evident. The lesson 
we should have learned was that we should ever 
question the grounds of belief. 

Referring to the doctrine of. structure, Professor 
Armstrong quoted from the Wilde lecture on the 
‘* Physical Aspect of the Atomic Theory,” delivered 
in 1908 by Sir J. Larmor, ‘the most prominent 
living exponent of physical theories;” ‘‘ As time 
goes on it becomes yee difficult to resist the 
direct evidence for the simple view that, in many 
cases, chemical combination is not. so much a fusion 
or intermingling of the combining atomic structures 
as rather an arrangement of them alongside one 
another under steady cohesive affinity, the pro- 
perties of each being somewhat modified, though 
not essentially by the attachment of others. The 
aim of structural chemistry must go much deeper 
than dynamical methods of treatment. It is difli- 
cult to gainsay on physical evidence the conclusion 
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that the molecular architecture represented by the 
stereo-chemical formule has a significance which 
passes beyond merely analytical representation, 
and that our dynamical views must, so far as pos- 
sible, be adapted to it.” The remark made by 
Helmholtz in one of his letters, ‘‘that organic 
chemistry progresses steadily, but in a manner 
which, from the physical standpoint, appears not 
to be quite rational,” should ” regarded, Pro- 
fessor Armstrong thought, as little more than a 
confession that Helmholtz was out of his depth. 
This was a strong statement, considering that Pro- 
fessor Armstrong had, a minute before, protested 
against the dangers of cult, and insisted upon the 
necessity of our ever questioning our grounds of 
belief. 

The central luminary of our system, Professor 
Armstrong continued, was the element carbon, 
which was distinguished from all others by its 
constancy and the firmness of its affinities and 
affections. The conceptions of chemists were, to 
a remarkable extent, guided by geometrical con- 
siderations, and the development by Van’t Hoff of 
Pasteur’s hypothesis of geometrical asymmetry had 
been attended with far-reaching consequences. 
The carbon atom was credited with tetrahedral 
properties, in the sense that it had four affinities 
which operated practically in the directions of the 
four radii, proceeding from the centre towards the 
four solid angles of a regular tetrahedron. More 
than an analogical significance had to be accorded 
to this symbol on account of its remarkable 
accordance with the facts generally, and future 
races might find the carbon tetrahedron and the 
benzene hexagon (the six linked carbon and six 
hydrogen atoms of benzene compounds) among the 
mystic symbols difficult to interpret. Carbon had 
indeed special properties of its own and seemed to 
deprive other elements of their activity. In their 
recent discussion of the relation of crystalline form 
to structure, in which valency was represented as a 
function of the volume sphere of influence, exercised 
by an element, Barlow and Pope had arrived at the 
conclusion that carbon was probably the only ele- 
ment the atom of which had a volume sphere four 
times that of the hydrogen atom ; silicon, although 
combining with four atoms of hydrogen (and there- 
fore quadrivalent in the ordinary sense), had only 
half the volume sphere of influence of carbon. 

Chemists were almost compelled to attribute 
the great diversity in the properties of the ele- 
ments rather to differences in the complexity and 
structure of the molecules than to differences in 
their material composition. The young student 
was allowed to regard elementary oxygen as a 
colourless gas, generally harmless, until things pre- 
sented to it were heated, and carbon as a soft black 
substance. But diamond and soot were spoken of 
as ‘‘allotropic forms” of the same elementary 
carbon. Perhaps all the elementary substances 
were but ideals—mere concepts. The oxygen gas we 
inhaled was not, as Lavoisier had fully understood, 
elementary oxygen. Every known property of an 
oxygen compound was more or less conditioned by 
the oxygen. The feeling that, elements were com- 
— substances had gained ground since 1885. 

fet our, present attitude was curious, and not 
altogether satisfactory. The discovery of radium 
appeared to have upset our balance. But was 
radium really an element? Its very behaviour 
seemed to out-class it as an element. Emanation 
proceeded from it, which, in its turn, decomposed, 
and gave helium. Was not that a proof of its 
compound nature? Uranium was said to be the 
parent of radium. Had uranium not likewise to be 
removed from the list of elements then? The 
answers to these questions depended upon the de- 
finition of an “ clement,” and we seemed to be 
without one at present. The conception that the 
breakdown of radium was spontaneous, and, apart 
from all external impulses, was also to be received 
with caution. In ordinary cases spontaneous de- 
composition was conditioned by an impurity ; that 
held for nitrogen chloride and gun-cotton, e.g. 
Radium, however, was asserted not to be a similar 
case. A molecule of radium was occasionally sup- 
posed to explode spontaneously, not only without 
veing incited thereto, but also without in any way 
affecting its neighbours ; but radium might in some 
way act as a receiver, transforming energy from 
some external source. The apparent production, in 
the course of time, of whole series of degradation 
products, greatly differing in stability, was without 
recedent, and not at all becoming in elements. They 
fad also been entertained with stories of elements 





converted into others. Outsiders might well hold 
their judgment in suspense; the discovery of 
radium had not put any very novel intensity of 
power into our hands ; for the effects of radium on 
glass, living tissues, &c., were also produced, 
though less rapidly, by Réntgen radiations. ‘‘I 
fear I am one of those who are old-fashioned 
enough to lament the way in which our claim 
to be safe and honest guides of public opinion is 
being endangered, who lament the way in which 
the reputation of scientific workers is besmirched 
if we do not see the evil of our ways and mend 
them,” Professor Armstrong added, alluding to 
the age of sensational discovery in which we were 
living, and in which the desire for notoriety was 
rampant. 

Passing to the classification of elements, which 
had become more and more difficult, not only 
owing to the discovery of the inert gases, but also 
owing to the peculiar properties of elements like 
tellurium, Professor Armstrong indicated how 
Mendeleieff’s table might be arranged in sixteen 
vertical series. He then turned to valency, the 
most difficult of the chief attributes of elements to 
deal with. The greatest advance in this field had 
been made by Barlow and Pope, because their 
method applied to solid substances and crystalline 
form. Apart from hydrogen, which always appeared 
to act as a simple monad, carbon was the one 
element of certain character, though the beha- 
viour of carbon monoxide and its relative in- 
activity was enigmatic. (Professor Armstrong later 
on said that the metallic carbonyls of Mond defied 
all rules.) Most other non - metallic elements 
appeared to vary in valency ; oxygen, in particular, 
was quadrivalent in many compounds. Barlow and 
Pope represented the valency as constant, in so far 
as the relative volume sphere of the element was 
concerned, suggesting that the compound in which 
the higher valency was manifest was derived from 
that of lower valency by the opening out of the 
close-packed arrangement and the insertion of new 
elements.* 

There had of late been, Professor Armstrong pro- 
ceeded, talk of electrons in this connection ; but 
that was little more than superficial paraphrase, in 
the advanced scientific slang of the day, of ideas 
that had long been current. Without explaining 
his position to the electron theory, Professor Arm- 
strong returned to his attack on the ionic (or elec- 
trolytic) dissociation cult, which he had at Leicester 
assailed as ionomania.t Hisstandpoint was that of 
Faraday. In every case of chemical change there 
was coincident electrical change—an electric flux ; 
two substances in opposition did not give rise to a 
current, at least three were required to determine 
a slope of potential, and in all the cases which H. 
Brereton Baker had investigated with so much care 
change was dependent on the presence of moisture. 
‘* Chemical change can only take place if one of 
the three substances be an electrolyte. Inall cases 
sr i chemical change supervenes upon the 
electrical, the electrolyte being resolved into its 
ions, one of which at least combines coincidently 
with the adjacent electrode. It is doubtful if any 
single substance be an electrolyte ; the conductivity 
of fused salts is probably conditioned by some ad- 
mixture. Aqueous solutions of alkalies, acids, and 
salts without exception are electrolytes. Every- 
thing points to the fact that in such solutions the 
solvent and solute act reciprocally ; the contention 
that the solute alone is active cannot be justified.” 

Now most of these statements just quoted, 
and especially the last sentence, which Professor 
Armstrong underlined, will be granted by the 
electro-chemists of the new school, so that really 
the difference of opinion is not so fundamental. 
Professor Armstrong would substitute for the 
‘** misleading” conception that liquids were com- 
parable with gases, the idea that the liquid 
state was one in which the residual affinity of 
the negative elements in particular always came 
into play, and caused the formation of molecular 
aggregates of various degrees of complexity. Again, 
we remark, the importance of the formation of 
complex compounds is generally acknowledged. 
Yet the following arguments of Professor Armstrong 
deserve attention. The alteration in the proper- 
ties of any solvent by the dissolution in it of some 
other substance was largely due, he stated, to a 





* Compare our account of the British Association 
meeting at Leicester, 1907 ; ENGINEERING, vol. lxxxiv., 
page 322. 

Compare our account of the British Association 
meeting at Leicester, 1907 ; ibid., page 201. 





disturbance of the equilibrium natural to the 
solvent by an alteration in the proportion in which 
the several aggregates were present. The altera- 
tion in some particular property produced in a given 
mass of the solvent might, from this point of view, 
be taken as a measure of the activity of a substance. 
In the case of non-electrolytes, if only a small 
amount of the solvent was withdrawn by com- 
bination with the solute, the alterations might 
almost entirely be due to the ‘‘ mechanical ” inter- 
ference of the substance introduced; if more solvent 
became associated with the solute, the conditions 
became more complex, but simi considerations 
would apply. 

Turning to water in particular, Professor Arm- 
strong said that water was admittedly not a uniform 
substance, buta mixture of units of different degrees 
of molecular complexity, whose variety of forms was 
cpm | underestimated, and little attention had 

en paid to the extent to which alterations pro- 
duced by dissolving substances in the water might 
be the outcome and expression: of changes in the 
water itself. He then expounded his hydrone and 
hydrol thesis, to which we have referred on several 
occasions, and accentuated the reciprocal distribu- 
tion of the interacting substances. These argu- 
ments are well worth consideration ; but as long as 
Professor Armstrong does not give more quantita- 
tive results—he communicated the results of some 
— with methyl, ethyl, and propyl alcohols 
—his reference to the dissociation theory as a 
‘* beautiful mare’s nest ” is out of place, considering 
the vast amount of quantitative material that has 
been collected and been found to agree with the 
theoretical predictions. There has admittedly been 
some arguing in a circle and play with figures, but 
there have also been many unquestioned contirma- 
tions of the theory. We have less proof of the 
existence of hydrones and hydrols than we have of 
ions, and association is emphasised by many disso- 
ciationists as much as by Professor Armstrong. 

Professor Armstrong then reviewed the vast 
strides made, particularly in the domain of organic 
chemistry. Silicon, nitrogen, sulphur, selenium, and 
tin gave rise to optically active compounds analogous 
to those furnished by carbon. The study of cam- 
phor, now synthetically prepared, had been espe- 
cially fruitful. On the other hand, the constitu- 
tion of quinine, still the one safe anti-malarial 
medicine, remained doubtful, and no complex 
vegeto-alkaloid had synthetically becn prepared yet. 
The colouring matters of the blood and of plants 
were being understood, but the nitrogen compounds 
remained obscure. Nitrogen was, in fact, a remark- 
able element; its properties changed entingly in 
the three compounds, ammonia, hydrazine, and 
azoimidide (NH,, NH,, NH,, N,;H). He dwelt at 
length on the action of the enzymes, a kind of 
organised ferments. Starch, sugar, and similar com- 
pounds were all hydrolysed and broken down by the 
action of dilute acids. The enzymes had a similar 
effect ; but each enzyme attacked only a particular 
compound or series of compounds, which it fitted 
like a key—as Emil Fischer had put it—concentrat- 
ing its attack on some particular spot in the struc- 
ture. Having referred to E. Fischer’s momentous 
researches on albuminoids, Professor Armstrong 
gave an outline of the way in which living tissues 
might be built up, not by the synthetical methods 
of the laboratory, but by directed process. ‘‘ We 
are undoubtedly what we are in virtue of the fact 
that carbon, hydrogen, oxygen, and nitrogen are 
possessed of certain qualities.” In discussing 
these problems Professor Armstrong took exception 
to the view of Arrhenius that germs or micro- 
organisms might be conveyed from planet to planet 
by radiation pressure, and thus re-awaken life ; 
organisms which could resist liquid air could not, 
according to Dewar’s experiments, endure exposure 
to ultra-violet light. 

In his last remarks Professor Armstrong referred 
to many points in his own way. In spite of 
Darwin’s fame, no student even at Cambridge or 
Oxford was required to be acquainted with the 
‘* Origin of Species.” The future of our race de- 

nded upon sound women, and as severe mental 

abour had a depressing influence upon women, 4s 
Herbert Spencer had recognised, Professor Arm- 
strong deprecated their higher education. ur 
scheme of popular elementary education was 4 
terrible failure. The study of chemistry could not 
be rated at too high a value in Canada. It should 
be taught on the heuristic method, however ; the 
method which put the learner in the attitude of the 
inquirer. Unfortunately, the teachers who could 
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apply that method were few and far between. As 
regards the chemist and engineer, Professor Arm- 
strong thought that the engineer had too long 
occupied a dominant position in many works and 
had done his utmost to exclude the chemist, fearing 
his competition apparently. The gas industry 
had been carried to a high pitch of perfection 
by the engineer, but on the chemical side it 
had ever fallen to a lower rate, and the quality 
of coal-gas was such now, especially since the with- 
drawal of the sulphur clauses from the Act of Parlia- 
ment, that it was almost unusable. If chemists 
entirely unconnected with the gas industry had not 
vastly improved the methods of burning gas, gas 
would long since have fallen into disuse. The 
industry was at last taking notice of chemical 
science. We should burn soft coke instead of smoke- 
yielding coal. The iron industry afforded a still 
more strikingcase. The appliances were wonderful 
examples of constructive skill; but the engineer 
was nonplussed when he sought to understand the 
processes which he nominally controlled, while the 
chemist was kept to the laboratory bench, and had 
no proper opportunity of studying the processes 
of manufacture systematically. No systematic 
study of steel had yet been made. In Germany 
the chemist and engineer were placed on an 
equality, and were required to work together. 
The future engineer should study chemistry, and 
the chemist should study engineering. How that 
should, and could, be done Professor Armstrong 
did not explain. 


Exectric Conpuctivity oF SoLtuTions In ErHy. 
ALCOHOL. 

Messrs. E. H. Archibald and W. A. Patrick, of 
Montreal, presented a joint paper on ‘‘ The 
Electric Conductivity of Solutions of Iodine and of 
Platinum Tetrachloride in Ethyl Alcohol.” In con- 
junction with B. D. Steele and others, Dr. Archibald 
has been studying the electrolytic dissociation in 
solvents other than water, and this paper was a 
further contribution to these researches. Solutions 
of iodine in ethyl alcohol, it was stated, showed 
initially a very small conductivity, but the con- 
ductivity increased rapidly, especially at low tem- 
peratures, and, with electrodes of platinum black, 
the conductivity reached at 25 deg. Cent. a maxi- 
mum value in about 25 hours. The increase in the 
conductivity was due to a chemical reaction, which 
proceeded at a very slow rate when no platinum 
Pack was present. The possibility of the formation 
of an addition compound between alcohol and iodine 
at low temperatures was also considered, but there 
was no evidence that any such compound was 
formed at — 80 deg. Cent. The experiments on 
the conductivity of platinum tetraiodide made in 
this connection showed that solutions of this com- 
pound in alcohol conducted well, and gave a con- 
stant value for the molecular conductivity. 


Tue Atomrc Weicut oF Iripium. 

Dr. E. H. Archibald further communicated 
papers on **The Atomic Weight of Iridium” and 
on the Analysis of Potassium Chloroiridate.” The 
potassium chloroiridate—a body corresponding to 
the well-known platinum compound—was prepared 
from two sources, Dr. Archibald explained ; the 
first source consisted of. 150 grammes of -osmo- 
iridium ore obtained from Baker and Co., of 
Newark, New Jersey; the second was metallic 
iridium obtained from Heraeus, of Hanau. The 
resulting potassium chloroiridate was reduced in 
hydrogen, and the iridium sect free, as well as the 
hydrochloric acid, and the potassium chloride formed 
were estimated. The value 192.99, deduced for the 
atomic weight of iridium, is a little smaller than 
the value so.far assumed, 193.1. 


Tue ConsTANCY OF THE HyproGen Gas 
ELECTRODE. 


A paper presented by Dr. Charles J. J. Fox, on 
the ‘* Constancy of the Hydrogen Gas Electrodes,” 
concerns the constancy of one of the two normal 
electrodes, of which electro-chemists make use in 
determinations of potential differences ; the other 
normal electrode is the calomel electrode. The 
hydrogen electrode consists of platinum, palla- 
dium, or gold coated with platinum black or palla- 
dium black—i.e., the finely-divided metals which 
absorb large masses of hydrogen. Although palla- 
dium black in particular can absorb more than 7 
times its weight of hydrogen, Dr. Fox stated that 
he had found that palladium coated with palladium 
black gave, in both sulphuric acid and hydrochloric 





acid (both in 0.1 normal solutions), potentials which 
were 4 or 5 millivolts too high, even when hydrogen 
was passed over the electrode for hours. Gold and 
og pea on the other hand, coated with palladium- 

lack or platinum-black gave potentials which were 
concordant, and a piece of wire could be used just as 
well as a large piece of foil. It was usually assumed 
that the hydrogen electrode was less constant in 
hydrochloric acid than in sulphuric acid (of the 
mentioned concentration). Dr. Fox did not find 
any such difference, provided arsenic was rigorously 
excluded. According to Bredig, arsenic ‘‘ poisoned ” 
the finely-divided palladium and platinum—an 
observation which has also been made in the con- 
tact or catalytic processes for preparing sulphuric 
acid ; and, according to Crookes, hydrochloric acid 
free from arsenic could not be purchased. If the 
hydrochloric acid were free from arsenic, however, 
Dr. Fox would prefer that acid to sulphuric acid, 
because the electrolytic dissociation of the latter 
(which takes place in two stages) was more complex. 
As regards the coating of pure platinum with 
platinum-black, Dr. Fox recommended the device 
(first applied in the Reichsanstalt) to add a very 
small quantity of lead acetate to the platinum 
chloride from which the platinum was to be reduced 
in the black condition ; every trace of lead acetate 
had, however, to be removed again from the spongy 
metal if constant potentials were to be secured, 
and that could be done with the aid of nitric and 
oxalic acids, 


Mercurovus SULPHATE FOR STANDARD CELLS. 


Dr. C. J. J. Fox also read a paper on ‘‘Mercurous 
Sulphate for Standard Cells,” dealing with the 
somewhat irregular behaviour of cadmium sulphate 
cells of the Weston type. These irregularities have 
long occupied the attention of electro-chemists, and 
are mainly due to the mercurous sulphate which 
serves as depolariser. Referring to F. E. Smith's 
investigations of this problem at the National 
Physical Laboratory, and to the four methods de- 
scribed by F. E. Smith for preparing the Hg,SO,, 
Dr. Fox suggested a fifth, simpler and more reliable 
method. The commercial Hg,SO, was generally 
free from other metals, but contained nitrate (being 
mnt ete from nitrate solution in the cold) and 
yasic sulphate. A pure product could be obtained 
by heating the commercial mercurous sulphate 
together with a little mercury and some dilute sul- 
phuric acid for a day or two at 125 deg. or 150 deg. 
Cent., cither in a sealed glass tube cr in a bottle 
provided with a wire-bound stopper. The sul- 
phuric acid should be filtered off and renewed 
during the heating process (which cannot be a 
simple operation) ; traces of NO, might be found in 
the contents of the tube or bottle, and had to be re- 
moved. The resulting white crystalline mass (the 
original mercurous sulphate might be almost black) 
was ground up in a mortar with dilute sulphuric 
acid and washed with this acid and afterwards with 
cadmium sulphate, the filtering being effected in a 
Biichner funnel. Ina similar way calomel could be 
prepared by heating mercury with hydrochloric 
acid (HCl) for several days ; a longer heating was 
required in that case, because calomel was less 
soluble in HC] than mercurous sulphate was in sul- 
phuric acid. 

(To be continued. ) 








DEEPENING AND WIDENING OF THE INLET TO LULEA 
Harsour, Nortn Swepen.—Lulea Harbour, from which 
are made large shipments of iron ore, has hitherto been 
handicapped by a very narrow entrance. This is now 
being remedied, the channel being widened to 60 metres. 
At the same time it will be deepened so as to allow of 
vessels of 10,000 to 12,000 tons entering the harbour. 





Mrininc Macurnery.—The value of the mining machi- 
nery exported in August was 78,284/., as compared with 
65,0567. in August, 1908, and 87,9867. in August, 1907. 
British South Africa figured in these totals for 32,586/., 
20,903/., and 28,416/. respectively. The exports to Aus- 
tralia and New Zealand were caeia at 7623/. in August, 
this year, as compared with 6982/. in August, 1908, and 
10,3897. in August, 1907. The ag; te value of the 
mining machinery sent abroad in the eight months endi 
August 31, this year, was 570,706/., as compared wit 
634,652/. in the ir go | period of 1908 and 568,020/. 
in the corresponding period of 1907. South America 
imported to the value of 44,845/., 34,652/., and 56,642/. re- 
spectively. Exports to the Colonies were as follows in the 
first eight months of the last three yer.s :— 





Colonial Group. _ = - 
British South Africa 266,735 203,156 225,827 
British India a“ 26,421 72,359 56,526 
Australasia 49,678 68,570 63,493 


INDUSTRIAL NOTES. 


THE industrial outlook for the coming winter is by 
no means reassuring. It is reported, for instance, that 
20,000 persons are unemployed in Glasgow alone, on 
the basis of the out-of-work census, supplemented by 
information from other sources. What proportion of 
the total consists of Glasgow natives, or of Scotchmen 
from other districts, is not stated ; probably English, 
Irish, and Welshmen form a considerable number, 
attracted to that great centre, and to the other indus- 
trial centres on the Clyde. Of course, the engi- 
neering and shipbuilding trades in Scotland, as else- 
where, have been in a sad state of depression ; butan 
growing activity that may ensue will hardly absorb all 
the unemployed of all grades and sections. In other 
great centres in Great Britain and Ireland the propor- 
tion of out-of-work trade-union members, the best 
test we have, is very large indeed. What, then, is to 
be done’? That is doubtless a question which is being 
asked by a large section of the public, but no 
adequate reply is forthcoming, and carping criticism 
is worse than useless—it is harmful. The reports of 
the work of the Distress Committees, under the Un- 
employment Act, afford little or no consolation. The 
Central Body in London had twenty-nine of such 
Committees, and there were 102 in other parts of the 
country. The number of applicants for work or relief 
represented one in 85 of the population, or 11.7 per 
1000 of the districts covered by such committees. In 
London alone the proportion was 10.3 per 1000, but in 
twelve boroughs it was in excess of those figures, the 
highest being Poplar, 27.6 per 1000; Bermondsey, 
19.1; and Shoreditch, 15. Outside London, Edmon- 
ton reached 36.1; Maidstone, 33.9 ; and Sunderland, 
31.4 per 1000. Casual labour in all such cases swelled 
the numbers and increased the proportions, and it is 
here that the chief difficulty arises. 

An analysis of the aggregate applicants for work 
shows that 85 per cent. of the total came from five 
groups— casual general labour, transport trades, build- 
ing trades (seven grades or sections), and the engineer- 
ing and shipbuilding trades. Of course, the intense de- 

ression in trade accounts for the condition of the 
ast three groups. But a more depressing fact comes 
out by the analysis—namely, that 80 per cent. of the 
applicants were between twenty and 1 fifty years of 
age. Those between thirty and forty constitute the 
largest proportion, then from twenty to thirty years 
of age. Above sixty years of age the applicants in 
London was only 3.1 per cent., and for the whole 
country only 4.8 per cent., so that those from twenty 
to fifty years of age were, for London, 82.8 per cent. ; 
and for the whole country, 82.3 per cent. Thus man- 
hood in its prime was the chief factor in the ‘‘want-to- 
work” movement. With respect to the nature of the em- 
por ment, and the success of the relief work, localities 
ifler widely. In a few large towns the success was 
reported to be great, notably in Leeds ; in London and 
the Metropolis generally the work was deemed to be 
so costly and inefficient that it is considered doubtful 
whether it would not have been better to give the 
wages as relief instead of relief work. This is a sad 
conclusion for the experiments tried. Of course, in 
all such cases supervision goes for a great deal, and 
the less the men know in the aggregate the more need 
of expert supervision. That is where the private 
contractor gains; he selects the best men for the 
class of work to be done; general supervision over 
a mixed lot of men is of little avai Few men 
can at once direct agricultural work, building opera- 
tives, engineers, and men engaged in the ship- 
building trades. Then comes another disquietin 
fact : work was offered to 101,801 persons in all, o 
whom 19,414 were in London; of these, 13,611 re- 
fused work for various reasons, but some of them had 
meanwhile found work elsewhere. The total who took 
up the work offered was 88,190. Public authorities 
employed a goodly number on various local improve- 
ments—parks, open spaces, &c. Labourers’ wa, 
were generally 6d. per hour. Work for next winter 
is rather uncertain. 





Trouble has arisen lately between the London mem- 
bers of the Aandamatel Society of Engineers and 
their employers, in consequence of the latter having 
wished to bring about a reduction of 2s. per week in 
the rate of wages. The men do not, however, wish to 
resort toa strike, and it has been suggested that if the 
wages were left for the next five years as they at 
present stand, there should be no change. On this 
point the men have been asked to vote, so that the 
feeling of the majority may be obtained. There are in 
the London district about 10,000 members of the 
society, and already some of the branches have sent in 
their approval of the proposal. 





The report of the Boilermakers and Iron-Shipbuilders 
is by no means reassuring as regards the state of trade 
and employment. The total number on the funds 
was 14,023 ; previous month, 14,234—decrease, 211, 
Of the total, 9940 were on the unemployed list ; pre- 





vious month, 10,203—decrease in that list, 263, under 
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two heads. Sick benefit was paid to 1898, and super- 
annuation benefit to 2185—increase in the latter, 59 ; 
decrease in the former, only seven. The expenditure 
for the month amounted to 9854/. 8s. 2d. ; for the 
reviousmonth, 12,936/. 3s. 6d.—decrease, 3081/. 15s. 4d. 
New members admitted, 224 ; deceased and run out 
by arrears, 291—decrease, 67. These figures as to 
membership and decrease of expenditure indicate 
some improvement in the industrial position. Steps are 
being taken to arrange matters relating to demarcation 
of work, so as to effect an agreement with the em- 
loyers in the engineering and shipbuilding trades. 
‘his is part of the agreement previously entered into, 
so as to avoid conflicts in the future. A full official 
report of the terms agreed to is given, also a report 
of an arbitration case on the same subject at Barrow. 


The report of the Associated Iron-Moulders of Scot- 
land is more favourable than for a long time past. It 
says, ‘‘we are pleased to say that, taken all round, 
there is a decided improvement shown ” in the state 
of trade. The report states that it is doubtful whether 
it will continue at this period of the year, especially 
in the present state of political unrest and the possi- 
bility of an early General Election. The report points 
to ‘the heavy slump in the freight market” as a 
drawback to shi building at the present time. But 
our over-sea trade has been, and is, increasing, though 
not as rapidly as one could wish. In one district—the 
Eastern—trade has so improved that the employed 
had risen from 252 in the previous month to 406, with 
the prospect of a full winter’s work on orders already 


placed. All the other districts show improvement, | p 


though to a lesser degree. In a few districts there 
was little change ; in one or two there was a slight 
decline. The membership is well maintained, but the 
increase is but small. There was an all-round increase 
of members at work of 423. The expenditure was 
again larger than the income, so that the capital 
account. was reduced by 850/. 6s. 7d.—the lowest 
decrease in any month of this year. The return of 
votes on the wages question resulted as follows :— 
For cessation of labour—strike—1379 ; for continuing 
negotiations, 2159 ; negotiations were thereupon re- 
newed, Considerable correspondence with the em- 
nloyers followed, and another conference was held. 
‘he final result was that the executive urged the men 
to accept the reduction pro in the day work- 
shops, but refused to agree to a reduction of 2) per 
cent, on piece-rates. The members per’ agreed 
to, the ls. per week reduction as advised, but the 
piece-workers remain as before, subject to any further 
decision as a result of negotiations. . 





The report of the Operative Cotton-Spinners shows 
how the association has suffered from depression in 
trade and from circumstances connected with the 
supply of raw material. The united membership 
was, at date, 19,315, as against 19,312 in the previous 
month, and 18,225 same month a year ago. The 
increase was only three in the month, but 1090 in a 

ear. In the return of full membership there was. a 
oss of 27 in the month, but a gain of 139 in the year. 
The total number on the funds each week in the month 
was equal to 19.87 per cent.; previous month, 10.31 ; 
same month a year ago, 24.32 percent. Of those regis- 
tered as in full membership the proportions were 1.80 
per cent. ow week, 1.85 per cent. in the previous 
month, and 1.86 per cent. the same month a year ago. 
Those were permanently out of work, besides these 
1364 were idle through temporary stoppages, 27 per 
week through accidents, and 121 when employed at 
niecing. All these were in receipt of weekly benefits. 
The ofticials dealt with 25 disputes of various kinds, as 
compared with 22 in the previous month, and 11 in the 
same month a year ago. There were 11 accidents 
reported ; _— month, 18 ; in same month a year 
ago, 12. There were sent in 37 claims for compensa- 
tion for injuries; in the previous month, 56; in the 
same month a year ago, 36. All these were dealt with 
by the joint committee. Since the Act came into 
force the total number of compensation claims sent in 
were 3431 ; most of them were settled without litiga- 
tion. There was a decrease in the funds of 937/. in 
the month, but if it had. not been for the exemption of 
levy to the Federation and the receipt of 640/. from 
investments, the net loss would have been equal to 
2857/. Os. 4d., or a total loss of 4434/. These facts are 
noted as important for consideration. 





The trend of events in the labour world appears to 
indicate that a great labour conflict in the United 
States is inevitable. The great combines and trusts 
seem to have accepted and endorsed Mr. J. P. Pier- 

mt Morgan’s alleged threat ‘‘to demolish every 
orm of labour union in the United States Steel Cor- 
poration.” Other great trusts appear to be acting on 
the same lines, either separately or unitedly. fe is 
reported that ‘‘not only are the iron, steel, and tin- 
plate workers being forced to accept what are called 
the open-shop terms, but the seamen on the lakes 
and in miscellaneous trades connected with the trust 
are being given to understand that union men are not 





wanted.” The union officials state that high wages 
and permanent employment are offered to the most 
skilled men to desert their unions, but so far few 
of such offers have been accepted. The labour orga- 
nisations are, it is said, forming a close federation of 
all sections in order to be able to fight the trusts on 
more effective lines. It is also said that a w scale 
has been formulated, the effect of which will be to re- 
duce wages ranging from 2 to18 per cent. The conflict 
seems likely ihe union versus non-union labour. In 
this connection, the recent utterances of Judge E. H. 
Gray, chairman of the United States Steel Corpora- 
tion board of directors, are important. After allud- 
ing to the right of the Government to deal with vested 
rights, he said: ‘‘ Rights of the individual are sub- 
ordinate, and must submit to those of the public. The 
opportunities for the acquisition of wealth are so 
reat that thoughtful men dread the results of the 
oath unless the influence and power of money can 
be controlled by Governmental authority.” 





The difficulties in the South Wales coal trade are 
not yet over, but the threat of the coal-owners to issue 
notices to day—October 1—has been withdrawn, and 
further negotiations have taken place on the points at 
issue. The chief of these appears to be the claim of 
the employers to enforce the ‘‘extra hours” beyond 
the eight, the clause relating to which the men 
allege was only inserted in the Bill to meet emer- 
gencies. However, as the notices are now withdrawn, 
the matter in dispute can well be dealt with by the 
conciliation boost: which board will also have to 
repare an amended agreement to take the place 
of the one which expires at the end of this year. 
One other subject of importance to be dealt with is 
the claim of the miners to an amended basis of the 
wages scale, so that the minimum shall no longer rest 
on the prices and rates agreed to when the coal trade 
was at a low ebb many years ago. On this point the 
whole Federation is at one, but the bases differ in 
different coal-fields, three at least being in existence. 
At the last executive meeting of the Miners’ Federation 
of Great Britain the Ironstone Miners of Cleveland 
and Yorkshire laid before the executive by deputa- 
tion some grievances under the Eight Hours Act. 
They asked that the Act should be amended. After 
considerable discussion, the matter was referred to the 
general annual conference at Newcastle. 


Although the Midland iron market was ill attended 
last week, and the new business done was reported tuo 
be small, there are indications of increasing activity, 
which will ewe A be accentuated at the quarterly 
meetings. n the eve of these, makers are said to be 
‘*marking time.” That the demand for the raw 
material will increase is fully anticipated by the pig- 
iron industry and is shown by an increase of furnaces in 
blast by eight in the month, and by twenty-three 
compared with a year ago. The recent increase was 
wholly in Scotland—six, and in Cumberland and 
Lancashire two; in all other districts no change is 
shown. According to the last report, the tin-plate trade 
continued very good ; 393 mills were working, besides 
51 sheet mills; some 22,200 workpeople were em- 
ployed. Employment at iron and steel works had 
improved. The number employed was about 474,100, 
counting in shifts worked; increase over previous 
month, 885; over a year ago, 1944. In Yorkshire 
only was there a slight decline. In the iron and steel 
rolling-mills there was an increase in the number of 
shifts worked. There was only a slight improvement 
in the engineering trades, but the proportion of un- 
employed union men stood at 11.3 per cent.—a reduc- 
tion of only 0.8 per cent. In eight of the chief centres 
there was an improvement, while in six there was a de- 
cline. In Lancashire trade was slack in most branches ; 
in Glasgow it had improved. There were no indications 
of a ‘‘ boom” at the date of the returns. In the ship- 
building trades the proportion of out-of-works stood at 
23.3 per cent.; previous month, 23.9 per cent.; a year 
ago, 25.1 per cent. A slight improvement was mani- 
fested in six districts, but not in the larger ones, 
except at Newcastle and the Tyne slightly. The 
Humber and the Thames show greater activity. In 
the miscellaneous iron, steel, and other metal-using 
trades employment continued dull, with little change. 
The proportion of unemployed was the same as in the 
previous month, but it was a little better than a 
year ago. 





A serious dispute has arisen in connection with the 
Clifton Collieries, Notts, as to w: or rates for coal 
cut by machinery. The dispute affects some 1100 men, 
who, it is said, ded in their notices on Thursday in 
last week. The men also demand that non-union men 
shall not be employed. 





The next Convention of the American Federation of 
Labour will be held at Toronto, Canada ; the session 
opens on November 8. The Federation extends not 
only to Canada, but to the South American States and 
Republics. It is expected that the Canadian Conven- 
tion will be a very large and important gathering. 





BOURDON’S MANET-RABUT INDICATOR. 

WE illustrate below a simple and convenient form 
of indicator for measuring the variations in lengths of 
bars forming any part of a structure; the variations 
being due to stress. If we know the modulus of elas- 
ticity of the material of which the bars are composed, 
and the amount the bars lengthen or shorten under 
the application of any stress, it is possible to calculate 
the amount of that stress. The accurate measurement 
of the deformation is the important point, and the 
instrument we illustrate has been designed to accom- 
plish this. 

The indicator consists of two screw-down clamps, 
which are fixed by the two thumb-screws A and B, 
Figs. 1 and 2, which are an elevation and a plan 
of the apparatus respectively. One of these clamps 
carries a dial-case, and the other a saddle-piece. Be- 
tween the two clamps there is a rod C, which at one 
end screws into the clamp D, and at the other end 
enters the dial-case through a rubber-bushed slide. 
This end of the rod actuates a multiplying mechanism, 
which transmits any motion of the rod to the pointer 
on the dial. The multiplying mechanism consists of two 
levers having short and long arms. The end of the 
rod C, where it enters the dial-case, presses against 


a knife-edge provided on the first lever close to its ful- 
crum, the end of the long arm of this lever being: con- 
int on the 
that lever. 


nected by means of a straight link toa 
second lever close to the fixed fulerum o 





























Fiu. 3. 


The end of the long arm of this second lever is in the 
form of a small circular arc, the radius of which arc is 
the distance from the fixed fulerum of the lever to the 
are. The are is provided. with fine teeth, which gear 
with a small pinion on the spindle of the dial-pointer 
at the centre of the dial. Diametrically opposite 
to the fixed fulcrum of the second lever, and at 
exactly the same distance from the dial - spindle, 
is another fixed fulcrum, on which there is a similar 
lever to No.2. This lever also gears at the end of its 
long arm with the pinion on the pointer. It is, 
however, unconnected with the multiplying mecha- 
nism, except through the pinion,: but it is provided 
with a small spiral spring, which: is so placed that it 
always holds the knife-edge on the first lever firmly 
against the end of the C, so that when the bar 
which is being tested returns to its original length on 
the removal of the stress, the multiplying mechanism 
follows the motion of the rod, the pointer, of course, 
moving with it. When'the bar is subjected to a 
tensile stress, the pointer travels in one direction ; and 
when the bar is under a compressive stress, the reverse 
motion takes place. 

When an observation is made, the rod connecting 
the clamps is revolved so as to bring the pointer 
towards the centre of the scale—say, to 5 on the dial. 
This adjustment is effected by means of the screw- 
thread at the end of the rod C. When the adjust- 
ment has been made, the screw is locked in the clamp 
by means of the nut shown. An exact reading of 
the pointer is then taken, and when any motion of 
the bar has taken place, another reading is noted ; the 
difference between which and the first reading indi- 
cates the extension or contraction of the bar. The 
instrument may be used for observing the stress due 
to the weight of the structure, or to the removal of 
building struts, &c. It is also applicable to the 
measurement of stresses in the various members o! 
bridge trusses, either under dead or moving loads, as 
well as for ascertaining the stresses caused by wind, 
snow, and varying temperatures. It is, in fact, 
applicable wherever the bars of any structure are sub- 
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SCREWING, CUTTING-OFF, & NIPPLE-MAKING MACHINE. 


CONSTRUCTED BY MESSRS. CHARLES WINN AND CO., ENGINEERS, BIRMINGHAM. 

















Fie. 1, 

















Fig. 2. 


jected to tensile or compressive stresses. The dial 
has a transparent cover, and the instrument includes 
three connecting-rods, giving spacings of 0.200 metre, 
0.500 metre, and 1 metre, as well as a wrench 
fitting the nuts. 

Another similar form of instrument based on the 
Manet apparatus is shown in Fig. 3, our illustration 
being a reproduction from a photograph. Its action is 
similar to that of the one we have just described. The 
dial is divided into ten large sections, each figured, and 
representing z\, millimetre, and these sections are again 
divided into 10, so that every stroke on the scale 
represents 0.005 millimetre. The scale between each 
line is accurately divided by asmall dot, which enables 
spaces of 2.5 micromillimetres to be read off. The 
indicating pointer has the portion which projects over 
the scale flattened out at right angles to the dial, so 
that readings are facilitated without parallaxial error. 
The case is of aluminium. The instruments are made 
by Messrs. Negretti and Zambra, 38, Holborn Viaduct, 
London, E.C. 








SCREWING, CUTTING-OFF, AND NIPPLE- 
MAKING MACHINE. 

WE illustrate above a machine that has been 
specially designed for use in tube works, to deal with 
steel or iron tubes up to 34 in. outside diameter. It 
is constructed by Messrs. Charles Winn and Co., Bir- 
mingham, and has been made exceptionally heavy in 
order to withstand rough usage. It also possesses 
several features which, it is claimed, make it a much 
more expeditious tool to use than those in ordinary use. 
In the driving arrangement bevel-gears have been 
avoided, the drive being taken from a large three-speed 


| cone through a heavy train of machine-cut double gears 
|which are entirely guarded. A general perspective 
view is shown in Fig. 1, which is a reproduction from 
a photograph. 

The spindle, which is hollow, has a quick-grip chuck 
at the front end for holding the tube, and also a four- 
pin steady at the back. It runs in a long capped 
bearing, and is fitted with lock-rings to take up wear 
sideways. The quick-grip chuck is an improvement 
on the usual screw-chuck, for with it the tubes can be 
instantly gripped and released without stopping the 
machine. This is done by an easy movement of the 
capstan lever, which adjusts the jaws to take 
the various sizes of tubes by simply tag the outer 
ring to an index on the outside of the chuck, although 
this adjustment is not nécessary for tubes varying 
= slightly in diameter. 

he dies consist of a set of four chasers, which are 
opened and closed by the hand-lever shown, and are 
set to size to markings on the die-head. An adjust- 
able stop (not shown in the illustration) is fitted, which 
ensures that the dies shall close to exactly the same 
size each time, which enables the screwing to be 
repeated with great ease. A parting-off slide, with 
front and back tools, is carried on an auxiliary slide at 
the back of the die-head. The adjustable stop at 
the rear of the slide is used only for nipple-making, 
and is removed when it is required to part off 
long lengths of tubes. In nipple-making the tube 
screws through the die-head until it comes against 
the stop, when it is cut off, and while this Pg nm 
done the tube continues to screw through the die- 
head, the auxiliary slide being free to move along. 
By this arrangement while one nipple is being screwed 
the other is being cut off, a considerable saving of time 
being the result. Fig. 2 shows the screwed end of a 


All the bearing surfaces in this machine are of large 
area, and are provided with means of adjustment for 
taking up wear. It will be seen by Fig. 1 that a tra 
is provided under the bed to catch all oil and swart, 
the oil draining into a reservoir, whence it is forced by 
a rotary pump to the dies and the cutting-off tools. 
Several sizes of the machine are made. 








CrMENT In Sparn.—The erection of a cement factory at 
the Yeles-Esquivias Station, near Toledo, is contem- 
plated. The plans are prepared, and it is proposed to 








draw the electric power from Madrid. 


PRODUCTION OF IRON 
THE ELECTRIC SMELTING PROC 


AND STEEL BY 
cSSs.* 
By E. J. Launeperc (Falun, Sweden). 


On the whole there is at present not much more to add 
to what has already been published concerning the melt- 
ing of steel by the use of electric current. Many types of 
furnace have been evolved and constructed—the Héroult, 
Kjellin, Stassano, Girod, Réchling-Rodenhauser, and 
others. It is also well known that furnaces up to a capa- 
city of 15 tons have been built for making special steel 
with good commercial results. For making steel of ordi- 
nary quality the electric method still seems to be too 
expensive, even where cheap water-power is available. 

At Gysinge, one of the works belonging to the Stora 
Kopparbe Bergslag, there is one Kjellin induction 
furnace with a capacity of 2 tons; but as this is working 
as a Talbot furnace, not more than about 1 ton at a time 
is tapped. 

The continuous current used in this furnace represents 
about 200 kilowatts, and the output in 300 days amounts 
to about 1200 tons of ingots, using 50 per cent. pig and 
50 per cent. scrap. As no other pig iron is used except 
the famous Dannemora brand made by the firm, which, as 
every one knows, is extremely low in phosphorus and 
sulphur, the process can hardly be called a refining 
process. The product is a carbon steel of high quality, 
possessing some superiority over steel made by the ordi- 
nary melting processes, the quality which I would instance 
specially being that it is comparatively soft to work, 
either hot or cold, although high in carbon. It is a 
superior carbon tool-steel. It may be of interest to state 
that the company make about 15,000 tons of Dannemora 
charcoal pig iron annually, of which about one-third is 
exported and two-thirds are used at the works at Siderfors 
and Elfkarleé for the manufacture of Dannemora Wallon 
bar iron, open-hearth and crucible steel. 

In the electric furnace, as well as in the crucible plant, 
there are also produced, among different kinds of special 
steel, high-speed self-hardeming steel, tungsten steel, 
chromium steel, and nickel steel. Such steels can easily 
be made in electric furnaces where the necessary care is 
taken. When speaking of high-quality steel, all steel- 
makers know that the utmost care in heating, hammering, 
rolling, and tempering is necessary if a good result is to 
be obtained. 

For a country like Sweden, possessing practically no 
coal-mines, but numerous wateuniia, the manufacture of 
iron and steel direct from ore by the agency of the electric 
current is of much more interest than the melting of pig 
and scrap to make steel. At the works at Domnarfvet 
extensive and costly trials have therefore been made in 
the direct reduction of ore during this and the past few 
years. . 

In these experiments two modifications of a furnace, 
constructed by Mr. Wallin, in Berlin, and several modifi- 
cations of a furnace constructed by Messrs. Grinvall and 
Lindblad (the Electro-Metal Company), Ludvika, have 
been tried. Of these it is needless to describe any except 
the latest form.t 

This is a furnace similar to a common blast-furnace, 
but with three electrodes fed by three-phase alternating 
current at about 40 volts, 60 cycles, and 9500 amperes, 
averaging 674 horse-power, instead of tuyeres. In this 
furnace, which has been running for 1903 hours, there 
have been produced 280 tons of iron containing from 0.95 
to 3.09 per cent. of carbon. 

In the manufacture of this quantity there was used : 


Tons. 
Ore .. 442 
Lime 24 
Coke 41 
Charcoal .. - 5S 
Electrodes, total. . - ; 6.6 
Electric current (kilowatt-hours) . 891,623 


or per metric ton of pig iron produced :— 
Kilogrms. Kilogrms. 
ee 3. 3 


Coke and charcoal 353.3 


Power, horse-power year ee 0.492 
Electrodes effective 8.8 
Wasted ends 13.9 

— 22.7 
Pig iron from ore and lime 60.02 p.c. 
Pig iron from ore alone. . “68.50 ,, 


Pig iron per horse-power year os Mi! 2.03 tons 


The temperature of the escaping gases from the furnace 
is generally very low, and the gases contain on an average 
about 22 per cent. of carbon dioxide (from 8 to 41 per 
cent.). The amount of carbon monoxide varies from 39.4 
per cent. to 61 per cent. The gases contain practically 
no nitrogen, but steam from the water in the ore, lime, 
coke, or charcoal is present. 

The efficiency of the electric current ought to be higher 
than hitherto, if the considerable loss of heat by cooling 
water and radiation can be reduced. These losses seem 
to be about 30 per cent. 

No air whatever is used in the process, and the gases 
are produced from the carbon in the charcoal and coke, 
and the oxygen in the ores (FeQ + C = Fe + CO). 
Either charcoal or coke may be used, but the consump- 
tion of fuel will be practically the same in either case. 
According to the description of the inventor, the fur- 
nace consists of a lower portion or smelting-chamber, 
corresponding to the hearth of a blast-furnace, and a top 
section or shaft. The latter is supported on columns, 
which prevent any weight from bearing on the arch of 
the souiien teenie: he latter isso proportioned as to 
provide a considerable amount of free space between the 


* Paper read before the Iron and Steel Institute, 
September 28, 1909. ; 
A section of this was published in the last issue of 





ENGINEERING, on page 414. 
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charge and the arched roof through which the carbon 
electrodes project into thecharge. The brickwork is thus 
protected against 4 very high temperature, and remains 
a non-conductor of electricity. ‘This is an important 
feature of this furnace, since es onary has shown that 
if the electrodes enter the chamber at the point where the 
charge touches the walls, a very high temperature is gene- 
rated at this point ; the brickwork is destroyed and be- 
comes a conductor of electricity, giving rise to a more or 
less complete short-circuit. The brickwork may he 
further cooled by means of a blast of cool gas taken from 
the top of the furnace and blown in round the electrodes 
with a fan, no heat being lost by this proceeding. 

The ore and fuel are crushed to a suitable size, and are 
fed into the top of the furnace through the bell hopper in 
the usual way, the ore being partially reduced by the 
carbon monoxide rising through the charge. The latter 
spreads out in the smelting chamber, cad Ge reduction 
is there completed. Since the electrodes project well 
into the charge, the highest temperature occurs in the 
centre of the latter, and the brickwork is thus kept cool 
compared with the walls of an ordinary blast-furnace. 

It will be seen from the figures given in the paper that 
a step has been taken in the direction of replacing a con- 
siderable part of the fuel used in making iron and steel 
by the electric current, and that the problem is technically 
solved. As regards its commercial value, it is too early 
to make any definite statement yet, but this will be 
readily understood by all iron and steel-makers when 
they reflect how many years it has taken to bring the 
Bessemer, the open-hearth, and the basic processes to their 
present state of perfection. 








REVERSING ROLLING-MILLS. 
The Detcrmination of the ow of Reversing Rolling- 
alls.* 


By C. A. Apiett, B.Sc., M.Inst. C.E. (London). 


Preliminary Considcrations.—Since the last autumn 
meeting of the Iron and Steel Institute five steel works 
have decided to adopt electrically-driven reversing rolling- 
mills, making in all over twenty firms who have come to 
this decision, and twelve such plants are at work in dif- 
ferent parts of the world, one at least keing installed to 


which the a in fuel, power, or steam consumption 
can be ascertained. 

Tests are frequently made to determine the economy of 
a reversing-mill engine, either 

(I.) By indicating the — and estimating the steam 
consumption per indicated horse-power from some of the 
larger diagrams, or 

(1I.) Where boilers can be isolated by measuring either 
the feed-water or the coal burnt for a considerable period, 
and keeping a record of the tonnage of steel rolled over 
that period, so that the result is expressed in pounds of 
coal or pounds of steam per ton rolled. 

In the author’s opinion the results of such tests have 
little value, for the following reasons. 

Tests Made by Indicating Steam-Engine.—Where the 
steam consumption is estimated from indicator diagrams, 
it is common practice to consider only a few of the larger 
diagrams where the engine is working fairly economically. 
With a cogging-mill the ingot is seldom in the rolls for 
more than one-seventh of the total time taken to roll it 
down, and if a continuous set of diagrams be taken, it will 
be found that less than one-quarter of these represent 
anything like the full power of the engine. 

he steam consumption corresponding to small dia- 
grams is naturally considerably higher per indicated 
horse-power than that which corresponds to full load, so 
if the steam consumption was worked out for all the dia- 
ams taken in rolling down an ingot, with a continuous 
indicator, the average steam consumption per indicated 
horse-power would be shown to be much higher than if 
a few of the larger diagrams were chosen. 
ferring for a moment to the method of working out 
the steam consumption from indicator diagrams, it is usual 
to choose some point on the expansion line, and read the 
pressure at that point. As the total volume of steam in 
the cylinder is known from the distance the piston has 
swept through and the clearances, the total weight of 
steam in the cylinder can be obtained from the steam- 
tables. Similarly, a point on the compression line can be 
chosen, and the total weight of steam remaining in the 
cylinder after the exhaust is closed can be calculated. 
The difference between these two quantities gives the 
eee of steam exhausted from the cylinder per stroke 
as obtained from the diagrams. 

This value is less than the true steam consumption per 

stroke, as losses due to condensation, blowing past the 





Characteristic Diagrams for a Reversing-Mill Engine, showing Earliest 
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advantage of determining the steam consumption from 
indicator diagrams is that no clue is furnished to the losses 
taking place before the steam comes to the engine stop- 
valve, such as blowing-off from the boilers and radiations 
condensation, and leakage losses in the pipe-work. These 
are naturally higher in proportion to the total work done 
with a reversing-mill engine than with a continuous-run- 
ning engine, as the reversing-engine is only giving full 

wer for a small proportion of the total time it is work- 
ing while the pipe-work is always full of steam. 

The quantity of high-pressure steam which is exhausted 
at each reversal of the engine without doing any work, 
and which is clearly shown on the continuous indicator 
diagrams, is frequently not taken account of in deter- 
mining the steam consumption. 

Tests Made by Measuring Feed Water or Fuel Burnt.— 
The method of measuring the feed water or coal burnt per 
ton of steel rolled, which can only be carried out where it 
is possible to isolate boilers for the purpose, is open to the 
objection that two entirely different quantities are in- 
cluded in one measurement—t.c., the economy of the 
engine and the actual work done in rolling the steel. 
This prevents any comparison being made between 
different engines, unless the same sections are being rolled 
from the same sized ingots under similar conditions in 
both cases. 

Where it is possible to isolate the boilers supplying a 
reversing-mill engine, reliable figures for the steam or 
fuel consumption can be obtained by making a simul- 
taneous test to determine the actual work required in 
foot-pounds to roll the ingots, supposing that the same 
sized ingots are being rolled down to the same section for 
a number of hours. 

If continuous indicator diagrams (see below) are taken 
during the total time that one ingot is being rolled, the 
combined area of the diagrams reduced to the proper 
scale, as determined by the steam pressure and the size of 
cylinders of the engine, gives the total work done on the 
ingot in inane If this quantity be multiplied Ly 
the total number of ingots that were rolled while the test 
was taken and divided by 33,000and by 60, the amount of 
work done by the engine during the test in indicated 
horse-power hours is obtained. If now the weight of coal 
burnt or feed-water consumed be divided by the total 
horse-power hours as obtained above, the pounds of steam 
or pounds of coal per indicated horse-power hour is ob- 
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replace an engine less than ten years old, which was in 
good condition. 

The reasons influencing this decision may be briefly 
summarised as follow :— 

(I.) Greater economy in fuel consumption. 

(II.) Larger output from plant. 

(III.) Reduced running costs—t.e., reduction in cost of 
repairs, attendance, oil, &c., the reduction in the cost of 
oil being very striking. 

(IV.) Greater convemence and reduction of manage- 
ment —— due to centralisation of power supply. 

(V.) The great economy of the electrical plant is main- 
tained throughout the life of the plant, and does not di- 
minish as the parts wear. 

The capital cost of an electrically-driven reversing-mill 


is greater than that of a steam-driven mill driven by a | 


plain two-cylinder engine, but in the last two years the 
experience gained in setting a number of such plants to 
work has enabled the capital cost to be very materially 
reduced. 

Further reductions in the capital cost are scarcely pos- 
sible unless some entirely new method of reversing-mill 


driving is evolved in place of the Ilgner system, which 


has been employed exclusively up to the present, and the 
present state of electrical knowledge does not offer much 
prospect of this. 

In a very large number of cases the economies which 
could be effected by the adoption of electric driving are 
found to amply justify the increased capital expenditure. 
At the present time, the question of saving in fuel con- 
sumption appeals to most steel-makers as the chief induce- 
ment offered by electrical driving, as the ibilities in 
the direction of greater output are not fully recognised, 
there being as yet no published figures relating to this. 
Tt is, therefore, of interest to consider the methods by 


* Paper read before the Iron and Steel Institute, Sept- 
ember 1909, 
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piston, through the stuffing-boxes, &c., are not considered, 
and the figure obtained from the diagrams has to be multi- 
plied by a constant to allow for this. 

_The constants for the various types of continuous-run- 
ning engines are fairly well known, as there have been 
ample opportunities for comparing the steam consump- 
tions obtained from indicator cards with water measure- 
|ments. Withreversing mill-engines the selection of such 
a constant forms the weak point of this method, owing to 
the difficulty of obtaining reliable data to go on. It is 
quite obvious that the constant is greater for small dia- 
grams than for large ones, as more condensation takes 
| place, and the constant also depends on the cycle on 
which the engine has been working ; for where the time 
taken by the passes is long compared with the interval 
between them, as in the case of a rail-finishing mill, the 
constant will be smaller than in the case of a cogging- 
mill, where the time taken by the passes is a compara- 
tively small proportion of the total time, so that the 
eylinders have plenty of time to cool, and considerable 
condensation takes place. Similarly, whenever the mill 
is stopped, or has to wait between ingots, the cylinders 
cool, and increased condensation takes place. 

It will be seen that in calculating the steam consump- 
| tion from a set of continuous indicator di ms different 
| constants should be employed, according both to the size 
| of the diagrams and the way in which the engine is work- 
| ing, and so it isa very difficult matter to devise any means 

of making tests to eheck up the constants. A further dis- 








tained, without incurring any of the sources of error 
mentioned above. 

It is naturally desirable to take continuous diagrams 
for a number of ingots while the test is being made, 
and to take the mean of the results in order to avoid 
any chance of an error in the cards for one ingot. 
The author has usually found that when the total 
work done is obtained for a number of ingots, rolled 
under similar conditions, the values obtained agree 
within 5 per cent. In the case of a simple engine 
it is only found necessary to take continuous indicator 
diagrams at one end of one cylinder, which greatly sim- 
plifies such tests, and lessens the labour of working up 
the results. The fact that the engine may make, say, five 
strokes during one while the indicator card shows 
only one stroke, is allowed for by calculating the total 
number of strokes made in all cylinders during the pass 
from the length of the bloom and diameter of the rolls. 
and multiplying the average indicated work per stroke by 
the number of strokes. gern made to check this 
procedure have shown it to be very accurate. 

In using this method of making tests it is naturally 
desirable to take some preliminary diagrams to check the 
valve-setting, and to show if each end of each cylinder is 
doing its proper proportion of the work of the engine or 
not, and it will be found best to take these diagrams 
during the last when the bloom is long and the 
engine is giving diagrams approximately of the same s1ze 
for a dozen strokes or more. Where a compound engine 
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is in use, continuous indicator-cards should be taken 
simultaneously on one end of a high-pressure and one end 
of a low-pressure cylinder. 

In what has been said above it will be seen that the 
diagrams are used to work out the total work done by the 
engine, and not the power which it is giving, and that the 
steam consumption per indicated horse-power hour is 
deduced from the total work done in a given time. If the 
indicated horse-power was worked out for each indicator 
diagram, the tests would become quite unnecessarily com- 
plicated, as it would be necessary to employ a tachograph 
to record the speed of the engine continuously, and some 
ongenaies to mark simultaneous points on the continuous 
indicator-card and the tachograph record. A further 
complication would be introdu by the fact that the 
speed of a reversing-mill engine varies so rapidly that it 
chenaen considerably during the time taken to record one 
single di: m. 

The above-mentioned tests do not furnish any clue 
to the mechanical efficiency of the engine, and in the 
author’s opinion the usual method of arriving at this—i.e., 
taking indicator diagrams when the engine is driving the 
mill at full speed running light—shows the mechanical 
losses to be considerably less than they really are when 
ingots are being rolled, and that this is particularly the 
case when the engine is geared to the will. 

Tcsts on Electrically-Driven Mills.—The energy con- 
sumption of an electrically-driven reversing rolling-mill 
as expressed in kilowatt-hours (Board of Trade units) per 
ton rolled can be determined in the simplest possible 
manner by inserting an ordinary integrating wattmeter 
in the supply system, which is an instrument that can 
always be left in circuit and requires no attention. If a 
reading of this instrument before the commencement of 
a shift and a second reading at the end of the shift are 
taken, the difference gives the total kilowatt-hours used 
during the shift, and dividing this by the tonnage rolled 
the total kilowatt-hours per ton is obtained. Such read- 
ings can quite easily be taken for every shift, and a con- 
tinuous check on the energy consumption can be kept. 
Results expressed in kilowatt-hours per ton are gquacnliy 
found most useful, as the cost of the kilowatt-hour varies 
according to local conditions, and, knowing this cost, the 
total cost of power can be arrived at directly. The 
efficiency of the electrical plant can also be checked in 
the simplest possible manner by placing a second integ- 
rating wattmeter in the armature circuit of the mill 
motor. 

The records of this wattmeter will be less than those of 
the one placed in the supply circuit, the difference being 
the losses in the electrical plant. This does not take 
account of the efficiency of the mill-motor armature ; but 
as this is of the order of 97 to 98 per cent., it can well be 
neglected. The following figures show some characteristic 
values for the kilowatt-hours per ton rolled obtained from 
tests on reversing-mills :— 


Kilowatt- 
Hours per Ton. 

4}-in. by 44-in. billets from 2.5-ton ingots, Output, 

53 tons per hour .. es - ‘s os -. 225 
6-in. by 6-in. blooms from 2.5-ton ingots. Output, 

63 tons per hour. . He a 2 os aes 
8-in. by 8-in. blooms from 2.5-ton ingots, Output, 

80 tons per hour.. on “A - - oa 13 
12-in. by 9}-in. blooms from 7-ton ingots, measuring 

344 in. by 25in. Output, 65 tons per hour a: 
32-in, by 9-in. slabs from 6-ton ingots, measuring 

36 in. by 19} in. Output, 40 tons per hour 4.3 
32-in. by 5-in. slabs from 6-ton ingots, measuring 

36 in. by 19} in. Output, 40 tons per hour By 5.8 
Flange rails, 100lb. per yard, from 2-ton ingots. 

Output, 30 tons per hour oa da i es 48 
Beams, 120 lb. per yard, from, 1.5-ton ingots 36 
Channels, 92 1b. per yard, from 1.5-ton ingots 37 








DERWENT VALLEY WATER.—The Derwent Valley Water 
Board has, after five years, completed the tunnel, four 
miles long, which will enable Sheffield to obtain a share 
of the upper waters of the Derwent. The dimensions 
of the tunnel are 6 ft. by 64 ft. 





CaLipeR GauGEes.—The excellent workmanship that is 
put into many modern tools, and their very high standard 
of accuracy, would have been regarded, not so want Swen 
ago, as almost an impossibility. This high standard has, 
however, now become so familiar to us that we think 
little about it, and it is only when something of unusual 
merit comes before us that our attention is particularly 
arrested. This has been the case with regard to the 
caliper gauges which are now manufactured by Messrs. 
Jas. Budgett and Sons, Crown Works, Chelmsford. The 
accuracy of these gauges is remarkable. They are formed 
so that both the external and internal measuring-holders 
are divided in the centre to allow of the insertion of one 
or more standard steel measuring-blocks. There are seven 
stec] blocks provided which are respectively 1 in., 4 in., 
gin., }in., A; in., 4 in., and jy in. thick by 1 in. in dia- 
meter, and they give the external measuring-holder a 
range from 7, in. to 24 in., rising by yy in., or 40 sizes in 
all. The internal measuring-holder has a range from 
24 in. to 4 in, rising by yy in., or 22 sizes. These gauges 
are so beautifully finished that all the blocks may be 
“wrung” together and will adhere to one face of the 
external measuring-holder. All parts are made from cast 
stee! of the highest quality. A certificate of examination 
has been obtained for these gauges from the National 
Physical Laboratory, from which it is clear that on the 
seven pieces no error in length as great as 0.00001 in. was 
found, and that the faces were liel to that figure. 
As ly the most approved methods it is only possible to 
compare a measuring-rod with the ultimate standard 


British yard to within 0.00001 in., it will be seen that 


MOISTURE IN BLAST. 
Experiments Carried out at Clarence Iron Works, 1909.* 
By Grevit_e Jongs (Middlesbrough). 


_THESE experiments were the outcome of several inter- 
views which the author had with Mr. R. S. Moore on the 
question of the uniformity of blast as supplied to blast- 
furnaces, as it was considered, after careful study of the 
various discussions by several eminent persons on Mr. 
Gayley’s paper on “‘ Dry Air,” that there was still some 
element of doubt as to whether the principal saving in 
fuel was due to the uniformity of blast or to its drynesr. 

_As soon as the matter was placed by the author before 
Sir Hugh Bell, he readily consented for the experiment 
to be carried out on the lines proposed by Mr. Moore, the 
latter having, as a matter of fact. provisionally protected 
the idea of extracting the peaks or high percentage of 
moisture from the air during the summer months, and 
keeping ths moisture constant by the addition of steam, 
if found necessary, during the winter months. 

After due consideration it was decided that it would be 
advisable to carry out the experiment at No. 9 fur- 
nace on the “‘ New Side,” for the following reasons :— 

1. No. 10 furnace (working alongside No. 9 furnace) 
was of the same dimensions, and 

2. Both furnaces were worked by separate blowing- 
engines, and supplied with the same quantity of air. 

3. Each furnace had four stoves of the same size. 

4. Both furnaces received their common supply of iron- 
stone, limestone, and coke from the same source. 

5. They were both new furnaces, built in 1908, and 


blown as follows :— 
No. 9 September 17 
No. 10 June 9 


6. Each furnace was burdened for foundry iron, and 
carried the same total load. The silicon in the iron was 
uired to be between 2.50 per cent. and 3 per cent. 
he experiment was continued for four weeks, the first 
week being occupied in increasing the moisture up to the 
desired quantity. 

As careful observations had been made with wet and 
dry bulb thermometers outside the engine-house prior to 
the commencement of the experiment, it was agreed that 
it would be better not to exceed four grains of moisture 
in the aggregate. ‘ 

The procedure was to connect up to the cold-blast main 
a steam-pipe from the main boiler plant, and fit it with a 
calibrated steam-valve, so arranged that for a minute 
movement of the valve a certain quantity of steam would 
be admitted, representing so many grains. A pipe was 
also connected from the cold-blast main into a wooden 
case, where a wet and dry bulb thermometer was hung, 
with, in addition, an ordinary hair hygrometer, the instru- 
ment having previously been calibrated. There was also a 
connection from the hot-blast main toa wet and dry bulb, 
which gave an additional check. As a further check upon 
these instruments, the head chemist of the works (Mr. 
Weldon Hanson) very carefully took samples of both hot 
and cold blasts gravimetrically for five hours each day. 
The gases were also taken daily over the same period. 

The diagrams} (exhibited) show the results obtained, 
which are indicated by the curves :— : 

No. 1. First line gives the records taken by the hair 
hygrometer—hot blast. 

No. 2 shows to what extent the steam-valve was open. 

No. 3 gives records of air outside engine-house. _ 

Nos. 4 and 5 show the silicon and sulphur respectively. 

Readings were taken every fifteen minutes from 
February 11 at 2.30 p.m. to 2.30 p.m. on February 12, 
and subsequent readings every thirty minutes until the 
experiment was completed. 

The following are the author’s observations on the ex- 
periment :— : 

As to the working of No. 9 furnace, no appreciable 
difference was found. The average analyses of the pig 
iron were :— 

Before Experiment. 


Per Cent. 
Silicon. . -™ 2.97 
Sulphur ai oa = 0.037 
During Experiment. 
Silicon. . a és és ° oo 2.76 
Sulphur 0.036 


showing a reduction of 0.21 per cent. in the silicon, and 
0.001 per cent. in the sulphur, the latter of which is of 
no account, and may be due to the slight excess of lime 
shown in the average slag analysis. 

Comparing similar figures for No. 10 furnace, we have— 


Before Experiment. 
Per Cent. 
Silicon - 28 
Sulphur os a os on 0.045 
During Experiment. 
Silicon ” es - - oe 2.84 
Sulphur... oe 0.040 


Taking the records for Nos. 9 and 10 furnaces, the 
author finds that during the experiment No. 9 had eleven 
slips and No. 10 seven slips. . 

Dusies the period that No. 9 furnace had uniform 
blast, no alteration was made in the burdens or tempe- 
ratures of the blast at Nos. 9 and 10, and the speeds of 
the engines were kept the same on both furnaces. : 
Coke Consumption.—The quantity used per ton of pig 
iron made at No. 9 furnace (no deduction for breeze) 
was :— 








* Paper read before the Iron and Steel Institute, 
September 29, 1909. 





thes: gauges are as accurate as it is ee to produce 
olds good. 


them while our standard British yard 





(The demands upon our 8; prevent us from repro- 
ducing these diagrams. —Eb. EB) 


- Cwt, 
Four weeks previous to experiment .. ss -» 21.98 
i. uring experiment ‘ oe 22.08 
“ after experiment .. eo me -- 21.86 

At No. 10 furnace the results were as follow :— 
Owt. 
Four weeks previous to experiment .. 272.06 
Four weeks during experiment. . 22.20 
Four weeks after experiment. . 21.80 


Comparison of Hygrometers.—In order to be sure that 
the readings of the wet and dry bulb hygrometer in con- 
junction with the Glaisher tables gave accurate results, 
the instrument was checked gravimetrically, and also with 
Lambrecht’s dew-point instrument. The results of the 
experiment are as follow :— 


[Grains Grains. | Grains. Grains, 





Gravimetric ‘s _ .-| 270 3.26 241 | 349 
Lambrecht’s dew-point .-| 270 | &2 2 30 3.22 
Wetanddry bulb... | 2.90 | 330 | 255 | 3.65 


The composition of the gas (by volume), taken over two 
hours, was as follow :— 


















































| | 
Carbon Carbon , . 
1909. Dioxide. | Monoxide. | 49 drogen. | Nitrogen, 
per cent. | per cent, per cent, | per cent. 
February 4 ..| 10.80 29.90 1.40 57.90 
i 9 «..| 10.50 30.50 1.20 57.80 
a? wat ie 30.50 0.90 58.30 
~~ 9 31.50 1.20 58.30 
9 12 9.5 31.2 1 58.30 
an 10 30.9 0.9 58.2 
- 15 9.5 30.8 11 58.6 
= 16 9.5 $1.2 1.1 5°*.2 
Piva 9 31.5 1.3 58.2 
” 18 8.9 $2.1 1.1 57.9 
we 8.3 32.1 1.4 68.2 
oo | 10 30.2 11 58.7 
9 22 | 9.5 31.7 1.5 57.3 
2 | 10 30.5 11 58.4 
oe 9.5 $2 0.7 57.8 
- . a 9.5 30.5 1.3 58.7 
a 7S |} 96 81 1 58.5 
” 28 10 3t 1 68 
March 4 .. | 10 30.5 0.9 58.6 
tag) pd | @7 81.2 1.1 58 
9 © oe 10 31 11 67.9 
a | 96.5 30.2 1.5 58.8 
ie | 9.6 81 1.1 58.4 
wy | 9.5 30.5 0.9 59.1 
Average Gas Analyis. 
[ 
— Volume. | Weight. | Carbon. | Oxygen. 
per cent. r cent. per cent, r cent, 
Carbon dioxide 9.61 Pea? | 3.95 Poo. 58 
Carbon monoxide.., 31.02 20.71 | 12.78 16.98 
Hydrogen .. 1.18 0.08 | | 
Nitrogen 58.19 55.74 | 
| 100.00 100.00 16.68 27.50 
Coke used... - = ° 22.08 cwt. 
Less 10 per cent. ash, &c. .. - wi 19.87 cwt. carbon, 
Carbon in limestone (partially calcined) 0.66 
20.53 
Less carbon in pig .. 0.60 
Total carbon in gases 19.93 
Gases per Ton of Iron. 
a Weight. | Carbon. | Oxygen. 
per cent. r cent, r cent, 
Nitrogen ap 66.60 = - 
Carbon dioxide 17.29 4.72 12.57 
Carbon monoxide .. 35.50 16.21 20.29 
Water in coke + es oa 0.85 
Hydrogen in moisture of blast .. 0.06 
120.30 | 19.93 | 32.86 
Weight of Blast per Ton of Tron. 
Cwt. 
Nitrogen .. 66.60 
Oxygen 19.88 
Moisture 0.58 
87.06 
Comparison of Oxygen. 
Total oxygen per ton of iron .. 32.86 
Oxygen by blast .. 19.88 
By moisture of blast 0.52 
By ore os oo 8 
By limestone 177 
$1.17 
Diff. = Exp. error=32.86 -$1.17 = 1.69 
Heat Development and Absorption, 
Cwt. Calories. 
Carbon in coke .. om sa 19.87 
Less carbon taken off by carbon 
in limestone... ‘s in 0.66 
Leaving carbon burnt to CO .. 19.21x 2,400 =46,104 
Carbon of this CO burnt to CO2 4.72x 5,600 =26,432 
r 72,536 
Heat from blast = 87.06 x 788 x 
0.237 ee ee ee - = 16,250 
Total calories from coke 
and biast se e® = 88,795 
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Heat Absorption. 


Evaporation of water in coke.. 0.85x 540 = 459 
Reduction of FeoO, ee 18.44 1,780 =32,823 
Carbon impregnation .. as 0.6 x 2,400 = 1,440 
Expulsion of CO2from limestone 5.52x 3870 = 2,042 
Decomposition of CO? .. * 0.66 3,200 = 2,112 
Decomposition of H2O in blast 0.06 x 34,000 = 2,040 


P 0.81% 5,747 

Reduction of P, 8, Si .. ..48 0.01x 2,500} = 6.206 
Si 0.55 x 8,000 

330 








Fusion of pig iron a wd 20x = 6,600 

Fusion of slag... + an 30x 6550 =16,500 

Carried off in gase: 120.3x0.24x 378 =10,914 

81,136 

Heat developed .. oe ee es ot -. 88,795 
Leaving for other requirements (tuyere water, 

radiation, &c.).. ae pas - ie 7,659 


The difference of 7659 calories for other purposes is 
about the average which was found left over when calcu- 
lating gas samples at Clarence. 

In conclusion, the author has to express his thanks to 
Sir Hugh Bell for allowing him to submit the results of 
this experiment to the members of the Iron and Steel 
Institute, and he is also indebted to Mr. Weldon Hanson, 
head chemist, and to Mr. E. D. Morgan, the engineer at 
the Clarence Iron Works, for services rendered during the 
carrying out of the experiment. 





THE FUEL ECONOMY OF DRY BLAST. 


The Fuel Economy of Dry Blast, as Indicated by 
Calculations from Empirical Data.* 
By R. 8. Moors (London). 

Tue author was associated with Mr. Greville Jones in 
making a test to determine the effect of uniform moisture. 

The results of the test point strongly to the fact that 
the great heat saving of the Gayley dry blast must be 
due to its dryness. The theoretical explanations on this 
basis have not been supported by any actual experimental 
proof, and they have apparently been as much rejected as 
accepted. 

The principal experimental proof which is lacking is 
data on the saving of fuel to be secured by adding heat 
to the bosh. In studying the conclusions suggested by 
the test it occurred to the author that this hiatus is sup- 
ee by the results of experience with the Neilson hot 
last. 

Fig. 1 is a curve representing the relation between 
temperature of hot blast and coke saved on cold- 
blast requirements, the data for the points from which 


CURVE OF RELATION BETWEEN TEMPERATURE 
OF HOT BLAST AND ESTIMATED SAVING OF COKE. 


{cP Mactan heat saving — 
8s 


‘ 
f 


fa 
jms Teamnperatare of Hot Blast 
this curve is plotted being taken from Sir Lowthian Bell’s 
book on “The Principles of the Manufacture of Iron and 
Steel.” 

A curve which represents the variations of coke con- 
sumption with heat added to the blast also represents the 
combined effect of al! physical and chemical changes 
taking place in the blast-furnace, whether the heat 
changes have to do with carbon monoxide reduction, 
the carbon reduction, or the heat absorbed by the iron, 
the slag, or by heating stock. It is therefore a curve 
of practice rather than of theory, in so far as it is accu- 
rately plotted. 

It is evident from the slope of the initial portion of the 
curve that a saving of 1 cwt. of coke is obtained for 
approximately each 100 deg. Fahr. increase of blast 
temperature. The heat added in the blast per 100 deg. 
ae ton of iron is 276,000 British thermal units; 154,000 
in 





ritish thermal units are required per ton of iron to dis- 
i te 1 grain of moisture per cubic foot in the blast. 
This heat is therefore equivalent tv 154,000 + 276,000 = 
0.56 cwt. on the initial portion of the curve. 

But the saving in the upper portion of the curve is less 
than 4 cwt. per 100 deg. Fahr. and the question now 
arises what portion of the curve applies to the heat neces- 
sary to disintegrate moisture? It is a well-known fact 
that for the economical rec uction of iron oxide in the 
blast-furnace as large a proportion as possible must be 
reduced by carbon monoxide. 

Now, as this reduction occurs most readily at about 
1100 deg., and decreases rapidly at higher temperatures, 
and as the temperature of the stock entering the furnace 
soon approaches this point, it follows that a limit to the 
amount of heat which should escape in the gases rising 
from the bosh is soon reached. It was pointed out by Sir 
Lowthian Bell years ago that the economy of the Neilson 
hot-blast was due to the fact that adding heat to the blast 
enabled it to supply much of the heat necessary in the 
bosh to melt the iron and slag. The heat which was thus 
absorbed did not have to pass through the upper carbon 


* Paper read before the Iron and Steel Institute, Sept- 
ember 29, 1909. 








monoxide reducing zone, thereby heating it and retarding 
the reduction. 

Now the heat which the iron and slag require is only 
about 18 per cent. of the total; it appears self-evident, 
therefore, that the fewer heat units which are added to 
the blast, the easier it is for the iron and slag to absorb 
them before they pass out of the bosh ; but as the 18 per 
cent. is approached, more and more escape to the reduc- 
tion zone. Therefore, removing the moisture before it 
enters the furnace is equivalent to utilising all the heat 
necessary to disintegrate it in melting the iron and fusing 
the slag. The economy to be expected from low moisture 
alone is therefore that represented by the initial portions 
of the curve, or 1 ewt. of coke for 100 deg. Fahr. tempera- 
ture of blast, or, as pointed out before, 0.56 cwt. per grain 
of moisture per cubic foot. 

If 5 grains be taken as the average amount of moisture 
which can be eliminated, this would be equivalent to 
5 x 0.56 = 2.8 ewt.; 2.8 + 20 = 14 per cent. of 20 cwt. per 
ton of iron. 

About 2 grains of moisture were added to secure 
uniformity, and no gain or loss was found except a very 
slight lowering of the silica, indicating that the harmful 
effect of the 2 grains added was almost neutralised. 

If it be assumed that the heat gain due to uniformity is 
equivalent to one-half of this, or to the effect of 1 grain, 
the foregoing considerations would account for a saving of 
about 17 per cent. of fuel for dry blast. It may be said 
that a saving of 2.8 cwt. on 28 cwt. coke consumption on 
cold blast is not necessarily equivalent to a saving of 
2.8 cwt. on 20 ewt. hot-blast consumption. 

There must, of course, some difference, but it is 
probably very slight, because, while under cold-blast con- 
sumption 40 per cent. more coke is burned than under 
hot-blast, 50 per cent. more ore is contained in the furnace 
under hot-blast conditions. Therefore, while there is less 
carbon monoxide generated, it acts on 50 per cent. more 
ore, and under better conditions of efficiency—namely, 
lower temperature. The rate of increase of ore volume 
to coke volume is also approximately twice as great per 
ewt. of coke decrease at 20 cwt. hot-blast consumption as 
at 28 cwt. cold-blast consumption. The coke saving in 
the two cases should therefore be very closely similar. 

The author regrets that in the limited time at his dis- 
posal he has been unable to get reliable and full data for 
more points for the curve. e data are difficult to find, 
because all the figures for the curve must be for one 
furnace, operating in each case under the same conditions 
of ore, fuel, and fluxes. As it is, he trusts there is 
sufficient to allow of the present contribution finding 
acceptance as another interesting chapter of the story of 
the development of the Gayley dry-air blast. 








CATALOGUES. 

A PporRTFOLIO of circulars giving particulars of steel 
chequered plates, steel ship, bridge, and boiler plates, 
sectional steel, and of the ‘‘Bute” brand of fire-bricks, has 
come to hand from the Consett Iron Company, Limited, 
Consett, Durham. 


A small pamphlet to hand from Messrs. Edmond 
Coignet, Limited, 20, Victoria-street, Westminster, S. W., 
illustrates the application of the Coignet system of 
armoured concrete construction to structures such as coal- 
bunkers, ore-bins, water-tanks, &c., used in the mining 
and other similar industries. 


Messrs. Haslam and Schontheil, Western Mail Cham- 
bers, Cardiff, have sent us a catalogue of cast-iron water- 
tight electric-light fittings. These fittings are suitable 
for use in collieries and mills and on ships and railways, 
and for exposed positions generally. A few types of 
fuse-boxes are also shown. 


We have received from .Messrs. Witting Brothers, 
Limited, 49, Cannon-street, E.C., a circular illustrating 
and describing their ‘‘H.B.” pump-valves. These valves, 
which are suitable for all types of pumps, air-compressors, 
blowing-engines, &c., were described in our issue of May 
14 last, page 662. 


We have received from Mr. G. Wiithrich, manager of 
the London office of the Maschinenfabrik Oecerlikon, 
Oswaldestre House, Norfolk-street, Strand, W.C., two 
pamphlets describing small electric motors and generators 
manufactured by that firm. One pamphlet explains the 
construction of direct-current motors and generators, 
and also motor-starters and shunt-regulators, and the 
other is devoted to single, two, and three-phase asyn- 
chronous motors, 


A pamphlet to hand from the Gilbert Little Company, 
Limited, contains an illustrated description of an aerial 
ropeway they have erected recently at the Silverwood 
Colliery of the Dalton Main Colliery Company, Limited. 
This ropeway, which is on the single-rope system, has a 
length of about 1100 ft., and is supported by steel trestles 
at a considerable height in order to clear buildings. The 
buckets running at 300 ft. per minute supply 50 tons of 
coal per hour to a battery of coke-ovens. 


A catalogue of boilers has reached us from the Cradley 
Boiler Company, Cradley Heath, Staffordshire. The 
catalogue is well ie ore and clearly illustrated from photo- 
graphs of actual boilers manufactured by the firm. Par- 
ticulars are given of Lancashire, Cornish, Cornish multi- 
tubular and Colonial boilers, locomotive and marine 
boilers, and also vertical boilers of several different ty 
Steam-jacketed pans, buoys, &c., are also omnes gre 
is also the Cornish-Trentham hot-water boiler for heating 
purposes, 

A pamphlet on articulated compound locomotives has 
been issued by the American Locomotive Company, 26, 
Victoria-street, Westminster, 8.W. The pamphlet, which 





is a reprint of a paper read before the American Society 
of Mechanical Engineers by Mr. C. J. Mellin, fully 
describes this type of engine, its special details being 
illustrated 4 line engravings. Half-tone illustrations, 
together with the chief dimensions of several of these 
engines built by the company, are given at the end of the 
pamphlet. 

The British Welding Company, Limited, 25, Victoria- 
street, Westminster, S.W., have sent us a pamphlet illus- 
trating some of their manufactures, which include steel 
pipes from 15 in. to 6 ft. in diameter, and in lengths up 
to 52 ft., welded boilers and digesters, cylinders, gas- 
chambers for buoys, &c. A separate leaflet has reference 
to welded steel pipes, with spigot and faucet joints, and 
points out the many advantages of these pipes for water, 
gas, and other mains, the welded steel pipes being-lighter, 
ess liable to breakage, and having fewer joints than 
cast-iron pipes. 

Mr. H. S 1, Broad-Street House, New Broad- 
street, E.C., has sent us a booklet containing an illustrated 
description, reprinted from the Iron and Coal Trades 
Review, of the blowing-engine plant of the Froding- 
ham Iron and Steel Company, Limited. This plant con- 
sists of four double-acting single-cylinder engines, each 
of 1050 brake horse-power, supplied with gas from three 
blast-furnaces. These engines, which were made by 
Messrs. Klein, of Dahlbruch, Germany, run at 70 revolu- 
tions per minute, and three of them deliver 21,000 cubic 
feet of air per minute at a pressure of 114 lb. per square 
inch, the other engine delivering 17,500 cubic feet per 
minute at 15 lb. per square inch. 


From Messrs. Kampe and Co., 2, Sandland-street, 
High Holborn, W.C., we have received circulars giving 
prices and particulars of hand and power blocking and 
embossing -presses, paper-cutting machines, book-back- 
rounding machines, Gad ciar plant for bookbinders, &c., 
manufactured by Mr. Karl Krause, Leipzig. Among the 
cutting-machines is one for automatically trimming the 
edges of books. The books are clam to a circular 
table in two piles, and as soon as one edge has been dealt 
with the table turns through a right angle and presents 
the next edge, the operations of cutting and turning being 
continued alternately until all the edges of the books have 
been trimmed. 


Messrs. Charles Winn and Co., Limited, St. Thomas’s 
Works, Granville-street, Birmingham, have sent us an 
illustrated catalogue of gun-metal valves. Prices are 
given of globe and le stop-valves, with inside or 
outside screws, renewable seating valves, straight-way 
and parallel slide stop-valves, and also check-valves, all of 
oak oan be supphed with either screwed or flanged 
ends, A separate list, also to hand, gives prices and 
particulars of an automatic force-feed lubricator for steam, 
gas, and oil-engines and pumps. . This lubricator, the oil- 
pump of which is operated by a cam driven from the 
engine through worm gearing, is made with from one to 
four feeds, and in two types for high and low-speed 
engines. 

We have received from Messrs. Capel and Co., 168, 
Dalston-lane, N.E., leaflets giving particulars and prices 
of their vertical engines using petrol, paraffin, or gas as 
fuel. These engines are made in sizes varying from 24 to 
10 brake horse-power, and the smaller sizes are also sup- 
plied in a portable form for farm-work. Other leaflets 
are devoted to electric-lighting sets, Capel’s patent regene- 
rator suction-gas plants, and suction-gas engines. The 
lighting sets can be operated by petrol, paraffin, alcohol, 
and other fuels, and are made with outputs of from 1 to 6 
kilowatts. One of the special features of the suction-gas 
plants is that the exhaust from the engine is passed 
through a layer of water in the ashpit under the gene- 
rator, and the heat from the exhaust evaporating the 
water supplies most of the steam required for gas pro- 
duction. 


From Messrs. Negretti and Zambra, 38, Holborn 
Viaduct, E.C., we have received a number of pamphlets 
describing apparatus manufactured by them. The Manet- 
Rabut and Hecoien Rebek indicators are dealt with in 
another column of this issue. Other pamphlets are de- 
voted to the ‘‘ Acrometer” (illustrated and described in 
our issue of October 30, 1908, page 589), and to nautical 
instruments, such as sextants and chronometers, station- 
pointers and protractors, compasses and binnacles, sound- 
ing-machines, and meteorological and optical instruments 
for use at sea. Separate leaflets describe a new form of 
electrical wind-vane and an instrument called the ‘‘micro- 
barograph,” designed to record the minor and sudden 
variations in atmospheric pressure, apart from the general 
barometric changes. Prices are mentioned of all the 
instruments described. 








University oF Lonpon: University Coiircr.—In 
connection with the opening of the session in the Uni- 
versity College Faculty of Engineering, a public intro- 
ductory lecture will be given on Wednesday, October 6, 
at 5 p.m., by Professor J. A. Fleming, on “Electrical 
Inventions and the Training of Electrical Engineers. 
The chair will be taken by Mr. W. M. Mordey, the Presi- 
dent of the Institution of Electrical Engineers. Special 
and post-graduate courses for engineers in practice and 
graduates in engineering have been arranged as follows :— 
** Railway Engineering,” by Mr. H. Deans, on Thurs- 
days, beginning October 7, at 5 p.m.; “Recent Methods 
and Instruments in Surveying,” by Mr. M. T. Ormsby, on 
Fridays, beginning October 15, at 4 p.m.; ‘Electrical 
Design,” by Mr. H. M. Hobart, on Wednesdays, bexin- 
ning October 27, at ll a.m. The announcements relating 
to courses arranged, and commencing in January, “¢., 
will be made later. 
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AGRICULTURAL APPLIANCES. 


24,321. W, Stamford. Side-Delivery 
Rakes. [4 Figs.) November 12, 1908—The object of the 
present invention is to improve the construction and to facilitate 
the manufacture of side-delivery rakes, swath-turners, and the 
like. According to the present invention, the rake-heads are 
formed in three pieces. The main portion is formed of a tube or 
rod a. The two parallel end portions 6, which are carried in 
bearings in the ends of rotating radial arms or discs d, are 
each formed with a tubular portion or socket set at the desired 
angle. These tubular portions are placed in position on each end 
of the tube or rod a, and are there fixed by bolts which pass 
through holes in the tubular portions and in the rake-heads a. 
One of these end portions b is placed a short distance from the 








(2432) 
end of the tube or rod a forming the rake-head, to enable one or 
more tines e to be fixed at the extreme end of the rake and outside 
the part b. The spring tines e have coils at their upper ends which 
surround the rake-head, and the end convolution e! of each coil is 
formed eccentric to the other convolutions and stands up above 
them, as seen in Fig. 2. This last convolution e! terminates with 
a vertical straight end e2 which enters a hole in an angle-iron bar 
situated above the rake-head a. This angle bar is bolted down on 
to the flat upper surface of the tubular portions, and as it ap- 
proaches the latter it gradually moves the eccentric convolution e! 
downwards, and finally fixes the tine e without fixing the remain- 
ing convolutions of the coils. Consequently the tines remain ina 
more yielding condition than in the previous forms of these ma- 
chines. (Accepted July 14, 1909.) 


ELECTRICAL APPARATUS. 


4122. M. Korting, Leutzsch, Germany. Lamps. 
[2 Figs.] February 19, 1909.—This invention relates to alternating- 
current arc-lamps, and has for its object to prevent the loud 
chattering and humming noise arising from the short, violent 
oscillations of the armatures of the lamp-magnets. According 
to this invention, one or both armatures of the magnets has 
upon it one or more rings or windings forming closed circuits of 
some good conducting material. a, a and b, b are pairs of horse- 
shoe magnets, a, a being in the main circuit, and }, b in a shunt 
circuit. e, f are armatures, preferably situated between the poles 


é 





of the magnets, and connected together by a frame d adapted 
to turn about pivots. The frame d carries means for holding 
and freeing a clockwork train k& in the, usual manner for feedin 

the carbons. g is a ring of awe conducting material surround- 
ing the armature e¢. e induction currents generated in this 
ring g will damp the oscillation of the armature, and this damping 
action will be very effectual when, as preferably is the case, the 
arinature moves at right angles to the lines of force, and the cir- 
cuit of the ring is at right angles to these lines. (Accepted July 


7, 1909.) 

14,530. H. W. Ravenshaw, Hanwell, V. G. Middle- 
ton, and W. E. Townsend, Edinb tic 
Ciutehes. [2 Figs.) July 8, 1908.—This invention relates to 
magnetic clutches, and is particularly applicable in the case of 
clutches of that type in which the electro-magnetic element con- 
Sis(s of a single annular trough mounted upon a spider, the trough 
holding an annular energising coil. In clutches of this type it is 
usiial to wind the energising coil upon an insulating casing or 
bobbin, The employment of such a casing or bobbin, however, 
has the disadvantage in practice that if it be made of such size as 
to fit tightly onto the ring forming the inner limb of the U- 
Shaped trough, a3 it should be, it is a very difficult matter to get 
it slipped on to the ring. This is especially so in the case of 


the (J-shaped trough are shown as bein integral and mounted | 
upon the spider 3. The other or outer fimb 4is shown as being | 
separate, and connected at its inner end to the yoke by screws. 
The ring penne | the limb 1 is turned down as indicated at 7, | 
so as to form a shoulder extending all round the ring. Now in| 
order to place the erg Ma the trough the procedure is 7) 
follows :—The outer limb 4 being removed, on the inner limb 1 a 

flat ring 8 of insulating material is placed and pushed up against | 
the bottom of the trough, as shown, and then a second flat ring 9, | 
also of insulating material, is placed on the limb 1 so that its outer | 
face is flush with the shoulder 10. Over the turned-down end of 


Figi 4 | 
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the limb 1 a flat brass retaining-ring 11 is placed, and the metal 
from the corner 12 is knocked oa form a ridge 13, as shown 
in dotted lines, which ridge holds the brass retaining-ring in posi- 
tion. The insulated wire for the energising coil is now wound on 
in the space 14, and the limb 4 is su uently placed in position 
and secured by screws. In Fig. 2, the limb 4 is shown as being 
provided with an inwardly-projecting flange 15, which overhangs 
the outside edge of the brass perme ee 11, so that should 
the ring 11 have been pressed outwards at all by the winding, 
it will be forced back into its proper place when the limb 4 is 
placed in position and the screws are tightened up. (Accepted 
July 14, 1909.) 


15,054. R. K. Gray, London. Armoured Electric 
Cables. [3 Figs.) July 15, 1908.—This invention relates to 
electric cables, and is particularly applicable to submarine 
telegraph cables of the armoured type, though it is not limited 
thereto. According to the present invention, an electric cable or 
conductor is constructed with the axes of the wires in one or 
more sheathing layers arranged parallel to the axis of the cable 
or conductor. The cable shown consists of the conducting 

rtion, comprising a straight conductor A, having surrounding 
it a helically-wound conducting layer B. The conducting portion 
of the cable is covered by successive layers consisting of gutta- 
percha C, helically-wound brass tape D, impregnated tape E, 
hemp F, straight steel wires G separated by hemp, hemp H, 
covered steel wires wound helically J, and an outer sheathing of 
gutta-percha K. Referring to Fig. 2, the length of lap of the 


(15054) 





helical winding shown therein is equal toa, b. Each wire of the 
sheathing has a portion situated between the points a, ) and on 
the straight line a, b. Therefore, if the sheathing is worn away 
between the points a, b along the line a, 6, each one of the wires 
or strands is broken, and consequently the sheathing becomes 
useless, having no tensile strength. Referring again to Fig. 1, 
the wires G being straight, this sheathing can be worn away on 
one side or for one portion of the circumference without necessi- 
tating every wire being affected. The helical form of sheathing 
is generally adopted in order to render the finished cable more 
pliant to coiling and other cable operations. Cables constructed 
according to this invention, though sacrificing a portion of their 
pliability, avoid complete rupture when only one side is abraded. 
(Accepted July 21, 1909.) 


HYDRAULIC. MACHINERY. 


27,614. W. G. Gibbons, Edinburgh. Steam Hydraulic 

-Engines. [1 Fig.) December 19, 1908.—This in- 
vention relates to the valve-gear of the hydraulic cylinders of 
steam hydraulic starting-engines. Anes to this invention, 
the valve-operating spindle, which is axially parallel with the 
valves, is arranged in a chamber separate from the valve-chamber, 
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but communicating therewith laterally. The spindle passes out 
through an ordinary stuffing-box in its chamber. The valves, of 
ordinary spring-controlled tappet type, are arranged face to face in 





clutches of large diameter. The inner limb 1 and the yoke 2 of 











their chamber, and between their adjavent guide ends (which bear 
upon them tappet faces) there projects a horn-like Bn my 
formed upon a collar fast upon the valve spindle. e valve- 








operating spindle A, which is axially parallel with the valves B, C, 
is arranged in a chamber D se te from the valve-chamber E, but 
ye ce en therewith laterally. The spindle passes out 
through an ordinary stuffing-box F Yn its chamber D. The valves 
B, ©, of ordinary spring-controlled tappet type, are ae face 
to face in their chamber, and between their adjacent guide-ends 
G, H (which bear upon them tappet faces J, K) there projects a 
horn-like tappet piece L formed upon a collar M fast upon the valve 
spindle A. (Accepted July 14, 1909.) 


15,020. Sir W. G. Armstrong, Whi 
Limited, and C. H. M 


draulic Hoists. (5 Figs.) July 15, 1908 —The 


yne. Hy- 


present in- 


| vention has for its object to improve the rocking valve described 


in the Specification of Patent No. 13,688, of 1906. It has been 
found that in some cases this rocking valve cannot be so placed 
that it can be moved to and fro in a st t line in a direction 
lengthwise of the spindle upon which it rocks. According to this 
invention, provision is made for giving to the rocking valve a 
circular movement instead of a straight-line movement. A is the 
valve-box, B the valve face at one end of it. C is a‘stuffing-box 
at the opposite end, through which passesthe spindle D which is 
forked in its innerend. Eis a pin’ passed through and made 
fast with the ends of the fork-arms, F is the rocking valve 
mounted on the pin. H is a port in the valve face opening into 
a H! which is to be put in communication with the work- 
ing valve, ahd Gis a port opening into “ae G! which is to 
be put in communication with the rear end of the cylinder. The 
end cover of the box, which carries the stuffing-box C, is made 
movable, and its central portion made adjustable towards and 
away fromthe valve face, so that it may be made to bear against 
a collar I on the spindle D, and thereby hold the ends of the 
fork-arms always bearing against the valve face. © outer end 
of the part L is made hexagonal, so that it may be turned by a key 
fitting over it. When it has been screwed in to the extent soqaeed, 
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a disc M, in which isa central hole of a form to fit around its outer 
end, is passed on to this end, and the discis then locked and prevented 
from turning by a pin M! passed through one or other of a number 
of holes formed around its circumference and screwed into the 
end of the ring J. N, N are cup-leather kings. The port G is 
formed through a slide 0, which is capable of being shifted end- 
wise by a spindle P. By turning a nut P! the spindle can be 
moved endwise in either direction, the nut itself being restrained 
from moving endwise. Q (eee Fig. 3) is a twisted rod of square 
section, formed at one end to fit over the outer end of the spindle 
D, and its other end supported in a bearing carried by a bracket 
R fixed to the end of the hydraulic cylinder. Sisa ead on the 
outer end of the ram or piston-rod of the cylinder. T is a bush 
with a square hole through it, thro which the twisted rod 
8. ss is a segment of a worm-wheel fast with the bush T. 
/ is a worm gearing with the worm-wheel ent. By turning 
the worm the bush can have a partial turn given to it to adjust 
the valve into the position Pye for it to close the port H at 
the time required at one end of the stroke of the ram, but in doin, 
so the time at which the G will be closed at the other end o 
the stroke of the ram will also have been altered. But the time 
of closing G might not have required any alteration. erefore to 
be able to close G at the same time as before the position of G 
must be shifted, and this is effected in the way described. By 
turning the spindle D through an angle of about 110 deg. the 
rocking valve is carried from its one position to the other. (Ac- 
cepted July 14, 1909.) 


LIFTING AND HAULING APPLIANCES. 
14,170. T. Saehen 


relates 


. Wednesfield. Hydraulic Lift- 
{1 Fig.) July 8, 1908,—This invention 


lifting apparatus, and is more especially designed for 
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the perpem ot opening and closing the cover-plates or doors of 
retort stills, According to this invention, a Patlow standard a 
is lt mage centrally with a longitudinal partition b, forming two 
inlets for water or other liquid under pressure, and upon top 
of this standard a a piston c is mounted. Communication is pro- 
vided from above the top of the piston c with one of the compart- 
ments d of the standard a, and through the side of the standard 
a from beneath the piston ¢ with the other compartment e 
thereof. Upon the standard a and the piston ¢ a movable 
cylinder f is mounted, the lower extremity of which is provided 
with suitable packing to ensure a good hydraulic joint, while, 
similarly, the piston ¢ is packed for the same or ge and the 
cylinder is provided with a cover-plate g. It will be understood 
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that on the admission of water under pressure to one compart- 
ment d in the standard @ it will pass upwardly above the piston 
e and lift the cylinder f, while, similarly, when water under 
—— is led into the other compartment e¢ of the standard a 
t causes the fall of the cylinder f. For the operation of a set of 
closing cover-plates or doors, the device is disposed intermediat 
of the doors or cover-plates to be operated, and for the pu 
a lever h is provided, pivoted centrally at the lower extremity of 
the cylinder /, and at the extremity of one arm j, pivotally con- 
nected by alink & to one cover, while the other j! is pivotally con- 
nected by a link &! to another in such a manner that, on the cy- 
linder f being raised, the set of covers is closed, while when the 
cylinder / falls they are opened. (Accepted July 14, 1909.) 
MINING, METALLURGY, AND METAL- 
WORKING. 

$021. J. H. Holman and J. M. Holman, Camborne. 
Stamp Mills. (7 Figs.) October 12, 1908.—This invention re- 
lates to that class of stamp mill wherein the stamps are operated 
by cranks, and carried by pneumatic cylinders directly connected 
to the cranks by two ting-rods. a indicates the p ti 
eylinder, and b, b the gudgeons thereon, which gudgeons are con- 
nected by rods ¢c, ¢ to the crank in the usual manner. e is the 
stamper-rod, and / is the piston thereon, which moves within the 
cylinder a. g, g' are holes formed above and below the piston, 
and which are alternately opened and closed as the cylinder is 
reciprocated, relatively with the rod, to form an air cushion. h, h! 
are two additional series of holes which are, in the first instance, 
closed with plugs, the holes being screw-threaded to allow of the 
jntroduction of such plugs. After the pestle wears, the holes A, hl 
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are used, and the holes g, g! plugged, thereby allowing the piston 
to work in a lower position accommodate such wear. i, i are 
additional gudgeons, and by which the cylinder may be carried 
instead of by the gu ns b,b. These additional ns are 
arranged at right angles to the gudgeons b, b and will oqualion the 
wear of the cylinder, as there is a aw of the latter to wear 
oval when the gudgeons b, b alone are used. Ina modification of 
the invention, the ee eamenanons i, dare placed nearer the 
top of the cylinder than the iiary gudgeons b, b, so that, when 
the piston has dropped to a certain extent owing to the wear of 
the amg and mortar, the cylinder may be dropped by con- 
necting the rods ¢, ¢ to the gudgeons i, i. This arrangement dis- 

nses with the necessity for the holes h, A, but they may be used 
f desired. (Sealed September 16, 1909.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


4541. J. Ro Leeds. Stop-Valves. [5 Figs.) 
February 24, 1909.—The object of this invention is to construct a 
stop-valve of the full-way type having a valve proper of the 
screw-down type, whereby the advantages of the two kinds of 
valves are secu’ 1 is the valve-casing having a through 
oe 2 similar to an ordinary full-way valve, the valve-casing 1 

eing provided with a valve-spindle 3 formed with a screw fitted 
with an Sqeviins hand-wheel. Carried on the lower end of the 
valve le 3 is a cage 7 adapted to slide vertically in guides 
situated in the corners of the valve-casing, and being adapted to 
come to rest upon stops formed on the bottom the casing. 


po! 
The cage 7 is fitted with a valve proper 10, having a conical face and 








being ted to slide horizontally within a sleeve 11 formed on the 
cage, while the passage 2 is provided with a conical seating corre- 
sponding to the conical face of the valve proper. At the lower 
extremity of the spindle 3 is formed a longitudinal slot fitted with 
a centre pin, on which are pivoted the inner ends of two pairs of 
links 15 forming toggle levers, whose outer ends are respectively 
pivoted to the cage 7 and to the valve 10. The centre pin is 
extended beyond the walls of the cage 7 at each side thereof, and 
enters oppositely situated guides 19 formed on the inner walls of 
the valve-casing. Assuming the valve to be ‘‘full open,” the 
cage 7 and the valve 10are lowered by the downward movement of 
the spindle 3 until the cage 7 comes to rest on the stops; during 
this movement the centre pin of the toggle levers 15 is merely 
caused to slide downward in the guides 19 in a vertical line, the 
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continued downward movement of the valve spindle 3 causes the 
centre pin to be depressed so as to actuate the toggle levers 15 
and force the valye 10 outwards and into tight engagement with 
the valve seating, the lower curved portions of the guides 19 
allowing of, and ensuring, the correct movement of the centre pin 
during the actuation of the toggle levers 15, whereby a perfectly 
sealed joint is obtained between the valve 10 and its seating. 
The upward movement of the spindle 3 has the effect, through 
the medium of the toggle levers 15 and guides 19, of first with- 
drawing the valve 10 out from its seating into the cage 7, when 
the continued upward movement of the spindle 3 raises the cage 7 
and with it the sheltered valve 10 into the ‘‘full-open” ition, 
so as to have the passage 2 through the valve-casing 1 clear and 
unobstructed. (Sealed September 16, 1909.) 


oe. J. Fie » Gloucester. Water-Tube 

(6 Figs.) July 7, 1908.—This invention refers to ser- 
pentine headers for tubulous boilers and consists in an improved 
method of and apparatus for making such headers. According to 
the present invention, by means of internal and external punches 
and dies of suitable shape, and co-operating together, the opera- 
tions necessary to impart to the tube, which is to constitute the 
header, a sinuous or serpentine shape, also to punch and flange 
the tube and hand holes, are all carried out with one heating and 
one working of the tube blank. The plain tube which it is intended 
to form into a corrugated and flanged header, and which is prefer- 
ably of rectangular section, is shown at 1 heated ready for oe 
operated upon ; 2 is an open channel or box in which are containec 
the internal dies 3, 4 and punches 5, which are pressed together 
by end dies 6, 7, these latter dies are operated by hydraulic rams 
8,9. Water being exhausted from the cylinder of ram 8, the dies 
are pushed by ram 9 into the tube 1, and as soon as the cross- 
head on ram 9 comes against the rear end of the tube 1 the latter 
is pushed forward along with the internal dies into the space 11 


Fig.t. 
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until the centres ofthe punches 5 are coincident with the lines lla, 
which intersect the axes of the two holes 21 in the bottom plate 
20 of the external mould, which holes act as dies for flanging the 
lips of the hand-holes to be formed on the header. When the tube 
is in this position it is subjected to lateral pressure from the corru- 
gating dies 12 operated by suitable r, such as the toggle links 
13 an apaeeuiie | rams 14, Preferably these rams are connected 
by some convenient gear to ensure their simultaneous operation, 
so that the dies 12 may be advanced together equally towards 
the axis of the tube. Fig. 1 shows in sectional elevation the same 


page Pape tg a be 1g tof the p and flanging dies. 
n this view, 15 isa crosshead carrying punches 16 and operated 
by a suitable hydraulic ram 17. 18, 18 are a pair of hydraulic 
rams working in the plane surface die or plate 19, which forms 
the top of the external mould and acts also as a guide for the 
——— 16. This plate 19 can be lifted high enough to allow of 
he easy removal of the finished header. 20 is a plant which 
forms the bottom of the external mould, and has holes 21 bored in 
it to form the mould for omeng lips of two holes to be formed 
on the header. (Sealed September 16, 1909.) 


17,796. A.W. Bennis, Eccles. Chain-Grate Stokers. 
(5 Figs.) August 25, 1908.—This invention relates to chain-grate 
stokers, and has for its object to provide a better and more 
efficient driving arrangement than has hitherto existed. The 
chain-grate, the main or driving-worm A on a shaft a, and the 
worm-wheel C, which actuates the grate drum, are all of the 
usual construction. worm-wheel B is loose on the worm- 
shaft a, and is secured thereto, or engages therewith, through 
the medium of a hand-clutch G keyed to the shaft, so as to slide 
thereon, When the clutch is in normal position, as shown in 
en ment with the wheel B, the wheel is locked to the shaft. 
Should it be desired to rotate the worm A and worm-wheel C by 
hand, the clutch G is withdrawn and a hand-lever applied to the 
square end of the worm-shaft a. In the arrangement shown, two 




















worms E2, E* are arranged on counter-shafts ¢, e? to gear with 
the worm-wheel B. The worms E?, E* and shafts ¢2, ¢ are 
mounted in a pivoted or rocking bracket so that either worm can 
be thrown into gear with the worm-wheel. On the shafts ¢2, e% 
belt pulleys F!, F2 of different diameters are secured, so that the 
worms rotate at different speeds. The pulleys F!, F? are driven 


by a belt which is kept in tension by a jockey pulley L, the tension 
A 
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of which can be adjusted by the weight W on the lever w. By 
putting either of the worms E? or E* into gear with the worm. 
wheel B different speeds of drive are obtained for the main 
driving-worm A. More than one size of pulley might be mounted 
on the shafts e2 and e*, thus giving more than the two speeds, and 
several belts, such as “ L!,” might be used side by side with one 
another to take the different sizes of pulleys, each belt having its 
own jockey pulley and counterpoise. (Accepted July 7, 1909.) 


MISCELLANEOUS. 


28,496. L. W. Holmes and H. Edmunds, London. 
P -Cases. (2 Figs.) December 31, 1908.—This inven 
tion relates to packing-cases of the kind which, when empty, can 
be collapsed or pores | flat so as to enable a large number of cases 
to be stored in a small space, and so as also to permit of ‘‘re- 
turned” cases being shipped at lower freight charges. The pack- 
ing-case is po tier me Ses of a plurality of pieces of wire netting 
1, 2, 3, 4, 5, or of expanded metal. Each of the pieces is strength- 
ened along its 8s by a framework 6. The frameworks are built 
up of steel stampings of a section such that when the edges of a 
piece are placed between the arms of the stamping, and the arms 
are forced together, such edges will be grip and will be pro- 
tected; when the four edges have been similarly treated, the 
whole piece is strengthened. The framework 6 of each piece may 
be in one piece, the ends of the stamping where they meet being 
riveted together. The piece 1 is intended to form the bottom 
member of the packing-case. The pieces 2, 3, 4, 5 are hinged 
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thereto, one to each edge, and form the sides, front and back of 
the case respectively. The hinges by which the sides 2, 3 are 
hinged to the bottom 1 are such as to permit the sides 2, 3 to be 
turned vertically, or to be turned under the bottom member when 
the case is to be packed flat. The hinges of the front 4 are such 
as will permit this member to be turned vertically, and also to be 
laid flat upon the upper face of the bottom member 1, and the 
hinges of the back 5 are such as to permit this member to be 
turned vertically, and also to be laid flat upon the front-piece 4 
when this latter is folded over the bottom member 1. 11 is 
the lid. The lid is formed as are the sides,’ and is hinged to 
the back piece 5. To erect the case, the side 2 and the front 4 
are turned upward about their hinges, and their adjacent edges 
are fastened together, as by wiring, or by clips carried or mounted 
on the frameworks 6. The side 3 is then turned upward and 
fastened to the adjacent edge of the front 4, and afterwards the 
back 5 is turned upward and fastened along its edges to the 
adjacent edges of the sides 2, 3. (Sealed September 16, 1909.) 
11,374. J. Peart, Gateshead. Glazing. [7 Figs.) 
May 13, 1909.—This invention relates to glazing for roof-lights. 
The glazing bar a is rolled to the section of a tee, the bottom 
flanges b being provided with grooves c for the packing upon which 
the glass plates are bedded. These grooves ¢ are \V/-shaped or 
triangular, in order to facilitate rolling. The top of the bara is 
provided with flanges d narrower than the bottom flanges b. In 
accordance with the present invention, however, these flanges d are 





hollowed or undercut as at ¢, and may be returned downwards in 
the manner of a barb, or rounded. The shape of the flangesd may 
be varied to suit the method of rolling employed. The glass pla'«s 
mag be secured to the bars by means of metallic keys f, asin Fix. 2, 
or by bent clips or keeps h, as in Fig. 3, these fastenings being 
placed at suitable intervals apart along the bar. Between the 
glass and the flanges d putty, cement, or the like is filled in to 
secure the glass more thoroughly, and to form a water-tight joi'''. 
(Sealed September 16, 1909.) 
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BLACKWELLS ISLAND BRIDGE, 
NEW YORK. 
By Frank W. Sxrnner, M. Am. Soc. C.E. 
(Continued from page 373.) 
Detams oF Istanp Span. 


Tue bridge was erected as illustrated in Fig. 6, 
on page 268 ante, and in accordance with the modi- 


horizontal bottom chords with rectangular riveted 
compression members and tension top chords hori- 
zontal in the middle panels, and inclined in the two 
es at each end. The sub-panels have a variable 
ength of from 32 ft. to.40 ft. 

e trusses are connected in the planes of the 
vertical and sub-vertical posts by the lower floor- 
beams in the bottom chord planes, by the upper 





floor-beams with deep solid-web knee-braces, by 
































U.57 Fig 63. | U.7S 
uss wu 
User 063 aS TST 
C. ¢. 
WI 
L 67 69 
| | | | | 
80! 0-96-73: 0°66. Fe—-64: O-De-64: 0—Dfe—-G4. 0 E660 o->¢--80: 0 | 
| ER N22. ER N°3. 
« 630! 0° > ‘ 
Ray SE ee Poe . =, 
. " (387.4) 3 = 




















Fig. 64. Erecrinc THE Istanp Span. 


fications of 1904, to proviae two more elevated 
railroad tracks than were at ‘first contemplated, 
thus making four in all, on the upper deck. The 
island span connects the island cantilever arms, 
591 ft. and 492 ft. long, of the river spans, and 
serves asan anchorage for them. It is 630 ft. long, 
185 ft. deep over the piers, and 118 ft. deep in the 
centre, where it has a clear height of about 90 ft. 
above the surface of the ground. The pin-con- 
nected trusses in vertical planes 60 ft. apart have 


| top chord horizontal struts, by intermediate hori- 
zontal struts with portal ends between the top 
struts and the upper floor-beams, by transverse 


vertical sway-bracing between the bea inter- 
mediate struts, by the solid buckled-plate floor in 
the lower deck, and by X-brace stiff lateral dia- 


gonals and pin-connected rods in the planes of the 
top and bottom chords respectively. ese features, 
the types of members, general connections, and 
character of details are uniform throughout the five 








main spans, which differ essentially only in dimen- 
sions and cross-sectional area. The total shipping 
weight of structural-steel in the island span was 
21,167,080 lb. An elevation of one of the trusses 
is shown in Fig. 63, annexed. 

Vertical and Diagonal Posts.—-The largest web 
members are the inclined posts from the tops of the 

ier bents, U 57, L 69, and U 75, L 73. ey are 
500 ft. long, have a sectional area of about 400 
— inches, and weigh about 298,000 Ib. each. 
ey are made with four webs, and were shipped in 
halves. At first it was contemplated to shipthem in 
quarters, each half being additionally divided on the 
centre longitudinal line, and the pieces field-riveted 
together ; but this idea was eventually abandoned, 
and the 105-ft. 169,000-lb. pieces were shipped 
and erected successfully. The upper and lower 
halves of each t differed slightly in length and 
sectional area, but, like all other main posts, are 
pin-connected at both ends, and at about the centre 
of the truss. The 3-ft. 34-in. by 3-ft, 7-in. lower 
part has a radius of gyration of 12.8 in., and its 
four webs are made. of thick 42$-in. and 30-in. 
plates, and 6-in. by 4-in. flange angles in lengths 
of about 50 ft., shop-spliced, with cover-plates 
arranged to make built-up channels, connected in 
pairs by diaphragms, flange lattice-bars, and tie- 
plates. The pairs of channels are connected by 
flange lattice-bars and by web diaphragms, and at 
the ends of the semi-posts ; all four webs are con- 
nected by diaphragms parallel to the flanges, to 
prevent twisting. Details of these inclined ts 
are given in Figs. 66 to 71, on Plate XXXIV. 
while Fig. 65, on page 472, shows one of the posts 
being slung into position. 

The two 67-ft. pieces of the 30-in. by 36-in. 
diagonals, L 67, U 69, in the centre panel weigh 
about 60,000 lb. each, and were shop-riveted together 
to make a single complete member about 136 ft. 
long. It has a sectional area of 212 square inches, 
and a radius of gyration of 10 in. It is made with 
two 30-in. built channels, latticed, and is pin-con- 
nected at both ends and field-riveted at the centre 
to vertical post U 68, L 68. These diagonal posts 
are typical of the remainder, all of which are 
between them in size and weight. Details of two 
of the sub-diagonals, L 57, C 58 and L 75, C 74, 
which are intermediate in size between the inclined 
posts and L 67, U 89, are given in Figs. 72 and 73, 
on Plate XXXIV. 

Intermediate Vertical Posts.—The largest and 
heaviest of the vertical members at intermediate 
panel points are U 59, L 59, and U 73, L 73, each 
135 ft. long, with a sectional area of 281 square 
inches, and a radius of gyration of 12 in. “They 
are made with three 37-in. built webs, with 6-in. 
by 6-in. flange-angles, and were each shipped in two 
sections, pin-connected together near the middle 
of the truss. The webs are spaced to clear the lower 
chord-webs, which they engage, and the centre 
web is J-shaped in cross-section, with two angles 
in each flange. The side-webs are channel-shape, 
with a single angle in each flange. The upper 
part of the posts weigh about 116,000 lb. each, 
and their three webs, matching those of the lower 
section at one end, diverge upwards, increasing the 
width to over 8 ft. at the upper ends, where they 
are connected by vertical ‘ok Seuteonted transverse 
diaphragms, and by a pair of 91-in. by }-in. flange 
cover-plates. The webs are heavily reinforced for 
the bearing of the top chord pin, beyond which 
they project to receive the §-in. horizontal cap- 

lates. The upper halves of these posts P U 59 and 

3 are shown in igs. 74 to 82, on Plate XXXV. 

The lower sections of the posts, of which details 
are given in Figs 83 to 87, on Plate XXXV., are 
71} ft. long and weigh 103,000 lb. At the lower 
end the webs are connected by vertical transverse 
diaphragms 24 ft. long, stiffening the connections 
for the upper and lower floor-beams, the latter 
being additionally strengthened by nickel-steel re- 
inforcement plates, through which there are thirty- 
five 1-in. field-rivets for the 288,000 lb. reaction. 
The corresponding cantilever brackets on the out- 
side of the posts are 13 ft. long, and have a load 
of 77,600 lb., carried by web connections and by a 
pair of 13-in. by 4-in. horizontal tension bars, 
which pass through slots in the post-webs and are 
riveted to the top flanges of the floor-beams and the 
brackets. 

The upper deck floor-beams and knee-brace con- 
nections have ninety-two field-rivets, and the side- 
walk cantilever bracket is web-spliced to the upper 
ends of projecting 10-in. by f. in. vertical dia. 
phragm plates, 3 ft. long, which have at the foot a 
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flange seat to receive the compression reaction of 
the brackets field-riveted to them. At several 
places the cover-plates project beyond the inner 
faces of the posts to form wide, thick jaws, rein- 
forced by stiffening angles, which receive the 
field-riveted ends of the transverse struts and dia- 
gonal sway-braces. Details of the lower half of one 
of the intermediate posts P L 67 are given in 
Figs. 89 to 91, on Plate XXXVI. These vertical 
posts, together with the diagonals, which are 
detailed on Plates XXXIV. to XXXVI., are indi- 
cated on Fig. 88, Plate XXXV., which is a repro- 
duction of Fig. 63, with the detailed posts indicated 
by heavy lines. 

Sub - Verticals.—Comparatively light secondary 
vertical members are provided at the centre of the 
main panels to support the top and bottom chords 
and receive transverse bracing and_floor-beams. 
As these members .do not receive truss stresses, 
and carry nearly equal floor-loads, they are nearly 
alike, except in the end panels, and have uniform 
cross-sections. The upper members are posts, with 
a 24-in. by 37-in. rectangular cross-section made 
with four 4-in. by 44-in. angles latticed. At the 
upper end there are two web-plates and a centre 
diaphragm, bored for the 14-in. top chord pin. The 
lower end of the post is pin-connected to the centre 
of the main diagonal, and the same pin engages the 
top of the vertical suspender for the bottom chord 
and floor-beam. This has a 24-in. by 36-in. H- 
shape cross-section, made with a 4-in. web-plate, four 
6-in. by 5-in. flange angles, and two 24-in. by 4-in. 
flange reinforcement plates stiffened by a vertical 
flange angle on each edge. The extended foot of 
the hanger is field-riveted to the bottom chord 
through long horizontal angles. Both the sub- 
vertical members are stiffened by diaphrams and 
have projecting tie-plates which form jaws to re- 
ceive the transverse and sway-braces as in the main 
vertical posts. Figs. 92 to 94, on Plate XXXVL., 


show the upper sub-verticals in the end panels 
C 58, U 58, and C 74, U 74, while Figs. 95 to 97, on 
the same plate, similarly show the sub-verticals for 
the centre panels C 62, U 62, C 64, U 64, &c. 








Fic, 65. One or tHe Draconats; Istanp Span. 


Fig. 64, on page 471, illustrates the vertical and 
diagonal posts of one of the trusses during erection. 


(To be continued. ) 








THE IRON AND STEEL INSTITUTE. 
(Concluded from page 460.) 

In our issue of last week we gave reports of the 
discussions of the first two days of the autumn 
meeting of the Iron and Steel Institute, held this 
year in London. 


THe ServiceaBLe Lire aNnpd Cost oF RENEWALS 
oF PERMANENT-Way. 

On Thursday, the 30th ult., the meeting com- 
menced at 10.30 a.m. with the reading of Mr. R. 
Price Williams’s paper entitled ‘‘The Serviceable 
Life and Cost of Renewals of Permanent-Way of 
British Railways.” Sir Hugh Bell occupied the 
chair. This paper we reprint in full on page 498 
of the present issue. 

Before the discussion was opened, Mr. Price Wil- 
liams was invited to draw attention to any special 
points of his communication. Mr. Price Williams 
thereupon referred to the diagrams accompanying 
his paper, and pointed out that though the ex- 
penditure of the railways in wages for permanent- 
way, repairs and renewals, was rather larger than 
that for materials, there existed between the two 
an almost exact parallelism. In locomotive work it 
was well known that this relation was an exact 
equation. If a line denoting tonnage was added 
to the diagram (Fig. 1 of the paper), this line would 
be practically parallel to the line of total expendi- 
ture ; while a tonnage line for the fifteen principal 
railways of the United Kingdom was found to be 
exactly parallel to the line of total expenditure on 
repairs and renewals for permanent-way. These 
fifteen railways represented over 80 per cent. of 
the goods and mineral traffic of the United King- 
dom. In ten years these railways had carried 
3352 million tons of goods and mineral traffic. It 
was generally supposed, said Mr. Price Williams, 
that a mile of rail wore out and suffered depre- 














ciation. Concurrently, however, it was renewed, 
and therefore there was no depreciation by wear 
and tear except when dilapidations, not made good, 
were allowed to accumulate. If replaced when 
safety and traftic demanded it, the value was always 
kept up to the same level. 

he discussion was opened by Mr. Parkes, who 
asked a question as to whether rates and taxes 
were included in the figures given for working 
expenditure in the paper, as this had a great in- 
fluence on the difference between the figures for 
the ratio of working expenditure to revenue, now 
and in former years. . This question was ruled out 
of order by the Chairman, who stated that he felt 
obliged to confine this discussion to the points 
actually raised in the paper, of which the chief 
was the question of the amount required annually 
for the ‘‘ steel” renewals of the railways. 

Mr. T. Hurry Riches remarked that as a rolling- 
stock man he was naturally not an authority on 
rails, but there were points connected with the 
wear of rails which commended themselves to the 
locomotive, as well as to the permanent-way, man. 
He referred, for instance, to the changes in past 
years introduced in the quality of tyres, and also 
to such matters as changes in the profile of sections 
of tyres and rails. It had been found that changes 
of profile had had a very great influence on the 
wear, and closer attention was given to this matter 
now by both locomotive and permanent-way men, 
with a view to making the sections of rails and 
tyres of such form that they would work together, 
so to speakj in harmony. The question of wear 
was not dependent only on the material of which 
the rail was composed, but also on that of the 
metal of the tyres running on it. Another point 
of interest in this connection was the increase in 
the tare weight of vehicles. As the paper pointed 
out, the number of vehicles, compared with the 
tonnage of traffic, was less now than formerly. 
This meant that the capacity of the vehicles had 
been increased. The tare also had increased, an(, 
therefore, not only the paying load, but also the 





non-paying load, all tended to increase the cost if 
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renewals. As time went on working expenses kept 
increasing, and these questions, which were sufti- 
ciently serious now, would become increasingly 
serious, and, correspondingly, more difficult to 
solve. The paper was therefore of importance, 
as it would probably draw attention to the need 
of improved methods of dealing with the matter. 

Mr. J. Hill asked the author a question with 
regard to crossings in street railways. This had 
little reference to the paper, but a reply to it 
was given by Mr. Riches. 

Sir Hugh Bell, President, then made some 
remarks on the paper, which he thought raised 
questions of great importance. Any great increase 
in new mileage was now scarcely possible in this 
country, and the question of renewal was, there- 
fore, all important. The wear and tear of rails was 
a matter which affected one of the most inter- 
national of all the trades, the amount of rails used 
by all the railways of the world being enormous. 
This demand would continue, not only at home 
for renewals, but also abroad for both new work 
and renewals. At present, it was much to be re- 
gretted, we possessed most ineffective statistics 
concerning railway management. Mr. Price Wil- 
liams had given figures relating to the tonnage of 


goods and mineral traffic, but had not given figures 


for the tonnage of passenger traffic. This was not 
his fault ; he simply had not got them. They 
were not available. How greatly this affected the 
question was apparent when it was realised that 
the real point to be considered was the quantity 
of tons rolling on axles over the line. I€ was 
the whole dead weight that had to be taken 
into account. He thought it probable—though 
not having data on the point he would not say 
definitely that it was so—that in passenger trains 
there was greater weight compared with revenue 
earned than in any other class of traftic. In the 
paper figures were given which showed that in 1860 
the goods and mineral traffic amounted to some 
89 million tons, while in 1907 it amounted to 
515 million tons. This, according to his calcu- 
lations, worked out at about 13 tons per 1 million 
of population now against 4 tons only in 1860, so 
that the goods and mineral traftic had increased 
threofold. The passengers carried in 1860 num- 
bered eight per head of population, whereas in 
1907 they numbered 31, nearly a fourfold increase. 
Trains were, of course, very different now to what 
they had been in early years; and what with 
restaurant and sleeping-cars and other luxuries 
of travel the cost of passenger traffic per seat had 
been multiplied greatly ; he would not like to say 
how much, but, perhaps, it had increased about 
four times as much as the weight of trains. For 
such reasons as these Mr. Price Williams's figures 
were valueless, as there were no means extant of 
appraising the weight of traffic. 

Another point of considerable interest to steel- 
makers was the question as to what had been 
happening with regard to tyres in past years. As 
time had gone on makers had been put under more 
and more restrictions and to greater trouble. Rail- 
way engineers naturally wanted the best value for 
their money. The rail-maker was also working 
under much more onerous conditions now than 
formerly, both as regards analysis and physical 
characteristics, which were often to a large extent 
contradictory, as, for instance, the demand for rail 
material at once hard and of great resistance. No 
effort had been made, however, to find the con- 
ditions of minimum wear of both rails and tyres. 
It was of prime importance, of course, to make the 
tyres absolutely safe and trustworthy. Had there, 
he asked, been any attempt to balance wear between 
the tyres and rails? Rails of great hardness were 
being introduced under certain conditions. What 
was the effect of these on the tyres, and was it not 
om siblethat they were very detrimental to the latter ? 
Not only had speeds increased of later years, but 
average speeds had gone up considerably, which 
meant rapid acceleration and deceleration. This 
added to the wear. The old gradual stops had been 
abandoned in favour of abrupt stops. Reverting 
to the subject of passenger and other traffic, Sir 
Hugh Bell said that lines derived their revenue 
in different proportions from goods and parcel, 
mincral, and passenger traftic. In the case of the 
North-Eastern Railway the proportion was roughly 
one-third each. The distribution of the wear and 
tear of the permanent-way in just proportion to 
these several classes of traftic was very difficult. 

he business of the railway was to carry on the 
Wwaflic as cheaply and as well as possible, and the 





ints raised by Mr. Price Williams would supply 
ood for a good deal of thought on the part of 
those concerned in these matters. 

Mr. H. A. Watson said that the difficulty of 
gauging increasing expenditure in repairs and 
renewals was due to the impossibility of finding a 
standard of comparison. Mr. Price Williams’s 
basis was, unfortunately, quite inadequate, for many 
factors. were omitted from it. He would draw 
attention, for instance, to the difference in the 
rolling-stock of the present day and that of former 
years. In the early days a 12-ton coach carried 
sixty people ; at the present time coaches carrying 
only forty-two passengers weighed 30 tons. Fair- 
ness of comparison demands that such factors as 
these should be included. The enormous dead 
weight hauled in passenger services of the present 
day was well illustrated in the case of sleeping- 
cars. In these, coaches of 35 tons carried only ten 
passengers. These features were due to charac- 
teristics of modern travel, long-distance traffic, and 
cheap fares. The conditions had not altered in the 
same way as regards merchandise traffic ; in fact, 
higher capacity wagons had actually reduced the 
ratio of tare to gross weight to under 50 per cent., 
so that rather more than half the load behind the 
engine was now paying load. Locomotives had also 
increased in weight. The mere statement of goods 
and mineral tonnage passing over a road was no 
fair criterion of wear and tear. 

Mr. Ledingham drew attention to the fact that 
if when a company had gone to the trouble of 
making the profile of rail and tyres harmonise, 
foreign stock came over the rails, much of the 
benefit would be destroyed. 

Professor Louis referred to the statement in the 
paper concerning accidents on curves. Early prac- 
tice was, he said, for all curves to be laid out as 
parts of circles, but in modern practice a parabolic 
curve was usually adopted. He wished to know 
whether the older curves had been modified, and 
whether accidents were actually due to the fact that 
the old circular curves had not been modified. He 
would also ask the author whether there was any 
known difference in the wear on the two forms of 
curves. 

In reply to the discussion, Mr. Price “Williams 
said that his figures could not be made more com- 
plete, for the simple reason that there were no 
direct means of ascertaining the weights from the 
statistics published. The question of curves was an 
important one, and he thought that the primitive 
circular curves should be superseded, as accidents 
were often due to these. He ho that before 
long the parabolic curve would be in universal use. 


Tests on Cast Iron. 

The following paper was one entitled ‘‘ Tests on 
Cast Iron,” by Mr. E. Adamson. This paper, 
which gives particulars of an interesting serics of 
tests conducted by the author, we shall reprint 
in a future issue. 

Professor T. Turner, being called upon, remarked 
that Mr. Adamson had in his conclusions made 
very definite statements on vexed questions. He 
agreed with his conclusion :—(1), That the best 
tensile and transverse tests were obtained from 
bars which have been machined, provided that the 
author used the term ‘‘ best” in the sense of most 
trustworthy. For tensile tests a circular bar should 
be used, so held as to be subjected to a perfectly 
straight pull, when the best results would be 
obtained. Sometimes it was undoubtedly the fact 
that bars with the skin on gave higher results, but 
they were not so trustworthy. With regard to the 
author’s fourth conclusion—that the use of high- 
grade ferro-silicon was of no commercial value in the 
foundry —he thought Mr. Outerbridge and Mr. 
Adamson should be left to settle this between 
themselves. Both had acquired a good deal of 
information in support of their respective views. 
Mr. Outerbridge had given many instances of the 
advantage of a high-grade ferro-silicon just 
before pouring. His own opinion was that this 
substance acted as did a very powerful medicine. 
If added at just the right time, and in just the 
right quantity, it would be beneficial, but not other- 
wise, and the risk of not quite attaining the favour- 
able conditions were great. The author's fifth 
conclusion, as to the temperature at which cast iron 
should be poured, was a much-debated point, and 
was full of interest. 

Mr. Adamson replied that his machined bars 
gave not only the most trustworthy results, but 
also the best. He considered that ferro-silicon was 





very expensive to use in the foundry, as only about 
20 fog cent. of it got into the iron. 

stated in our issue of last week, two other 
— on the programme were taken as read—viz., 
**The Action of Steam and Air on Pure Iron,” by 
Dr. J. Newton Friend, and ‘“‘The Constitution of 
Carbon-Tungsten Steels,” by Mr. Thomas Swinden. 
The meeting terminated with the ing of 
numerous votes of thanks to all those who had 
contributed to its success. 








THE INTERNATIONAL ASSOCIATION 
FOR TESTING MATERIALS. 
(Concluded from page 442.) 

THE papers which were taken as read at the last 
meeting of Section A—Metals—on Friday, Sept- 
ember 10, the titles of several of which, together 
with brief abstracts, we wish to place on record, 
were the following :— 


THe Conse-Pressure Test ror DETERMINING THE 
HaRpNEss OF PeRMANENT-Way MATERIALS. 


In this paper, by Dr. A. Gessner, Vienna, refer 
ence was made to Dr. Ludwik’s method (see page 
408 ante), the author adding that the principal 
results he had obtained were as follow :— 

The ratio of tensile test to cone-pressure hard- 
ness had a mean value of about 0.335, the deviation 
being +6 per cent. The proportion of carbon did 
not exercise any pronounced influence. 

The lowest tensile strength, 65 kilogrammes per 
square millimetre (42 tons per square inch), ad- 
missible for rails corresponded to a cone-pressure 
hardness of about 190. 

The tensile stress of sleepers and other parts of 
a permanent-way varied between 39 and 47 kilo- 
grammes per square millimetre (24.75 and 29.8 
tons per square inch), and the corresponding lhard- 
ness numbers between 117 and 144. 

The cone-pressure apparatus proved most satis- 
factory, and all the experiments were made with 
the same plunger. 


INVESTIGATIONS ON THE BrRINELL METHOD OF 
DETERMINING HARDNESS. 


In this paper the author, Mr. Harold Moore, of 
Woolwich Arsenal, stated that the application of 
the ball-hardness test in the research department 
of the Royal Arsenal, Woolwich, had rendered 
necessary the determination with some care of the 
limiting conditions of the test. Work was under- 
taken to determine the minimum thickness of the 
test-piece; the minimum distance of impression from 
the edge of the test-piece which might safely be 
employed ; and the approximate error introduced by 
exceeding the limiting conditions in question. The 
results of the numerous tests made had led to 
> new method of calculating the hard- 
ness number. 

All the tests were made in a 4000-kilogrammo 
(8800-lb.) multiple-lever machine. The load was 
slowly applied, and maintained for ten seconds at 
the maximum reached. The impressions were 
measured by means of a microscope reading to 
0.001 millimetre (0.000039 in.). The diameter of 
impression given was in each case the mean of two 
measurements, of diameters at right angles to each 
other. The specimens were planed smooth on both 
faces ; that in which the impressions were made 
was polished. During the loading the test-plate 
rested on a polished plate of hardened steel. The 
diameters of the balls were 5, 10, and 15 millimetres 
(0.196, 0.393, and 0.590 in.). A 4- millimetre 
(0.157-in.) ball was used in testing the uniformity 
of hardness of some of the materials. 

As in most investigations of methods of hardness 
measurement, the chief difficulty met with was the 
variation in the hardness of the same piece of metal 
from point to point. It should be placed to the 
credit of the Brinell method that it had revealed a 
hitherto unsuspected variation of hardness in 
masses of metal which might be expected to be of 
uniform hardness. In regard to uniformity in 
hardness, in the mild steel the greatest difference 
found was 2 per cent. of the diameter of the im- 
pression ; in the harder steel and the brass it did 
not exceed 1 per cent. In no case did the differ- 
ence of diameter between corresponding impres- 
sions on thick and on thin pieces exceed 2 per 
cent., when the ratio of depth of impression to 
thickness of test-piece was not greater than }. 
A closer analysis of the figures, taking into con- 
sideration the variation in hardness of the metals 
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employed, led to the conclusion that within the 
ratio of 4 the effect of thickness of the specimen 
was well within 1.5 per cent. on diameter, corres- 
nding to about 3 per cent. on hardness number. 
3ut errors of 3 per cent. were much too large for 
accurate work. 
When the depth of impression exceeded ,ith of 
the thickness of the specimen, a.polished area was 
roduced on the reverse side. hen it exceeded 


the thickness, the metal surrounding the impres-; 


sion was forced out of contact with the supporting 

ylate, the reverse side of the specimen was no 
luge plane, a projection existing below the im- 
pression. 

Owing to the variation in hardness of the metals, 
it was difticult to state the limiting thickness. If, 
however, perfect contact existed between the speci- 
men and the supporting plate, the thickness had no 
influence whatever upon the test when the deptir of 
impression did not exceed 4 the thickness, and 
probably had no influence even when the depth 
was a much larger fraction of the thickness. 

To, ascertain the minimum permissible distance 
of impression from the edge of the specimen, 
cylinders of different metals were impressed with 
increasing loads till an expansion of the cylinder 
was detected. But a slight expansion of the 
cylinder was detected with relatively small impres- 
sions, and no indication was afforded of the amount 
of error introduced -by excseding the limiting con- 
ditions. This method was abandoned, and three 
others were adopted; 1, %o' impress a series of 
cylinders of the same metal, of varying diameters, 
with the same ball and load, noting the smallest 
diameter of cylinder giving the-correct diameter of 
impression ; 2, to impress ‘two cylinders of the 
same metal, of different diameters, with successively 
increasing loads, until a difference in diameter of 
impression was noted ; and 3, as in 2, but using a 
fresh pair of cylinders, of large and small diameters, 
for each loading. The cylinders were all 10 milli- 
metres (0.393 in.) high. The experiments showed 
that the impressions became too large when the 





ratio of diameter of piece to diameter of impres- 
sion was less than 4.5. The ratio was about the 
same for the considerably different angles of im- 
pression employed—about 22 deg. and 44 deg. A 
safe rule to adopt was that the centre of a Brinell 
impression should not be less than 2.5 times its 
diameter from the edge of the test-piece. 

For calculating the hardness number, the author 
suggested that 30 deg. be chosen as the standard 
angle of impression. At this angle the diameter 
of impression equalled half the diameter of the ball. 
The hardness number therefore became the mean 
pressure per unit area when the diameter of im- 
pression was one-half the diameter of the ball. 
The selection of a definite angle of impression, 
rather than a given load and ball diameter, offered 
many advantages. It could be applied to materials 
of any hardness, and the definition of the hardness 
of a material as the mean pressure per unit area 
required to produce distortion of a definite form 
appeared to be reasonable and theoretically sound. 
It was not necessary to make the diameter of im- 
pression one-half the ball diameter. It was con- 
venient in practice to employ a known load and 
measure the diameter of impression obtained. The 
hardness number was then obtained, from the 
measurement given by any load and any ball 
diameter, by applying the formula 
16 P Dv-2 


H= 
mw (2d)r 


> 


where 


P = load in kilogrammes. 

D = diameter of ball. 

d = diameter of impression. 

nm = a coefficient which was readily determined b 
making two impressions with the same ball 
and different loads, and applying the for- 
mula 

log. P, — log. P 

log. d, — log. d 


n= 


When n = 2, $ 5 was unaffected by an increase 


T 
in the angle of impression, n was generally be- 





tween 2 and 2.5; the greater the value of n, the 
more did - increase with an increasing angle of 
Tv 

impression. 7 therefore appeared to represent the 
capacity of the metal to harden by cold work ; more 
correctly, n — 2 represented the capacity for harden- 
ing by cold work. Metal in its hardened state, and 
incapable of being further hardened by cold work, 
should have n = 2. Beilby had shown that it was 
extremely difficult, if not impossible, to retain a 
metal in the state of maximum hardness produced 
by cold work, and this explained why, in the 
author’s experiments, so low a value as 2 was not 
obtained for n. 


Copper, hard worked = 2.01 
Copper, annealed = 2.39 
Brass, hard rolled = 2.06 
Brass, annealed ... = 2.53 


Impact Trensite Tests 

An interesting paper was communicated by Mr. 
P. Breuil, Paris, under the above title. In this, 
the author first stated that many engineers be- 
lieved that there existed a gulf between the pro- 
perties of metals which were under stresses slowly 
applied, and the properties of the same metals when 
submitted to a ida shock. And in order to 
form. an opinion upon these properties, they 
generally compared together the results of slow 
tensile tests, and those of fall tests made with 
both notched and plain specimens. This com- 
parison was not a logical one. When a metal 
passed the tensile test, but failed at the bending 
test under a falling weight, it was frequently con- 
cluded that the metal was unsuitable, and that the 
tensile test was an unsatisfactory test ; the only 
deduction that could be drawn from such results 
was that the metal was good under static traction 
and bad under dynamic bending, and no engineer 
had any right to say more. This in itself was 
already an important finding. But to say that 
the tensile test was much inferior to the impact 
test was heresy pure and simple. 

The author then referred to the work carried out, 
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in the right way according to him, by Mr. Hatt 
and Dr. Stanton, and gave the results of his own 
tests made from specimens taken from a steel plate 
and from other rolled steel. He found that the 
plate gave regular results at all parts ; the elonga- 
tions by impact traction were always higher than 
those yielded by slow tension ; the total work ex- 
pended in fracture by impact traction was higher 
than that with slow tension, but did not differ from 
the latter by more than 30 per cent. His trials of 
other steels, as detailed in tables given in the paper, 
showed that mild steel, plain specimens yielded a 
lower elongation on impact than under static ten- 
sion, similar specimens of hard steel showing the 
reverse ; for all the steels, the dynamic work ex- 
pended for fracture was higher than the static work, 
this confirming the results found by Mr. Hatt. 
Phosphorous iron specimens showed elongation and 
breaking strain to be considerably less dynamically 
than statically. In the case of this iron, the im- 
pact test revealed a characteristic which the static 
test did not evidence, hence the necessity of an 
impact test. The work spent in breaking plain 
steel specimens appeared to the author to be the 
sv'ne both for impact and for slow tension, if the 
loss of work due to the heating of the metal by im- 
pect be taken into account. 

in regard to the tests made with notched bars the 
author found that in none of the bars was elonga- 
tion confined to the notch ; elongation was the 
greater the softer the metal ; the volume of metal 
the deformation of which demanded the expendi- 
ture of the total work in the tup was not known ; 
th» latter work was divided by the section at the 
bottom of the notch—an absurd means according 
to the author, although a handy one, This means 


Bid yae ena peepee 





Fie, 1. 


had also been followed in the case of plain speci- 
mens, which was more ridiculous still, because in 
their case the volume of metal under impact was 
known. The author added that he had followed, how- 
ever, the current practice, in order that his results 
should be made more easily comparable with those 
of other workers. In all the steels the dynamic 
work was higher than the static, as in the case of 
the plain specimens ;. with phosphorous iron there 
was not a great difference between the two, but the 
plain specimens had better revealed the dangerous 
character of this iron than the notched bars. An 
excellent hard steel which, using plain specimens, 
showed itself equal to two other brands of steel, 
had only half the value of the latter when tested 
with notched bars. The author had already shown 
that the notching of identical bars taken from steels 
of different quality had not for effect to make those 
steels comparable one with another, because the 
deformations round the notch varied with the 
quality of the steel. Once the custom was ‘estab- 
lished of referring the work expended to the volume 
of metal under deformation, less discrepancies 
would be found in the results of notched-bar tests. 

In the opinion of the author, both the static and 
the dynamic tests should be carried out, rather than 
one of them alone. The metals which showed dif- 
ferences in breaking strain, elongation, contraction 
of area, from one test to the other, were those to 
reject. Comparison being only possible when 


identical specimens were taken, it was necessary to 
use plain specimens in’ the impact tensile tests. 
He advocated the use of cylindrical test-pieces 
50 square millimetres (0.77 square inch) in section, 
with comparatively large shoulders, the cylindrica 





part being equal in length to the dimension ob- 





tained by the formula L? = 66.678. In this way 
the total work for fracture would not be brought 
down to the unit of section of the* specimens, but 
to the unit of volume comprised between the fillet 
connecting the cylindrical part with the shoulders. 
The author had found that such specimens of the 
best quality steels did not require more than 
30 kilogrammetres per cubic centimetre (3557 foot- 
pounds per cubic inch) for fracture. 

The measuring of the work expended*on impact, 
said Mr. Breuil, was less precise than that for slow 
tension, for in the former the losses by friction of 
the tup, vibrations, and the upsetting of the 
shoulders of the bars, were counted in the work ; 
such losses might reach high figures ; but the most 
important loss of energy proceeded from the heat- 
ing of the parts in the neighbourhood of the fracture 
by impact. Thus, supposing that 20 grammes only 
of steel were heated by about 40 deg. to 50.deg. 
Cent., the specific heat of steel being 0.1, and’ the 
mechanical equivalent of heat 425, then the loss of 
work corresponding to this heating would be 

50 x 0.02 x 0.1 x 425 = 42.5 kilogrammetres (307 ft.-Ib.). 
In plotting out the diagram of a static tensile test, 
to determine the work done, no account was taken 
of a similar heating, which, however, did not occur 
to such a high extent during that form of test. If 
the energy by heating were deducted from the 
value of the impact work, the figure would probably 
be the same as that for static work in the majority 
of cases. 


APPLICATION OF Mopern Testing Metuops -To 
Copper ALLOYS. 


In the paper in question, by Messrs. L. Guillet 





and L, Révillon, Paris, the authors stated that they. 
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had carried out the following tests : — Brinell 
tests with a pressure reduced to 1000 kilogrammes 
(2240 lb.), so as to obtain in the softer metals 
smaller impressions of more lar circular shape 
and of well-defined outlines. The shearing test of 
Frémont, using specimens 8 millimetres by 8 milli- 
metres (;5; in. by ‘5 in.) and 25 millimetres to 
40 millimetres (1 in. to 14 in.) long ; the figure of 
resistance to shearing, C, was determined by inte- 
grating the stress diagrams, and reducing to a cross- 
section of 1 millimetre (0.039 in.); the notched- 
bar impact tests, these being made with a Guillery 
machine. The results obtained were given in two 
long tables. The experiments dealt with a large 
number of copper alloys, and threw out the follow- 
ing points. 

 * the determination of the hardness number 
a coefficient could be derived for the annealed 
metal, which would indicate the tensile strength 
within + 2 kilogrammes per square millimetre 
(1.25 tons per square inch). For drawn metal a 
comparison was more approximate. The shearing 
test might be substitu for the tensile test, both 
for annealed and hard metals, using formule ex- 

ressing the correlation between the two tests. 
The hardness and shearing tests could not reveal 
any ‘‘ accidental ” defects, and in this they differed 
from the tensile test. Impact tests would probably 
throw out such defects also ; an interesting fact in 
regard to impact tests was that copper alloys, even 
those showing great elongation, gave lower figures 
than those obtained with steels. 


CoMPARATIVE Static AND Dynamic NotTcHep- 
Bar Benvine Tests. 


Messrs. A. Leon and P. Ludwik communicated 
& paper on these tests, in which they stated that the 
object they had_in view was to study the relations 
between static and dynamic bending tests made with 

lain bars, and with bars notched in different ways. 

he materials tested were cast iron, ingot iron, and 
mild steel. In order to render the tests comparable 
the static and dynamic bending tests were conducted 
at the same distance between clamps and with the 
same rounding of the supporting and bearing knife- 
edges. The following were the main conclusions 
arrived at. 

In static tests the deflection was much more de- 
pendent upon the shape of the notch than upon its 
depth. At equal depths the round notches permitted 
of much larger deflections than the. sharp-angled 
notches. With deeply-notched bars fracture ensued 
more gradually than with shallow notches or plain 
bars. The influence of the kind of notch upon the 
work done in bending might be very different with 
static and with dynamic tests. The amounts of work 
done in static bending and in dynamic bending were 
not in any uniform relation, and there was not even 
approximate proportionality with the same materials 
or with the same kind of notches. Consequently, 
there could be no uniform relation between static 
tensile tests and notched-bar impact tests. The 
ratio of dynamic to static work done in bending 
ranged, according to material and kind of notch, be- 
tween 0,6 and 3.5. Different methods of conducting 
the bending tests, static or dynamic, and different 
kinds of notches led to entirely different quality 
estimates. 


Meruop ror DeTerRMINING Exastic AND CRITICAL 
Srresses in Marertats By Means OF THERMO- 
ELectric MEASUREMENTS. 


The author of this report, Mr. E. Rasch, Gross 
Lichterfelde, Berlin, dealt with a device which had 
been worked out in the course of the last few years in 
the Royal Testing Laboratory, Gross Lichterfelde, 
with the object of ascertaining the limits beyond 
which materials should not be stressed. ere Was 
no general agreement as to the physical definition 
of these critical stresses which were commonly de- 
signated elastic limit, limit, of proportionality, or 
yield. point. It might be stated that a specific maxi- 
mum load p could be rded as the elastic limit, 
at which the corresponding permanent changes in 
the length 8 just exceeded zero. An objection to 
this was that the point at which 8 became > 0 


would be displaced according to the perfection of 
the method applied. The accurate measurement of 
the elastic deformations was arrived at by determin- 
ing electrically the variations in temperature which 
accompanied them. The author then referred to the 


work done by Lord Kelvin and Clausius under this 
head, and to that of other scientists. He had used 
several arrangements of galvanometers and thermo- 





couples ; he found that a small Edelmann galvano- 
meter was well suited for the study of rapid defor- 
mations, combined with a special thermo-pile, which 
he illustrated, the device recording the least stretch 
in the materials tested. 


On Notcuep-Bar Impact-Benpine Tests. 


Professors F. Schiile and Ed. Briinner, Zurich, 
contributed a paper, in which they described the 
direct-fall machine, which was claimed to be the 
oe type; it occupied little space, the specimens 
could be securely mounted, and the height of fall of 
the tup could be adjusted at will. One such ma- 
chine, supplied by Amsler, in 1904, to the Federal 
Testing Laboratory at Zurich, rests on a cast-iron 
plate, 100 by 90 centimetres (39 in. by 35 in.); 
the standards are two railway rails, and the height 
of fall can be arranged up to 4 metres (13 ft.). The 
tup can easily be removed and replaced by a lighter 
or a heavier one. There are five tups, weighing 
5, 10, 20, 50, and 100 kilogrammes (11 Ib. to 220 lb.). 
The machine can also be used for impact-breaking 
tests. 

The test-bars of the Federal Testing Laboratory 
have a length of 16 centimetres (6.3 in.), a height of 
2 centimetres (0.787 in.), and the width of the plate 
thickness ; the clam length is 12 centimetres 
(4.72 in.). The notch has a depth of 5 millimetres 
(0.197 in.), and is rounded off to a semi-circle 
4 millimetres (0.157 in.) in diameter. If c¢ be the 
width of the piece, and d the thickness or height 
at the notch (1.5 centimetres = 0.590 in.), then the 


specific work A = a in kilogrammes per square 
c 


centimetre. The machine gives blows of from 1 to 
400 kilogramme-metres (7 to 2890 foot-pounds). 

It was customary, the author said, to divide the 
work done in fracture by the sectional area of the 
test-piece at the notch, and to record the resulting 
figure as specific work done in fracture per square 
centimetre. This procedure, however, could not 
be scientifically justified, and had probably been 
adopted simply because the phenomena of notched- 
bar impact tests were so complex that a rational 
analysis of the results did not so far appear possible. 
The work done was consumed partly by the elastic 
deformation, partly by the permanent deformation, 
or set, and by the fracture of the specimen. The 


former component could not subsequently be deter- 
mined, and the latter had strained beyond the 
yield-point a certain volume of the material in the 


ms urhood of the notch. 

he results of tests made with a number of 
round-notched specimens, with increasing notch- 
depths, showed that in specimens with notches of 
4 or 5 millimetres (0.16 in. or 0.20 in.) the volume 
strained occupied the whole height of the bar ; 
when the notch-depth ranged from 6 to 10 milli- 
metres (0.24 in. to 0.39 in.), the lower portion. of 
the specimen remained unstrained. With in- 
creasing notch-depths the work done in fracture 
decreased considerably when referred to the sec- 
tional area of fracture, but remained almost con- 
stant when referred to the volume strained beyond 
the yield-point. 

The influence of the depth of the notch was 
similarly investigated for the sharp angle notches 
of 45 deg., the material being the same mild steel. 
Again, the values of the work done in fracture 
differed very strongly when referred to the square 
centimetre of sectional area at the notch; when 
they were referred to the cubic centimetre of the 
volume strained beyond the yield-point, they 
became much more concordant ; they were even 
constant for one series of test-bars. 

The resulting mean work done in fracture per 
unit volume of material strained beyond the yield- 
point was— 

For semi-circular notches ... 7.78 kg. cm.3 (918 ft.-Ib. 
r cubic inch) 
For sharp-angled notches ... 2.17 kg. em.* (257 ft.-Ib. 
per cubic inch) 


The ratio of these two figures is 3.6, indicating 
the remarkable influence of the shape of the notch. 

This concluded the work done under Section A, 
dealing with metals. 


Section B. Cement, Stone, anpD CoNCRETE. 

The papers contributed to this section numbered 
over thirty. They dealt with ‘‘ Reinforced Con- 
crete,” with the ‘‘ Progress in the Methods of 
Testing,” with the ‘*‘ Behaviour of Cement in Sea- 
Water,” the ‘‘ Weathering Resistance of Building- 
Stone,” and with ‘‘Mortars and Various other 








Building Materials.” The resolutions arrived at on 
the principal points of interest were the following : 


REINFORCED CONCRETE. 


The Congress thanked the Committee for the 
work it had already done and invited the members 
to continue their investigations, expressing the wish 
that they be supported financially in their researches 
by the competent institutions and authorities in the 
different countries. 


ProGreEss 1N THE MetHops or TestING. 


The Congress also thanked the Committee who 
had charge of this subject for the work it had 
already performed and recommended it to continue 
the work on the same lines, with due consideration 
to the results obtained by the Hungarian members ; 
the Congress further hoped that the Committee 
would be able to propose to the next Congress a 
definite method for using samples cast in moulds 
without ramming while in the plastic state, for the 
testing of cement. 

The Congress decided to recommend the Le 
Chatelier method as the standard for accelerated 
test for the constancy of volume of cement. (This 
was adopted under reservation by the German 
members. ) 

A Committee was appointed to ascertain whether 
or not an international standard sand were possible ; 
if not, the duty of the said Committee would be to 
gather information showing the comparative value 
of the different national standard sands. 

The numerous test results. communicated to 
Section B were so contradictory that the hot-water 
test appeared too unreliable to admit of its being 
employed for rapid tests made to determine the 
strength of hydraulic cements. Under these circum- 
stances, the right course appeared to be to abandon 
the question of the applicability of the hot-water 
process for accelerating the test of hydraulic 
cements to ascertain their strength. On the other 
hand, the experiments of Mr. Deval, Paris, had 
demonstrated the value of this test for giving in- 
formation as to the tendency of cements to swell up 
and crack. 

CEMENT IN SEA-WATER. 


The Congress recommended the formation of a 
small committee of members to be appointed by 
the Council :—{a) To obtain by December, 1910, 
any additional information or supplements to the 
reports presented at the meetings ; (b) to summa- 
rise the data obtained and present the summary in 
a brief form to the next Congress ; (c) to commence 
the collection of information on the effect of sea- 
water on cement. 


Section C. Ors, Inp1a-Russer, Woon, 
Paints, &c. 

Twelve papers were contributed to this section, 
among which we may mention one by Professor E. 
Heyn and O. Bauer on “The Corrosion of Iron in 
Water and Aqueous Solutions,” dealing with 
experiments carried out by them from 1900 to 1907, 
in the Royal Testing Laboratory, Gross Lichter- 
felde. The two essential factors which determined 
the corrosion of iron in water and in aqueous solu- 
tions were the presence of the water in its liquid 
state, and of oxygen. The presence at the same 
time of carbon dioxide was not at all essential. Air 
containing about 15 per cent. of carbon dioxide had 
an action upon iron in contact with distilled water 
only about double that of air which was free from 
carbon dioxide, other conditions being the same ; 
this | pt that the small proportion of carbon 
dioxide contained in the atmosphere could have no 
influence to speak of upon corrosion. 

The resolutions passed in Section C were the 
following :— 

Paints. 

The question of the influence of galvanising not 
having been gone into in the reports, the Congress 
asked the Council to direct that researches be ma:le 
both on galvanising and tin-coating. 

The Congress considered it highly desirable that 
special attention be given to the question of keep- 
ing the bottom of iron and steel ships clean, and 
requested the Council to investigate this most im- 
portant question. 

Woon. 

The Congress recommended the appointment of 
a committee on wood-testing, which would have to 
communicate with the national societies existing in 
different countries. This committee would have 
especially to consider the desirability of making tests 
of timbers on large pieces containing defects and 
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variations in texture, instead of limiting the tests 
to smaller perfect specimens. 

The above resolutions, and those which apply to 
Section A—Metals—and are embodied in our series 
of articles on the latter section, were read at a 
general meeting held on Saturday, September 11, 
Mr. A. Foss occupying the chair. 

The Chairman then announced that for the 


Next ConGRress, 


to be held in the autumn of 1912, two invitations 
had been received—one from the United States 
and one from Russia. The Council, after consider- 
ing the matter, decided to propose that the Sixth 
Congress be held in the United States. This was 
accepted, as also was the proposal that the Seventh 
Congress take place in St. Petersburg, in reply to 
the Russian Government’s invitation, which had 
been conveyed by Dr. N. Belelubsky. 

Mr. A. Foss then announced that the new Presi- 
dent elected for the period from the Fifth to the 
Sixth Congress was Dr. Charles B. Dudley, chemist, 
Pennsylvania Railroad, Altoona, Pa. 

Dr. Dudley, whose nomination was received with 
acclamation, cordially thanked the members, add- 
ing that he had spent his whole life in testing, and 
considered his appointment as President of the 
Association the greatest honour that could be 
bestowed upon him. He hoped. that a large 
gathering would meet in America for the next 
general Congress; the American members would 
do their best to make the meeting a success, and 
if they succeeded as well as their. Danish friends 
had done, he felt sure all the visitors would be more 
than satisfied. 

After a few complimentary remarks by Dr. N. 
Belelubsky, Mr. Stead, Mr. Berger, Mr. Mesnager, 
and Mr. Webster, a vote of thanks to the retiring 
Chairman and to the General Secretary, Mr. Ernst 
Reitler, and reference to the death of Mr. Bennett 
H. Brough, Mr. Stead presented his paper on 


Microscopy AND Macroscopy IN THE WORKSHOP 
AND Founpry. 


He first expressed his regret at the death, which 
had occurred since the last Congress, of Dr. Sorby, 
the pioneer of metallography, a regret which was 
shared by the whole scientific world. He then called 
attention to the paper which had been contributed 
to Section A by Professor Heyn, dealing with the 
progress made in scientific and practical metallo- 
graphy since the Brussels Congress (see page 369 
ante). He also placed on record his own investiga- 
tions in regard more especially to the use of the 
microscope in every-day workshop practice. His 
paper gave the favourable opinions arrived at in the 
matter of the services rendered by microscopic 
investigations by a very large number of British 
works manufacturing copper, copper alloys, iron, 
and all classes of steel. ese opinions were very 
generally to the effect that the microscope was now 
used in all cases where ordi analyses and cur- 
rent tests failed to yield satisfactory information, 
and where more extensive research work was re- 
quired. The microscope served to detect the over- 
heating of steel, to check the heat treatment of 
steel, the deformation caused by shearing, the 
extent of segregation, and soforth. The paper also 
gave data concerning the use in every-day practice 
of the microscope in French, Danish, Swedish, 
Russian, Belgian, Spanish, Italian, American, and 
German works. The second part of the paper gave 
interesting examples of eases in which the use of 
the microscope had proved of great practical value, 
such as in the detection of sulphur and phosphorus 
in cast iron ; combined carbon in grey cast irons ; 
in ascertaining the extent of decarburisation in 
malleable iron castings ; in. explaining the cause of 
the so-called mysterious fractures in steel ; and in 
throwing light upon a very large number of causes. 

fhe paper was well illustrated by a number of 
— clear lantern-slides, and was received with 
applause, 

On concluding, Mr. Stead presented his workshop 


microscope to Professor H. J. Hannover, Director 
of the yal Government Testing Laboratory, 
Copenhagen. 


The Fifth Congress then separated. The cordiality 
vith which every member was received was never 
Sirpassed ; every facility was given for conducting 
te business part of the gathering, and the recep- 
tions by the various authorities, public bodies, and 
works were of the most hearty character. The Town 
all, in which the various sections met, is a magni- 


! 


would grace any capital city. The Copenhagen 
Congress will be marked en lettres d'or in the history 
of the Association. 

In the commencement of this series of articles 
(see page 356 ante) we alluded to the delay taken by 
English-speaking scientists in joining the Associa- 
tion. The decision to hold the Sixth Congress in 
the United States is therefore very significant, and 
forms a recognition of the work done by these 
scientists, among whom Dudley, Howe, Sauveur, 
and many others are universally known, Under 
the guidance of its new President, Dr. Dudley, 
the Association, we feel confident, will continue 
actively its scientific research work. All associa- 
tions have, of course, for their ultimate object 
—more or less immediate, as the case may be— 
the realisation of pecuniary advantages as a fruit 
of investigations and labour. The International 
Association for Testing Materials cannot escape 
this general law ; it is to be hoped, however, that 
in its instance the constituents of metals and their 
behaviour, questions of tests, stresses, magnetic 
and electric properties, and so forth, will for some 
time to come—at all events, until these problems 
are solved and fresh ones spring up requiring a 
solution—remain the chief items on its programme, 
all purely monetary and market considerations 
being kept very remotely in the background. 


LITERATURE. 


——>—_—_ 
Descriptive Geometry: A Treatise from a Mathematical 
Soe. By Vicror T. Witson, M.E. New York: 
John Wiley snd Sons; London: Chapman and Hall, 
Limited. TPrice 6s. 6d.] 
Tuts is a work which does not seem to require an 
extended notice, for it does not commend itself by 
any conspicuous merits, and is not free from certain 
blemishes which an English reader cannot fail to 
notice. It is surprising and irritating in a work of 
this character to find ‘‘ back of ” used in the sense 
of *‘ behind,” and it is evident that the author 
really thinks that the plural of ‘‘ locus ” is ‘‘ locii,” 
for this form of + occurs in certainly four 
places. It is widely recognised in American uni- 
versities that the four-years course of an engineer 
is too narrow and needs an antidote of literary cul- 
ture in some form. Steps are now being taken to 
remedy the defect as far as pos:ible. The present 
work seems to illustrate the need for some reform 
in this direction, and though the examples men- 
tioned are no doubt quite exceptional, yet there are 
not wanting other faults which indicate negligence 
or carelessness. It may be a sufficient answer 
to an objection urged against the use of such 
phrases as ‘‘no particular interest attaches to, 
or value to be gained by, the discussion,” to reply 
that the matter of the book remains unaffected ; 
but the statement of definitions, with which the 
book abounds, allows of no license, if ambiguity is 
to be avoided. Definitions such as ‘‘ The conoid 
is a warped surface having a straight line, and a 
curved line directrix, and a plain directer,” are 
quite puzzling at first sight. ‘‘ The circle, defined 
in the same terms, is the locus of a point, which 
moves in a plane, so that the ratio of its distance 
from a fixed line to its distance from a fixed point 
is equal to infinity,” is a sentence in which sense 
is sacrificed in striving after an apparent continuity 
of definition. The definitions of a roulette and of 
a trochoid are not those which would be given by an 
English mathematician. In several cases the terms 
used are not those with which we are familiar, as, 
for example, “‘ single curved ” for ‘‘ developable,” 
‘*warped” for ‘‘skew,” ‘‘element” for ‘‘generator ;” 
and it seems unnecessary to speak of the ‘‘ nappe” 
of a cone or hyperboloid, when the English word 
‘*sheet” is available and in common use. 
In spite of faults and deviations from English 
use, on which we hope we have not insisted too 
strongly, the book is not without merit as an intro- 
duction to the subject of representing forms by 
orthogonal projection on different planes. © Fami- 
liarity with the oo of design must be 
gained by practical experience in the drawing- 
office. The author is evidently a practical and 
experienced teacher, who makes a sincere attempt 
to lay a foundation of theoretical principles before 
the student comes to practical application. The 
figures, which are numerous and clear, should 
be helpful, and an excellent index is provided, 
so that reference to any forgotten point can 
be easily made. Isolated, and therefore incon- 








‘cent and commodjous building, and one which 





gruous, allusion to analytical geometry is made 





at one or two places in the book ; but it is difficult 
to see how a student can gain any real insight into 
the properties of the second degree surfaces and 
the commoner ruled surfaces here discussed unless 
his knowledge of purely graphical processes is sup- 
plemented by a simple course of analytical solid 
geometry. A student thus equipped would have a 
much surer and broader grasp of principles, and his 
difficulties with the subject-matter of this book 
would be of a technical order, to be overcome by 
the experience of actual practice. 








CAPSTAN LATHE. 


Tue machine which we illustrate on e 474 is a 
new type, manufactured by Messrs. Al Herbert, 
Limited, of Coventry, and is known as their No, 2c 


capstan lathe, and is intended for dealing with work 
made from bars up to 1} in, in diameter. Machines of 
this type have usually been made with lever feeds to 
the turret and cross-slide, pilot-wheel feeds and cross- 
feeds being generally reserved for larger machines ; but 
in this case a number of the features of the larger 
machines have been added on this small size, in order 
to make it suitable for a great variety of steel-work 
made from the bar. Given sufficiently powerful and 
sensitive feeding arrangements, it is quite capable of 
dealing with this class of work. 

It will be noticed in our illustration that the capstan 
is operated by a pilot wheel and with rack and pinion, 
giving a sensitive feed, and the capstan slide is provided 
with six self-selecting stops which rotate with the 
rotation of the capstan. These stops are adjusted by 
screws and lock-nuts and are very solid, enabling 
accurate lengths to be produced. 

The cross-slide has alternative lever and screw feed 
actuated by hand-wheel, the change from one to the 
other being made instantly by a knob clearly seen 
on the right-hand side of the slide. It is also arranged 
for traversing along the bed by a screw operated by a 
hand-wheel in front of the headstock, enabling this 
slide to be used for turning as well as for forming 
and cutting off. In some cases it is quite convenient 
to use centres in one of the holes in the capstan, and 
to employ the cross-slide as a slide-rest. 

‘ The bed is a box casting, and provides a narrow 
guide on the front shear to maintain the squareness of 
the cross-slide. The back of the bed carries a cast- 
iron tray. The spindle runs in parallel bearings of 
bronze, tinned and lined with white metal, enabling 
the machine to be run at high speed without heating, 
the thrust being taken by ball-thrust collars. 

The automatic chuck is Herbert’s patent type, 
which dispenses with the usual splitting of the spindle 
through the back, with consequent weakness and lack 
of running truth. The adjustment for varying sizes of 
bars is made without the use of a spanner. 

The chuck-nose and operating mechanism are 
covered by guards, which can be instantly lifted off 
when required. These are clearly shown in the illus- 
tration. All the wearing parts of the chuck are har- 
dened and tempered. The operating lever is of steel, 
and can be slid endwise to give any required leverage. 
The bar-feed is operated by a ratchet-bar connected 
to the chuck lever, and works without shock, and a 
stand is provided at the rear of the machine, which 
carries a tube for supporting long bars. 

The indexing mechanism to the capstan is of the 
makers’ standard design, with the addition that a 
clamping bolt has been provided on the top of the 
capstan, and the tool-holes in the capstan are suffi- 
ciently large to carry a }-in. self-opening die-head. 

This lathe is provided with a pedal-operated friction 
countershaft, which enables the lathe to be started, 
sto , and reversed very much more rapidly than 
with the usual type of pedal countershaft, on account 
of the instantaneous action of the friction clutches, 
which is much more rapid than the shifting of belts on 
the older type of machine. The following are the 
leading dimensions of the lathe :— 


Largest size admitted through 


automatic chuck ... as ie 1} in, 
Largest bar admitted when auto- 
matic chuck is removed ... dre 14 », 
Working stroke of capstan ai 
Height of centres = ot ao 
Width of belt ‘ be TR as 
t diameter of cone ... at ue 
Diameter of capstan 5t ,, 

Me tool-holes es 
Swing over cut-off rest... ay 43, 
Centre of tool-holes to top of 

capstan slide ma és ste 1f ,, 
Size of countershaft pulleys ... 8 in. for 3-in. belt 
Approximate speed ... ¥. ... Forward, 210; 
reverse, 315 
Approximate net weight ... 1300 Ib. 


The countershaft speeds given above are suitable for 
average work, and the sneeds can be chang as 
required to suit special conditions or materials. When 
employed for high-speed brass-work exclusively, the 
followin countershaft speeds are suitable :—5v0 per 





minute, forward and reverse. 
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On page 497 of this issue will be found particulars of 
tests carried out by Messrs. Burstall and Monkhouse, 
14, Old Queen-street, Westminster, which were under- 
taken in order to ascertain the steam and coal con- 
sumption, efficiency, and general working charac- 
teristics of a patent superheated-steam tandem com- 
pound condensing type of ‘‘locomobile,” manufactured 
at Mr. R. Wolf's ingineering and Boiler Works, 
Magdeburg-Buckau, Germany. The results of these 
tests are so remarkable that we have published the 
particulars in full. They will repay a careful study 
on account of the very low consumption of steam 
and coal, as well as of the general high efficiency of 
the plant, which they indicate. A combination of a 
commercially-constructed boiler and engine- which 
will, under ordinary working conditions, develop 
1 brake horse-power on 8.81 Ib. of water and on 1.05 lb. 
of coal is one well worthy of attention, for it points to 
a perfection of design and workmanship seldom met 
with. Yet the report of Messrs. Burstall and Monk- 
house shows clearly that this result has been attained. 

Another remarkable feature of the tests is that the 
efficiency of the plant fell very little when the load 
was 20 per cent. over the most economical load or when 
it was about 30 per cent. below the economical load, for, 
as will be seen by the figures given on page 498, the 
steam used at the most economical load, when the 
engine was developing 150 brake horse-power per hour, 
was 8.81 Ib. per brake horse-power, while at the normal 
maximum load it was 9.06 lb. per brake horse-power, 
and at about 30 per cent. below the economical load it 
was 9.57 lb. per brake horse-power. This very 
result is no doubt due to the special design of the 
engine, in which the cylinders are surrounded by the 
waste gases from the furnace, and to the careful super- 
heating of the steam that is carried out, the steam being 
superheated before entering the high-pressure cylin- 
der and reheated between the high-pressure and the 
low-pressure cylinders. Something must also, as 
before stated, due to the excellent workmanship 
throughout the engine. 

As the various points of interest are referred to in 
the full report of the tests. we need not allude further 
tothem here. A description of the plant by means of 
which the results were obtained will, however, be of 
interest ; and we will therefore now, with the aid of 
drawings, describe the leading features of the boiler 
and pone 

A eral perspective view of the engine, repro- 
duced te te a photograph, is shown in Tig, ee 175, 
while a side elevation, an end elevation, a longitudinal 
vertical section, and a sectional plan respectively are 
shown in Figs. 2, 3,4, and 5. In Fig. 2 may be seen 
an arrangement of the plant in which the products of 
combustion are taken out at the bottom of the smoke- 
box, instead of over the steam-cylinders, as they are in 





Fig .2. 
























































Fig. 1. It was an arrangement similar to Fig. 2 that 
was tested. 

On reference to the illustrations it will be seen that 
the furnace and tubes can be removed bodily by taking 
off the nuts shown at A and B, Fig. 4, and that there is a 
steam-superheater C, which is placed in the combustion- 
chamber close to the back ends of the tubes ; there 
are also an intermediate superheater D, also placed in 
the waste from the furnace, a feed-water heater 
K, and a jet-condenser F, the last two being shown in 
Figs. 2, 3,and 5. The engine is capable of developing 
up to 180 brake horse-power continuously, and up to 
210 brake horse-power for short ele and the 
guarantee given by the makers is t the coal con- 
sumption per brake horse-power per hour shall not 
exceed from 1.17 lb. to 1.3 Ib., and the steam con- 
sumption from 9.25 lb. to 10.6 lb. per brake horse- 
power per hour. 

The boiler is constructed of Siemens-Martin steel 
and is fitted with a corrugated furnace and a flat 
fire-grate. The tubes are screwed and expanded into 
the front tube-plate, some of the tubes being of extra 
heavy section, so as to form stays, and these have nuts 
on both sides of the plates. “As before stated, the 
tubes and furnace can easily be removed by simply 
taking off the nuts shown, by which arrangement 
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leaves the boiler shell open for inspection. The boiler 
is — with non-conducting material and planished 
steel. 

As will be seen from Fig. 4, the main superheater C 
receives the heat of the at the moment they pass 
from the tubes, and it gives to the steam a superheat of 
from 150 deg. Fahr. to 210 deg. Fahr. After passing 
the main superheater the gases reach the intermediate 
superheater, where they supply to the exhaust steam 
from the high-pressure cylinder a reheat of from 
80 deg. Fahr. to 100 deg. Fahr. Full particulars of 
the superheater, &c., are, however, given in the report 
published on 497, so need not farther be referred 
to here. Both the superheaters are made of coils of 
the best solid-drawn steel tubes. A special steam-jet 
apparatus is fitted for cleaning the soot and dust from 

 superheater coils, and also from the fire tubes, in 
order to maintain efficient working. This cleaning can 
take place while the engine is running, and it is not 

to stop and put wut the fires. 


necessary 
cleaning and scaling are very much facilitated. It also| A feature of the plant is that the cylinders ar: 80 
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placed that they are entirely surrounded with the flue- 
gases, and are thus very effectively jacketed. This 
1.0 doubt adds materially to the efficiency of the plant. 
‘he high-pressure cylinder is fixed to a forked frame 
which acts as a guide to the cross-head, and connects 
with the crank-shaft bearing taking up the load from 
the cylinders to the crank-shaft direct, thus per- 
mitting no stresses to pass through the boiler shell. 
The arrangement is clearly shown in Figs. 2, 4, and 
The pistons can be easily removed, the high-pres- 
ure piston being taken out either through the guides 
cr through the liw-ptiasere cylinder, while the low- 
pressure piston is easily removed by taking off the 
hack eylinder cover. All the stuffing-boxes are fitted 
with fs form of metallic paeking which has proved very 
urable. 
As will be seen from Fig. 5, the valves are of the 
ston type, the high-pressure valve being directly 
introlled by the governor G, which is one of the fly- 
wheel pattern. It is claimed that this valve-gear, 
having very few moving parts, is very durable and 
reliable. A steel casting is used for the cross-head, 








which is fitted with hard cast-iron shoes, and these run 
in cylindrical guides. The cross-head pin has hard 
bronze adjustable bearings, but the connecting-rod 
bushes are lined with anti-friction metal, and have 
large wearing surfaces. The lubrication of the crank- 
pin, eccentrics, and governor is effected by means of 
centrifugal lubricators. 

The governor G is of the axial or fly-wheel type, 
and is placed on the crank-shaft, as shown, and, 
though very sensitive, is powerful, easily capable of 
keeping the speed of the engine well under control, 
and limiting the variation in speed to less than 0.5 per 
cent. on each side of the normal. 

The crank-shaft is carried on bearings lined with 
anti-friction metal, continuous chain lubrication being 
provided. The bearings are supported by a heavy 
cast-iron bed-plate which spans the boiler-shell, to 
which it is firmly riveted. This arrangement forms 
a very substantial support for the shaft. Two fly- 
wheels, which are turned inside and outside, are 
fitted to the shaft, as shown, both of them bein 


crowned to receive belting. Barring-gear is also fitted,’ 























the notches for which may be seen on the inside of 
the rim of the farther fly-wheel in Fig. 5. 

The exhaust steam from the low-pressure cylinder 
passes through the tubular feed-water heater E on its 
way to the condenser, a diverting-valve H being fitted 
to the condenser to enable the engine to run non- 
condensing when required. A jet-condenser is em- 
ployed, which is fitted with a regulating-valve for 
controlling the amount of condensing water admitted. 
The condenser also has a drain-cock, snifting-valve, 
vacuum-gauge, &c. The air and feed-pumps are shown 
at I, Fig. 2, and are firmly fixed to the boiler-foot. 
They are driven by an eccentric on the crank-shaft, as 
shown. The feed-pump draws its water from a feed- 
tank, or hot-well, and delivers it through the heater, 
where it is raised to a temperature of about 114 deg. 
Fahr. In addition to the feed already mentioned 
there is, as auxiliary feed, a self-starting injector 
fitted, which is provided with its own feed-water tank. 
The necessary ladders and platforms are provided for 
conveniently reaching the various parts. A 

Two lever safety-valves are fitted to the boiler, and 
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one is placed between the superheater and the cylinders. 
In addition to these there are the usual io ego ye 
Stop-valves are placed between the boiler and the 
superheater, and between the superheater and the 
engine. Altogether the plant is exceedingly compact 
and well arranged. 





THE LATE MR. WILLIAM WATSON, 

CHAIRMAN OF THE CUNARD COMPANY. 

Tue death of Mr, William Watson, the chairman of 
the Cunard Steamship Company, at his home, Lancelyn, 
Spital, Cheshire, on fr onday, the 4th inst., will awaken 
sympathy in all connected with marine industries. 

was not an engineer, but a sound man of affairs, 
possessing the qualities of rare discrimination and 
courage, greater in their influence because unobtru- 
sive. As he occupied a high position in shipping 
circles, he exercised a powerful influence in connection 
with maritime matters, He had been a director of 
the Cunard Company for seventeen years, and for the 

ast seven years was deputy chairman. When the 
fate Lord Inverclyde, as chairman, decided to take 
such steps as would lead to our recovery of the ‘‘ blue 
riband” of the Atlantic, and therefore once again 
assert our shipping supremacy, he found in Mr. 
Watson a ready satibator of ability and experience, 
who rendered valuable help throughout the whole 
of the negotiations with the Government, which 
culminated with the agreement under which the 
Lusitania and the Mauretania were built. When 
the late Lord Inverclyde died, in 1905, Mr. Watson 
was appointed his successor; at the time other 
names were mentioned, but the results thoroughly 
justified the choice., Mr. Watson carried to com- 
pletion the important work of building the two ships, 
and placing them in service. He had a vigorous fight 
to face in connection with rate-cutting in 1905-6, but 
did not yield to the attack, which was regarded in 
some measure as’ a consequence of the enterprise of 
his company. While faithful to Liverpool as a port 
of call, largely because of his intimate connection with 
the commercial life of that city, he held an open mind 
on the question of terminal ports for Atlantic liners, 
and the experiment of trying Fishguard was being 
watched by tim with keen interest. From first to last, 
therefore, his influence had a great effect in bringing 
the Cunard Line to its present prosperous position. 

This, however, was not the only outlet for his 
activity ; indeed, he was one of the cotton merchants 
who have made Liverpool what it is. A native of 
California, where he was born sixty-six years ago— 
although of Cheshire parentage—he devoted the early 
years of his business career alternately to England 
and the United States, and formed the cotton firm of 
Messrs. William Watson and Co. For thirty-five 
years he was a prominent figure on the Cotton Ex- 
change, and in 1886-7 was President of the Cotton 
Association, having been a director for several years. 
He was also for a long time a member of the Mersey 
Docks and Harbour Board, and was identified, as 
director or chairman, with many other commercial 
undertakings. These various undertakings absorbed 
the whole of his time, so thathe took little part in 
politics or public life, but he was a Deputy- Lieutenant 
of the county of Cheshire, 








THE LATE MR. PETER SAMSON. 
By the widely-regretted death of Mr. Peter Samson 
on the 29th ult.; at his residence at Balham, there has 
d away an engineer who has been closely identi- 
ed with the mercantile marine for thirty-seven years, 
Mr. Samson having been connected with the Board of 
Trade throughout that period, and having for thirteen 
yoers held the position of Engineer-Surveyor-in-Chief. 
Juring this period it was:‘Mr. Samson’s duty to review 
the p' ls of constructive engineers, with a view of 
determining how far they influenced the'safety.of the 
passengers by steamships The problems which con- 
fronted engineers were oiten exceedingly difficult to 
deal with, because of the conservative spirit which 
rvades many Government departments, and the 
rd of Trade in particular, especially in their rela- 
tion to p in applied science. This broad fact 
necessarily influenced Mr. Samson, and although the 
limitations which he had consequently to advocate may 
have been sometimes unwelcome to designing engineers, 
the public had at least the satisfaction of knowing 
that when a ser and her machinery had ed the 
Board of Trade Survey every pr2caution had been taken 
to ensure their safety. This, after all, is the main 
furiction of the Survey Department of the Board of 
‘Trade, and. from this point of view Mr. Samson, like 
his predecessors, ably maintained the repute of the 
— for extreme care. 

t must not be assumed from these remarks that Mr. 
Samson and those associated with him were not open to 
conviction, or, indeed, were slow to appreciate im- 

rovements, The hesitancy—traditional with some 
vernment departments—has its advan ; the 
caution exerci by such departments stimulates the 
designer towards an effort to associate safeguards.in 


the interests of the travelling public with effort towards 
advancement in engineering efficiency. 

Mr. Samson was of Scotch extraetion, but a Cana- 
dian by birth, having been born in New Glasgow, Nova 
Scotia, on January 23, 1842. A year later his parents 
returned to Scotland, and here the future engineer-sur- 
veyor-in-chief received his education and training. He 
went to school at Nitshill and Barrhead, Renfrewshire, 
and when fifteen years of age was apprenticed to Messrs. 
Randolph, Elder, and Co., of Glasgow. Mr. Samson was 
thus one of the few survivors of the men who worked 
in the Centre-street establishment, where John Elder 
did most of his original work.. He had the-good fortune 
to be there during the development of the compound 
engine; which was first applied to steamships about 
three years before he be his apprenticeship. He 
was employed in the making of the first compound 
engines for the Navy—those of the Constance, one of 
the old wooden frigates. This ship, it may be remem- 
bered, exactly corresponded to the Octavia and the 
Arethusa, the simple machinery for which was made 
by different firms. 1t-was the comparative tests of 

ese three ships on a voyage from Plymouth to Madeira 
which established the economy of the system, as the coal 
consumption of the Constance was 2.51 lb. per horse- 

wer hour, against 3.17 lb. in the Octavia and 3.64 lb. 
in the Arethusa, notwithstanding that the speed of 
the Constance was much higher. This was the beginning 

















Photograph by Barclay Brothers. 


of a great development in engineering, and it must 
have been a satisfaction to Mr. Samson to reflect that 
he had had association with the progress made up to 
the machinery constructed for the auretania and 
Lusitania. After serving his apprenticeship at Elder’s 
works, he was, for a short period, with Messrs. 
Simons and Co., of Renfrew, oF were then engaged 
on perhaps a greater variety of work than has been 
the case since the firm specialised upon dredging plant 
and worked their way to the front rank in this branch 
of shipbuilding; indeed, many Clyde passenger steamers 
were built at Messrs. Simons’ works in Mr. Samson’s 


day. 
in the Spring of 1863 the subject of our memoir 
entered the Royal Navy, his first commission being in 


'H.M.S. Assurance as second assistant engineer, and 


while on board this vessel he served on the East Coast 
of Scotland, in the Mediterranean, and on the West 
Coast of Africa. Later he was appointed as first-class 
assistant-engineer upon H.M.S. Northumberland, then 
one of our largest warships. He continued in this 
vessel for about two years, and during this time the 
Northumberland and the Agincourt towed the first 
Bermuda floating dock from Sheerness to Madeira, 
where it was taken in charge by other vessels. When 
the Childers scheme was accepted in 1870, in order to 
encourage retirement from the Navy and to facilitate 
the promotion of engineers, Mr. Samson took advan- 
tage of the high pension offered and retired from the 
service. 

It was in 1872 that he joined the Board of Trade in 
the capacity of assistant surveyor, and it will be 
accepted that his six years’ service in the shops and 
seven years afloat had laid the foundations of an ex- 

rience which suited him for the position of surveyor. 
or about a year he was in the Newcastle district, but 
in 1873 he was transferred to London to be assistant 
toMr. Thomas W. Traill, then the Engineer-Surveyor-in- 








Chief. This rapid promotion was an acknowledgment 





of his undoubted ability, and in 1896, when. Mr. 
Traill retired, Mr. Samson succeeded him in the re- 
sponsible office. In the ordinary course he should 
have retired in 1907, having then reached the age of 
sixty-five years, but he was invited by the Board to 
continue his services for two years longer—until 
January last. Since then he has lived in retirement, 
but has not continued long to enjoy the pleasures 
associated with it. 

Mr, Samson was a member of the Institution of 
Naval Architects and of the Institution of Engineers 
and Shipbuilders in Scotland, but took little part in 
the proceedings. He was chosen a member of the 
Committee, presided over by Admiral Buller, in 1892, 
to investigate the subject of the designs of engines 
and boilers for the Navy. This Committee, it will be 
remembered, dealt largely with the question of the 
allowance of weight for forced-draught boilers and 
for high-speed machinery, and the result of the 
deliberations was to ensure that a larger allow- 
ance out of the displacement of the ship was made 
for machinery than had a been the case, 
with the result that greater reliability was secured. 
A decided improvement, however, in this respect was 
not effected until the successful application of the 
water-tube boiler, with its higher steam pressure, and, 
still later, of the steam-turbine. 

Mr. Samson was a member of the Committee on the 
Standardisation of Materials for Ships and Boilers and 
of the Committee of the Privy Council for Trade. He 
held also the position of Inspector of Chain Cable, and 
Anchor-Proving Establishments under+the Anchor and 
Chain Cables Act. In June, 1907, he was appointed a 
Companion of the Imperial Service Order. He married, 
in 1878, Elizabeth Salmon, daughter of Thomas Lewi-, 
of Nantwich, Cheshire, and has three surviving son:, 
with whom much sympathy is felt by a wide circle of 
friends in the shipbuilding and engineering professions. 








GEARED MARINE TURBINES. 
To THE EpiToR OF ENGINEERING. 

Str,—Your article of the’ 17th ult. on an experimental 
spur-wheel reduction gearing for high-power steam- 
turbines, a by Admiral Melville and Mr. Mac- 
alpine, describes an interesting attempt to solve this 

roblem.' The ‘‘floating frame” they have introduced 

or carrying the pinion-shaft certainly is a step in the 
right direction, as introducing in certain respects flexi- 
bility, and consequently automatic adjustment; but it 
may, perhaps, be found in actual: tests that in other 
respects flexibility, though necessary, will still be wanting. 
There remains the difficulty of getting the three bearings 
in the floating frame in line, and it is scarcely to be 
assumed that the angle between the teeth of the two 
pinions at first will be exactly equal to the angle between 
the teeth of the two large gear-wheels, which means that 
before anything like even pressure in the bearings and 
between the teeth can be obtained, the gearing will, like 
other types, have to wear itself in. This ean certainly 
be done, and all would seem well; but then a bearing 
liner in the frame may, for instance, have to be re- 
placed, perhaps in the open sea, and after that the 
gear would bably not stand more than: 25 per cent. 
of its normal full load for some time. The same thing 
would happen when the pinions have to be replaced, 
and they will not last very long with the pressures pro- 

between the teeth. In these instances the float- 
ing frame would thus be of no avail; as it only can equalise 
the sum of the pressures on the two systems of right and 
left-handed teeth, provided the three bearings are in line, 
but can do nothing much towards equalising the pres- 
sures between the individual teeth in each system. 

I should be inclined to believe that the fact, admitted 
by the designers in the case of fixed bearings, that ‘an 
error of alignment of the axes in the vertical plane not 
exceeding yy, in. in length over the bearings would 
entirely upset the uniform distribution of pressure along 
the faces of the teeth” still stands as a heavy indictment 
against this type of gearing, for, as I think, the floating 
frame, though the idea ‘is very attractive, has only 
ae some of the causes of faulty alignment of the 
teeth. 

The Mauretania design seems to indicate a very high 
ree © per inch length of teeth. As far as I can judge 
rom the small-scale drawing, it would appear to be more 
than 1000 lb. Probably there would be required for each 
shaft two or three sets of gearing such as shown, the units 
being flexibly connected, to give the design a chance of 
success by lowering this pressure, assuming that it is at 
all possible to get teeth of about 4 ft. length to make good 
contact all along. 

I have for some time been giving a good deal of thought 
to the problem of gearing for marine turbines, and | 
arrived at the conclusion that it would not be practical to 
use a gearing for'‘transmitting thousands of horse-powers 
which required the accurate workmanship of a scientific 
instrument, and could -not stand parts being replaced 
without danger of upsetting the working. The only solu 
tion with regard to spur-gearing would be, I think, to 
eliminate the necessity for such refinements by making 
every tooth independently flexible, not ;y, in., but 
rbfs in. to y#$5 in., so as to enable sufficient adjustment 
to take place, in order that the sharp blows which wi// 
take place, when teeth come into mesh under heavy pres- 
sure and at high velocities, would be limited by the sma!! 
mass of single tooth, instead of affecting the mass 
of the whole gear-wheel, and thus causing wear, vibration, 
and noise. 








I have designed such a flexible straight gearing by 
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building up the large gear-wheels from a number of 
separate teeth provided with radially extended bases, and 
filling the slots formed between the bases by thin steel 
stampings (British Patent No. 7660, 1908). The teeth 
nd stampings are centred, compressed, and_ firmly held 
in place by means of conical end rings, the gear-ring 
being built up somewhat on the lines of a commutator. 
The teeth are finished after the rings have been tightened 
up, and are really by this simple arrangement secured in 
an eminently strong manner, but able to yield sufficiently 
to keep the variation of the cog pressure within, say, 10 
per cent. of the average. 

Among other things, I have also laid out a Mauretania 
design for this type of gearing, but. on very conservative 
lines, limiting the cog pressure to about Ib. per lineal 
inch of tooth at a pitch-line speed of about ft. 
second, The gearing is applied to three propeller ts, 
each driven by two lines of pinions, connected to inde- 
pendent turbines, with a total length of the driving pres- 
sure line equal to 36 ft., as compared with about 8 ft. to 
10 ft. in the design shown in your article. I did not save 
any of the existing floor s of the engine-room in the 
Mauretania, but just got the gear and turbines in comfort- 


ably. 
7 Yours faithfully, 
Rugby, October 5, 1909. K. ALQuist, 





GASOLINE ENGINES FOR RAILWAY 
SERVICE IN THE UNITED STATES. 
To THe EprTor oF ENGINEERING. 

Sir,—The first use to which the gasoline engine was 
put on the railways of the United States was the main- 
tenance of signals. Situated every 10 or 15 miles, as the 
circumstances demand, are miniature power - stations, 
consisting. of one-cylinder, two-cycle, 10-in. diameter, 
15-horse-power, driving 10-kilowatt direct-current gene- 
rators, which intermittently charge batteries located at 
the signals through a charging line. This system is in 
use on the Lake Shore and Michigan Southern and on the 
West Jersey and Sea-Shore Railroads. The Union Pacific 
Railroad use charging-stations every 40 miles in the 
State of Nebraska, and less frequently in the less settled 
districts. The cells are brought to the small power- 
station for re-charging each month. Small 4-horse-power 
two-cycle engines are sufficient for this work, as the 
current from the rail-circuit is supplied by Cu. Zn. cells. 

For a reserve source of power a small self-exciting alter- 
nator is used bythe Union Pacific Railroad at the Missouri 
Bridge, and this generator is driven by a gasoline engine, 
the alternating current being stepped-down to operate 
through the rail-circuits. An extension of this alternat- 
ing system for operating the block signals would elimi- 
nate many of the gasoline motors. 

On the other hand, reserve power is most conveniently 
arranged for by self-exciting alternating-current genera- 
tors. ‘ One objection to this is that when the main supply 
fails—usually through storms, electrical or otherwise—it 
may be difficult to start up the gasoline engine. 

he water supply for the locomotives in the western 
regions of the United States is obtained from tanks filled 
by pumps from convenient streams, or from wells. These 
pe are located every 40 miles, more or less, as the 
situation and the servicedemand. The pumps are driven 
by gasoline engines. Usually, if the engine nm 
installed some time, it is a Me nye: horizontal, 
with make-and-break ignition ; the more recent engines 
are four-cylinder, with jum k ignition. The rated 
output of the pumps is y 10 horse-power. 


About 10 years ago the track velocipedes used for inspec- 
tion and signal work were replaced ly by the Shef- 
field motor-cars, made at Three Rivers, Michigan. These 


cars were at first single-cylinder (5 in. in diameter) four- 
cycle, and with make-and-break ignition, which gave con- 
siderable trouble. At present these cars are two cylinders, 
vertical (3 in. in diameter) four-cycle, with jump-spark 
ignition. These cars can run at upwards of 30 miles per 
hour, and are usually satisfactory. In cold weather, how- 
ever, the heavy grade (specific gravity 0.77) of gasoline 
(kerosene) which many railways provide gives trouble. 
These cars cost between 40/. and 50/., depending on the 
equipment. 

These trucks were also used on inter-urban electric lines 
for inspection, repairs, and in one if not more, for 
the delivery of morning papers to outlying districts. 

A more striking innovation was the introduction some 
five years ago of an inspection-car, accommodating ten 
passengers, carried on a four-wheeled truck and driven 7 
a two-cylinder, 12 horse-power, four-cycle motor throu 
aplanetary gear. The speed attained was up to 60 miles 
per hour, and it was thus able to make passenger time 
when rupning as an extra. This car was credited with 
arun of 4347 miles for a consumption of only 231 gallons 
(103 English gallons) of gasoline, and of running over two 
miles for 1d. operating expenses, exclusive of wages. 
The car weighs 1650 lb.; the ‘‘Olds” Company built cars 
lighter, seating four people. 

in 1905 the k Island lines (C, R. and P. R. R.) had 
a Sheffield car running for summer passenger service at 
Searcy Ark. The car carried twenty weighed 
7000 Ib., and attained a speed of 30 miles per hour. The 
drive was by chain through a planetary transmission. 
In one month this car carried over 5000 gers. 

in the States of Nebraska, ‘exas, and other 
Mid-West States, the track is frequently obliterated by 
we ds, and recently the Rock Island other railways 
have installed ine weed-burners. 

.\ typical weed-burner is a 3-cylinder 8-in. diameter by 
10 in. -stroke engine, mounted longitudinally on a four- 
wi.cel truck, which is chain-driven through a gear clutch 
a1! a conical friction clutch. 

‘The axle is driven by a 30-in. bevel gear, ratio 3 to 1. 
The gearing of the sprockets are 1 tol and4tol. At 








50 horse-power delivered the car should make 20 miles 
r hour, and for actual weed-burning about 2 miles per 
ar to 4 miles per hour. 
The burner is hauled behind, and has two wings, which 

can be lowered. The centre casting and wings are made 

red-hot by 100 gasoline bunsen flames. 

It is necessary to run the car over the track twice, the 
first time to scorch the weeds and the second time to con- 
sume them. 

The first successful attempt to compete with the loco- 
motive for branch and ‘‘ accommodation” (local) services 
was made by the Union Pacific Company in 1905. As 
this car many of the features of later designs, a com- 
plete description is . It was a four-wheeled 
car driven by a six-cylinder 6-in. by 8-in. vertical four- 
cycle reversible engine. The ine of this and the 
subsequent cars, up to the seventh, were made by the 
Standard Motor Construction Company, of Jersey City. 
The appearance of this car was similar to that of a small 
street-car. . The success of these experimental cars was 
such that, in order to do business with other railways, 
the McKeen Motor-Car Company was organised. 

The cars now being manufactured are mostly of these 


dimensions :— 

Steel Motor-Cars. 
70-Ft. Car. 
44 ft. 2 in. 
ll, 9, 
10 ” ” 
68,000 Ib. 


70 
9 ft. 44 in. baggage ; 
aie mail 


Total wheel-base ... 
Height, rail to roof... 
Width over all 
Total weight 
Seating capacity 


Luggage... None 


The engine for both is a six-cylinder, 10 in. in dia- 
meter, with a 12-in. stroke, reversible four-cycle, 200 
horse-power ; it isstarted by compressed air; the engine- 
room is in front. 

These cars are of steel, the floor, side, and roof members 
being standard angles and channels covered with plate. 
The side plates are No. 12 (just under 4 in.), and the ends 
of roof-plates are No. 16 (exactly i in.). The side sill 
is of I-section depressed in the middle to allow a door to 
be placed there. With this exception the sides are con- 
structed like an N-girder with cross-bracing in the lug- 
gage section. There are two trucks, the front as motor 
truck having 9-ft. 5-in. wheel-base, 42-in. drivers in front, 
and 35-in. trailers, the rear truck has a wheel-base of 7 ft. 
with all wheels 35 in. in diameter. ° Wind resistance is 
reduced by a wedge-shaped frontand a turtle-back roof. 

The most striking superficial features of the cars are 
the arm-doors, which are 30-in., portholes of aluminium, 
which can be hermetically sealed. The ventilation is 
downward by both pressure and suction vents. In winter 
the car is heated by the jacket water, which is more 
than sufficient even in weather below zero. 

m -air brakes are used, the air-tanks being of 
50 cubic feet capacity. This air is also used for starting 
the engine by means of special inlet air-valves, mechani- 
cally operated, with automatic exhaust. The friction- 
clutch and gear-clutch are likewise operated by air- 
yng mounted on the motor-truck, immediately over 
the transmission and clutch-cases. By an ingenious regu- 
lating valve, mounted, together with the brake-valve, on 
a pedestal in front of the engine, the friction-clutch is 
momentarily released as the gears are changed. 

The air for these devices is supplied by an eccentric 
pump on the-main shaft and by a tandem air-gasoline air- 
ump, which is placed in front of the engine. This auxi- 
lary air-compressor is 44 in. by 44 in., rated at 8 horse- 
pore. 1000 revolutions per minute. In an emergency 
d-power can replace all the functions of air-power. 

The engine is Lee transversely across the truck 
immediately behind the driving axle, which is in the front. 

e crank-case, of cast steel, thus acts as a transom to 
the side members of the truck. The cylinders are cast 
in blocks of threes, and are suppo y sixteen 1-in. 
stanchions, which are braced. e cam-shafts are carried 
on both sides of the cylinders, and are driven by a large 
‘‘idler” gear from the crank-shaft. A worm adjustment 
is provided for valve setting. The cam-shafts slide so as 
to reverse the engine and to operate the air-valves as may 
be required. The timers for magneto and coils are like- 
wise moved by a helical key. 

The cylinder heads are cast separate, and contain the 
air, inlet, and exhaust valves, which all open downwards. 
These castings are water-jacketed, the cylinder proper 
having copper water-jackets fitted. 

The crank-shaft is in halves, joined by means of the 
26-teeth 5}-in. driving sprocket, which drives a 5-in. 
Morse chain meshing with a 42-teeth sprocket bolted to 
the “live” element of the large disc-clutch concentric 
with the driving axle. The clutch is operated through 
toggles by either air or hand _—.- 

transmission is either direct or through back 
which reduce the speed by a trifle more than one-half. 

The engine, at 350 revolutions per minute, is rated at 


200 horse-power, but a mile has been accom in 50 

seconds, with a 32-teeth driving sprocket. ' There is the 

— during building, of fitting 42-teeth, 35 or 32-teeth 
riving s 


ets, determined by the’ grades, loads, and 
the aoe that trailers may be attached. 

ese cars cost from 3800/. to 5000/., according to 
equipment, &c., and on several short branches of 18 miles 
or more: handled the entire traffic during the day, the 
heavy freight being hauled during the six hours of the 
os 2g | steam-locomotives. 

n addition to these cars there are some Ganz cars 
running on the Florida East Coast Railway, imported 
from Budapest, and some gtegtn! electric i ric 
carson the Delaware Hudson Railway. The latter 
has a chain drive from a 45-kilowatt generator, controlled 
by a semi-automatic accelerating switch. 








It is in the Mid-West, the South-West, in Colorado and 
California, that this system of handling local traffic’ on 
the main lines and taking entire charge of branch lines 
is most in vogue. Sev are bei in Mexico. 
The two difficulties that they have to contend with are 
the supply of fuel and the labour question. 

In different States different interpretations are placed 
on a “‘train” and a “‘ train crew.” 

This system would be most adaptable to light-railway 
practice, and there is no inherent reason why heavy oil 
could not be used. It might also be applied to armoured- 
train construction, the cars being self-contained units 
a ae to travel over sleepers where the rail had 

n , 
In this connection it should be stated that six coupled 
cars travelled to the Pacific Coast from Omaha and made 
passenger times. The drivers were all drilled, to obey 
instantly certain signals. 

The mobility of such a multiple-unit system during the 
actual progress of a battle would be an enormous improve- 
ment over cumbersome locomotives.’ Such cars might 
even be made capable of moving along macadani roads. 

Tam, yours truly, 
ANLEY M. UDALE. 








“THE COMPLETE STUDENT.” 
To THE Eprror oF ENGINEERING. 

Srr,—Mr. F. Foster does not seem to appreciate pro- 

perly the chief value of a true university education for an 
engineer, which is not the acquisition of knowledge, but a 
training of the mind. This training is all the more neces- 
sary just because in engineering problems very often 
physical processes must be dealt with which are not 
capable of being treated by means of mathematics. If a 
problem in physics can be treated mathematically, only 
the first step of the solution is done by physical imagina- 
tion ; this is then expressed mathematically and thus de- 
veloped, and, finally, the mathematical result is retrans- 
lated into physical meaning. 
When a problem cmnnet be treated by mathematics, not 
only the first step, but all subsequent steps, have to be 
imagined phosialiy, and only a trained intellect can 
follow up a physical process without the help of mathe- 
matics, 

Further on, Mr. F. Foster states that ‘‘ most desi 
are based upon precedent rather than principle.” Now 
the first task of an engineer is to recognise the principles 
as contained in the precedent. He shall be able to: 
improve upon previous constructions only by having 
done so. 

Yours truly, 
L. W. 








FLOATING CRANE FOR MONTREAL. 
To THe Eprror or ENGINEERING. 

Srr,—We beg to take exception to the statement which 
appears in your issue of October 1* to the effect that the 
design of this crane is a copy of the “‘ Hercules” floating- 
crane at Liverpool. 

In cranes of any given type there must necessarily be 

ints of resemblance, but the Montreal crane is totally 

ifferent from the, ‘‘ Hercules” crane in its construction 
as well as its machinery and controlling gear. 
ours truly, 
Ape.esys, Limirep, 
58, Victoria-street, London, 8.W., October 5, 1909. 





Tue Austrian Navy.—The Austrian Cabinet is stated 
to be divided in opinion as to the advisability of proceéd- 
ing with the construction of Dreadnoughts, and next 
year’s naval expenditure is to be reduced by 1,160,000. A 
torpedo cruiser, to be named the Admiral Spaun, is to be 
launched on October 30. She will be the first vessel 
in the Austrian Fleet which will be fitted with Parsons 
turbines ; she is to steam at the rate of 26 knots. 





Tue Six Jonn Cass TrounicaL Instirutr.—An in- 
augural lecture, being the first of a course of lectures on 
fuel, will be delivered by Mr. J.S. 8S. Brame, on Monday, 
October 11, at 8 im at the above Institute, Jewry- 
street, Aldgate, E.C., the ~~ being ‘“‘ Liquid Fuel 
and its Economical Aspects.” ‘The chair will be taken by 
Sir. Boverton Redwood, D.Sc., Past-President of the 
Society of Chemical Industry. 





Lonpon University.—The London University has 
issued a number of its gazette (supplement to vol. ix., 
No. 113, October 4) pages 17 to 22, giving information on 
the series of advanced courses in the faculty of engineer- 
ing and inter-collegiate courses in law and administration. 

e former cover lectures on steam-turbines, railway 
engineering, waterways, harbours and docks, 
parveying, water-supply, sewerage and lighting, and so 
orth. 


Wo.sELey AEROPLANE Motors.—The Woleeley Tool 
and Motor-Car Company, Limited, have already sup- 
plied several of their 50-horse-power wy aeroplane engines 
to intending aviators.. Some of these pee et ines 
have been sent to France, and one will probably be in 
evidence at the forthcoming meeting at Juvisy, if the 
Voisin aeroplane to which it is fitted can be completed 
in time. his engine develops 74 horse-power and 
weighs only 300 lb., and we understand the Wolseley 
ar are now accepting orders for delivery in eight 
wee! 





* See letter from Mr. George Russell on page 447 ante. 
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FAST SINGLE-HANDED STEAM-LAUNCH. 


THat a steam-boat with machinery of 140 horse- 

wer could be capable of being entirely handled 
by a single man would seem, on the face of it, to be 
impracticable, but this result has been achieved by 
Messrs. Simpson, Strickland and Co., Limited, the 
well-known fast-launch builders, of Dartmouth. The 
boat (Figs. 1 and 2) was built to the requirements and 
order of Mr. Leonard Williamson, of ‘Southport, for 
use on Lake Windermere, and has turned out all that 
was desired by her owner. She is 38 ft. in length by 
6 ft. beam, and 3 ft. 3 in. deep. Built of galvanised 
steel, and weighing complete, with machinery on 
board, just over 4 tons, the boat is arranged with a 
large turtle-deck forward extending right aft over the 
boiler, and covering the fuel tanks; aft of this is the 
machinery space, and then comes a large comfortably- 
fitted well carrying about ten people. 

In order to make the boat capable of being handled 
by a single man, coal-firing was, of course, out of the 
question, and a special type of two-drum water-tube 
boiler is employed, designed by the builders, fired 
by means of two large oil-burners, built by the Lune 
Valley Engineering Company, of Lancaster, which 
have proved very satisfactory in giving complete 
pene 4 and ample suppl " steam. e engines 
(Fig. 3) consist of the makers’ very light four-crank 
quadruple-expansion machinery, giving 140 indicated 
horse-power at 1100 revolutions per minute, with 
350 Ib. of steam, and having cylinders 33 in., 54 in., 
74 in., and 11 in. in diameter by 4} in. stroke, and 
weighin 9 ewt. : 

Nickel steel enters largely into the construction of 
the moving parts, and piston-valves are used through- 
out. The high-pressure and first intermediate valves 
are driven by one set of valve gear; the second 
intermediate and low-pressure valves being driven by 
a second set, the two valves respectively being on a 
common crosshead. 

Automatic pressure sight-feed lubricators are pro- 
vided for every part of the engine, controlled by a 
single cock, and these require no attention while run- 
ning. The exhaust is carried up the funnel, and, 
owing to the large number of expansions obtained in 
the engine, is quite silent, while sufficient to create 
a draught for the burners. 

The steering-wheel is placed abreast of the engine 

on the starboard side, and the burner-control levers, 
reversing lever, stop-valve, &c., are all placed within 
easy reach, so that with the perfect control which the 
liquid fuel gives for the fire, the boat is easily handled 
by asingle man. She has obtained a speed of 23 miles 
per hour, and is thus the fastest boat on Lake Winder- 
mere. 
When at full speed, as will be seen from the photo- 
graphs, a good deal of spray is raised ; but there is very 
little wave-making, and unless the wind is on the beam 
the boat is very dry. 








AKRONAUTICS.—The governors of the East London 
College (University of London), Mile End-road, E., have 
arran for a special course of lectures on aeronautics, 
to be given by Mr. A, P. Thurston, B.Sc., M. Aero. Soc. 
Gt. Bn., M. Aerial League, engineer to Sir Hiram Maxim. 
The course of lectures will commence on Monday, 
October 18, at 7 p.m., and will be followed by drawing- 
office practice in the design and construction of aero- 
planes. This course of lectures has been arranged through 
the liberality of Mr. Patrick Alexander, who has very 
generously offered to contribute towards the formation 
of an aerodynamical laboratory at the East London 
College. The following is the syllabus of the lectures :— 
(1) The Normal and Inclined Plane; (2) Stream-Line 
Surfaces, the Centre of Pressure, Resistances of Bodies ; 
(3) The rou and Helicopter; (4) Calculations Ap- 
jlied to a Flying-Machine ; (6) the Biplane; (6) the 

onoplane; (7) Aeronautical Engines; (%) Automatic 
Stability and Control ; (9) Dirigible Ballooys. 





NATIONAL INSTITUTION GF APPRENTICESHIP. —The Right 
Hon. the Lord Mayor, Sir George Wyatt Truscott, desires 
to call attention tothe valuable work which is being done 
by this Institution, whose central offices are 39, York- 
place, Baker-street, in apprenticing boys and girls to 
trades in which skill is required, and to appeal to the 
public for contributions to enable the Council to continue 
to extend its geen national work. The Institution 
tends to diminish the number of the unemployed, who 
are nearly all unskilled. The Council’s report for 1908 
shows that the Institution has great experience and 
exercises a careful discrimination in the selection of 
trades and in the general management. The Institution 
has indentured over 630 apprentices to good masters 
carrying on skilled trades, and thoke apprenticeships are 
supervised by the Council. The number of boys and 
girls applying to be apprenticed is continually increasing, 
and now exceeds 60 per week ; at the present time a 
large number of boys who have served their probation 
satisfactorily are compelled to wait until the money is 
forthcoming to pay the premiums. For such purposes it is 
estimated that a sum of 13,000/. will be required during 
the next twelve months, and the audited accounts show 
that the funds are now practically exhausted. The Lord 
Mayor will be pleased to receive contributions on behalf 
of the Institution. 





SINGLE-HANDED STEAM-LAUNCH. 
CONSTRUCTED BY MESSRS. SIMPSON, STRICKLAND, AND CO., LTD., DARTMOUTH. 








Fic. 1, 





Fig. 2. 
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ACCIDENT TO. COALING PLANT AT DURBAN. 








Fia. 1. 








View From Nortu-East Enp or Quay. 
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Fic. 2, View rrom Soutu-West Position 


WE illustrate above, from photographs for which we 
are indebted to Mr. T. G. Priest, Durban, the result of 
a serious accident that occurred recently to a large coal- 
ing transporter at the Bluff, Durban. This port, as is 
well known, has a very large coal traffic, both for export 
and for bunkering, and the bulk of this is handled on 
the south-east side of the harbour, where an elaborate 
plant has been installed, chiefly on made land, below 
the Bluff. The coaling plant comprises a car-dumper, 
a large coal-storage bin, two large transporters, 
together with ample track accommodation for incoming 
cars and for empties. 

The routine of working is as follows :—The incomin 
loaded railway cars, which are bogie gondola cars of 
25 tons capacity, are hauled into the McMyler side 
dump bucket car-dumping machine. In this the cars 
are tipped sideways, and the contents emptied into a 
large hopper, provided with bottom ‘doors and chutes. 
‘rom this hopper the coal is allowed to fall through the 

hutes into 6-ton buckets standing on flat cars below. 
these cars are then run down the tracks towards the 
storage-bin. Here, if it is necessary to store the coal, 
the 6-ton buckets are picked up by the transporters, 
tlevated, conveyed horizontally over the bin, and the 

al discharged. If a vessel is coaling, the buckets are 
ran out on the transporter booms over the hold, lowered 
to prevent breakage of the coal, and dumped. Ifa vessel 

totake stored coal from the bin, coal is discharged from 
(he bin, through gates and chutes, into the 6-ton buckets 
on the flat cars. These are then run out to a track on 
which they can be dealt with by the transporters. 


The car-dumper can take loads of 71.4 tons, The 








machine is electrically-driven, and the cars are 
hauled up into the cradle by electric motor. The 
storage-bin, which can be seen in Fig. 1, has a capa- 
city of 10,000 tons of coal. Two tracks are laid 
beneath it, and chutes arranged over both tracks. The 
bin is provided with a sliding roof, in sections, to pro- 
tect the coal from the weather. The roof is run off 
along the cantilever girders shown at the back of the 
bin in Fig. I. There were two transporters when 
the plant was completed some eighteen months a 
by the contractors. These had booms about 190 ft. 
long, and the main tower structure spanned three tracks 
of 3-ft. 6-in. gauge line used for the accommodation, 
in case of need, of loaded coal-cars. As may 
gathered from the illustrations, the transporters were 
supported on four four-wheeled trucks. They were 
electrically operated, both te ar handling the coal- 
buckets and traversing, power being taken, by flexible 
cable, from junction posts placed at intervals along 
the track. The coal-buckets were weighed as they 
were run along the boom, on a‘ track-scale. The 
capacity of the plant was about 400 tons per hour. 

The accident, of which we show the result, occurred 
about August 28, in a violent gale. We have no 
actual details of the occurrence, but it is the opinion 
of persons acquainted with Durban ‘that the wrecked 
transporter was blown along the track and finally ran 
off the rails, falling over into the position shown. 
The floor of the operating cabin is seen in Fig. 2, and 

rt of the boom hanging over the quayside in Fig. 1. 
Ke is very evident from these views that a large amount 
of damage was done to the steel-work structure. 





WOOD-WORKER. 


THE machinery equipment of a general pattern-shop 
seldom goes beyond various band and circular-saws, 
owing to the difficulty of finding machines capable of 
effectively dealing with the various and difficult jobs 
which arise. The machine illustrated on Page 486 is 
of interest in this connection, as it meets the difficulty 
as far at least as the common class of core-boxes illus- 
trated in Figs. 4 and 5 is concerned, and for the cutting 
of which it is peculiarly fitted. Work of this type can 
be turned out, by the machine more. accurately and 
much more quickly than by hand, while. mortising, 
tenoning, chamfering, and a variety of other operations 
can be done. The machine is also capable of under- 
taking various cabinet-makers’ work, such as the 
eutting of mouldings, moulded panels, and beadin 

The general lines of the machine will be understood 
from Figs. 1 to 3. It comprises a horizontal spindle 
carrying the ‘tool, which is driven from the flanged 

ulley seen at the right-hand side in Figs. 2 and 3, 

his spindle is carried in self-adjusting bearings on a 
rigid pedestal fixed to the bed-plate. The work is fixed 
on the carrier, which is mounted on a four-legged stand, 
sliding on Y-guides forming part of the bed-plate. 
The position of the stand is controlled by a leadin 
serew and the hand-wheel shown at the left-han 
side in Fig. 1, so that adjustment may be made for 
large or small work. The top of the stand is formed 
with guides, which carry a slide arranged to. move to 
and fro parallel to the spindle axis, thus giving an 
adjustment of the work towards the cutting tool, to 
regulate the depth of cut or for any other purpose. 
This motion is controlled, from either side of the 
machine, by the lower hand-wheels carried between 
the legs of the stand, On the slide a vertical semi- 
circular table is carried (Fig. 1), the face of which 
lies towards the spindle, and on the upper edge 
of which teeth are cut. This table may be moved 
to and fro at right angles to the spindle axis by 
means of the hand-wheels seen in the figures im- 
mediately above those controlling the slide. A slot, 
concentric with the teeth on the rim, is cut in the table 
to take a locking bolt. This bolt secures a long frame, 
which is shown perpendicular in Figs. 1 and 2, and 
in an inclined position in Fig. 3, and carrying a slide 
which can be adjusted along the frame from either 
side of the machine by the hand-wheels at the top of 
the rest. The frame is carried on a pin in the centre 
of the table face, and may be rotated through an aro 
determined by the length of the circular slot. It, is 
driven from the teeth round the edge of the table by 
a worm-wheel connected by a pair of bevels to the 
small hand-wheel at the back. 

The slide in the frame is arranged so that either the 
work-carrier, shown in Fig. 3, or the circular work-table, 
shown in Figs. 1 and 2, may be bolted on to it.. The work- 
carrier is provided with a clamp, guides, and springs, 
for holding the job, and is arranged so that it may 
fixed horizontally, no matter what the angle of the 
slide-rest. This enables work of any length to be fixed 
in the machine horizontally, and grooves to be cut in it 
at any angle by operating the slide. The lower flange 
of the work-carrier is provided with adjustable stops 
which can be set at any angle for the purpose of 
marking off a number of parallel grooves, such as may 
be required in cutting stair-stringers, or in making 
shelves. When cutting such a series of parallel grooves 
it is not necessary to mark off more than the first two, 
since, when the first is cut ard the work moved into 
position for the second, the stop may be set in such 
a way that as the work is fed forward by hand it 
naturally falls into, the correct position, the groove 
just cut forming the gauge for the position of the 
next. Stops are provided so that the length. of 
each cut, either horizontally or vertically, may be 
regulated and a number of slots or grooves. of like 
length repeated. Stringer-boards up to 25 ft. in 
length, in teak, have been cut on these machines. A 
semi-cireular groove of 4 in. or 5in. in diameter can 
be cut at the rate of 2 ft. per half minute. 

The circular work-table shown in Figs. I and 2 is 
used for core-box or pattern-making, or where curved 
or circular work is required. It is secured to the face 
of the slide by a pivot-bolt, on which it revolves, and 
is driven from the teeth cut on its circumference by a 
worm-wheel connected to the small hand-wheels seen 
at each side of the slide-rest. After erection each 
machine is adjusted and marked so that the centre of 
the work-table may be set true with the centre of the 
revolving spindle. A pointed finder is provided in 
connection with the spindle, so that if the table is set 
in its central position, and a piece of work clamped in 
lace, -a circle of any desired diameter may be set. off 

working either the slide or the angular table, 
allowance, of course, being made for the size of the 
cutter. A small plunger is provided to engage with 
the flange of the work-table, so that various angles can 
be struck with certainty and rapidity. 

A variety of cutters has been designed for use with 
the machine, the more important being made in high- 
speed steel; while an extension cutter-holder is pro- 





vided, so that inside core-boxes of varying diameter or 
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depth may be convenientiy cut. A specially difficult 
valve core-box, with five varying openings with flanges 
and curves, has been cut in a few hours on one of these 
machines. 

The machine, which has been patented in England, 
America, and Germany, occupies a floor space of 
7{t. 6 in. by 4 ft., and weighs 23 cwt. It is manu- 
factured by Messrs. Robert 8. Allan and Co., of 
Gateshead-on-Tyne, while a general agency for it is 
held by Messrs. Thomas Robinson and Sons, of 
Rochdale. 


MEYER’S OIL-FUEL SYSTEM. 

Tux Smith’s Dock Company, Limited, North Shields, 
have fitted Meyer’s system of oil-fuel burning to the 
Pectan, of the Shell Line, and to the Oberon and 
Trinculo, owned by Messrs. C. T. Bowring and Co., 
the work being supervised by Mr. Barringer, of Messrs. 
Jacob and Barringer. The feature of the system is 
that the oil is fed to the nozzle at a pressure of 25 lb. 

r square inch, and a temperature of about 200 deg. 
Fabr. In the Trinculo, which went on trial on the 28t 
ult., there are two oil-pumps, the suction heater has 
also two filters, and there are two delivery heaters, 
one in each case being a stand-by. Steam is passed 
through three stop-valves into the coils of the delivery 
and suction heaters, flowing thence into the main 
exhaust-pipe, which also takes the exhaust from the 
pumps. e supply-pipes from the various fuel-tanks, 
each with a separate stop-valve, deliver into a distri- 
buting-box, which is connected to the pipe communi- 
cating with the suction heater. The pump draws the 
oil through the pipe from the filter out of the 
suction heater, and ys Bae it to cne of the delivery. 
heaters, and thence through a pipe to the furnaces, 
Each furnace is provided with a distributing-box, 
having four jets, each controlled by its separate valve. 
Each jet consists of a nozzle having a needle spring 
pressed into place by a spring and end cap, and pro- 
vided at its end with a screwed portion, by which 
the oil under pressure is sprayed with a centrifugal 
motion into the furnace. e fuel delivered is regu- 
lated by the stop-valve of each jet, and any excess 
delivered by the pump is discharged through the 
spring-pressed by-pass valve back to the suction 
heater, so that the supply can be regulated without 
reference to the speed of the pumps, although these 
are worked to meet the maximum demand. The 
furnace front is fitted into the furnace-tube, so as 
to leave an annular space between the front and the 
furnace tube, while the periphery of the front has 
angularly disposed ribs, by which the air is heated in 
ite passage through the annular space. Upon the fur- 
nace front, and covering the annular space, is a ring 
damper, having a screw arrangement on its inner sur- 
face which co-acts with studs on the furnace front, 
having the function of a male screw. On the ring 
being rotated by the handle, the face of the ring can 
be brought up to, and be receded from, the furnace 
front, so that the area of the air-passage can be regu- 
lated at will. 

The following results of the trial have been supplied 
by the Smith’s Dock Company, Limited :— 

Diameter of om ang cylinders, 26 in., 43 in., and 72 in. 
by 48 in. stroke. 

Revolutions, 68 to 69 pcr minute. 

180 lb. working pressure. 

Steam pressure, 178 Ib. 

Pressure in maximum-pressure chest, 68 Ib, 

Pressure in low-pressure chest, 13 Ib. 

Vacuum, 25 in. 

Indicated horse- 

Consumption o 
0.94 Ib, of oil. 

Specific gravity of oil fuel 65.5, dex. Fahr., 0.895, 
and equal to about 40.15 cubic feet per ton. 

Pressure of oil at heaters, 25 1b. 

Mean temperature of oil at burners, 200 deg. Fahr. 

Mean temperature of furnaces at front of striking 
column—+t.c., 5 ft. 9 in. from furnace front, taken 
with a Siemens water pyrometer—2290 deg. Fahr. 

Temperature 3 ft. 6 in. in from furnace front, by 
thermo-pyrometer, 1870 deg. Fahr. 

Temperature in air-conveyor passages 9 in. in from 
front, 370 deg. Fahr. 

Temperature at base of funnel, 520 deg. Fahr. 

Temperature on deck, 58 deg. Fahr. 

Temperature in stokehold, S deg. Fahr. 

Air passing through each front per minute, 3,322 
cubic feet. 

Air passing down one veutilator per minute, 12,964 
cubic feet. 

Pressure in stokehold, 2.3 in. 

Total heating surface, 7281 square feet. 

Mean speed, 11.1 knots by log. 

The following auxiliaries were also working :—Steam 
steering-gear, dynamo, Weir feed-pumps, and Gwynne’s 
circulating-pumps. 








wer on trial, 2417. 
fuel per indicated horse-power, 





HxeticoLtanp.—The German Government is pushing 
forward harbour works at Heligoland. The works have 
resented great difficulties, and the project which has 


mn prepared will involve an outlay of 1,500,000. Of 
this amount 100,000/. was expended in 1908, and a further 
200,000/. to 240,000/. will bé paid out this year. 








NOTES FROM THE UNITED STATES. 
PuILapEeLPuia, September 29. 

Some excitement has been created in the steel market 
by the remarkable demand for Bessemer pig, which 
has just reached 18 dols. under a heavy demand for 
next year’s delivery. Last week’s ‘sales at Pittsburg 
amounted to 55,000 tons. The total sales there since 
September | are 140,000 tons, which will reach by the 
close of this week 200,000 tons. Predictions are freely 
made that Bessemer pig will reach 20 dols. before the 
rush subsides. One reason for the advance, not only 
in Bessemer, but in other kinds of pig, is the advance in 
coke. Electrical companies and machinery-makers have 
suddenly come into the market for crude iron, evidently 
surprised at the remarkable demand which so suddenly 
appeared. Coke-makers are predicting that prices, 
which have been ranging from 2.60 dols. to 2.75 dols., 
will reach 3 dols. for next year’s delivery. Steel billets 
are also very scarce for prompt delivery. The mills 
have been filling up wit orden for nearly all kinds 
of iron and steel products faster than recent reports 
have shown. Every effort is being made to get full 
capacity from the steel-mills. Many of the larger 
ones are sold ahead from sixty to ninety days. 
only quite recently that a number of large consumers 
have discovered this fact. They are now endeavourin 
to place orders which would have been placed a mont 
ago had they been aware of the actual situation. As 
a result of this influx of inquiries, prices are hardening. 
Ordinarily this would make no difference, but it will 
in these cases, because manufacturers, foundrymen, 
and others have made estimates on a large volume of 
work based on the lower prices which have been 
evalling during the oe month. Some plate and 
shape-mills in this State are sold ahead until 
January, but this does not mean that their entire 
capacity is thus absorbed. The plate-mills have been 
especially fortunate in securing business. American 
railroads are equipping with steel cars almost exclu- 
sively. This is bringing work to the plate-mills. The 
wheel plants are as busy as the plate-mills, and one or 
two wheel-making plants are now projected in the 
Pittsburg district. The latest authentic information 
concerning railroad building is that the Harriman 
lines are to make extensions, approximately 2100 miles, 
which involve an estimated outlay of about 100,000,000 
dols. ‘This mileage will cover the entire trans-Missis- 
sippi region. Several hundred miles will be laid in 

exico, amounting to over 1000 miles. One of these 
enterprises is pushed by the Southern Pacific Company, 
which will construct 830 miles to connect with the 
Mexican Central Company. It has been known for 
ae — that the Illinois Central Railroad is to be 
electri ui over certain portions, especiall 
in and jena hicago. Some pos of an official 
announcement is expected on this matter on October 20, 
when the annual meeting of the company takes place. 
The rail-makers are expecting a large volume of busi- 
ness from the railroad companies during the coming 
three months, ; 








THE STATUS OF THE ENGINEERING 
PROFESSION.* 
By G. Attan Tuomas. 

In depicting the difficulties which the professional 
engineer has to contend with, the author remarks that 
although the science of engineering enters very largely 
into modern civilisation, the position of engineers at the 
present day is far from satisfactory, and will not improve 
until definite steps are taken to secure for them that 
recognition which is accorded to members of other pro- 
fessions. The term ‘‘ engineer” is too loosely applied, 
and is often used by those who have no proper claim to 
be so described. Every branch of the profession, civil, 
mechanical, and electrical, isequally concerned, and they 
should unite toovercome the obstacles by which they are 
handicapped ; some of these difficulties being stated as 
follows :— 

Overcrowding of the Profession.—This is due to the con- 
stant influx of men lacking sufficient scientific training, 
who have no great love for their work, but are petra: 
—— by the ease with which a footing may be quined. 

tsuse of the Term “ Engincer.”—This word is seen 
tacked on to almost every industry, and, unfortunately, it 
has gone on for so long that the only remedy will be to find 
anew word with which to designate members of the profes- 
sion, unless means can be devised for restraining the use 
of the old title by unauthorised persons. 

Multiplication of Socteties.—The tendency of the present 
day is all towards an increase in the number of engineer- 
ing societies, but, although such associations do work, 
it is a mistaken policy to allow members to use the initials 
of societies other than the three principal institutions as 
a distinguishing mark. 

dvertt. Engineering businesses cannot refrain 
from advertising, but no professional man should he 
allowed to advertise, whether he be a consulting engineer 
or the ma: of a business concern. 

General.—In the absence of any legal status, it is 
difficult to establish a scale of fees, and so to prevent 
cutting of prices. Consultants are also unfairly hampered 
by manufacturers who give advice, naturally biassed, on 


* Abstract of a paper read before the Society of Engi- 
necrs, October 4 1909. 


It is | be 





engineering matters, and prepare estimates and drawings 
free of charge, in order to secure work for the firms with 
which they are connected. 

Having sketched the chief hindrances to the advance- 
ment of the profession, the author proceeds to outline a 
scheme for their removal. In the first place, he advo- 
cates the election of a ‘“‘Central Organising Body” from 
members of the three most important Institutions, thos 
of the Civil, Mechanical, and Electrical Engineers 
respectively. Such a body should be equally repre- 
sentative of each institution, and for this purpose each 
should be placed on the same footing, since, as far as the 
scientific training of their members is concerned, there is 
no material difference. The ‘‘Central Body,” when com- 
plete, should endeavour to obtain recognition asa legalised 
corporation by Act of Parliament, and should have 
supreme organising and judicial powers in all matters 
relating to the profession. They should also have power 
to appoint committees to deal with special subjects. The 
points to which they should first apply their energies 
should be: (1) registration ; (2) education ; (3) minimum 
fees; and (4) organising funds to aid invention and rc- 
search. An effort should then be made to formulate 
schemes for the establishment of an information bureau 
for engineers and the institution of a benevolent fund. 

In conclusion, it is remarked that every effort should 
le to arouse interest in this important question of 
reform, because delay will only tend to make the problem 
more complex. 

The author of this ry bes been awarded the Status 
Prize for 1909, offered by the Society of Engineers for the 
best y submitted on the above subject. It should be 
no that this prize is open for competition during the 
next four years, full particulars being obtainable from the 
secretary. 








GENERAL TRADE Norticrs.—The Derwent Valley Water 
Board have placed an order with M. Armand Puech for 
the application to the roughing-filters at Bamford, which 
are on the Puech-Chabal system, of an apparatus for 
cleaning the separate compartments of the filters through- 
out their depth, and without handling of the materials 
in any way, by means of air and water combined. 





Lioyp’s_ Rerurn or Sx#ipwrecks. — The quarterly 
return by Lloyd’s ister shows that the total losses for 
the three months are 138 vessels, of 164,184 tons, of which 
118,794 tons are of steamers, and 45,390 tons of sailing 
ships. Wrecks account for 82 of the total number of 
vessels, and for 90,801 tons; collisions for 22 ships, of 
38,363 tons; and foundering for 14, of 17,174 tons. The 
results are about the average. 





LEcTURES ON STOKING.—A special course of twenty 
lectures to stokers will be given at the Borough Poly- 
technic Institute, 103, Borough-road, S.E., under the 
auspices of the Coal-Smoke-Abatement Society. The 
opening meeting was held yesterday, the 7th inst. ; the 
following meetings will be held every Thursday at 
8.30 p.m. The fee for the course, to which all stokers 
are eligible for admission, is 3s. The lectures will deal 
with fuel; the duty of a stoker; combustion ; boiler 
settings ; and so forth. 





ANCIENT ARCHITECTURE.— Mr. Banister Fletche-, 
F.R.1.B.A., gave the introductory lecture of a course ot 
twenty-four University Extension lectures on ‘“‘ Ancient 
Architecture” at the British Museum on Tuesday after- 
noon. The lectures are to be illustrated by some 1200 
views, the object being to transport students, as it were, 
to the actual sites, and so familiarise them with the prir- 
cipal buildings; and during the twenty-four hours so spent 
they will be enabled to study what would require in 
actual travel at least as many months. The lectures are 

iven on Tuesday afternoons, at 4.30, in the Assyrian 

aloon. The subject of the next lecture will be 
“Egyptian Architecture,” and all particulars can be o! - 
tained from Miss Gaudet, hon. secretary of the course, 
120, Cheyne Walk, Chelsea, S.W 





THE LATE Mr. Sypney Smiru, or NorrincHam.— A 
portrait of the late Sydney Smith, of Nottingham, 
the eminent inventor and engineer, has been presented 
to the Institution of Mechanical Engineers, Storey’s 
Gate, St. James’s Park, London. With the portrait 
there have been given descriptive drawings of the first 
steam-gauge, which was one of the most important of 
Sydney Smith’s inventions, and is regarded as the origin 
and foundation of the steam-gauge industry. This 
discovery was made in 1847, — by it the inventor's 
name became widely known in the engineering world. 
Amongst other inventions due to Mr. Smith’s ingenuity 
may be mentioned a rotary steam-engine, rotary stocking- 
frame, spring safety valve, self-acting damper regulator, 
portable gas apparatus, &c. 





INSTITUTION OF Mrintnc Exectricat Enotnrers.— A 
well-attended general meeting of the Institution of Min- 
ing Electrical ) at was held at the Royal Victoria 
Station Hotel, Sheffield, on Saturday, the 2nd inst. ‘Tle 
President (Mr. Wm. Maurive), in opening the proceed- 
ings, said that the time had arrived for putting the affairs 
of the Institution on a legally-cunstituted basis. To effect 
this very desirable end~it had been necessary to draw up 
a ‘“‘memorandum” specifying the objects for which the 
Institution was formed, and Articles of Association 
under which it purposed working. The Council had 
arrived at what seemed to be a sound and satisfactory 
working scheme. It was expected that the final draft 
would be sent to the Board of Tradein a few days. Im:ne- 
diately the meee vy formalities had been completed 
arrangements would be made to hold an inaugural general 
meeting. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday mornin 
he pig-iron market opened firmly, and a fairly aon 
business was done in Cleveland. warrants. The total 
turnover amounted to 10,000 tons at from 52s. 54d. to 
52s. 44d. to 52s. 6d. to 52s. 54d. cash, at 52s. 74d. twenty- 
five days, 52s. 104d. November 26,.53s 2d. December 22, 
and 53s. 3d. and 53s. 34d. three months. At the close 
sellers quoted 52s. 6d. cash, 52s. 9d. one month, and 
53s. 4d. three months. In the afternoon the tone was a 
shade stronger, and prices were 14d. dearer. The deal- 
ings were limi to 3500 tons of Cleveland warrants 
at 52s. 7d. cash, 52s, 8d. twenty-five days, 53s. Nov- 
ember 26, and from 53s. 3d. to 53s. 44d. ovis months. 
Closing sellers quoted 52s. 74d. cash, 52s. 104d. one month, 
and 538s. 54d. three months. On Friday morning a strong 
tone prevailed, and some 10,500 tons of Cleveland warrants 
were put through at 52s. 84d., 52s. 8d., and 52s. 84d. 


cash, 52s, . and 52s. - twenty-seven days, 52s. 104d. 
and 52s. 114d. th, 
three months. 


one month, and at 53s. 54d. and 53s. 6d. 

Sellers’ prices at the close were 52s. 9d. 
cash, 53s. one month, and 53s. 64d. three months. Sellers 
of hematite quoted 63s. three months. The market was 
easier in the afternoon, when 4000 tons of Cleveland 
warrants changed hands at 52s. 64d. cash, 52s. 74d. five 
days, 52s. 8d. nineteen days, and from 52s. 11d. to 52s, 10d. 
one month. The session closed with sellers ‘quoting 
52s. 64d. cash, 52s. 10d. one month, and 53s. 44d. three 
months. There were no buyers of hematite, but sellers 
quoted 62s. 6d.. one month, and 63s. three months. 
On Monday morning the market was again easier, and 
7500 tons of Cleveland warrants were put through at 
52s. 44d. and 52s. 4d. cash, 52s. 74d. fourteen to sixteen 
days, 52s. 6d. four days, and 53s. 3d. and 53s. 2d. three 
months. Closing sellers — 52s. 44d. cash, 52s. 74d. 
one month, and 53s. 24d. three months. In the afternoon 
a better tone prevailed, and Cleveland warrants were 
dealt in at 52s. 54d. cash and nine days, 52s. 44d. four 
days, 52s. 7d. twenty-one days, and 53s. 3d. three months. 
The turnover amoun to 3500 tons, and sellers’ closing 
quotations were 52s. 54d. cash, 52s. 9d. one month, 
and 53s. 3d. three months; On Tuesday morning 
the market was quietly steady, and 2000 tons of 
Cleveland warrants changed Hands at 52s. 74d. twenty- 
one and twenty-two days, and 53s. 3d. three months. 
Closing sellers quoted 52s. 54d. cash, 52s. 9d. one 
month, and 53s. 4d. three months. In the afternoon 
there was little doing, and prices were easier. The busi- 
ness consisted of one lot of Cleveland warrants at 52s. 44d. 
cash, and at the close sellers quoted 52s. 5d. cash, 52s. 84d. 
one month, and 53s. 3d. three months. When the market 
opened to-day (Wednesday) the tone was somewhat weak, 
and 9000 tons of Cleveland warrants were dealt in at from 
52s. 14d. to 52s. 3d. cash, at 528, 54d. twenty days, 52s. 6d. 
November 12, and 52s. 104d. one and three months. 
Closing sellers quoted 52s. 34d. cash, 52s. 64d. one month, 
and 53s. 14d. three months. ere were_cash sellers of 
hematite ‘at 62s. 3d., and buyers at 62s. 6d. three 
months, but no business was done. At the afternoon 
session the market was very dull, and only one lot 
of Cleveland warrants was done at 523. 4d. per ton 
fourteen days, and sellers’ closing quotations were easier 
at 52s. 3d. cash, 52s. 6d. one month, and 53s. 0jd. three 
months. One lot of hematite changed hands at 61s. 6d. 
cash, with sellers over at that figure, and buyers at 61s. 
The following are the market quotations for makers’ 
(No. 1) iron:—Clyde, 63s.; Calder and Gartsherrie, 
63s. 6d. ; Summerlee, 65s. 6d. ; Langloan, 62s. 6d. ; and 
Coltness, 88s. 6d. (all ship; at Glasgow) ; Glengarnock 
(at Ardrossan), 64s. 6d. ; Shotts (at Leith), 63s. 6d. ; and 
Carron (at Grangemouth), 65s. 6d. 

Sulphate of Ammonia.—A quieter tone prevails in the 
sulphate of ammonia market, and the price quoted to-day 
is 11l. 7s, 6d. per ton for prompt business, Glasgow or 
Leith. The total shipments from Leith Harbour last 
week amounted to 558 tons. 

_ Scotch Steel Trade.—No improvement has taken place 
in the Scotch steel trade within the past week, and the 
demand for heavy material is so poor that much of the 
ro|ling-mill plant in the district is standing idle. Much 
of the large quantity of material which was booked about 
a couple of months ago was of aspeculative character, and 
with consumers ordering very sparingly, producers are 
feeling the want of specifications to a very marked degree. 
Last week it was agreed by the Scotch makers to 
reduce the export price for ship-plates by 2s. 6d. per ton, 
so that the quotation is now 5/. 15s. per ton, less 24 per 
cent., which is exactly the same as that of the North-East 
Coast makers, The official prices for the home market are 
as follow :—Ship-plates, 6/. 2s. 6d. per ton ; angles, 5/. 15s. 
per ton; and boiler-plates, 7/. 2s. 6d. per ton—all less 5 
per cent. 5 he germ isin good request this week, the 
demand for a being especially active. Steel joists 
for home requirements have been advanced in price by 5s. 
er ton. Orders for from 1000 to 2000 tons will now be 
booked at 52. 10s. per ton—less 24 per cent.; lots of from 
000 to 1000 tons at 5/. 12s. 6d. per ton—less 24 per cent.; 
anc! lots under 500 tons at correspondingly higher rates. 
Yalleable-Iron Trade.—The West of Scotland malleable- 
n makers are as badly off for specifications as ever, 
1 in a number of the works Monday is generally an 
ic day. Many of the orders coming on the market are 


p~ing into merchants’ hands, as their prices are a 
deal lower than those of the local producers. The prices 
on offer for export lots are so poor that some makers will 
no! consider ‘han. 

lipbuilding.—That the shipbuilding industry in Scot- 
land has improved steadily oF late there is ample evi- 
dence, for not only was the output for the past month 
well up to the average month of September, but the 








booking of new contracts amounted to about 45,000 tons. 
This latter figure intluded orders for nine torpédo-boat 
destroyers for the Government, which have been placed 
as follow:—Three with the Fairfield Shipbuilding and 
Engineering Company, Limited, Govan; three with 
Messrs. John Brown and Co., Clydebank; two with 
Messrs. William Denny and Brothers, Dumbarton ; and 
one with s. A. and J. Inglis, Pointhouse. The 
following was the output of new tonnage for the past 
month, with the totals for the nine months to date :— 


September, 1909. Nine Months, 1909, 








Vessels. | Tons. Vessels. Tons. 

The Clyde 18 45,991 164 268,449 
» Forth 2 1,245 14 8,807 
» Tay 1 250 10 8,520 
» Dee 2 1,230 30 6,102 
28 48,716 218 291,878 


The Clyde total for the past month is the largest output 
for the month of September since the year 1902, when the 
figure was 53,045 tons, with the ‘single exception of Sept- 
ember, 1906—the year of record yy Ac the out- 
put was 46,366 tons. The returns for this year bid fair to 
exceed those of last year, for already the Clyde total is 
over 23,000 tons larger than the output during the corre- 
sponding period of 1908. For some months back the 
general opinion has been that we are on the eve of better 
times, and with a much-needed improvement in general 
trade throughout the world more up-to-date tonnage is 
bound to be required. Some owners, it is said, are alread 
looking abead and beginning to prepare for the improve- 
ment in business so eagerly awaited on all hands.” 

Scotch Pig-Iron Trade.—There has been no falling off 
in the demand for the ordinary qualities of Scotch pig 
iron, and makers report the position as highly satis- 
factory. The inquiry for hematite is , but the high 
quotations given by makers do not tend to result in much 
more booking’in the meantime. x 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—There has been a fair 
amount of business passing in Cleveland pig iton this 
week, and the first for America is being loaded at 
the wharf of Messrs. Wilson, Pease, and Co. Inquiries 
from the United States are rather numerous, and the 
American demand is for both Cleveland and hematite 
iron, as well as spiegel. The latter is regularly sent to 
the States, but it is long since Cleveland or hematite was 
sold to the other side of the Atlantic. Further busi- 
ness with America is confidently anticipated. Several 
parcels of scrap have been sold to the States. The 
most unsatisfactory feature of the market continues 
to be the fact that production of pig iron is in excess 
of requirements, with the result that stocks go on in= 
creasing; but it is hoped that this will’ be altered 
by a continuation of American buying, A good ‘many 
sales of No. 3.g.m.b. Cleveland pig iron have beem made 
this week, at 52s. 6d. for early f.o.b. delivery, but there 
are now merchant sellers offering at 52s.,3d. No. 1 
is 54s. 6d.; No. 4 foundry, 50s. 9d.; and No. 4 forge, 
50s. 3d. per ton. Though there is little doing in East 
Coast hematite pig, values are moving up, and traders 
speak very hopefully of the future. The general market 
quotation for this year’s delivery of Nos. 1, 2, and 3 
is now 60s., and for delivery over the first quarter 
of next year the price is fully 62s. 6d. It is still 
difficult to fix values of foreign ore, owing to the 
continued stubborn attitude of the mine-owners abroad, 
all of whom are well sold, and who refuse to quote just 
now. Odd lots are omg | to have changed hands on 
the basis of 17s. ex-shi 
Rubio of 50 per cent. quality, but forward contracts could 
not be made on such terms. Coke is very strong, average 
blast-furnace qualities being fully 17s. Gtivecell here. 


Blast-Furnacemcn’s Wagcs Advanced.—The average net 
selling price of No. 3 Cleveland pig iron for July, August, 
and September has been certified at 48s, 3.54d. per ton, 
as compared with 47s. 6.71d. for the previous quarter ; 
and, in accordance with sliding-scale arrangements, blast- 
furnacemen’s wages are raised by 1 per cent., thus raisin 
wages from 19.25 per cent. above the standard to 20. 

yer cent. above the standard. The advance takes effect 
Ce the 2nd inst. 


Manufactured Iron and Steel.—On the whole, satisfac- 
tory and encouraging accounts are given of the various 
branches of the manufactured iron and steel industries. 
Prices are slow to adyance, but prospects are much 
better than they have been. Several firms are now fairly 
well off for orders. The placing of further shipbuildin’ 
contracts is very cheering news. Joists have been rained] 
5s. Common iron bars are 7/.; packing-iron or steel; 
5l. 5s.; iron eres 6/.; iron ship-angles, 7/.; iron 
ship-rivets, 7/. 3s. 9d.; iron girder-plates, 6/. 5s.; iron 
boi cyt omens 7/.; steel bars, 6/.; steel ship-plates, 6/.; 
steel ship-angles, 5/. 7s. 6d.; steel boiler-plates, 6/. 15s.; 
steel rivets, 7/. 10s.; steel strip, 6/. 2s, 6d: steel hoops, 
6l. 5s.; and steel joists, 5/. 12s. 6d. to 5l. 17s. 6d.— 
all less the customary 2) per cent. discount. Cast- 
iron railway chairs are 3/. 10s.; cast-iron columns, 6/. 10s. ; 


light iron rails, 61. 7s, 6d. ; heavy steel rails, 5/. 5s. ; and | pl: 


steel railway sleepers, 6/. 10s.—all net cash at works. Iron 
or steel galvanised corruga sheets, 24 gauge, in 
bundles, stand at 11. f.o.b.—less the usual 4 per cent. 

ox weed of Iron and Stecl.—September shipments fell 
considerably short of anticipations.’ Loadings of pig 


iron amounted to only 96,878 tons, 84,915 tons being 
cleared at Middlesbrough, and 11,963 tons at Skinnin- 


grove. 


Shipments for the latter port were nearly all for 


Tees for prompt delivery of | Th 


Scotland. Of the pig cleared at Middlesbrough 57,599 
tons went to foreign firms, and 27,316 tons to coastwise 
customers. The largest buyer was Scotland, to which 
country 16,511 tons were despatched, while France re- 
ceived 9677 tons ; Canada, 9050 tons ; Germany, 8981 tons ; 
Japan, 6455 tons ; Sweden, 6010 tons ; Belgium, 4353 tons; 
Italy, 3634 tons ; and Denmark, 3086 tons. Manufactured 
iron cleared during September was returned at only 10,990 
tons, 5426 tons going abroad, and 5564 tons coastwise ; 
and steel —— last month amounted to 36,944 tons, 
28,507 tons of which went to foreign countries, and 8437 
tons to coastwise buyers. Once more India was the 
largest importer of both manufactured iron and steel, 
erat Foy tons of the former, and 5126 tons of the 
latter. Argéntine imported steel to the extent of 
4469 tons; Canada, 3680 tons; Natal, 3184 tons; and 
Northern Nigeria, 3001 tons. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
New Master Cutler. —With all the quaint pomp which 
marks the time-honoured ‘function, Sheffield’s Mastet 
Cutler .was' on Tuesday installed in his ancient chair. 
Mr. Herbert Barber, the latest occupant of the chair, is 
a member of one of the city’s oldest families, He succeeds 
Mr. Douglas Vickers, a head of. the famous firm of 
Vickers Sons and Maxim: Mr. Barber isa Sheffield man 


y born and bred,and has had an active business career as 


partner in the firm of Messrs. Daniel Doncaster and Sons, 
steel manufacturers. He is forty-eight years of age, and 
has’ followed his father in the great: interest he took in 
the Friends’ movement. ; 


Iron and Steel.—Despite the brave attempts to keep an 
optimistic face turned towards’ the future, the present 
fs of ‘the iron and steel trades is far from satis- 
actory, and the silver lining of the cloud is provi 
transparently thin.’ There is a complete lull in the loca’ 
iron market. This is partially accounted for by the exten- 


sive and hasty buying a few weeks ago, but as makers are 
well sold for several monthe, wes are hsoping up their 
prices, The bar iron. and finished. iron branches are ex- 


a ag begs" By contrast with thedepressed stateofhome 
trade the consular returns of the value of exports from this 
district to the United States during the past quarter is 
distinctly encouraging. In many ways the quarter was 
exceptional, as in the early part there was a rush to get 
steel into the States before the new tariff came into force.’ 
The armament houses are providing steady employment, 
although there seems to be no undue haste on the part of 
the Government to give out the orders that have been 
anticipated so long. There are also some signs that the 
improvement in the shipbuilding trade is likely to be 
substantial, but the steel rail trade is very s nt. 
Indeed, there seems to be very little brightness in the 
outlook for those firms who have big plants for turning 
out railway tyres, axles, and springs. There is little 
doing in the engineering trades. One Tinsley firm has 
just opened a new'wire mill, doubling their productive 
capacity, and it is stated that they have enough orders to 
keep both the old and new mills going night and day for 
twelve months. This represents 25,000 tons of finished 
material, and is the, biggest volume of. work of the kind 
ever booked for one period. The lighter steel branches 
have only a moderate amount of work. There is also 
slackness in the silver-plate trade, while the cutlery de- 
partment is very disappointing just at a time when there 
should be a big rush of work. 


South Yorkshire Coal.—There is some unrest in the South 
Yorkshire coalfield, and the number of minor disputes 
has hampered the output. There are still big quantities 
of steam-coal going away to the Humber, which is indica- 
tive of the imminent closing of the Northern Baltic ports. 
ere is alsoa good tone in the home demand, and values 
remain firm, as the foreign inquiries with regard to next 
year’s contracts are very good. There is more activity in 
the matter of house- , and both first and second grades 
are hardening in price. Coke is going away freely, and 
stocks are not increasing. Ordinagy’South Yorkshire 
material is quoted up to lls. 6d. per ton. Good slack is 
in demand at 5s. per ton. 





NOTES FROM THE SOUTH-WEST, 

Cardiff.—Steam-coal has remained generally steady, 
and colliery-owners have shown little disposition to accept 
lower prices for either the best Cardiff or Monmouthshire 
large steam-coal. The best large has made 17s. 6d. to 
17s. 9d. per ton, while secondary qualities have ran 
between 15s. 3d. and 17s. per ton. ouse-coal has ruled 
firm ; the best ordinary qualities have made 15s. to 16s. 
per ton, while No. 3 Rhondda Jarge has brought 17s. 3d. 
to 17s. 6d. per ton. Foundry coke has been quoted at 
19s. to 22s. per ton, and furnace ditto at 17s, 3d. to 18s. 
per ton. As regards iron ore, Rubio has made 16s. 6d. 
to 17s. per ton, upon a basis of 50 per cent. of iron and 
charges, including freight, insurance, &c., to Cardiff or 
Newport. 


The Swansca Valley.—There has been little improve- 
ment in the steel trade. Pig iron has been fairly active, 
and Messrs. Baldwin’s Liandore Works have their full 
staff employed. There has been a good output of tin- 
ates, 


The Eight Hours Act.—A decrease has been remarked 
in the coal output of South Wales collieries since the 
Eight Hours Act came into force. Mineral traffic on the 
Taff Vale Railway shows a daily decrease of over 1000 
tons, and sixteen engines have been’ taken off the line. 
On the Barry Railway a similar state of things exists, and 
at some collieriés wages have been reduced, and colliers 








are complaining. 
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WOOD-WORKING MACHINE. 
CONSTRUCTED BY MESSRS. ROBERT +8. ALLAN AND ©O., 


ENGINEERS, NEWCASTLE-ON-TYNE. 
(For Description, see Page 483.) 
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® Bevctan MetaciureicaAt Inpustry.—The profit real- outlay being principally made on the rolling- 
ised in 1908-9 by the Thy-le-Chateau and Marcinelle Blast- | mills. It is expected that the current year will 
Furnaces, Forges, and Steel-Works Company was 88,6291. | benefit from this policy. After writing down 
This satisfactory result was largely attributable to a | capital out of revenue to the extent of 48,557/., 
reduction effected in producing costs in consequence of the council of administration recommend a 
improvements in plant and tools. A further improve- | dividend of 3/. 12s. per share, payable Nov- 
ment expenditure of 32,423/. was incurred last year, the ember 1. 
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NOTICES OF MEETINGS. 


Norta or ENGLAND INSTITUTE OF MINING AND MECHANICAL EN- 
GINBERS.—Saturday, October 9, in the Wood Memorial Hall, New- 
castle-upon-Tyne, at 2 p.m., there will be a general meeting. The 
sowing peer will be open for discussion :—‘‘ Electricity in Coal- 
Mines,” by Mr. Robert Nelson (Trans. Inst. M.E., vol. xxxvii., 
page 459). The following paper will be read or taken as read :— 
** Automatic Cage Tub-Stops,” by Mr. T. Campbell Futers. A new 
patent combined pedestal for colliery-tubs, rollers, shafting, &c., 
will be exhibited and described. 

Tue Instrrvtion oF MecnantcaL Exoinegas: GRapuaTEes’ Asso- 
CLATION.—Monday, October Il, at 8 p.m. A paper will be read by 
Mr. J. E. 8S. Lockwood, Graduate, on “Invention and Industrial 
—— ; with a Treatise on the British Patent System.” Mr. H. 
Graham Harris, Vice-President, will occupy the chair, 

THe INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS.— 
Wednesday, Octeber 13, at 8 p.m., at the Institution of Mechanical 
Engineers, Storey’s-gate, 8.W. Dr. H. 8. Hele-Shaw, M. Inst. C.E., 
will deliver his presidential address on “ Aerial Automobilism. 
The chair will be taken at 8 p.m. 

THE ASSOCIATION OF ENGINBERS-IN-CHARGE.—Wednesday, Octo- 
ber 13, at 8 p.m., at St. Bride’s Institute, Bride-lane, Fleet-street, 
E.C. Presidential address by Mr. Henry Adams, M. Inst. C.E., 
M.I. Mech. E.; F.S.L, &c., on “Standardisation.” Mr. James 
Swinburne, F.R.S., M. Inst. C.E. (retiring President), will occupy 
the chair. 

Tue InsTirvTe oF MetaLs.—Thursday and Friday, October 14 
and 15. Programme of proceedings :—Thursday, October 14, at 
10 a.m., general meeting in the hall of the Municipal School of 
Technology, Sackville-street, Manchester. Afternoon visit to the 
University of Manchester, and inspection of the Municipal School 
of Technology. Friday, October 15, at 10 a.m., general meeting. 
In the afternoon there will.be visits to works. e following isa 
list of papers that are expected to be submitted :—‘‘ The Constitu- 
tion and Properties of the Ternary Alloys Aluminium-Copper-Tin,” 
by Mr. J. H. Andrew, M.Sc., and Mr. C. A. Edwards. ‘* The Sur- 
face Appearance of Solders,” by Mr. C. O. Bannister and Mr. H. J. 
Tabor. ‘‘ TheTechnical Assay of Zinc,” by Mr. H. W. Greenwood. 
‘*Notes on the Production of Pure Spelter,” by Mr. J..8. Glen 
Primrose, | ‘‘ Some Causes of the Corrosion of Copper and Brass,” 
by Mr, E. L. Rhead. “The Elastic Breakdown of Non-Ferrous 
Metals,” by Professor C. A. Smith, M.Sc. ‘‘ The Copper-Zine Alloys 
—a Study of Volume Changes during Solidification,” by Prof 
T. Turner, M.Sc., and Mr. M. T. Murray, M.Sc. 

Tue Institution OF MECHANICAL ENnoinners.—Friday, October 15, 
at 8p.m. Paper to beread and discussed :-—‘ Heati Transmission,” 
by Professor W. E. Dalby, Member, of London. ; 

Tue Junior Institution or Enarxeers.—Friday; October 15, at 
7 p.m., visit to the Model Engineer Exhibition; Horticultural 
Hall, Westminster. 








REApINe - Cases.—Reading -cases which will hold twenty-six 
numbers of ‘* ENGINEERING,” may be had of the Publisher or of any 
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ELECTRICAL INVENTION. 


We do not know whether or not it is intended 
to publish the introductory lecture on electrical 
inventions and the training of electrical engineers 
delivered by Professor J. A. Fleming, F.R.S., at 
University College on Wednesday last, but certain 
of the truths therein enforced cannot be too fre- 
quently and too authoritatively emphasised. A 
certain school of thought, very prevalent and very 
popular, particularly amongst that fluent section of 
society which provides so great a proportion of our 
public speakers and of our writers for the Press, is 
accustomed to look upon the whole of the material 
advance characteristic of the last 100 years as the 
work of the community at large rather than of the in- 
dividual, and as due in any particular case to men, 
and not to the man. Emerson, with clearer insight 
into actual facts, asseverated that every new inspira- 
tion in art, literature, science, or mechanics is essen- 
tially an individual effort. Many of the literary 
gentlemen who, too indolent or indifferent to study 
the history of material progress, evolve a substitute 
therefor out of their inner consciousness, would 
admit readily enough that there is no common de- 
nominator conceivable between Shakespeare and the 
ordinary writer of a penny novelette. Literature, 
indeed, is the one subject of which they know some- 
thing, and in this branch of human effort they are 
accordingly compelled to admit the force of Emer- 
son’s aphorism. Curiously enough, however, they 
do not by analogy conclude that the same law in all 
probability holds sway also in the regions as to 
which their information is neither detailed nor 
precise. With some lingering tradition as to the base- 
ness of mechanics, they seem to conceive that genius 
and character are unessential to progress in the art 
of the engineer—defining the latter in its most 
general sense—an art which alone has made it pos- 
sible for these islands to support a population of 40 
millions. It was John Stuart Mill who pointed out 
that, mental phenomena a. human activity 
consists merely in altering the position of things. 
Value, however, depends not merely on the fact 
that atoms or larger masses are displaced to 
new locations—that is to say, ov labour—but 
on the way in which this transfer of matter is 
effected. The rearrangement of a mass of type by 











a compositor may have as its object the enshrine- 
ment of a sonnet by, say, Swinburne, or of the 
ephemeral verse which occupies the corner devoted 
to unpaid contributions by a country nape = ef 
one day, and fades into a well-deserved oblivion 
on the next. Whether a given displacement of 
matter results in a seemnekibii engineering triumph 
such as the Forth Bridge, or in a disastrous catas- 
trophe such as overtook a recent rival, depends, 
in general, on but a very few individuals. 
The workmen employed on two structures with 
such different fates may have been equally skilful, 
and the contractors equally painstaking and honest. 
Good workmen and honest and careful contractors 
are, fortunately, readily attainable by whosoever is 
willing to pay fair prices for sound work. The 
difference in the final outcome depends, however, 
not on these, but on some one individual who is 
definitely responsible for the success or failure of 
the work. 

The earth being of limited area, whilst mankind 
tends to increase up to the limits fixed by the danger 
of starvation, the hope of the future, Professor 
Fleming pointed out, rests in the due encourage- 
ment of the few individuals borne with ability and 
character. Many seem to us to over-estimate the 
importance of environment in the formation of 
character, and, indeed, a phrase in Professor Flem- 
ing’s lecture might, perhaps, be interpreted in the 
same sense; but though ‘training is important, 
students of eugenics agree with breeders of race- 
horses, that the three. essentials to success are 


summed up in one—viz., ‘* good stock.”. Fortu- 
nately, ‘‘sports,” nevertheless, do arise, which 
at rare intervals very valuable members of the com- 


munity originate from very unpromising ancestry, 
and ample provision should be made for their 
detection and training ; but the idea prevalent ‘in 
some quafters that a university education should 
be the fortune of all is based upon the totally 
erroneous idea that there exists vast masses of 
unexploited ability in the children of our elemén- 
tary schools. Actual experience has shown that 
the average of the scholarship students from 
these schools are inferior intellectually to the 
average of the ordinary students — on to the 
university from the secondary schools. In short, if 
there is any truth at all in the doctrine of natural 
selection, no other result was to be anticipated, as 
those sections of the community which gain their 
living by the use of their heads, rather than of their 
hands, is automatically both recruited and purged. 
Professor Fleming touched lightly on the disas- 
trous Electric Lighting Act of 1882, and he might 
also well have drawn attention to the equally unwise 
Tramways Act of 1870. As our governing classes 
will not take the trouble to learn the truth about 
these Acts for themselves, it is very important that 
gentlemen like Professor Fleming—who cannot, 
following the usual methods of the municipal poli- 
tician, be accused of having a personal interest in 
the matter—should enforce on every occasion the 
absolutely calamitous effects of these Acts on 
the development of electric engineering in this 
country. Unfortunately, Professor Kapp, totally 
misunderstanding the character of the complaint 
made, last year thought to dispose of it by 
pointing out that a larger quantity of electricity 
was now generated in this country than in Ger- 
many, and that it was, moreover, sold ata cheaper 
rate. Had the Acts resulted merely in a few years’ 
delay in the erection of power-stations and the 
equipment of tramways, the matter would have 
been trivial, but, as Professor Fleming pointed out, 
national wealth consists less in the possession of 
accumulated capital in the shape of harbours, 
railways, factories, and the like, than in the brain 
power to direct labour and to devise novel adap- 
tations of the powers of Nature to the use 
and service of man. It was, we believe, Mr. 
Andrew Carnegie who said that he could better 
afford to have the whole of his enormous plant 
utterly destroyed than to lose the small group of 
ge individuals who formed the organising staff of 
is works. In 1882 the largest works in the world 
manufacturing heavy electrical machinery was situ- 
ated in this country. The industry ohn doemiahing, 
and the profits associated with successful pioneer- 
ing were being duly reaped, and to no small de 
re-sown in the conduct of that experimental work on 
which future progress depends. The effect of the 
ill-advised legislation above referred to was to cut off 
at the source the financial support essential to the 
development of invention, with the result that in this 
field we now import improvements ready-made from 
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Germany or America, and have become to no incon- 
siderable degree mere electrical children of Gideon 
—hewers of wood and drawers of water—tributary 
to foreign patentees. The one rift in the clouds has 
been the astonishing success of the steam-turbine 
as applied to the driving of electro-generators, a 
triumph wholly attributable to a single individual. 
Unsolved problems still exist in electrical engi- 
neering, but it may safely be asserted that their 
solution will never . effected by a State-controlled 
corps of engineers. Of these problems the most 
important for our distant descendants will un- 
doubtedly be the direct conversion of sunlight into 
mechanical work. Professor Fleming stated, in his 
lecture, that the tropical sun may fairly be esti- 
mated as pouring down energy at an average rate 
of 7000 horse-power per acre, so the potentialities 
of the desert regions of the world in the matter of 


power production are almost inconceivable. The 
translation of this theoretical emer I into 
a commercial success is, however, y likely to 


be effected in our time or generation, as the obvious 
solution of the problem in utilising the sunshine for 
steam-raising necessarily involves the loss of some 
90 per cent. of the energy originally available. 

In concluding his lecture with some words of 
advice to his students, Professor Fleming em- 
phasised the importance of a strong body to success 
as an engineer, second to which he placed organising 
ability and the power of controlling and persuading 
men. Mr. Mordey, who presided, also Maid stress 
upon the enormous importance of a knowledge of 
business methods to an engineer, 90 per cent. of 
whose work, once a responsible position is attained, 
may consist in preparing and perusing contracts and 
specifications. He also gave most excellent advice 
as to the aim which a student from a technical col- 
lege should set before himself on entering a factory. 
He said that such students should act so that, when 
their time was up, their foreman would at any time 
be prepared to take them on as workmen. Young 
technical-college students able to hold their own at 
the bench or erecting-shop were, he remarked, the 
very men likely to be chosen, later on, to go out on 
erecting jobs at home or abroad, with a practical 
certainty of thus early attaining to hier posi- 
tions. 





THE MAGNETIC STORM AND AURORA 
OF SEPTEMBER 25. 

THE magnetic storm of the afternoon of Satur- 
day, September 25, seriously interfered with the 
working of telegraph apparatus in the United 
Kingdom for several hours. Reports to the same 
effect came from the Continent and also from 
America, and displays of aurorge seem to have been 
noticed in different parts of both hemispheres. 
Underground cable-lines and radiotelegraphic ser- 
vice did not suffer, however, and it is noteworthy 
that the radiotelegraphic operators on steamers, at 
any rate, do not become aware of auroral displays at 
all. At Kew, we see from a communication which Dr. 
C. Chree has addressed to our contemporary Nature, 
_ the magnetic storm was unusually severe, but of 
rather short duration. The disturbance set in at 
11.43 a.m., and for the following nine hours there 
was an almost uninterrupted succession of large 
oscillatory movements in the magnetic curves, especi- 
ally those of declination and horizontal force. No 
noteworthy movement was recorded after 8.30 P.M., 
and by 1 o'clock, next night, little trace of any dis- 
turbance was left. But when the storm was at its 
height, the oscillatory changes in the magnetic ele- 
ments were too great for the width of the photo- 
graph P im on on which they are recorded ; the traces 
got off the sheet repeatedly, and the maximum 
intensity of the disturbance could not be measured. 

After some exceedingly rapid oscillations at the 
beginning of the storm, the declination needle 
travelled to the east of its usual position for 
about 15 minutes, by more then ithe 72 minutes of 
are which limited the registration of the apparatus. 
Coming back later, the needle was deflected to 
the east, and the total excursion described in half an 
hour was considerably more than the 2 deg. 7 min. 
that could actually be measured. At 8.7 and 
8.22 p.m. a westerly movement of 95 minutes of 
arc was followed by an easterly movement of 
84 minutes of arc. The disturbances shown by the 
horizontal force were not less remarkable. At the 
commencement of the disturbance the horizontal 
force decreased by 430 y (ly = 0.00001 ¢.g.s. unit) 
within ten minutes ; the trace left the p andl re- 


turned, and travelled in the opposite direction ; and 





further, very large movements were almost coin- 
cident with the large fluctuations of the declination 
needle after 8 p.m. The total fluctuation of the 
horizontal force, 740 y, merely marked the width of 
the photographic paper again. According to H. 
Ebert, the rapid fluctuations in the earth-field are 
best studied with the aid of the Ader-Einthoven 
chord galvanometer. The vertical force was not 
so badly disturbed apparently, but the range of the 
instrument, 530 y, was largely exceeded. The con- 
clusion is that the magnetic elements have not been 
so severely shaken since October 31, 1903, and 
probably not since February 13, 1892. 

The chief interest of magnetic storms, which are 
also described as manifestations of earth currents, 
lies in their apparent connection with auror and 
with sun-spots or prominences. Dr. Chree briefly 
discusses the first question, and Professor A. Fowler, 
of the College of Science, South Kensington, refers 
to the big sun-spot of the same date and to the 
spectroscopic observations of the aurora at London. 

e have several theories of aurore. K. Birkeland 
studied them some years ago in the northern regions, 
and was able to imitate most auroral phenomena 
by means of discharge-tubes, and the detailed 
account of his recent continued observations and 
researches is expected with interest. He suggests 
four elementary groups of disturbances, equatorial 
and polar, both negative and positive, all due to 
electrical corpuscles from the sun, in explanation of 
the very complex phenomena. Lemstrém produced, 
in 1882, aurore over a mountain in Finland by 
arming the mountain top with pointed copper rods 
which were insulated from the mountain, but 
joined to an earthed zinc plate at the foot of the 
mountain. A. Paulsen, who watched aurorz for 
many years in Greenland, broadly distinguished 
between steady aurorz of the luminous arch or 
drapery types, which do not, as a rule, disturb the 
magnetic needle, and intermittent auror in which 
radial streamers are prominent, and which disturb 
the needle. 

The various theories of Birkeland, of Arrhenius, 
of Nordmann, and the deductions drawn by 
Maunder from the Greenwich observations, Dr. 
Chree remarks, all point to the sun as the ultimate 
source of the disturbance, and to some form .of 
electric discharge—ions, electrons, or some carriers 
of electricity—as the immediate vehicle. . The 
electrical nature of the aurora is difficult to dispute, 
and the fact. that magnetic storms like that, of 
September 25 are associated with aurorw, visible 
far outside the polar regions, unquestionably sup- 
= in some ways theories such as those of 

irkeland and Arrhenius. But when we come to 
details difficulties present themselves, Dr. Chree 
submits. If magnetic storms are directly due to 
the electrical currents which render the upper 
atmosphere luminous, how comes it to pass that 
the visual phenomena of aurors are so constantly 
changing, while the larger movements of the 
magnets take five and twenty minutes to accomplish, 
during which the force appears to change at a 
uniform rate? In high latitudes, moreover, as we 
see from Paulsen’s classification, magnetic storms 
and aurorz are both of very common occurrence, 
and may continue day and night, but the association 
of the two phenomena is difficult to recognise there. 
There are great aurore without magnetic storms, 
and magnetic storms without aurore. Dr. Chree 
suggests the possibility that the visual phenomena 
represent merely intense local concentration of elec- 
trical currents, while the main portion of the dis- 
pos is more persistent, but invisible. There is 
another difficulty in the fact that the horizontal 
force frequently (as on September 25) remains de- 
pressed below the normal value after the storm has 
ceased. The electrical current may demagnetise the 
earth and alter the distribution of the magnetism, 
and the recuperative tendencies may profoundly 
modify the:magnetic phenomena. Thus Dr. Chree 
would not at nt subscribe to any theory. 

Professor Fowler points out that a large sun-spot 
was, on September 24, a little to the west of the 
central meridian—that is'to say, in what is re- 
garded as apparently the most favourable position 
for causing magnetic disturbance. On the evening 
of September 24 he did not test the overclouded sky 
spectroscopically. On September 25 the sky was 
again overclouded ; but inca were manifestations 
of auroral display, and the characteristic (unidenti- 
fied) green auroral line was seen at first near the 
zenith, later in every direction, even in the feeble 
light reflected from a pocket-handkerchief. This was 
particularly noticeable about 7 p.m.; the auroral dis- 








play became very feeble after 8 r.m., but appeared 
again about 9 p.m.; the times of maximum magnetic 
and auroral displays would not therefore quite 
agree. The general distribution of the green line 
with a completely clouded sky is exceedingly rare. 
Some faint bands in the green and blue, mentioned 
by other observers of aurorze, were also seen, but 
no trace of the red line, characteristic of crimson 
aurore. As regards the sun-spot, Professor 
Fowler noticed a brilliant reversal of the C line of 
hydrogen over one of the umbre at midnight on 
September 24, due to a very bright prominence. 
This is interesting; for, according to Tacchini, 
Lockyer, and others, it is the prominence, rather 
than the spot, which causes the magnetic dis- 
turbance. 








THE LABOUR CONFLICTS IN SWEDEN. 
A.tTHoucH the Government’s attempt to mediate 
between masters and men in the still remaining 
comprehensive conflicts, which were unaffected by 
the collapse of the general strike, was hailed with 
much satisfaction both by many of the men and by 
the public generally, the specially-appointed media- 
tors were on September 28 compelled to admit that 
the negotiations had fallen through. In the matter 
of the separate conflicts the Union of Swedish Em- 
ployers replied in the negative to the mediators’ 
= concerning the Mockfjérd conflict, the 
orberg-Atsan railway conflict, the Marieberg 
works. Other proposals were accepted by the em- 
ployers, whilst some were only aquiesced to subject 
to certain modifications. ‘The men’s organisation 
accepted the mediators’ proposals as regards the 
special conflicts, with two or three exceptions. 

The mediators’ proposals as regards regulations 
and negotiations, &c., were, to a great extent, 
based upon the existing laws for the settlement 
of labour conflicts in Canada. They had reference 
to conflicts being settled by arbitration, and to 
a State arbitrator giving his opinion in all labour 
disputes before open conflict was declared. These 
poenen’s made by the mediator were not accepted 

y the conflicting parties. The employers, instead, 
brought forward a new proposal, which stipulated 
for the fixing for a given time of certain. principles, 
such as the freedom of labour, that foremen should 
not belong to the men’s trade unions, permission 
for a main organisation to declare a strike or lock- 
out during the time of an agreement, which were 
all old demands, besides several new ones. The 
employers did not insist upon an unmodified 
acceptance of their proposal, but demanded, in 
principle, the acceptance of a proposal of this 
nature, and that without any delay. 

The men’s reply was to the effect that they could 
not at the present time bind themselves by any 
statement of matters of principle, but they were 
willing to negotiate about them when the acute 
conflicts had been settled. 

A suggestion by the mediator to the effect that the 
special proposals should be accepted all round, that 
the conflicts should terminate, and that free and open 
negotiations should commence before a fixed date, 
was apparently favourably received by the men, but 
was not found acceptable by the masters, partly on 
account of diverging opinions in the matter of a 
couple of wages disputes, and more especially on 
account of the principles which the ,employers 
looked upon as essential for a settlement. As 
neither side would give way in the matter of the 
acceptance of rules for governing negotiations, which 
the employers made a sine qué non.for the termina- 
tion of the conflict, the mediator finally proposed 
that the disputes in the special conflicts and the 
matter of rules should be referred to arbitration, 
which proposal, however, was rejected by both 
sides. After this the attempt at mediation was 
declared to have failed. ' 

This negative result came both as a surprise anc 
as a disappointment. The opinion had gained 
round that, however unbending the masters might 
. the men would be pleased to accept almost any 
terms to bring the conflict to an end and return to 
work. ‘Their leaders are, of course, in an awkward 
position, and in some quarters they are simply 
charged with having brought the mediation to 
nought, so as to — the day of the final reckon- 
ing, which, one would imagine, cannot be stave«! 
off much longer. Others blame the employers, anc: 
others, again, the mediators. The falling throug! 
of the negotiations is, however, most regrettable 
as it is likely to emphasise still further the diffe- 
rences between masters and men. It is expected 
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by many that the men will try and return to work, 
in many cases, at least, independent of the wishes 
and instructions of their organisations; in which 
case the latter will have lost their hold on the men, 
and, consequently, their prestige and authority. 
Men are said to be leaving the organisations in great 
numbers in order to resume work, and it has been 
prophesied that when the forthcoming Trades 
Union Congress assembles most vacancies will have 
been filled. 


Mr. von Sydow, the director of the Union of | 1909 


Swedish Employers, has stated that the reason of 
the negotiations proving futile was to be found in 
the fact that the workmen would not guarantee the 
freedom of labour and the right of the masters to 
manage the work. All organised employers are 
agreed about these demands, and as they could not 
be complied with, the mediation was bound to fall 
through. The men had for some days taken up 
an expectant position, pending the result of the 
negotiations, but after the failure of these had 
become known, the men returned to work in 
large numbers. Within a week 21,000 men had 
returned to work, and at the end of September 
there were only about 70,000 hands out of work. 
A number of trade unions have been dissolved, and 
others have terminated their connection with the 
all-country organisation. 

The timber exporters appear to be undecided as 
to the position they are to take up with regard to 
their German contracts, which contain strike and 
lock-out clauses, and a meeting held at Stockholm 
in order to discuss the question did not lead to any 
result, each exporter being at liberty to act as he 
sees fit. -The English and French contracts do not 
contain any strike and lock-out clause, and the 
vendor is bound to deliver what he has sold, even 
if it can only be done the following year. 





GERMAN ELECTRICITY WORKS. 

In the year 1895 the Elektrotechnische Zeitschrift 
began to publish yearly statistics concerning the 
electricity works of the German Empire, which were 
public in the sense that they supplied some of the 
electricity they generated, if not all of it, to the public. 
The compilation involved a good deal of trouble 
—even now information is withheld in some cases— 
and expense, and whenthe statistics for 1907, appear- 
ing in 1908, covered 75 pages of the journal, which is 
the organ of the Elektrotechnische Verein, the 
Verein resolved to publish the statistics henceforth 
in the form of a pamphlet, to be obtained from 
Mr. Julius Springer, at the price of six marks, and 
to give only an extract of the report in the journal. 
The first issue of this booklet is now out, and the 
Elektrotechnische Zeitschrift of September 30 con- 
tains an extract of the report, which deals with the 
state of affairs on April 1, 1909. There is thus no 
special report for the year 1908, and the report 
brings matters more nearly to the date at which it is 
published than previously. It is improved also in 
other respects ; but the tariffs adopted in the various 
districts have been omitted. This is to be regretted, 
we think; for though the price of electricity is no 
doubt, as the report points out, much influenced by 
the position and the local character of the district, 
which may be essentially residential or industrial or 
agricultural, on a large or a small scale, the price is 
an item concerning which very considerable interest 
is likely to be taken by the reader. Yet it may be 
that the mere statement of the tariff might prove 
misleading rather than instructive. 

On April 1, 1909, 4636 towns, villages, &c., were 
being supplied with electricity by 1978 works:; 
to the latter number have to be added 107 works, 
about which reliable information was not available. 
The number of works for the year 1907 was 1530 ; 
there is thus an increase of 448 works in two years. 
In reality, the number of new works is greater, 
because several old plants have been incorporated 
into old concerns, and have thus apparently. dis- 
appeared. Sixty-four works were in the course of 
construction ; this number is smaller than in pre- 
vious years, but the new method of compilation 
would account for part of the deficiency. ‘The new 
additions comprised works of all sizes ; works of a 
capacity of more than 2000 kilowatts had increased 
from 37 to 53, and works of 5000 kilowatts capacity 
from 28 to 40, for instance. The following figures 
concern the number of glow-lamps and arc-lamps 
(the figures in brackets indicate average equivalents 
of 50 watts and of 10 amperes respectively), the 
capacity of the stationary and clectric tramway or 
railway motors, both these in horse-powers, and the 








capacity of apparatus for heating and gery = in 
kilowatts :—12,808,351 glow-lamps (670,418 kilo- 
watts), 234,566 arc-lamps (129,011 kilowatts), sta- 
tionary motors of 896,910 horse-power, car-motors 
of 286,910 horse-power, heating apparatus aggregat- 
ing 37,721 kilowatts—a total of 1,872,592 kilowatts. 
Current for tramways was supplied by 151 works. 
The following table explains the systems of the 
various central power-stations and the capacities 
of generators and accumulator batteries for April 1, 





System. | ae | Generators. | Batteries. 
kilowatts | kilowatts 
Alternating current 47 18,463 338 
Polyphase current. . 133 186,428 1,367 
Direct current os ‘ 1543 261,525 101,052 
Mixed and unknown i 4 521,448 70,988 





As regards the primary power, 713 works relied, 
in 1909, on steam exclusively, 177 on water only ; 
36 works were really transformer stations; 294 used 
internal - combustion engines. Both water and 
steam-power were utilised in 348 works, and various 
(partly unknown) sources of power were used in 
410 works. In 351 localities there were gas works 
in addition to the electricity works ; in 1010 locali- 
ties electricity alone was being supplied—no 
while there was no definite information under this 
heading from 617 localities. The number of works 
relying exclusively on internal-combustion motors 
shows the greatest increase of late ; the respective 
figures for the years 1906, 1907, and 1909 were 
180, 210, and 294 works. The distribution was, in 
1448 works, exclusively by overhead lines ; in 133 
works only by underground cables ; in 381 by both 
systems. Short cables, merely serving for crossing 
railway lines, &c., are not counted. 

Only one of the public electricity works could 
boast of an age of 27 years, and one of an age of 
24 years. The rapid development set in shunt 
twelve years ago, there being now 95 works in 
existence which have a history of at least twelve 
years. Municipalities and governments owned 632 
of the works ; 1328 works were the property of 
companics or private individuals; the ownership of 
18 works was not discovered. As regards the sizes or 
total capacities of the existing plants, we find the 
following :—729 works of a capacity of 100 kilo- 
watts or less; 662 works of a capacity up to 
500 kilowatts ; 123 works of a capacity up to 1000 
kilowatts ; 71 works of a capacity up to 2000 kilo- 
watts ; 53 works of a capacity up to 5000 kilowatts ; 
21 works of a capacity up to 10,000 kilowatts ; and 
19 works of a capacity exceeding 10,000 kilo- 
watts. The 93 largest works had an aggregate 
capacity of 785,000 kilowatts. The largest of these 
were the Berlin Electricity Works (148,462 kilo- 
watts), Hamburg Electricity Works (33,864 kilo- 
watts), Oberschlesische Electricity Works at 
Gleiwitz (26,577 kilowatts), Frankfort-on-the-Main 
(municipal, 23,006 kilowatts), Rheinisch- Westfa- 
lische Electricity Works at Essen (22,400 kilowatts), 
Saarbriicken (Prussian Department of Mines, 21,650 
kilowatts), Munich (municipal, 20,030 kilowatts), 
Fr. Krupp at Essen (18,787 kilowatts), Dortmund 
(municipal, 17,070 kilowatts). Most of the other 
large town works, those of Diisseldorf, Cologne, 
Stuttgart, Aachen, Charlottenburg, Dresden, Bres- 
lau, Magdeburg, Elberfeld, Bremen, Leipzig, 
Halle, &c., are also municipal, and there are further 
combinations of corporations and firms for the elec- 
tricity supply of districts. There are, on the other 
hand, important combinations of collieries for the 
same object. 











EXPERIENCE UNDER THE WORK- 
MEN’S COMPENSATION ACT. 

Srycr the High Courts have been closed for the 
vacation our notes on workmen’s ;. compensation 
appeal cases have been suspended, and it seems a 

roper time, after the two years’ operation of the new 

w, and a succession of judgments in the Court of 
Appeal on doubtful points, to ask the question, Is 
the Act of 1906 a success or a failure ? 

From the point of view of the Legislature which 
passed the Act, it is perhaps safe to say that it is 
a qualified success. What was clumsy and ambiguous 
in the construction and: phrasing of the Act has 
been made fairly workable, as far as the arbitra- 
tors’ courts are concerned, by the common-sense and 
lucid directions of the Court of Appeal. Consider- 
ing that it introduced an entirely novel principle 
into the Employers’ Liability Law, this new Act has, 


in a 
the relations of master and servant. Before com- 
pensation for injuries was made compulsory, the 
worker who met with an accident in the course of 
his employment was dependent either on the 
benefit funds of his trade union or friendly society, 
or on mutual employer and employés’ funds, or on 
the generosity of his employer, or on public charity. 
The Acts of 1897 and 1906 stated definitely that 
the employé, who is more or less exposed to danger 
in the course of his daily work, is not able alone to 
support the risk of being incapacitated or cut off 
altogether +S momentary accident. Such risk is 
too great to be a fair burden upon the worker, and, 
in the absence of generous treatment byan employer, 
to be suddenly thrown upon the tender mercies of 
the workhouse is a calamity and a humiliation against 
which the worker cannot make adequate provision, 
In every county court in the kingdom the arbi- 
trators are daily settling disputed claims; but, 
besides these, there are countless settlements made 
amicably between masters and servants themselves 
of which the public never hear at all. Thus it ma 
be said the operation of the Act of 1906, whic 
applies to all workmen, is, in its beneficent effects 
to the workers, beyond all calculation. It has cer- 
tainly robbed the tempurary incapacity of a worker 
involved in an accident of the ible misery 
of lingering poverty and starvation—not of the 
worker himself alone, but of his dependants also. 
The nation would not, even if it could, get rid of 
this feature of the Workmen’s Compensation Act. 
There are certain industrial diseases scheduled, 
such as would doubtless properly demand com- 
pensation the same as accidental injury. There 
are also not a. few cases where the Court of 
Appeal has given compensation for disease fol- 
lowing an accident, and where injury or death 
has been regarded as immediately caused b 
heart disease or apoplexy or pneumonia, whic 
has been induced by an accident to the worker in 
the course of his employment. These decisions 
have, unfortunately, encouraged certain workers 
to make claims which it is sometimes difficult for 
the arbitrator to deny. One man suffers from 
rupture or hernia, or swollen glands or eczema, and 
blames it on a severe strain suffered at his work, and 
makes a claim, and gets sometimes compensation for 
accidental injury. A stiffened joint, neuralgia, or 
rheumatism, or even housemaid’s knee, sometimes 
suggests a claim, and the chance of getting half 
wages during the period of ‘*incapacity,’’ and, 
perhaps, something also from the friendly society, 
tempts the lazy worker, or the physically feeble, to 
concoct a case. Medical experts in these compen- 
sation cases have we a new type of com- 
plaint—a very old trouble with a new name; it is 
called ‘‘ergophobia,” which, in simple language, 
means ‘hatred of work.” These “‘ work-shirkers” 
are the worst enemies of the honest working 
classes, and they are a nuisance to the county 
courts, where their applications are heard. A 
struggling doctor in a slum district will some- 
times support the application which a hungry 
solicitor is eager to exploit. It must be ad- 
mitted the County Court judges, as arbitrators 
in these compensation cases, as a rule are not 
easily deceived ; but when there is a doubt, they 
ive the applicant the benefit of the doubt. 
This comparatively small, but increasing, class of 
shirkers has already had the effect of alarming 
the insurance companies, who are in the business 
to make money, and keenly resent having to pay 
the claims of fraudulent applicants. ‘A stringent 
medical examination in many large firms is being 
enforced upon their workers before they are em- 
ployed, and any trifling physical weakness, which 
may afterwards be made the excuse for ‘‘accidental” 
incapacity, is enough to cause the employé to be 
put outside the gate. The Act, which came in as 
a blessing, is now promising to be indirectly the 
means of adding to unemployment where those who 
are suspected of being physically unfit are con- 
cerned. Some of the insurance companies’ experts, 
on behalf of this class, are asking that there should 
be freedom granted to the workers to contract out 
of the Act. This, however, might lead timid 
employers to adopt the rule of making ‘‘ contract- 
ing out” of the Workmen’s Compensation Act a 
condition of employment, and thus the Act, which 
was intended to be a blessing to honest workers, 
may become a ‘*‘ dead letter.” 
For the first year, the insurance companies, 
before they fully realised the cost of workmen’s 


uiet, peaceful way, worked a. revolution in 





compensation claims, encouraged the accident busi- 
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ness ; the workmen merrily responded, and ‘‘ appe- 
tite grew by what it fed on,” till at last the com- 
panies, who are not philanthropists, were forced 


to raise their terms, and the burden of accident 


insurance premiums became a serious item for the 
employers. It is stated that the applicants ad- 
mitted to compensation increased from 35,000 in 
1897 to 78,000 in 1904, and that from 1906 the 
increase was on a far greater scale ; so great is it 
now that at last we are glad to see that the friendly 
societies are being roused by the serious calls 
upon their benefit funds also.. The Ancient Order 
of Foresters has lately met and appointed a com- 
mittee of inquiry, and the result of its investiga- 
tion will be watched with interest. It is not 
to be expected that the advisers of the friendly 
societies will agree altogether with the recom- 
mendation of the insurance companies’ experts 
in favour of contracting out, lest it become 
general, It is, however, of great importance that 
the first move for inquiry into the operation of the 
Workmen's Compensation Act should come from 
the friendly societies, which represent the provi- 
dent and self-respecting workers. It would not 
be surprising if it be acknowledged by them that 
some drastic change is needed in the law. Those 
whoare administrating the Act of 1906 are probably 
doing the best that it is possible to do with it, 
bat if universal compensation is to continue so easy, 
and the temptation so great to the malingerer, 
there must be contracting out or other relief to 
the conscientious employer and the honest, capable 
worker, in the shape of some new schemes of State 
insurance which will distribute the burden equitably 
upon the employer, the workmen, and the tax- 


payer. 





PARIS AVIATION EXHIBITION. 
No, IT. 

Two points of importance in the construction of 
the aeroplanes shown, on which there is a good deal 
of diversity of practice, are the position of the 
steer8man and that of the engine. In the biplane 
type the steersman almost invariably sits on the 
lower plane, the engine being also placed between 
the planes. In the case of the Farman and Wright 
machines he sits at the extreme front edge of the 
lower plane with his feet overhanging, Fig. 1. 
In this case the engine must be either alongside or 
behind him, the former position being chosen by the 
Wrights, who drive the propeller by chains, and 
the latter by Farman, who drives it direct. In the 
monoplanes the engine is almost invariably placed 
at the extreme front end of the main backbone, driv- 
ing the propeller direct, the engine being, therefore, 
practically on a level with the main plane. In this 
case there are two distinct positions in which the 
steersman can be placed, the first being behind the 
engine and inside the backbone, as Fig. 2, and the 
second below the main plane, as Fig. 3. The former 
position is the one chosen in the ‘‘ Antoinette” and 
the single-passenger Blériots, while the latter is 
adopted in the ‘* Demoiselle.” The two-passenger 
Blériot also carries the passengers below the planes, 
but in this case they are further back, and the 
engine is placed in front of them, driving the pro- 
peller bya chain. The position of the centre of 
gravity of the whole machine with relation to the 
main planes can probably only be varied within 
moderate limits, and therefore it seems that, gene- 
rally speaking, as the engine is moved forward the 
steersman must be moved back, and vice versd. No 
doubt there is a certain amount of latitude in this 
respect, as the subsidiary plane which controls the 
elevation can be made to take a greater or less pro- 
hee tg of the total weight, but the latitude allowed 
»y this in any particular type will be limited. 

Apart from structural convenience, the three 
main factors in the choice of position of the aviator 
appear to be (1) convenience of driving ; (2) com- 
fort ; (3) safety in case of accident. 

With regard to the first, it would appear, primd 
facie, that it was a considerable advantage not to 
be too near the front of the machine—i.e., that it 
would be easier to manage the steering, &c., if 
there was a good length of the structure in front of the 
steering position. Those who have done very much 
steering of boats or motor-cars will be well aware 
that it is in practice a great deal easier to manage 
them if there is a good deal of their length in 
front. If, for instance, the wheel of a boat is 
placed right in the bows, it is not nearly so easy 
to steer as if the wheel is placed further back, and 


THE 


the length or near the stern. Similarly, the steering- 
seat of a racing motor-car is always much nearer the 
back than the front. It seems likely that in the 
aeroplane much the same will be found, though this 
can only be proved by experience. 

In the case of the biplane the position at the 
front of the main plane has not such great dis- 
advantages in this respect as in the case of the 
monoplane, as there is usually a structure in front 
carrying the elevation plane. 

On the other hand, if the steering position is 
placed very far back, the main planes largely 
obscure the view downwards. 
‘* Antoinette” the steering position is right behind 
the main wings, so that a very clear view is obtained 
downwards, but the wings obscure the view below 
and in front. From the position in the Wright, 
Farman, and ‘‘ Demoiselle” machines, on the other 
hand, the whole of the front is open, and a very clear 
view obtained. If it were desired to get a better 
view with a monoplane of the ‘‘ Antoinette” type 


be quite easy to leave a small space between the 
main wings and the body to give it. From the 
point of view of comfort there can be little doubt 
that it will be an advantage not to be too far 
forward. If seated further back, the steersman is 
much better protected from cold, which is of some 
importance, and to many people the feeling of 
having their feet hanging over nothing will not be 
comfortable. In the Voisin machine, where the 
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The Engine is not shown in this sketch 
as it is alongside the steersman. 











BB. Balancing & Elevating Planes. 

C. Motors 
(45.8) 
steersman is placed in front of the engine, he is 
further back than in some of the biplanes, as 
Fig. 4, and the part covering his legs is cased in, 
forming a protection from the wind. 
With regard to the matter of safety, the position 
well behind the engine, and high up, appears to 
have great advantages. If the engine is behind the 
steersman, there is always a chance, in case of the 
machine falling on its head, of the engine coming 
on the top of the steersman, and this is also true, 
to a certain extent, when it is above him. It is 
true, on the other hand, that should the engine 
catch fire, the position behind it would be very 
unpleasant ; but probably matters can be arranged 
so that there is no danger of this rene The 
very low seat adopted in some of the monoplanes 
seems as if it would render the landing much more 
risky than when it is higher up, as, if there is a good 
deal of the structure between the steersman and 
the ground, this would break his fall in case of a 
misjudged landing. The difficulty of landing will 
be great in the case of a machine which, by reason 
of its small wing-spread, has to fly fast, and there- 
fore such machines should only be used by the 
experienced expert. From this point of view it is 
very doubtful whether the fact that such machines 
are the cheapest to purchase will be to the advan- 
tage of the industry, as it may tempt novices and 
cause accidents, 
In engine construction one of the principal dif- 
ferences of opinion is as to air versus water-cooling. 
The necessity for keeping the cylinder down toa 
certain temperature is obvious, as the power of an 
internal-combustion engine depends entirely on the 
difference of temperature before and after the 
explosion. say errs which raises the temperature 
of the c¢ fore explosion therefore dimishes 
the power of the engine. Should the cylinder be 
hotter than the incoming gas, the latter will be 
raised in temperature during suction and compres- 
sion by the cylinder wall, the extent of this in a 
given engine depending on the ag og of the 





in practice it is placed either fairly in the middle of 





In the case of the) 


than is at present obtained, it seems as if it would | 
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| Speed the less time the gas is in contact with the 


cylinder, and therefore the less it is raised in 
temperature. Hence, with ahigh engine s the 
loss of power from a hot cylinder is less than with 
a low-speed engine. Strictly speaking, all engines 
are air-cooled eventually, as the heat transferred 
to the cooling water is given up to the air by the 
radiator. If, therefore, we could have an effective 
surface on the cylinders equal to that of a radiator, 
the cylinder temperature would be the same. Now 
| the surface of a radiator necessary for keeping the 
water from boiling is less the greater the speed of 
the air through it, and therefore there would theo- 
|retically be some speed through the air at which 
the air-cooled cylinder would not get above the 
temperature for safe working. But, even in 
racing-cars, which go over 70 miles an hour, the 
surface of the radiator found necessary is far 
greater than it would be possible to provide on 
the cylinders of the engine, and therefore we must 
conclude that there is no possibility of keeping 
air-cooled cylinders as cool as water-cooled ones. 
This means that for the same maintained horse- 
power the air-cooled engine must be the larger of 
the two, and the question is whether it is better to 
have a water-cooled engine with a radiator, or to 
have an air-cooled engine of somewhat larger 
dimensions. In the latter case the engine will 
weigh more, other things being equal, but the 
weight of the radiator will be saved. 

There are two aspects of this question : firstly, 














which will give the greatest power for a given 
weight ; and, secondly, which will make the most 
reliable engine. With regard to the first it is im- 
possible to dogmatise, as it depends on the relative- 
sized cylinders required for the air and water- 
cooled engine ; and this, again, depends on their 
arrangement and the speed of the air past them. 
If we exclude the engine with revolving cylinders, 
which stands in a class by itself, the type of engine 
which seems most suited for air-cooling is that 
in which a moderate number of cylinders are 
grouped radially round the crank-case, as in the 
‘* Anzani,” illustrated on page 452 of our last week’s 
issue. In this case, if the propeller is mounted 
on the engine shaft, the draught from it blows 
directly on all the cylinders, and should keep them 
moderately cool. Even then, however, it seems 
doubtful whether the weight saved by having no 
radiator would compensate for the loss of power 
from heating. A point to be considered is that 
there seems to be a limit to the size which can be 
air-cooled, owing to the fact that the contents of 
a cylinder increase as the cube of the dimensions, 
while the area for radiation only increases as the 
square, and therefore to get high powers many 
cylinders must be employed. If these are all 
grouped above the Phase pena as appears necessary 
for lubrication, they must be very close together, 

and this may very seriously interfere with the cool- 
ing. It is noticeable that while the one-seated 
Bleériot is fitted with an air-cooled motor, the more 
powerful two-seated one is fitted with a water- 
cooled one. 

Ingenious as many of these radial engines are, 

there are difficulties in balancing, lubrication, Xc., 

and many people prefer the ordinary vertical four- 

cylinder or diagonal eight-cylinder engine, and in 

these, if air-cooled, the cylinders can only be kept 

cool by a powerful fan, as the front cylinder shields 

the others from the wind. This fan and casing will 

probably weigh as much as a suitable radiator, and 

even then will not keep the cylinders so cool. 

With regard to the question of reliability there 

is no doubt that it is a great advantage to do away 

with the water-pump and radiator, which are always 

a possible source of trouble. Still, these have been 

made perfectly reliable on cars, and although they 





cylinder and speed of the engine. e higher the 
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may have to be lighter in an aeroplane than ina car, 
there should be no reason for their giving any more 
trouble. On the other hand, in the air-cooled 
engine it is probable that there will be more trouble 
with the valves, sparking-plugs, ignition, &c., as 
these all have fo work at a much higher tempera- 
ture. 

It will thus be seen that the question of air versus 
water-cooling is not one which can be dealt with by 
itself, but involves, and is dependent on, other 
structural points in the engine; this makes it the 
more difficult to forecast which system is ogg Oe 
come into most general use in the future. e 
balance of opinion among the aeroplane exhibitors 
at the Show is distinctly in favour of the water- 
cooling, as there are far more water-cooled than 
air-cooled engines fitted to aeroplanes, and some of 
the engine-builders who have been most successful 
with their air-cooled engines are now introducing 
water-cooled ones. So far as previous experience 
goes this would seem to be right, as for motor-cars 
the water-cooling has become practically universal. 
In the motor-cycle, it is true, air-cooling is equally 
universal; but here the power required is very 
small, and it is usual to fit an engine of such size 
that it only works at full power for very short 
periods going up steep hills, and has therefore 
many chances of cooling the cylinder when running. 
It is well known that if a bicycle type air- 
cooled engine is fitted to a tri-car and provided 
with several speeds, so that it can be kept working 
at something like full power, it is not at all satisfac- 
tory, and most makers of such vehicles have had 
to water-cool their engines. Further, air-cooled 
motor-cycle engines are, as a whole, far less reliable 
than the water-cooled motor-car engines. 

The essential advantages which the air-cooled 
aeroplane engine has over the motor-cycle or car 
engine are :—1. That the air-cooling is more effec- 
tive, especially when the propeller is direct- 
coupled. 2. That it always runs very fast. 3. That 
at present there is no attempt at silencing. The 
latter may have a very great influence on the ques- 
tion. It is well known that the more rapidly the 
exhaust gas is got out of the cylinder the easier it 
is to keep it cool. At present most aeroplane- 
engines have an absolutely free. exhaust, and 
many have a row of holes in the cylinder uncovered 
by the piston at the bottom of the stroke to assist 
this. The noise the engines make is deafening, 
and it is hardly likely that such arrangements will 
stay in permanent use. Fitting a silencer to an 
sir ciel dngins may, therefore, considerably inter- 
fere with both the power and reliability, while the 
same result will not follow with the water-cooled 
motor to any great extent. 








NOTES. 

THe Macurne-Toot Inpustry In GERMANY. 

At a recent meeting of the Union of German 
Manufacturers of Machine-Tools some interesting 
information was given about the state of this in- 
dustry, which several German firms have pushed 
with much ability and energy. The general depres- 
sion, says the report, made itself still more felt 
during the first months of the present year than 
during the last months of 1908. fn spite of a more 
favourable money market, and notwithstanding an 
increased activity in the building trade, confidence 
in the future has not yet manifested itself in most 
industrial branches. Still a demand for machine- 
tools exists both at home and abroad, as is proved 
by numerous inquiries; but most of these have 
reference to more distant requirements, and their 
benefit for the time being is principally of 4 nega- 
tive nature, inasmuch as they give both the bureau 
and the manufacturers a good deal of trouble, but 
so far only very scanty employment. This state 
of affairs has brought the prices to a very low level, 
in addition to which many makers have to manu- 
facture for stock in order to ~_ their skilled 

ien, and in the hope of being able to execute 
orders, when times improve, promptly and at some- 
vhat better prices. To make the present position 
still worse, many buyers of machine-tools make it 
« condition that the vendors of the latter shall give 
counter orders for materials for part, or in some 
cases even for the full amount, an arrangement 
which is all the more awkward, because the 
naterial plays a comparatively small part in the 
cost of machine-tools. Besides, the materials, 


especially pig iron, have become cheaper, whilst 
wages and other expenses keep increasing from 
year to year. 





Although it has been said that, 





the commercial treaties benefit German industry, 
this opinion cannot yet be endorsed by the 
makers of machine-tools. Time and normal con- 
ditions for business will show whether or not the 
foreign market will make itself more independent 
of Germany (and other countries) by extending 
the home manufacture. Taking the present state 
of affairs into due consideration, the hope is ex- 
ree that the negotiations with the United 

tates will safeguard the interests of the German 
makers of machine-tools against the still con- 
siderable import into Germany of American ma- 
chine-tools, owing to the low duty in Germany, 
although the home-made tools admittedly are equal 
to, and in some cases superior to, the American. 
The hope is also expressed that the German 
Government will duly watch and protect the Ger- 
man interests as against the endeavours of certain 
French Chauvinists, and that the new Swedish 
tariff, to be dealt with by next year’s Riksdag, 
will place no material difficulties in the way of 
Germany’s trade with Sweden in this branch, which 
must not be under-rated. 


THe AWAKENING OF CHINA. 

The ‘‘awakening of China” has been so long 
expected—and, indeed, so often announced—that 
the people of the West seem to think it will never 
really whe place. Conditions, however, are alter- 
ing rapidly, and all who know anything about the 
changes which are taking place in the Far East are 
convinced that in the not very distant future China 
will take a very important place in moulding the 
destinies of the world. It would be well, however, 
if people disabused themselves of the idea that the 
Chinese are a stupid rave. Their physical and their 
intellectual powers are great, and they only 
require to be properly directed to enable them 
to accomplish great things. Their apparent slow- 
ness arises from a careful weighing of advantages and 
disadvantages, and they may well be excused if they 
have erred on the side of caution, and an undue 
respect for vested interests, as their contact with 
the peoples of the West did not promise an im- 
provement in their conditions. ose who know 
them best believe that they have a philosophy of 
life which has saved them from many of the pro- 
blems which confront Western civilisation. Forces 
which are beyond their control are, however, com- 
felling them to modify their ideas and to adopt many 

estern methods and appliances to their national 
life. Already in China there is a considerable number 
of natives who are imbued with Western ideas, and 
the native Press is beginning to exercise consider- 
able influence on public opinion, Unfortunately, 
much depends on the action of one or two men in 
authority, and consequently it sometimes happens 
that there is a sudden change of policy if the men 
are changed. Constitutional government of a kind 
is promised in a few years, and that is certain to 
have a great educative effect. Recent trustworthy 
correspondents assure us that during the past few 
years great developments have taken place. Rail- 
ways are being constructed in several parts of 
the empire, and a Ministry of Communications 
has been set up, with an entirely new railway 
policy, the chief point of which is that the 
Government retain full control of the lines, and 
do not even mortgage them to foreign bond- 
holders. The postal service has been modernised, 
and although it owes a good deal to the work of the 
foreign staff of the Imperial Maritime Customs, it 
is in reality a Chinese service, and its rapid develop- 
ment is largely due to the organisation pha 
existing among the Chinese themselves. Most 
significant of all is the improvemert which has 
taken place in the Chinese army. A scheme of 
compulsory service is at present under consideration, 
but without that it is not to be despined, either 
as regards numbers or fighting power. The Chinese 
are not by any means cowards, and if properly 
armed, drilled, and led, they could face any army in 
the world of the same numbers. Littlé has yet been 
done to create a new navy, but it is certain that 
will come before long. The old classical education 
has been et away, and educational institutions 
on Western lines are springing up all over the 
country which will train men to fill all the posts 
which are required in a modern industrial nation. 
Sir Robert Hart, however, did well to warn foreign 
merchants and manufacturers not to form too san- 


guine an expectation of China as a ble consumer 
on a grand scale of E n prosiuct of all kinds. 


He pointed out that it should be remembered not 
only that China was originally self-contained and self- 





Satisfying, but that she is now embarking on a 
manufacturing era. Foreign trade is a luxury, and 
not a necessity, and even.if it does continue and 
increase, the Chinese themselves will require a 
larger share in its direct manipulation, and will less 
depend on foreign middlemen at home and abroad, 
and not only will they do this, but Chinese manu- 
facturers, at some future day, will compete with 
foreign goods, not only in China itself, but else- 
where. 


Tue Srate or THE SHIPBUILDING TRADE. 


There is some slight improvement in the ship- 
building trade so far as the placing of orders is 
concerned, but it must be admitted that the 
work secured is at very low rates, and, in many 
cases, without profit, There is no speculative 
building, and owners are staying their hands be- 
cause of the continued low treights prevailing and 
the absence of any distinctive indication of im- 

rovement in this direction. The general out- 
ook, however, suggests a fuller employment for 
tonnage in the not far distant future, and it is 
hoped that the almost entire cessation, for the 
past eighteen months, of the ordering of tramp 
steamers or general traders will have its effect in 
balancing more evenly the demand and the supply 
of shipping. The output of new tonnage has been 
about a minimum during the past nine months of 
the year, and very much less than was the ease 
in 1907. It is not therefore surprising that the new 
work, moderate as it isin volume, more than exceeds 
the vessels completed, and thus we find that the 
tonnage under construction at the end of last 
month—778,036 tons, the measurement of 290 
vessels: —is 32,000 tons more than three months ago 
and 45,000 tons more than twelve months ago. 
The total, however, is far short of the capacity of 
the shipbuilding yards. The improvement is most 
marked on the Clyde, Tees, and Wear; but these 
districts, especially Greenock, Middlesbrough, and 
Sunderland, have been suffering most severely, 
so that there was abundant room for improvement. 
As compared with a year ago, the total tonnage 
at Greenock has advanced from 75,760 tons to 
112,710 tons ; on the Tees, from 36,996 to 45,420 
tons; and on the Wear, from 56,905 to 84,120 tons, 
Hartlepool has also participated, the tonnage having 
increased from 26,160 tons a year ago to 40,940 
tons now. Curiously enough, ee, the total 
on the Tyne is nearly 60,000 tons less, being 
118,955 tons. . At Liverpool also there has been 
a decrease from 16,120 to 9435 tons. Belfast and 
Glasgow—the two great districts—have improved 
their position to exactly the same extent, the in- 
crease in both districts being 19,000 tons, and 
the total at Belfast 176,530 tons and at Glasgow 
171,917 tons, The type of work in the two dis- 
tricts is suggested by the fact that the total in the 
Irish port is made up of only 19 vessels, and the 
less total on the Clyde of 61 vessels. Messrs. 
Harland and Wolff, however, are building two 
vessels of enormous tonnage, which account 
for about one-third of the total, while they are 
also building three vessels between 12,000 tons 
and 15,000 tons. That there is room for im- 
provement in the trade is indicated by the cir- 
cumstance that the tonnage is only about half what 
it was during the boom in 1906, and, although 
there was a spurt in the spring of this year, the 
situation to-day is worse than it has n for 
twelve years. There is less warship work, too, 
on hand, and much of it is in an advanced state. 
For the British Navy there are at various stages of 
progress forty-eight vessels, of 191,225 tons displace- 
ment, and for foreign nations ten vessels, of 47,900 
tons. This, however, includes the work for Brazil, 
which is practically completed, and represents 
44,300 tons, so that the amount of work at the 
moment for foreign navies is unprecedentedly 
small, and our naval shipbuilding resources are 
anything but severely That 








Personat.—The Holophane Glass ver 4 have re- 
moved to 12, Carteret-street, Westminster, 8. W.— Messrs, 
Geary, Adams, and Co., Limited, 25, Central Arcade, 
Wolverhampton, have been cep sole agents for 
Birmingham and district for Messrs, Davey, Paxman, 
and Co., Limited, engineers, Colchester.—At a meeti 
of the directors of Bell’s Asbestos ae i Limited, 
held on Friday, the 1st inst., Mr. Herbert A. Bell was 
appointed chairman, Mr. Charles 8. Bell was appointed 
managing director, and Mr. Thomas B. Lightfoot, of 
35, Queen Victoria-street, E.C., was elected a member of 
the board. 
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THE BRITISH ASSOCIATION. 
(Concluded from page 463.) 
SECTION B.—CHEMISTRY. 


ReEFRACTOMETRY, Rotratory DisPERSION, AND 
Capmium ARcs. 

Dr. T. Martin Lowry, of London, read three 
papers on refractometer measurements and rotatory 
dispersion. In the first, on ‘‘ Mercury and Cad- 
mium Lines as Standards in Refractometry,”’ he 
pointed out that the series of wave-lengths commonly 
employed in refractometry were :—Ha, 6560 (red) ; 
Na, 5893 (yellow); H 8, 4861 (blue); and H y, 
4341 (violet). The lines in the blue and violet— 
the secondary standards for dispersive coefficients 
—were feeble, and the yellow sodium line—the 
principal standard--was, of course, a double line of 
wave-lengths 5890, 5896. He therefore suggested 
lines from the following series :—Li, 6708; Cd, 
6438 ; Na, 5893 ; Hg, 5461 (green) ; Cd 5086 ; Cd, 
4800 ; Hg, 4359, in which the green mercury line 
would replace the Na line as primary standard. In 
measuring rotatory dispersion the ratio of the two 
mercury lines mentioned (4359 and 5461) was suffi- 
cient to characterise the dispersive power of a sub- 
stance, and these two lines could be read more 
easily than the hydrogen lines of the first series by 
using a vacuum-tube, containing a drop of mercury 
and gently warmed over a flame. Additional data 
could be obtained with the aid of a cadmium or 
cadmium-silver are (as will presently be explained) 
or with the aid of lithium or sodium flame spectra. 

The second paper, on ‘‘The Measurement of 
Rotatory Dispersion,” stated that measurements, 
partly by a clammaibla method, had been made 
with the aid of light of the following twenty-six 
wave-lengths :— 

Li 6708, Na 5893, Tl (thallium) 5361 (flame spectra) ; 

Hg 5790, 5769, 5461, 4359 (enclosed arc) ; 

Cd 6438, 5036, 4800, 4678 ; Zn 6364, 4811, 4722, 4680 ; 

Cu 5782, 5700, 5218, 5158, 5106, 4705, 4651, 4587, 4378; 
and that the seven lines distinguished by heavy 
type had been selected for general use. The brilliant 
green mercury line 5461 was recommendable as the 
primary standard ; opticians have long been making 
use of this line, of course. 
optical and magnetic rotations, Dr. Lowry explained, 
concerned quartz and a series of optically active 
alcohols, acids, and esters. In the case of quartz, 
there was absolute agreement between the two dis- 
persions ; but that did not apply to any of the liquids 
examined, for which the optical dispersion was, as 
arule, but not always, higher than the magnetic 
dispersion. It was possible that the identity of the 
optical and magnetic dispersions in crystals , indi- 
cated that the magnetic rotatory power of liquids 
depended upon a spiral packing of the molecules of 
the same general character as that which produces 
the optical rotatory power of quartz ; but the evi- 
dence so far available did not justify a definite pro- 
nouncement to this effect. 

These are very important results. The ordinary 
optical rotation, as in the case of quartz, indicates 
a molecular structure or packing, which can 
be imitated by superposing mica discs, shifted 
through eyual angles. .In other cases the optical 
rotation may be due to an asymmetrical twist. The 
former case is characteristic of solid crystals, the 
latter of liquids and solutions, If Dr. Lowry now 
finds the optical and magnetic rotations, which are 
the same in quartz, to differ in the organic 
compounds investigated, this fact would tend to 
indicate that the electromagnetic field may produce 
a twisting in the molecule in addition to the twist- 
ing of the molecules with regard to one another ; 
and these experiments are very important in view 
of the recent researches of Lehmann and his school 
on liquid crystals. But we have, so far, on mag- 
netic dispersion (as distinct from magnetic rotation, 
which ow tA measures the deflection of one line, 
generally the sodium line) hardly any work but that 
of Disch, so that the subject is\practically new. 

In his third paper, on ‘‘ 4. New Method of Pro- 
ducing a Cadmium Are,” Dr. Lowry described the 
a which he recently brought before the 

ysical Society of London. Cadmium itself was un- 
suitable, he said, as an electrode material for polari- 
metric work, but the silver-cadmium alloys answered 
very well, The two metals were isomorphous, and 
formed a series of alloys characterised by high 
a harem and mechanical properties. 
The 60 per cent. cadmium alloy melted at 700 deg. 
Cent., and these alloys gave steady arcs which pve 
be kept true to centre by rotating the two rod elec- 


-| Dr. Lowry exhibited was very simple. 


His measurements of. 


trodes in opposite directions ; the apparatus which 
The spec- 
trum of the alloys showed the lines both of cadmium 
and of silver ; but the lines of the two metals were 
well separated, and for low resolving power the 
slit of the spectroscope could be opened to full 
width without overlapping of the then resulting 
‘*bleeks ” of light (instead of the usual lines). 


WHEAT AND Foon. 


Having disposed of its more -strictly chemical 

pers on Thursday, and of the contributions be- 
oes to the domain of electro-chemistry on 
Friday, as we have reported, Section B met on 
Monday, ether with the Botanical Section, K, 
and its Sub-Section on Agriculture, and on Tuesday, 
together with Section L, Physiology.. .Monday 
was the great day devoted entirely to wheat. Ten 
papers were read before a very big meeting, and 
so much importance was attached to this discussion 
by the people of Manitoba and the British Asso- 
ciation that the General Committee resolved to 
have the whole discussion printed in extenso, 
although the printing of ‘some two hundred pages 
will involve considerable expense. This is quite 
an exceptional resolution ; the discussion will be 
edited before being republished with the aid of the 
funds which Manitoba had raised for the entertain- 
ment of the British Association. The discussion on 
‘* Food,” on Tuesday, was also important. Papers 
were presented by Dr. E. Frankland Armstrong, 
Recorder of the Section, on ‘‘ Proteids,” and ‘‘ The 
Relation Between Composition and Food Value;” 
by Dr. E. J. Russell, of Rothamsted, Recorder of 
the Agricultural Section, on ‘‘ Physiological Prob- 
lems in Agricultural Chemistry ;” and by Professor 
J. Wilson, M.A., of Dublin, on ‘‘ Economic Aspects 
of Cattle-Feeding.” 


ComMITTEE Reports ON CHEMICAL RESEARCHES. 


The report of the Committee on the Study of 
Hydro-Aromatic Substances was drawn up by the 
secretary of the Committee, Professor A. W. 
Crossley. The report on the Transformation of 
Nitroamines and Allied Substances, and its Relation 
to Substitution in the Benzene Derivatives (secre- 
tary, Professor K. J. P. Orton), concerned work 
done by the secretary in conjunction with Messrs, 
W. C. Evans, B.Sc., and W. J. Jones, B.Sc., and 
the velecity of reaction. 


ELectro-ANALYSIS. i 


The report of the Committee on Electro-Analysis 
(secretary, Dr. F. M. Perkin) mentioned recent 
researches by Dr. Perkin and Dr. H. J. 8: Sand. 
In depositing mercury on gold or silver électrodes, 
Dr. Perkin found the results invariably too high, 
by as much as 2 per cent. sometimes ; a platinum- 
gold alloy also gave too much mercury, while a 
platinum gauze electrode, coupled in series with 
the gold electrode, generally indicated the correct 
amount of mercury deposited from various solutions. 
Powerful stirring of the solution with the aid of a 
very strong electromagnet reduced the time of the 
reduction very considerably, but did not prevent 
the excess in the deposit. The excess was not due 
to occluded hydrogen. The only satisfactory 
method for depositing mercury was to use a 
mercury cathode, and a small quartz beaker. with 
a siphon fused into it, was recommended for that pur- 
pose. The analysis took only half an hour or less, 
after which period the solution which covered the 
mercury at the bottom of the beaker was siphoned 

ff. 


off. 

The second part of the report described improve- 
ments which Dr. Sand had effected in his pa ope) 
for rapid analysis to render it more portable and 
more convenient. We mentioned this apparatus in 
connection with our account of the researches at 
the National Physical Laboratory, where the appa- 
ratus is doing good work. The cathode was rotated 
by means of a motor, the report stated, and a 
clutch had been added to throw the moving parts 
out of gear without, stopping the motor ; the motor 
could actuate several apparatus. Potentials were 
determined with the aid of a novel potentiometer 
box. A special research concerned the deposition 
of lead peroxide from lead solutions which had 
yielded, to Hollard, Classen and others, somewhat 
discordant results.’ It would appear that the per- 
oxide would take up water at 200 deg. Cent. and 
retain it for a long time afterwards, even in a 
perfectly dry atmosphere. Deposited at about 
95 deg. Cent., the xide contained only 4 per 





cent. of water after ing with alcohol and ether, 


and this drying was the result of electric endosmose. 
Electro-endosmose has, for some years, been tech- 
nically applied, we may add ; as a rule, the deposit 
clings to the anode while the water oozes out at the 
cathode, which is generally placed under the anode, 
the arrangement being horizontal. 


ComBUsTION. 

A long report, in five parts, by Professor W. A. 
Bone, on Combustion, was taken as read in the 
absence of the author ; the report will probably be 
omar before - publication, and is to be pub- 
lished in extenso. We should refer our readers to 
a lecture delivered by Professor Bone in the Royal 
Institution last year, in which many of the mm a 
tant points of the report were dealt with. ) 
more recent researches of Professor Bone, whose 
laboratory at Leeds is exceptionally well ars 
for combustion work, concern more particularly 
chemical problems. 


ANTIPUTRESCENT ErFrect oF CopPER. 

A r by Dr. A. Springer on the ‘‘ Antiputres- 
cent Effect of Copper” is of general interest, al- 
though it concerns milk in the first instance. Dr. 
A. Springer, of Cincinnati, stated that there was 
a strong objection to Pasteurised and sterilised 
milk in Ohio and in the United States in general. 
The milk had to be ‘‘certified ;” the cows were 
milked under special precautions, the tails of the 
cows being shaved, and the milk was strained and 
kept at 45 deg. Fahr. until delivered. Some milk had 
recently been observed to keep so well, the sweet 
odour in particular being retained, that the addition 
of some antiseptic had been suspected. Nothing 
had been hee 4 however, until, using the greatest 
care, Dr. Springer had himself detected traces of 
copper. The amount would be quite harmless, for 
small children even, being less than 2 milligrammes 
per litre mostly, and it did not seem likely that the 
trace of copper could prevent the evolution of offen- 
sive gases, if not otherwise preserving the milk for 
days and weeks. By having the cows directly 
milked into his bottles, Dr. Springer had finally 
succeeded in demonstrating that traces of copper 
had been introduced, into the milk by the strainer 
and the apparatus of the sterilising room. The 
lactic fermentation was not stopped by the copper. 

Dr. Springer then began experiments on prevent- 
ing the putrefaction of sewage by copper salts. He 
found these salts very effective in this respect, even 
at very high dilutions. That was possibly an unde- 
sirable peculiarity ; for the decomposition of sewage 
was not altogether arrested, it was only the evolution 
of offensive smells. _He had kept eggs in cupric 
sulphate of 1 in 25,000 (and more diluted still, to 
1 in 300,000) for nine months ; they lacked fresh- 
ness, but were not foul. Dilute solutions of 
common salt possessed still higher antiseptic virtues 
—the yolk of an egg turned as hard as a bullet, but 
did not spoil ; and even Dr. Springer’s distilled 
water kept eggs fresh for a good many days. His 
laboratory is possibly maintained exceptionally 
free from germs. But if malodorous putrefaction 
can so easily be stopped by common salt or copper 
— the utilisation of this method might be 
tried. ' 


SECTION L.—EDUCATIONAL SCIENCE. 


Although headed, more for indirect than for 

irect reasons apparently, ‘‘ The Educational 
Factors of Imperialism,” the address by the Rev. 
H. B. Gray, D.D., Warden of Bradfield College, 
Berkshire, to the Educational Section, was a plea 
for a.science and modern language curriculum and 
an onslaught—still timely—against the actual study 
of classical languages, Their thoughts were directed, 
Dr. Gray said in introducing his presidential ad- 
dress, towards what might be called the imperial 
factors in education, or, more properly, the.educa- 
tional factors in imperialism. In the antique, not 
to say antiquated, fastnesses of learning on the 
Isis. and the Cam, the ‘ grand old fortifying classical 
curriculum ” ‘was, till lately, regarded as the main, 
if not the only, high road to educational salvation. 
The old universities preserved to this day almost 
the same entrance bars against admission to their 
threshold as had existed in pre-reformation days. 
Opprobrious epithets had been bestowed upon tlic 
study of natural sciences, while the linguistic 
achievements which opened the door to the treasures 
of French and German literature still counted fr 
nothing. Even the scientific acquisition of and 





familiarity with the literature of the mother tongue 
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had been neglected, and the study of the literature 
of the two dead languages had given place to a 
meticulous study of the subtleties of scholarship. 
Scientifically equipped carpentering and engineer- 
ing shops were hardly to be found in English places 
of learning. 

The remedy that Dr. Gray proposed was to force 
upon the attention of English educationists certain 
imperial factors. He would give a prominent place 
to the scientific teaching of geography, and particu- 
larly to historical geography, with special reference, 
of course, to the origin and growth of the British 
Empire. It is very refreshing to find the import- 
ance of historical geography emphasised, for the 
general ignorance in this respect is so that 
nobody troubles to hide it. But to label this 
recommendation Imperialism may be misunder- 
stood. The teaching of science, Dr. Gray con- 
tinued, in English secondary schools might have 
proved of little value so far. Young men went out 
to the North-West totally unequipped by their 
public school training—using the term ‘‘ public 
school” in the English sense—with even the most 
elementary nontelins of science. No wonder that 
‘‘ No English need: apply” had been written as a 
memorandum in the breast of more than one leader 
of industry in the great American continent. 

The study of the English language and literature 
should, above all, be brought into the foreground. 
Awkwardness and stammering, Dr. Gray said, 
marked many Englishmen of academic distinc- 
tion. The case is hardly so striking ; foreign visitors 
are, as a rule, impressed with the readiness of 
Englishmen to take part in any discussion, and the 
debating societies of our public educational insti- 
tutions are justly credited with this accomplishment. 
But Dr. Gray was right when he continued that 
the loyalty of the Colonies was not in dispute, but 
there was doubt of the loyalty of the centre of the 
Empire towards the extremities, through the gross 
ignorance as to the geographical and _ political 
meaning of that Empire. The English system 
of education: had a cramping and confining side, 
a tendency to localise patriotism, to narrow a 
young man’s mental horizon. Hence the abnormal 
and gladiatorial devotion to games and compara- 
tively selfish amusements, which stifled wider, Im- 
perial instincts. 

It was a welcome thing, however, Dr. Gray pro- 
ceeded, to be able to puint toa larger sentiment that 
had lately awakened. The patriotic spirit in our 
schools and colleges had received a great impetus in 
the last two years. Coming back to his main subject, 
Dr. Gray remarked that he did not hesitate to express 
his belief that the time had come when the study 
of the two ancient’ languages should be reduced to 
one for all except scholastic‘ specialists, and when 
English and modern languages, mathematics, 
natural science, and, not least, manual training, 
should take the place of the ancient languages. 
Germany, France, and the United States had been 
beforehand in working out a reformed system 
of education. Their methods should not be copied, 
because one nation was not like another ; but we 
should change until we had saner models. Dr. Gray 
looked with more confidence to the more recently 
organised universities, like London, Leeds, Shef- 
field, and Manchester, than to Oxford and Cam- 
bridge, in this respect. [Speaking at Edmonton 
during the great excursion to the Pacific, we may 
interpose, Sir Joseph Larmor took the opposite view, 
and gave the chief credit for the progress of British 
science to the old universities.] A closer touch be- 
tween the secondary schools and colleges—Dr. Gray 
confined himself to secondary education of the 
Mother Country and of similar institutions in the 
Dominion and Commonwealth—was most desirable. 
How this was to be effected without great modifica- 
tion of the existing English system was hard to see. 
sut one point was quite clear—we had to give up that 
part of the system which insisted upon choking the 
passage of the student from point to point in his 
educational career by subjecting him to countless 
examinations on entrance and throughout his 
academical career. We feel in sympathy with Dr. 
Gray on this point. But it is rather the manner 
in which the examinations are often conducted 
which is so baneful than the application of tests 
and checks itself. At McGill College, Mon- 
treal, for instance, the engineering student cannot 
pass from the first year’s course to those of the 
following four years’ courses before he has satis- 
hed his teachers'as to his ability and progress ; 
the tests rely more on laboratory work and notes, 


that practice has much to recommend it. Dr. Gray 
did not explain how he would do without exami- 
nations. e merely pointed out that the State 
of Minnesota, e.g., empowered the principal of a 
high school to admit a student to the university, 
and then passed on to a eulogy of an educational 
intercommunion such as was inaugurated by Cecil 
Rhodes. Since beginning to write his address, he 
had noticed that an ‘‘ International Interchange of 
Students—a New Movement,” had been advocated 
in the correspondence columns of the Times, from 
which he quoted at length. It was there proposed 
to establish two students’ travelling bureaux, one 
at New York and one in London, in order to afford 
facilities to graduates and undergraduates of the 
United Kingdom, Canada, and the United States, 
and to promote international interchange for 
academic work among English-speaking universities 
in general. It might perhaps be objected that 
educational ideas should not be limited, even by so 
extended a conception as Imperialism, and that the 
ultimate aim of all education should be, not the 
federation of one race only, but the federation of 
the world at large. With the patriotic side of his 
problem Dr. Gray dealt in his concluding remarks. 

Dr. Gray seemed to overlook that the system of 
competitive examination, faulty as it has become 
in its development, was introduced because the 
abuses of patronage had to be checked, and his 
address naturally called forth some dissentient 
remarks in the subsequent discussion. On the 
whole, one can agree, however, with his outspoken 
views. But educational success is more and more 
becoming a question of individual efficient teaching. 
The old classical system would not have taken so 
deep root if it had not made matters so easy for the 
pedant just a little ahead of his pupil, and pedantry 
was the chief danger again, when competitive 
examinations were adopted in all ible subjects, 
and when appointments were made merely'on the 
strength of marks scored which proved nothing as 
to real ability. 


THe Eventna Discoursgs. 


The two official evening discourses and the two 
unofticial popular lectures, substituted for the usual 
one lecture to working men, crowded the spacious 
Walker, Theatre. Dr. A. E. H. Tutton, M.A., 
F.R,S., had no assistant for his beautiful demon- 
strations of the ‘‘Seven Styles of Crystal Archi- 
tecture ’"—the seven systems of crystallisations—in 
which he dealt with the recent researches proving 
that the external form is but the expression of the 
internal structure, without mentioning that a,good 
deal of the work on the slight differences in the 
angles characterising the isomorphous salts of the 
various elements of a group has been done by 
himself. Professor W. A. Herdman, D.Sc., F.R.S., 
made his discourse on ‘‘ Our Food from the Waters” 
most attractive, and the lecture by Professor H. B. 
Dixon, M.A., F.R.S., of Manchester, especially the 
experiments, which were in charge of Dr, A. Holt, 
of Liverpool, on ‘‘The Chemistry of Flame,” as well 
as the lecture by Professor J. H. Poynting, D.Sc., 
F.R.S., on ‘*The Pressure of Light,” were highly 
appreciated. 

Excursions AND Visits To Works. 


The Saturday was devoted to excursions, and none 
of the Sections met. Excursions were arranged 
for St. Andrew’s Locks, on the Red River, and to 
the big City hydro-electric plant on the Winni 
River, 80 miles from the city (described in Seo. 
tion G by Mr. C. B. Smith), both in the course 
of construction ; to the wheatfields at Portage la 
Prairie, to the Stony Mountains, and to Winnipeg 
Beach. A garden party, for which Lord Strathcona 
sent out invitations on Friday, made it difficult for 
some members to decide where to go. Lord Strath- 
cona, who had been a very active member of the 
Association, in spite of his eighty-nine years, had 
to leave Winnipeg again that Saturday evening. 
The works open to. members comprised the City 
high-pressure plant and artesian well system, the 
shops of the Canadian Pacific Railway and of the 
Canadian Northern Railway, and the most modern 
flour-mills of the Ogilvie Company and of the 
Western Canada Flour- Mills. A Dee party 
iven by the Commissioner of the Hudson’s Bay 
ompany, at the Lower Fort Garry, the stone fort 
of 1821, about 10 miles from the town, should be 
mentioned among other entertainments. 


ConcLupinec Remarks.—THE WESTERN Excursion. 
All the warm thanks that were tendered to the 





Lowever, than upon examination papers, and 


Dominion and Provincial Governments, to Mani- 


toba, Winnipeg, and the Mayor, Mr. Banford Evans, 
the honorary treasurer, Mr. C. N. Bell, and the hon. 
local secretaries, Professors Matthew A. Parker, 
M.A., B.Sc., and Swale Vincent, D.Sc., were fully 
deserved. Hospitality was generously offered. Mem- 
bers’ privileges included the sending and receiving 
of two cablegrams free of charge, members being 
identified by the numbers of their association tickets. 
Excellent preparations had been made, and matters 
were in unusually good order from the start. The 
reception-room, in the drill-hall, was spacious and 
prettily decorated, and in every way suitable ; the 
post-office staff in the reception-room as willing 
and obliging as all the other attendants ; the Section- 
rooms were at convenient distances ; and the fine 
weather, warm sunshine, tempered by a decidedly 
fresh breeze, nade the pretty, neat villas and wide 
clean streets of Winnipeg, with their concrete side- 
walks, and the trees on the avenues and river banks 
and islands, look their best. 

Though, of course, a most modern city, Winnipeg 
really has a longer his than visitors might 
imagine. The excellent ‘‘ Hand-Book of Winni 
and the Province of Manitoba,” edited by the loca 
secretaries and presented to members in accord 
ance with an old British Association custom, duly 
emphasises this fact. The history does not begin 
with the establishment of the Fort Garry (in the 
town), of which only the gateway remains. In the 
year 1670 the Sieur de St. Lusson, in a pageant 
enacted at Sault Ste. Marie, took ession, in 
the name of Louis XIV., of ‘‘Sainte Marie de 
Saut,” Lakes Huron and Superior, the Island of 
Manitoulin, and all the adjacent countries, lakes 
and streams, in the presence of seventeen Indian 
tribes from the Red River and the Assiniboine 
River, which unite in the present township of 
Winnipeg. In the same year, 1670, Charles IT. 
granted to Prince Rupert* and the Hudson’s Bay 
Company—‘‘the Company of Adventurersof England 
trading into Hudson’s Bay,” which still has its 
stores in Winnipeg, as well as elsewhere—‘“ all 
the lands, countries, and territories upon the coasts 
and confines of the seas, straits, bays, sounds 
lying within the entrance of the straits commonly 
called ‘Hudson Straits,’” with the exception of 
those then possessed by others of his subjects, or 
by the subjects of other Christian princes or States. 
The French claim was prior to the English, how- 
ever. It is historical—the hand-book does not 
mention this, nor Prince Rupert, whose name so 
often occurs in the north-west of Canada—that the 
first to explore Manitoba, about 1731, were the 
Sieurs-de la Verendrye (father and sons), who are 
credited with the discovery of the Rocky Moun- 
tains in the extreme west of Canada. They built 
Fort Rouge—a name still retained by o pene of 
the town. Then came the war for colonial supre- 
macy. The French settlement was abandoned ; 
England conquered Canada, and shortly after the 
battle on the Heights of Abraham in 1759 and 
the conquest of Quebec, fur traders of Montreal 
built forts on the wide plains north and west of 
Lake Superior and of the pretty groups of lakes 
known as the Lake of the Woods. In 1776 the 
Hudson Bay Company left the shores of Hudson 
Bay, which it had hugged for a century, and 
erected in the Saskatchewan district its first 
inland post at Cumberland House, near Sturgeon 
Lake Fort, which Joseph Frobisher had built. 
Soon a third rival company—the North-West Com- 
pany of Montreal—entered the field, and indepen- 
dent fur traders joined in the fray. Scottish mer- 
chants were prominent in this latter company ; they 
became the ‘‘ Lords of the North,” attracted 
labourers, intermarried with the Indians—Scottish 
names still predominate among the half-breeds 
—and called themselves the ‘‘ New Nation ;” while 
the descendants of the em of the Hudson’s 


Bay Company, largely of Orkney origin, were known 
as English half-breeds. Strife and bloodshed fol- 
lowed. 


About 1800 the Earl of Selkirk gained control of 
the Hudson’s Bay Company, and settled colonists 
from the Hebrides at York Factory in 1811 ; these 
settlers reached the site of Winnipeg in 1812. 
Hostilities with other colonists, introduced by 
Duncan Cameron, soon ensued, and Governor 
Semple and his followers were killed at Seven Oaks 
in 1816 ; a monument in Winnipeg main street, a 
little north of the city, still marks the spot. Lord 
Selkirk died in France in 1820, and in 1831 Lower 





* Third son of the Elector Palatine Frederick V. and 





of Elizabeth, daughter of James I. 
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Fort Garry was built by the Hudson’s Bay Com- 

ny. The North-West war a ee meanwhile 
end pushing westward across the Rocky Mountains, 
where they had come in conflict with John Jacob 
Astor, of New York. In 1835 the whole district 
of the Red River Colony passed into the possession 
of the Hudson’s Bay Company, and a Council of 
Assiniboia was constituted. The colony numbered 
12,000 inhabitants in 1869. By 1857 Parliament, 
on the instigation of Mr. W. E. Gladstone, had 
paid 1} million dollars to the Hudson’s Bay Com- 

ny to acquire all that was known as Rupert’s 
ad and the Indian Territories. In the same year 
the Canadian Government sent the geologist Hine 
to Rupert’s Land, and serious trouble with 
the new Government at Ottawa arose when 
the surveyors disregarded the claims of the Red 
River settlers. When the boundaries of Manitoba 
had been fixed in 1870, the first governor, William 
McDougall, was greeted by the rebellion of Louis 
Riel, the leader of the French métis, or half-breeds, 
who seized Fort Garry. ‘It was then that Donald 
A. Smith, now Lord Strathcona—to whom Winnipeg 
accorded a torchlight procession on the eve of the 
British Association meeting—a high official of the 
Hudson’s Bay Company, came to the rescue. The 
second rebellion of Riel, in 1885, ended with his 
execution, and since then peace has not been dis- 
turbed in Manitoba. 

The meeting was certainly far more successful 
and more pleasant than old members had expected. 
For the people of Manitoba the discussions on 
agricultural and on educational matters seem to 
have been most interesting. The sections with 
which we have particularly dealt will well bear 
comparison with other years. Section G was gene- 
rally pronounced good. The interest in Section B 
centred about agricultural problems. Section A 
had, as usual, to subdivide into three departments 
for mathematics, general physics, and cosmical 
physics; the number of papers discussed was very 
large on the original list, several papers were 
subsequently added, and the discussions were 
really instructive. Much of the credit for the high 
character of the proceedings is due, next to the fact 
that Sir J. J. Thomson and Professor Rutherford 
presided over the Association and the Section, to 
the members from the United States and from 
Germany. Canada was, of course, well represented. 
Sir Joseph Larmor once more guided the discussions 
in his own masterly way, pointing to the main issue 
of a research and its bearing on other branches of 
the science. That was all the more welcome, as some 
of the speakers—including some of those who con- 
tributed several papers —sorely tried the Section 
with elaborate details, It is true that this remark 

pplies particularly to experiments on radioactive 
»henomena,. which do not yet permit of general 
conclusions. But a meeting, beginning at 10 and 
ending, after a luncheon interval of an hour, at 5 in 
the afternoon, might be spared elaborate details of 
experiments that had already been published else- 
where. As Professor Rutherford never attempted 
to check the speakers, the Section had to sit on 
Wednesday in two departments in order to dispose 
of its programme. 

The two papers by Dr. Goldstein on ‘‘ Spectra,” 
and by Dr. MReichen eim on ‘* Anode Rays,’ are to 
be printed in extenso ; the same honour is accorded 
to Professor Bone’s report on ‘‘ Combustion,” and 
to Colonel Goethal’s paper on the ‘‘ Panama Canal.” 
One of the resolutions of the General Committee 
deserves mention : The Canadian Government is to 
be memorialised on the desirability of encouraging 
the study of the history, customs, and migrations 
of the native races. The attendance at Winnipeg 
reached the figure 1457 ; there were 1362 members 
at the Toronto meeting of 1897. 

At midnight on Thursday, September 2, a party 
of 182 invited scientists, some of whom were 
accompanied by their wives and other members 
of their families, left the Canadian Pacific Railway 
station at Winnipeg, by special train, for the t 
western excursion to the Pacific coast and Van- 
couver Island. The expenses of the excursion 
were borne by the governments of the provinces 
through which the party travelled—Manitoba, 
Saskatchewan, Alberta, and British Columbia— 
members merely paying for their meals on the train 
and for the one night spent in hotels. The train 
consisted of two engines, nine sleeping-cars, two 
dining-cars, and a | e-car, to which members 
always had access. Mr. H. W. Brodie, the assistant 


a 
I 


general passenger agent of the Canadian Pacific Rail- 
way, was in charge of the train as far as Strathcona,. 
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which was reached on the morning of September 11, 
on the return journey. The unusually heavy and 
long train was there: taken in sections across the 
North Saskatchewan River to the station of the 
Canadian Northern Railway at Edmonton, situated 
pe gee Strathcona, for the direct return journey 
of 827 milesto Winnipeg, under the care of Mr. Mann. 
By six o’clock on Monday morning, Sept. 13, the 
party was back at Winnipeg, after having completed 
in comfort a most instructive journey of 3303. miles, 
without any accident, and with hardly any delay. 
A delay occurred only on the return journey in the 
tunnels between Field and Laggan ; the help of the 
engine of the following regular train was required 
to push the heavy train up the steep gradient of 2.5 
per cent. through the upper tunnel. 

The itinerary was especially arranged to - let 
members see and learn as much as possible, and 
they were well taken care of, of course. Members 
became deeply impressed with the possibilities of 
the country through which they were passing. 
Regina and Moose Jaw, where the party was enter- 
tained at lunch and dinner on Friday, the 3rd ult., 
are situated in the prairies of Saskatchewan, and in 
the centre of the wheat-growing district of that 
province. Regina is the capita] of the province, 











and the head-quarters also of the famous Royal 
North-West Mounted Police, to which a visit was 
paid. Moose Jaw, like Regina, a rising town of 
about 10,000 inhabitants, has fine stockyards. 
Calgary, founded in 1882, the southern centre of 
Alberta, like Saskatchewan a province about twice 
the size of the United Kingdom (population of 
Saskatchewan, 250,000 ; of Alberta, 100,000), was 
reached by Saturday afternoon. It lies atan altitude 
of 3389 ft., at the junction of the Bow and Elbow 
Rivers, in a remarkably picturesque situation, and 
the long drive across the hills was much enjoyed. 
Farming and cattle ranching are equally important, 
the irrigation canals of the Canadian Pacific Rail- 
way extend’ for 180 miles east, lumber comes down 
the rivers, quarries supply excellent sandstone, »d 
natural gas has recently been discovered. At Medi- 
cine Hat, another important mixed farming cen‘re 
(on the South Saskatchewan River), which had been 
passed in the morning, natural gas has largely been 
utilised for some years. 

Early on Sunday morning the train entered ‘he 

p in the Rocky Mountains, and arrived «t 

mff at 8 o’clock in the morning. Banff, a be»u- 
tiful mountain resort, lies at an altitude of 


‘4521 ft. in the Canadian National Park, the greatest 
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national park of the globe, which covers 5732 
square — (three-quarters of the size of Wales) in 
the Rocky Mountains. The last of the buffaloes 
are preserved in a corral of 800 acres within the = 
The magnificent scenery, the hot springs, and the 
game attract many visitors, and the anthracite beds 
of Bankhead are near by. The afternoon was spent 
at Laggan, 34 miles further on, in the grand 
scenery of Lake Louise. n station lies at an 
altitude of 5039 ft., and 6 miles further on, at 
Stephen, the summit of the Rocky Mountains 
railway is reached at an altitude of 5329 ft. The 
line then descends abruptly to Field at 4067 ft., 
and further to Beavermouth, to ascend again in the 
Selkirk Range to Selkirk Summit at 4351 ft., and 
Glacier House at 4093 ft. Monday moruing was 
spent at Glacier, where members walked in glorious 
sunshine to the foot of the immense IIlecillewaet 
Glacier, on which some of the party climbed: 
Crossing the Columbia River repeatedly, and 
following the grand Fraser River with its many 
lake-like extensions, the party arrived at Van- 
couver at 9 in the morning of Tuesday, Sept- 
ember 7, at once to take steamer over to Van- 
couver Island, either to Victoria (80 miles across 
the Straits of Georgia), the capital of British 
Columbia, a fine town, of 40,000 inhabitants, or to 
Nanaimo, famous for its coal-fields and its fishery. 
and biological station, which were all visited. 
Much attention is paid to fruit-growing, and ship- 
building is developing at Victoria and the adjacent 
Esquimalt ; but the naval station at Esquimalt 
has been abandoned. The imposing Parliament 
building contains the provincial museum, with its 
wealth of Indian ethnographical collections. Vic- 
toria is very English in character-—-except for its 
Chinese population of 4000—and the climate of 
Southern Vancouver Island is also English ; the 
rainfall of Victoria is about that of London. 
Vancouver, the commercial centre of British 
Columbia, has a higher rainfall. The party arrived 
there on Wednesday evening for a day’s sojourn ; 
rain set in, and for the rest of the journey members 
saw little of the sun. Vancouver, which was only 
founded in 1886, now boasts a population of 85,000 
inhabitants, and has unquestionably a great future. 
The main railway arteries, the Canadian Pacific and 
the Grand Trunk, unite at Vancouver, and join it 
to the great American lines ; Montreal, 2897 miles 
distant by rail, is reached in ninety-six hours. The 
narrow entrance to the splendid spacious harbour in 
Burrard Inlet is being widened. There are regular 
steamer lines to Japan (fourteen days’ crossing), 
China, and Australia ; Sydney, New South Wales, 
is now thirty days’ distant, but the service is being 
accelerated. Other lines join Vancouver to Alaska 
and the Canadian Yukon Territory in the north, 
and to Mexico and South America. Seattle, so far 
a more important port, in the State of Washington, 
United States, on Puget Sound, 75 miles from 
Vancouver, with at present 260,000 inhabitants, 
has a powerful rival in Vancouver, which is the 
natural gateway for the Canadian and British- 
Oriental trade. The party visited at Vancouver 
the beautiful Stanley Park, full of magnificent 
specimens of the big trees of British Columbia, 
lumber-mills, and a salmon cannery, which was not 
working, however, the canning season being over. 
On the return journey a stop was only made at 
Edmonton, till the ’eighties a trading post of the 
Hudson’s Bay Company, now the capital of Alberta, 
with a population of 25,000 inhabitants ; Strathcona, 
on the opposite bank of the North Saskatchewan 
River, brings the population up to 32,000. Like 
other Canadian cities, Edmonton boasts of being the 
most advanced city of the Dominion, and it has some 
fine streets, buildings, and shops. The city stands 
on coal-beds ; the soil around is fertile ; marl-beds, 
pottery clay, and iron ore are found near-by; gold 
is washed, and there are rich asphalt deposits 150 
miles further north on the Athabasca River. The 
party had the opportunity of studying the advan- 
tages of the district on a steamer excursion down 
the picturesque river, made in the first Saskatchewan 
steamer, a stern-wheel boat, characteristically crude, 
but efficient. The Peace and Athabasca valleys to the 
north are promising fields for future settlements, 
and the railway is pushed west from Edmonton 
in latitude of about 54 deg. North to Prince Rupert, 
on the Pacific. Another line, branching off from 
the Canadian Northern Railway, is being projected 
to Hudson Bay; it is to run near the Nelson 
River, and to end either at Churchill or at Port 
Nelson, near York Factory. Neither the Saskat- 
chewan, which flows into the northern part of 





Lake Winnipeg, nor the Nelson River, which joins 
this lake to Hudson Bay, are navigable for large 
ships. The ports mentioned may be ice-bound 
for seven months; but open water during the 
summer months would suffice to afford an outlet 
for the produce of Central and Western Canada. 
The distance by water from Churchill to Liverpool 
is 2926 miles. At present most of the grain and 
other produce goes either directly into the United 
States, or from Winni by rail to the immense 
elevators at Fort William or Port Arthur, and 
thence further by the Great Lakes and Canadian or 
American boats. The Canadian Pacific Railway is 
still the only direct link between the east and west 
of Canada, and it passes through hundreds of miles 
of barren rocky country north of the Lakes ; the 
Grand Trunk Railway Company is constructing 
another line from Quebec direct to Winnipeg, 
further north. 

So far North-Western Canada remains in closer 
commercial touch, therefore, with the United States 
‘*across the border” than with the eastern portion 
of the Dominion, and that fact must not dis- 
regarded. But there is no national question, nor is 
there any real language difficulty in the West, in 
spite of its very mixed population. In the East, 
especially in the Province of Quebec, French and 
English co-exist. The West receives settlers from 
all countries. The 3566 pupils which visited the 
schools of Calgary in 1908 represented eighteen 
nationalities and spoke fourteen languages; but 
the English nationality predominates. A good many 
settlers have of late immigrated or re-immigrated 
from across the border, and the English language 
has no rival. People are thoroughly in earnest 
about education, as they are about street-pavin 
and municipal water and electricity supply al 
sewage disposal. Schooling is free everywhere, 
even the public ‘‘separate” (denominational) 
schools receive Government grants, and the settlers 
who have worked their way up under great hard- 
ships and have built their own houses, have suffi- 
cient forethought to establish high schools and uni- 
versities, lest their children be tempted away from 
their still somewhat crude native towns. It is a 
hardy race, quiet and self-confident, which is grow- 
ing up there. The climate, the isolation, and the 
difficulties of transport, and consequent high prices, 
demand that. Hot days and cold nights are the 
rule ; a temperature p wiz of 40 deg. Fahr. in 
24 hours is not rare during the Winnipeg winter, 
and —40 deg. is registered at least once as a rule. 
The double windows are mostly sealed up in the 
winter. 

Living is plain, and the temperance movement is 
universal and very strong. The ‘‘ No English 
need apply” is a meaningless phrase. Competent 
Englishmen are welcome, though little wanted, 
because the Canadian colleges turn out well- 
trained engineers, miners, farmers, and business 
men. .The ‘‘remittance”’» man, who considers 
himself entitled to a comfortable berth on the 
strength of his English public-school training 
[see Dr. Gray’s address to the Educational Sec- 
tion] and his superior family connections, and 
the young man who is packed off to the colonies 
because he has fallen into evil ways, are certainly 
not wanted. The hard-working young farmer who 
does not mind roughing it for years will get on; 
but he had better go out unmarried. The English 
members knew that Manitoba was a wonderful 
granary ; they were astonished, however, to find 
a belt of fertile prairie land, slowly rising towards 
thé foot of the ky Mountains, some 400 miles 
south to north, and over 800 miles east to west. 
The hideous elevators testify to what is being done 
there. Much remains to be done, of course. The 
waste of timber is almost disheartening. Forest fires, 
intentional or accidental, are raging every where. 
Within a few miles of Vancouver and of the most 
modern lumber mills, majestic tree-trunks were 
smouldering away because it is too much expense to 
transport them ; yet the roots of these trees have 
to be blasted and to be removed with the aid of 
steam ploughs before the farmer has his field clear. 
Nothing has so far been done to check the ruthless 
destruction of forests ; but the Dominion has now 
taken up the question of the conservation of 
natural resources, and Canadian delegates will 
attend the International Congress which will next 
year deliberate on this problem at the Hague. 

One feature struck those members who had been 
to South Africa in 1905. There is no serious race 
— in Canada. The few Indians live peace- 

ully on their reserves, some as comfortably off as 











Canadian farmers, others depending upon Govern- 
ment support. There are not many negroes. 
Chinamen and Japanese are plentiful in British 
Columbia, in spite of the very heavy capitation 
fee, and they are tolerated on the ships and trains 
like other people. 

We must add a few words about the geological 
excursion to Sudbury and Cobalt, and about the 
famous mines there. The excursion of four days 
took place, as we mentioned on page 254 ante, before 
the meeting, and was arranged by Dr. Wiliett G. 
Miller, the geologist of the Province of Ontario, at 
Toronto, and Mr. Arthur A. Cole, of Cobalt. The 
nickel-copper mines, the most important of the 
world, at Creighton, Crean Hill, and other spots 
pep ten eit and ~ magnificent smelting works 
of the International Copper Com at Cepper 
Cliff, are well known ; a sa rap of the nickel. 
matte goes to Clyddach, in Wales, to undergo the 
Mond treatment by means of carbon monoxide. 
The mines at Cobalt were only discovered during 
railway construction in 1903. After a boom in 
1906, which was injurious, as all booms are, a quiet 
development set in, and & t many modern 
plants are now at work, notwithstandi a great fire 
of last June and an outbreak of typhoid fever. The 
ores found are native silver, cobait and nickel 
arsenides, and also sulphides and some antimony, 
but—a characteristic feature—no lead. The veins, 
from 1 in. to 15in. in width, mostly of vertical dip, 
occur in rocks of pre-Cambrian age. In many spots 
the visitor literally walks on silver veins, and the 
uniformity of the geological features for many miles 
around promises og mn of similar mineral 
treasures. Owing chiefly to the mines at Cobalt, 
Canada, which ranked fifth as a silver-producin 
country in 1906, ranked third—next to Mexico | 
the United States—in 1908, and supplied more 
than 22 million ounces of silver in 1908 (194 million 
from Cobalt)—a tenth of the total silver production 
of the world in that year, 200,655,383 oz. The 
demand for cobalt, amounting to about 300 tons 
a year altogether, is, unfortunately, still so small 
that the supply of cobalt ore from Cobalt has only 
lowered the prices; metallurgists and chemists 
should find new uses for cobalt. 

Rich in fisheries, land, minerals, timber, grain, 
and other produce, Canada, as big nearly as Europe, 
can and should maintain a population many times 
the actual (estimated) eight millions. 

The success of the Winni meeting has cer- 
tainly increased the probability of a meeting in 
Australia, preliminarily planned for 1914. Next 
year the British Association will meet at Sheftield 
on August 31, under the presidency of Dr. T. G. 
Bonney, F.R.S., a geologist. 








UNDERGROUND Raitway at Burenos Arres.—A Bill is 
pending in the Argentine islature to authorise the 
construction of an underground electric railway crossing 
Buenos Aires from east to west. The idea is to con- 
struct a system of underground electric lines working in 
conjunction with certain tramways already in operation. 





ENGINEERING UNITS OF MEASUREMENT.— Messrs. Simp- 
kin, Marshall, Hamilton, Kent, and: Co., Limited, have 
just published (price 1s.) a compreliensive series of defi- 
nitions and tables of engineering units of measurement, 
compiled by Mr. John Ramsay, A.M. Inst. C.E., instruc- 
tor in mechanical engineering at the Gl wand West 
of Scotland Technical College. The fundamental units 
of length, mass, and time are first defined, and the 
British and metric standards described. To these, of 
course, all other units can be referred. _ After describing 
the units of velocity and acceleration, Newton’s famous 
three laws of motion are reproduced, and the units of 
force defined. Every unit commonly used in describing or 
calculating the motion of a rigid body is then explained 
in turn. his section is followed by one treating, on 
similar lines, the quantities involved in discussions 
of stress and strain, of hydrostatics, and of electricity. 
A table is given explaining the analogies between the 
laws of linear and angular motion, after which comes 
another in which is given the equations defining their 
quantities and their Simensions in terms of the absolute 
units of a mass, and time. Another useful table is 
one of the Greek alphabet, so universally used in mathema- 
tical work of all kinds. Some tables of weights, measures, 
and the like conclude the volume, which is provided with a 
capital index, adding much to its utility. Writers of scien- 
tific and physical papers seldom give definitions unless a 
new term is introduced, and it is not always easy for those 
away from a reference library to discover the exact mean- 
ing of terms used in papers on subjects outside their 
usual line of work. How many engineers, for instance, 
know how the coefficient of viscosity is defined? They 
know in practice that viscosity ma: measured by the 
time of flow from an orifice, but such measures are purel 
relative. In Mr. Ramsay’s useful compilation they will 
find, along with much other similar information, an ex- 
planation of how viscosity is measured in absolute units, 
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INDUSTRIAL NOTES. 


Tue days of the ‘‘ half-time system” are numbered. 
On all sides the system is condemned, and soon its doom 
will be sealed. In reality it now chiefly rests with 
the textile operatives as to when and how it shall be 
abolished. The President of the Lancashire, Cheshire, 
and North Wales Federation of School-Attendance 
Officers, at the recent Conference in the Macclesfield 
Town Hall, with the Mayor in the chair, said that ‘‘ it 
was not the ‘ poor widow’ who took her children from 
school to work.” He also said that ‘‘ the applications 
for exemption came in most cases from families that 
could well afford to do without the wages of young 
children.” This is severe condemnation from a highly 
placed official, and his statements are based upon the 
experience and reports of school-attendance officers. 
who, of all persons, ought to know. In the town of 
Macclesfield the half-time system was said by one of 
the speakers to be very prevalent, and to some extent 
necessary in the silk trade ; but the speaker did not 
vote against the resolution. The life and lot of the 
factory operative have been revolutionised since the 
inquiry and report of the Royal Commission was issued 
in 1843, not only as regards children, young persons, 
and women, but the men also. The curtailment of 
labour by the Acts which followed, up to and includ- 
ing the Ten Hours Act, was such that the abolition 


of half-time now would be but trivial in its operation. 

Another aspect of child-life was dealt with at the 
North-Western Poor-Law Conference at Blackpool on 
Saturday last, under the presidency of Lord Richard 


Cavendish. The chief speaker, in his address, said 
that the attitude of the poor-law guardians had 
changed :—‘‘It was no longer ‘How can we get rid 
of the children?’ but ‘ How shall we save them ?’” 
so as to be made into good citizens, useful to the State. 
He said that according to the latest full poor law 
statistics—March 31, 1906—the number on relief 
between five and fifteen years of age was 186,105 ; of 
these, 130,000 were on out relief and 60,000 in poor- 
law institutions. He thought that the 130,000 on out 
relief were poorly cared for as to food, clothing, hous- 
ing, and education. Would they not become a nucleus 
of the future armies of unemployed? What training 
would they have in any useful art or handicraft? This 
accentuated interest in the young, the citizens of the 
future, the fathers and mothers of the ensuing gene- 
ration, is not only gratifying. but is essential to the 
national well-being. The old apprenticeship system 
is gone in most trades, and cannot be revived. But 
good ee with technical instruction at 
later date, would fit most children for some usefu 
occupation ; it would help to inspire self-respect, and 
this is a great aid to self-development. Emulation 
would grow out of such training, and this would 
be a spur to achievement. The nation requires well- 
equipped citizens ; they are its chief necessity ; in the 
hour of danger they would be its most valuable force 
for defence. 





The President of the Local Government Board’s 
reply to a Labour Member on unemployment was that 
‘*the number of persons Reetrrnce uring the first 
three days of this year that the unemployed register 
was open was 5568, showing an increase of 1767 over 
the first three days of last year. The Central Unem- 
ployed Body were making every endeavour to find suit- 
able work for applicants, and he would be pleased to 
further their efforts as far as he could do so.” The 
figures given afford scant comfort to those who ho 
that the list of unemployed would be greatly reduced 
this autumn. The latter part of the reply shows that 
the Local Government Board, as representing the 
Government, is prepared to deal with the matter 
sympathetically as far as possible. 





The Board of Agriculture and some unofficial bodies 
are providing employment, the former by allotments 
through the local authorities, the latter by experimental 
farm colonies and otherwise. In another way much is 
being done to instruct those who are willing in the tech- 
nical parts of agriculture, horticulture, afforestation, 
&c., so that they may be able to farm in a more or less 
scientific manner. ‘They are taught as to the nature 
of soils, of manures, and of the seeds most suitable 
for the land to be cultivated. It is said that the 
Chinese can get more out of a plot of land than any 
other denizen of the globe. e Dutch, again, make 
their sand-dunes, recovered from the sea, ane like 
a rose. The soil is not in itself favourable, but by 
cultivation they make it richly productive. We are 
more deeply interested in these questions than any 
other nation, by reason of our insular position, and 
our dependence upon foreign-grown produce. What- 
ever can be done, therefore, to improve our land and 
iacrease its productiveness is of the greatest import- 
ance; agriculture is perhaps the best remedy for un- 


employment of those who know no kind of trade, and 
whose dependence is therefore upon a kind of employ- 
ment that does not require 

elementary stages. The wor 


t technical skill in its 
may be hard ina sense, 


but it is in the open air, and therefore is healthful. | 
The conditions of country rustic life must, however, 

be improved, in order to attract back to the land the 

dwellers in the towns. 





The persistent rumours not only of a possible, but of 
a probable, general election during next month, or in 
or about the middle of January, next year, are not | 
favourable to a revival of trade. It is the uncertainty 
of the event that unsettles men of business. Specula- 
tive capitalists will not launch out in newer enter- 
prises, nor greatly extend going concerns, in view of 
the emergency. The book-printing and publishing 
trades already declare that if a general election takes 
place this year it will ruin this season’s trade. It is | 
not merely a question of party difference, or of opposi- | 
tion to this or that measure, but a dislike to the 
turmoil all over the country involved in an appeal to 
the electorate. The Party Whips and all the local | 
wire-pullers appear to be certain that a general elec- 
tion is near, and candidates are being chosen for the | 
several seats. With the political issues we have 
nothing to do here, except in so far as they affect what 
is called the Labour Party in its various sections. As | 
regards these, the Labour Party in Parliament have 
mostly settled upon candidates and constituencies to 
be contested. The Independent Labour Party have 
chosen candidates for constituencies, one of whom will 
again oppose the Labour Member for Burnley. _The 
miners have mostly chosen their representatives ; but 
in two cases the issues are undecided, as neither Mr. 
Burt nor Mr. Fenwick will sign the Labour Party’s 
constitution. Apart from these fixtures, the Inde- 
pendent Labour Party, and the Socialists unattached 
to that party, will, in all probability, start local candi- 
dates, as on previous occasions, in spite of the protests 
of their leaders. All this adds to the prevailing un- 
certainty in the trading, commercial, and manufactur- 
ing world, and restrains industrial activity. 





Two measures of the Government for social im- 
provement have been oes through ordeals which 
in the end may wreck them. The first is the Towns 
Planning Bill, which passed through all its stages 
in the Commons with very little change, and with 
strong approval generally on all sides. In the House 
of Lords, however, it has been ‘‘amended ” in such a 
way as to endanger its obvious intentions, and it is 
doubtful whether the Commons will agree to the 
transformed measure. The other was the Industrial 
Development Bill, which has provoked storms and 
scenes in the Grand Committee, so much so that last 
‘week there was more than a hint that the Govern- 


ment — drop the measure in the event of certain 
changes being agreed to by the Committee. This is 
not the place to criticise the Bills; they may have 


been faulty, but the objects aimed at were good, and 
especially valuable as a step towards lessening the 
dire strain of non-employment. 





The meeting of the Ironfounders’ Conciliation Board 
for Lancashire and Cheshire, held in Manchester last 
week, decided a question of grave importance, the 
effect of which will be to aedih the path in all future 
negotiations. The question at issue was whether 
existing conditions at the time: ef-the formation of the 
Board were to be respected bythe employers. Some 

ad to fear that at the Soap meetings 
itions would be subjects for discussion, 
and to this they were opposed. ‘The matter was first 
discussed jointly, Mr. Henderson, M.P., stating the 
case for the workers. The employers’ section then 
discussed the matter, and, on the joint committee re- 
suming, the chairman said that ‘‘ the employers were 
so anxious for the smooth working of the Board that 
they had decided to intimate to their members that 
the conditions existing at the time of the formation of 
the Board should not be departed from until the matter 
had been referred to the standing committee for con- 
sideration.” The excellent spirit thus displayed bids 
well for the future of the Board and its relations to 
labour. It was stated that the meni’s representatives 
were well satisfied with the employers’ decision. The 
meeting was attended by representatives of all the 
centres of the ironfounding industry, no fewer than 24 
chief centres being mentioned in the report. The 
attitude of both parties is most favourable to the 
ful solution of labour questions as they arise ; 
it is probable that strikes and’ lock-outs will be 
things of the past for years to come, and at the 
end of the agreement it is not too much to expect 
that it will be renewed for another term, after the 
experience of the Board’s action and its results. 
This will be some compensation for the labour troubles 
of last year, in which the ironfounders were involved, 
sometimes against their will, as in the engineers’ strike 
on the North-East Coast. As a rule the Ironfounders 
and the Iron-Moulders’ Societies are not aggressive. 


of the men 
existing co 





Matters do not yet work altogether smoothly in the 
South Wales coalfields. On Thursday in last week 





some 4000 miners employed at the Cambrian Collieries 





tendered their notices, to expire at the end of this 


month. The dispute arose over the refusal of the 
hauliers to descend the pit half an hour earlier than 
the other classes of workers in the pits, which is said 
to have been customary ever since the pits were 
opened. The men have refused to continue the 
arrangement since the Eight Hours Act came into 


| force, declaring that they should not be employed 


longer than the other men. In August last the com- 
pany summoned the hauliers for refusing to fulfil the 
alleged conditions, claiming damages for breach of 
contract, but the stipendiary referred the matter to 
the Conciliation Board, and did not give judgment 
against the men. Since then the men’s leaders have tried 
to induce the hauliers to carry out what they think 
is their obligations, but the hauliers have still refused. 
There is considerable time yet before the notices 


|expire, and doubtless serious negotiations will be 
| attempted to avert a stoppage. 


This is another 
instance of union men setting at naught the advice of 
their leaders, a policy fraught with danger to all con- 
cerned. A better spirit was manifested by the miners 


|at the Werfa Colliery, Aberdare, owned by the 


Marquis of Bute. The men tendered their notices on 


| September 1, the contracts to terminate on the 30th, 


but those notices were withdrawn, and work is to be con- 
tinued as usual. At another colliery, the Seaford Pit, 
Porth, the men withdrew the notices tendered in 
September. In this case the notices were given because 
a dozen men were given notice to cease work at the 
prescribed time. The management, however, found 
employment for the men elsewhere, and those who 
gave notice in ws of the common cause withdrew 
theirs. At another pit the men have tendered their 
notices because non-union men are employed ; doubt- 
less this will be a matter for negotiation at the Con- 
ciliation Board or elsewhere. 





The position of the iron and steel trades had not 
much changed at the date of last week’s markets, or 
on the Manchester Change. Indeed, the apparently 
increasing activity was scarcely maintained, except 
that the tone was regarded as good, and rates were 
unchanged. Some good orders had been placed, but 
it was said that there was a pause in giving out the 
specifications, so that the execution of orders was de- 
layed. In some of the shipbuilding districts trade 
was better, both for shipbuilders and marine engineers, 
but there appears to Soma been hesitancy in active 
operations. ‘The unsettled condition of affairs in the 
political world may have influenced speculation, and 
delayed the enterprises which had been contemplated, 
orders for which, it was reported, had been already 
placed. 





The organising secretary of the Amalgamated Society 
of Railway Servants referred in his speech at York 
last week to “arbitrators with the prejudices of 
capitalists.” One would have thought that the men 
who have acted as arbitrators in the case of the 

reat railway companies were men above reproach. 
Leased, the secretary of the union has on more than 
one occasion specially commended them. They have 
taken infinite trouble and care in dealing with the 
complicated questions before them, and in no case 
have the awards been seriously called in question on 
the ground of unfairness. To taunt such men with 
capitalistic prejudices is most unwise. The arbitrators 
hitherto selected have been men of remarkable ability, 
experience, and fairness, and their awards stand gocd 
on the merits of each case. 





On Saturday in last week the Northumberland 
Miners’ Conciliation Board advanced the wages of the 
workers 1} per cent., making the rates 30 per cent. 
above the basis. This is the first advance in two years. 





The Swedish strike continues, the negotiations for a 
peaceful settlement having fallen through. The strike 
committee are appealing to British trade-unionists for 
financial help through the General Federation of 
Trades. It is stated that 100,000 men are still out, 
but there is no violence. 





The United Government Workers’ Federation are 
again to the front agitating for a minimum wage of 
303s. per week within the London area. Government 
employment is eagerly sought, and then the conditions 
of employment are said to be disgraceful. 





A general strike of labourers employed at the docks, 
Havre, took place on Saturday last. Business was 
at a standstill, and the docks and warehouses were 

arded police and soldiers to prevent any out- 
freak of violence on the part of the strikers. 








Tur ‘Norra German Luorp.—The working of this 
nes German steam navigation company for the fir-' 
half of this year resulted in a profit of 250,000/., in roun:' 
figures, as compared with a loss of 350,000/., in oun! 
figures, in the first half of 1908... The working results «: 
the second half of 1909 are also expected to be satisfactor: 
the past quarter having ended favourably, 
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TESTS OF WOLF’S SEMI-PORTABLE 
ENGINE. 


is a report of tests of a “ locomobile” 
lessrs. Burstal! and Monkhouse, 14, Old 


Tue followin 
carried out by 


March last. They are of so much interest that we pub- 
lish them in full. A detailed description of ths plant 
will be found on page 178. 


Queen-street, Westminster, at Magdeburg - Buckau, b| 





The engine is of substantial oni, and the lubricating 
a ments are ppm Chain lubrication is used on the 
main Coasting, and sight-feed oil-cups on the rest of the 
wearing parts, with centrifugal vilers on the crank and 
eccentrics. The cylinder lubrication is by a positively- 
driven pump. 

The engine is everywhere very accessible, and the 
arrangement of the piston is such that between trials B 
and C, with everything hot, the low-pressure piston was 
removed in eight minutes from the time of stopping the 





Messrs. R, Wolf’s Engineering and 

Boiler Works, Magdeburg-Buckau. | 

Sir,—In accordance with your instructions, we, on | 
March 3 and 4, tested one of your ‘‘ locomobiles” at your | 
works at Magdeburg-Buckau, and now have pleasure in 


submitting our report on the results obtained. }1 


The machine tested was numbered 12,320, and was of | 
your ordinary commercial construction for this A The 
machine was, we understood, already sold for delivery to 
St. Petersburg. | 


engine, and the high-pressure piston and rods were re- 
moved in 31 minutes from the same time. No special 
tools were used for this work, which was done by one 
fitter and two apprentices. The cylinders were then 
gauged by us, and the engine was again running in 
hour 20 minutes after stopping. The condition of the 
cylinders, a. and rings was examined. They were 
found bright and free from scoring. 

The design and workmanship throughout is excellent, 
as seen from the engine under test and from a large num- 
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Fig. 2. 
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The tests included a run of seven hours at about 150 
brake horse-power, a run of three hours at 100 brake 
horse-power, a run of three hours at 180 brake horse- 
power, a short run at heavy overload—230 brake horse- 
power—and some tests of the governor. Everything 
worked smoothly and well throughout, and no hitch of 
any sort took place. 

The plant consists of a tandem-compound engine 
mounted direct on top of the boiler. The boiler is cylin- 
drical, with a cylindrical flue, and tubes from the end of 
the flue to the back of the boiler. The steam passes from 
the boiler to a superheater in the smoke-box, thence to 
the high-pressure cylinder, from the high-pressure cylin- 
der through a second superheater (also in the smoke-box) 
to the low-pressure cylinder, and from the low-pressure 
exhaust through a feed-water heater to the jet-condenser. 
‘he cylinders are placed at the foot of the funnel, and are 
surrounded by the waste gases. Normally, the feed-water 
1s drawn from the hot-well by the feed-pump and fed 
‘through the feed-heater to the boiler, the regulation being 
Cone by by-passing more or less of the feed-water back to 
the feed-tank. 

The engine has a single crank, two fly-wheels, and the 
valves are driven by eccentrics through rocking-shafts. 


‘he governing is by a shaft governor which acts on the 

!:gh-pressure eccentric. Both valves are of the piston type. 
he air and feed-pumps are side by side, and driven by 
ue eccentric, 
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WOLF LOCOMOBILE. 
TEST B.MARCH 47 1909. 


TEST C. MARCH 47 1909. 





TIME 


ber of similar plants which were under construction at 
both the Buckau and Salbke Works. 

The economy tests were all carried out in the same way. 
A running start and finish was made, care being taken to 
have the conditions at start and finish the same. As the 
fire was on all trials kept thin and even, the possible 
error due to wrong estimation. of the quantity on the 
grate was reduced to a minimum. The feed-water to 
the boiler was weighed, and as the water-level was 
steady, and could be read to 3} in., the possible error 
on_ this was very small. The power was taken up by 
a belt-driven dynamo, which had been carefully tested 
by the Magdeburger Verein fiir Dampfkessel-betriebt. 

e were given the figures and curves of the tests, and 
satisfied ourselves of the correctness of the methods 
of conducting them, so have adopted them to arrive at 
the efficiency of the dynamo at the various loads. The 
same association had also made a careful series of tests 
of the power absorbed by belts, and we have adopted the 
figure of 5 per cent. found by them (which agrees with 
what we have found ourselves in sim cases) as being 
the loss in the dynamo belt. The brake horse-power is 
calculated from the electrical output of the dynamo, using 
the efficiencies and belt loss referred to above. The 
electrical instruments were of standard make, and had 
been recently calibrated. 

The indicated horse-power was obtained from cards 
taken by your men every 15 minutes throughout the 
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TaBLE I.—Boiler and Superheaters. 
GENERAL Description AND DIMENSIONS. 
Boiler of modified locomotive type, with circular furnace and 
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— | Trial C. 
1, Date of trial .. ..| March 8,| March 4,|March 
1909, 1909. 1909, 
2. Duration of trial 7h. le h. 59m.; 3h, 
Fuel. 
3. Short description .. * Dannenbaum ” (large 
washed nuts) 
4. Quantity fired per hour Ib.| 157.4 | 192.2 | 1146 
5. Approximate analysis : 
‘arbon percent 83 
Hydrogen .. - 9 4.8 
Sulphur .. ‘ei - 1 
Moisture a 1 Same coal 
Ash .. . oe a 5.3 
Oxygen and other 
matters .. ce - 4.9 
6. Calorific value of fuel as fired has 890 { Same | Same 
(rose - - B.T.U. ’ coal coal 
7. Calorific value of fuel as fired 
(lower value) sa B.T.U. 14,473 Ditto Ditto 
g| wi gi «| es! 2 
|» 8 a > 6 4 mB | vt 
REO ee Os ae las 
S's Si ei c' & 
Flue-Gases, = ah afl 
8. Analysis of dry flue-gases : ae le | es ee | ee jae 
Carbonic acid per cent, 11.8 17.2, 11.9 17.3 12.3'17.9 
Oxygen... os - 84 89 8 | 85 69 7.3 
Nitrogen (by diff.) - 79.8 | 73.9 80.1 74.2 80.8 74.8 
9. Average temperature at base oi 
funnel o oe —~ 2 F. 468 482 401 
10, Mean specific heat of products 
of combustion B.T.U.| 0.248 0,248 0,248 
Air and Draught. 
11. Temperature of outside air, deg.F.| 37.6 36 38 
12. Temperature of air in_ test- 
room .. - deg. F.| 92.5 88 90 
13. Draught inash-pit, in. of water 0.22 0.21 0.19 
14. Draught over fire .. 90 0.05 0.04 0.04 
15. Draught at base of funnel, 
in, of wate:| 0.48 0.51 0.42 
Feed-Water. 
16. maaan per hour .. - Ib.| 1324 1637 982.8 
17. Temperature of feed to boiler, 
deg. F.| 113.6 114.4 108.5 
18, Temperature of feed to feed- 
heater... oe deg. F.) 102.4 102.7 100.4 
Steam, 
19. Mean pressure (by gauge) Ib.) 217.8 218.6 219.7 
20. Mean pressure (absolute) »» | 282.6 233.5 234.4 
21. Temperature of saturation deg. F.| 305 395 | 305 
22. Temperature of steam to engine 
deg. F.| 601 604.5 552 
23. Superheat.. oe oo oo | a 208.5 157 
23a. Heat added to steam in second 
superheater deg. F.| 97 81 101 
Heat Account, } 
24. Heat transferred to water and i j 
superheating steam percent., 74.7 { 75.1 74.9 
25. Heat carried away by products ol) 
combustion os recent.) 9 9.3 7.6 
26. Heat carried away by excess ai: 
percent., 4.5 4.3 3.1 
27. Balance—radiation, &c. ms | 1L8 11.3 14.4 
Deductions. 
28. Heat transmitted per yas foot | 
of heating surface of boiler pe} 
hour Ke es B.T.U.| 3996 4940 2985 
29. Heat transmitted per square foot) 
of heating surface of high _ | 
sure superheater per hou! 
B.T.U.; 600 764 324 
30. Weight of fuel fired per square! 
foot of grate area per hour Ib.) 21.4 23 13.7 
31. Water evaporated and super.) 
heated per pound of fuel a: 
fired 2» - <e Ib. 8.41 8.61 8.67 
32. Equivalent evaporation from and 
at 212 deg. Fahr. os Ib.| 11.22 11.25 11.23 
33. Weight of feed (from and at 215) 
deg. Fahr.) per square foot o}| 
boiler-heating surface per how | 
Ib.| 4,14 5.1 2.8 
34. Air used per pound of fuel Ib.| 17.2 17.1 16.5 
35. Ratio of air used to air theo 
retically needed .. de j 1.53 1.52 1.44 
36. Rise of temperature of feed ir 
feed-heater ee . Fahr 11.2 11.7 8.1 
87. Temperature of steam into feed 
heater os .. deg. Fahr. 177 144 127 
38. Pressure of steam into feed- 
heater - es - lb., 28 2.95 2.35 
39. Thermal efficiency of boiler alon 
percent. 65.2 66 66,9 
40. Thermal efficiency of boiler and) 
superheater ie so al oe 76.1 74.9 
trials. The indicators were of the outside spring type ; they 
were checked by dead-weights during —~ after the test, 


have been made where 
necessary. rate indicators were used for each end 
of each cylinder, but the pipes to these were rather > 

ben: uence of this the 


power, as worked out from the cards, is, in our opinion, 
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too low, and gives too high a mechanical efficiency for the 
engine. The figures of the indicated horse-power are 
given in the tables, but we have not used these in our 
calculations, as we consider the figures obtained from the 
electrical readings are more reliable, especially in trials A 


TRIALA HP. BACK. TRIAL A.H.P. FRONT. 
1:74"™n -1 Atmos. per Sq Cm. 7 74m -1Atmos. per Om. 
Inch - 208Lbs.per Sg 1 Inch ~ 208Lbs. per Sh tre TRIAL AL P BACK. 


Fig. 4. 


and B. The was taken from a counter directly 
driven from the shaft. 

C'All temperatures were taken by mercury thermometers, 
which were placed in cups filled with fusible metal in 
pressure pipes, and direct in the feed-water and gases. 






Fig.5 











ing 





7-2 "An - 1Atmos. per 
1Inch - 51 Lbs. per Sg. 


higher at half maximum load than at the most econo- 
mical load 


The results have not been obtained at the expense of 
complication or by fine adjustment, as the whole plant is 
simple, strong, andfeasily accessible. 


TRIAL A LP. FRONT. 
7:2" = 1 Atmos. per Sq.Gin. - 
Inch = 51.Lbs per Sg In. 


&9. Cm. 
Mh 


Fig. 6. 

















TRIALC 


RIAL C.H.P. BACK. 


Fig.7 
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Fig. 9. 











TRIAL C.L.P. BACK 





TRIAL C.L.P. FRONT. 


Fig. 10. 
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TRIAL B.H.P. BACK. 


Fig. 1. 





TRIAL B.H.P. FRONT 
Fug. 12. 































Tasie II.—Engine. 
GENERAL DESCRIPTION AND DIMENSIONS. 
Engine driving dynamo by belt off one flywheel. — 
Type :—Horizontal, tandem, single crank, with high pressure in 
front ; superheater between high-pressure and low-pressure cylin- 
ders. Both cylinders in base of funnel, and surrounded by waste 


gases, 
Valves of piston type, both driven by eccentrics. High-pressure 
cut-off variable by governor. 
The feed to boiler was measured ; as there were no external feed- 
pipes and no leaks of steam or water, this was equal to the steam 
supplied to engine. 














Power. Tria A.| Trial B.| Trial 0, 
1. Date of trial .. March 8,|March 4,|March 4, 
| _ 1909. 1909. | 1909. 
2. Duration of trial ..|7 hours} 2 hrs. |3 hours 
59 min. 
3. Steam to high-pressure cylinder per 
hour .. rf 7 .. Ib} 1824 1637 982.8 
4. Pressure of steam to engine i 217.8 218.6 219.7 
5. Pressure of steam to engine (abso- 
lute) .. on or -- Ib} 2825 | 233.3 | 284.4 
6. Temperature of steam toengine | 
eg. F.| GOL | 604.5 | 552 
7. Temperature of high-pressure ex-) 
haust .. Je of leg. F.| 334.4 356 277 
8 Temperature of steam to low-pres- 
sure cylinder a deg. F.| 431.6 437 378 
9. Temperature of steam, Jow-pressure| 
exhaust “is ¢s deg. F.) 145.5 | 143.7 | 126.5 
10. Pressure of low-pressure exhaust/ 
(fram cards) (absolute) Ib. | 2.8 2.95 2.35 
11. Corresponding temperature of satu- 
rated steam .. deg. F.| 139 141 134 
12. Mean vacuum in condenser | 
inches of mercury, 26.9 26.7 28.5 
13. Mean absolute pressure incondenser 
pounds per square inch) 1.5 1.6 0.7 
14. Mean effective — in high-| 
pressure cylinder .. a Ib.| 71.7 85.3 53.9 
15. Mean effective ure in low-| 
pressure cylinder .. .. db) 18.1 9.7 
16. Mean pressure referred to low-| 
pressure cylinder .. we |} 81 38.3 22. 
17. Mean area of low-pressure cylinder) 
sq.in.| 255.8 | 255.8 | 255.8 
18. Mean revolutions per minute °by| 
counter) .. és én ae 212 200.5 212.9 
19. Piston oes : .. ft. permin |) 640 632 643 
20. Total indicated horse-power .-| 184 187.7 | 111.6 
21. Mean output ofdynamo kilowatts) 92.8 112.9 61 
22. Efficiency of dynamo percent.) 86.8 88 83.6 
23. Brake horse-power (calculated) | 150.2 180.6 | 102.7 
24. Mechanical efficiency percent.) 98 96 2 92 
25. Steam used per brake horse-power- 
eae ae oe oe 
26. Steam used per kilowatt-hour _,, 14.27 14.50) 16.11 
27. Coal per brake horse-power-hour ,, 1,05 1.06 1.12 
28. Coal per kilowatt-hour . ie 1.70 1.70 1.88 
29. Thermal efficiency of whole plant 
(on brake horse-power) per cent.) 16.8 16.5 15.8 
30. Thermal efficiency of engine (brake 
horse-power) percent.) 22.5 22 21.1 





These thermometers were checked by us after the trials, 
and corrections, where necessary, have been =. 

The flue-gases were collected in a large glass carboy 
over water, and analyses made on the spot with an 
‘*Orsat” apparatus on the sample so collected. A lai 
sample of coal was taken during the seven-houre’ trial ; 
the calorific value of this was determined by Mr. G. Nevill 
Huntley, B.Sc., who also determined its approximate 
analysis. As the coal for the two trials of March 4 came 
from the same bin, the same calorific value, &c., has been 
taken for these two tri 

Observations of electrical power, counter steam-pres- 
sure, temperature, &c., were taken every fifteen minutes 
throughout the trials, both by us and by your observers, 
the averages of these two sets agreeing very closely in 
every case. The results of the trials are given in the 
tables appended. 

In addition to these trials a run was made at heavy 
overload to see how the plant behaved under these condi- 
tions. The power taken by the og on this trial was 
148.2 kilowatts, which corresponds to 234 brake horse- 
power (British). This is 56 per cent. above the best 
economical load, or 30 per cent. above the normal maxi- 
mum load of the plant. The speed was 209 revolutions 
per minute. The run lasted for 14 minutes, and there 
was no sign of falling speed or steam pressure, although 
the grate area had been reduced for trial C and was only 
7.4 square feet. 

We tested the governor by throwing on and off a load 
of 150 brake horse-power, which was done by opening the 
main dynamo-switch. The sudden rise of speed when 
the load was thrown off was5 per cent., and in 16 seconds 
the speed had fallen to normal. On throwing on the same 
load the sudden fall of speed was 3.5 per cent., and in 20 
seconds the speed had risen to normal. This was repeated 


opinion, xre most satisfactory. : 
The main results of the trials are summarised below :— 








TRIAL B.L P BACK. 


Fig. 13. 


a number of times with the same results, which, in our he 


TRIAL B.L.P FRONT. 


Fig. 14 









The arrangements made to enable us to carry out the 
tests were all that could be desired, and all information 
we required was given us. We have to express our 
thanks to the gentlemen in charge of the tests, and to the 
officials of your works for the assistance given us. 

We beg to remain, faithfully yours, 
BURSTALL AND MONKHOUSE. 








THE COST OF PERMANENT-WAY 
RENEWALS. 


The Serviceable Life and Cost of Renewals of Permanent- 
Way of British Railways.* 
By R. Prick WiittaMms (London). 


ACCORDING to the Board of Trade railway returns 
(1907) there are, roundly speaking, a little over 23,000 
miles of railway open for traffic in the United Kingdom, 
of which about 13,500 miles consist of double and more 
lines, and about 10,250 miles of single lines, besides which 
there are 14,000 miles of sidings. The total annual cost 
of the maintenance and renewal of the permanent-way 
and works amounted to roundly eleven millions sterling— 
nearly 15 per cent. of the entire working expenses, which 
have now and for some years past reached the excep- 
tionally high figure of nearly two-thirds (63 per cent.) of 
the entire railway gross receipts. 

In this paper the cost ot the maintenance and renewals 
of the permanent-way of fifteen of the principal British 
railways, eae hows aggregate of 15,184 miles of railway 
(equivalent to about 80 per cent.-of the total mileage of 
the railways in Great Britain), will alone be dealt with, 
| se mg of which expenditure have been furnished 

uring the last ten years in some valuable tables in the 
C Appendix to the rd of Trade returns. From these 
ve been obtained the data from which the results in 
Table V. in the appendix have been compiled, giving in 
the case of euch of these fifteen railways the expenditure 
in each year in wages and material, in the renewals of the 
permanent-way, and also the average annual cost of 
renewal in terms per mile of railway considered—as a 
railway must necessarily be, whether a double or single 
line-—as a Sey pe ee for the conveyance of railway 
traffic. From a reference to the table in question, it will 
be seen that the average cost of renewals per mile varies 
from an ave maximum of 4}8.18/. per mile during the 
ten years, in case of the London, Brighton, and South 
Coast Railway, to a minimum of 190.80/. per mile in the 
case of the North British; while the tonnage of goods 
and minerals per mile in the latter case is just double 
that of the ion, Brighton, and South Coast. in 
another case, that of the Lancashire and Yorkshire Rail- 
way, with a maximum tonnage of 41,678 tons per mile, 
of goods and mineral traffic, the average annual cos: of 
renewals is only 291.07/. per mile—very little al«ve 


* Paper read before the Iron and Steel Institute, S-)t- 

















| Water per Brake Coal per Brake 
es Horse-Power Hour. | Horse-Power Hour. 
Trial A— | Ib. kilos. Tb. kilos. 
Best economical load, 
150 brake horse-power! 8.81 (3.94) 1.05 (0.468) 
Trial B— 
Norma! maximum load, 
180 brake horse-power 9.06 (4.05) 1.06 (0.476) 
Trial C— | 
About half maximum 
load, 105 brake horse- 
power .. .-| 957 (4.28) 1.12 (0.500) 
These show that the combined t is very economical 
over a large range of power, and especially that at com- 
paratively low loads the economy is not greatly reduced, 
the coal consumption being only about 6 per cent. 
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the average. Again, in the case of the London and 
North-Western, with the large tonnage of goods and 
minerals of 26,493 tons per mile, the average cost of 
renewals is as much as 335.95. per mile, as com with 
the North-Eastern Company’s average of only 236.26/. 
per mile, with its heavy tonnage of 36,004 tons per mile 
of goods and minerals. Next comes the London and 
South-Western, with its oe 4 cost of renewals much 
above the average—namely, 319.47/. per mile, with the 
smallest average of 6735 tons per mile. It is clear, 
therefore, that we must look for something more than 
the mere weight of tonnage to account for the excep- 
tionally large cost of renewals of the permanent - way 
of some of the principal British railways, and there is 
everything to ee vo it is —_ due to the 

tly increased weight and speed of the passenger 
Safle’ which has occurred since the introduction of the 
better and much more durable material of steel rails, 
and partly to the increased weight and speed of the 
goods and mineral traffic. In this connection it will 
be as well to advert to the cost of the maintenance 
and renewal of the permanent-way at the 


period | pated. 





TABLE III.—Ten Years’ Worxtne ExpPenpiture or Firreen Principat British Raiway 
ComPaNtiEs (1897 To 1906). 




















! i ' j 
Class of Expenditure. Wages. Material. | Total. | Per Cent. | Average Annually. 
____Conveyance___ e £ | e | e 
Maintenance and Renewals— 

Permanent-way .. pe 24,624,096 19,134,177 | 43,758,273 12.30 | 4,375,827 
Locomotive stock .. ,098,706 19,985,914 41,084,620 | 11.56 | 4,108, 462 
Carriages and wagons 17,524,413 26,519, 282 | 44,043,695 12.38 =| 4,404,370 
68,247,215 65,639,373 128,886,588 | 36.24 | 12,888,659 
Locomotive running and coal .. 50,954,022 47,511,494 | 98,465,516 } 27.68 | 9,846,551 
114,201,237 113,150,867 227,352,104 63.92 22,735,210 
Trafficexpenses .. .. .. 128,322,469 i 128,322,469 36.08 12,882,247 
242,523,706 113,150,867 365,674,573 100.00 35,567,457 








This exceptionally rapid increase of railway traffic 
during the period in question, however, was never antici- 
, even by the most sanguine 





thoroughly standard condition of efficiency for working 
the constantly increasing traffic, as is testified by the large 


ievers in the new | annual amount per mile expended on maintenance and 


almost immediately preceding the first introduction of | process, including the author himself, and the effect of it | renewals. 


Bessemer steel rails in the early ’sixties, particulars of 
which were furnished to the author by the chief executives 
of nine of the principal British railway companies at th 
time of the reading of his paper on the ‘‘ Maintenance 
and Renewal of Permanent-Way” at the Institution of 
Civil Engineers in 1866, a copy of which statement is 
given in the accompanying Table I. Side by side with this 
is given, for the purpose of comparison, the average 
annual expenditure and cost per mile of the renewals 
during the first ten years, from 1865 to 1875, after the 
adoption, or partial adoption, of steel rails, and also of 
the present cost of the maintenance and renewal expendi- 


| 18, it must be admitted, somewhat to discredit the esti- 
|mates then made of the capability of the steel rai 
 entbantons the destructive effects of the wear and tear of 
| the trattic for the long periods of time anticipated. is 
| in no way detracts from the high character of the steel 
| material, which has at least maintained all its fine quali- 
| ties, and ¢ improvements have since been made in the 
process of the manufacture, and large reductions in the 
price of the material. 

As the records of the Institute proceedings testify, an 
intimate knowledge of the constituents of the material 
has been obtained by chemical analysis ; but what in the 


TABLE I.—MAINTENANCE AND RENEWALS OF PERMANENT Way OF NINE Principat British RAILways. 




















1847 to 1965. | 1865 To 1875. 1897 to 1906. 
ave £ erage se ie X Average 
ray. verage v , 

Ramanan Oost per | Cost per _—- 7 Cost per 

Mile Mile per Open Tome. Mile per 
per Year. | Year. ‘ Year. 

pees £ £ ma € 

London and North-Western .. it " os is sel 37 307.53 1933.4 | 6,495,262 335.95 
North-Eastern .. se ps os es ve - oa 206 232.01 1658.9 | $8,918,235 236.26 
8 oan entelaaanate Iai 225 | 311.26 1455.3 | 5,165,796 | 354.96 
London and South-Western .. 257 254.41 921.5 2,943,896 319.47 
Great Northern os cs 310 299.88 828.8 2,208,875 265.91 
Lancashire and Yorkshire 377 397.07 465.2 1,645,004 291.07 
South-Eastern and Chatham . 5 263 257.05 618.4 2,131,896 | 344.74 
London, Brighton, and South Coast ae - F oe 266 239.33 448.6 | 1,875,982 | 418.18 
Manchester, Sheffield, and Lincolnshire, and Great Central . . 200 | 271.29 500.7* | 1,721,845 343.88 
Totals and averages... .. 279 =| (985.58 8930.8 | 28,101,881! 314.66 


* Manchester, Sheffield, and Lincolnshire, now Great Central. 


ture of these nine railways as obtained from the returns 
of the fifteen British railways alluded to. 

The cost of maintenance and renewals on these nine 
principal railways with iron rails during the 184 years 
prior to 1865 —— 2791. per mile per annum. It in- 
creased during the first ten years, after the first partial 
introduction of steel rails, to 285.537. per mile, partly 
owing, no doubt, to the high price then of steel rails. 
Notwithstanding the great subsequent reduction in the 
price of steel rails to a lower figure than even the best 
iron rails, the expenditure in the maintenance and re- 
newal of way on these nine principal railways has, how- 
ever, now reached an amount of 28,101,881/., and 314.66/. 
per mile of railway, during the short space of the last 
ten years. 

The development of railway traffic since the introduc- 
tion of steel rails has been enormous, as the few following 


vase of steel rails are conspicuous by their absence in all 
these analyses are particulars of the physical qualities of 
the steel, and the amount of the tonnage and of the speed 
of the trains to which the rails have been subject, ther 
with an exact measure of the wear of the rail-head during 
a given period. Full information on these points, together 
with Mr. Riley’s chemical analyses the late Mr. 
Kirkaldy’s ee tests, are given in the author’s paper, 
read at the Institution of Civil Engineers in 1866. Several 
methods have been adopted for ascertaining the amount 
of wear of the rail-head at an early period—notably that 
of the late James Price, M. Inst. C.E.—by means of a sort 
of 40-ft. turntable, the rails of which were subjected to the 
wear of wheels loaded with given weights rotating at 
definite speeds round the 40-ft. table, which gave approxi- 
mately the amount of abrasion of the rail-head and check 
of the rail on a circular curve. Recently two other very 

















figures testify :— ingenious methods were described in papers read at the 
TABLE I1.—Ratways 1n THE Unitep Kinepom. 
. a . i siopiatan ie 
: Gross Working Net Goods and Carriages and 
Years. Miles Open. | Receipts. | Expenses. | Receipts. | Passengers. | Minerals. Wagons. 
| £ £ £ No. tons No. 
1907 23,108 | 121,548,923 76,609,194 44,839,729 1,250,481,315 515,887,116 810,416 
1360 10,433 | 27,766,622 13,187,368 14,579,259 163,435,678 89,857,719 195,650 
Increase 12,675 | 98,782,301 | 63,421,826 | 30,260,470 | 1,094,045,637 426,029,397 614,766 
| 








While the mileage during the last forty-seven years 
has only a little more than doubled, the working 
expenses have increased nearly sixfold, the number 
of passengers carri has in nearly seven- 
fold, the tonnage of goods and minerals carried has 
increased nearly fivefold, while the number of carriages 
and wagons has only increased threefold; no doubt a 
considerable portion of the increase of the permanent- 
way expenses is mainly due, as already stated, to the very 
large increase in the weight and speed of the passenger 
traffic, and | to the very large increase in the ton- 
nage of pool and mineral traffic, and also in some degree 
Tbet the mach ‘strength and durability of th 

_that the much greater strength and durability of the 
high . class of steel material, of which Bessemer steel is 
the ‘type, has largely contributed to the exceptionally 
rapid growth, not only~of railway traffic in this country, 
but of its trade and commerce generally, there can be no 
question. No more striki recognition of this could 
better be given than was recently so felicitously afforded 
by the King in the handsome tribute His Majesty paid 
to the late Sir Henry Bessemer, to whose discovery of 
the —- which bears its inventor’s name he so justly 
attributed the remarkable development of engineering 
industries during the last fifty years. 





Institute—one by Dr. Stanton and the other by Mr. 
Saniter ; but in none of these cases is any account taken 
of some of the most destructive effects which rails are 
subject to in practice, such as that of impact, the oscilla- 
tions and concussions of the train, particularly on curves, 
the shearing away of the rail-head metal in flakes, and 
other effects. The late Professor De Morgan, of London 
University, stated to the author that in the case of a train 
ing at a great speed on a curved line, the oscilla- 
tions and concussions partook of the character of a pro- 
jectile fired from a curved cannon, and must be of a most 
destructive character. 

In view of these facts the author considers that nothi 
short of the actual experience derived from a caref 
register of the number, character, weight, and speed of 
the trains on those portions of a way most severely 
worked will suffice to afford the requisite information. 

The manufacturers of steel rails, to their great credit, 
have done all in their power to improve the quality and to 
increase the durability of the material ; it behoves the 
railway engineer to see that his of the business is 
carefully seen to. The result will, in the author’s opinion, 
lead to large economies. No one, however, with any 
experience of railway working but must admit that the 
principal railways in this country are maintained in a 











As already stated, the working expenses of railways in 


Is | the United Kingdom have now reached the exceptionally 


high ave of nearly two-thirds of the gross receipts, 
whereas im 1860, the date immediately preceding The 
introduction of the Bessemer steel rail, the working 
expenses only amounted to 47 per cent. of the 
receipts, and weg A the previous twenty years, whieh the 
author can recall, they had scarcely ever.exceeded what in 
nearly all other great and well-administered commercial 
undertakings is regarded as the requisite normal expendi- 
ture of 50 per cent. It is not the purpose, however, of 
this paper to deal with this aspect of the question, but it 
is as well to bear in mind that nearly two-thirds of the 
total working expenses of these British railways have ex- 
clusive relation to the great iron and steel industries which 
supply most of the material required, not only for the 
permanent-way, but for the locomotive stock and ee 
portions of the material of the carriage and wagon stock, 
as will be seen from reference to Table IIL, all of which 
are purely engineering matters affecting the cost of con- 
veyance of traffic apart from the question of the adminis- 
tration of a railway. 

Permanent-Way.—The permanent-way of a railway in 
its widest sense, as the word itself most fittingly betokens, 
recognises no period of finality for its existence, so long 
as it continues to be the best available means for the con- 
veyance of passengers, is, and mineral traffic. It 
serves as a thoroughfare between different places and 
centres of traffic, and is equipped with mechanical ap- 
yliances requisite for the transport of such traffic. 

he permanent-way in this sense does not comprise 
merely the steel rails, sleepers, cast-iron chairs, points, 
crossings, and ballast, involving only an annual chai 
for their maintenance and renewal, but all that is 
essential to ensure safety and security in the conveyance 
of passenger and other traffic, the renewal of which, 
although indisputably constituting the main source of the 
permanent-way working expenses, includes also the re- 
newals or partial renewals rende necessary by the 
natural decay of the “‘ works of line,” and other struc- 
tures at much more distant periods, and the variations in 

riods for complete renewal, inclusive of the variations 
in the serviceable life of steel rails on different portions 
of the permanent-way. These render it impossible to 


: 
; 


Fig.l. TEN YEARS PERMANENT WAY RENEWALS 
OF 15 PRINCIPAL BRITISH RAILWAYS. 
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determine the serviceable life of the permanent-way except 
in its entirety and considered as a whole. Considered, how- 
ever, in that sense, the big ae annual expenditure in 
maintenance and renewals of the permanent-way, in 
terms 3 mile ¢ railway, Be re e ae, -! double 
or single lines, during a sufficiently long peri ears, 
is in reality the real equivalent of the annual death-rate 
of all classes of the perishable materials which constitute 
the permanent-way of any railway. By way of illustra- 
tion a period of thirty years may be fixed as a sufficient 
interval of time to obtain average and reliable results of 
the destructive effects of the wear and tear of traffic, and 
of the natural decay and exceptional causes necessitating 
complete renewal of the materials of all kinds. As 
will be seen from a reference to Table IV., of the 
results obtained in the case of the fifteen principal British 
railways during the last ten years, means are afforded 
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TABLE IV.—Firrgen Principat British Rarways. TEN YEARS’ MAINTENANCE AND RENEWAL OF PERMANENT- 
Way Expenpiture (1897 To 1906). EquivALENT MiLgaGE ANNUALLY Worn OvT AND RENEWED. 


Se ee 
| Per Mile 
Open. 


CATALOGUES. 

A CIRCULAR received from Messrs. Perkin and Co., 
Limited, Lord-street Engineering Works, Leeds, points 
out the economies and advantages of as, and 
gives prices and particulars of two disc-grinding machines 
Samehateved by them. 

Messrs. Neville Kaye and Co., Limited, Thanet House, 
231-232, Strand, W.C., have sent us a small pamphlet 
relating to electric lifts, light cranes, overhead runways, 
and sale -blocks ; examples of lift-cages in ornamental 
iron and hee wood are illustrated. 


Messrs. David Bridge and Co., Castleton Iron Works 
Castleton, Manchester, have sent us a neat little pocket- 
calendar they are distributing. This calendar, which is 
made of aluminium, and is about the size of a five-shilling 
piece, covers the years from 1907 to 1927 inclusive, and 





ToraL EXPENDITURE 


PER MILE OPEN. Equivalent 
Miles 


Worn Out, 


Total 
Expenditure 


Miles Per Mile 
Open. 
i — ™ In Thirty 
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Annum. | 
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167.30 











Totals and averages) 151,186 161.89 
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APPENDIX. 


Miles 


Railway. Open. Wages. 


TABLE V.—PERMANENT-Way EXPENSES. 


Materials. | 


Ten Years (1897-1006). 


Cost PER MILE | 
PER ANNUM, } + 
Total. Tons per 
Mile. 


Wages. | Materials. 








Caledonian .. 

Great Central 

Great Eastern 

Great Northern 

Great Western od we 
Lancashire and Yorkshire 
London and North-Western 
London and South-Western a, ee 
London, Brighton, and South Coast .. 
Midland a6 ae + a ‘ 
North British ‘ 
North-Eastern iz oe 
South-Eastern and Chatham 
Taff Vale ee KA 


£ 
1,547,549 


1/978. 
1658.9 
618.4 
197,053 


1906. 
28,174 
45,198 
10,727 
22,819 
16,437 
41,678 
26,493 

6,738 
10,174 
30,477 
21,176 
36,004 

9,880 
153,860 


Pro wr re 
onan 
a 
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BERS EREESS 
Eps 
Bez zee3e8 


344.74 
280.91 


PO 90 PO PO 


140.95 
120.84 


203.79 
160.07 


rm 

tt) 

Bs 
5 
wo 





-| . 3Rd 
Totals and averages 


15,118.4 | 24,593,170 


19,122,077 


43,715,247 | 162.68 126.48 | 289.16 | 24,298 





of determining very approximately the equivalent number 
of miles of permanent-way and works of all descriptions 
which have me worn out, and have been required to 
be renewed, so as to have enabled the permanent-way of 
the particular railway to have been maintained in a 
thorough condition of efficiency for continuing the cease- 
less and constantly-increasing traffic of British railways. 
All, in fact, that is required, with the data now available of 
the actual annual expenditure per mile of railway of these 
fifteen railways during the past long period of years in 
question, taking thirty years as a definite and reasonable 
maximum limit of serviceable life of all classes of mate- 


Fig.2. MILEAGE OPEN OF /5 BRITISH RAILWAYS. 


rials, subject to the destructive effects of wear and tear 
and of decay, is to multiply each year’s annual cost of 
renewals per mile of railway by the past thirty years’ fixed 
period, and to divide the total amount of renewals expen- 
diture during the last ten years by it, and we get the 
equivalent number of miles of railway, whether double 
lines or more, or partly double and single, or exclusively 
single lines, ofeach of the fifteen railways. In the aggregate 
this amounts in the ten years to 5039 miles of railway, 
or, roundly, 504 miles annually, which have become worn 
out and have been replaced in most, if not all, cases with 
stronger and better materials; and as the traffic on these 
railways is still rapidly increasing, it may be satisfactory 
to the steel-rail manufacturers in this country to know 
that at least that quantity of worn-out steel rails will have 
to be simultaneously renewed during a similar period in 
the future. The permanent-way of a railway—in fact, in 
its entirety, as has already been stated—has perpetual 
life, and it follows that every portion of it must necessarily 
share it also. 

The late Sir John Hawkshaw, during the discussion 
on the author’s paper in 1866 referred to, admitted that 
the improvements in the permanent-way had not kept 
pace with the requirements of the rapid growth of rail- 
way traffic. It has since certainly been greatly improved 
and better maintained, and renewed with stronger and 
better materials; but on those portions of the main lines 
where there are junctions, and atall intermediate stations 
over which trains at high speeds without stopping, 
there are the knife-edged facing points and the main- 
line rail-crossings, more especially those known as the 


obtuse or diamond crossings, at all of which there is a 
gap in the main-line rail, and they are all of the primi- 
tive types of crossing and switches as at the time Sir John 
Hawkshaw alluded to the permanent-way in 1866. It is 
notoriously the fact that at these main-line junctions 
and crossings, as the published records testify, some of 
the most terrible railway accidents have occurred. The 
recent very calamitous accidents at Salisbury and Shrews- 
bury junctions have since directed attention to the t 
defects and risks at junctions when trains are trave —_ 
at the high speed now attained, and to the need in suc 
places for curves of greater radius; but that involves the 
adoption of longer and much more attenuated knife- 
edges, facing-points, or switch-tongues, sharper-angled 
crossings, and bigger gaps in the main lines. A method 
has been devised for dispensing with the gaps in the 
main lines, and of rolling much stronger and _ larger 
and tapered facing-points which have been highly ap- 
roved of by eminent engineers, amongst others, notably 
y the late Sir Benjamin Baker and Sir Alexander 
Rendel, and ay by the late Sir Henry mer, 
and the only objection made is the greater expense, and 
that the present types can more cheaply constructed. 
With railway expenses at nearly two-thirds of the 
railway revenue, economy is most desirable ; but where 
risk of accident and danger to life can be avoided, saving 
of expense, as Sir John Hawkshaw said on the occasion 
referred to, is false economy to say the very least of it. 

In conclusion, the author trusts that the fact that it is 
the business of members of this Institute to supply by far 
the ter portion of the material required for the renewal 
of the permanent-way and of locomotive and wagon stock, 
the expenditure on which has amounted in the short period 
of ten years to nearly 129,000,000/., may be considered 
some justification for drawing attention to the subject of 
the permanent-way of British railways. 








Dust Prevention. —The judges’ report upon the official 
test by the Road Improvement Association of the dust- 
laying qualities of calcium chloride, manufactured by 
Messrs. Brunner, Mond, and Co., of Northwich, has just 
been issued. The material was laid upon the in 
May and June last, and the effect upon the road sur- 
face and in Loree down the dust has been noted 
since that date. e@ report now issued is a compre- 
hensive document. It includes pareeraphe dealing 
with the nature and ‘ob se of the material, to- 
gether with analyses of the road strface after the mate- 
rial had been upon the road a tertain time. Schedules 
are attached, giving the actual cost of applying the 
material, and also daily observations of its effect upon 
the road. In summing up the report, the judges state : 
—‘*We are of opinion that the results of the test of 
calcium chloride applied in granular form by the ‘dry’ 
method have shown that it is a very effective dust-layer, 
and, provided no ill effects are experienced in winter as a 
consequence of the treatment, we are of opinion that it is 
a cheaper and preferable process to that of street-water- 
ing, which, as now carried out, is undoubtedly very in- 
urious to macadamised roads.” Copies of the report can 
he obtained from the hon. secretary of the Roads Im- 
rovement Association, 1, Albemarle-street, Piccadilly, 





ndon, W., price 6d. net. 


enables one to find the day of the week on which any date 
in this period falls. We have also received a circular 
relating to Heywood and Bridge’s patent friction clutches, 
and illustrating a 400-brake-horse-power drive from a gas 
or oil engine. 


Messrs. J. H. Holmes and Co., Portland-road, New- 
castle-on-Tyne, have sent us a list containing particulars 
of electeleal Instulhatione carried out by them. ‘‘ Lundell” 
motors are shown driving a portable drilling appliance 
through a flexible shaft, as well as heavier machinery, 
such as a machine for cutting oval holes in boiler-plates 
and the band grain-conveyors at the Bristol Dock, Avon- 
mouth. There are also Mustrated a multiple drilling- 
machine for structural steel work, centrifugal pumps, 
furnace-charging machines, and other steel works plant, 
all cletuically riven, and the a concludes with 
lists of the engineering and shipbuilding firms, railways, 
and dotkyards supplied with motors or generators by 
Messrs. Holmes. 


The results of efficiency and evaporation trials carried 
out by the Ocean Accident and Guarantee Corporation, 
Limited, on a ‘ Yorkshire” boiler at the Legrams Mill, 
Bradford, are contained in a circular which has reached 
us from Mr. W. H. Casmey, A.M.I.M.E., Standard- 
buildings, City-square, Leeds. The ‘ Yorkshire” boiler 
ae a Lancashire boiler in general construction, but 
the flues gradually increase in diameter, and are inclined 
upwards to the back of the boiler. In the efficiency tests 
an evaporation of 10.7 Ib. of water from and at 212 deg. 
Fahr. was obtained per pound of fuel, which fuel consisted 
of slack with a calorific value of 12,863 B.Th.U.’s per 
pound. A separate circular also to hand describes the 
** Tell-Tale” boiler-draught indicator. 


Messrs. Andrew Barclay, Sons, and Co., 
Caledonia Works, Kilmarnock, N.B., have recently 
issued a booklet relating to the Oddie-Barclay high-speed 
ram pum The booklet illustrates a number of belt, 
electrically, and steam-driven pumps of this type. with 
widely-varying capacities, and also gives the results of 
tests carried out by Professor Latham, of the Glasgow 
University. These pumps, which are particularly well 
sui for use in mines, have mechanically-controlled 
suction-valves, and are fitted with forced lubrication, to 
enable them to run for long periods without attention. 
They have been built for heads up to 1500 ft., and when 
working against high pee a small pump is provided, 
to keep the air-vessel properly charged with air, thus 
avoiding shocks in the delivery-pipe. 


A catalogue of ‘‘ Rapid” magnetic separating machines 
of several types has come to hand from Messrs. Cookson 
and Co., Albion House, 59-61, New Oxford-street, W.C. 
In machines of the standard type the material is fed from 
a hopper on to the top of a a brass drum, on the 
surface of which are a number of ridges running parallel 
to the axis. Inside the drum fixed electro-magnets 
generate a magnetic field which extends half ip | round 
the drum, and fragments of metic material held in 
contact with the drum are carried round by the ridges to 
the back of the machine, dropping off as soon as ov pass 
out of the magnetic field ; non-magnetic material falls into 
a receptacle placed in front of the machine. These sepa- 
rators are made in four sizes, the la t dealing with 
14 to 3 tons of turnings in a day of nine hours. 


We have received from Messrs, W. and A. Stevens, 
Limited, Maidstone, Kent, a catalogue of the Hallford- 
Stevens petrol-electric and electric vehicles. The vehicles, 
which are jointly manufactured by Messrs. Stevens and 
Messrs. J. and E. Hall, — of one cee oe toe A 
ing capacity of 3 tons, and are especially sui 0 public 
omvine werk. The chassis of both types are practically 
identical, electric motors placed on each side of the car 
driving the road-wheels through a Cardan shaft and worm- 

r, the current being supplied by a battery of accumu- 
ators in the electric vehicles, and from a dynamo driven 
by a petrol-motor in the petrol-electric cars. The purely 
electric type can be operated quite economically when a 
cheap supply of electricity isavailable for charging pur- 
poses, as would be the case with municipalities having 
their own generating-stations, 


Limited, 





Tue Juncrrav Raiway.—Work on the last section of 
the Jungfrau Railway, between the Eismeer and Jung- 
frau-Joch stations, has proceeded so far that this section 
will be* ready for service next ya he Eismeer 
station is 3153 metres above sea-level, and rock halls 
have been provided for the accommodation of 200 persons. 
The traffic has been satisf , so that the continuation 
of the work is assured. section now under con 
struction has a length of 3.5 kilometres ; 1 kilometre is 





already completed, and 3 metres or more are being added 
every day ; the gradient is 6 per cent. z 
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THE ADMIRALTY HARBOUR AT 
DOVER. 

H.R.H. THE Prince or Wates will inaugurate 
to-day an undertaking of considerable magnitude | 
and national importance, when he formally opens | 
the Admiralty Harbour at Dover. It represents the 


fulfilment of the proposals of many engineers and 
the hopes of many Admiralty Boards. It has in- 





- 


metho 


storms aad to two or three mishaps when shi 


collided with the temporary staging. The expendi-| the site might otherwise have been so occupied as 
ture incurred—about 3} millions sterling—is some | to prevent the carrying out of works of the magni- 
measure of the extent of the undertaking. But the | tude required to meet modern conditions. Even 


fullest indication is the fact that there is now | 


| Dover for such anchorage was recognised 
volved ten years of continuous operations, requiring | first to urge the importance of such a harbour from 
reat vigilance and much ingenuity in devising|a commercial and national point of view was Sir 
ds and overcoming occasional difficulties, | Walter Raleigh, and from time to time others have 
due largely to the exposure of the works to violent | recommended the making of such a fleet-base. It is | pa 


at the other naval ports in the kingdom; Dat 
patriotic considerations preclude any detailed refer- 
ence to such provisions. 


GENERAL DESCRIPTION OF THE COMPLETED WORKS. 
We have said that this Admiralty Harbour has 
been the hope of many Boards of Admiralty, for 


as early as the Elizabethan era the suitability of 
The 


as well, however, that the scheme was delayed, as 





within the past seventy years, when several Royal 


even with a gale blowing from the south-west. Thus 
with alternative entrances available, ships will be 
able to enter even when a sea is running from 
either direction whence come the prevalent storms. 
The two entrances also ensured a circulation. of 
water within the harbour. The small variation in 
the soundings during the aap 82 of the work, as 
compared with those before the breakwaters were 
commenced, establishes the adequacy of this circula- 
tion, since there is little evidence of silting or the 
movement of shingle. Within the harbour there 
was built the Prince of Wales Pier, 2910 ft. long, 
rtly a steel structure and ly of great con. 
crete blocks; but as this work is entirely a com- 
mercial undertaking, and was fully described when 
completed in 1903 (see Exerngerine, vol. lxxv., 
page 774), there is no need here to refer to it, or 
to the work within the Commercial Harbour, which 
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available at af most suitable strategic point a pro- 
tected anchorage for a large naval fleet, including 
many of the biggest warships. At low water 610 
acres are encompassed by breakwaters, having a 
collective length of 11,154 ft., or over two miles, 
in addition to 80 acres in the Commercial Harbour. 
The length just named excludes, of course, the two 
gaps, that for the eastern entrance being 650 ft., 
and that for the western entrance 740 ft. As shown 
in the plan, Fig. 1, annexed, the depth of water in 
the outer part of the enclosed area is from 365 ft. 
to 43 ft. at low water, and there moorings have 
'een placed for battleships and large cruisers ; 
while in the inner part, which is now being dredged, 
corresponding arrangements have been made for 
smaller cruisers and torpedo craft. An intelligent 
interpretation of the situation suggests that on 22 
wcres of land reclaimed from the foreshore within 
the harbour, as shown in Fig. 1, there will be 
constructed extensive stores, with such provi- 
‘ions also as. are nec to assist the repair- 
~hips of the Fleet in carrying out fairly extensive 
vefits while the vessels are in the anchorage. 
Chere is also probable some provision of a kindred 
nature for undertaking work on the hulls of sub- 
inarines and light craft. Prudence further suggests 


that defensive works will be provided to prevent ! 





reprisals by the enemy when the Fleet is at anchor | 
within the harbour. They will correspond to those ' ensures that there will be comparatively still water 


Commissions and Departmental Committees have 
considered the matter, the proportions of the pro- 
ject have steadily grown. It was not, however, 
until 1895 that the matter assumed definite shape, 
and instructions were issued to Messrs. Coode, Son, 
and Matthews to make a complete survey of Dover 
Bay, and prepare designs and estimates. The pro- 
ject, which was approved by the Lords Commis- 
sioners of the Admiralty, provided (1) that the 
Admiralty Pier—2000 ft. long and terminating in a 
turret, as completed in 1871 in connection with the 
cross-Channel traftic—was to be extended 2000 ft. 
in a south-east-by-easterly direction, to terminate 
with a round head ; (2) that at the east end of Dover 
there was to be reclaimed 22 acres of ground under 
the cliff, with a frontage of 3910 ft.; (3) that from 
the eastern end of this a breakwater was to be built 
into the sea in a southerly direction for 2942 ft., 
also terminating with a suitable head ; and (4) that 


in order to protect the area within these two arms 


a South Breakwater was to be constructed parallel 
with the shore, but about 4000 ft. from it, having 
a length of 4212 ft., and so arranged as to provide, 
in relation to the seaward end of the Kast Arm, an 
entrance 650 ft. wide, for vessels coming from the 
east, while at the other end the head was to be over- 
lapped by the extension of the Admiralty Pier, pro- 
viding an entrance 740 ft. wide. The overlapping 


is located, as shown on the plan, Fig. 1, between 
the Prince of Wales Pier and the old Admiralty 
Pier. 


Tue DesigN OF THE BREAKWATERS. 


The Admiralty Pier extension, the East Arm, 
and the South Breakwater are generally similar in 
design, differing only in dimensions. A careful 
survey was made before the work was commenced, 
and it was found that the site for the inner portion 
of the East Arm was entirely of chalk, blendin 
into flints, mixed with chalk marl, further seawa 
and throughout the site of the South Breakwater 
and Admiralty Pier extension. The depth of water 
attained a maximum of about 43 ft. at low water 
of spring tides. In all cases.the bed was sufficiently 
sound to carry the heavy load involved in a break- 
water having a maximum height from foundation 
level of nearly 100 ft. The load per square foot 
does not exceed 4 tons. The survey, therefore, 
justified the scheme of Messrs. Coode, Son, and 

tthews, under which the area was greater than 
in earlier pro ‘Thus, in 1844, when the 
Admiralty Pier was first decided upon, the pro- 
posal was to include in the protected area 551 acres, 
while in the earlier schemes the maximum area was 
only to be 450 acres. The increase in cost in 





making the Admiralty Harbour now completed 610 
acres at low-water, it may be assumed, has not been 
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in the same proportion as the ad lition to area, and 
there is the great advantage that inasmuch as the 
additional anchorage is in water averaging in ws 8 
about 40 ft. at low water, adequate allowance has 
been made for the growth in draught of our war- 
ships for many years to come. - 

The East Arm and the breakwaters are built up of 
blocks of 6 to 1 cement concrete, ranging in weight 
up to 42 tons, the various courses being bonded 
together by variations in the length of the blocks, 
while the two outside courses are further secured 
with 4 to 1 cement-concrete joggles fixed into 
circular cavities formed by semi-circles in abutting 
blocks. In addition, all the blocks above low-water 
level were grouted with 2 to 1 cement, and the faces 
above this level are of granite incorporated into the 
concrete matrix of the blocks. Both sea and har- 
bour faces have a batter of 1 in12, with the exception 
of the harbour face of the East Arm, which was 
built vertical to facilitate the berthing of vessels 
alongside ; for about two-thirds of the length of 
this arm timber fendering has been secured to the 
granite face. Landing-steps are provided at various 
points of the works. 

In all cases the work has been carried generally 
about 3 ft. to 4 ft. below the original bed of the 
sea, the bed being first excavated by bs and 
afterwards levelled by men working within diving- 
bells, preparatory to the laying of the foundation 
course of concrete blocks, which was done with 
the assistance of dress divers. These blocks extend 
to a depth ranging up to 47 ft. below low water in 
the case of the Admiralty Pier, and to 49 ft. for 
about a third of the length of the South Break- 
water. The width at foundation level in the 
various breakwaters ranges from 52 ft. to 57 ft. 
In order to protect the foundations there is con- 
structed on the seaward side of the various break- 
waters an apron 25 ft. wide, consisting of concrete 


| blocks 5 ft. in width, but varying in length in order 


' to break bond, the depth being 3 ft. 6 in. 


In the case of the Kast Arm the top is 28 ft. 9 in. 
above low-water level, or 10 ft. above high-water 
level; the width at the top is 47 ft. 6in. The 
extension of the Admiralty Pier is of the same 
height, but the width is 45 ft., except at the 
old head, where widening was carried out in orderthat 
there should be, as in the old pier, two lines of rails 
around the old turret and along the extension. There 
is on the Admiralty Pier extension a parapet 11 ft. 
wide ; the top of it is 43 ft. 3 in. above low-water 
level. On the East Arm there is a corresponding 

rapet 10 ft. wide, rising toa height of 39 ft. above 
ow water. On each parapet there is a massive coping 
of granite, 3 ft. 6 in. wide, this being 4 ft. high on 
the East Arm, and 3 ft. by 3 ft. on the Admiralty 
Pier extension. The South Breakwater has no 
parapet ; although one can readily be added if and 
when desired. The width of the South Break- 
water is 40 ft., and the height 28 ft. 9 in. above low 
water. In this case the coping on the seaward side 
has been formed of toothstones, 2 ft. long, 3 ft. 9 in. 
deep, and 7 ft. Gin. apart, the intervening space 
being filled up with ordinary copestones 1 ft. 9 in. 
deep. Diamond joggles are fitted ; YW grooves were 
formed in the side joints of these stones, so that 
when brought together they formed a diamond- 
shaped cavity, which was filled in with cement after 
the stones were set, thus forming a key. 

At the root of the East Arm there were constructed 
curved slopes, as shown in the plan, with a very 
flat gradient, with the view of producing a circular 
motion of the waves and of preventing concentration 
in the re-entrant angles formed in the one case by the 
junction of the root of the East Arm with the face 
of the reclamation, and in the other by the junction 
of the root of the arm with the foot of the chalk 
cliff. The waves are, as a consequence, given a 
circling motion, so that one dissipates its energy 
against the other, instead of exerting a direct force 
on the breakwater or retaining-wall. The slope 
on the seaward side is of granite, the other is of 
concrete blocks. The view in Fig. 11, on Plate 
XXXIX., shows the action of the waves before the 
work on the East Arm was far advanced, and 
before the South Breakwater had been commenced. 
The waves on the inside slope can never be of any 
magnitude now that the breakwaters are completed. 
The East Arm terminates in a head of L shape, 
the base being slightly curved ; the maximum width 
is about 100 ft. over all. In the other cases the 


heads are circular, that at the Admiralty Pier ex- 
tension being 65 ft. in width, at the western end 
of the South Breakwater 60 ft., and at the eastern 
end 55 ft, 





Tue Contractors’ PLant. 


The contract for the whole of the Admiralty 
works, including the work at the reclamation, the 
construction of the East Arm, the South Break- 
water, and the Admiralty Pier extension, was let 
to Messrs. S. Pearson and Sons, Limited, of West- 
minster, in the latter part of 1897, and from the 
first they provided the best plant and appliances 
which es be produced for the efficient and econo- 
mical carrying out of the undertaking. Operations 
were commenced by the construction of the wall 
parallel with the cliff, in order to reclaim 22 acres 
of the foreshore there. This area consists of a strip 
of land extending 3910 ft. eastward from the Castle 
Jetty, and formerly washed by the sea. The average 
width is about 250 ft. A temporary jetty was first 
erected for the reception of the concrete blocks, 
which had to be made at Sandwich until such time 
as a block-yard was arranged on the reclamation 
land. The sea-wall is built up of concrete blocks, 
faced with granite worked into the matrix of the 
concrete, and backed up with mass concrete. The 
area behind the wall was filled in with chalk, 
quarried from the adjoining cliffs. 

As soon as the ground reclaimed was levelled 
up, a block-making yard was arranged, and two 
45-ton gantry-cranes erected for dealing with the 
immense blocks for the construction of the break- 
waters. The handling of the constituents of the 
concrete and the mixing of them was carried out 
on a thoroughly efficient system, as described in 
our article of 1903. The action of gravity was 
utilised, the material being delivered at the top 
of the cliff and sent down by wagons on a funicular 
railway to electrically - driven Messent concrete- 
mixers, which, while mixing, travelled on a track 
elevated above the moulds, and discharged their 
contents where required. The concrete used con- 
sisted of shingle and sand, with Portland cement. 
For the reclamation and East Arm the shingle and 
sand were obtained from Sandwich, and these were 
found to be very satisfactory. In cases where the 
blocks had to be cut it was found that the flints 
were not knocked out, but cut cleanly through. 
This proved great discrimination in the size of the 
ballast used and care in the mixing of the mass 
within the moulds. The cement specification pro- 
vided that after seven days’ setting a briquette of 
1} in. by 14 in. had to withstand 750 1b. There 
were used 260,000 tons of cement, which was 
mostly employed in forming the concrete, of which 
1,300,000 cubic yards were used. For facing, para- 
pets, and other work there were used 1,900,000 
cubic feet of granite, partly British and partly 
foreign ; very careful tests were made in the selec- 
tion of the material. The blocks of granite used 
range in weight up to 4 tons. 

For the erection of the various breakwaters a 
well-designed and substantial staging was built. 
As shown in Figs. 2 to 4, on Plate XX XVIL., this 
consisted of two gantries, the distance between them 
being upwards of 70 ft. in the clear, and about 
100 ft. over all, in order to enable the Goliath 
cranes to lower into position the diving-bell and 
the concrete blocks forming the finished work. 
The timber piles, which ranged up to 100 ft. in 
length, were of Tasmanian blue gum, the high 
specific gravity of which caused them to sink when 
they got adrift, so that there was no possibility of 
their damaging ships in the channel. They very 
satisfactorily resisted attacks by the teredo worm, 
and were used over and over again in various sections 
of the works. There were six piles in each dolphin 
or pier of each gantry, and these were at 50 ft. 
intervals ; four of the piles were driven vertically, 
with two raking piles on the outside. Rail-struts 
and tic-bars were utilised for bracing the piles 
forming each dolphin. On the top there were 
girders with angle tee-pieces, and flitch timbering 
over them to carry the track girders, which were of 
lattice construction, 6 ft. deep, and, of course, in 
50-ft. lengths. On each side there were three 
such continuous girders, carrying rails for the 
accommodation of the Goliath cranes, which had 
& maximum gauge of 100 ft. The dolphins were 
braced together by a series of lattice pe om having 
stiffeners near each of their ends, as shown in 
_— 2 and 3. 

our Goliath cranes, ranging from 40 to 60 tons 
capacity, were in use simultaneously, two of them 
laying blocks, a third lowering and lifting the 40-ton 
diving-bell for the men engaged in dressing the 
foundation bed for the blocks, and the fourth, near 





the seaward end, operating the grabs excavating the 


foundations. Beyond there was a crane and pile- 
driver engaged in erecting the staging ahead of the 
works as the latter proceeded. As the block-settiny 
was completed the staging was taken down, and the 
various units conveyed to the seaward end for re- 
erection. Asa rule, from fifteen to twenty bays of 
this temporary work were in use at the same time, 
the length of crane-track being from 750 ft. to 
1000 ft. 


Tue BurmLpinGc oF THE East ARM AND Sovtu 
BREAKWATER. 


The work of constructing the East Arm was com- 
menced from the eastern end of the reclamation, 
block-setting beginning in October, 1900. The 
procedure followed has been already described, and 
the progress made was satisfactory, 1000 ft. of 
foundations being laid in one year; but, with ex- 
perience and concentration of plant, this, as shall 
presently be explained, was considerably exceeded 
on the South Breakwater. 

Upon the completion of the East Arm the 
temporary staging was continued across the open- 
ing which now forms the eastern entrance, so that 
the Goliath cranes and other plant could travel 
along it for the carrying out of the work on the 
South, or Island, Breakwater. This avoided the 
necessity of dismantling the cranes and re-erecting 
them on an island gantry. When the cranes had 

ed over, the inner gantry—that next the har- 
ur—was left intact, and thus became a viaduct 
for the transit of the concrete blocks and other 
material required in the construction of the South 
Breakwater. In order to stiffen this viaduct two 
pairs of dolphins of the outer gantry were left in 
position, along with the longitudinal and transverse 
girders, and these greatly assisted in giving lateral 
stiffness to the viaduct, which, it will be under- 
stood, occupied a very exposed perce This 
rovision was found to be thoroughly satisfactory. 
"he arrangement is illustrated in Fig. 2, on 
Plate XXX VII. 

Block-setting on the South Breakwater was com- 
menced in August, 1904, at a point some distance 
from the site of the eastern head of the South 
Breakwater. It was thought that this would facili- 
tate the work of subsequently constructing the 
head ; at the same time it delayed the fixing of the 
width of the entrance until observation had been 
made as to the effect of tides and currents through 
the opening left. The original design provided for 
a western entrance 800 ft. wide, and an castern 
entrance 600 ft. wide. These, as the result of 
observation, were finally made 740 ft. and 650 ft. 
respectively, so that the total length of breakwater 
completed is within 10 ft. of that designed. 

Between August and December, 1904, 430 ft. of 
foundation were completed, and the concrete-block 
setting brought up to the level of low water of 
ordinary spring tides. In 1905, when the Admiralty 
Pier extension had been completed, some of the 

lant used there was transferred to the South 

reakwater, and very rapid progress was then 
made. Thus in one year over 2000 ft. of founda- 
tions were put in, and in two of the best months 
of the year 1145 blocks were laid ; this, it will be 
recognised, is a splendid performance, being about 
double the extent of work accomplished in a corre- 
sponding period on the East Arm. Figs. 14 and 15, 
on Plate XL. illustrate the South Breakwater when 
nearing completion. 

It has been explained that a viaduct was con- 
structed across the site of the eastern entrance for 
the conveyance of material and for the building of 
the South Breakwater, and as the permanent work 
was completed to its final height, an incline was 
formed from this viaduct on to the top of the break- 
water for the transport of material, as shown in 
Fig. 15, on Plate XL. It was thus possible to 
dispense with the staging over the length of the 
block-setting completed, and to remove the girders 
and other material for re-erection in advance of the 
work. In this way operations were continued up 
to the western end of the breakwater. When this 
was completed the staging was re-erected at the 
eastern end, to complete the work to the head at 
the eastern entrance to the harbour. This block- 
laying was completed in the month of February, 
1908. The views, Figs. 2and 3, on Plate XXXVII., 
show the work of block-laying at the eastern head 
of the South Breakwater, with the viaduct extend- 
ing across the eastern entrance, as already de- 
scribed, the viaduct being shown to the left, 
while the dolphins which originally formed part 





of the double gantry for carrying the cranes are 
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PLATE XL. 

— 

THE ADMIRALTY HARBOUR, DOVER; THE SOUTH BREAKWATER. 

(For Description, see Page 501.) 
Fic, 14, View Looxixe Westwarp, 

| 
| 
| 
} 
| 
| 
| 
| 
Fic, 15. View Looxine Eastwarp, sHow1nG INCLINE TO TeMpoRARY VIADUCT ACROSS EasTERN ENTRANCE, 
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shown to the right, with the stiffening girders for | height uf about 15 ft. above the ordinary pier-level. 
staying the viaduct. | Accommodation had to be provided for the rail- 
The form of the head is clearly shown in Figs. 2} way track alongside the turret. It was therefore 
and 3. The construction did not differ much from decided to add 30 ft. to the width of the pier at 
that adopted in other parts of the work. The) the knuckle of the head, and this widening work 
outer blocks in all the heads were of varying| extends for some 687 ft. A temporary staging was 
dimensions to suit the plan, and were tied to| erected for the construction of a sea-wall for a length 
the inner courses by means of cramps made of | of 687 ft., the filling behind the wall being chalk. 
heavy rails turned down at each end and laid into! Figs. 6 and 7, on Plate XXXVIII., show respec- 
cavities in the blocks, where they were grouted | tively the widening work in progress and completed. 
up with neat cement. Circular joggles were also | Included in the temporary works was the erection 
used as in the outer courses of the ordinary work, |,of a lighthouse on a travelling carriage somewhat 
semi-circular recesses being formed on the sides of | similar to the Goliath cranes, and moving forward 
adjoining blocks, to be filled in, as the work pro-| in their rear ; the light was visible at all points, irre- 
ceeded, with bags of 4 to 1 concrete, in order to| spective of the position of the cranes. The build- 
form a key. ing of the normal section of the Admiralty Pier 
extension followed generally upon the lines adopted 

and already described in connection with the Past 
Arm. Figs. 8 and 9, on Plate XXXVIII., and 
Fig. 10, on Plate XXXIX., show the extension 


THE EXTENSION OF THE ADMIRALTY PreEr. 


The block-setting on the Admiralty Pier exten- 
sion was begun in December, 1899, and completed 




















Fic. 16. New Heap or Apmiratty Pier, sHowine Licutnouse, &c. 

in December, 1904. It was found more con-|completed. Fig. 12, on Plate XXXIX., shows tem- 
venient to construct a special block-making yard | porary strutting to the staging at the outer end of 
to the west of the root of the Admiralty Pier, | the extension, in order to so steady the staging as 
whence the blocks were conveyed by wagons to|to enable it to carry a temporary lighthouse until 
the site where they were to be deposited. These} such time as the permanent lighthouse was erected. 
wagons were old locomotive tenders which could | This temporary light was required when the mov- 
safely accommodate the large concentrated load. | able light already referred to was removed. Fig. 16, 
In this case, too, the shingle and sand were taken, | on the present page, illustrates the new head and 
principally by rail, from the foreshore near Rye | lighthouse. 

and Dungeness. The material was in this case some- 
what coarser than that got from Sandwich, and in Incrpents Durina THE OPERATIONS. 

order to ensure a suitable aggregate a quantity of} Fig. 4, on Plate XXXVII., is an interesting 
Sandwich shingle was mixed with it. This we men- | photograph, as it shows the disastrous effects of a 
tion as an indication of the discrimination exercised | ship colliding with a gantry when entering the har- 
to ensure that consistency and strength of concrete | bour ; the two outermost cranes collapsed because 
to which we havealready referred. The procedure|the gantry carrying one of the rail-tracks was 
in the earlier stages of the work differed slightly | demolished. The illustration more than suggests 
from that adopted on the East Arm and subse-|the need for experience and resource on the part 
quently on the South Breakwater, because of |of the staffin meeting such a contingency. Again, 
the existence of the old head with its gun-turret | before the South Breakwater was complete, a large 
and lighthouse. The plan shows that the new | ocean liner ran into the work near its outer end, 
work included first a widening on the inside of | moving a mass of blockwork. It was necessary to 
the old head, and beyond the old head an extension | lift and reset the blocks, and, for this = , an 
of 2000 ft. This widening at the head was decided | ingenious hydraulic jack was introduced. This, as 
upon originally, because of the intention then to | shown in Fig. 13, on Plate XX XIX., consisted of a 
retain the old revolving gun-turret, which rises to a | horizontal cylinder with a series of vertical rams 








brought into simultaneous use by the operation of 
a hand-pump which could develop a total lifting 
power of 150 tons. The blocks having been eased 
up in this way, were lifted by the Goliath crane, 
and in due course were replaced in their correct 
position. 

Tue LicHTHOUSES. 

On the Admiralty Pier extension a new light- 
house has been erected, and this, as already stated, 
is illustrated by Fig. 16, annexed. The light is 
carried on a tower built of cast-iron tubes bolted 
together and suitably braced, with coupling-screws 
for tightening up the bracing-bars. On this tower 
has been erected a platform with a lantern, the focal 
plane being 70 ft. above high-water level. On 
the opposite side of the western entrance—on the 
western end of the South Breakwater—there is a 
lighthouse tower built up of steel plates, the focal 

lane in this case being also 70 ft. above high-water 
evel. On the knuckle of the South Breakwater 
there is also a small light, while suitable provision 
will ultimately be made in connection with the pier- 
heads flanking the eastern entrance. Compressed 
oil-gas is used for the lights on the South Break- 
water, but ordinary gas is adopted on the Admiralty 
Pier. The lighting apparatus, lensinislling arrange- 
ments, both temporary and permanent, were carried 
out under the direction of the Honourable Corpora- 
tion of Trinity House, and for the convenience of 
their staff a building has been erected at the end 
of the Admiralty Pier, as shown in Fig. 16. 
Tue Starr. 

During the progress of the works from 1500 to 
1800 workmen have been engaged, including those 
occupied in connection with the work, although not 
at Dover ; and it is a matter for congratulation that 
the few deaths resulting from accidents were attri- 
butable ‘not so much to the nature of the work 
undertaken, but to falls and similar mishaps, in- 
separable from engineering projects. 
~ The engineer-in-chief was Colonel Sir Henry 
Pilkington, K.C.B., R.E., of the Admiralty Works 
Loan. On his retirement in March, 1906, the 
duties were transferred to Colonel Sir Edward 
Raban, K.C.B., R.E., the Diréctor of Works of 
the Navy. 

The works were designed by Messrs. Coode, 
Son, and Matthews, and carried out under their 
direction as chief engineers, Sir William Matthews, 
K.C.M.G., the senior pene of the firm, being 
intimately identified with them throughout. 

The superintending engineer for a period of seven 
years was Mr. Maurice F. G. Wilson, and when, 
upon the retirement of Mr. J. C. Coode, he joined 
the firm of Messrs, Coode, Son, and Matthews, 
he was succeeded by Mr. A. G. Vaughan-Lee, who 
had previously acted as chief assistant engineer, A 
serious illness incapacitated Mr. Vaughan-Lee in 
April, 1908, and since then the appointment of 
Admiralty Superintending Engineer been filled 
by Mr. C. H. Colson, who will continue in that 
position. Mr, F. P. Lane has for a considerable 
period acted as chief assistant engineer. 

Sir Weetman Pearson, Bart., M.P., head of 
Messrs. 8. Pearson and Son, Limited, who were 
the contractors for the whole of the works, has per- 
sonally taken an active interest in their construc- 
tion, and has had an able coadjutor in Mr. E. W. 
Moir, the director-in-charge on behalf of Messrs. 
Pearson. Their local officials were Mr. Owles, Mr. 
Hawke, and Mr. Duckham. 


RECENT PROGRESS IN GAS 
MANUFACTURE. 
By Tuomas Hozeate, M. Inst. C.E., F.C.S. 

Tue meeting of the Institution of Gas Engineers 
this year has served to focus attention upon two 
questions of supreme importance that stand so 
closely related as almost to constitute one pre- 
eminent consideration. 

The first in order Of thought is the value that 
shall be attached to each of the constituents of the 
coal-gas mixture in relation to incandescent light- 
ing. This was brought forward by the reading of a 
paper by Mr. A. Forshaw, M.Sc., Research Fellow 
at the University of Leeds, in which were set forth 
the beginnings of an investigation into the proper- 
ties of each gas when consumed with measured 
quantities of primary air supplied to a Bunsen 
burner, in conjunction with a mantle of known 
composition. The paper gave. particulars of the 
experiments when the Sous was quite unobstructed 
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as in ordinary practice, and also when directed as 
to its movement or shape by the presence of a cone 
or rod of magnesia standing vertically in the flame. 
These rods, of various shape in vertical section, 
were found to deflect the position of maximum com- 
bustion ; and whilst in some tests an apparent im- 
provement took place, in others the effect was equi- 
vocal. The suggestion was mide that the presence 
of the cones would quicken combustion, thereby 
raising the temperature with a corresponding in- 
crease of luminosity. In the discussion very little 
support was accorded to this view, because gas 
engineers are so fully aware that in retort furnaces 
any obstruction hinders combustion ; and they have 
learnt toemploy, in conformity with Mr. Frederick 
Siemens’ practice, large open spaces or combustion- 
chambers to secure undisturbed combustion and 
unimpeded radiation. Such experience appears to 
be perfectly sound, but it does not, in the writer’s 
opinion, afford such a parallel as to exclude the 
possibilities of the quickened combustion that Dr. 
W. Bone has referred to, and which was mentioned 
in Mr. Forshaw’s paper. The difference in the 
prevailing conditions is important. In the gas 
retort-furnace the producer-gas enters the combus- 
tion-chamber by nostrils, and the whole of the air 
required for its combustion enters by what are 
known as the secondary air-flues. Now anything 
which facilitates the admixture of these gases will 
hasten combustion, and, moreover, they meet 
at a moderately high temperature in a space 
crossed by intense radiation from almost white-hot 
brickwork. Solid substances at such tempera- 
tures are known, from the experiments of Pro- 
fessor O. W. Richardson, Sir J. J. Thomson, and 
others, to send out particles which must have an 
important influence upon the chemical action occur- 
ring in the chamber. The case of the incandescent 
burner is dissimilar, in that at least 80 per cent., 


and in many cases 90 per cent., of the air required | 
for combustion is admitted before reaching the | of the hydrogen and air, and as the efficacy of this 


The balance of air gains | arrangement depended upon its cooling effect upon 


combustion-chamhber. 





Fic. 1. 


cerium-thorium skeleton to its maximum tempera- 
ture. The proposed cone therefore cannot prevent 
the air getting to the gas, because it is already ad- 
mixed therewith. Inside the mantle there is radia- 
tion from the fabric, but this cannot be entirely 
equivalent to that in the gas retort-furnace, for the 
latter is wholly of the black-body order, being within 
a perfect enclosure, whilst the former is but im- 
perfectly enclosed by the network. Taking these 
divergencies into consideration, and also the known 
complexity of catalytic actions, it would be rash, on 
a priori grounds, to ignore the possibility of useful 
action by the vertical rods. It is a matter which 
can only be decided by careful experiment. But 
there is presumptive evidence in favour in the fact 
that hydrogen combines with oxygen at about 200 
deg. Cent. in contact with oxide of iron, and 430 
deg. Cent. with magnesia or porous porcelain. 
Moreover, flames are known to be highly electrical 
in their behaviour, and a study of this aspect will 
probably make clear much that is at present mys- 
terious. It is therefore to be hoped that the con- 
tinuance of the experiments will not be jeopardised 
by a momentary and superficial lack of perception 
of the complexities of the problem. 

The experiments so far prosecuted were with 
hydrogen and carbon monoxide, and showed that 
the latter was more highly efficient than the former, 
although the two have a gross calorific value per 
cubic foot at 60 deg. Fahr. and 30 in. barometer of 
325 and 323 B.Th.U. respectively. It would be pre- 
mature at the present stage to discuss the figures 
put forward as representing this difference in 
efficiency, until one important element involved in 
the experiments has been definitely ascertained. 
Those experiments with hydrogen and carbon mon- 
oxide were not on all fours, because difficulty was 
experienced in preventing ‘‘ lighting back” with 
the former gas. In order to avoid this a water- 
cooled core was inserted near the place of ignition 





by the combustion of the hydrogen. As, however, 
hydrogen under the best conditions has a lower 
theoretical flame temperature than carbon monoxide, 
it is evident that it cannot afford to be depleted 
beforehand. It must also be observed that the 
specific heat of liquid water in such a case is very 
high in relation to gases such as hydrogen and air, 
and therefore.that a slight rise in temperature of 
the water would be at the expense of a relatively 
large loss of heat from the gas. 

Investigating a series of tests on the Welsbach 
system, using a variety of gases, the present writer 
has found that heat from carbon has a value appa- 
rently greater than that from hydrogen. These 
tests would requiré supplementing by others before 
it would be possible to say definitely whether 
such superiority was confined to the monoxide or 
was shared by some of the unsaturated hydro- 
carbons. It would seem from thermal considera- 
tions that it is unlikely to be shared by methane, 
because of its flame temperature being below that 
of hydrogen, and much below that of carbon 
monoxide. But there are other considerations 
besides flame temperature, important as that is, 
which may shortly be expressed as electrical, in- 
cluding therein the absorption, emission, and trans- 
parency aspects of radiation. By calculations from 
the results of a series of tests by A. Langen, 
primarily bearing upon gas-engine practice, Pro- 
fessor Walther Nernst has shown that carbon 
dioxide is a much better radiator than either water, 
vapour, orair. Itis, of course, well known that the 
wee of a gas for luminous flames is largely depen- 
dent upon its carbon content, and the present writer 
has shown that it is further intimately related to 
the calorific value of that carbon content in its 
various forms of combination. Taking into account, 
then, luminous flames, the Welsbach system, the 
radiation from gas fires, the value of carbon relative 
to hydrogen in gas is seen to be of great importance, 
and calling for further quantitative assessment. 
It is here that we perceive the priority due to 


access at the surface of the mantle, where the com- | the gases en route to be burned, it must have had the question of the useful effects of each gas, 


pletion of the combustion is desired, to raise the | an appreciable effect upon the temperature produced | for if we know these fully, then we can devise 
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bs < systems of manufacture that shall yield the summum 


bonum. 
i It is, of course, not suggested that hydrogen 
Face of shall find no place in town gas, but rather that it 
| Quadrants should be there as a carrier of carbon as far as 
ae Up to the present there has been a 
ack of conciseness in classifying town gas, and, 
consequently, in the gauging of different modes of 
manufacture; but there is one method that appears 
to be useful for this purpose, at least for bringing 
into juxtaposition gases produced under somewhat 
similar temperatures. The gas, according to this 
method, is typified by the ratio between the hydro- 
carbon content and the hydrogen content by 
volume. The value of the method lies in its sim- 
: plicity, and in not making any assumptions as to 
WWW !E2)} the value to be assigned to carbon monoxide con- 
. } Suite SSS532#4 s tent, or to each unit by volume of the unsaturated 
ve \ . hydrocarbons. 
‘sf These are the facts for pure gas, but they are 
al oy onsccae = | Re Ter : liable to be misleading if applied indiscriminately to 
vod BY ER te 2s 3 ie ha iii gas which has in it an abnormal amount of incom- 
4] - a bustibles. To guard against such unfair comparison 
a i ae — it would appear that one ought also to state the 
y ty percentage of such useless constituent and especially 
KKK Mdbddedd that of carbon dioxide (see Table I., column 2). 
! RQ Bz The first half of Table I. sets forth a number of 
SS tests of coal-gas made in horizontal retorts by the 
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ASS | | SN ordinary methods of the South Metropolitan Gas 
. SN ee 2 =f25= aden —_ Company, and shows that the classification adopted 
— - in column 5 is in accord with the illuminating power 
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of the gas, and, further, that this consistency is not 
seriously disturbed by the moderate range of varia- 
tion in the percentage of combustibles, nor by the 
variation in the carbon dioxide content of tho 
incombustibles. The interpretation of this con- 
formity is that the unsaturated hydrocarbons are of 
very similar type in carbon and hydrogen density. 
Column 9, which contains figures that are the recipro- 
cals of those in column 8, shows but slight variation, 
ranging from 2.69—the poorest illuminating power 
in proportion to hydrocarbon ratio—to 2.80—the 
richest illuminating power in proportion to hydro- 
carbon ratio. These consistent figures, which in- 
clude, as shown in the table, a correction for the 
percentage of incombustibles, are used here as a 
means of gauging the less consistent figures in the 
second half of the table. 


TABLE I.—A Comparison or Gasres From Hori 


idea of the quality of gas produced, irrespective of 
the quantity, which will be discussed later, by the 
various systems, yet there is revealed a necessity 
for more complete data before the comparison can 
be pronounced final, 

The reasons for some of the inconsistencies are 
not quite so plain when discussing the illuminating- 
power results alone, but they are made clearer when 
the calorific values are brought intotheconsideration. 
In some of the tests the observed calorific values, 

and net, are at variance with the figures that 
must follow from the analyses of the gases, and in 
other tests the illuminating-power observations 
have been twice as numerous as those for calorific 
values, and therefore it is probable the two sets of 
averages thus obtained are not parallel. 

It is with such data, however, that our investiga- 
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No. of Column 1 313 4. 5. 6. 7. 8. 9% | 10. 11. 
iS “yeas 2 Se (#52 SRS | ES Ss 
g £¢s Catorific Values per 8 = BE o-s |9ua. \a* 9 3 
Originot 8 aac Cubic Foot in British |= & CO. | A 3 EE Siete PE 
rigin = : i | ¢ Se 5 . 
Gas. ae Zee comme! ie} wx eee isthe  Classof Coal Used. | Ze 
68 EBs ; loi | Soe SSesi-s pisBos 3 
;6 | 2523 B0, 252 SEsSticeyee 00s eS 
5 SAA Gross. Net. Difference Z| | S04 gaz 5S SE SHOR go 
o—-. adi 1 17.44 579.9 518 61.9 | 0.6 93,02 0.6381 3.66 2.73 1.18 
SEsgee | 3 17.60 (576.6 512.3 64.3 | 0.719 91.05 | 0.6546 | 3.72 2.69 1.54 
8 2BoS5 = 1 17.99 578.9 516.5 62.4 0.7386 | 9027 | 0.6644 3.70 2.71 
DAE | 4 18.91 599.3 534.5 64.8 (0.741 91.145 | 0.6754 3.57 2.80 1.75 
Average for | | | 
horizontal 9 17.985 (383.7 520.3 63.35 | 0.720 91.371 0.6581 3.66 | 2.73 | Not stated. 1.62 
retorts J | | \ \ | 
PARTICULARS FROM VERTICAL RETORTS OF SEVERAL SysTEMS OF OPERATING. 
Nine Elms ..; 1909; 15.2 |571 = |509.7 61.3 0.728 90 0.6552 4.31 2.32 |Blackwell and Sutton coal 3.10 
St. Helens .. 1909 15.56 ‘673.6 514.5 59.1 0.583 95.30 | 0.5556 | 3.57 2.80 Thornley, Durham, coal 1 
St. Helens .. 1909 , 15.74 600.25 541.94 68.31 6.714 94.51 | 0.6748 | 4.29 2.33 Orrell washed nuts 2 
St. Helens .. 1909 16.37 587.98 531.97 55.96 0.684 95.24 0.6514 3.98 2.61 Ditto 7 | 1.97 
Nine Elms .. 1907 16.40 607 = 543 64 0.827 | 91.19 | 0.7541 4.59 2.17 Burley Silkstone | 2,22 
Dessau ..| 1908 | 16.45 (903.9 (541.95 61.95 0.573 95.94 | 0.5497 3.34 2.99 | Unscreened New Pelton* | 0.88 
| | | 
* This coal contained 10.2 per cent. of ash, 1.5 pr cent. of free moisture, and 28.4 per cent. of volatile matter, 
excluding free moisture. 


The first one given therein is gas from the 
‘og. installation of four vertical retorts, 25 ft. 
ong by 24 in. by 10 in. cross-section, on the 
Bournemouth system, at the Nine Elms Works 
of the Gas Light and Coke Company, as the fifth is 
the gas from the former installation of eight retorts 
at the same works (ENGINEERING, vol. Ixxxvi., 
September 18, 1908, pages 365 and 366). The 
second, third, and fourth are from the vertical 
retorts recently erected at the St. Helen’s Corpora- 
tion Gas Works, upon a system designed by their 
gas engineer, Mr. Samuel Glover, and Mr. John 
West, of Manchester. Of these the second is with 
Thornley, Durham, coal, tested during July of this 
year, and the third and fourth two separate tests 
when using Orrell washed nuts. These five tests 
are with continuously-fed systems ; but the sixth 
is from the Dessau vertical, which is intermittently 
fed about every ten hours. 

Besides the fundamental factor-—namely, the 
ratio of methane to hydrogen—there are three im- 
portant variables, and the table serves to direct 
attention to the incidence in each example of these 
variables. One of these, whilst it escapes detection 
in column 5, yet receives recognition in columns 8 
and 9. But in the percentage of incombustibles, 
which is po clbecibae A cine of nitrogen and carbon 
dioxide, this latter is far the most injurious, and 
column 11 must be held to explain some portion of 
the anomalies of columns 5 and 9. But whilst 
these explanations refer to degradations of quality, 
due to insufticient purification or to careless opera- 
ting of plant, the third factor applies to the specific 
nature of the mode of distillation adopted, and is 
found in the quantity by volume and weight of the 
unsaturated hydrocarbons. Upon this point it would 
appear that the St. Helen’s plant with Thornley 
coal was normal, the figure in column 9—viz., 2.8— 
being very near the average.of the first half of the 
table. Contrasted with this is the Dessau, which, 
with 2.99, shows a better class of unsaturated 
hydrocarbons, Whilst 2.17, 2.32, 2.33, and 2.51 
for the others indicate various degrees of in- 
feriority, those that relate to Nine Elms gas may 
be approximately correct, as the gas is believed to 
be almost entirely devoid of benzene, and possibly 
a similar explanation may be applicable to the gas 
from the Orrell nuts distilled in the St. Helen’s 


verticals. The experimental results embodied in 


Table I. are taken from the official records pertain- 
ing to each system, and whilst they are very help- 
ful, when placed thus side by side, in gaining some 





tion must be made; and in the interpretation of the 
results of the various new systems that follow, such 
imperfections must be borne in mind. . The quan- 
tity of gas produced per ton of coal is not involved 
in the figures of Table I., and it is hardly likely 
that much uncertainty exists under this head. 
Still, seeing that the commercial value of any system 
of gasification depends upon the product of the 
volume into the illuminating value or the calorific 
value, the final figure will be largely influenced by 
any error in the last-named factors. The causes 
of the inconsistencies mentioned are too technical 
to receive further discussion here, but it is neces- 
sary that they be understood before a final assess- 
ment of the different systems can be attained. 


Vertican Retrorts, INTERMITTENTLY CILARGED. 


The Dr. Buel vertical retort, which has been 
largely installed on the Continent, and is at present 
under construction at Sunderland, has apparently 
become stereotyped in the 4-metre length. It has 
been found that as an apparatus for coal distilla- 
tion, the 4-metre is less injurious than the 5-metre ; 
but that as a generator of water-gas, the latter has 
the pre-eminence. Why the last-mentioned fact 
should exist is almost obvious, by reason of the 
greater depth of coke for receiving the current of 
steam. But the first is not so obvious, until an 
analysis of the gas from each of the two lengths is 
compared, when it is then seen that the degrada- 
tion of the gas is due toa falling off in the methane 
and an increase in the hydrogen, an action which 
is explained and confirmed by theoretical investiga- 
tion and laboratory experiment. Wherein does the 
advantage of the Dessau system reside ? Apparently 
in the diminished cost for labour, brought about by 
the possibility of two shifts of workmen in lieu of 
three shifts ; due to the charges being of long dura- 
tion, and to the lessened labour in the charging 
and discharging operations. The supplementary 
advantages that doubtless exist are probably neu- 
tralised by the loss in the illuminating and calorific 
values of the gas per ton of coal. To ascertain the 
extent of the difference between the 4-metre and 
5-metre type, the writer has taken the series of 
tests that were made for the purposes of the Genoa 
and Milan works of the Continental Union Gas 
Company, on the 5-metre at Oberspree, Berlin, and 
the 4-metre at Dessau, both using Boldon (Durham) 
coal, The difficulty of getting free egress of the 
ps from the decp mass of coal has caused Herr 

orting, of Berlin, to devise a method whereby the 











coal is sorted into nuts and small, the former being 
charged as a central core, whilst the small occupies 
the annulus round it. Notwithstanding this relief 
there still exists at the base of the retort a con- 
siderable pressure, which, whilst it conduces to 
the retention of the gas in contact with the coal 
or coke, bringing about its impoverishment, also 
prevents the ingress of furnace-gas or air. Conse- 
quently the analyses of the gas show a commencd- 
ably small proportion of non-combustibles, and 
especially welcome is the low content of carbon 
dioxide. 

These features are seen in the following analyses, 
and in the calculations made on the basis of com- 
bustibles only, so as to be more strictly comparable. 
The ratio of total hydrocarbons to hydrogen is seen 
here as a simple approximation to the complete 
facts ; the gases, with the following gross calorific 
values 595, 601, and 614, having the ratios 0.603, 
0.691, and 0.706 respectively. 

The lowest factor, 0.603, betokens a different 
heat and contact treatment from the other two, 
whose small divergence is probably duo to the 
difference in chemical composition of the coal. 

The first section of Table II. shows the kind of 
gas produced from Boldon (Durham) coal in the 
retorts 16 ft. 44 in. long, and the second section 
from similar coal in retorts 13 ft. 1 in. long, whilst 
the third is that of gas from the latter retorts and 
Lens coal. The advantage of the mode of compari- 
son adopted in the table is that the distribution of 
carbon and hydrogen is clearly seen, the only 
doubtful part being that representing the complex 
combustibles. In making the calculation for that 
item, the assumption has been made that all the 
unsaturated hydrocarbons are ethylene. This 
doubtless underestimates, and slightly unequally it 
may be for the three samples, but the error is unlikely 
to be of such magnitude as to impair the final com- 
parison. Sections | and 2 show that the gas from 
the 5-metre retorts contains nearly as many heat 
units from hydrogen—viz., 431—as that from the 
4-metre retorts—viz., 434—but distinctly less in 
that due to carbon—viz., 164, against 179. That 
this depletion is due to excessive length of travel of 
the gases is rendered probable by comparing Sec- 
tions 2 and 3, for there, both employing 4-metre 
retorts, the heat units in the gas due to carbon are 
almost identical—179.78 and 180.10 respectively. 
This is the case notwithstanding the smaller 
hydrogen content in the third section, which is 
doubtless explained by the greater percentage of 
oxygen in the Lens coal as compared with Boldon, 
also in agreement with the fact that Boldon coal 
yielded 69 per cent. of coke, as against Lens 68 per 
cent. 

As carbon in the form of gas yields the gas com- 
pany a revenue ten times as great as it would in 
the form of coke, it is not surprising that the 
adoption of the 5-metre length has been very small. 
Moreover, the longer retort requires heating to a 
higher temperature—viz., an average of 1212 deg. 
Cent., as against 1183 deg. Cent., without any in- 
crease of coal treated perdicm. The yield per ton 
of Boldon coal in the retorts 13 ft. long was found 
to be 11,160 cubic feet of 2.8 candle-power, or 31,248 
candles per ton, and calorific values about 610 gross 
and 540 net, being approximately the same as from 
horizontal retorts in Continental practice. The 
conditions of working in the verticals being a 
10 hours’ charge of 1078 lb. per retort, equal to 
2587 lb. per diem, the retorts externally in their 
hottest part being at 1290 deg. Cent. = 2354 deg. 
Fahr. 

The Sunderland installation, now nearing com- 
pletion, consists of six beds of ten retorts, prepared 
for subsequent extension to eleven beds, if found 
desirable. Each retort is 13 ft. 14 in. long by 
224 in. by 9 in. at top, tapering to 27 in. by 13} in. 
at bottom, or cross-sections of 2024 square inches 
and 364} square inches, an increase of 30 per cent. 
They will be charged twice per diem with 10 cwt. 
to 11 cwt. of coal = 63 tons daily total. The 
ground space occupied by the bench is 90} ft. by 
174 ft. from back to front. The.height to the top 
of the bench is 21 ft. 64 in., and between that and 
the bottom of the hoppers for storing coal is the 
working head-room of 9 ft. 7 in. 

To the top of the hoppers is a total height of 40 ft. 
4 in. The coal will be sifted into two grades, the 
round pieces charged to the centre of the retort, 
and the small towards the walls of the retort to 
reduce back pressure. The pull of the exhaus' 
engine will be controlled by a 10-in. retort-house 
governor. The hydraulic mains are fitted with 
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TABLE I1.—Resvtts or Distrtuinc ENGLIsH AND FRENCH COALS IN THE “ Dessau” VerticaL Revort. 






























































Vol Cent | Calorific Values in British Thermal | Gross Heat, B.Th.U. per | Volumes of 
olume per Vent. Units. Cubic Foot, due to | Carbon 
Constituent. -- —— — | -—_——— ——— - Vapour per 10 
As Mad | Of Combus- Gross. Net. Difference. Hydrogen Carbon . = at 
S$ Made. ' tibles alone. F “ F yarcgen. 4 as, 
Hydrogen «se 58.5 60.12 195.39 163.53 31.86 195.39 Nil 
Methane : i 31.4 32.27 325.28 291.07 34.21 209.75 115.53 32.27 
Carbon monoxide... 3.5 3.60 11.63 11.63 Nil Nil 11.63 3.60 
Simple c ym bustibles . . 93.4 95.99 532.30 466.23 68.07 405.14 127.16 $5.87 
Complex 9 . 3. 4.01 63.58 59.33 4.25 26.06 37.52 8.02 
Total a oa 97.3 100 | 595.88 525.56 70.32 431.20 164.68 43.89 
re —. » Five-metre retorts, Boldon coal. 72.36 p.c. 27.64 p.c. 
m=. a } aly Total hydrocarbons+ hydrogen = 0.603 
tality wn 100 
usta és as 524 | 55.39 180,02 150.66 29.36 180.02 Nil 
Methane ee ee’ 33.4 35.30 355.82 318.41 37.41 229.45 126.37 35.30 
Carbon monoxide... 5.2 | 5.50 17.76 17.76 | Nil Nil 17.76 5.50 
Simple combustibles... 91.0 | 96.19 553.60 486.83 | 66.77 409.47 144.18 40.80 
Complex < ‘ 36 3.81 60.41 56.37 | 4.04 24.76 35.65 7.61 
Total ” oe 94.6 | 100,00 614.01 543.20 70.81 434.23 179.78 48.41 
Nitrogen .. 88) Four-metre retorts, Boldon coal. 70.72 p.c. 29.28 p.c. 
co ™ - tay 5.4 Total hydrocarbons + hydrogen =0.706. 
Total on ‘ 100.0 . % ’ 
Hydrogen ee Es 50.8 | 54.45 176.96 148.10 28.86 176.96 Nil 
Methane he 31.9 34.19 344.63 308.39 36.24 222. 23 122.40 34.19 
Carbon monoxide... 7.4 7.93 25.61 25.61 Nil Nil 25.61 7.93 
Simple combustibles. . 90.1 96.57 547.20 482.10 65.10 399.19 148.01 42.12 
Complex ” ~s 3.2 3.43 54.38 50.75 3.63 22.29 32.09 6.86 
Total ,, ... 983 | 10000 | 601.58 | 68285 68.73 421.48 180.10 48.98 
Nitrogen ; 5.3/1 ¢ Four-metre retorts, Lens coal. 70.06 p.c. 29.94 p.c, 
Carbon dioxide 14 f ° Total hydrocarbons -+ hydrogen = 0.691. 
100.0 





means of access whereby a pan may be inserted under 
each dip-pipe without suspension of gas-making. 
The producer for furnishing gas to heat the setting is 
of the same height as the retorts, and is fed by coke 
from a set of hoppers adjacent to the coal-hoppers. 
A breeze-hopper is also furnished to provide a 
layer of cote tunes at the bottom of each retort, 
upon which the charge of coal reposes. The coal 
is raised from ground-level by an elevator to a coal- 
receiving tank, and thence by coal-wagons running 
on a rail track placed on the coal-hoppers by 
manual labour discharged into each hopper. 

The hot coke from the retorts is to be received 
upon a travelling inclined shoot, which will direct 
the coke into a conveyor carried in a conduit just 
beyond the front buckstays of the bench. 

Needless to say, the working results of this first 
British installation will be looked for with great 
interest, when it is hoped all the facts necessary for 
assessing the value of the system will be obtained. 


(To be continued.) 
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Exercises in Physical Chemistry. By Dr. W. A. Rots, 
Professor of Physical Chemistry in Greisswald. Autho- 
rised translation by A. J. Cameron, M.A., 
London: Constable. [Price 6s. net. ] 

NATURALLY, every teacher prefers his own text- 

book, since it is impossible to write a book for 

general use that shall meet individual requirements. 

It was said of one eminent professor in Oxford 

that his lectures consisted of abuse of the text- 

books of other people. If this is an exaggeration, 
yet experienced teachers, who have adopted methods 
of their own, regret that others have not pursued 
the path that has appeared to them so excellent, 
and are apt to regard the separation of the roads 
that lead to the same goal as evidence of imperfec- 
tions. Dr. Roth is not an exception to this rule. 
lle admits that the treatises of Kohlrausch, of 
Ostwald-Luther, of Nernst, and others are admir- 
able, and that the youth of Germany are well 
catered for in respect of chemical text-books. Still 
he sees the opportunity of bringing his own tried 
methods to the fore, and easily persuades himself 
that these books, however good in themselves, 
contain either too much or too little for a beginner, 
and are capable of improvement. He does not 
seem to think that it is possible that the same 
judgment will be upon his own work ; 
hut such a result is not impossible. It scems 
to us that a student, in this country at least, 
would not begin his chemical course with such 

a book as this. He would probably have had 

some training in elementary physics, electricity, 

and inorganic chemistry, in which case it is un- 
desirable to assume that the student has no previous 








knowledge. To attempt to build from the bed-rock 
is a form of pedantry, and may lead to surplusage 
and a sense of weariness on the part of the pupil. 
In the preparation of text-books a great difficulty 
will always consist in deciding what may be assumed 
as common knowledge, and the excellent principles 
which have guided Dr. Roth in the preparation of 
this work have no doubt been present to the minds 
of his predecessors. How impossible it is to satisfy 
oneself, let alone other people, is shown by the fact 
that the author himself has provided some emenda- 
tions to his original work, in order to make the 
translation more satisfactory. These additions 
refer, among others, to Lippmann’s electrometer, 
the electrical measurement of solubility and polari- 
metry. At the same time, the translator, with the 
full sanction of the author, has added a chapter on 
the construction and use of the thermostat, and 
some remarks on the use of the electroscope in 
radioactive work. The former seems very desirable 
for young students, the value of the latter is not so 
evident. 

The work is divided practically into two sections. 
In the first, the author treats especially of density; 
molecular weights in solutions ; heat and light, so 
far as these subjects come within the domain of 
chemical inquiry; and the law of mass action. The 


Sc. | method of treatment does not supersede the neces- 


sity of a teacher. The book can hardly be regarded 
as self-explanatory. The plan is to maintain a 
kind of running commentary on each topic, and to 
add an exercise at the end of each chapter. Con- 
sidering the prominence given to the term ‘‘ exer- 
cise ” on the title page, these might have been more 
numerous. Perhaps, too, something might have 
been said about surface tension ; but we generally 
want something more than is thought good for us. 
The second part is devoted to electro-chemistry ; 
but the division seems hardly necessary, save that 
the author wants to start from the simple founda- 
tions of the science. The chapters on ‘‘ Electrical 
Conductivity and the Measurement of Differences 
of Potential” are both very good, but that on ‘‘ Elec- 
trostatics,” nearly at the end of the book, seems a 
little out of place. Something, however, must be 
left to the last, and there is no necessity to read 
the chapters in the order they are presented here. 
Each teacher will naturally use the information in 
the way best adapted to his purpose, and we 
imagine many will find the hints on the choice and 
management of apparatus useful. 





Motors and Motoring. By Henry J. Spooner. London: 

T. C. and E. C. Jack. Fourth Edition. [Price 2s. net. } 
Tue intention of this book is to assist beginners to 
acquire useful information relating to motors with- 
out going into highly technical matters, and the 
principles of working of a petrol-car are therefore 
set forth in simple, non-technical language. The 





| fact that the work has run to four editions proves 
| that it is of use to those who want to learn the 
|elementary principles of a motor-car. There are 
twenty-two illustrations, and the number of these 
| might be increased with advantage, even if it involved 
the omission of some of the letterpress, as it is far 
easier to understand a short description with the 
laid of a drawing than a long description without 
jone. A good deal of the matter relating to alcohol 
might also probably be omitted, as the motorist 
| who is seeking information from an elementary 
text-book will be well advised if he buy a recog- 
nised brand of petrol. At this stage he is hardly 
likely to try to promote the use of a fuel which, 
in spite of great effort on the Continent, has not 
yet been brought into general use. 
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The British Motor Tourists’ A BC. Fifth year, 1909-10. 
London: Published for the New Alphabetic Press, 
Limited, by L. Upeott Gill. 

Graphische Tafeln fiir Eisenbetonkonstruktionen Um- 


fassend: Momcnte M =? ar cinfach armicrte Platten, 
m 


Balken, und Plattenbalkcn ; Querschnitte und Gewichte 
ron Rund -wnd Quadrateiscn ; Schubspannung ; Avf- 
biegung ; Haftspannung; d lt armicrte Platien, 
Balken und Plattenbalken. Aufgestellt in Ubereinstim- 
mung mit den ** Bestimmungen fiir die Ausfiihrung von 
Konstruktionen aus Eisenbeton bei Hochbautcen” (Preus- 
sischer Ministerialerlass vom 24 Mai, 1907). Von H. 
Nrrzscur und G, Scuewror. Leipzig : Wilhelm Engel- 
mann. [Price 20 marks. ] 

Allgemeine Theorte iiber die Verdnderliche Bewegung des 
Wassers in Leitungen. I. Teil: Rohrileitungen. Von 
Lorenzo A.tutevi. Deutsche, erliiuterte Ausgabe, 
bearbeitet von Ropert Duss und V. Batai..arp. 
II. Teil: Stollen und Wasserschloss. Von Ropertr 
Duss. Berlin: Julius Springer. [Price 10 marks. ]} 

Die Regelung der Kraftmaschinen. Von Max Toute. 
Zweite, verbesserte und vermehrte Auflage. Berlin: 
Julius Springer. [Price 26 marks. ]} 

Hyudro-Electric Devel ents and Enginecring. By Frank 
Korstrer. New York: D. Van Nostrand Company ; 
London: Archibald Constable and Co., Limited. 
[Price 21s. net. } 

Exercise Papers in Elementary Algebra. By the Rev. E. M. 
Raprorp, M.A. London: J. M. Dent and Co. 

Syllabuses applicable to Technical Schools, Schools of Art, 
and other Forms of Provision of Further Education in 
England and Wales. (From August 1, 1909, to July 31, 
1910.) London: Eyre and Spottiswoode. [Price 4d.]} 








LOCOMOTIVE WEIGHING-MACHINE, WITH 
AUTOMATIC INDICATING QUADRANTS. 
TueERE has recently been installed at the Eastleigh 

works of the London and South-Western Railway Com- 

pany, a ten-table weighing-machine for locomotives, 
with automatic indicating quadrants. This machine, 

which has been constructed by Messrs. W. and T. 

Avery, Limited, Soho Foundry, Birminghum, we 

illustrate in Figs. 1 to 4, on pages 504 and 505. Of 

these illustrations, Fig. 1 shows the machine erected 
in the works of the makers, Figs. 2 and 3 give an eleva- 
tion and plan of it, and Fig. 4 a cross-section through 

a pair of tables. To the left hand of Figs. 2 and 3 

the drawings are reproduced with a portion of the 

casing and flooring removed, in order to show more 

clearly the system of leverage, &c. 

This machine has a total weighing capacity of 120 
tons, each table taking a load of 12 tons. The tables 
are each 6 ft. long, and are fitted with flat-bottom 
steel rails set to proper gauge. The system of suspen- 
sion adopted (Fig. 2) prevents all tipping when the 
locomotive is being run on to the machine. At the 
same time the three-lever type of gear adopted avoids 
all torsional stress, and allows the tables to oscillate 
in the direction in which the locomotive moves. The 
main triangular levers, of which there are two to each 
table, are of cast iron, and are fitted with hardened- 
steel knife-edges. The transfer levers are also simi- 
larly fitted. e connection between the main tri- 
angular levers and the transferring levers consists of 
iron shackles (Fig. 2), fitted with hardened -steel 
bearings. At the other end the main levers are 
—_ in cast-iron rockers or stirrups, fitted also 
with hardened-steel bearing-blocks. he brackets 
from which these stirrups are hung are shown in Fig. 2, 
and are cast on the machine-frame. The machine- 
frame is of cast iron, built up in sections. It is 
2 ft. 4 in. deep. 

Kach table has a separate self-indicating quadrant, 
enclosed in a wooden case, with glass-window pro- 
tection for the quadrant and pointer. The quadrants 
are graduated to l-ewt. divisions, and the machine 
is stated to be sensitive to 7 Ib. 





Frencu Sreet-Maxkine.—The profits realised by the 
Micheville Steel Works in 1908-9 were 198,652/., as com- 
pared with 196,953/. in 1907-8, and 218,033/. in 1906-7, 
The dividend paid upon the company’s share capital for 
each of the three years was 2/. per share. 
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Tr will be recollected that, at the competition 
organised by the War Office for military tractors, 
which was described in our issues of March 5, March 
12, and March 19, out of eleven entries only three 
vehicles appeared, and that all these completed the 
course prescribed by the authorities, in spite of very 
inclement weather, which made the roads most extra- 
ordinarily heavy. One of these was the Stewart 
steam-tractor, of which we give illustrations herewith. 

The general arrangement can be seen from Figs. 1 
and 2, showing respectively elevation and plan. The 
frame is of channel steel, placed well above the axles, 
and the general arrangement consists of a boiler placed 


‘above the back axle, with the firing end forward and 


water-tanks alongside it, the coal being placed in a 
bunker forward of the foot-plate. e engine is 





MILITARY STEAM-TRACTOR. 
CONSTRUCTED BY MESSRS. D, STEWART AND CO., LIMITED, ENGINEERS, GLASGOW. 





horizontal, eee below the foot-plate, with the shaft 


longitudinal to the vehicle, and is carried on an under- 
frame. The cylinders come out to the right-hand side 
of the vehicle, so that their breech ends and the valve- 
gear are easily accessible. The main drive is by 
worm and wheel. The condenser is placed in the 
front of the vehicle. Steam is provided by a boiler 
of thé locomotive type, having the fire-door at the 
top of the fire-box to facilitate firing, the grate area 
being 4 square feet, the heating surface 50 square feet, 
and: the working pressure 200 Ib. per square inch. A 
superheating-coil is placed in the fire-box, through 
which the steam on its way to the steam-valve. 
The engine, which is shown in Figs. 3, 4, and 5, is of 
the horizontal double-acting compound type, having 
mushroom valves, and is stated 4 capable of deve- 
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loping 45 horse-power. The valves are placed in valve- 
chests below the cylinders, and are arranged with their 
stems at an angle of 90 deg. to each other. As the 
cranks are also at 90 deg., this enables both the high- 
pressure and low-pressure valves to be worked off the 
same set of cams. These are placed on a cam-shaft 
lying between the cylinderg and driven with bevel: 
gear, as shown in Figs. 3 and 4, a section of the valve- 
chests and cam-casing being given in Fig. 5. The 
cams can be moved longitudinally, and by this move 
ment the cut-off can be varied or the engine reversed. 
the arrangement being generally similar to the 
Serpollet. While intended to run compound as a 
rule, both cylinders can be used simple if desired, 
the change being effected instantly. by a by-pass 
valve. he cylinders are 44 in. and 7 in. in dia- 
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Fig.3. 


MOTOR FOR MILITARY 
CONSTRUCTED BY MESSRS. D. STEWART AND CO., LIMITED, ENGINEERS, GLASGOW. 


























meter by 7 in. stroke. 

driven by & worm and wh 

shaft 18 In One piece and each 
From the engine the power is transmitted to the 


back axle through a two-speed gear, which is illustrated | This flange is centred on the shaft A and carries the 
in Figs. 6 and 7, page 510. A pinion C is keyed to | jaws of the universal joint. When the low speed is in 





STEAM-TRACTOR. 




















A slow-running feed-pum 
eel, is provided. The cran 





throw is balanced. 
| ing into the pinion F which is keyed to the flange G. 





the crank-shaft A, and meshes with two pinions D, D 
mounted on spindles carried in bearings on the drum B. 
On these spindles pinions E, E are also mounted, gear- 
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use the pin K is made to engage in a hole in one of the 
cross members of the frame, and the drum B is there- 
fore prevented from revolving. The drive is then 
through the pinions C, D, E, %. to the jaws of the 
universal joint H. To use the high speed the pin K is 
moved longitudinally till it disengages from the frame 
and engages with the flange G, when the whole gear is 
locked and revolves together. 

The propeller-shaft connects the universal coupling H 
with the back axle. This is of the traction-engine 
type, but with the final drive and differential between 
the bearings. The final drive is of the worm-and- 
wheel type, the worm being of case-hardened steel, 
with a triple thread gearing into a forty-eight tovth 
worm-wheel of 1§-in. pitch. The ratio of gear on the 
top speed is therefore 16 to 1, while that on the low 
speed is about 30 to 1 ; the top speed being, of course, 
a direct drive. The spokes of the wheels are relieved 
of all driving strains by driving springs in the 
same manner as in the Thornycroft steam-wagons, 
which are made under license by Messrs. D, Stewart 
and Co., at Glasgow. Figs. 8 and 9 show the arrange- 
ment of the worm drive and the differential gear. The 
worm shaft is carried on long plain bearings, but a 
double ball-thrust is provided at the after end of the 
shaft to take the thrust of the worm drive 

The differential locking-gear is of special form. The 
locking-pin is mounted radially in the sleeve through 
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which the near-side road-wheel is driven, and projects 
slightly beyond it. A hole is provided in the axle, into 
which the pin is forced by the action of a spring. A 
toggle lever is ee which may be tripped by a 
short arm which is pivoted to the main frame and 
may be lowered by the driver from his seat, when 
the spring will force the locking-pin into the hole 
in the axle. To release the locking-gear the driver 
must dismount. 

The steam from the engine is led, firstly, through 
a fxed-water heater; secondly, through a condenser 
formed of vertical Lune-Valley tubes, behind which is a 
fan driven bya belt from the engine, and, thirdly, through 
a grease-separator, The steam which is not condensed 
escapes through a blast-nozzle in the base of the funnel, 
and is used for inducing the necessary draught. A by- 
pass valve is fitted to the exhaust-pipe to cause some, 
or all, of the steam to go through the blast-nozzle if 
desired, instead of hesagh the condenser. In general 
working it is estimated that half the exhaust steam 
can be condensed and again utilised. 

The boiler may be fed by the feed-pump on the 
engine, an injector, or a donkey pump. The suction- 
pipe is provided with a two-way cock, which enables 
either of the pumps to draw from the hot-well in the 
base of the oil-separator or from the fresh-water tanks 
direct. 








THE ELECTRIC DRIVING OF TEXTILE 
FACTORIES. 


Axout two years ago the above subject attracted a 
good deal of attention in the North of England, and 
was brought prominently forward by Mr. W. B. 
Woodhouse in a lecture he delivered before the Brad- 
ford Engineering Society, on November 4, 1907. A 
considerable amount of interest and discussion was 
created thereby, and the paper was soon followed by 
others—-one by Mr. R. V. Brook, on ‘‘ Private Plant 
v. Public Supply. and another by Mr. P. B. Coulston, 
on ‘Electric Driving.” A marked feature of the 
discussion following these papers was the comparative 
lack of agreement between electrical engineers as to the 
method best suited to the Bradford trade. On the one 
hand, opinions were strongly expressed that the three- 
phase aheuating-curvens system was the only suitable 
one, as by it alone could ey uniform speed be 
maintained, it being perfectly well known that consider- 
able variations of speed occurred with direct-current 
transmission. On the other hand, the direct-current 
system had its supporters. The question of ‘indi- 
vidual” versus ‘‘ group” driving also caused much con- 
troversy. Great difference of opinion was also found 
to exist as to the advantage and disadvantage of driv- 
ing from a public supply, as compared with a private 
supply. In either of these cases the adoption of the 
steam-turbine as a source of power was, however, gene- 
rallyadvocated. Indeed, so much interest was aroused 
on the many points under discussion that the Society, 
at the suggestion of Professor Charnock, the president, 
decided to appoint a commission to collect evidence and 
carry out experiments with regard to the points under 
dispute. The result of this has been that the Society 
has issued a report embodying the conclusions arrived 
at by the Committee, which had as its chairman Pro- 
fessor G. F. Charnock. 

In the programme drawn up by the Committee, the 
actual cyclical variation occurring in prime movers 
and electric motors, as well as in the shafting and 
machinery driven by them, received particular atten- 
tion, and an exhaustive series of trials was carried 
out at Dock Ing Mills, Batley, by the kind permission 
of Messrs. Brigg and Sons, the proprietors. This 
mill was thought particularly suitable because the 
arrangement of the buildings necessitates the power 
being taken off in various directions by means of spur 
and bevel gear, and belt and rope drives, there being 
in some cases long lengths of shafting intervening. 
The machinery driven included mules, cards, drawing- 
frames and looms. It was found that the cyclical 
variation was not nearly so great as was expected. 
Other tests were made at the Leigh Mills Company, 
Limited, Upper Mills, Stanningley, where induction 
motors are used to drive worsted-drawing machi- 
nery, and spinning machinery is driven by shafting 
from a candies Corliss engine. Various other tests 
were made with a view to decide the speed variation 
due to slip in three-phase motors under varying 
load. After careful consideration of all the results 
obtained, the Committee arrived at the following 
conclusions :— 


1. That in good installations there is practically no 
difference in cyclical variation between mechanical and 
electrical transmission when measured at the end nearest 
the main drive. 

2. That any initial cyclical variation which may exist 
at the driving end of the shaft is liable to be increased if 
transmitted through long shafts. 

3. That so far as any i larity is concerned (ex- 
cluding breakdowns), electrical transmission will maintain 
its condition better than mechanical transmission. 

4. That in modern textile, combing, spinning, and 
weaving factories, where those factories are of ordinary 
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dimensions, and where the power is generated on site, 
power is conveyed with less loss by mechanical than by 
electrical transmission ; but where the plan of the build- 
ings is irregular, involving awkward angles of drives 
or irregular arrangement of machinery, the saving in 
wer by electrical transmission begins to appear. The 
Jommittee find it difficult to arrive at a definite decision 
as to the exact point where the friction due to mechanical 
transmission is excessive, owing to the very varied condi- 
tions which obtain ; but they make the following sugges- 
tions :-— 

5. That the friction loss with mechanical transmission 
is excessive if over 30 per cent. By ‘‘friction loss” is 
meant the proportion which the collective friction of the 
engine drives, and shafting with belts on the loose pulleys 
of the machines, bears to the total horse-power when the 
whole load is on the engine. 

6. That electrical transmission is likely to be most effi- 
cient : (a) Where there are long lengths of shaft from 
which power is not taken off at intermediate points. (b) 
Where machinery is distributed and requires starting 
and stopping frequently during the day. (c) Where 
machines require to run at various s s, and have those 
speeds altered during motion. (d) Where there are ex- 
cessive lengths of shafting, making it desirable to sepa- 
rate these into two or more lengths. 

The question as to whether electrical or mechanical 
driving shall be adopted is, however, largely one of 
cost, and each individual case must be decided on its 
merits. Certain advantages, no doubt, attach to elec- 
tric driving, whether the current be privately gene- 
rated or obtained from a public source, among which 
may be enumerated the ease with which the power 
required for each machine may be daily checked ; the 
ability to run only one portion of the plant without 
serious loss in transmission; reduction in the number 
of belts, and ease of speed regulation. If an outside 
source of supply be available, the advantage of lower 
first cost in wren &c., must be taken into account, 
and the corresponding saving in floor space. There is 
also usually an unlimited supply of power available. 

fessor Charnock does not —— this report as by 
any means final, and further work in this direction will 





no doubt be carried out. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 6. 

Prices have just been advanced on sheets, tin-plate, 
wire, steel pipe, and tubing. These minor products 
have become active and early deliveries are specified, 
though in some cases deliveries extend over intothe first 
quarter of next year. There is a threatened shortage 
in coke, for the reason that the foreigners from the 
southern part of Europe, who work in the coke-fields, 
left the region nearly two years ago and have not re- 
turned. The underground sources of information 
which led thousands of them to crowd the steerage of 
returning ships nearly two years ago, will shortly bring 
back a flow of labour that will fully man the mines 
and turn out coke enough to supply all the demands. 
The requirements of users of Bessemer pig have 
reached enormous proportions, and recent sales for 
delivery between now and April foot up 180,000 
tons. The Steel Corporation has all its furnaces in 
blast except one, and in the Pittsburg district, where 
there are 62 furnaces, 60 are in blast. During the recent 
run of orders for steel rails, 320,800 tons were con- 
tracted for, to be delivered between now and April |, 
1910, 

Bessemer rails are generally called for. Nego- 
tiations now pending, which may be closed any time, 
will add 300,000 tons to the orders placed. It is 
expected that next year will be a record year at the 
rail-mills, and that railroad construction will exceed 
the mileage of any former year, excepting during the 
era of trans-continental construction. The Carnegie 
steel-mills, which have been running about one-third 
of the time for nearly two years, will be running full 
time by November 1. There is, of course, a great deal 
of contemplated railroad construction, concerning 
which very little is known by the general public ; but 
the plans have been completed, and everything }* 
ready for the prosecution of construction enterprises 
which promise to tax the capacity of the rail-makers. 
Most of the construction will be in the north-west. 





and the St. Paul-Missouri-Pacific and the Great 
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Western Railroads will be prominent factors in con- 
struction. 

The Illinois Steel Company, whose works are near 
Chicago, have orders on their books for 500,000 tons, 
of which over one-half is for Bessemer rails. The 
Southern rail-mills are also well filled up, and much 
of their business is for railroad construction outside of 
the United States. New rail business which is to 
come must come to the Pennsylvania mills, for others 
are filled up. The Bethlehem Steel Company has 
secured supplies of ore, which will last a hundred years 
at the rate of 1,000,000 tons a year. Atlantic Coast 
steel-mills will hereafter largely depend upon outside 
sources for supply, and facilities are now being estab- 
lished for the increased mining, and cheaper transporta- 
tion and better handling of ore at terminal points at 
Philadelphia. Theoutlook is favourable forrail-making 
and railroad construction. Various unfavourable con- 
ditions have checked railroad construction for two 
years. Traffic requirements and the spread of popu- 
lation into hitherto unoccupied territory have created 
requirements for ea of which railroad 
builders are glad to take notice. The popular wave 
of antagonism which has done so much to discourage 
railroad building enterprise is now subsiding, and a 
spirit of harmony is manifesting itself among the law- 
makers who have felt it to be their patriotic duty to 
make the American eagle shriek at the injustice of 
railway monopoly. 








NOTES FROM eats ~ YORKSHIRE. 


HEFFIELD, Wednesday. 

Sheffield and the Trades Congress.—Sheftield bids fair to 
be in a somewhat awkward predicament next year, when 
the Trades Union Congress proposes to hold its annual 
conference in the city during the same week as the meeting 
of the British Association. As the latter body has already 
accepted Sheffield’s invitation, an effort is being made to 
induce the Congress to defer its visit to a subsequent 
date, so that they may receive adequate civic recognition. 


A Cheap Improvement.—Seldom has a notable improve- 
ment in the centre of a busy city been so expeditiously 
and economically carried out as the widening of Lady’s 
Bridge, one of the main arteries in Sheffield, which has 
just been carried out at the small cost of 20001. The 
work has been in the hands of Mr. C. F. Wilse, the city 
engineer. Formerly the bridge was only 48 ft. wide, 
although it had to carry two lines of tram-rails. It has 
now been widened to 58 ft., the new portion being carried 
on iron columns. 


South Yorkshire Coal Trade.—A brisk business con- 
tinues to be done in steam coal, though the activity which 
has existed at the ports for some months is showing signs 
of a falling away as the shipping season draws to a close. 
A substantial tonnage, however, is still being forwarded, 
and inquiries are being received as to next year’s con- 
tracts. So far, however, nothing definite has seen done, 
and no move made as to the advance which will in all 
probability be demanded on this season’s rates. Pits in 
the district are fully employed and have little, if any, 
stocks on hand. The slight falling away in shipping 
orders is fully compensated for by the increased demands 
from the —- companies. Best slacks are finding a 
ready sale, but there is less doing in the lower grades, of 
which there is a plentiful supply. Coke is firm. In 
house coal pits are working from four to five days a 
week. A general advance of Is. per ton has been notified, 
and this has to some extent checked sales. Prospects of 
a good winter market are, however, bright. 


Tron and Steel.—The iron and steel trades of Sheffield 
show some signs of revival, and a more optimistic feclin 
prevails than has lately been the case. In a ane stee 
trade with the United States is brisk, and some firms have 
more orders on their books than they have had for the past 
two years. Machine-tool makers are also finding an in- 
creased demand, a sure sign that the general trade of the 
country is improving. The armament houses have a fair 
amount of work on hand, and substantial indents have 
recently been placed for shell. Of the file trade less 
favourable reports are to hand, and it is stated that local 
makers are to have increased competition in the shape of 
a well-known German house, who are establishing a 
branch from their Diisseldorf works in Sheffield, where 
they will lay down plant for the production of small files. 
This is an industry which has been somewhat neglected 
in Sheffield, local manufacturers preferring to make the 
Jarger sizes, and in the few cases where small files are 
made they are chiefly of the hand-cut variety. The iron 


‘market has been quiet, and it is unlikely there will be any | 328, 


movement until after this week’s quarterly meeting at 
Birmingham. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.LessroucH, Wednesday. 
__ The Cleveland Iron Trade.—There is a rather quiet feel- 
ing 1n iron trade circles just now, but traders continue to 
speak hopefully of the future, notwithstanding the fact 
that the production of pig iron is still excessive, as is 
emphasised, so far as Oleveland pig is concerned, by the 
steady additions to the public warrant stores, which are 
a month at the rate of some 1200 tons per 
ae y, and the stock is now approaching 330,000 
‘ons. Further sales of pig iron and scrap to America are 
reported, and more business with the States is confident! 
foepated. No. 3 g.m.b. Cleveland pig is 5is. 9d. 
or early f.o.b. delivery, but for some named brands 





6d. to 9d. above that price is asked. No. 1 is 54s.; No. 4 
foundry, 50s. 3d.; No. 4 fo 49s. 9d.; mottled, 49s. 6d.; 
and white, 49s. 3d. Sales of Kast Coast hematite pig are 
few. For early delivery of mixed numbers the price is 
59s. 6d. to 60s., but nothing under 62s. 6d. is named for 
delivery beyond the end of the year. Foreign ore prices 
are unaltered, but there is practically no business whereby 
to fix values, as the mine-owners a will not quote 
ahead, and consumers here are generally well bought for 
this year. Nominally, Rubio of f 50 per cent. quality is 
17s. ex-ship Tees. Coke keeps in good request for local 
consumption, and medium blast-furnace kinds are 17s. to 
17s. 3d. delivered here. 


Manufactured Iron and Steel.—Some little improvement 
is noticeable in one or two branches of the manufactured 
iron and steel industries, but several departments are only 
moderately employed. The Newport rolling-mills are 
idle again this week. Producers of railway and ship- 
building material are fairly well employed, and joist- 
makers are busier than they have been. Considerable 
sales of joists for shipment are reported. Common iron 
bars are 7/.; best bars, 7/. 7s. 6d. ; best best bars, 7/. 15s. ; 
packing-iron or steel, 5/. 5s.; iron ship-plates, 6/.; iron 
ship-angles, 7/.; iron ship-rivets, 7/. 3s. bd-; iron girder- 
plates, 6/. 5s.; iron boiler-plates, 7/.; steel bars, 6/.; steel 
ship-plates, 6/.; steel ship-angles, 5/. 7s. 6d.; steel boiler- 
plates, 7/. ; steel rivets, 7/. 10s.; steel strip, 6/. 2s. 6d. ; 
steel hoops, 6/. 5s.; and steel joists, 5/. 12s. 6d.—all less 
the customary 24 per cent. discount. Cast-iron columns 
are 6/. 10s.; cast-iron railway chairs 3/. 10s.; light iron 
rails, 61. 7s. 6d. ; heavy steel rails, 5/. 5s. ; and steel rail- 
way sleepers, 6/. 10s.—all net cash at works. Iron or steel 
galvanised corrugated sheets, 24 gauge, in bundles, stand 
at 11/. f.0.b.—less the usual 24 per cent. 


Trade Statistics. — The Middlesbrough Chamber of 
Commerce quarterly returns show that at the end of 
September of 81 blast-furnaces erected within the port 
of Middlesbrough 26 were in operation, and produced 
during the third quarter of the year 530,000 tons of pig 
iron, of which 345,000 tons were Cleveland pig, and 185,000 
tons hematite, spiegel, basic, and other special irons. For 
the previous quarter the total output of Ln Sipe 527,000 
tons, and for the corresponding three months of last year 
the make was 555,000 tons. Imports of foreign iron ore 
into Middlesbrough during the third yt of the year 
reached 517,547 tons, as compared with 509,347 tons during 
the previous three months, and 449,091 tons during the 
corresponding period a year ago. The value of goods, 
other than coal and coke, exported to foreign and colonial 
destinations from Middlesbrough during last quarter 
amounted to 2,194,968/.—an increase, as compa) with 
the corresponding three months of last year, of 294,442/. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Only a restricted business has been. passing in 
steam coal, and the tone of the market has, if anything, 
been slightly easier. The best steam-coal] has e 
17s. 6d. to 17s. 9d. per ton, while secondary qualities 
have ranged between 15s. 9d. and 17s. per ton. House- 
hold coal has shown scarcely any change ; the best ordi- 
nary qualities have made 15s. to 16s. per ton; No. 3 
Rhondda large has been quoted at 17s. 3d. to 17s. 6d. 

r ton; smalls have made 10s. to 10s. 6d. per ton. 

oundry coke has brought 19s. to 22s. per ton, and fur- 
nace, ditto 17s. 3d. to 18s. per ton. As regards iron 
ore, Rubio has been quoted at 16s. 6d. to 17s. per ton, 
upon a basis of 50 per cent. of iron and charges, including 
freight, insurance, &c., to Cardiff or Newport. 

Welsh Coal Exports.—The exports of coal in September 
from the six principal Welsh ports—Cardiff, Newport, 
Swansea, Port Talbot, Neath, and Llanelly—were 
2,364,666 tons, as compared with 2,452,833 tons in Sept- 
ember, 1908. The te exports for the nine months 
ending September 30, this year, were :—Cardiff—foreign, 
12,617,226 tons; coastwise, 2,260,784 tons; total, 
14,878,010 tons. Newport—foreign, 2,919,034 tons; coast- 
wise, 583,689 tons; total, 3,502,723 tons. Swansea— 
foreign, 2,130,486 tons; coastwise, 203,766 tons; total, 
2,334,251 tons. Port Talbot—forei 892,579 tons; 
coastwise, 144,786 tons; total, 1,037, tons. Neath— 
foreign, 115,134 tons; coastwise, 149,947 tons; total, 
265,081 tons. Llanelly—foreign, 130,058 tons ; coastwise, 
33,236 tons; total, 163,294 tons. The corresponding 
exports in the corresponding period of 1908 were :— 
Cardiff—foreign, 12,447,792 tons; coastwise, 2,117,043 
tons; total, 14,564,835 tons. Newport— foreign, 2,867,533 
tons; coastwise, 574,242 tons; total, 3,441,775 tons. 
Swansea—foreign, 2,144,503 tons; coastwise, 173,138 tons ; 
total, 2,317,641 tons. Port Talbot—foreign, 835,824 tons ; 
coastwise, 298,721 tons; total, 1,134,615 tons. Neath— 
foreign, 167,624 tons; coastwise, 160.682 tons; total, 
306 tons. Llanelly—foreign, 143,698 tons; coastwise, 
40,674 tons; total, 184,372 tons. The aggregate exports 
for the first nine months of this year were according] 
22,180,724 tons, as com with 21,971,544 tons in the 
corresponding period of 1908. 

Dowlais.—The Big Mill has been turning out small light 
manufactured goods, such as colliery and tramway rails, 
fish-plates, &c. There has been hardly anything doing at 
the Goat Mill. Full time has not prevail 
department. 

Welsh Coal for Egypt.—A Cardiff firm has contracted to 
supply the Egyptian State Railways with 120,000 tons of 
second-class steam coal at a price slightly under 15s. per 
ton, free on board. The ) Epes State system will 
require 280,000 tons of to be delivered between 
December, 1909, and August, 1910; and further contract 
arrangements are accordingly understood to be pending. 

Improved Fishguard Route.—The Great Western Rail- 
way Company is anxious to shorten the distance between 


in any 





Fishguard and Paddington, and with that object the com- 
y pro to construct a line to run across country 
tween Lilangennech and Carmarthen via Cross Hands, 
By so doing the company would cut off the Lianelly 
section entirely, and avoid extensions which would other- 


wise be necessary at Llanelly. 





Steam - Pirk Covertnes.— The Departmental Com- 
mittee on Humidity and Ventilation in Cotton-Weaving 
Sheds are desirous of conducting experiments with a view 
to discovering the most efficient methods of ae pe | 
steam-jot pipes in weaving-sheds. Manufacturers of suc 
coverings who may be willing to submit samples to the 
Committee for the purpose of these tests are requested to 
communicate with Professor Petavel, F.R.S., Victoria 
University, Manchester. ° 





Messrs. CuuBB AND Son’s Lock anp Sarre Company, 
Liitrep.—The Lord aiages of London, Alderman Sir G. 
Wyatt Truscott, Bart., J.P., > yesterday the new 
safe and strong-room works at ee yo belonging 
to Messrs. Chubb and Son’s Lock and Safe Company, 
Limited. Their chief works for the construction of safes 
had hitherto been in London; seven years however, 
they put down a small branch works alongside their lock 
works at Wolverhampton, and the results obtained in the 
latter convinced the company that the Midlands was the 
most suitable district for carrying on their manufactures. 
The new works opened yesterday are on a freehold plot 
of land, 10 acres in extent, on the Wednesfield Road. 





Tue Civin AND Mecuanicat Enornerrs’ Socraty.— 
Mr. W. N. Twelvetrees, M.I.M.E., A.M.1.E.E., delivered 
his presidential address before this society on Thursday, 
the 7th inst., and dealt almost entirely with the scheme 
which is to provide for the incorporation of the new 
organisation, to be entitled ‘‘ The iety of Engineers 
(Incorporated),” thus taking over the work and the. pro- 
perty of the Society of Engineers, founded in 1854, and 
the Civil and Mechanical Engineers’ Society, founded in 
1859. The final decision, he added, rested with the mem- 
bers of the two societies. The hope of the speaker, and 
of his colleagues on the council of the latter society, was 
that the scheme of incorporation would be carried through, 
ee: ‘opm appeared to be every prospect that such would 

the case. 





THE ASSOCIATION OF ENGINEERS-IN-CHARGE. — The 
inaugural address of the present session of the Associa- 
tion of Engineers-in-Cha was delivered by the Presi- 
dent, Mr. Henry Adams, M. Inst. C.E., M.1. Min. E., at 
St. Bride’s Institute, on the 13th inst. The retiring 
President, Mr. James Swinburne, F.R.S., M. Inst. O.E., 
was in the chair. Mr. Adams devoted his address to the 
question of ‘Standardisation,” and dealt with the early 
work of Sir Joseph Whitworth, going on to speak of the 
work of the Engineering Stan s Committee, and the 
question of an International standard of light. He also 
gre some attention to the proposal which has been made 
or a standard notation for algebraic formule, and spoke 
incidentally on the question of the standardisation of 
catalogues and other matters. 


SwepisH Lasour.—The last weekly return shows that 
during the week in question 16,659 men in the service of 
members of the Union of Swedish Employers had gone 
back to work, 51,480 hands coming under this head still 
being out. The men at a number of paper and pulp mills 
have declared their willi to resume work, and in 
many cases have doneso. In many places only a portion 
of the men willing to return to work have been. re- 
engaged. The men en at some of the most impor- 
tant mines have at last given in, against the wishes and 
orders of their executive. On October 7 an ment 
was arrived at between the men at Malmberget (Gellivara) 
and the company that work should be resumed the fol- 
lowing day. At the Talun mines and copper works the 
men who had been locked out have now gone back, having 
left the central organisation; the men, who have been 
re-engaged, have signed personal contracts. 





THE INCORPORATED INSTITUTION OF AUTOMOBILE Enat- 
NEERS.—The winter session of the Incorporated Institu- 
tion of Automobile Engineers was opened on Wednesday 
evening, when, at the Institution of Mechanical Engineers, 
Storey’s-gate, Westminster, the incoming President, Dr. 
H. 8. Hele-Shaw, F.R.S., delivered his address. Formerly 
the presidential address was given at the close of the ses- 
sion, but it will in future be given at the commencement, 
The Institution is in a stronger position than it has been 
formerly. In the last year the membership has i 
over 50 per cent., to 459 members, while the activity of 
the Graduate Section is very mising. After a few 
words of introduction by Mr. Clerk, the chair was relin- 


Y | quished to Dr. Hele-Shaw, who, rtm ny a vote 


of thanks to the retiring president, led to read his 
address on “Aerial Automobilism.” In this address 
Dr. Hele-Shaw pointed out the difficulties attendant on 
motion through the air when compared with motion on 
a surface, citing the chief three as:—(1) The difficulty 
of counteracting gravity ; (2) the troubles arising from 
disturbances of the air ; and (3) the difficulty of controlling 
direction and maintaining equilibrium. He .said he 
thought the chief invention, or discovery, of the Wright 
Brothers consisted in their discovering that equilibrium 
could be better maintained by means of the action of the 
rH ptm I surfaces themselves than as attempted by 
early workers—by the shifting of the centre of gravity. 
He also pointed out that the manipulation of the wings 
had rendered possible their inclination downwards in 
monoplanes, so that the parachute effect was obtained to 
some extent, and the support given increased. 
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WE publish, on page 514, a report by Professor W. 
Cawthorne Unwin, F.R.S., setting forth the very re- 
markable results attained with a gas- — plant of 
a perfectly novel type, designed by Mir. . A. Hum- 

hrey, M. Inst. C.E., who has long been recognised as a 
eading authority on the large gas-engine. The pump 
is the outcome of the experiments and investigations 


extending over two or three years, and may quite con- | 


ceivably inaugurate a new era in the application of gas, 
not only to the pumping of water, Pat to the com- 
pression of air and to the driving of: machinery gene- 
rally. The remarkable fuel economy recorded in 
Professor Unwin’s trials, with a compression of but 
44 lb. per square inch, indicates that with higher com- 
pressions it should be quite practicable to pump water 
with this plant so cheaply that using this water to 
drive a turbine 1 shaft horse-power should be attained 
for an expenditure of fuel less than is now possible 








Fie. 5. 


| by any known commercial method involving the use 
| of gaseous fuel. 
Je reproduce in Fig. 1, above, a diagram showing 
the essential features of Mr. Humphrey’s pump. It 
consists, it will be seen, of a [J tube having legs of un- 
equal length. The shorter leg is partially immersed 
ina tank, from which is drawn the water to be pumped, 
whilst the larger leg enters, at the bottom, the tank 
to which the water pumped is to be delivered. Ad- 
mission-valves for the water are provided below the 
water-level in the suction-tank as indicated. The 
rtion of this leg above the water-level in the tank 
orms the combustion-chamber, the valve I being the 
admission-valve, and the valve E the exhaust-valve. 
In addition to these there is a third scavenger-valve, 
not shown in the diagram. 
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as follows :—A charge of gas and air entrapped in the 
space C is under compression, and is fired by an electric 


, Spark. This sets in motion the water in the long UJ leg, 


which forms an essential component of the pump. This 
water acquires a momentum so great that it continues 
to flow after the pressure of the gases above it has been 
reduced to that of the atmosphere, and at this point 
the exhaust-valve opens by its own weight. The column 
still continuing to move, water flows in from the suc- 
tion-tank through the valves mentioned, partly to follow 
the moving column and partly to rise in the combustion- 
chamber, so as to keepthe water-level inside the chamber 
nearly the same as that in the tank. There is, in fact, 
at this period a slight vacuum inside the chamber, so 
that air enters the top of it through a special automatic 
scavenger-valve already mentioned, with the result 
that the whole of the space at the top of this vessel is 
filled with pure air. Finally, the water column having 
expended its acquired momentum, begins to flow back 
under the static head due to the position of the delivery 
tank, since the pressure in the combustion-chamber 
is now atmospheric. The water which has been drawn 
into the system from the suction-tank is therefore 
forced back towards the combustion-chamber. In this 
backward flow it expels through the exhaust - valve 
the spent gases, and on reaching the level of the ex- 
haust-valve closes it, a locking-bar coming then auto- 
matically into operation to prevent this valve opening 
subsequently, before its appointed time. With the 
momentum acquired during this period on its back- 


Assuming the pump to have been started, a manceuvre | ward flow the column of water continues to rise. 
which is very easily effected, the sequence of events is compressing the air entrapped in the space C above 
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‘, to a pressure considerably in excess of that cor- 


esponding to the static head. The result is that 
© motion of the column is again reversed, and fresh 
momentum acquired, which again causes the pressure 
the combustion-chamber to fall below the atmo- 
spheric. At this moment the inlet-valve I opens, and 
charge of air and gas is drawn in, whilst the water 
‘umn continues its motion into the delivery tank. 
‘nally, however, its forward momentum being again 
txpended, it oscillates back into the combustion- 
hamber, compressing the’ charge there to a pressure 
ich is again in excess of that due to the static head. 

‘V hen the desired compression is attained, the mixture 
snited, and a fresh cycle of operations is begun. 

© cycle, it will be seen, consists, therefore, of a long 
)ansion stroke, in which the pressure falls toa little 
low that of the atmosphere, and water is drawn in 
from the suction-tank, and air through the scavenger- 








6. 


valve. This is followed by a long. return stroke, 
during which the products of combustion are expelled. 
After this comes a short suction stroke, in which a 
fresh charge is drawn in; and, finally, a short com- 

ression stroke at the end of which the charge is 
ignited. The pump operates, therefore, on a four- 
stroke cycle, the strokes being unequal in length. 
Originally a Lodge coil and plug were used to ignite 
the charge, as it was feared that the wetting of the 
plug would prevent the ordinary: motor-car coil and 
plug being effective. It has, however, been found pos- 
sible to utilise the ordinary ignition set as used in 
motor-car work, consisting of a couple of cells, a 
trembler-coil, and an ordinary plug. Vith this there 
are absolutely no misfires. Moreover, direct experi- 
ment has proved that a single missed ignition will not 
stop the working of the pump. 


e plant at Dudley Port, on which Professor | 


| Unwin’s tests were made, is, for an internal-combustion 
| plant, remarkably free from noise. The principal 
|sound is due to the rush of air through the scavenger- 
valve, which, at the time of our own visit to the works, 
was not fitted with a silencer. The exhaust, being 
effected at atmospheric pressure, is practically noise- 
less and requires no silencer. 
| The efficiency attained is very remarkable, and at 
|low lifts actually exceeds that theoretically possible 
| were the cycle the same as the Otto. The economy is, in 
the main, due to the utilisation of the ‘‘toe” of the dia- 
gram, which in the Otto cycle is, of course, wasted, 
since the exhaust-valve opens when the pressure 
in the cylinder is still 30 Ib. or so above that of 
the atmosphere. The equivalent coal consumption 
with a compression of less than 45 lb. was found by 
Professor =—_ to be only 1.06 lb. per pump-horse- 
power hour. 

The only moving parts are the light automatic valves 
(which at Dudley Port have run for 4 week at a time 
without lubrication) and the small spring - loaded 
| piston, which times the ignition. The inlet, scav- 
|enger, and exhaust-valves are coupled up by an 
jautomatic interlocking gear, which we illustrate in 

Figs. 2 and 3. 

This interlocking gear is required, since all the valves 
| operate automatically, and therefore,unless some special 
provision were made to prevent it, the exhaust and ad- 
| mission-valves would open simultaneously. ‘The logk- 
| ing-bar, lettered a in Figs, 2 and 3, slides to aediine 
| between the two valve-stems under the influence of ‘the 
springs » and c, which are alternately set in tension by 

the motion of the rocking lever d below. This frame is 
| rocked alternately one way or the other by the project- 
| ing collars ¢, e mounted in the valve-stems.’ In Fig. 2 
the apparatus is represented set in position, with the 
exhaust-valve E open. In the descent of this valve its 
collar ¢ has forced over the rocking-lever d, and once 
the latter has ‘‘ passed its centre” it is held in posi- 
tion by the spring g. In this position it puts the 
|spring » in tension, so that the locking-bar a 
|tends to move to the right from under the screw 
collar on the admission-valve stem. It cannot, how- 
ever, escape from under this collar until the ex- 
haust-valve E has returned to its seat, but so soon as 
| this valve is closed, the spring ) moves the locking-bar 
|over so as to come under the collar on the exhaust- 
valve stem. The latter is therefore held up, but the 
admission-valve is now free, and when a partial vacuum 
is afresh established in the combustion-chamber, this 
admission-valve alone is able to open. ‘In the descent 
of this valve it shifts the rocking lever d over to the 
other side of its centre of oscillation, in which position 
it is again held by the springy. The spring c is now 
in tension, and thus tends to unlock the exhaust-valve 
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stem, but cannot move over till the admission-valve 
has returned to its seat. 

The ignition gear is represented separately in Fig. 4. 
It consists essentially of a spring-loaded piston, the rod 
of which ses between two friction wheels, which 
are pressed on to the rod by the action of springs. As 
the rod rises, therefore, these wheels rotate. Affixed 
to one of the wheels by a friction grip is a small 
contact-making lever, the arc of oscillation of which 
is limited by stops. As a consequence, whilst the 
pressure inside the combustion-chamber is rising, and 
the rod is consequently moving upwards, this contact- 
lever is pressed against its lower stop. The instant, 
however, the pressure has reached its maximum and 
begins to diminish again, the contact-making lever is 
flung over against its upper stop and fires the charge. 
Provision is also made by which the charge can, if 
desired, be fired so soon as the compression reaches a 
predetermined value, and on the occasion of our visit to 
Dudley Port this was the method adopted for timing 
the firing charge. 

The combustion-chamber is always cold to the 
touch. Starting up the plant is quite a simple opera- 
tion. After an ordinary stop made by switching off 
the ignition current, the combustion-chamber is left 
with a charge of gas and air inside it, and the pump is 
then restarted merely by igniting this. Ina start up 
ab initio the process, though longer, is nearly equally 
simple. Air is compressed in above the water surface 
in the combustion-chamber so as to lower the water- 
level there to about that of the water surface in the suc- 
tion-tank. The exhaust-valve is then thrown open by 
hand. The water column then rises in the combustion- 
chamber, compresses the air entrapped there, then 
moves back again, and draws in a charge, which is sub- 
sequently compressed and fired in the ordinary way. 

Many other adaptations of this method of utilising 
the heat energy of gaseous fuel have been worked out 
by Mr. Humphrey, and of these, we understand, he 
proposes shortly to publish particulars. It may be of 
some interest, as showing the novelty of the system, to 
state that the many patents covering its principles and 
applications have passed the ordeal of every patent 
ofiice without their novelty being questioned. The 
view which we reproduce in Fig. 5 gives an excellent 
idea of the appearance of the pump as erected at 
Dudley Port. Fig. 6, page 513, p teen. the measuring- 
tanks by which the discharge was determined in the 
trials, whilst Figs. 7 and 8, on the same page, are 
diagrammatic views prepared from the drawing accom- 
panying Professor Unwin’s report, which we reproduce 

ow. 





REPORT ON TESTS OF: A HUMPHREY GAS- 
PUMP AT DUDLEY PORT. 


To the Pump and Power Company. 


Gentlemen,—I attended at Dudley Port on September 
21 and 22 and made careful tests of the gas-pumping 
arrangement of a completely new t od which has n 
erected there. The pump is wanted y the explosion of 
Mond producer-gas supplied from the works at Dudley 
Port. The pressure due to the explosion of the gas acts 
directly on the mass of water to be pumped without any 
intervening mechanism. By an automatic action, due to 
the inertia of the mass of water, additional water is drawn 
in from the suction-tank, a rebound occurs causing expul- 
sion of the _—— of explosion, a second, slighter flow, 
during which a new charge is drawn into the explosion 
chamber, and a second oe he! compressing the charge. 
Then ignition occurs and the process is repeated. Beyond 
the suction valves and the interlocking gear regulating the 
inlet and exhaust valves there are no moving parts or 
mechanism. The pump works absolutely automatically, 
without attention, when once adjusted, and starts with a 
charge of compressed air with the greatest ease and cer- 
tainty. Starting all cold, an explosion occurred in five 
seconds, and the pump continued working regularly. In 
these trials the ignition was effected by a small motor-car 
battery, and small ‘‘ Reliance” motor-car igniting-plug. 
The pump worked throughout the trials, with varying 
lift, without any change in the gas and air mixture or any 
alteration in the cushion volume. Also without a single 
misfire or hitch of any description. 

The results are very remarkable. The fuel consumption 
in these trials, reckoned on the work done in lifting 
water, was less than in any pumping arrangement, either 
by gas or steam, hitherto recorded. 

Arrangement of A perenne. --The arrangements for the 
trial were very satisfactory, and are shown in Figs. 7 
and 8, page 51: 

The gas was supplied from a gas-haJder, which, duri 
atrial, was shut off from the gas 1:am. The amount o 

used was determined from the fall of the gas-holder 
uring 10 or 12 minutes, the pressure and temperature 
being noted and the gas assumed to be saturated with 
moisture. The water in the gas-holder tank was main- 
tained at the same level by securing a smal] steady over- 
flow throughout the time of the trials. 

The explosion chamber with its suction-valves com- 
municated with a Gomer pipe 135 ft. in length and 
2 ft. in diameter. This discharged into a very air 
vessel. At the outlet from this was a sluice-valve B, at 
which a man was stationed, opposite a pressure-gauge. By 
slight adjustments of the sluice he secured the mainten- 
ance of a nearly constant pressure in the large air vessel. 
The lift was measured by a mercurial syphon gauge, one 





leg of which was connected to the suction-tank, and the 
other to the water in the large air vessel. The difference 
of level of the mercury columns is a direct measure of the 
height of lift of the pump. The valve A, Fig. 8, was 
full open during the trials. 

From the large air vessel the water passed through a 
second smaller air vessel to a measuring-tank with stillin 
screens. In the bottom of this was a 9-in. faeces | 
orifice, through which the water fell back into the water- 
reservoir supplying the suction tank. The head over the 
orifice. taken at about 14-minute intervals during a trial, 
afforded a means of determining the pump discharge. 
The valves C and D were closed throughout the trials. 

The pump ran continuously during the morning and 
during the afternoon, the lift being maintained constant 
during the whole period of each series of tests. The tests 
were necessarily intermittent, as the gas-holder required 
re-filling at short intervals, the pump being- connected 
directly to the gas-main while re-filling the gas-holder. 
In the morning, with the greater lift, the duration of each 
test of the series was 10 minutes. In the afternoon, with 
smaller lifts, the duration of each test was 12 minutes. 

I took the observations for gas consumption, and m 
assistant those for the lift and discharge. During eac 
test samples of the gas were taken and analysed by Mr. 
D. F. Twiss, B.Sc., of the Birmingham Municipal Tech- 
nical School, and by Mr. H. F. Pinnock, B.Sc., the 
works ma r to the South Staffordshire Mond-Gas 
Company. Some other observations, which do not affect 
the efficiency or economy, were made for me by Mr. 
Humphrey’s assistant, Mr. Rusdell. 

Water Lifted.—The diameter of the horizontal orifice 
in the measuring-tank was found to be 9 in. exactly by 
vernier caliper. Area of orifice 0.4418 square foot. The 

sition of the scale relatively to the orifice was found by 
evelling to be 0.02 ft. too high, so that this correction 
has been added to the readings. The values of head over 
orifice for each test are the means of seven to nine obser- 
vations during each trial, the pump running continuously 
and steadily both during the trials and the intervals 
between the trials. 

The volume of discharge is calculated by the formula :— 


Q=cw V2ygh cubic feet per second. 


= 0.62 x 0.4418 x 8.0225 Va. 




















= 2.197 Vh. 
| 5 =| 
- Volume § {45 | 
| = | Pumped. ies = é 
| = | = os | 3 
‘ @ 3 < 33 ES 
Trial | a a 45) 28) ee 
Number. | — . | Cubic {Gallons} es Ya se | §O 
han og i>} 
| #8 \Feet per} per a3 d53) sg ag 
== | Second. Minute. Ss Ste oa Ss 
fs | 
IL | 3.90 | 4.889 | 1624 32.91 16.20 | 13.9! 117 
IL. | 8.77 | 4.267 | 1697 [32.89 15.92 | 13.9, 115 
III. 3.82 4.293 | 1607 32.84 15.99 | 13.9, 115 
IV. | 4.01 | 4.398 | 1617 (32.86 16.39 | 13.7) 120 
v. | 8.92 | 4.350 | 1629 (32.91 1624 13.7| 119 
VI. | 3.90 | 4.889 | 1624 [32.81 16.15 13.7) 118 
| PRS, acl ce Sl Ret cael 
Means | 8.99 | 4.831 | 1621 3287 1615 138 117 
VIL. | 8.74 | 4.249 | 1591 26.23 [1264 | 121 132 
VIII. | 9.64 | 4.182 | 1647 25.71 [12.05 | 11.8 181 
IX. | $61 | 4.174 | 1568 25.92 12.27 11.5 136 
Means 8.63 | 4.185 | 1567 |25.95 12.320 11.8 138 
x. 4.43 | 4.625 | 1731 20.54 110.78 116 150 
XL 4.69 | 4.759 | 1782 (20.80 [11.23 | 11.2 189 
xl 4.45 | 4.636 | 1735 (20.84 |10.96 11.5 151 
Means ..| 4.52 | 4.666 | 1749 |20.727/10.900, 11.4 153 





Pump Horse-Powcr.—The lift was observed on a 
mercury siphon gauge, one leg of which communicated 
with the suction tank of the pump, the other with the 
large air vessel into which the pump delivered. The 
density of mercury is taken at 13.59. The column of 
mercury which gives the difference of pressure at suction 
and delivery is partly balanced by an equal water column 
in the other leg. Hence h feet of difference of level in 
the siphon fase correspond to 13.59 h ~ h = 12.59 h feet 
of water. The scale of the siphon gauge was graduated 
to read feet of water, one foot division corresponding to 
1/12.59 ft. of mereury. 

pump horse-power for a discharge Q cubic feet per 
second and a lift of H feet is 


P.H,-P. = G.Q.H./550. 
= 62.4 Q.H./550. 
= 0.11344 Q.H. 


The lift was observed from seven to nine times in each 
trial and the mean taken. 

The temperature of the water pumped was 16 deg. 
rig and the density of the water 62.4 lb. per cubic 
oot. 

Gas Consumption.—The consumption of Mond gas was 
determined by noting the fall of the gas-holder in a definite 
time. A test for leakage was made on the 22nd, and the 
gas-valves were found to be tight. The pressure in the 
gas-holder was indicated by a water-siphon gauge, and the 
temperature by a thermometer in the pipe leading to the 
explosion-chamber. 

The-circumference of the que helies was measured by a 
thin wire. Allowing for the plate thickness and wire 
diameter, the internal diameter was 8.5 ft. Probably, 


allowing for rivet-heads, stays, &c., this value is more 
likely to be slightly in excess than in defect, the error 
being unfavourable to the engine. 
the gas-holder is therefore 56.75 square feet. 


The horizontal area of 
A rigid 





pointer moving over a well-graduated metal scale was 
used to determine the position of the gas-holder. 
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min | ft in. cub. ft. | cub. ft 

I. | 10 | 4.36 | 2.5 | 29.63/| 20 247. 22.30 82.62 

II. | 10 | 4.40 | 26 | 29.64/ 20.1 249.5 | 22.50 84.78 
III. | 10 | 4.37 | 27 | 20.65/ 20.1 | 247.7 | 22.33 83.76 
IV. | 10 | 4.40 | 2.9 | 29.66) 20.1 | 249.5 | 22.51 $2.38 

V. | 10 | 4.32 | 27 | 29.65| 20.1 | 244.9 | 22.08 81.60 

VI. | 10 4.40 | 2.8 | 29.66/ 20.2 249.5 | 22.49 83.58 
Means 22.368 83.12 
VII. | 12 4.32 | 28 | 20.66| 20.7 | 244.9 | 18.35 87.08 
VIIL | 12 4.41 | 28 | 29.66] 20.7 | 250 18.73 93.24 
IX. | 12 4.45 | 2.8 | 20.66/ 20.6 | 252.3 | 18.91 92.46 
Means) .. 18.663 90.93 

X. | 12 | 3.97 | 2.8 | 29.66/ 20.5 | 225.1 | 1688 93.96 
XI. | 12 4.09 | 2.8 | 29.66/ 20.4 | 231.9 | 17.40 92.96 
XII. | 12 | 4.08 | 28 | 29.66| 20.3 | 2285 | 17.15 93.90 
Means! .. | 17.143 | 93.61 














Gas Analyses.—The following tables give the compo- 
sition of the gas from the analyses by Mr. Twiss and 
Mr. Pinnock. From the analyses the calorific value per 
cubic foot has been estimated, using these values, assuming 
the water vapour not condensed :— 


Net Calorific Values of Dry Gases Burned at Constant 
Pressure, B.Th.U. per Cubic Foot at 0 deg. Cent. and 
760 Millimetres Pressure. 


oy ... aie oe ad ake de 342.4 
Be ... ey ne ae ‘as . » 23 
CH; te ; 963.0 


Heat Expenditure.—From the gas consumption (cor- 
rected to 760 millimetres and 0 deg. Cent.) and the corre- 
> engen m J calorific values, the total heat expenditure by 
the engine can now be calculated. For the purpose of 
comparison of this pump with pumps of other types, it 
is convenient to reduce the heat expenditure to the 
equivalent expenditure of standard anthracite coal. For 
the purpose of this reduction, it is assumed that anthracite 
coal has a calorific value of 14,400 B.Th.U. per pound. 
Such coal used in a producer with an efficiency of 80 per 
cent. (calculated on the assumption that the steam remains 
uncondensed) would give a quantity of producer gas of a 
calorific value of 11,520 BTh U. per pound of coal ex- 























pended. 
| | Calorific Pounds 
Value of Gas. | oO 
Gas Heat ¢ 
Trial | Used | BTh-U. per | expended! Anthracite 
Number. | p TP Mean Values P fp | Producer 
ous * | from Twiss cous. r 
ur. | and Pinnock’s P.H.-P. 
| | Analyses, Hour. 
| cub. ft. | | | B.Th.U. | 
L 82.62 146 48 | 12,105 1.051 
Il. | 84.75 | 148.43 12,583 1.092 
IIL. | $3.76 | 146.03 12,232 1.062 
IV. | 82.38 145.49 11,985 1.040 
¥, 81.60 | 151.23 12,340 1.071 
VL 83.58 | 146.10 12,210 1.060 
Means coed = | 12,248 1.063 
| | 
VIL 87.08 146.20 12,730 1.105 
VIL 93.24 139.82 18,036 1.1382 
1X. 92.46 144.33 | 13,344 | 1.158 
j — | ————— 
Means | es } 18,087 | 1.132 
z: 93.96 146.01 | 13,718 1.191 
XL 92.96 | 145.80 13,553 1.177 
XI. 93.90 | 143.96 13,517 1.173 
Means 13,598 1.180 


Pressurcs in the Explosion-Chamber. 
Mr. Rusdell was good enough to take an indicator diagram during 
each trial, and from these diagrams the following pressures have 
been obtained. The pressures are pressures above atmosphere : 





Average Explosion 


Trial Number. | Average Com- 
| 

















pression Pressure. Pressure. 
| Ib. per sq. in. Ib, per sq. in. 
L | 44.3 101 
IL 45.5 102 
HL 44.5 389 
IV. 46 105 " 
v. 45.7 100.7 
VL 42.3 102.7 
Means i 44.7 100.1 ; 
VIL. 33.7 85 
VUuL } 82 71. 
IX. 34 82.7 
Means | 33.2 79.6 
X. 18 87.5 
XI. 20.3 386.3 
XI. 21 85.3 
Means 19.8 86.4 
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Hence, if in a trial g cubic feet of Mond gas are used 
per hour per pump horse-power, the calorific value being 
- B.T.U. per cubic foot, the equivalent expenditure of 
anthracite coal in a producer would be 

q xe 
11,520 

General Conclusions.—The Humphrey internal-com- 
bustion pumping arrangement is remarkable for its 
simplicity. t consists of simple mushroom suction, 
exhaust and inlet-valves, with a light interlocking gear 
connecting the inlet and exhaust-valves and a small and 
simple electrical ignition apparatus. The action of the 
interlocking gear is automatic, being effected entirely by 
the pressure changes in the explosion chamber. The 
mechanism present in all other pumps, with its frictional 
waste of work, is absent. The absence of mechanism and 
attendant friction and wear, so that there is no need of 
lubrication except for the very small and light inter- 
locking gear, must have the co uences that the 
apparatus is exceedingly durable, and the working ex- 
pense extremely small. There can be no gradual loss of 
efficiency such as in ordinary engines arises from piston- 
wear and consequent —— As all parts of the explo- 
sion-chamber are washed by water every cycle, there is 
no possibility of pre-ignition troubles ; also the tempera- 
ture of all the metal is kept low by internal water cooling, 
and difficulty from expansion and contraction is elimi- 
nated. The maximum lift appears to depend solely on the 
length of the discharge-pipe. The pump works at lower 
lifts automatically without any change and with no con- 
siderable change of efficiency. 

It might seem likely that as the explosion takes place 
directly on the surface of the water, the water would: be 
sensibly heated. is, however, is not the case ; most of 
the heat generated disappears in the exhaust, and the part 
communicated to the water is quite small. In these trials 
the water circulated round, being continually re-pumped ; 
in the course Of an hour the temperature in the storage 
tank did not rise 1 deg. Cent. 

The fuel economy is very striking, and, so far as I know, 


lb. per pump horse-power hour. 











unequalled by any other pumping arrangement. The 
following is a summary of the gas and heat expendi- 
ture :— 
j 
Mond Gas | Calorific Heat Ex- | 
Pump | usedper  Valueof pended Fe seme “2 
Lift. | Horse- P.H.-P. Gas per ris _o “4 
| Power. Hour, at Cubic pip, = P HP. 
760 mm. and Foot in Hour Pu <i 
| Odeg.C.  B.ThU.  B.Th.U. aaee 
ft. | cub. ft. | 
32.87 16.15 §3.12 147.3 12,243 1.063 
25.95 12.32 | 90.93 143.5 13,037 1.132 
| 10.99 | 93.61 145.3 13,596 1.120 


20.73 





An ordinary gas-engine of three times this power, and 
using similar gas, would use at full load 72 to 84 cubic 
feet of gas per brake horse-power, and 95 to 100 cubic 
feet at halffull power. Ifset todrive any form of pump, 
the gas consumption, reckoned on the pump horse-power, 
would be considerably greater. The Humphrey pump 
when lifting water works with about the same economy 
asa gas-engine driving itself only. 

Comparison of the Humphrey Pump with a Gas-Engine 
Driving a Centrifugal Pwmp.—Suppose a gas-engine 
driving a centrifugal a required to do 16 pump horse- 
power, on a lift of 33 ft., or the same work as the Hum- 
phrey re ma tested. On such a lift the efficiency of 
the centri =~ § pump would certainly not exceed two- 
thirds, and might be rather less. Hence the gas-engine 
would have to supply in normal working 24 brake horse- 
power at the pumpshaft. Gas-engines will not work with 
an overload, and, to safe, it would be desirable and 
usual to have a -engine of 32 maximum horse-power, 
which, in normal work, supposing the efficiency of the 
pump to be as assumed, would develop three-quarters of 
maximum power. So working it would require 80 to 85 
cubic feet per hour of gas of the quality u in the pre- 
coding trials for each brake horse-power. Hence, it would 
require 80 x 24 to 85 x 24, or 1920 to 2040 cubic feet per 
hour. The comparison stands thus therefore :— 


Gas-engine and centrifugal pump 120 to 127 cub. ft. of 

gas per P.H.-P. hour 
... 83.1 cub, ft. of gas 
per P.H.-P. hour 


Working with less load the comparison would probably 
be more favourable to the mew wey ump, as 
the lift decreased, the efficiency of both the gas-engine and 
the centrifugal pump would diminish. 

Comparison of the Humphrey Pump with a Steam-Pump. 

Small steam-pumps are notoriously inefficient and 
wasteful of fuel, and a comparison with them would be 
vseless. But to show how remarkable the fuel economy 
of the Humphrey pump is it may be compared with large 

‘cam pumping-engines of the highest class. 


Humphrey gas-pump 


High-Duty Worthington Engines. 








Humphrey 
a Gas-Pump, 
Compound, Triple, | Triple, | Sept., 1909. 
Nov., 1888. Dec., 1896.) Feb., 1897. 
LH.-P, | 2585 370.5 498.4 
P.HL-P, 217.1 320.8 449.8 | 16,15 
Lift in feet ‘ 58.7 92.3 129.1 $2.9 
Quantity pumped 
in gals. per min.| 13,407 11,4°0 11,497 1621 
foal per LH.-P. 
hour... es 1.696 1,402 1,530 
Coal per P.H.-P. | 
hour e as 1,996 1.622 1.695 1.06 





Some years ago I made careful and complete tests of a 
pair of compound and a pair of triple-ex ion engines 
at the West Middlesex Water Works. The engines were 
high-duty Worthington engines, of exceptionally low 
steam consumption, with boilers which ‘gave a high 
evaporative efficiency with picked Welsh coal. 

It was found that these fine steam-engines, with the 
advantage of much greater lift, did not approach in 
poses | the Humphrey gas-pump. The compound engine 
required twice as much coal per pump horse-power as the 
Humphrey pump. 

In the case ot the compound steam-engine the expendi- 
ture of heat in the boilers was 494 B.Th.U. per minute 
per pump horse-power. The corresponding expenditure 
in a producer for the Humphrey gas-pump. would be 
250 B.Th. U. per pump-horse-power minute. 

I have the honour to be, Gentlemen, 
. Your obedient servant, 
(Signed) WILLIAM CawTuorne Unwin. 
October 5, 1909. 








University Extension Guitp.—Mr, Banister Fletcher 
will deliver, at the British Museum, on the omg at 
4.30 p.m., a lecture on “ Egyptian Temples, Obelisks, and 
Dwellings,” illustrated by lantern slides. The honorary 
secretary to the course of lectures is Miss Gaudet, 
120, Cheyne-walk, Chelsea. 





Water-Power 1N Bavaria.—The Bavarian Govern- 
ment has now decided which sources of water-power are 
to be reserved for the State and which are available for 
private enterprise. Although the State claims a good 
deal of the power, there is plenty left on the various 
rivers and lakes. It appears that the large hydro-electric 
plant of the Badische Anilin-und Sodafabrik, of Ludwigs- 

afen, which was supposed to be already in the course of 
erection on the Alz River, has not been started yet: the 
works are projected for the fixation of atmospheric 
nitrogen. The nitrolim works of the Bayerische Stick- 
stoffgesellschaft, also on the Alz, are in course of con- 
struction, however. 





Motor ExursitTion at OtympiA.—The only interna- 
tional exhibition of motor-cars this year will held at 
Olympia, London, from November 12 to 20 inclusive, 
under the patronage of H.M. the King. There will be 
no exhibitions in Paris and the other Continental capitals 
this season, and therefore the London show, which will 
be the eighth held by the Society of Motor Manufacturers 
and Traders, with the co-operation of the Royal Auto- 
mobile Club, will, it is expected, bring over a large influx 
of visitors and buyers from other countries. The prin- 
cipal manufacturers of Great Britain, France, Germany, 
Belgium, Italy and America will take part in the exhibi- 
tion. The growing strength of the motor industry in this 
country has been proved by its ability to withstand the 
recent slump in trade and hold an exhibition, when every 
other country has had to abandon such a venture. The 
exhibitors will number over three hundred. 

Eecrricat Exuisition AT HAMpPsTEAD.—An exhibi- 
tion of domestic electrical appliances was held at the 
Public Baths, Hampstead, from the 6th to the 9th inst. 
A variety of electric heaters, irons, lamps, &c., were 
shown, together with various electric signs and similar 
apparatus. The exhibit of —— engineering interest 
was an excellent display of their metallic-cased “OS” 
wiring system, by ease. Siemens Brothers and Co., 
of Caxton House. A somewhat novel and interesting 
electric heater was shown in the Bastian Radiator, exhi- 
bited by Messrs. Gillespie and Beales, of Amberley How 
Norfolk-street, Strand. This consists of wire coils carri 
in quartz tubes of small diameter. The coils are run at a 
dull red, and owing to the small capacity of the apparatus 
for heat, it reaches its maximum efficiency very quickly. 
A small radiator for ship’s cabins and similar situations 
cj em to be a very satisfactory and workmianlike piece 
of apparatus. The system should be capable of extensive 
application. 





Navy War Counci.—In further development of the 
policy which has actuated the of Admiralty for 
some time past of ae a Navy War Council, it has 
been decided to place 
arrangements made in previous years for the study of 
strategy and the consideration and working out of war 
plans. A new department called the ‘‘ Naval Mobilisa- 
tion Department” has been formed undér the director- 
ship of a any Bae ct and there is concentrated in it that 
part of the business of the Naval Intelligence Depart- 
ment and the Naval War College which related to war 

lans and mobilisation. Under the presidency of the 

irst Sea Lord, the officers directing the Naval Intelli- 
gence Department and the Naval Mobilisation Depart- 
ment, pate Assistant Secretary of the Admiralty, will 
form the standing Navy War Council. The Assistant 
Secretary will act also as Secretary of the Council. In 
the absence of the First Sea Lord, the Second Sea Lord, 
or other Sea Lord doing duty for the First Sea Lord, 
will act as President. The -Admiral in command 
of the Naval War College will be associated with the 
Navy War Council, and will attend and act as a member 
of the Council when the business is such as requires his 
presence. Other responsible officers will also be called 
in to assist and advise as lent may consider 
desirable. uent on these ornenguments, Rear- 
Admiral H. G. King Hall, C.V.O., C.B., D.S.O., has 
been squared Director of Naval Mobilisation ; Captain 
M. Culme Seymour, R.N., Captain G. C. Cayley, R.N., 
Commander C. P. R. Coode, R.N., Commander J. H. 
Trye, R.N., and Commander G. M. Keane, R.N., are 
appointed to assist Rear-Admiral King Hall. 


on an established footing the | 7, 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—Last ha gmngy Hinge, 
the pig-iron market was rather flat in tone, but cl 
firmer. The dealings amounted to 8000 tons of Cleveland 
warrants at 52s., 51s. 11d., and 52s. cash, 52s. 04d. four- 
teen days, 52s. 14d. twenty-onedays, 52s. 4d. November 24, 


and 52s. 9d. and 52s. 8d. three months. At the close 
sellers quoted 52s. . cash, 52s. 34d. one month, and 
52s. lod. three mon In the afternoon the market 


was quieter, but stronger,.and 1500 tons of Cleveland 
warrants were done at 52s. 1}d. cash, 52s. 3d. fifteen 
days, and 52s. 4d. one month. Closing sellers quoted 
52s. 2d. cash, 52s, 5d. one month, and 52s. lid. three 
months. There were buyers of hematite at 61s. 6d. 
one month. On Friday morning a somewhat easier 
tone prevailed, and the business in Cleveland warrants 
was limited to 2000 tons at 52s. 2d. and 52s. 14d. seven- 
teen days, 52s. 5d. one month, and 52s. 9d. January 4. 
Sellers’ closing quotations were down to 51s. 104d. cash, 
52s. 2d. one month, and 52s. 9d. three months ; 1000 tons 
of hematite changed hands at 61s. 6d. one month. At the 
afternoon session the market was again weak, and 
5000 tons of Cleveland warrants were done at 5is. 9d. 
cash, and 52s. one month, with buyers over, and 
sellers quoting 1d. more for each ition. Sellers of 
forward iron quoted 52s. 74d. three months. On 
Monday morning weakness was the prevailing feature, 
and Cleveland warrants were put through at 5is. 44d. 
cash, 5is. 5d. sixteen days, 51s. 7}d., 51s. 7d., and 
51s. 74d. one month, and 52s, 2d. three months. The 
turnover amounted to 8000 tons, and pene way Ht quoted 
51s. 44d. cash, 51s. 8d. one month, and 24d. three 
months. In the afternoon the tone was practically un- 
changed, and 2500tons of Cleveland warrants were dealt 
in at 51s. 3d. cash, 51s. 64d., 51s. 6d., and 51s. 7d. one 
month. At the close there were sellers at 51s. 44d. cash, 
51s. 74d. one month, and 52s, 24d. three months. One lot 
of hematite changed hands at 60s. 44d. cash. On Tues- 
day morning there was a much better we oY prices 

e firmer. The business consisted of tons of 
Cleveland warrants at 51s. 6d. and 51s. 7d. cash, 51s. 9d. 
fourteen days, 51s, 10d. one month, and 52s. 44d. three 
months and January7. Closing quotations were 51s. 74d. 
cash, 51s. 10}d. one month, and 52s. 54d. three months 
sellers. The strength of the morning session was well 
maintained in the afternoon, when 5 tons of Cleveland 
warrants were dealt in at 51s. 94d. cash, 51s. 11d. fourteen 
days, 52s. and 52s. 04d. one month, and 52s. 7d. three 
months. Sellers’ prices at the close were 51s. 10d. cash, 
52s. 1d. one month, and 52s. 8d. three months. When the 
market opened to-day (Wednesday) the tone was weaker, 
and prices were down 2d. The turnover was 8000 tons of 
Cleveland warrants at 51s. 74d. and 51s, 8d. cash, 52s, 0d. 
and 52s. one month, and 52s. 6d. three months, and 
closing sellers quoted 51s. 8d. cash, 5ls. 11d. one 
month, and 52s. 6d. three months. In the afternoon 
there was no improvement, and Cleveland warrants 
were again on the decline. The business amounted 
to about 6000 tons at 51s. 64d. and 51s. 6d. cash, and from 
51s. 10d. to 5ls. 84d. one month, and at the close there 
were sellers at 5ls. 6d. cash, 51s. 9d. one month, and 
52s. 34d. three months. The following are the market 
quotations for makers’ (No. 1) iron :—Clyde, 63s. ; Calder 
and Gartsherrie, 63s. 6d. ; Summerlee, 65s. ; loan, 
62s. 6d. ; and Coltness, 88s. 6d. (all ship, at Glasgow) ; 
oy pew (at Ardrossan), 64s. 6d. ; Shotts (at Leith), 
63s. 6d. ; and Carron (at Grangemouth), 65s. 6d. 


Sulphate of Ammonia,—Little change has characterised 
the sulphate of ammonia market during this week and 
business has been rather quiet. The price to-day is round 
11. 7s. 6d. per ton for prompt delivery, G w or 
Leith. The amount shipped from Leith Harbovr last 
week was 781 tons. 


Scotch Steel Trade.—The prevailing conditions in the 
Scotch steel trade are practically unaltered, and although 
one or two establishments report a slight increase in 
number of specifications for angles and eae, Se 

neral demand is as poor as ever. Forw ing 

not improved of late, inquiries being only of a very 
limited nature, and ——" business is just moderate. In 
light steel there is rather more doing, and some good 
inquiries are in the market from the Colonies and the 
‘ar East, but local structural engineers are very quiet. 
Official prices are unchanged. 


Mallcable-Tron Trade.—In the malleable-iron trade of 
the West of Scotland there is no improvement to report, 
and, in fact, little sign of ares in that direction, as 
specifications are exceedingly difficult to obtain. The 
competition from the Continent is as keen as ever, and 
focal producers are finding new orders very hard to secure 
owing to the low prices at present ruling for the foreign 
article. The export trade is quiet. 


Scotch Pig-Iron Trade.—A steady business continues 
to be done by makers of ordinary — of Scotch pig 
iron, and large quantities are being shipped abroad at good 
prices. The hematite position has not , and as 

sroducers are adhering to their present high level of prices 
ittle new business is being put through, and any such is 
only for sma]! lots round something like 65s. per ton. 





TraMwayY UNDERTAKINGS IN TuRKEY.—The Revue 

‘ommerciale du states that t isan opening 
for a tramway system at Ada Bazar. is pointed out 
that the town is very scattered, and situated on level 
ground ; there is a large amount of traffic, and the rail- 
way station is at the extremity of the town. It is to be 
noted that Ada Bazar is situated on the Anatolian Rail- 
way ata cepetenreny short distance from Scutari and 
Constantinople. 
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WHEEL AND TYRE LATHES. 
CONSTRUCTED BY MESSRS. G. AND A. HARVEY, LIMITED, ENGINEERS, GOVAN, GLASGOW. 






































Tue lathes illustrated in Figs, 1 and 2, above, 
are examples of the latest design of this class of tool 
for turning the wheels of locomotives, boring tyres, 
or turning bosses, and are built by Messrs. G. and A. 
Harvey, Limited, Govan, Glasgow. | The machines, 
which are motor-driven, are massive in design and 
very powerfully geared, being designed to take the 
heaviest cuts with high-speed-steel tools. The wheels 
throughout have machine-cut teeth, of double helical 
form, andare very broad. The chucks are 7 ft. 6 in. in 
diameter, and strongly ribbed on the back to prevent 
distortion. The spindles are of steel, and run in 
specially hard ekg bearings, the front bearings 
being 14 in. in diameter and 174 in. long. 

Another special] feature is the large driving-shaft in 
the bed, which is 9 in. in diameter; to prevent any twist 





Fic. 2. 


taking place between the chucks. In the wheel-lathes 
there are three tools to each chuck—two in front and 


| one at the back; and in tyre and bossing-lathes two 


to each chuck—one at the back and one at the front. 
Feeds are obtained in the usual manner from rocking- 
shafts at the front and the back of the bed, thence by 
chains to ratchet-wheels on the ends of screws, three 
feeds being given to one revolution of the chucks. 

The changes in spindle speed of the wheel-lathes are 
obtained from the motor, the total variation being 25 
to 1. In the tyre-lathe there is, in addition, a change 
of gear, by means of which a total variation in speed 
is obtained of 16 tol. Each lathe is provided with 
adjustable drivers and grabs, the latter for holding 
tyres. The total weight of each machine is 44 tons. 

The illustration, Fig. 1, of the wheel-lathe clearly 





indicates the massive design of the tool, and shows the 
machine adapted for turning tyres, though its work is 
really to turn wheels on their axles. The tyre and 
boss-turning lathe (Fig. 2) is also adapted to turn 
wheels on their axles if required. Overhung centres 
are supplied with each machine for dealing with short 
axles. ‘These are not shown, but the recesses in the 
chucks for receiving them are clearly indicated. Th: 
motors are each 40 horse-power, and were supplied by 
Messrs. Vickers Sons and Maxim, Limited, Sheffield. 

Messrs. G. and A. Harvey, Limited, have recently 
developed this branch of their tool-making establish 
ment, and have supplied a number of these lathes 
to various railway shops, in addition to their well 
known specialities in boring, facing and studding 
machines. 











| 
; 
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MANUFACTURING EFFICI ENCY. 


Tue selection of a subject for a presidential 
address is never easy, and there is a great tempta- | t 
tion to devote such an address to the discussion of 
general matters rather than to those of which the 
new occupant of the chair has special knowledge and 
experience. The very familiarity of a subject makes 
it appear to him as if it were impossible to say on 
these anything either interesting or new, but, in 
accepting this view, he forgets that matters trite and 
commonplace to him may be quite novel to those 
engaged in other lines of work. Every man who 
occupies a position of standing in the engineering 
and business world has, of necessity, much to say, 
would he but make up his mind to say it. Of 
course, all have not the same range of experiences 
as one well-known engineer, who, amongst other 
notable incidents of a search for orders in Eastern 
Europe, had to conduct one interview with a shot- 
gun pointed at his abdomen, his vis-a-vis being in 
— fear of assassination, an apprehension which 

roved later on to be fully justified. Fortu- 

, the contracts necessary to fill our factories 
om generally obtainable in less disquieting sur- 
roundings, but even those who serve their country 
by quiet industry at home can in their own experi- 
ences, will they but draw on them, find something 
which will to most be both novel and interesting. 
It is, we think, therefore to be regretted that 
Mr. J. H. Stubbs, the new President of the Man- 
chester Association of Engineers, did not, in his 
inaugural address, delivered last Saturday, treat 
mainly of that branch of engineering devoted to 
textile machinery, with which he has long held 
so distinguished a connection, and as to which those 
engaged in less specialised departments of enginecr- 
iug have commonly an exceedingly rudimentary 
acquaintanceship. An authoritative account of the 
special difficulties and problems of this extremely 
important portion of the business of the mechanical 
engineer, in which this country, we may add, holds 
an unchallenged supremacy, could not have failed 
to enchain the attention not only of his immediate 
audience, but also of wider circles without. 

Nevertheless, the importance of many points 
raised in Mr. Stubbs’s address on manufacturing 
efticiency is unquestionable, notably those having 
reference to the methods of training and educating 
our workmen. Mr. Stubbs remarked that efficient 
workmen must have efticient training, and declared 


that this could not be obtained in the shops alone, 
but must be supplemented by attendance at tech- 
nical classes. For ourselves we are by no means 


certain that this conclusion is unassailable. Indeed, 
| only recently another Manchester engineer, whose 
firm possesses factories in several parts of the Con- 
tinent, has declared to us most emphatically that 


2|in his experience three British workmen are worth 


any five Continentals. In one particular case cited 


533 | by him work executed in Manchester by men paid 


42s. for a 51-hour week was found to cost’ actually 
less than similar work done abroad by men paid 


24s. for a 66-hour week. In fact, we are largely of 
opinion that, as in the late war, ‘‘the men are 
splendid,” although they may not compare in theo- 
retical knowledge with many of their Continental 
rivals. There is, in truth, much reason to believe 
that, as in some other famous instances, the trouble 
is at the top. Of late years the heads of firms in 
~ Manchester distri e been distinctly prone 

urchase im ows ready made from abroad 
a er than to m for themselves. In fact, 
this practice is a lauded as the height of 
policy, as it is claimed that the cost of pioneering is 
thus transferred to foreign shoulders. Unfortu- 
natély, this view neglects the importance of the 
mora element, which is as important in industrial 
competition as in military warfare. The loss of 
the aniline-dye industry was due less to a lack of 
able chemists on this side of the North Sea than to 
the failure of the proprietors of chemical works to 







-| appreciate the necessity of a reasonable amount 


of enterprise in the conduct of their business. It 
is for those in the position of principals that we 
think technical education is most needed. With a 
respectable grounding in scientific principles they 
are then in a position to judge whether or not a 
__ | proposed line of development is or is not worthy of 
support, without having to wait for a lead from 
abroad. The great possibilities of blast-furnace gas 
as a fuel for internal-combustion engines, for in- 
stance, were appreciated here by a select few 
years before the matter was practically taken up 
on the Continent ; but, unfortunately, no managing 
director of an iron works was to be found numbered 
amongst the elect. Whilst, therefore, we believe 
technical education should prove of great value to 
those called upon to direct our great industries, it 
appears exceedingly doubtful whether any such 
great benefit as is sometimes assumed will result 
from its extension amongst the workmen penseslly, 
except as furnishing a ladder for the really capable 
to ascend to a higher plane. 

So far as the accomplishment of the daily round 
is concerned, om experience is the all essential. 
Attempts to combine this with attendance at the 
day classes of a technical school present consider- 
able difficulties. If a lad goes to the college first, 
by the time he leaves this he has reached an age at 
which he regards with little enthusiasm a start at 
six o'clock in the morning, followed by a tiring and 
generally dirty day in the shops. If, on the other 
hand, he enters the latter first, he, if an average 
boy, rather enjoys the ‘novelty and sense of 
actually doing something; but should he pass 
subsequently on to a college, his career suffers a 
serious interruption, and he often finds consider- 
able difficulty in making a new start. Various 
kinds of sandwich systems have been proposed to 
avoid the drawbacks associated with either of the 
above alternatives ; but Mr. Stubbs states that, as 
tried at Manchester, the success has been less than 
anticipated, owing to the difficulty of sparing 
apprentices from the works. In short, for the 
average youth, having neither exceptional ability 
nor an exceptional position, evening classes should 
suftice to give him a grounding in theoretical prin- 
ciples ample for -his probable requirements. The 
objection is sometimes raised that it is unreasonable 
to expect a lad who has worked hard all day in the 
shops to work at his books in the evening ; but a 
change of occupation is in itself a form of rest, and 
youths not thus engaged are probably spending 
their evenings in less reputable and often, it is to 
be feared, in more exhausting pursuits. A more 
serious difliculty lies, however, in the circumstance 
that overtime may often interrupt a whole scheme 
of evening study. In any case these classes are of 
probably little service to the mass. Those who get 
benefit from them do not intend to spend their 
working life at the lathe or bench, and for these 
the line of promotion is in this country singularly 
open. An aspirant is not. required to have this or 
that certificate, but merely to be able to do the 
work, however his knowledge has been acquired. 

Mr. Stubbs remarked that he considered that 
works situated outside the larger areas were ** more 
efficient in every respect, and had the advantage of 
a better supply of more efficient labour.” Un- 
doubtedly there are very good reasons for remov- 
ing factories from congested and highly-rated areas, 
but it is, we think, but seldom that a better supply 
of labour forms one, unless the reference is to 
unskilled labour solely. In his evidence before the 
Sweating Commission, Mr. Alexander Siemens re- 








ferred to the — difficulty his firm had in securing 
at Stafford the labour required, and stated that 








518 


ENGINEERING. 


[Ocr. 15, 1909. 








more was actually being paid for skilled hands there 
than at Silvertown. In another case we have known 
a small works in a country district closed simply and 
solely because of the difficulty experienced in ob- 
taining a supply of skilled labour to meet the con- 
stantly varying requirements of the shops. 

The very important questions of shop lay-out and 
factory organisation were very fully discussed by Mr. 
Stubbs, who took as model examples of shop-plan- 
ning the works of Messrs. Alfred Herbert, Limited, 
at Coventry, and of Messrs. Hans Renolds, at 
Manchester. Both these capitally-designed works 
have already been fully described and illustrated in 
ENGINEERING. As to organisation, Mr. Stubbs em- 
phasises the danger of carrying this to such an 
extreme as to be a hindrance rather than a help to 
efficiency. In the case of very large works it is 
indeed sometimes difficult to lay down the line 
between what is actually red-tape and what is neces- 
sary organisation. Much, of course, depends upon 
the variety, as well as upon the extent of the work 
done; but it is certainly remarkable to contrast the 
combined simplicity and effectiveness of one or two 
of the really large works in the Eastern Counties 
with the complicated systems considered necessary 
in some much smaller works elsewhere. 

As to methods of payment for work Mr. Stubbs 
expresses a decided preference for the piece-work as 
opposed to the premium system, declaring that the 
latter does not work satisfactorily and leads to dis- 
putes. We have observed, however, that many 
critics of this system have failed to make them- 
selves really acquainted with it, and the fact is un- 
doubted that where fairly worked the system has 
proved eminently successful. The trouble generally 
arises with the oftice. In one case, we remember, 
standard times for some turret-lathe work were 
fixed on the basis of what the experts of the firm 
supplying the lathes were able to accomplish after 
a fair trial. As it turned out, however, one or two 
of the regular hands, after a few weeks’ experience, 
were, under the incentive of their premiums, 
able to so substantially better the best of these 
experts that their weekly wage was more than 
doubled. The firm, of course, benefited by getting 
the work done at a rate unexpectedly low ; but the 
‘* office” was unable to see it, and did its utmost 
to persuade the manager to lower the rates, and 
thus warn every workman in the place that he 
must not expect to reap any special reward for 
exceptional ability and industry. Of course, worked 
on these short-sighted lines the premium system 
is certain to lead to disputes, aol herein lies the 
advantages of the Rowan modification, by which, 
with approximately correct standard times fixed, 
the good Workman reaps a substantial addition to 
his time pay, whilst even gross errors, in over- 
estimating the time needed, do not give rise to such 
extraordinary enhancements of his weekly rate as 
to excite the serious apprehensions of the ‘‘ office.” 
Many factories in this country are using the Rowan 
system with the utmost success, though it is occa- 
sionally necessary to quietly eliminate the ingenious 
individual who devotes all his attention to working 
at just such a rate as makes his own gain a maximum 
relatively to that of his employers. 








ELECTRICAL ACCIDENTS IN 
COLLIERIES. 

THERE are at present signs of distinct uneasiness, 
in many quarters, in reference to the use of electri- 
city in collieries. In some cases mine-owners or 
managers are replacing the electrical drive by com- 
pressed air; in certain instances special compressed- 
air engines having been built to take the place of 
electric motors, arranged to mount on the same bed- 
plate and do the same work as the original electrical 
gear. The Miners’ Federation is also unfavourably 
disposed towards electrical working, a resolution 
having appeared on the agenda of the recent meet- 
ing at Newcastle-on-Tyne calling for the immediate 
removal of electrical apparate:s from dry and dusty 
mines. This resolution was withdrawn in view of 
the recentstatement in the House of Commons that 
a Select Committee was to be appointed to con- 
sider the matter. The appointment of this new 
Committee, so soon after the issue of the Home 
Office Rules as a result of the labours of the former 
one, is further evidence of the nt unrest. 


It is unnecessary to labour the point that no case 
can be made out at the present day against elec- 
tricity per se as a distributing agent for power in 
mines, and the prevailing uneasiness is not alto- 
gether easy to understand. It is undoubtedly partly 





attributable to the daily Press, which, assuming elec- 
trical matters are always of interest to the general 
public, has lost no opportunity of reporting acci- 
dents connected with electricity. This would appear 
to have spread an entirely erroneous idea as to the 
extent to which fatal accidents have taken place. 
The deaths resulting from accidents in the coal- 
mines of Great Britain average somewhere in the 
order of 1200 a year, while the deaths resulting 
from the use of electrical apparatus in the first 
eight months of this year were about thirteen. 

ith such relative figures as these, it is obvious that 
there is no necessity for panic. At the same time, 
as the greater part of the electrical accidents are 
preventible, there is no reason why attempts should 
not be made to make their number even less. 

The new Commission will presumably concern 
itself with the revision of the existing Home Office 
Rules. These Rules have been in existence only 
a few years, but in view of the large amount of new 
experience which has been gained in practical 
work since they were drawn up, they could prob- 
ably be re-drafted with profit. In general we should 
say that the existing Rules are somewhat too in- 
definite, so that in some directions they allow appa- 
ratus of almost any degree of badness to be installed. 
This indefiniteness was purposely introduced with 
the idea that no regulations should be imposed 
likely to hamper invention or improvement. This 
isan Bde s intention, but may become a fetich. 
If the Rules merely instruct that a particular detail 
or process must be carried out in an efficient 
manner, it is obvious that the ensuring of that 
efficiency must depend absolutely on the judgment 
and ability and good faith of the colliery elec- 
trician or mechanic who carries out a particular 
job, or of the draughtsman who designs it. Asa 
case in point, we would instance earth-plates. In 
the existing Rules there are no definite instructions 
in regard to them, with the result that most de- 
Ew arrangements are frequently put in. We 

ave seen an earth-plate installed for a colliery 
which consisted merely of a cast-iron slab, to which 
the earth wire was attached with an ordinary small 
terminal secured with a 2-in. set-screw, no attempt 
being made to bed the terminal, of which the con- 
tact surface with the plate was, in any case, ab- 
surdly small. There is no reason why a point of 
this sort should not be definitely specified in the 
Rules. We should like to see it stated in black and 
white that all earth-plates must be of copper, that 
at least two earth-wires must be run to any plate, 
and that the terminals attaching them must be 
soldered to the plate, and each secured by at least 
two screws, which must be riveted over. Definite 
instructions of this sort would do nothing to limit 
invention or improvement, and would ensure, in 
the majority of cases, at least a chance of a decent 
job being made. 

The above is a simple case in which it is possible 
to lay down definite instructions, but usually this 
cannot be done. When it comes to the question of 
earthing the frame of a coal-cutter, for instance, 
the only person who can ensure that the job shall 
be adequately done is the man who actually does it. 
The inspection of points of this sort throughout the 
country is obviously impossible, while in any case 
mere external inspection may be of little value. To 
make absolutely sure that the earthing was well 
done the inspector would have to stand by and 
watch the making of the joint. An example of the 
results which may follow defective earthing occurred 
in June last, when two men were killed by a coal- 
cutter frame becoming alive through abrasion of the 
insulation of one of the rotor leads. The trailing 
cable was provided with a fourth wire and the frame 
was supposed to be earthed, but owing to the way 
the connection was made the supposed earth was use- 
less. This sort of thing cannot be avoided by any 
amount of rules, and will never be avoided altogether; 
it will be rendered less probable, however, with the 
growth of a class of pel electricians who, from 
Fe and hearsay, are so familiar with poten- 
tial dangers of this nature that they will make it their 
personal business to see that points of this sort are 
properly attended to, and that so-called earth con- 
nections are really earth connections, and not shams, 
which are a thousand times worse than nothing. 

Although there are many points on which it is 
not pestiaie to make definite rules of any value, 
that is no reason for failing to make them in cases 
where they are likely to of use, and in this 
connection we would particularly refer to the 
question of switch-boxes. When anyone builds, 
say, a coal-cutter motor, he must make a fairly good 





job of it, or it will not stand up to its work, and 
will have to be replaced, or continually tinkered. 
The makers of such motors have found this out, 
and nowadays there is little fear that the average 
manufacturer will not put forward a satisfactory 
article. When, however, we come to switch and 
control gear, particularly the former, the case is 
very different. An enclosed switch-box is in itself 
so very simple a piece of mechanism, that the most 
elementary and crude designs may stick together, 
and more or less do their work for years. It would, 
in fact, be quite possible to make a workable switch- 
box out of an empty beef-tin. But apparatus of 
this sort, although it may work, carries always the 

tentiality of serious, and possibly fatal, trouble. 

here are thousands of switch-boxes in use to-day 
which are little better than beef-tins, with the 
result that some of the most serious accidents which 
have occurred have been directly due to switch- 
boxes, a part of the apparatus which is so simple in 
itself, and lends itself so readily to satisfactory 
mechanical construction and design, that accidents 
with it should practically never occur. We are not 
enamoured of too much paternal legislation, or too 
much tutelage, but a large part of such apparatus 
now in use is so utterly disgraceful that we would 
welcome rigid rules laying down what can and what 
cannot be done. 

Another point we wish to make is that in draw- 
ing up any new rules it should always be remem- 
bered that their carrying out has to be undertaken 
by human beings, and not by soulless or will-less 
mechanisms. As far as such a thing is possible, the 
rules should be drawn up in terms of human nature. 
As an instance of what we mean, we remember a 
case in which a piece of mechanism which had to 
be periodically cleaned by non-mechanics—i.e., by 
labourers—had a rubber-packed cover which re- 
quired to be tightly screwed down on to its seating. 
The cover was secured by a single set-screw, which, 
in the original design, was made with a double- 
winged head. Experience proved that the labourers 
concerned would always insist on screwing the cover 
down only just so tightly that the wings of the 
screw-head lay parallel to the centre plane of the 
apparatus, with the result that the joint was never 
tight. The substitution of a milled-head screw for 
the winged-head one entirely did away with the 
trouble. This is a case in which the original design 
oe es the human-nature factor, which 
applies to all apparatus, particularly that used b 
unskilled ewe. ™ r ‘ 

An example of an electrical accident in a colliery 
is to hand which illustrates this human-nature 
point. In the early part of September a man in 
charge of a 200-horse-power 2400-volt electrically- 
driven pump was found dead inside the switch- 
panel controlling the motor. It is supposed that 
some sparking having taken place on one of the 
main switch terminals, the man had switched off the 
motor and gone inside the panel to try to adjust 
the matter, forgetting or ignorant of the fact that 
one side of the switch would still be alive. The man 
was not the colliery electrician, and he was ex- 
ceeding his instructions by going inside the panel, 
which is precisely our point. Instead of taking 
up the ‘‘not-paid-to-think” attitude, and simply 
reporting the matter, he was zealous enough to 
attempt to repair the defect, and keep his plant 
running. This is the sortof thing which, it 
seems to us, might be very well foreseen, and the 
rules drawn up to guard against. This accident 
was due to over-zeal, and over-zeal is a quality 
which will crop up in human nature to the end of 
history, so that rules which are to be interpreted 
by human nature must take account of it. In the 
‘pane sser’ case in point the accident would not have 

pened if the panel had been fitted with an 
isolating switch, arranged so that it was impossil!c 
for anyone to get inside before it was opened. The 
provision of isolating switches for such panels 
should be made compulsory ; the cost would be 
trivial, while the design of a satisfactory interlock- 
ing gear between such switches and the panel-door 
in any ordinary panel as now manufactured ts 
simply a matter of a competent draughtsman and a 
few days’ work. 








TRANSPORT AND CANADIAN 
DEVELOPMENT. 

Ir is difficult to exaggerate the part played by the 
mechanical arts, and icularly that of transport, 
in the development of old countries or the opening 
up of new, and the problem of the present-day 
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development of Canada may almost be summed up 
in the latter term. It is to the extension of her 
transport facilities that Canada must look for the 
opening up of the virgin country and the utilisation 
of the potential wealth lying in her western pro- 
vinces. At the present time she has some impor- 
tant and growing manufactures in her eastern dis- 
tricts, but they are chiefly concerned with the 
supply of her home demands, and are mainly of 
domestic interest. From the point of view of 
the Empire and the world at large, her greatest 
importance lies in the development of her agricul- 
tural, and particularly of her grain-growing, areas 
in the west. 

The possible wheat-growing districts cover an 
area stretching 1000 miles from east to west, and of 
from 300 to 500 miles wide, and of this immense 
country only some 5 per cent. was under crops this 
year. These districts are mainly situated in Mani- 
toba, Saskatchewan, and Alberta, and the possible 
development of these provinces is enormous. There 


buy good food than any other 60,000,000 people in 
the world.” This suggests possibilities of an almost 
unlimited demand on Canada’s wheat supplies in 
the future. 

The development of the grain areas of Manitoba, 
Saskatchewau, and Alberta, which a safe estimate 
puts at 225,000,000 acres, is for the moment a 
question of transport, and transport only. For 
cultivation a population is cote aanimenin but 
this can only follow the railways, which must first 
penetrate into the virgin country, emulating the 
courage and foresight of the Canadian Pacific Rail- 
way, which twenty years ago crept forward across 
a continent, through a country with no population 
and offering no traftic. Of this courage and fore- 
sight there is abundant evidence to-day. The 
National Trans-Continental Railway, which is being 
constructed in its eastern division by the Canadian 
Government, and in its western by the Grand 
Trunk Pacific Railway Company, will form the 





second great feeder opening up the country. This 





north of London. This immense northern area will 
in the future demand the railway facilities and de- 
velopment which the more southerly parts of the 
provinces are receiving now. 

There are at present 7841 miles of railway under 
operation in the region between the Great Lakes 
and the Rocky Mountains, and 1222 miles under 
construction, and after the harvest the lines are 
taxed to their utmost capacity to deal with the 
traftic. Some particulars of the methods of hand- 
ling are given in three papers read before the 
British Association at Winnipeg this year :—‘‘ The 
Development of the Grain Industry of Western 
Canada, and its Future Possibilities,” by Mr. 
George Harcourt, B.S.A., Deputy Minister of 
Agriculture for the province of Alberta; ‘‘ The 
Transportation of Grain,” by Mr. W. H. Lanigan, 
Assistant Freight Traffic Manager, Canadian Pacific 
Railway ; and ‘‘The Development of the Grain 
Industry in the West, and Grain Storage,” by 
Mr. John Millar, of the Experimental Farm, 


is no reason to suppose that the advance of the | line, the Canadian Pacific, and the Canadian | Indian Head. 
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country is likely to be retarded by any difficulty in 
disposing of the products of her cultivation. Russia 
is a somewhat unknown factor in the wheat supply 
of the future, while in the European fom 
Canada may have to meet the competition of Aus- 
tralia and the Argentine, in addition to that of the 
Baltic wheat-growing countries; but her fertile soil 
and reliable climate should enable her to more than 
hold her own in any competition which may arise. 
lhe natural expansion of the world’s population will 

‘comand ever greater supplies for many years to 
come, and Canada should easily take a commanding 
position in the market. There is even at the 
present time a developing trade from Western 
Conada westward over the Rockies to Vancou- 
ver, which will give her a footing in Mexico for 
© supply of her cereals, and an alternative route 

ty Europe round the Horn, by the Tehuantepec 
route, or ultimately via Panama. But a greater 
lictor than any of these may arise in the demand 
‘r imported grain by the United States. Mr. 
Jaines J. Hill, the railway magnate, said recently, 
‘If the population of the United States increases 
1 the next six or eight years as it has for the last 
hve, that country will have to change from an 
©xporter to an importer. Then, instead of having 
‘o send your grain to Europe, you will have a 
varket at your door, and the ople north of the 

Vio and east of the Rockies have more money to 






















Northern Railways, all have outlets to the ports at 
the head of Lake Superior, and connect with 
Quebec or Montreal and the Atlantic ports. But 
a further outlet for the products of the country is 
offered via Hudson’s Bay, and a branch of the 
Canadian Northern Railway has been surveyed to 
connect with the town of Churchill, situated on its 
shores. (See map above.) 

The lines existing, or projected, cover the southern 
portions of the country not inadequately, but the 
more northerly parts are still untouched. Except- 
ing the White Pass and Yukon Railway, the Trans- 
Continental line now building will, for the greater 
part of its length, form the most northern railway 
in the country, touching at Hazelton, in British 
Columbia, a point somewhat north of the 55th 
parallel. The ible wheat areas, however, ex- 
tend far north of this. Their limit is marked by a 
line sweeping westward from James Bay, at the 
head of Hudson’s Bay, in acurved line to the Great 
Slave Lake, and touching a latitude of 62 deg. The 
present cultivated area is confined to the southern 

rts of the western provinces; but wheat has 
oe experimentally and successfully grown at a 
number of scattered stations, as shown in the map 
above. These are well distributed over the more 
northerly parts, and extend to Fort Simpson, at a 
latitude of 61.8 deg., more than 100 miles further 
north than St. Petersburg, and nearly 650 miles 








The grain, after thrashing, is teamed to the 
country elevator at the nearest railway station. 
These elevators are metal-sheathed wooden build- 
ings with capacities of from 25,000 to 40,000 bushels 
of grain, and are divided into bins of from 1000 to 
5000 bushels each. The elevators are situated on 
railway sidings to facilitate loading. Box-cars of 
from 30 to 40 tons capacity are used, and the opera- 
tion of loading a car of 1000 bushels takes about 
fifteen minutes ; 36,775 of these cars were in com- 
mission this year. Unless intended for milling at 
some intermediate point, the grain is consigned to 
terminal or public elevators, situated at Fort 
William or Port Arthur, at the head of Lake 
Superior, being sampled by Government inspectors 
during its — through Winnipeg, and also 
after arrival at the terminal port. The public 
elevators are situated on the water front, and have 
a capacity of from 1,000,000 to 3,000,000 bushels 
each, being divided into from 75 to 200 bins of 
6000 to 115,000 bushels capacity. 

Grain stored at the Lake front is available dur- 
ing the season of navigation for shipment to the 
Southern Lake ports, of Owen Sound, Collingwood, 
Parry Sound, Midland, or Goderich, at which 
points similar public elevators are situated. The 
grain can then be re-transferred to cars and trained 
to Montreal for shipment, or it may be taken by 
special steamers direct from the Upper Lake ports 
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to Montreal vid the Welland Canal and the St. 
Lawrence River. After the close of navigation on 
the Soo Canal grain must be trained from the 
Lake ports direct to the winter ports of St. John, 
N.B., or Halifax, N.S. 

Much work is projected, or in hand, to increase 
the facilities for transport from Winnipeg to the 
sea. The two older lines of railway connecting 
Fort William and Port Arthur are to be double- 
tracked, and the Grand Trunk Pacific has added 
another route, while in addition to the existing 
railways joining the Southern Lake and Georgian 
Bay ports with Montreal and the ocean ports, the 
Trent Valley Canal system, of which 160 out of the 
190 miles are completed, will give, with the Wel- 
land Canal, alternative water routes between the 
aw lakes and the St. Lawrence. 

he most ambitious scheme, however, for the 
increase of transport facilities is furnished by the 
proposed Georgian Bay Ship Canal, which will 
connect the St. Lawrence at Montreal with Geor- 
gian Bay, vid Lake Nipissing and the French and 
Ottawa Rivers. This canal, on which a most 
exhaustive report has recently been published, a 
brief abstract of which was prepared for the British 
Association meeting, is projected, with a depth of 
water of 22 ft., and a bottom width of 300 ft. for 
submerged channels, and would allow of navigation 
by steamers 600 ft. long and 60 ft. broad. The rise 
from the St. Lawrence to the summit above Lake 
Nipissing would be 659 ft., through twenty-three 
locks, and the descent to Georgian Tas, 98 ft. with 
four locks. Thecanal would be 440 miles long, out 
of which 346 miles would pass through rivers and 
lakes, 66 miles would require channel dredging, and 
28 miles would be excavation. 

Major G. W. Stephens, the President of the 
Harbour Commissioners of Montreal, in a paper 
read at Winnipeg, entitled ‘*The St. Lawrence 
River, the Great Imperial Highway of Cana- 
dian Transportation,” points out that at the 
present time a great part of the transport of 
exported Canadian — falls into the hands 
of the United States Railway Companies, owing to 
the lack of terminal facilities at Canadian ports. 
Compared with the Canadian Southern Lake ports, 
which have a total elevator capacity of 13} million 
bushels, of which 4 millions is now building at 
Victoria Harbour, the United States ports have 324 
million bushels capacity, of which 22 millions are at 
Buffalo. Similarly, the terminal facilities at Mon- 
treal are insufficient to cope with the actual and 
potential Canadian trade, but fourteen new ocean 
berths and fourteen double-deck steel concrete 
freight sheds are now being constructed. The 
United States railways, by carrying grain from 
Buffalo to New York at 4 cents per bushel, have 
ractically killed the traffic of the State-owned 
Brie Canal, connecting Buffalo with the Hudson 
River, and an expenditure of 110,000,000 dols, has 
been sanctioned to deepen the canal to 12 ft., 
which it is thought will reduce the cost of trans- 
ort of a bushel of wheat from Buffalo to New 
fork to } of a cent. Major Stephens, however, 
points out that the existing Canadian all-water 
route, compared with the new United States all- 
water route, which will be available when the 
deepening of the Erie Canal is completed, has the 
advantage of being 110 miles shorter, with 242 miles 
less of slow-speed canal navigation. The Canadian 
route also allows navigation by boats of 8 ft. greater 
draught, while the time occupied is some 40 hours 
less. 

In spite of these advantages a great amount of 
Canadian business now goes through Buffalo and 
the United States Railways, which Major Stephens 
attributes to the lack of sufficient terminal facilities 
in Canada. The matter, however, must depend to 
some extent on the question of return inward 
freights, which are now more easily obtainable at 
the United States ports than at the Canadian ones. 
On the return trips from Buffalo and other United 
States Lake ports, steamers now largely find em- 
ployment in carrying coal to Eastern Canada. The 
construction of the Georgian Bay Canal will, how- 
ever, give a direct Canadian route which should 
have no difficulty in diverting to itself the bulk of 
the Canadian trade, and with the increase in popu- 
lation and general development of the country, the 
inward traftic will naturally increase. 

At the present time the population of Canada is 
6,000,000, while the incomers from all sources last 
year amounted to 400,000. If 100,000 is added for 
the natural increase of population, a total yearly 
addition of half-a-million is secured. At this rate 





the population of the country will in twenty-five 
years amount to 18,000,000, and as the country 
is opened up, and new fields for development 
rendered available, the probability is that the 
present rate of increase may even be exceeded. 

It will be seen that no lack of courage and enter- 
— is being exhibited in the provision of facilities 
or the opening-up and cultivation of this great 
country—the Georgian Bay Canal, the Trans- 
Continental Railway, the Hudson Bay Railway, 
the Trent Canal, the dredging of the St. Lawrence, 
the improvement of Montreal Harbour, and many 
other works, will combine to help forward the 
development and settlement of the country, and to 
lay secure the foundations for her future greatness. 








TRANSVERSE TESTS. 

Tests of all kinds may fairly be divided into 
qualitative and quantitative tests. The former 
term does not, of course, include all tests directed 
to establishing the quality of a material, since 
many quantitative tests have the same function, 
and the two classes of test we have in mind would 
perhaps be less ambiguously classified as the com- 
parative and the absolute systems of testing. An 
experienced blacksmith can, by certain rough and 
ready methods, quickly form a very accurate opinion 
as to the quality of a particular iron, but, like Silas 
Wegg and his losses, he would find a difficulty ‘‘in 
outting it into figures.” Similarly, a foundryman, 
[ the simple process of breaking a pig, can also 
generally form a very fair idea as to its suitability 
for his particular needs. Here again, however, the 
test is a purely comparative one, and must be 
applied to specimens which have had a similar 
history. If one pig has been cast in the sand, and 
another in the metal moulds now employed at some 
blast-furnaces, these comparative methods of test- 
ing utterly fail, and it is necessary to fall back upon 
absolute or quantitative methods, and by chemical 
analysis determine the actual percentage composi- 
tion of the two bars. 

Transverse tests again form often a very con- 
venient method of testing for many shop pur- 
poses. The apparatus required is light, and can at 
need be easily extemporised; but seldom, if ever, 
can such tests be accepted as giving accurate 
indications of the true ultimate strength, of the 
elastic limit, or of the elastic moduli of a material. 
The attempt is, however, often made, and at the 
last meeting of the International Association for 
Testing Materials a pes purporting to give abso- 
lute results as to the elastic limits and moduli 
of spring steel was read by Mr. Lawford H. Fry, 
the whole of the tests recorded being simple 
transverse tests. There are several reasons why 
such tests are likely to give fallacious results, and, 
in fact, where these do accord with the figures ob- 
tained in the more direct methods of testing, the 
coincidence is, in the main, due to good fortune, in 
that one series of sources of error has, more or less, 
caused the cancellation of the effects of others. 

It has long been known that the ultimate tensile 
strength of a metal, as calculated from the results of 
transverse tests, is generally notably superior to that 
found in a direct tensile test. For this there are 
a number of reasons. The most obvious lies in the 
fact that in a tensile stress the load is uniform over 
a considerable length, and the specimen has there- 
fore a chance to fail at its weakest section. In 
transverse tests the stress, on the other hand, is a 
varying one, beinga maximum at one section only, 
whichisunlikely to coincide with the weakest portion 
of the bar. Again, where the deflection is consider- 
able before fracture, the actual bending moment is 
increased by the fact that the reactions at the sup- 
ports are no longer vertical, but have horizontal 
components, which in the case of some of Mr. Fry’s 
experiments amounted to quite 30 per cent. of the 
vertical reactions, and would therefore increase the 
actual bending moment by nearly 6 percent. of the 
value as calculated by the ordinary formulz. 

The main drawback to such experiments for any- 
thing but qualitative results lies, however, in the 
errors arising from the plasticity of the metal. A 
round bar tested by cross-breaking, as pointed out 
long since by the late Sir Benjamin Baker, has some- 


times 24 times as great a strength as that calculated 
from the tensile strength as usually determined. 
In fact, in cross-breaking & plastic material fails in 
detail, and not only does this fact raise the apparent 
breaking stress, but it makes it difficult, if not im- 

ible, to determine with accuracy the true elastic 
ry’s paper the 


imit of the material. In Mr. 





elastic limit of bars water-quenched and not drawn 
is actually tabulated as less than that of bars re 
heated to 1050 deg. Fahr. after quenching, the 
elastic limit being stated to be equal to the break- 
ing strength. Actually, no doubt, it was really 
higher than the breaking strength. 

In actual fact, moreover, the breaking strengths 
given are unreliable and misleading, and this, i 
must be confessed, is recognised by the author, who 
states fairly that the ‘‘ modulus of rupture” as given 
by him has a purely conventional meaning ; but this 
circumstance in itself serves to show the unsuita- 
bility of the method for the determination of absolute 
values of stresses and strains. The elastic moduli 
noted are also of doubtful validity, good spring 
steel having, when tested by direct methods, a 
modulus not far from 293 million pounds per square 
inch, whilst the transverse method of testing 
adopted gave values in some cases of little over 
27 million. There are, in fact, several reasons why 
the determination of Young’s modulus by trans- 
verse tests are likely to yield discordant results. 
The deflection of a round bar of diameter d and 
span | loaded at the centre with a load W is, of 
course, given by the relation 

a“ We 

48 EY 

and thus by noting the deflection the value of E 
is readily calculated. But it will be noted that 
I is proportional to d*; hence an error of 1 per 
cent. in measuring d means an error of 4 per cent. 
in the calculated modulus of elasticity, and simi- 
larly an error of 1 per cent. in determining the 
span means an error of 3 per cent. in the calcu- 
lated modulus. If by chance the two errors tend 
in the same direction, an error of 1 per cent. in 
each measurement would mean one of 7 per cent. 
in the final result. Of course, the errors made in 
either measurements should not be anything like 
1 per cent., but it is always inadvisable to adopt 
methods of testing in which unavoidable errors in 
the data are greatly magnified in the results deduced 
therefrom. The sole advantage of the method lies 
in the fact that A is generally reasonably large, but 
considerable care is necessary to make certain that 
deformation of the supporting framework is not 
measured as deflection of the beam. 

Another source of error in such experiments is 
due to the neglect of the fact that part of the de- 
flection measured is due to shear, but this is never 
important unless the span is very short indeed. 
With the arrangements used in Mr. Fry’s experi- 
ments the error thus involved would be little more 
than 4 per cent. 

Though absolute values deduced from transverse 
tests are, as stated above, not very reliable, such 
tests may quite well be used as a convenient means 
of comparison of specimens inter se, care being 
taken that the conditions of the test are constant 
throughout. It would not be justifiable, for instance, 
to compare tests made with round bars in the one 
case and with rectangular in another, but similar tests 
are undoubtedly strictly comparable, provided that 
these results are properly interpreted. The fact 
that one bar shows a higher modulus of rupture 
than another must not, for example, be taken as 
implying necessarily that the tensile strength is 
also higher. This point is, indeed, very well illus- 
trated in Mr. Fry’s tests. A specimen annealed 
at 750 deg. Fahr. showed a modulus of rupture of 
240,800, whilst a similar specimen not quenched 
gave a modulus of 212,000 only. Nevertheless, it is 
highly probable that, tested in direct tension, the 
latter bar would prove substantially the stronger, 
though undoubtedly much more brittle. That the 
elastic limit of a spring steel is raised by hardening, 
as Mr. Fry concludes, is a fact of which there is, 
of course, independent evidence, obtained by 
methods of testing less open to criticism. 








NOTES. 
Tue Instirute or Merats. 

Tue second country meeting of the Institute of 
Metals was opened yesterday at the Municipal School 
of Technology, Manchester. This society, it will be 
remembered, was organised only last year with the 
object of effecting the same services for those 
engaged in the manufacture and use of the non- 
ferrous metals that the Iron and Steel Institute 
has so effectively performed for the industries to 
which it is specially devoted. Whether it will be 
possible under existing conditions for the new 
society to attain the world-wide prestige of its 
model remains to be seen, but the steadily growing 
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membership shows that it at least meets a felt 
want. As is perhaps nataral, the members actually 
engaged in the industry are at present inclined to 
maintain the reticence long traditional in the trade ; 
but it is hoped that ultimately there will be a 
freer interchange of views and experiences between 
the members of this section of the society, to the 
mutual benefit of all. We shall publish in our 
next issue a report of the proceedings, and will 
reprint in due course certain of the papers con- 
tributed, of which a full list was published in the 
‘‘ Notices of Meetings” in our issue of the 8th inst. 


Tue Four ContTINceNnt BATTLEsHIPs. 


The Admiralty have invited tenders to be 
delivered at Whitehall on November 5 for the 
building of the four additional large armoured 
ships which were included in this year’s Estimates 
as contingent on the progress made with new vessels 
for other Powers. When the programme was 
issued, it was announced that four armoured ships, 
as well as various other vessels of small size, would 
definitely be laid down, and that ‘‘His Majesty’s 
Government may, in the course of the financial 
year 1909-10, find it necessary to make prepara- 
tions for the rapid construction of four further 
ships, commencing on April 1 of the following 
financial year.” We expressed the conviction at 
the time that these contingent ships, as they were 
termed, would be laid down, and this belief, 
founded upon confidence in the Sea Lords of the 
Admiralty, has been justified by events. Not 
only were the ordinary ships of the year’s pro- 
gramme ordered at a very much earlier date 
than usual, but the four contingent ships will 
be laid down in January, which is earlier than is 
sometimes the case, even with vessels of the ordi- 
nary programme. The firms invited to tender 
have been asked to submit a price for building a 
battleship, and also a price for building a cruiser, 
to be completed in each case by March 31, 1912, 
under severe penalties for delay. The design, so 
far as the battleship is concerned, will follow 
that of the new ship to be laid down at Ports- 
mouth, while the cruisers will be of the new 
Indefatigable class, which, as has already been 
stated in ENGINEERING, will be larger and have 
more fighting power than any vessel yet constructed, 
and have more powerful Parsons turbines than 
have yet been supplied to any ship. It is probable 
also that, as Fear: ~ ead in a recent article, some 
of the ships will be fitted with 13.5-in. guns instead 
of 12-in. guns. From this point of view the vessels 
will mark an enormous advance in fighting power. 
The new weapon is chosen, as we indicated in a 
recent article on warship design, not so much for 
its longer range—because the 12-in. gun satisfies 
this condition owing to the limits of vision—but 
for its immense striking power. Ten such guns, 
firing 1350-lb. projectiles, at a muzzle energy up to 
60,000 or 70,000 foot-tons, would, even at five miles 
range, have a most disastrous effect when using ex- 
plosive shell of high-bursting charge. 


SwepisH [Ron anp STEEL. 


The report read at the last meeting of the Union 
of Swedish Ironmasters states that the world’s 
uarket, so far as iron and steel are concerned, must 
still be described as unsatisfactory, although some 
improvement has set in in America, and signs 
of increased animation are also noticeable in 
Europe. Swedish iron works, which during last 
year had considerably to reduce the output, have 
this year had to adopt further reductions. The 
statistics for the first half of 1909 show that it is 
more especially the Lancashire works that have 
suffered. The production of blooms, compared 
with the same period of 1908 and 1907, had receded 
respectively 14,800 tons and 23,700 tons. This 
material reduction, further increased by the pre- 
vailing strikes and lock-outs, has, however, by 
legrees brought about some little rise in the price 
‘or rolled and hammered Lancashire bars and 
blooms. The strike has also somewhat affected 
other branches more especially based upon 
export, and prices for some commodities have 
become firmer, and in some cases a little higher. 
lhe works which sell their production within 
tie country have felt this effect less, inasmuch as 
work was also discontinued as far as the manufac- 
‘turing engineers was concerned. Some uncertainty 
naturally prevails as to the remaining part of the 
year. The iron works have taken up an expectant 
position as regards the, of late, more frequent 
quires, and offers for delivery during the winter 


have been only sparingly forthcoming. As far as 
many commodities are concerned, this ition has 
been dictated by the abnormal proportion between 
the selling price and the cost of production. More 
especially for the Lancashire works an essential 
rise of the selling price is necessary if the produc- 
tion is to be raised to its normal extent. e pro- 
duction during the first half of the present year of 
several leading commodities was as under :— 


Tons. 
Pig iron ... re vee ne a 285,900 
Blooms ... “" aed an ‘ll 61,200 
Bessemer ingots * LB. . , 
Martin ingots ... wa ee ss 158,100 


During the second quarter there were in operation 
99 blast-furnaces, 218 open-hearth, 19 Bessemer, 
and 51 Martin furnaces. 


Census oF Propuction. 


There has just been issued the first of what 
promises to be a long series of reports on the 
results of the returns received from manufac- 
turers under the Census of Production Act of 
1906. It deals with certain sections of the mining, 
textile, and metallurgical industries. The census, 
we are told, involved the use of no less than 440,000 
schedules of questions, and the report before us 
summarises 12,000 of these, returned by firms 
employing nearly 2,000,000 persons, and having an 
output equal to 210,000,000/. The figures are only 
for one year, although, in many cases, the firms gave 
comparative totals for 1906 and 1907. The prin- 
cipal value of the census will only accrue in later 
years, when there are definite figures for successive 
periods. The preliminary tables now issued are in- 
teresting, but they do not afford safe ground for 
deductions, because of their incompleteness and the 
absence of comparative tables for preceding periods. 
It is noted that the value of the production of mines 
operated under the Mines Regulation Act is over 
123,245,0001., and that the material used in this out- 

ut represents 16,881,0001.; thus the ‘‘ net output ”’ 

omes 106,364,000/. If, on the other hand, we 
turn to the total for the tin-plate factories, we 
have a gross output of over 9,350,000/., and a cost 
for materials used of 7,203,0001., showing that 
the net output—the difference between the value 
of the production and of the material used—is 
only 2,147,0001. In the case of iron and steel fac- 
tories, which include smelting, rolling, and found- 
ing of iron and steel, with certain exceptions, the 
material used represents a total of 74,000,0001., the 
actual value of the output, 105,000,0001., showing 
that in the process of manufacture the addition to 
worth was 30,948,0001. We note that the census 
divides this net output by the numbers of persons 
employed. Those who do not care to think deeply 
on such matters may hastily assume that the re- 
sultant figure—the net output per person employed 
—represents the average value of work done per 
person employed. But a little reflection will show 
that this is quite inaccurate. In the first place, plant 
and machinery contribute enormously totheincreased 
value due to the conversion of the raw material 
into a finished product, and the net output will 
increase according to the extent to which machine 
methods exceed manual work. In the process of 
time some deduction may be possible from a com- 
parison of the net output per person employed over 
a period of years, but we doubt if the figures 
derived from the census will be sufticiently accurate 
even for such a comparison. The author of this 
report indicates, time and again, the possibilities of 
overlapping, a danger to which we referred on a 
former occasion. But, as we have already indi- 
cated, it is yet too soon to determine the extent of 
value to be attached to the results of this census 
of production. 


GERMAN AND ENGLISH SHIPBUILDING. 


Geheimrat Professor Flamm, an acknowledged 
authority in Germany in shipbuilding and lecturer 
in this subject at the Technical High School at 
Charlottenburg, has, during the present summer, 
visited a number of English shipyards, together 
with a party of students. In commenting upon 
this visit, the Professor says that the shipbuilding 
industry is depressed in England as in Germany ; 
empty slips, reduction of the number of hands 
employed, and shorter hours are the usual outcome 
of times for the shipping trade. Some British 
yards, however, were fully employed with the 
building of warships, of which 69, representing 
an aggregate of 223,950 tons, are now in course 





of construction, 37 of which, with an aggregate 


of 174,350 tons, are for England, and 12, with an 
aggregate of 49,600 tons, for foreign account. 
England has 93 large and medium sized yards, 
against Germany's 43, He gives the following 
figures of the respective output of ships in England 
and Germany for the last three years :— 


Great Britain. Germany. 
Tons. ‘ons. 
1906 = 2,030,900 366,953 
1907 ra 1,847,200 315,584 
1908 “ 1,077,226 322,133 


Of the above the following were for foreign ac- 
count :— 


Great Britain. Germany. 
‘ons. Tons. 
1906 7 406,000 29,243 
1907 | 547,000 20,102 
1908 om 576,600 3,963 


Foreign navies are now more inclined to place 
their orders in England than in Germany, partly 
because — are cheaper there, and partly because 
the English yards build better than the German. 
Professor Flamm states that the British work- 
man is more skilled and better trained than the 
German. The workmen’s interest in their work 
appears to be greater, and their skilfulness higher 
in England than in Germany. The Professor 
is of opinion that this is the outcome of Britain’s 
freer Constitution, which endows every man with a 
certain dignity. Many of the British yards, even 
the larger ones, understand how to bring about 
good results by very cheap and primitive means. The 
large, up-to-date, well-equipped German yards are 
above the medium average in England, where, not- 
withstanding, excellent work is turned out just on 
account of the great ability of the British workman. 
This system entails great saving of first cost, inte- 
rest, and writings off. It is a question whether the 
German shipyards have not gone much too far in 
the matter of transport appliances and mechanical 
installations to be able to compete financially. On 
the other hand, the rising wages in Germany make 
an extended use of plant necessary, and Professor 
Flamm thinks the British yards will soon have to 
follow suit. 


Iron AND Steet INDUSTRIES IN THE TRANSVAAL. 


A Memorandum drawn up by the Government 
Mining Engineer on the prospects in the Transvaal 
of iron and steel industries, and presented to the 
Transvaal Houses of Parliament, recommends experi- 
mental work with electric furnaces for the produc- 
tion from scrap of high-class steel castings, for which 
there is a considerable demand. There is at pre- 
sent a large export trade in scrap, which is shipped 
to Kurope to be worked up into steel. This trade is 
encouraged by favourable railway rates. It is pointed 
out that if conditions for exporting were rendered 
less favourable the market for scrap would be sufli- 
ciently large to allow of the installation, in the 
Transvaal, of plant which could be continuously em- 
ployed. Inthe Memorandum a suggestion is made, 
and has received apparently the approval of Sir 
Thomas Price, that an experimental furnace be in- 
stalled by the Central South African Railways, the 
Government paying half the cost of this experi- 
ment. It is argued that this would enable the 
pioneer work to be done in a thorough manner, 
and would lead to the acquisition of data, on which 
independent parties could form reliable estimates of 
the prospects of success of such an undertaking. The 
Memorandum also reviews the prospects of blast- 
furnace work in the country, and, while such 
matters as supplies of limestone, coke, &c., have 
not been sufficiently investigated to warrant definite 
assertions on the subject, it pene probable that 
a bounty-fed system could be built up there, as has 
been done in Canada, The ores found in the 
Transvaal include magnetite, hematite, ferruginous 
quartzite, limonite, and chrome iron. Magnetite 
exists in quantities reaching to millions of tons in 
an accessible district 9 miles north of Pretoria, the 
ore having a percentage of 55 to 65, but con- 
taining, unfortunately, up to 12 per cent. of tita- 
nium. Hematite is found irregularly, and though 
the quality is about 65 per cent. of iron, the quan- 
tity is not large. Ferruginous quartzite exists in 
large quantities south of Pretoria, bands 6 ft., 8 ft., 
and 12 ft. thick extending over long stretches of 
country. The percentage of this iron is about 45. 
Little is known yet as regards the limonite ore, 
but it is supposed to be present in fair quan- 
tities, samples giving an iron percentage of 40. 
Chrome - iron deposits as large as those of mag- 
netite are known to exist in certain districts. 





Though prospects might appear favourable in so far 
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as the supply of ore is concerned, in other 
respects they are not quite so propitious. As yet 
no suitable coke has been made from Transvaal 
coal, which contains a great deal of ash and sulphur. 
It is possible, however, that other coals not yet 
tested may be found more suitable. Limestone of 
suitable quality is said to be found in the country, 
though little definite information is at present 
available on this point. The Memorandum points 
out that an industry encouraged at first by a 
bounty, to become gradually extinguished, might be 
built up, provided that competition in the limited 
South African market was not too keen to com- 
mence with, 


REINFORCED-CONCRETE Posts. 


Wire fencing is gradually being extended in this 
country, and is slowly replacing the ancient hedge- 
rows of the south, and the dry-stone walls of the 
north, particularly in those districts in which there 
is little fox-hunting. The chief objection to it lies in 
the decay of the posts, which, unlike thorn bushes, 
do not replace themselves. In the United States, 
where wire fences are much used, the decay of the 
posts has attracted much attention, and reinforced- 
concrete posts have been extensively tried, for, 
although they cost more than wood posts, they are 
practically imperishable. Such posts have therefore 
found considerable favour, and a number of tests 
of their strength have recently been made by Messrs. 
H. M. Barnes and H. B. Bonebright at the Agricul- 
tural Experiment Station, Fort Collins, Colorado, 
U.S.A. Several forms of posts were used, ranging 
from 6 ft. 6 in. to 7 ft. long, and from 5 in. square 
to 7 in. square at the bottom by 3 in. square at the 
top, the posts being made parallel for a length of 
about 2.3 ft. from the bottom end. The materials 
used were mixed in varying proportions from 1 part 
Portland cement and 3 parts sand by measure to 
1 part cement and 5 parts sand; while in some 
the proportions were 1 part cement, 3 parts sand, 
and 3 parts gravel. The reinforcement consisted 
in some cases of No. 14 gauge, and in others 
of No. 9 or 10 gauge wires, twisted together so as 
to form a good vond with the concrete, two of 
the twisted wires being placed at each corner of the 
post. Some posts were also made with old barbed 
wire reinforcement, and with No. 6 gauge single 
wires. The posts mostly broke at, or near, the 
ground level, the load being applied at a point on 
the post 4 ft. from the ground, the direction of the 
pull being horizontal. The average pull required 
to break the 5 in. by 5 in. posts, when they were made 
with the best materials, was about 320 lb., which 
seems rather low compared with what good timber 
posts of the same cross-section will stand. The 
strength of the reinforced-concrete posts could, no 
doubt, have been much increased had more reinforce- 
ment been used, as one rod, or two wires twisted 
together, at each corner is certainly rather a low per- 
centage. Two methods of making the posts were 
adopted: one of pouring the cement, sand, &c., into 
the moulds in a liquid state, and the other of mixing 
the materials with just sufticient water to make 
them hold together, and then tamping them into 
the moulds. The conclusions arrived at from the 
tests were that poured posts are easier to make than 
tamped ones, though they are somewhat more ex- 
pensive, because they take longer to set, and more 
moulds are therefore required. They are a little 
over 25 per cent. stronger than tamped posts having 
the same mixture and reinforcement. Poured posts 
also are not so porous as tamped ones, and they can 
therefore better withstand the action of fros€ and 
alkali, and their good qualities justify their adoption 
in the place of tamped posts. The square or the round 
form is the best, the triangular form being less suit- 
able, as it cannot be made equally strong in all direc- 
tions. The posts should only taper from the ground 
upwards, having their sides parallel below ground. 
The experimenters are of opinion that smooth rein- 
forcement tends to slip, eve if hooked at the 
ends, and that two or more wires twisted together 
make as satisfactory a reinforcement as can be ob- 
tained. The reinforcement should be placed in 
each corner of the post at a depth of from 2 in. to 
} in. from the surface. One of the simplest and 
most satisfactory wire fasteners is what is known 
as the ‘‘ double-tie,” which consists in bending the 
tie- wire into the form ofa long staple, which is then 
passed over the line-wire, both ends being passed 
through a hole in the middle of the post. The ends 


are then brought round the post at the back, one on 
each side, and they are then wrapped about the line- 
wire at the face of the post. This fastener is said to 


og in strength any ordinary wood-post fastening. | 
The holes in the post are formed by No. 6 gauge- | 
wires, which are placed in the post while the; 
concrete is soft, being removed after the post has 
set for 24 hours in the case of the poured posts, 
and directly after the moulds have been removed 
in the case of the tamped posts. The posts should 
be cured in the shade for at least 60 days, during 
the first 30 days of which they should be sprinkled 
with water daily. Further information with regard 
to these tests will be found in Bulletin 148, pub- 
lished at the Experiment Station, Fort Collins, 
Colorado, U.S.A. 





THE INFLUENCE OF COMPRESSION PRES- 
SURE UPON THERMAL EFFICIENCIES 


OF GAS-ENGINES. 

To THe EpiTor oF ENGINEERING. 

Sir,—In January of last year Professor Burstall sub- 
mitted a third report to the Institution of Mechanical 
Engineers on behalf of the Gas-Kngine Research Com- 
mittee. Apart from a very animated discussion at the 
time, no —_ analyses of his figures have been made 
public. This, to a large extent, has been the direct result 
of the criticisms made by some of his colleagues on the 
Research Committee, who, basing their opinions upon 
theories which seemed to be supported by some special 
tests upon three engines of different sizes, emphatically 
refused to accept some of the figures that Professor 
Burstall pr Fhe soe for thermal efficiency on the basis of 
indicated horse-power, and notably those for the two 
groups, each of four tests, lettered C and D, in the 
report. The upshot was, that Professor Burstall under- 
took to repeat the tests to determine whether or not the 
consistent: y “inconsistent” results were confirmed, the 
indicated horse-power being calculated from diagrams 
taken simultaneously by both pencil and optical instru- 
ments. 

The results of the new series of tests will probably 
appear in due course. Apparently some trouble is being 
experienced with the engine due to the wear of the 











2. The rise in efficiency is very marked from the Q tv 
the F trials, rising from a minimum of 28 per cent. to a 
maximum of 39 per cent. At this point the efficiency in- 
creases comparatively slowly, reaching a maximum of 4° 
per cent. on the C trials, and then diminishing to 39 pe: 
cent. on the highest compression of all. 

3. The most economical mean pressure is very consider. 
ably below the maximum which can be obtained, and th. 
highest economies are obtained with a comparatively low 
maximum temperature. 

These conclusions were objected to by many authorities 
on the subject, but those authorities seem to have acqui- 
esced in the distortion of the results produced by batching 
each group of tests together, irrespective of the fact that, 
= from a similar compression ratio, all other details 
of each test were entirely dissimilar. In fact, the results 
were made to fit the preconceived theory as closely as was 

ible, instead of being received with an open mind and 

ing properly sifted. It is not surprising that the theory, 

like a ready-made garment, fitted the figure only at one 
or two places. 

It does not neoessarily follow that, because the figures 
will not fill out a preconceived theory, the figures need 
alteration. Professor Burstall, as a scientist, is a careful 
experimenter, and his results are worth acceptance. The 
method of testing adopted, although lacking in details of 
some moment, yet enables a fair analysis to be made of 
the results. With regard to the indicator diagrams, we 
are told that :—‘‘ All the diagrams were taken by Mr. 
C. F. Gill, the reporter’s assistant, the greatest care being 
exercised in view of the fact that the indicated horse- 
power was the most important measurement to be made.” 
And, as regards ignition, during the discussion following 
the reading of the paper, Professor Burstall stated :— 
“*One or two speakers have said that it would have been 
better if the firmg had been later. The engine under dis- 
cussion had been experimented upon for three years by a 
large number of gentlemen, and he thought it might be 
accepted that they had discovered the best way of driving 
that engine.” 

Similarly, in the determination of the heating value 
of the gas, it is admitted that the manipulation and 
arrangement of the calorimeter were of the highest order, 
and, in the writer’s opinion, formed after a lengthy analysis 
of the figures, there is little room for criticism of Professor 














TABLE I. 
1 2. 3. 4. | 5 6. <. 8. 9. 10. ll 12, 
Approximate 
Air Standard) Actual Relative Heat Value of Ignition 
’ | Efficiency. ‘ficiency Efficiency, COompres- _ Mean Mixture. - 
e ‘Total Clearance | COmpres 1 es Efficiency Col “vw sion Effective B.Th.U. per Lead Heat 
est. Cylinder Vojume sion itt = ( ) per © | Pressure. | Pressure. | Cuble Foot of| before | Value 
Volume. F Ratio. r LH.-P. Col. 5 : Total Cylin- Inner of Gas. 
der Volume, | Centre. 
cub. ft. | cub. ft. Ib. per Ib. per secs B. Th.U. 
sq. inch sq. inch p. cb. ft. 
af 3.187 0.395 8.07 56.63 39.58 0.7 12 £0 32.79 0.0625 167 
3 es «és “ oe 39.24 0.693 222 86 35.37 0.0535 165 
B § 3 3.212 0.420 7.65 55.€9 40.01 0.7185 201 87 35 0.0652 165 
(i oe oe oe ow 39.55 0.7101 191 82 33.44 0.0672 166 
{3} see 0.449 7.22 54.65 42.91 0.7852 172 90 33.29 0.0688 154 
ie ae ry ne “4 ee 39.87 0.7297 175 92 36.9 0.0468 167 
| : act + an - 41.14 0.7526 168 87 33.75 0.053 162 
4 = ee » oe 41.94 0.7674 175 99 37.79 0.045 160 
{ ¢ 3.273 0.481 6.79 53.53 40.42 0.7551 159 106 41.09 0.051 188 
p/: ae ve ‘he 39.78 0.7432 166 110 43.3 0.053 188 
| 4 ve ° 39.56 0.7391 154 82 32.86 0.0638 137 
f es * os se 41.66 0.7782 158 93 35,15 0.0575 162 
1} 3,329 0.537 6.2 51.81 39.24 0.7573 137 93 36.79 | 0.0657 163 
F r3 oe oe . oe 32.46 0.6265 129 114 54.49 | 0.1378 162 
4 “s : > 39.03 0.7534 132 86 34.24 0.0563 188 
{ ‘a es . én 32.81 0.6333 129 113 53.32 0.0336 172 
f| 3.420 0.628 5.45 49.3 34.79 0.7057 124 82 35.3 0.0565 171 
Ji: es a . - 33.85 0.6866 132 106 47.45 0.0358 165 
\ : oe ee ee ee 35.91 0.7285 124 o4 39.44 0.0358 159 
{ ] 3.623 0.831 4.36 44.51 28.24 0.6343 88 100 50,14 0.0488 176 
Qi: ee oe *s we 30.07 0.6754 87 72 33.95 0.0712 167 
L: 9 31.47 0.7069 87 88 39.95 0.0526 167 








cylinder, but Professor Burstall has been able to come to 
a decision with regard to the relative merits of the two 
types of indicators, and in a brief paper just presented to 
the Institution at their Liverpool meeting, he has clearly 
shown that the pencil indicator is not a whit less reliable 
than the optical type, if soundly made, wisely fitted, and 
carefully manipulated. 

This being so, attention may well be re-directed to his 
“third report.” It will be remembered that, just pre- 
viously to its publication, everybody was full of the 
applicability of the ideal, constant-volume, perfect gas- 
engine standard of efficiency adopted by the Institution 
of Civil Engineers, and, as a matter of fact, the objects of 
Professor Burstall’s researches were ‘‘to determine, in 
the first place, the thermal efficiencies based on the indi- 
cated horse-power at various compressions, having regard 
to the richness of mixture ; and, in the second place, to 
formulate, if possible, the law connecting efficiency and 
compression.” 

From this it is evident that the tests were designed to 
prove a preconceived theory based upon an assumption 
that increase of compression, per se, did improve effi- 
ciency. This being so, all the figures were arranged to 
bring some sort of picture at this focus, and, it must be 





admitted, that they have resulted in a very indistinct and 
distorted image. 

Professor Burstall stated that the results of his tests 
pointed to the fact that :— 

1. As regards thermal efficiency, for each compression 
pressure there is a particular mean pressure which gives 














the highest economy for that compression. 


Burstall 2s an experimentalist. In order to glean in- 
formation of practical value it is very necessary to study 
the results with an unprejudiced mind, and to subject 
the figures to a critical examination in a systematic 
manner, avoiding all misleading averages or indiscrimi- 
nate groupings. Professor Burstall’s conclusions have 
already been mentioned. Mr. Dugald Clerk’s criticisms 
are also well known. Let us see whether from another 
point of view we ean obtain any confirmation of such 
conclusions or criticisms. ; 
The engine with which all the experiments were carried 
out had a cylinder 16 in. in diameter, with a piston stroke 
of 24in. Thus the piston displacement per stroke was 


201 x 24 _ 2.792 cubic feet. 

1728 

The varying compression ratios, clearance volumes, and 
total cylinder volumes are shown in Table I. in columns 
2, 3, and 4. 

In this table column 5 is the ideal, air-engine, standard 
efficiency calculated for the various compression ratios by 
the formula Bins 


r 
Column 6 shows the actual efficiency for each test cal- 
culated from Professor Burstall’s table, avoiding the 
average (?) figures upon which his conclusions were base 
Column 7 shows the relation of the actual efficiencies 
(column 6) to the air-engine standard (column 5). This 
is interesting, because in an engine of this size, judging 
from Mr. Bugald Clerk’s and other experiments, the 


E=1-( 




















Oct. 15, 1909. ] 


ENGINEERING. 








523 








relative figures should be in the neighbourhood of 0.7 
times the air standard. 

Column 8 gives the compression pressures noted after 
the tests, the ignition having been switched off, but the 
cylinder being as fully charged as when in normal opera- 
tion, the temperature also being the same. 

Column 9 records the mean effective pressures gene- 
rated, and, of course, is an indication of the indicated 
horse-power developed, seeing that the engine speed was 
practically uniform throughout all the trials. 

Column 10 indicates the approximate heat value of the 
total cylinder contents before ignition, and the figures are 
obtained in the following manner :—In the A, trial the 
total cylinder volume—that is, piston displacement plus 
clearance—is 3.187 cubic feet; and at a speed of 168 
revolutions per minute the total volume of air and gas 
required to fill the cylinder at each cycle for one minute 
was 3.187 x 84 = 267.7 cubic feet, and for each indicated 
horse-power developed per minute a = 3.269 cubic 


feet. 
The records show that = = 107.2 B.Th.U. repre- 


sented the heat consumption per indicated horse-power 
107.2 _ 99 
3.269 


minute. Therefore .79 is the approximate heat 
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Actual Thermal Efficiencies 
per LHP per Cent. 
7) 
e 


Trials"ye" 42 28 1234 2345 1295 123 1238 


(92.4) Burstallb Efficiencies per LHP. 
(Cot. ¢ of Table) 


efficiencies and the various compression ratios. In point 
of fact, the thermal efficiencies show a remarkably close 
agreement within certain wide limits, clearly indicating 
that, in practice, the compression ratio may have very 
little influence. The thermal efficiencies of fourteen tests 
with compression pressures ranging from 132 Ib. to 222 Ib., 
and ratios of from one-sixth to one-eighth, lie between 39 
and 42.9 per cent., with an average of 40.28. 

Further, it will be seen that while the tests F, and F, 
are comparable as thermal efficiency with the 
majority, F; and F; are greatly deficient. The table 
gives the probable explanation. In both cases the mix- 
ture strength was increased from about 35 B.Th.U. per 
cubic foot of total cylinder volume to about 54. This 
rich mixture necessitated the ignition lead being reduced, 
presumably toavoid shocks due to early firing, consequent 
upon the more rapid flame Lp gg from about 0.06 
to 0.035 second before dead centre. From this one can 
gather that while the compression ratio is of compara- 
tively little moment, the richness of mixture is a more 
potent factor with respect to thermal efficiency. 

Following up the indications shown in Fig. 1, the 
same conclusion seems to be confirmed from a study of 
Fig. 2. In this the trials are no longer aened i 


n 
series according to the compression ratios, but are plotted 
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Fig.2 B.Th.U. contained ir each Cubic Foot of Total Cylinder Volume. 
Q.%: (Piston Displacement plus Clearance.) 
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value of 1 cubic foot of gas and air mixture filling the 
whole combustion space of this positively-scavenged 
cylinder. 

These values are naturally somewhat approximate, but 
they afford a means of realising the ni ot em mixture 
strengths throughout all the trials. Slight density varia- 
tions due to full-load temperatures and partial throttling 
are to be detected from the compression pressures in 
column 8, but we know as a fact that the amount of heat 
passing through as gas in the mixture must be fairly 
represented by the average richness in terms of volume as 
in column 10, 

Column 11 is computed from Professor Burstall’s obser- 
vations in the following manner. The mean speed of the 
crank-pin, in terms of degrees passed through per second, 
was for the A, trial: 360 ae = 1008, and as the posi- 
tion of the crank when contact was made for the passage 
of the ignition spark was 63 degrees below the inner dead 


ceatre, the timing was such that — = 0.0625 second 


elapsed between such contact and the arrival of the piston 
at the dead point. 
Column 12 shows the heat value of the gas per cubic 
fi ot for each trial (from Burstall’s Table I'V.). 
rom the table thus constructed we are able to obtain 
several interesting comparisons. Fig. 1 graphically 
depicts the figures for thermal efficiency per indicated 
Loree-power for each separate trial, and it will at once 
« seen that instead of supporting the conclusions arrived 
at by Professor Burstall, the figures are such that no well- 
defined relation can be said to exist between the thermal 
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upon a horizontal base representing mixture strengths as 
noted in column 10, the vertical scale serving to note the 
relation of (1) mean pressure ; (2) ignition lead ; (3) ther- 
mal efficiency to each other and to the mixture strength. 
Here it will be seen that each set of figures arrange them- 
selves more or less in a general direction, which seems to 
point to certain definite relations. compression ratios 
are indiscriminately mixed, yet the efficiencies are prac- 
tically uniform from mixture strengths of from 33 to 43. 
As the mixtures get richer, so the mean pressures in- 
oa. but it was evidently necessary to reduce the ignition 


Allowing for slight deviations, it seems clear that the 
results obtained by Professor Burstall are fairly consistent, 
and where variations from the dotted lines are prominent, 
— causes are suggested from a close study of the 
table. 

The J and Q trials were made at an aoe pated of the 
work ; but in view of the results obtained later, it would 
appear to be desirable to repeat these in order to deter- 
mine whether by proper treatment of the mixture effici- 
encies of from 39 to 40 per cent. are not im ible of reali- 
sation. From the figures noted for J, and Q:it would seem 
that the larger clearance volume demands stronger mix- 
tures, which, in turn, necessitate delayed ignition, and 
the latter affects the thermal efficiency prejudicially. It 
would be interesting to find out whether by securing 


| prompt combustion of the whole of the less dense charge, 


such as by firing from more than one point, it would be 
possible to obtain indicated horse-power efficiencies of 
about 40 per cent. with these lower compression pressures, 
with other ignition settings and similar mixture strengths. 

Professor Burstall claims that his figures show that, for 








each compression pressure, there is a particular mean 
pressure which gives highest economy for that compres- 
sion. It may be so, but it is most striking to notice in 
Fig. 2, that, so long as the ignition is properly corre- 
lated, the admission of stronger mixtures generates higher 
mean pressures with no great diminution, if any, in 
thermal efficiency. Professor Hopkinson conducted 
experiments upon a Crossley engine at Cambri Uni- 
versity to determine the effect of mixture stre' upon 
efficiency, but he does not appear to have paid much 
attention to the ignition timing, which, as practical 
men fully realise, is a very vital point. The results he 
has obtained are therefore of but little use as a check to 
the arrangement of figures shown in Fig. 2, which sug- 
gest the need of verification by other experimenters, 

As regards the air-engine standard of efficiency, it 
seems dubious whether this is a direct indication as to the 
a performances of the internal-combustion engine, 

ut as will be seen from Column 5 and Column 7, it 
appears that, in a suitably designed engine, the air-engine 
standard may be approached within 75 to 78 per cent. 
instead of 71 per cent., as hitherto expected from data 
obtained from tests made with engines having irregularly- 
shaped combustion chambers. Mtr. Dugald Clerk has 
stated, both in the discussion arising from the report and 
in his latest book, that he is unable to accept the ayerage 
efficiencies for the C and D groups of trials, as plotted 
in circles on Fig. because of their great deviation 
from the efficiencies he has been led to expect as a re- 
sult of his own and other experiments. Inspection of 
Fig. 3 will show, however, that as many as 12 out of 
the 22 tests resulted in figures for thermal efficiency 
higher than could be expected on this basis, while three lie 
as much below the 0.71 line (thickened) as the others do 
above. It seems incredible that an undiscovered error of 
any itude could have evaded agreement with the air- 
cycle efficiency standard so persistently and yet have 
given the more or less consistent results shown in Fig. 2. 

Briefly summarised, Professor Burstall’s results seem to 
show that, from a positively-scavenged gas-engine with a 
rationally-shaped combustion chamber :— 

1. Equal thermal efficiencies can be obtained through- 
out a wide vuage of compression pressures. (See results 
of Ay, Dy, Bs, Fy, &c.) 

2. Equal thermal efficiencies can be obtained from vary- 
ing mixture strengths, providing that ignition is properly 
correlated. (See results of A,, D,, Bs, b.. Ds, Cg, &e.) 

3. By increasing the mixture strength and delaying the 
firing point, higher mean pressures can be obtained with 
little, if any, loss of efficiency, within certain limits. (See 
results of A;, Dy, Cy, Dg, Ds, Ba, &c.) 

From consideration of the above, it seems a reasonable 
inference that the improved methods of ignition of recent 
years have been mainly responsible for the gradually in- 
creased thermal efficiencies noted in the table given in the 
second report of the Committee on Gaseous Explosions 
recently presented to the British Association at Winni- 
peg, and particularly to the more efficient control per- 
mitted by electrical devices. Such improvements syn- 
chronised with the adoption of increased compression 

pressures, and it isan open question whether the latter 
as not been credited with efficiencies that have been 
really due to ignition. 

If it be a fact that compression, after all, is of secondary 
importance, voy a men will be justified in the 
views they have held for many years, although they have 
been unable to present their case with scientific proof. 

Even as this is being written, the following extract 
from a paper presen by Mr. H. F. Smith to the 
National Gas and Gasolene-Engine Trades’ Association 
comes under notice :— 

‘* Compression.—A bout the first question that ordinarily 
arises is that of the per compression to use for pro- 
ducer- My experience has indicated that of all the 
several requirements this is perhaps of the least import- 
ance. For several years I have operated on producer-gas 
in electric-lighting service an engine having a maximum 
initial compression of 55 lb. per squareinch. This engine 
governs by throttling, and on conditions of light | the 
maximum ——— probably falls as low as 30 Ib. 
Nevertheless, the operations of the plant at all times hos 
been perfectly smooth and reliable, and the firing of the 
—— at these extremely low compressions perfectly 
regular. On the other hand, I have seen engines operating 
with 160 lb. to 180 lb. compression that were extremely 
unsatisfactory, and not even tolerably efficient.” 

It has been abundantly proved that very high com- 
pression pressures have not ee about any im- 
provement in thermal efficiency such as might be ex- 
pected from the air-engine standard. Mr. Dugald Clerk 
in his most recent paper before the Engineering Section 
of the British Association at Winnipeg, states :— 

‘‘Even with our present knowledge, however, it is 
becoming increasingly evident that certain limits are close 
upon us, and that further increases in indicated thermal 
efficiency will be ible only hy considerable altera- 
tions in the actual thermal cycle used, and that little 
further development is possible on the old lines of in- 
creasing compression. ... .” 

Is it possible that the results of the Institution of 
Mechanical Engineers’ Research Committee’s tests show 
that increased efficiencies may be obtained by giving 
equal attention to the ignition of the gas mixture as to its 
pre-compression ? ted tests upon Diesel engines of 
similar cylinder dimensions (15.75 in. in diameter by 
23.62-in. stroke) have shown equal thermal efficiencies 

r indicated horse-power to those obtained by Professor 

urstall even when working at half and three-eighths 
load (Proceedings I.M.E., , July, 1903), and in 
this type the prompt ignition of the combustible is 
obtained in a well-known manner. It is worth while 
to compare the form of the compression curves repro- 
duced in Professor Burstall’s report with those in the 
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distinctive diagrams of the Diesel engine. It will be seen 
that marked similarity occurs in all the more efficient 
tests, and in all those which show a rapid change of 
direction in the curve at the inner dead centre, giving a 
vertical explosion line, the efficiencies were poor. The 
problem seems to be to find out some method of igniting 
the gas mixtures which, avoiding early firing on the one 
hand, shall ensure combustion being started, so that com- 
plete inflammation is coincident with the departure of the 
piston from its point of reversal. i z 
In all questions relative to internal-combustion engines 
it is very dangerous to dogmatise. What seems probable 
to-day may be proved utterly impossible to-morrow. The 
above remarks are presented without insistence on their 
accuracy or otherwise. Results of isolated tests serve as 
but indifferent guide-posts, and, like statistics, may be 
made to prove or disprove preconceived ideas, according 
to the manner in which they are presented. At any rate, 
it seems desirable that in all experimental and research 
work careful notes should be taken of ignition timing, 
and similar tests should be repeated with more than one 
firing-point. 
Yours truly, 
September 10, 1909. W. A. Tooxky. 








“THE MAGNETIC STORM AND AURORA 
OF SEPTEMBER 25.” 
To THe Eprror oF ENGINEERING. 

Sir,— Your interesting comments invite a few remarks, 
I greatly fear that the modestly-proposed new theory 
as to aurore and magnetic storms being caused by a 
certain association of solar phenomena—viz, spots and 
prominences—is doomed to rejection from the very out- 
set, except under a condition set forth below. Many 
years of personally-made spectroscopic observations 
of solar evolutions enable me to say with definiteness 
that, often enough, spots, which are studded all round 
with eruptive prominences, can be seen crossing the sun’s 
disc, yet time after time their central-meridian passage 
is in no conspicuous way, if at all, marked by either mag- 
netic disturbance or auroral displays. Thus, in the 
present case, the fact that a prominence of an eruptive 
character was seen (by the way, surely not, as you write, 
‘‘at midnight”) overlying the spot, has, to my thinking, 
received quite an exaggerated share of attention, since 
this is quite a commonplace phenomenon. I say this 
without any cavilling spirit animating me against the 
observer in question. Indeed, this particular spot-group 
showed this particular phenomenon right from the day of 
its appearance on the east limb on September 18, and 
simultaneously showed extensive dark hydrogen flocculi, 
one a particularly large one and of very eruptive ten- 
dencies, extending southwards from the spot area, Strong 
absorption effects at the position of Ds, were also in evi- 
dence on most of the days this spot-group was observed 
by me. 

We are still seemingly unable to observe directly the 
pactionter activity ingredient which a solar outbreak must 
%e accompanied by soas to be productive of the terrestrial 
magnetic storm and the aurora, and certainly spots and 
reversals combined cannot alone represent that cause ; 
otherwise, according to my observational data of this 
year alone, we should have had shoals of magnetic storms 
and aurore. I am ready, however, to accept the pro- 
position of the association of the two phenomena being 
possibly causal, if the principle of defined ray-like direction 
of the propagation of the radiating agent outwards from 
the sun is granted, such rays not being necessarily radial 
and straight. 

I had it years ago, on the authority of one of our most 
painstaking students in solar research, that the magnetic 
needle never fails to respond to an aurora (at least in our 
altitudes), wherefore I submit that your pronouncement 
that ‘‘there are great aurorze without magnetic storms, 
and magnetic storms without auror,” requires modifica- 
tion, inasmuch as the first half of this dictum does not 
hold. Moreover, Nordenskjéld informed us years ago 
that, round the magnetic pole, he observed ment 
auroral manifestations in the shape of one or two con- 
centric auroral rings. This then may be the normal 
electric state, leaving a normal magnetic state to the 
needle, and not necessarily betraying such permanent 
presence in oscillations of the latter. 

Respectfully yours, 
ALBERT ALFRED Buss. 
“Barrowdale,” 22, Egerton-road, Chorlton-cum-Hardy, 
Manchester, October 8, 1909. 








**CALCULATION OF INDICATED HORSE- 
POWER.” 
To THR EpiTor oF ENGINEERING. 

Srr,—I would like to add something on the above sub- 
ject by way of still further simplifying the calculations by 
the slide-rule. For twenty-five years past I have com- 
puted indicated horse-power by “he slide, and used the 
following method:—Changing the PLAN, P D*S thus, 
33,000 42,000 
LN becomes S, the traversed distance by piston in feet 
per minute. A would become D? x 0.7854; but by 
dividing 33,000 by the fraction we get 42,000. 

One can_resolve mentally the piston speed from L in 
feet, and N the number of strokes per minute, thus re- 
ducing the operations on the slide. If S were 420 ft., 


then the product of P D® would at once give the indicated 
horse-power on the slide; and if 420 ft. gives this, then 
for any other speed it will be directly proportional. 

I maintain that 420 is much easier to read on the slide 
than either 252, as given by Mr. Wingfield, or 502, as 
given by Mr. Pickworth ; but 502 is obviously an error, 
It has also the advantage of being 


and should be 504. 





as exact as it is possible to read by the most powerful 
slide-rule. 

The operation would be simply the following :—Set 1 
of the C scale over diameter of cylinder on D. Over 
mean pressure on B is found the indicated horse-power 
for 420 ft. Set 420 on B under indicated horse-power 
thus found, and that for any other piston speed will be 
found on the A scale. 

Yours faithfully, 
JoHN WHITEHEAD. 

19, Dundonald-rvad, Kilmarnock, October 13, 1909. 





‘* FLOATING CRANE FOR MONTREAL.” 
To THe Eprror oF ENGINEERING. 

Sir, — Referring to the letter in your issue of yesterday 
from Messrs. Applebys, regarding the floating crane at 
Montreal, I must emphatically repeat that this crane is 
from my design. 

I am surprised that any attempt is made to deny it. 

I am amused at the lame explanation offered—‘‘ in 
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cranes of any given type there must necessarily be points 
of resemblance ;” and I contradict the assertion—‘“* the 
Montreal crane is totally different from the ‘ Hercules’ 
crane.” 

In the general arrangement and principal details the 
cranes are exactly alike, as you can see from the drawing* 
and photograph I enclose for your inspection. 

Tans truly, 
Gro. RvssELL. 

Belmont, Uddingston, N.B., October 9, 1909. 








WOLF’S SEMI-PORTABLE ENGINE. 
To THe Eprror or ENGINEERING. 

Srr,—I have studied the report of the test of the above 
with interest, and, as you su t, the results are truly 
remarkable—remarkable for the high efficiency of the 
engine and the low efficiency of the dynamo, which com- 
bine to produce the remarkable result (assumed) of 8.8 Ib. 
of steam per brake horse-power. 

This result has been so extensively advertised that it is 
surprising to find that it is based, not on a brake test, but 
assumption. Anyone who has had experience in testing 
engines will know that a mechanical efficiency of 98 per 
cent. for a horizontal semi-high-speed open-type engine, 
without forced lubrication, driving its own feed-pumps 
and condensing plant, is impossible. For such an engine 
88 per cent. is a high figure, and on this basis the steam 
used per brake horse-power would be 9.8 instead of 8.8. 

Another way of looking at it is to take the steam con- 
sumption per kilowatt—viz., 14.27 lb., equivalent to 
10.641b. per electrical horse-power. The usual efficiency 
of a dynamo of the size would be 92 per cent., giving a 
result of 9.78 lb. per brake horse-power. 

It is true there is the belt drive to be considered, but 
this isa drawback of the system, and for comparison with 
an English direct-drive set must be debited against it. 

The system is also extolled on account of its compact- 
ness, but when the belt drive is taken into account it will 
be found that all the inpeselty displayed in placing the 
engine on the top of the boiler is aoubraianh thereby, and 
the plant really takes up more room than a plant con- 
sisting of a generator directly driven by a high-speed 
engine, with a vertical or even a horizontal boiler. 

Surrounding the cylinders with the flue-gases certainly 


* [We reproduce this drawing herewith.—Ep. E.] 





would tend to produce a very low steam consumption, 
and in careful om such an arrangement might pass 
successfully through a trial. But is this a practical design 
for every-day use in the hands of an ordinary driver? It 
has now become generally recognised that, even under 
ordinary conditions, temperatures in excess of 500 deg. 
Fahr. are liable to be accompanied by trouble, with 
excessive wear and tear and oil consumption. But what 
about 600 deg. Fahr. inside, and possibly as much or more 
outside ? 

In this connection, it is noteworthy that the special 
design of engine and smoke-box does not figure in the 
pamphlet which has been extensively circulated through 
the nd whilst the abnormal steam and coal consump 
tion is giver full prominence. 

I notice that the indicator-cards are set: aside in the 
interests of the result, but over here the fact of the 
indicator-cards showing unbelievable efficiencies would he 
considered to vitiate the trial, and entail repetition of the 
test until everything wasin harmony, and more especially 
would this be so when the final results were so abnormal!) 


I enclose my card, and remain, Sir, 
Yours truly, 


Smethwick, October 12, 1909. ENGLISHMAN. 








FORMULA FOR PRESSURE AND TEM- 
PERATURE OF SATURATED STEAM. 
To THE EpiTor oF ENGINEERING. 

Srr,—In your issue of August 6, page 167, is given 
another new formula for pressure and temperature of 
saturated steam. 

In Regnault’s original paper on ‘‘ Pressure and Tem- 

rature of Saturated Steam,” he reconstructed a formula 

rst suggested by Roche, which he called ‘‘ Formula K.” 
This represented his results more closely than any other 
formula, and has also been shown to represent other ex- 
perimental results with great accuracy, particularly 
those for high pressures and temperatures considered in 
the article mentioned. This formula was discussed in 
the paper of Regnault alluded to. and also in your issue 
of January 4, 1909. I gave some discussion in the matter 
in the Physical Review, vol. xxv., No. 6, December, 1907, 
sage 465. The algebraic form of the formula, as given 
xy Regnault, may be modified somewhat, and the fol- 
lowing form obtained. This is, of course, equivalent to 
the original formula :— 

log p = 45.8372 — (0.0264052 — 1.16589/T) —1. 


Here p is the pressure of water in millimetres Hg, and 
T is the corresponding absolute Centigrade saturation 
temperature. 

All experimental results on the subject differ, and we 
cannot expect to have an exact formula. The fact that 
a given formula coincides almost exactly with the results 
of a single experimenter does not demonstrate that it is 
correct. Coincidence with an average must be sought. 
Does the new formula give appreciably better results in 
view of all observations than this old.‘ Formula K ”’ 

It may be mentioned that a formula of the form here 
given, with different values for the constants in the paren 
thesis, represents vapour pressure for any substance with 
great accuracy. This matter is discussed in the Physical 
Review paper above mentioned. 

Yours faithfully, 
SanrorD A. Moss. 

West Lynn, Mass., October 2, 1909. 








THE INSTITUTION OF MECHANICAL ENGINEERS : GRA- 
DUATES AssocIaTION.—The first general meeting of the 
session was held on Monday, October 11, at 8 p.m., Mr. 
Mark Robinson occupying the chair. The annual report 
of the previous session was presented and adopted by the 
meeting. A paper entitled ‘ Invention and Industrial Pro- 

ress, with a Treatise on the British Patent System,” by 

Mir. J. E. S. Lockwood, was read; the discussion 
was opened by Mr. A. B. Symons, and the following 
graduates took part: Messrs. R. D. McGroarty, S. A. 
Smith, and Mr. J. S. Warner, Assoc. Member. The 
chairman also took part in the discussion. 





Royat AGRICULTURAL Socrety OF ENGLAND: LIVERPOOL 
Snow, 1910.—It has been definitely decided to hold the 
show of the Royal Agricultural Society of England at 
Liverpool (Wavertree Playground) in the week following 
the Ascot Meeting, from Tuesday, June 21, to Saturday, 
June 25, 1910. The society have also decided to institute 
competitions for the best-managed farms in Lancashire 
and Cheshire, and classes will be provided for large and 
small arable farms and large pot small stock or dairy 
farms, with prizes of 100/. and 50/. for the large farms, 
and 502. and 251. for small farms, the total amount of the 
prizes being 4507. Detailed particulars of the farm prize 
competitions will be forwarded on application to the 
secretary, 16, Bedford-square, London, W.C. 





Prrsonat.—The Expanded Metal Company, Limited, 
inform us that they have appointed Mr. B. J. Miller, one 
of their works’ representatives, to succeed the Jate Mr. 
Harry Mason as their representative in Manchester and 
district. The company’s Manchester address has been 
changed to Temple Chambers. 33, Brazenose-street, Man- 
chester.—Mr. Thomas Athey, formerly manager of Messrs. 
Spencer, Santo, and Co., the old-establis ed building 
contractors, of Warwick-road, Kensington, has joined the 
staff of the British Uralite Company, of 16, St. Helen’s- 
place, E.C.—The council of the University of Bristol. 
with the concurrence of the Society of Merchant Ven- 
turers, has appointed Mr. Albert Player Isaac Cotterell, 
M. Inst. C.E., as lecturer on sanitary engineering in the 
faculty of engineering, which is provided and maintained 
in the Merchant Venturers’ Technical College, 
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SPIRAL SELF-CENTERING CHUCK. 
CONSTRUCTED BY MR. CHARLES TAYLOR, ENGINEER, BIRMINGHAM. 
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THE above illustrations show a special self-centering 
chuck manufactured by Mr. Charles Taylor, of Bar- 
tholomew-street, Birmingham. The two and three-jaw 
forms of this chuck have been on the market for some 
years, and are in use in large quantities, but the four- 
jaw form, shown in Figs. 1 and 2, is of recent introduc- 
tion. In essence the chuck consists of a rotating part 
with a cone-shaped concave face, on which a spiral 
V-thread is cut, the other face being cut into teeth form- 
ing a circular rack. This rack gears with the small 
driving-pinions, which are actuated by a wrench in 
the usual way and drive the rotating part. The spiral 
is covered by a cone-shaped housing, in which the jaw- 
ways are formed. The jaws have teeth cut at the 
back to correspond with the thread of the spiral, so 
that when this is rotated they are opened or closed. 
Other details will be seen from Figs. 3, 4, and 5, which 
show an 8-in. three-jaw chuck. 

As compared with the usual form of scroll chuck, the 
spiral construction has the advantage that the line of 
pressure on the thread, acting perpendicularly to the 
face of the jaws, is largely taken on the solid metal of 
the rotating part, heron of being taken directly by 
the thread.” This enables a finer pitch to be employed 
than is possible with scroll chucks, which require large 
threads in order to obtain adequate strength. The 
alvantages are two-fold, more wearing surface is ob- 
tained, and it is — to harden the spiral without 
introducing the danger of breaking the threads. This 
hardening is hardly possible with the large threads of 
scroll chucks, which frequently bend or, under the 
sess of heavy work carried in the topmost steps of 
the jaws, sometimes break. The spiral and jaws of 
these chucks are made of hardened steel, while the 
pinions are case-hardened. The working parts are 
xround after hardening. 

Che advantages claimed for the new four-jaw model 
over the three-jaw type are the possibility of holding 
Sjuare or octagonal bars and forgings, gong with 
the added gripping power for heavy work on round 
bars, as with the four jaws there is less tendency for 
the bar to wedge itself sideways between two of the 





























jaws. This wedging puts great strain on a chuck and 
tends to loosen the grip. 

Fig. 1 shows a four-jaw chuck fitted with special 
jaws for bar work, and Fig. 2 one fitted with the usual 
stepped jaws for general turning. The chucks are 
made from 3 in. to 24 in. in diameter. 








INDUSTRIAL NOTES. 

In last week’s ‘‘ Industrial Notes” reference was 
made to a speech at York by the organising secretary 
of the Amalgamated Society of Railway Servants, in 
which he sme) most imprudently at least, to the 
prejudices of the capitalist arbitrators selected to pre- 
side over the Arbitration Courts to deal with matters 
in dispute. At the annual conference held at Leicester 
last week the report of the general secretary, endorsed 
by the executive, of course, wag emcee 9 in which 

e results of the year’s working were referred to as a 
‘*triumph.” Mr. Bell, M.P., stated that ‘‘the for- 
mation of the Conciliation Boards had been completed 
on practically all railways. Outof 89] seats, 720 were 
gained by members of the society.” This shows that 
undue pressure, if applied, had failed to do its work. 
Mr. Bell, M.P., complained ‘‘ of obstructive and unfair 
methods adopted by some of the companies, and by 
members of sectional societies and non-unionists, whose 
action was not at all creditable to men posing as trade- 
unionists.” He went on to say that ‘‘ whilst the work 
accomplished had not met with the success it un- 
doubtedly deserved, the fact must not be overlooked 
that they had succeeded in obtaining valuable conces- 
sions and principles for which they had been fighting 
for many years. During no period of the society's 
existence had so much been obtained on behalf of the 
members4ind of railway men generally.” In a speech 
in the Corn Exchange, Leicester, Mr. Bell warned the 
men against asking for too much ata time. He said: 
‘*They should not ask, as in the past, for a large 
number of concessions all at once, but should rather 
make up their minds as to what were their most press- 
ing grievances, and not rest until they were redressed.” 





This was received with cheers. Moderate counsels 
like these ought to have a good effect in restraining 
the extremists. 

The attacks on Mr, Bell as general secretary, and 
as a Member of Parliament, are not likely to advance 
the welfare of the members of the Society and of rail- 
waymen generally. They were quite inexcusable, and 
have left an unpleasant impression. The immediate 

unds of the attacks were that Mr. Bell did not see 
is way clear to oppose some Railway Bills in Parlia- 
ment, so as to prevent their passing. Such attacks are 
not likely to encourage the companies to make conces- 
sions, except under the most direful compulsion. Had a 
railway company been guilty of such treatment as 
that meted out to Mr. Bell by delegates at the Confer- 
ence, there would have been a howl of indignation in 
the ranks of railway employés. But there was an 
anterior cause for the pr am cag Mr. Bell has refused 
to sign the Labour Party’s constitution, and hence 
he is assailed. This is not liberty, but tyranny ; such 
a policy will not help, but retard the progressive 
improvement in the condition of the masses. 

r. Bell’s case was discussed in camera on Thuts- 
day, the 7th inst., he being permitted to be present to 
hear the charges made against him. It appears that 
his two colleagues in Parliament were the chief wit- 
nesses against him. A resolution was then moved and 
seconded demanding the resignation of the general 
secretary. In the resolution the two members are 
named, and the specific charge is made as to Mr. Bell’s 
action on the Railway Amalgamation Bill, and also 
as to “‘his general conduct.” On a vote being taken 
twenty-five voted for the resolution and thirty-two 
against. The chairman and two other delegates were 
neutral. That resolution being lost, the following was 
submitted to the meeting, as follows :—‘‘*This Congress, 
after considering the report of the executive committee 
with respect to the Great Northern, Great Eastern, and 
Great Central Amalgamation Bill, and the circum- 
stances concerning the action of the general secretary 
in Parliament regarding the North-Eastern Bill in 
the House of Commons, on the application from the 
Leeds Central, St. Pancras, and Newton Heath 
branches, believes that the best solution of the diffi- 
culty that has been continually recurring will be to 
appoint a Parliamentary secretary, who shall have the 
conduct of all Parliamentary matters. We therefore 
instruct the executive committee to make provision 
for the general secretary to be relieved of those duties, 
and appoint a Parliamentary secretary, who shall have 
— of those matters and be responsible for carrying 
out the policy of this Society, as outlined from time to 
time by this Congress.” This extraordi resolution 
was carried by forty-five, only eight being againat it, 
and six neutral. 





The annual conference of the Miners’ Federation of 
Great Britain opened at Newcastle on Tuesday in last 
week ; the sittings terminated on the Friday following. 
This is the first conference at which Durham and 
Northumberland have been represented, and it was an- 
nounced that the Forest of Dean miners had applied 
to be admitted into the Federation. All the great 
mining centres are now represented in the Federation. 
The first day was occupied with formal business and 
the president’s address. Mr. Enoch Edwards, M.P., 
reviewed the work of the older conferences, and of the 
bodies then in existence, up to the time of the forma- 
tion of the Federation in Manchester, in 1888. He 
pointed out the work done in favour of the mini 
population—in wages, hours of labour, and genera 
conditions of employment. He vindicated the Mines 
Eight-Hours Act. He declared that the economic 
ond trading conditions were adjusting themselves to 
the newer conditions under that Act. He referred to 
the Labour Party, and to the union of the miners 
therewith, and hoped that nothing but good would 
come of it. The second day was chiefly devoted to 
mines inspection, more inspectors being demanded. 
It was stated that with the present number all. the 
mines could only be inspected once a year. It was 
su ted that practical miners should be appointed as 
sub-inspectors. They did not complain of the in- 
spectors, but of the inadequate number ; inspection 
could not be efficient as things were. It was also 

roposed, and carried, that a measure should be intro- 
Seoet into Parliament to prevent evictions in the case 
of a strike. 





The Miners’ Federation Annual Conference carried 
a resolution in favour of the nationalisation of land, 
minerals, mines, and railways, and some delegates 
urged that the Federation should organise a campaign 
to demand a Government measure for all those pur- 
poses. Another resolution was for the appointment of 
a Minister of Mines. Mr. Harvey, M.P., declared the 
demand a reasonable one, for the mining population, 
inclusive of dependants, represented one-ninth of the 
whole population. It was reported that the new execu- 
tive of the Federation had before them the question of 
the refusal of Messrs. Burt and Fenwick to sign the 
Labour Party’s constitution, and that they (the 
executive) decided that it was a matter for the 
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Northumberland Association, and not for the Federa- 
tion. Moreover, as the question was not on the 
agenda, it was stated that the president would rule 
any motion or discussion on the subject. out of order. 
When it was mentioned on Friday, the last day of the 
ocnference, it was simply stated that the Federation 
could not go back from the resolution of the last con- 
ference—namely, that the Miners’ Members must act 
with the Labour Party. A resolution was unani- 
mously passed in favour of a minimum wage of 8s. per 
day—at the rate of ls. per hour. A propogal to abolish 


piecework was not pressed, as it wa3 stated that there Regi 


was no unanimity in favour of its abolition—rather the 
reverse, 





The Amalgamated Engineers’ Journal for the current 
month deals with the Budget in its Edicorial Notes, 
and especially with Lord Rosebery’s attitude to- 
wards it. The Notes are free from bitterness, and 
there is no personal allusion in them that the noble 
Lord could find fault with. The chart relatin 
to the unemployed, as affecting the Amalgamat 
Society of Engineers, shows a decided improvement in 
last month’s proportion of unemployed, but it was 
still slightly over 9 per cent. of the total membership. 
The latter showed a decrease of 119, leaving the 
aggregate at 107,472, as compared with 109,864 a year 
ago. The total on donation benefit was 9728—a de- 
crease of 630; on sick benefit, 2316—decrease, 61 ; on 
superannuation benefit, 5843— increase, 11. The cost 
of the latter benefit is now at the rate of 7d. per 
member per week. The tax on the members to meet 
all these payments for benefits, as well as all other 
expenditure, is exceptionally great. At the date of 
the report the society was being balloted on the 
question of a levy of ld. per member for the men 
on strike in Sweden ; if the vote is carried a cheque 
for the full amount will be sent forthwith. Voting 
was also taking place for delegates to the Labour 
Party’s conference at Newport in January next, 1910. 
The vote was also being taken upon the wages ques- 
tion in London, as to the continuance of the then rate 
of wages for five years, instead of a reduction in wages 
of 2s. per week, as proposed. There are a number of 
independent articles, biographical and otherwise, in 
the Journal. 





The Jronworkers’ Journal for this month reports 
the result of the executive council’s consideration of the 
conclusions of the conference on the revision of the 
rules of the Association, and puts them into such form 
as may be required for registration by the Chief Regis- 
trar of Friendly Societies. In general the result is 
most advantageous for the members. The benefits 
have been revised and extended ; the scale now is:—Out 
of work, 12s. per week ; discharged benefit, 12s. per 
week ; strike pay, 15s. per week ; lock-out pay due to 
disputes in other trades, 15s. per week ; victimisation 

y, 15s. per week ; funerals, up to 14/. ; children, 1/.; 
rd eel by accident, 50/. The report of the half- 
yearly meeting of the Northern Board of Arbitration 
shows improved conditions in the iron and steel trades. 
There was an increase in the works represented on 
the board, by the re-starting of the works of an im- 
portant company on the North-East Coast. Wages 
remained unchanged at the two reductions in the past 

ear. The same result was decided upon at the 

lidland Wages Board at the last ascertainment. 
The slight improvement was not sufficient at date to 
advance the rates of wages, but the tendency in prices 
was to secure an advance at the next ascertainment, 
if things went on as they then stood. The wages scale 
had, at least, this effect, it steadied wages on the basis 
of prices, and prevented disputes which the variations 
in market values might have led to. 





The report of the National Union of Boot and Shoe 
Operatives states that ‘‘ trade, for the time of year, is 
about normal, but adds, ‘‘from the point of view of 
employment the position is not at all satisfactory ; 
large numbers are constantly on the out-of-work fund, 
showing that machinery is more and more taking the 
place of hand labour.” That is so in all trades 
where mechanical inventions can be applied to pro- 
duction. It is pointed out that reduction of working 
hours in all trades is a necessity. Disputes in the 
month were few, and not serious, In one London firm 
trouble had again arisen, and the workers were out on 
strike. At another firm the dispute was settled 
amicably. At Kingswood several disputes occurred, 
but were arranged satisfactorily: for the operatives. 
At Bristol a large and old-established firm read into 
the “ ———— terms of settlement ” that they 
were at liberty to deduct from the wages the value of 
the reduction of hours from 54 to 524. The men 
resented this, and the question was referred to the 
heads of the Manufacturers’ Federation ; they replied 
that there was to be no reduction in wages, and the 
matter was settled. It is thought that this will 
not again be raised by any firm. At Kettering a 
new quantity statement has come into force, with 
advan to the clickers. At Bristol the Board of 
Conailiation and Arbitration has settled a minimum 





wage for clickers and pressmen by award of the arbi- 
trator, the terms of which are given. The members 
are ie to carry out loyally all the conditions in that 
aw 





The Trades Boards Bill has passed into an Act, 
having received the Royal Assent. The first prose- 
cution under the Act was in the chain-making trade, 
an industry not at first scheduled, which was added 
in its stages through Committee. A firm of nail and 
chain manufacturers were summoned at the Rowley 
is Police Court, in the Cradley Heath district, for 
giving out iron to outworkers wrongly descri as to 
sizes and prices. The magistrates fined the defendants 
10/, and 3/. 13s. costs. 


A curious case came before the Salford Corporation 
last week in t of the minimum-wage resolution 
relating to the employés of the Corporation. A com- 
mittee had decided that it was not to apply to clerks. 
This was resented, and a proposal to iodide them was 
carried. The additional cost, it was stated, would 
only be about 74/. a year, all told. 


The result of the General Election in Queensland, 
sent by cablegram, is reported to be as follows :— 
Government, 40; Labour, 28 ; Independent Opposition, 
4. The Government has thus enormously strengthened 
its position in the House, while Labour has lagged 
behind. This is the result of aggressive tactics. 








There was practically no change in the position of 
the iron and steel trades at the last market previous 
to the quarterly meetings held this week. The attend- 
ance was not large, and very little business was done, 
but the tone was fairly strong. It was not antici- 
pated that prices nome be greatly altered, as was 
the case a month ago. The political situation has 
checked business. 





The following, however, is an indication in another 
direction. The Wages Board of the Cleveland district 
at its meeting last week advanced the wages of blast- 
furnacemen | per cent. for the current three months, 
the advance in the price of pig iron showing a rise of 
8d. per ton. 

The arbitrator appointed by the Board of Trade has 
given his award in respect of the London watermen’s 
apprentices in their favour, having decided on a twelve- 
hour working-day. The masters are to arrange at 
what hour work shall begin, 6, 7, or 8 a.m., unless 
there is a special agreement otherwise, or a fixed 
custom. 





The condition of the cotton trade is such that it is 
agreed to prolong the short time previously fixed. 
Moreover, there appears to be a probability of short 
time being pare internationally owing to a shortage 
of material, due to corners in the American markets. 





The Home-Office figures given in a Blue-Book show 
that during last year 2,080,672/. were paid as com- 
pensation under the Employers’ Liability Act, 1880, 
and the Workmen’s Compensation Act, 1906. Both 
were in full operation in 1908, being the first full year 
of the latter’s operation. 





Labour difficulties still exist in some of the coal- 
mining districts of Notts and Lancashire, indirectly 
the result of the Mines Eight-Hours Act ; but gener- 
ally matters are settling down. 





THE ACTION OF AIR AND STEAM ON 
PURE IRON.* 
By J. Newton Friend, Ph.D., M.Sc. (Darlington). 


Tue whole subject of the corrosion of iron is one of 
great importance, both from a commercial and a purely 
scientific point of view. The desirability of pursuing 
further research upon it can therefore be scarcely exagge- 
rated, until the numerous problems connected therewith 
have met with a satisfactory solution. 

In a recent communication to this Journal} I have dealt 
fully with the action of air, water, and steam upon various 
forms of iron at temperatures not exceeding 100 deg. 
Cent., and mentioned that experiments were in progress 
with the object of determining their action at higher tem- 
peratures. As the results obtained have reached the 
stage at which they can be safely discussed, it seemed ad- 
visable to give them publication at this date. 

The iron used in this research was in the form of thin 
foil, which analysis showed to contain 99.9 per cent. of 
the pure metal. 

Action of Ordinary Air on Iron.—It is well known that 
when iron is heated in air it soon becomes tarnished, and 
the particular shade which the iron assumes gives a rough 
indication of the temperature. In order to compare the 
action of ordinary moisture-laden air on pure iron with 
that of perfectly dry air and of steam, each of varying 
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temperatures, the following experiments were per- 

‘ormed :— 

A tube, sealed at one end and containing a bright strip 
of iron foil, was immersed in an oil bath am | maintained at 
100 deg. Cent. for five hours. At the end of this tim: 
no alteration in the appearance of the iron could he 
detected. The temperature was now raised to 150 deg. 
Cent. for a further period of five hours. Even after thi: 
treatment it was almost impossible to decide by mere 
observation whether or not the surface of the metal was 
tarnished, for the action was so slight. 

_A fresh strip was now heated to 220 deg. Cent. in » 
similar manner, but in twenty minutes a slight straw tint 
developed, which became more pronounced as the heating 
was prolonged. 

At higher temperatures the oxidation of the iron was 
much more rapid, and an almost momentary immersion 
in a lead bath at 350 deg. Cent. sufficed to produce a 
clear blue tirit. 

Action Ff Camara Dry Air upon Iron.—In view of the 
fact that H. Brereton Baker has frequently drawn atten- 
tion to the influence exerted by minute traces of water- 
vapour on certain reactions, it was interesting to inquire 
whether or not pure iron would undergo oxidation on 
exposure to air at different temperatures dried over 
phosphorus pentoxide. The following results were 
obtained :— 

1. A tube containing a strip of iron, about 6 milli- 
metres long and 4 millimetres wide, separated from some 
phosphorus pentoxide by a loose plug of glass-wool, was 
sealed. After the lapse of four months the end containing 
the iron was immersed in an oil-bath at 190 deg. Cent. for 
30 minutes. As the change produced was exceedingly 
slight, the temperature was raised to 220 deg. Cent. After 
the expiration of a second half-hour the iron had assumed 
a light-straw tint. 

2. Two tubes similar to the above, one of which had 
been kept for three months, and the other six, were 
ay into a bath of molten lead at a temperature of 

eg. Cent. In afew moments the iron had assumed 
a bright-blue colour. 

We thus see that the entire absence of moisture will 
not prevent the oxidation of pure iron at temperatures of 
about 200 deg. Cent. and upwards. These experiments 
are therefore being continued, in order to include a wider 
range of observation. 

Action of Steam on Iron.—For many years chemists have 
been familiar with the fact that, when steam is passed 
over heated iron, hydrogen gas is set free, and hammer- 
scale, or magnetic oxide of iron, remains behind. The 
equation usually assigned to this reaction is 

3 Fe +4 H,O = Fe,0, +4 Ho. 

In my previous paper* attention has been drawn to 

the fact that a mixture of ey steam and air may be 

over pure iron at 100 deg. Cent. without producing 
any visibleeffect. The following experiments were there- 
fore undertaken with the object of determining if pure 
Co,-free steam has any action upon pure iron at tempera- 
tures above 100 deg. Cent., and, if so, at what tempera- 
ture that action begins. 

Temperature Range, 100 Deg. to 250 Deg. Cent.—The 
apparatus used in these experiments is shown in the 
figure. The distilling flask A, of 500 cubic centimetres 
capacity, contained a 2-normal solution of potassium 
hydroxide, and was immersed in an oil-bath, the tempera- 
ture of which was maintained at approximately 125 deg. 
Cent. In order to prevent bumping, the level of the 
potash solution was kept slightly lower than that of the 
oil in the bath,t and small pieces of capillary tubing, 
sealed at one end, were dropped into A at the beginning 
-of each experiment. It was found that, by adopting 
these precautions, a steady ebullition of the potash could 
be secured without the manifestation of any tendency to 
bump. The glass condenser B C was, in the later experi- 
ments, fused on to A at B, and connected with the glass 
tube C D by means ofa short piece of rubber tubing. The 
free ends of the tubes at C were filed to fit one another, 
in the manner indicated by Bone and Coward,} so as to 
make a tight joint. : ’ 

At the begkenind of the experiment a strip of iron foil, 
3 centimetres long, was put into C D, together with a few 
drops of potash solution to remove any adhering carbon 
dioxide. A was now raised to boiling-point, and the 
steam condensing in B C washed the potash away from 
CD. When the water escaping from the open end F 
showed no alkalinity to phenol phthalein, F was closed 
with a mercury =o f the condenser BC allowed to run 
dry, and the oil-bath E heated to various temperatures, 
not exceeding 250 deg. Cent. After half-an-hour’s expo- 
sure to the action of the steam at any one temperature 
the experiment was stopped by cooling A and allowing 
a solution of potassium hydroxide to be sucked up through 
F into C D. . 

In no case was the iron found to be appreciably tar- 


nished. 
Temperature range, 300 deg. to 600 deg. Cent. 
1. i Caer Tubes. —At first B C and C D were made 


of copper, whilst the oil in E was replaced by lead, the 
temperature of which was determined by means of a plati- 
num resistance thermometer enclosed in a silica tube. 
The india-rubber joint at C was prevented from perish- 
ing with the heat by a loose wrapping of filter-paper kept 
moistened by a slow stream of water. The experiments 
were carried out in a manner precisely similar to that de- 
tailed above, save that before each fresh experiment C D 
was heated in a current of pure hydrogen gas to reduce 
any oxide. The following results were obtained :-— é 

periment I.—Four strips of foil, from 2 to 3 centi- 


* Op. cit., page 21. 
+ See Friend, Op. cit. 
+t Transactions of the 
i page 1984. 
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metres long, were heated 30 minutes at 330 deg. Cent. 

Che strips remained quite bright, but each was attacked 
logally at about four different places—presumably where 
they had lain in contact with each other. 

Experiment II.—-One strip of foil was heated for 20 
minutes at 445 deg. Cent. The metal was decidedly 
tarnished. : 

Erperiment III.—A_ strip of foil wa3 heated for 30 
minutes at 520 deg. Cent. The metal was thoroughly 
attacked. 

It would appear from these experiments that pure iron 
is attacked ty pure steam at some temperature inter- 
mediate between 330 deg. and 445 deg. Cent. To arrive 
at a more accurate determination of the temperature, 
however, it was necessary to eliminate several possible 
errors :— 

(i.) Caustic potash readily effects the oxidation of 
metallic copper in me rere of air, and the oxide thus 
produced is rapidly uced_by iron to cuprous oxide at 
temperatures near 350 deg. Cent., with the simultaneous 
formation of iron oxide.* It is clear, therefore, that 
during the initial s of the experiment the inside of 
CD could scarcely fail to become oxidised, with the 
result that, on heating in the lead bath, the iron became 
slightly tarnished. 

(ii.) Although the temperature of the bath could readily 
be determined, it was always possible that the tempera- 
ture of the steam inside C D was slightly lower than this. 
As this is, unfortunately, an unknown factor, a correction 
could not be applied. 

(iii.) It is well known that iron, in common with many 
other metals, possesses the property of absorbing quan- 
tities of different gases, such as the oxides of carbon, 
hydrogen, and nitrogen, and the gases are evolved when 
the metal is heated.+ It will be clear that these gases, 
even though present in very small quantity, might exert 
a disturbing effect upon the reaction under consideration. 

(iv.) The most serious source of error, and one which 
it was found impossible to obviate entirely, lay in the 
difficulty experienced in removing every trace of air 
from A and BC. This was rendered practically impos- 
sible, because a number of capillary tu sealed at one 
end, had to be introduced into the potash solution imme- 
diately before each experiment, in order to prevent 
bumping. The error thus introduced is, of course, slight. 
It has already been shown, however, that air attacks iron 
fairly rapidly at temperatures above 200 deg. Cent. Con- 
sequently it cannot be expected that iron will remain 
absolutely untarnished, after exposure to steam contain- 
ing traces of air, for any lengt ened period. Bearing 
his in mind, however, it will be seen that the experi- 
ments described in the sequel, though but approximations 
to the truth, are not without value. 

2. In Silica Tubes.—In order to eliminate the first two 
possible sources of error mentioned above, tubes of trans- 
parent silica were employed, of internal diameter 0.4 
centimetre. The length of that part of CD actually 
immersed in the bath E was 23 centimetres, and the strips 
of iron (usually two in number) were placed at the oppo- 
site end to that by which the steam entered. The latter 
had therefore to pass through a considerable length of the 
heated tube before reaching the iron, and had thus a better 
opportunity of attaining to the temperature of the bath. 
Only such iron was used as had been previously heated to 
redness for ten hours in vacue, whereby the greater part 
of its occluded gases would be expelled. To remove the 
air as completely as possible from A and BOC, the potash 
was kept vigorously boiling for from one to two hours 
before the experiment was commenced, and the condenser 
allowed to run dry. The silica tube CD could not be 
filled with potash solution, however, as in the corre- 
sponding experiments with copper tubes, for the iron was 
rapidly tarnished by the action of the silica when all 
the alkali had been washed away, and before the 
passage of steam was commenced. CD was therefore 
filled with semi-normal ammonium hydroxide solution, 
which served to expel all the air from the tube. On 
connecting at C, the steam rapidly expelled the ammonia 
and most of the water, and immersion in the bath, already 
at the desired temperature, served to vaporise rapidly 
any remaining liquid. At the end of the experiment 
hath E was removed, and, after cooling to nearly 100 
deg. Cent., CD was rapidly disconnected and plunged 
into a trough of dilute potash solution. This served at 
once to cool the tube and preserve the iron in contact 
with -~ silica. The metal was then removed and ex- 
amined, 

The following results were obtained :— 

Experiment I. 
Temperature of oil-bath E .. 202 deg. to 297 deg. Cent. 
Passage of steam .. és 60 minutes. 
Result : The metal was very slightly tarnished. 
Experiment II. 
Temperature of lead bath E 330 deg. Cent. 
Passage of steam .. a -- 60 minutes. 

Result: Exactly the same as in Experiment I., save 
that in addition to the slight tarnishing, one strip had a 
small dark spot where the second strip had lain across it. 


Experiment ITI. 
Temperature of lead bath, E 360 deg. Cent. 
Passage of steam a 60 minutes 
Result : The metal was a dark-straw colour. 


Experiment IV. 
Temperature of lead bath, E 380 deg. to 300 deg. Cent. 
Passage of steam .. ve 60 minutes. 





, A research into the nature of these reactions is 
already in progress. 

* See Belloc, Comptes Rendus, vol. cxlv., page 1280; 
Boudouard, sdnd., 1283; Sieverts, Zeitschri fiir 
Piystkalische Chemie, vol, 1x., page 129. 





Result: The metal was very much darker, and 
thoroughly attacked. 

Similar experiments were als» performed for 30 minutes 
each at 430, 450, 470, 510, and 550 deg. Cent. ; and for 
60 minutes each at 439, 470, and 500 deg. Cent. In every 
case the metal was found to be Gunedihy attacked. 

Since the iron was only very slightly tarnished, but to 
an equal extent, in Experiments I. oa IIL., although the 
temperature difference was above 30 deg. Cent., it seems 
reasonable to conclude that the oxidation was caused 
by the traces of air in the apparatus, to which reference 
has already been made. Since these traces of air will 
remain practically constant in amount for any one appa- 
ratus, the increased oxidation observed in Experiment 
III. at 360 deg. Cent. may beattributed to the action of 
the steam. As the temperature is raised to 380 deg. 
Cent. and upwards, the corrosion becomes still more 
marked. 

_ It appears, therefore, that steam begins to decompo: 
in the presence of iron at some temperature Hee od 
between 330 dog. and 360 deg. Cent.—say, 350 deg. Cent. 
in round numbers. It ia highly improbable that any 
definite temperature could ever be fixed exactly at whic 
the decomposition of steam might be saidto begin. Forat 
a certain temperature the amount of decomposition which 
could take place might be too small for detection in one 
hour, and yet in the course of several hours, days, or 
weeks, be most pronounced. Furthermore, the physical 
condition of the iron and of the wallsof the tubes through 
which the steam passes will probably exert a marked 
influence, for it is well known that gases are very sus- 
ceptible to changes in this respect. 

Another way of determining whether or not iron is 
attacked by steam at any particular temperature would 
be to observe if hydrogen-gas escaped during the experi- 
ment. An “oe is being devised with this object in 
view. The advan is that the effect of traces of air 
would be negligible, but, owing to the solubility of hydro- 





en in water, the temperature at which this gas could be 
Getected would be almost certainly above that at which 
the steam begins to undergo decomposition. 

It may be of interest to place on record here the action 
of molten lead on silica. Re immersion of the latter 
for periods varying from thirty to sixty minutes in length, 
at temperatures ranging from 330 deg. to 450 deg. Cent., 
produced but little effect. Un cooling the lead could be 
readily scraped off, leaving the tube nearly as transparent 
as before. After the pelongedl immersion at 500 deg. to 
600 deg. Cent., extending over several hours, to which 
the pyrometer-tube was exposed, the lead was less 
readily removed. On scraping thoroughly and immersing 
in nitric acid for several hours the tube me near 
clear again, though a slight milkiness still persisted. it 
will thus be seen that transparent silica tubes form an 
excellent protection for a pyrometer immersed in a lead 
bath—at any rate when the temperature does not exceed 
600 deg. Cent. 

The results detailed, above are capable of explanation 
in two ways :— : 

(¢.) We may assume, as is usually done, that the iron 
itself decomposes the steam at those temperatures 
at which corrosion takes place. 

(ti.) The reaction may be regarded as taking place in 
two stages, comprising, first, the dissociation of the 
steam, and, secondly, the union of the oxygen 
thus liberated with the metallic iron. 


The former view is not easy to reconcile with the fact 
that hydrogen gas readily reduces the oxides of iron to 
the metallic condition—a reaction which is the direct 
reverse of that under discussion. 

On the other hand, the second view* explains the above 
anomaly, and is also in harmony with our knowledge of 
the dissociation pressures of oxygen in equilibrium with 
steam and oxide of iron. 

Alfred Holt, jun.,+ has recently attempted to determine 
the lowest temperature at which the dissociation of steam 
becomes a measurable quantity. He finds that at 775 deg. 
Cent. very small volumes of electrolytic gas.can be col- 
lected—a fact which proves that dissociation must begin 
at considerably lower temperatures. There can, therefore, 
be no objection to the assumption that at 350 deg. Cent. 
steam is slightly dissociated, although the degree of dis- 
sociation may be excessively small. It will be clear that, 
if the partial pressure of the oxygen is ever so — y 
greater than the dissociation pressure of any oxide of 
iron at the same temperature, oxidation will take 

lace. Now Waldent has shown that at temperatures as 

igh as 1350 deg. Cent. the dissociation pressure of 
ferrosoferric oxide (Fe,0,) isso small as to elude detec- 
tion. At lower temperatures it will be presumably 
smaller stil], and may well be of the same order as that of 





* Advocated by the present author, see Proceedings of 
the Chemical Society, 1909, vol. xxv., page 90. 

+ Philosophical Magazine, 1909, vol. xvii., page 715. 

+ Journal of the American Chemical Society, 1908, 
vol. xxx., page 1350. 





steam at 350 deg. Cent. The dissociation re of 
ferrous oxide (FeO) is likewise excessivel ; so that, 
whichever oxide is formed, there is nothing in these data 
to wend Go Sassy advocated by the mt author 
untenable ; and since it possesses several advantages over 
the usually — theory, the author vegnede it as 
being more probably nearer the truth.* 

If this be granted, we have here a means of calculating 
the dissociation pressure of the oxide of iron produced by 
the action of steam on the metal at 350 deg. Cent., 
for it will be of the same order as the partial pressure of 
the oxygen in the steam. 

From thermodynamical considerations Nernst and 
Wartenbergt have arrived at the following equation, con- 
necting the dissociation of steam with its ‘absolute tem- 


perature :— : 
et =K - 2.090 5 9. 410g 7 
log (2 + 58) 1-355)" T 1000 
100 100 
0.00016 (T — 1000), 


where 2 represents the percentage dissociation of steam, 
by volume, and T the absolute temperature. To the 
constant K the value 11.38 is assigned. By neglecting «, 
as compared with 100, and dividing throughout by 3, we 
arrive at the simplified equation : — 

8343 Ay 

ae . —— — 0.00005 (T — 1000). 
T + 0.8 log i000 (T ) 


At 350 deg. Cent., therefore, 2 = 1.02 x 10-, and 
the dissociation pressure of the oxide of iron is thus of the 
order of 1.02 x 10-2 atmospheres, which is, of course, far 
too minute to admit of direct measurement. 

Conclusions. —The results obtained in this research may 
be briefly summarised as follows :— 

1. Pure iron combines with ordinary air and with air 
dried over phosphorus pentoxide with increasing readi- 
ness as the temperature rises. Below 150 deg. Cent. the 
oxidation proceeds too slowly to be readily detected. 

2. When pure iron is heated in pure steam at tempera- 
tures ranging from 350 deg. Cent. upwards, the metal 
becomes tarnished. 

3. The author concludes that the action of steam on 
iron takes place in two si comprising, first, the 
dissociation of the steam, and, second, the combination 
of the dissociated oxygen with the iron, and the conse- 
quent liberation of free hydrogen gas. 

4. If conclusion 3 is correct, the dissociation pressure of 
the oxide of iron produced at 350 deg. Cent. is of the 
order of 1.02 x 10—!2 atmospheres. 

In conclusion, the author has pleasure in acknowledging 
his indebtedness to the Research Fund Committee of the 
Chemical Society for a grant which has defrayed the 
greater part of the expense entailed by this work. 


log x = 3.79- 








Braprorp Trountcat Cot.ecr.—The reports for the 
session 1908-1, recently issued by the City of Bradford 
Education Committee, give; among other information, the 
number of students in attendance during the session. 
From this we find that 378 students attended the depart- 
ment of Textile Industries, 227 that for Chemistry and 
Dyeing, and 503 the Engineering Department, a total of 
1108, as against 1031 for the preceding session. 





THE LATE PRoFEssSOR WELLNER.—One of the pioneers 
of aviation, Dr. Wellner, professor of theoretical engi- 
neering at the Technical High School at Briinn, in Moravia, 
died in the second week of September in Corinthia, at the 
age of 63 years. Starting from his researches on the 
theory of sailing, he first advocated balloons fitted with 
sails. When he recognised the im ibility of success in 
this direction, he turned his attention to dynamical flying, 
and in his book *‘ Die Flugmaschinen,” which was pub- 
lished only a short time ago, he suggested the imitation of 
the flight of birds by means of eccentrically-moved blades. 
For the present, at any rate, flying-machines of the aero- 
oven type prevail, but Wellner’s researches have contr.- 

yuted a good deal towards clearing up the problem. 





Tue INSTITUTE OF MARINE ENGINEERS.—A joint meet- 
ing of the Institute of Marine Engineers and the Cold 
Storage and Ice Association was held in the hall of the 
Royal Society of Arts on Monday, the 4th inst., for the 
adjourned discussion on Mr. Robert Balfour’s paper on 
‘** Refrigerating Installations, with Special Reference to 
the Arrangements Necessary when Narrow Limits of 
Temperature are Required.” Mr. M. T. Brown presided. 
The discussion was opened by Mr. Hal Williams, who 
did not think it practicable not to open the hold to receive 
fresh goods when loading, as that was impossible in the 
ordinary course of trade, and if carefully done it was not, 
in his opinion, a serious cause of trouble. He deprecated 
the use of internally-galvanised pipes for brine-circulating 
a. Mr. F. W. J. Moore considered that some of 
the Australian hard woods might be used for lining the 
holds of vessels, thus preventing the lodgment of bacteria. 
He was also of opinion that the self-registering thermo- 
meters should more extensively adopted. Other 
speakers followed, who dealt with the difficulty of meat 
transport, and the meeting closed with votes of thanks 
to Mr. Balfour and the chairman. 

* It is pee | to note in this connection that 
F. Glaser (Zeitschrift Anorgan. Chemie, 1903, vol. xxxvi., 
pase 1) finds that Fe,O, is reduced by hydrogen gas at 

deg. Cent., and FeO at 370 deg. Cent. 

+ Zeitschrift fiir Physikalische Chemie, 1906, vol. lvi., 
page 534. 
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THE machine described below, which is manufactured 
by the Hannoversche Maschinenbau Actien - Gesell- 
schaft, Hanover, is of much interest in connection with 
the difficult problem of the disposal of town sewage. 
It is intended for the drying of sludge, and is adapted 
for use not only with mechanical pom precipitation in- 
stallations, but also with biological pr and irriga- 
tion fields. In these latter cases, by utilising short 
settling-tanks, and then removing, mechanically, much 
of the solid matter held in suspension, the liquid re- 
maining can be dealt with by a much smaller plant or 
area than would be necessary if the sludge were treated 
in its crude form. 

As will be gathered from its name, the machine 
consists of a dryer, which separates the water from 
the solid matter by means of a centrifugal action. In 
operation, two of the machines are installed in con- 
junction with a sludge-tank, mounted overhead, and 
provided with mechanically-operated stirrers, to ensure 
that the material supplied to the machines shall be as 
uniform in consistency as ible. This sludge-tank 
is filled from a settling-tank, and it is advisable to so 
proportion the plant that the sludge may be treated 
when it is not more than two or three days old, in 
order that putrefaction may not set in. The settling- 
tank should be filled through a grating, made wit 
about ,°;-in. bars, in order to trap any large objects, 
which might injure the machine \if they were intro- 
duced into it. ‘The mass whieh is ejected after dryin 
contains from 50 to 70 per cent. of water, as compa: 
with 90 to 95 per cent. in the original sludge, and the 
volume is bint by about 80 to 85 per cent. This 
ejected mass is practically odourless, even when 
strongly smelling sludge is treated, and as it has the 
appearance and consistency of vegetable mould, it may 
conveniently be transported by a conveyor or mani- 
pulated with a spade. It may be utilised for agri- 
cultural purposes, or, where this is impossible, it may 
be deposi in empty sand-pits or other suitable 





























places, where experience shows that it continues to 
dry without putrefying. It is possible that something 
might be done to consume this material in dust-burn- 
ing. lants, mixed with coal if necessary. 

e machine consists essentially of a drum, with a 
vertical hollow shaft, revolving at a high speed. This 
drum is fitted with six radial chambers arranged in a 
star form, each chamber being divided into two sec- 
tions by a sieve down the centre; one of these sections 
has parallel sides, and is fitted with valves at the 
inner and outer ends, these valves being operated by 
oil under pressure ; while the other is of a radial form 
and contains a drain-pipe communicating with an 
annular canal situated below the drum. 

The method of operation is, briefly, as follows :—With 
the drum revolving, the inner valves open and the 
outer ones closed, the feed-valve from the tank above 
is opened and sludge is introduced into the parallel 
sections of the chambers by way of the hollow shaft 
and the inner valve-ports. The solid matter present 
is then immediately carried, by centrifugal force, to 
the outer part of the chambers, the lighter water being 
forced back, and thus separated from the solids ; this 
separated water passes off through the sieves into the 
drain-pipes and out of the machine by way of the 
annular canal. As the process is continuous, the 
parallel part of the chambers finally becomes filled 
with a dried mass, the whole of the separated water 
passing off by the overflow. ‘The inner valves are now 
closed, and the outer ones opened, when the dried 
mass is projected outwards oo the casing of the 
machine, striking which, it is broken into small pieces 
and falls, by way of a funnel, into a receptacle or con- 
veyor below. In the act of being projected outwards, 
the dried sludge slides past the sieves, and thus frees 


them from small adhering particles which might tend | 


to choke up the meshes and impede the free passage of 
the water. 
Referring now to the machine in more detail, it will 
























































be seen from Figs. 2 and 3, which show a sectional 
elevation and sectional plans respectively, that it con- 
sists of an external shell built up of plate and angles, 
inside of which the drum, with its radial chambers A, 
revolves. The hollow shaft B is carried in bearings 
at the top and bottom, the bottom one being a foot- 
step bearing working under oil pressure, the oil service 
which is used in connection with the operation of the 
sludge-valves being employed for this purpose. The 
oil is carried to the operating cylinders through holes 
in the lower portion of the vertical shaft as shown, 
entering through the gland at C and debouching at D. 
The shaft and drum are driven by the belt-pulley Eb, 
while the valve mechanism for the cylinders which 
control the sludge-valves is operated from the pulley 
F, which is independently driven from the machine 
counter-shaft by a second belt—this is clearly shown 
in Fig. 4, which illustrates an installation of these 
machines. The wiper-shaft carrying this second pulley 
is fitted with a small crank, which controls the oil- 
valve mechanism of the cylinders by means of the 
link and bell-crank lever shown, and the sleeve G ; this 
sleeve is connected with the mechanism by means of six 
small vertical links. The sludge-valve operating cylin- 
ders are clearly shown in the lower sectional plan, and it 
will be understood that the cylinders, with the whole 
of their mechanism, revolve with the drum, the only 
connection between them and the fixed part of the 
machine being through the sleeve G and the oil inlet 
and outlet Cand D. The pulley fixed on the upper 
part of the casing, and driven by a belt from the wiper- 
shaft, is used, by means of the worm and worm- 
wheel shown, to operate the auxiliary drum H. This 
drum is suspended from the ends of the two — 
rocking levers, ard is normally in the position shown 
in Fig. 1; immediately before the opening of the outer 
| valves for the ejection of the dried mass, however, it 
\is raised, so that the mass may be free to impinge 
against the outer shell of the machine and then drop 
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into the funnel below. 


clearly shown in Fig. 5, which gives an outside view of 


one of the machines. When the auxiliary drum is 











The object of this 
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‘mixtures which remained over and above what was 
uired for the tests used in the ordinary shop-work. 
The object of the tests was in mo way to secure the highest 
possible results, but, if possible, to ary’”> at the diffe- 
rences in results under varying working conditions, 
| The author wishes to state his appreciation of the work 
of Messrs. T. Turner, W. R. Johnson, West, Keep, and 
Outerbridge on east iron. Their results are all of much 
value in the intricate problems involved in the study of 
that material. 

Tensile Tests.—Nine boxes were used. for casting the 
twenty-four tensile test-bars and six transverse test-bars 
from the one ladle. The tensile bars numbered 1 to 3 
| were cast to a diameter of j in., Nos. 4 to 6 to a diameter 
of 2 in., Nos. 7 to 9 to a diameter of §in., and Nos. 10 to i2 
to a diameter of 4 in. The tensile bars from Nos. 13 to 24 
inclusive were cast 1 in. in diameter, and were machined 
down to the same diameter as Nos. 1 to 12, and the six 
transverse test-bars were then cast on edge at an angle 
of 224 deg. Table I. shows the results of the tests 
obtained, which appear to indicate that the bars which 
have been machined give better results than those which 
have been tested as cast with the skin on. The re- 
| sults of the transverse and deflection tests are given later. 
| Twelve tensile test-bars and four transverse test - bars 


Fic. 4. | were cast from the same ladle, duplicating tests Nos. 13 


| to 24, in order to confirm if there were any special dia- 


}meter of the turned bars which gave the highest results ; 


The drum is raised by the | one man only is required to attend to the sludge-drying | },.+ from the second part of Table I. it would appear that 
swinging of the rocking levers, small projections on 
these being engaged by wipers on the rotating worm- 
wheel at the necessary moment. 
auxiliary drum is to trap any water which may be 
shot out radially from the revolving drum owing to its 
high speed, and it is in communication with the main 
outlet-water pipes from the apparatus by means of | ! t 
drain-pipes and pockets in the main casing ; these are | 75-horse-power suction-gas installation. A further 
— is in course of erection at Frankfort-on-the-Main. 


— proper. Another installation, on @ larger scale, | the bars turned down to from #in. to 4 in. show very little 
as recently been put into operation for the town of | variation in the test per square inch. Five sets of bars— 
Hanover. In this case four machines are in opera- | three tensile and two transverse bars, each with the same 
tion, with twelve settling-basins, which deposit about | percentage of silicon (the latter cast on <> at an angle 
2800 cubic feet of sludge per day. The dried mass is | of 224 deg.)—were cast from the same ladle of metal as 
carted away and used for filling up low-lying land. on — in aane bo ~, varying agen es 
: : i i r cent. ferro-silicon were adc each sma! e 

The whole settling and drying plant is driven by a (tabon from the lnaper Indhal, bo eodar: te Sassen tha pow. 
centages of silicon in the test-bars. This was duplicated. 
Table II. shows the results of these tests, which were 


he installation consists of six machines, each driven | jade with the idea of ascertaining the value of the use of 





raised, the pockets are covered on the inside by small| by a separate electric-motor ; three mud reservoirs, | high percentages of ferro-silicon in actual foundry prac- 
plates attached to the drain-pipes, in order to prevent | each of 30 cubic metres capacity, and each furnished | tice. A number of the tensile tests showed flaws, and as 


portions of the dried mass lodging in them and chok- 
These plates are not shown in the 


illustration. 

An installation of two of these machines, which is 
illustrated in Fig. 4, has been in operation at the town 
of Harburg-on-Elbe since the end of 1907. The sewage 
works consist of four vertical settling-basins, from 





with a churning apparatus ; together with conveyors | the tests obtained therefrom were in consequence very 
and elevators and duplicate oil-pumps, space being | low, they have not been included, as the true area of the 


|left for two further machines. The installation is|bar could not be obtained. The sound bars were all 


intended to work day and night, and deal with from | tested, and the average results taken as the mean of each 


“4 : : " » 4 ‘able L. the percen of silicon which 
200 to 250 cubic metres in the twenty-four hours, and | * tof bars. In Ta pe tages 
will be put into commission this autumn. It is pro- | W°n® actually added to the metal are shown, together 


- . with the increasing percentages of silicon, and it is 
posed to burn the dried mass ejected from the machines | notionable that in A of the silicon being increased from 








which the deposited sludge is drawn by suction into a in @ destructor in conjunction with town refuse, | 1 53 to 2 per cent. in the one case, and in the other from 
sludve-tank, and then forced by compressed air into| which, of course, contains a considerable amount of | 1/3 to 1.86, the combined carbon shows practically no 
the tank above the machines. The residual water, | ashes and other combustible matter. alteration. Further, as the other elements are practically 
after separation, is lead by an earthenware pi arp it may we caneS oot Oe table shows the 
the main sewer, and so k to the settling- « . effect of increasing silicon, and whilst the first part of the 
No unpleasant smell is experienced with the po TESTS OF CAST IRON.* table presents practically no difference in the average 
The amount of sludge treated per day is from 530 to By E. Apamson (Sheffield). — oon por io 1,67 to 21 r cent. oe. 
7 cubie feet, the amount of water contained in it| Tux very great variations in the tests which have been | the second part shows a decrease in the strength as the 
varying from 88 to 95 per cent. This amount of sludge | obtained from cast iron from time to time, and the diffe- | Silicon increases. This, therefore, does not confirm the 
eas bar rences of opinion which exist as to the best methods of results contained in the first part of the table obtained 
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e dealt with by one machine working seven or 
hours, and the total energy required to drive the 
during this period is 100 kilowatt-hours. The 
is electrically driven, current being purchased 
the Municipality at about 0.6d. per kilowatt-hour, 
ower for drying 100 cubic feet of 
amounts to from 84d. to Is. 





It is found that 


testing, determined the author to make the comparative with bars of varying silicon content, and would point to 


| tests which form the subject-matter of this paper. These | S0me condition of the iron, apart from the analyses, which 


tests were all carried out in actual foundry practice, the | has a greater effect on the results of the tests. Also from 

: hi i li the fact that the percentage of combined carbon has not 
motel waed being taken chinfly ts ~ ordinary ~ - ~— | been reduced in spite of the addition of one-third more 
* Paper read before the Iron and Steel Institute, silicon, it would further show that silicon alone is not the 
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graphite. One point is very clear—namely, that with the 
increase of silicon the crystals of the iron have also in- 
creased in size ; but these are also affected by the cooling 
conditions, which are independent of the analysis. 

Transverse Bending Tests.—Table III. gives the trans- 
verse tests, and in this case also it will be noticed that 
whilst the breaking weight of the transverse test-bars 
shows a slight variation when the latter are worked out 
on the exact section of the bar to the moment of resist- 
ance, there is very little variation in the tests obtained 
from those bars with increased peppontonss of silicon, 
whilst the second part of the table shows that means 
amounts of silicon have decreased the strength, whic 
confirms the tensile tests in this respect. In this case 
also, whilst the percentages of combined carbon are not 
very materially altered, the fractures in the 2-in. by 1-in. 
test-bars show increasing openness as the silicon increases 
from 1.30 to 2, the bars with the higher percentage show- 
ing the most open fracture. 

Table IV. shows the difference in tests obtained from 
the transverse test-bars as cast and as machined, indi- 
cating a great improvement in the strength of the machined 
bar. It has generally been assumed that the skin of the 
test-bar increases the strength ; but this investigation has 
proved quite the contrary, and results in actual practice 
since these tests were made have confirmed the results. 

Whilst making these tests, also, it was thought desir- 
able to see what position of the transverse test-bar gave 
the best results. The bars in each moulding-box were 
cast in a different position—namely, (F) cast flat with no 
inclination, (G) cast on edge with no inclination, and (H) 
cast on edge with an inclination of 3 in. in 3 ft. The 
results are given in Table V., page 531, and do not show 
that there is any material difference in the bars cast on 
edge. It was shown by the author in May, 1906, in his 
paper read before the Institute, that the transverse test- 

tested with the “fin” up--that is, the “fin” in com- 
pression, and the lower part, or sounder part, in extension 
—invariably gave the best results.* 

Casting Temperature.—There has been a good deal of 
discussion upon the temperature at which cast iron 
should be poured into the mould, a medium casting tem- 
perature being considered by some to give the best 
results. To prove this, 10cwt. of iron was taken from 
the cupola and poured into five sets of moulds. The first 
mould was poured at 3.40 p.m., well within two minutes 
of being tapped from the cupola, the second at 3.45 p.m., 
the third at 3.50 p.m., the fourth at 3.55 p.m., and the 
fifth at 4 p.m., showing a five minutes’ interval between 
each nel. The tests shown in Table VI. clearly indi- 
cate that the mould poured first gave the best results. 

Moment of Resistance Test.—It will be noticed that the 
transverse tests are all worked out to the moment of re- 
sistance in order to see what the result of a given test 
would be on the exact section of the transverse bar. In 
Table ITT. it will be seen that each bar is slightly over the 
2in. by 1 in. dimension, and the area therefore of each 
test-bar varies, as do also the tests; but when worked 
- - the moment of resistance based upon Unwin’s 
ormula ;— 


W = breaking weight in tons. 

L = length of the bar between supports in inches, 
b = breadth of bar in inches. 

d? = depth of bar squared in inches. 


M = kending moment = ¥ F 


; 2 
Z = modulus of section = o@ 
» 


fx =e = moment of resistance of bar to breaking. 


b.@ _W.L 
. 4 ° 


¢- W.L.6L1.5WL 
4 ba? ba? 

The tests show that whilst the transverse bars them- 
selves may slightly vary, when worked out to this test 
based on the exact area there is very little variation with 
the increasing silicon in one case, and a fall in the strength 
in the other. On the other hand, in the case of the bars 
tested as cast and machined, whilst the machined bars 
may show, if anything, a less favourable result, if the break- 
ing weight of the bar is based upon the exact area and 
worked out to the moment of resistance it gives upwards 
of 10 per cent. better breaking load and 40 per cent better 
deflection. 

Transverse test-bars in Britain are of two sections, 2 in. 
by 1 in. and lin. by 1 in., and the supports vary from 
12 in. to 36 in.; and whilst it is not difficult to obtain an 
approximate comparison between these bars, it is very 
difficult to do so between our transverse bars and those of 
other countries, This difficulty could, however, easily be 
overcome by adopting such a test as moment of resistance, 
which is based upon the section of the test-bar and length 
of bar between supports, thus reducing the tests of all 
sizes of transverse test-bars to cne)common comparative 
result. 

Conclusions.—1. The best tensile and transverse tests 
are obtained from bars which have been machined. 

2. Transverse test-bars cast on edge and tested with 
the ‘‘ fin” in compression give the best results in testing. 

3. The transverse test is not so reliable or helpful as that 
of the moment of resistance. 

4. The use of high-grade ferro-silicon in the foundry is 
of no commercial value. 

5, Cast iron gives the best results when poured as hot 


as possible. 
* Journal of the Iron and Steel Institute, 1906, No. I., 
page 91 (Table A), 
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TABLE I.—Tensitx Tests. 
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seas > Tast- TENSILES, 
| 
. | Average of 
a Turned. | T.C. G.c. C.C. Si. 8. P. Mn As Cast. | Turned. po Mean Over 
J | Diameter. | all Areas, 
p.c. p.c. p.c. p.c. pc. | pc. | pec. in. in. tonsp. sq.in. |tonsp. sq.in 
3.56 | 298 058 | 153 O11 | 1.19 P90 3 rf iss’ |” — 
3.56 2.98 0.58 1.53 011 | 119 | 0.90 12.76 } 
7 3.56 2.98 0.58 1.53 0.11 | 1.19 0.90 i 12.11 t 
10 3.56 2.98 0.58 1.53 0.11 1.19 0.90 4 13.69 12 794 
oe 3.56 2.98 0.58 1.53 O11 | 1.19 0.90 fy 4 Flaws *+ 
3.56 2.98 0.58 1.53 0.11 1.19 | 0.90 } 12.20 + 
3.56 | 298 | 058 1.53 | O11 | 119 | 0.90 4 14.72 | 
3.56 | 2.98 0.58 1.53 0.11 | L19 | 0.90 i 13.96 | 13.96+ 
; . Dupuicatine Tests 13 to 24. 
| | 3.54 2.96 | 0.58 0.077 | 0.59: | 0.68 3 13.69 t 
| 3.54 2.96 | 0.58 0.077 0.50 | 0.68 } 15.62 + 
| 3.54 2.96 0,58 0.077 0.59 | 0,68 & 15.59 + 
| | 356 | 296 | O68 0.077 | 0.59 | 0.68 } 15.38 15.07+ 
* Flaws in all bars. + From one ladle. 
TABLE II.—Tensttes with IncrEAsING SILicons. 
ANALYSIS. Actual | Diameter | 
Mark. — ; ns a an = Tensile Strength per Square Inch, 
T.C. | G.C. | C0, Si. Mn. Fracture. 
_—_ ee | —— -— ————___ 
p.c. pc. | pc. p.c. p.c: in. Tons | Mean of 
16 298 | 0.58 | 1.58 1.19 0.90 | None | nitibinituusle 
17 2.98 0.58 1.53 1.19 0.90 fe id 13.48* 
18 298 | 0.68 | 1.53 119 | 09) ” . = 13.75 
28 3.04 0.53 1.67 1.20 0.85 0.14 1 14,72 ; 
29 3.04 0.53 1.67 1.20 0.85 0.14 a 15.31 
30 3.04 0.53 1.67 1.20 0.85 0.14 a 14.59 14.88 
31 3 0.56 | 1.65 1.20 0.87 0.12 3 15.38 ‘ 
$2 3 0.56 | 1.65 1.20 0.87 0.12 ze t 
33 3 0.56 | 1.65 1.20 0.87 0.12 Me 15.48 15.44 
34 2.99 0.59 1.88 1.17 0.80 0.33 a 15,22 
35 2.99 0.59 1.88 1.17 0.80 0.33 = 14.54 
36 2.99 0.59 1.88 1.17 0.80 0.33 * t 14.88 
37 2.98 0.57 2 1.17 0.81 0.47 | a . : 
38 298 | 057 | 2 117 | os | 047 | | 
39 2.98 0.57 2 1.17 0.81 0.47 a 15.47 15.47 
43 2.98 | 0.58 | 1.80 0.59 | 0.68 | None . 15.67 | 
44 2.98 0.58 1.30 1.59 | 0.68 “sl me 15.58 | 
45 2.98 0.58 1.30 59 | 0.68 a 2: 14.744] 15.62 
52 3.05 0.54 1.46 .84 | 0.65 0.16 v4 14.28 
53 3.05 0.54 1.46 84 | 0.65 | 0.16 = 14.42 
54 3.05 0.54 1.46 .84 | 0.65 0.16 2 15.03 14.57 
ag 3.02 0.54 1.72 78 | 0.66 0.42 ~ 14.94 
56 3.02 0.54 1.72 .78 | 0.66 0.42 a 14.94 
57 3.02 0.54 1.72 .78 | 0.66 0.42 | Ee 14.04) 14.64 
58 3 0.58 1.86 .70 0.65 0.56 | ws 13.97 
59 3 0.58 | 1.86 70 | 0.65 | 0,56 | tee 
60 3 | 0.58 | 186 .70 0.65 0.56 | is 13.47 13.74 
* Slight flaws, t Flaw. 
TABLE III.—Transverse Tests with INCREASING SILICONS. 
! 
LS | TRANSVERSE, ‘ : 
ANALYSis, 2 = | | 3 Fr. DEFLECTION. = 
&| Size of Test- | | CENTRES. : 
Mark. Cre teh > Bar at — - 
! g 2 | Fracture. j 
a a = a 
0.0. | 8i. s 2 8a Owt. Inches. — f= Mean. 
a —E | — | OO ES 
pc. | pc. | pe. | in. 
H 0.58 1.63 0.110 None! 2.05 x 1.05(/As cast! 34 0.344 20. 804 
H 0.58 | 1.53 0.110 |209 x10) ,, | 35 0.344 20. 802 
F 0.58 | 1.53 0.110 2.075 x 110) ,, | 35 0.344 se 19.953 
F 0.68 | 1.53 0.110 | 2.095 x 1.106) ,, 35 0.312 | 0.336 | 19.573 20.283 
A 0.53 , 1.65 0,098 0.12 | 215 x 1115) ,, 39 0.487 ca 20.430 
A 0.53 1.65 | 0.098 012/211 x 1188 ,, | 38 0.375 | 0.386 | 20.430 20.430 
B 0.53 1.67 | 0.106 0.14 | 2.08 x 1.098 +6 37 ' 0.844 é 20.833 
B 0.53 | 1.67 0.106 | 014/214 x1 ,, | 36 0.314 | 0.329 18.618 19.725 
Cc 0.56 1.65 0.075 0.12 | 211 x 1,082 ,, | 34 0.314 bie 19.056 
Co 0.56 | 1.65 0.075 0.12 | 2.092 x 1.112) ,, 36 0.344 | 0.329 19.990 19.523 
D 0.59 | 1.88 0.10 0.33 | 2.095 x 1.072; __,, 35 0.329 oF. 20.084 
D | 0.59 | 1.88 0.10 0.33 | 2.092 x 1.0%, ,, 38 0.390 | 0.359 21.509 20.796 
E 0.57 | 2 0.09 0.47 2.086 x 1.0%! ,, 30 0.314 | 0.314 “e 17.078 
M 0.58 | 1.30 0.077 None 2.0727x 1.04! ,, se | 0.329 * 19.188 
oO 0.58 | 1.30 0.077 2.043 x 1.05%! ,, 31 | 0.329 | 0.329 19.062 19.125 
I 0.54 | 1.46 0,073 0.16 2.057 x 1.0%) ,, 28 | 0.281 ts 17.346 
I 0.54 | 1.46 0.073 | 0.16 2.071 x 1,026) _,, 29 0.314 | 0.347 | 17.793 | 17.569 
J 0.54 | 1.72 | 0.072 6.42 2.079 x 1.086, ,, | 30 0.344 “ 18.089 
J .54 | 1.72 0.072 0.42 2.084 x 1.026 ,, | 2 0.359 0.350 17.5387 17.813 
K 0.58 | 1.86 | 0,072 0.56 | 2.087 x 1.024) _,, 27 th ee 16.344 
K 0.58 | 1.86 0.072 0.56 | 2,088 x 1.080) re 0.329 | 0.321 | 16.833 16.588 





TABLE IV.--ComparativE TRANSVERSE TESTS AS CAST AND AS MACHINED. 
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3.54 | 2.98 | 0.56 
3.54 | 2.98 | 0.56 
3.54 | 298 | 0.56 
371 | 3.05 | 0.64 | 
3.71 | 3.05 | 0.64 
3.71 | 3.05 | 0.64 
371 | 305 | 066 
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PEPE SSSOf ee ee 


eee 
bo bo DO DO 


| Size oF Bar 


| 


AT FRACTURE. 


Mn. | 3-Ft. Centres. 


Tested. 





.C. 

.90 2.05 x1.05 As cast | 
.90 2.09 x1.04 »” | 
.90 3 «i Machined 
.90 2 xl ” | 
.90 | 2.075 x1.10 As cast | 
.90 | 2.005 «1.10 o 

68 | 2.0727 x 1.048 s 

68 | 1.052 x 2.043 ” 

68 | 1.868 x0.873 Machined 
68 | 1.8685 x 0,880 - | 
.60 | 2.043 «1.082 As cast 
.60 | 2.081 x 1.072 ” | 
60 | 2.078 x 1.080 ” 

60 | 2 xl Machined 


| 
Mean | 

| Cwts. Cwts. In. In. Tons. Tons. 
| 


BERE 


0 
.0 -» | 0.461 


| 


MOMENT OF 

DEFLECTION. RESISTANCE PER 
SquaRE INcti. 

Mean t Mean 





0.344 o° 20.804 
84.5 | 0.344 | 0.344 20.802 20.80: 
0.437 ve 22.950 


3.5 | 0.437 | 0.437 22.275 22.612 


| 0.344 19.953 


35.0 | 0.312 | 0.327 19.573 19.763 
.. |O8e7| .. ‘ 
81.5 | 0.327 | 0.327 19.062 19.125 
.. |0875] .. ‘ 
26.0 | 0.468 | 0.421 | 22.862 22.067 
.. | 0.852} . 


0.305| ©. | 198 
0.328 | 0.328 19.1 19.9 


22.9 
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TABLE V.—TrRansverse Tests From Same LADLE UNDER DirreRENT ConDITIONS OF CASTING. 

























































































Merat From One Lavue. apex 3 Pr aed DEFLECTION. | acon nthe 
came ; ; ai GRE a ass a pa S. | 
to. | ec} oo | & | & | BR | Mn ~~ Mean inches. | “€®" | tons | M 
ent Sheets we P | . - Cwt. * Inches. | | Tons, 
.c. ».C, .c. p.c. p.c. pc | pa | | 
a in tos 66 1.34 0.09 1.12 0.60 | 35 0.344 21.1 bd 
ah és ae ee pet big we oe | 28 0.258 17 * 
: \¢ 28 30.33 | 0.266 ©—0.289 | 18.5 18,9" 
d a ~ “a 5 om t 
a 0.64 35 0.352 aS 20.9 4 
lo ~y 34 Ne 0.302 ws 19.8 t 
G4, 33 34 0.328 0.327 19.1 19.9% 
d ve oe 34 oe 0.461 oe 22.98 
a 0.63 34 0.312 “* 19.9 li 
lp zs 31 me 0.836 y 19.5 i 
i \¢ 30 31.66 0.297 0.315 19.2 19.5) 
d 
| 
* Tested as cast. Cast flat, with no inclination. +t Machined bar, d. Cast flat, with no inclination. 
t Tested as cast. Cast on edge, with no inclination. §$ Machined bar, Cast on edge, with no inclination. 
|| Tested as cast. Cast on edge, with an inclination of 3 in, in 3 ft. 
TABLE VI. 
} One LADLE or Cast Iron at DirrERENT ‘ , —_ MOMENT OF 
; ieee | TRuPERATVRES. = TeNsILES. |TRANSVERSE.| DEFLECTION. Ruswranca. 
“wake Mark. | f ed Po |M ar 
——— Mark. | j ing. ean ean ean ean 
T.C. | G.C | ©.0.| s | 8 | P i= S| Tons. | tone | Owt. | Cor | Inches. | "Tp. | TOMS. | Tone 
j p.c. | p.c p.c. .C. | p.c. p.c. | p.c. | p.m. | 
50 .. | &76| 310 | 0.66 | 1.20 |0114/ 1.14 | 0.54] 340) 1619) .. | .. | nS * 
fl a3 fe rp ll ibe | iat Oe . | . honed * . 
f2 “i is 16.4 | oss | saa . 
53 $e se 4 | 16.32 | 16.21 | re - i “ee os be 
A 0.66 DS We - oar oe 1... 1a tn eee . 
A 7 Baas | 3: | s3 | 2. | asies| <: jas | * 
A ce én eed | on - Epes | 33 32.66 | 0.344 0.313 | 20.6 | 20.4* 
r4 a bi -- | 0.66 | |e] Me oe Se Poa eo i t 
55 Re AE fa. 68: ~ | my ae a t 
56 s+ 14.08 ea fs ae ee t 
7 Be de be 15.80 |14.79| .. | ass a“ t 
B 0.66 | se se ot 82 0.344 19.6 t 
B ee | ot | ii. | Oe -» | 20.5 t 
B ws fee ee 31 | 0.352 | 0.347 | 18.47 |19.52t 
8 0.68 | 3.50 | Not 
| | Sound | | 
59 | |» | t 
60 / | * 
61 os - i % “ | | 
Cc os ee 0.65 26 0.281 6.7 3 
Cc a a" is a: eon 0.273 os 17.2 3 
Cc éx a cose ‘5° 4 5 ve 31 | 2 0.320 | 0.201) 19.1 | 17.7 
62 os se ee 0.64 3.65 Not | 
| | | sound | 
63 “a | | ee 2 | | | § 
64 8 ” | | 
65 ae | | | 
D | } ie oo Da as 0.305 oo beet es 
D ‘ee bad are 28 ie 0.281 .. | 17.7 N 
D EBhy, ties, tng, ». | ee | ee | 28 | 28.66] 0.297 | 0.204] 17.7 | 17.98 
6 + oe ee eee | 4 | Not | 
} sound | | 5 
67 ee es ~~. 4 és se aor 
68 | * | } 
co - - “ - = os 
E ve i 0.66 4 Pan se ee 25 | .. | 0,285 ~~ 15.2 § 
i. Bite ¥ 4 3 oars a 4 | 0.254 15.3 | 
E Si s i be ee | | 22 | 23.66 | 0.234 | 0.258 | 14.2 | 14.98 
| 
* Very hot. + Fairly hot. t Thick. § Very thick, 


The author wishes to thank Messrs. William Gray and 
Co., of West Hartlepool, for placing their foundry at his 
disposal for these tests; and at the same time Mr. John 
B. Williams, their assistant manager, for the interest 
taken in the experiments ; as well as his late colleague, 
Mr. George H. Hewson, for assistance in the analyses. 








THE CORROSION OF IRON.* 

By J. Newton Frienp, Ph.D., M.Sc. (Darlington). 

Ir is well known that iron readily corrodes when 
exposed to the action of liquid water and air at ordinary 
temperatures. At first this was regarded as a simple 
case of oxidation, similar to that which obtains when 
iron is heated in air. We now know, however, that the 
reaction is more complex, and several theories have been 
suggested by way of explanation. Of these there are 
two only which merit consideration here, for the others 
have already been proved to be untenable.t These are 
what are known as the acid and electrolytic theories re- 
spectively. 

According to the former, as its name implies, pure 
water, oxygen, and iron may remain in contact with one 
another for an indefinite period without the formation of 
rust. The presence of a trace of some acid to act as the 
catalyser is absolutely essential if oxidation of the metal 
is to begin. As carbonic acid is very prevalent in natural 
air and water, we may assume that, in all ordinary cases 
of rusting, it is this acid which acts as the catalyser, by 
attacking a portion of the iron, forming ferrous car- 
bonate, FeCOs, or, perhaps, the soluble ferrous hydrogen 
carbonate, FeH»(COs),. This is then converted into rust 
by the oxygen of the air with the simultaneous liberation 
of carbon dioxide, which is now free to attack a fresh 
portion of the iron. We thus see that an infinitesimal 
amount of carbon dioxide in the presence of water and 
oxygen would be capable of converting an indefinite 
amount of iron into rust. 





_* Paper read before the Iron and Steel Institute, 
September, 1909. 

' See Friend, Journal of the Iron and Steel Institute, 
1908, No. IL, page 5, 





I may, perhaps, at this point be allowed to take excep- 
tion to Dr. William H. Walker’s recent statement”. that 
Iam a supporter of the so-called ‘‘carbonic acid theory 
of corrosion.” This theory implies that carbonic acid is 
the only acid which can or does effect the corrosion of 
iron, whereas it should be well known that any acid 
capable of attacking iron is also effective.t In my pre- 
vious paper, already referred to, carbonic acid was cited 
for the reason given above. It is to the general “acid 
theory of corrosion” that the results of numerous experi- 
ments compel me to adhere, and the importance of bear- 
ing this distinction in mind has already m emphasised 
by Dr. Gerald T. Moody in a letter to Nature, of March 
7, 1907. 

According to the electrolytic theory of corrosion, on 
the other hand, the presence of an acid, even in traces, 
is not essential to the oxidation of the iron, liquid water 
and oxygen alone being necessary. It is assumed that 
pure water is ionised to a small but definite extent, and 
that when a strip of iron comes in contact with it, posi- 
tively cha iron ions are sent out into the water. 
Hydrogen ions simultaneously leave the liquid, which 
latter now becomes virtually a solution of ferrous hydroxide 
in water. Thus 


Fo + 2H’ + 20H’ = Fe” + 20H’ + H, 


Addition of oxygen now causes the ferrous iron to 
assume the ferric condition, and rust appears. 

It might appear at first sight that to decide between 
the two theories would be a matter of great simplicity, 
for the presence of an acid can readily be detected by 
means of cetain reagents, such as litmus and methyl 
orange. But further consideration shows that such is not 
the case. It has already inted out that, according 
to the acid theory, a single cont were = of acid is sufficient to 
start the process of rusting, and certainly in practice a 
very pecs geen: would be able to produce a visible 
effect ina few hours. Remembering that several million 





* Journal of the Iron and Steel Institute, 1909, No. L., 


69. 
¥ Such werful oxidisers as chromic acid are exce 
tional im their behaviour, however, as they render the 


iron passive. See Friend, op. cit. page 9, 








molecules of an acid could be placed side by side in a line 
less than 1 centimetre in length, it will be clear that 
millions upon millions of such molecules would be neces- 
sary to respond to a colour test gauged by the naked eye. 
Hence such a method lown at once. We are 
bound, therefore, to arrive at our conclusions in a more 
or less indirect manner, and hence arises 80 much uncer- 
tainty. In my previous paper* I have given a detailed 
account of experiments performed in two glass bulbs con- 
nected ‘ther internally, but hermetically sealed from 
the air. e bulb contained sodium hydroxide, and pure 
CO,-free water was distilled from it on to a strip of pure 
iron in the second bulb. It is a noteworthy fact that 
when the water was distilled from the ;y. normal sodium- 
hydroxide solution the iron readily rusted ; but when the 
alkalinity was normal no rusting took place, save at the 
edges in contact with the glass. This Seedves from rust 
in the latter case is attributed by the advocates of the 
——- theory of corrosion to the solution, by the 
distilled water, of some of the alkali from the gla 
whereby the number of hydroxy] ions was inc’ , an 
the number of hydrogen ions proportionately reduced, 
But if such was the case, the same source of alkalinity 
should have prevented the formation of rust when the 
gy-normal ium hydroxide solution was used. But it 
= not, and the explanation is thus seen to break 
own. 

According to the acid theory, on the other hand, a ready 
explanation is forthcoming. It need not, however, be 
repeated here, as it has already received full treatment in 
the paper referred tu. + 

Again, in all experiments hitherto published, in which 
iron is said to rust in contact with pure oxygen and water, 
it is easy to show that sufficient precautions have not been 
taken to make the removal of all traces of acid ay abso- 
lute certainty. Thus Tildent overlooks the fact that 
barium hydroxide has a very definite equilibrium pressure 
of carbon dioxide. Healso assumes that, by merely warming 
an exhausted glass tube, every trace of adherent air can 
removed from its surface. But numerous researches of 
recent date have shown that such is far from being the case. 
The experiments of Dunstan, Jowett, and Goulding§ are 
open to similar criticism. 

My experiments show, however, that when all the 
rsa precautions are taken corrosion does not take 
place. It seems to me, therefore, that the balance of 
evidence is decidedly in favour of the acid theory. In the 
paper already referred to, after quoting my statement 
** that the electrolytic theory of corrosion is untenable,” 
Dr. Walker remarks that “if Dr. Friend’s observation be 
correct, which the author does not admit—namely, that 
this small amount of carbonic acid is necessary to the solu- 
tion of the iron—this fact does not contradict the electro- 
lytic theory, but can best be explained—and in truth can 
be explained only—by the use of the electrolytic theory.” 
It is clear that Dr. Walker fails to distinguish between 
‘*the electrolytic theory of corrosion” and what is gene- 
rally understood by the “‘ electrolytic theory ” in its wider 
application. As we have already seen, the former is 

yvased on the assumption that water is ionised to a suffi- 

cient extent to cause the corrosion of iron in the presence 
of oxygen, even though no trace of acid is present. My 
conclusion is that an acid must be present. But I agree 
with Dr. Walker when he says that the acid theory of 
rusting is in harmony with the “electrolytic theory,” 
where by that expression he refers to the theory as enun- 
ciated by Arrhenius in its widest sense. The criticism is 
thus seen to on a misunderstanding and falls to 
the ground. 

It may be well to call attention at this juncture to the 
fact that the ionisation of water, which forms the base of 
the electrolytic theory of corrosion, is purely an assump- 
tion for which we have no definite proof. Kohlrausch 
showed many years ago that water offers the greater 
resistance to the passage of an electric current the more 
carefully it is purified. A limiting value can, however, 
be moos below which the conductivity cannot be re- 
duced. Kohlrausch and Heydweiller distilled water 
repeatedly in platinum vessels in vacuo, and determined 
the conductivity as soon as ‘the water was condensed. At 
18 deg. Cent. the value was 0.0384 x 10—* ohms per centi- 
metre, from which we calculate the ionic concentration to 
be 0.78 x 10-7 gramme ions per litre.{{ It is noteworthy 
that simple contact with air raised its conductivity ten- 
fold in a very short time.** 

Now, although this water was undoubtedly the purest 
which has ever been obtained, we have no proof that it 
was absolutely pure. Not afew chemists maintain that 
if absolutely pure water could be obtained, it would be 
found to be my ry of conducting an electric current ; 
in other words, that it would be incapable of ionisation. 
Leductt has drawn attention to the extreme difficulty of 
removing every trace of dissolved gases from water by 
boiling, and a very few molecules of carbon dioxide would 
be ample to give to an absolutely non-conducting i- 
men of water the minute conductivity observed by Rohl. 
rausch and Heydweiller, so that their results may simply 
be a measure of the extent to which the dissolved 
remain in solution under the special conditions of the 
experiments. If such is really the case, the electrolytic 


* Op. cit., page 13. 
+ Op. ctt., page 15. . 
t Transactions of the Chemical Society, 1908, vol. xciii., 


page 1356. 
Tbid., 1905, vol. Ixxxvii., page 1548. 
|| Zeitschrift fiir Physikalische Chemie, 1894, vol. xiv., 
317 ; Wicd. Ann., 1894, vol. liii., page 209. 
Nernst, ‘‘ Theoretical Chemistry,” translated by 
Lehfeldt, 1904, a 
** Kohlrauch, itschrift fiir Physikalische Chemie, 
1902, vol. xlii., page 193. 
tt Comptes Rendus, vol. exlii., page 149, 
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theory Of corrosion becomes a myth, whereas the acid 
theory is unaffected by it. 

In this connection I should like to draw attention to 
the fact that, whilst Dr. Walker’s ferroxy] is x emmareyan 
a useful reagent when rightly used, no experiments wit. 
ferroxy] in actual contact with metallic iron can be quoted 
as deciding between the acid and electrolytic theories of 
corrosion, for its constitnents are complex organic bodies 
which it is impossible to prepare in an absolutely neutral 
condition. 

From the preceding remarks it will be clear that the 
whole question resolves itself into this: Is pure water 
sufficiently active to effect the corrosion of pure iron in 
the presence of oxygen alone at ordinary temperatures, 
or is it not? Dr. Walker supplies the answer most 
decidedly in the affirmative, but my experiments lead me 
to an opposite conclusion. But either view is in harmony 
with the electrolytic theory of ionisation as we now know 
it, and the solution of the problem is one of theoretical 
rather than practical value. 








ARTIFICIAL MAGNETIC OXIDE OF TRON.* 
By F. J. R. Carvutua, F.C.S. (Derby). 


ONE more process, it would seem, must be added to the 
number of those that have had their inception in England, 
but which have been developed giaad, The Wiilffing 
process, introduced from Germany, for the manufacture 
of a blue-black oxide of iron colour from ferrous liquors, 
of which an account was given to this Institute at the 
recent Vienna meeting,+ tinds its parallel in a discovery of 
Dr. William Gregory, which appears to have been lost 
sight of. It, however, in no way detracts from the merit 
of Dr. Wiilffing, nor from the value of the existing 
patents, 

Gregory observed} that when a solution of protosul- 
phate of iron is divided into two equal parts, one of which 
13 peroxidised, then mixed with the other, and precipitated 
by ammonia at a boiling heat, a black oxide is obtained, 
which does not attract oxygen in drying, and is highly 
magnetic. [ts composition, he continues, must be 2 FeO + 
Fe,O0,, as the two solutions contain equal quantities of 
iron ; and suggests that it may occur native asa variety 
of magnetic iron ore. 

The above observation of Gregory is not usually to 
be found in the small hand-books of chemistry excepting 
his own, wherein he has the following, paragraph worthy 
of quotation in full :— 

‘* Magnetic Oxide of Iron.—This oxide is the native 
magnet or loadstone, which is a heavy black mineral 
strongly attracting iron filings or steel. It is believed to 
be composed of protoxide and peroxide, and the native 
magnet is gencrally supposed to be Fe,O, = FeO + 
Fe,03. ‘There is reason, however, to believe that another 
kind of magnetic oxide exists, which is FesO, = 2 FeO + 
Fe,O,. At all events, both of these compounds may be 
formed artificially, and both are magnetic as well as 
permanent, not absorbing oxygen, or passing into per- 
oxide. To prepare the former, take two parts of green 
vitriol ; dissolve it in water, and convert it into persulphate 
by boiling with nitric acid ; then mix the solution with 
the solution ot one ert of the unaltered green vitriol, and 
precipitate the hot liquid by ammonia, A green precipi- 
tate falls, which is to be washed and dried. The second 
magnetic oxide is prepared in the same way, only convert- 
ing into persulphate one part of green vitriol instead of 
two parts. The precipitate is black if made in the liquid 
while hot. It is evident that in the latter case the quan- 
tity of iron in the forms of protoxide and of peroxide will 
be equal; in the former the quantity of iron in the per- 
oxide will be double that in the protoxide, so as to yield 
the above formula.§ 

The paucity of information referred to may account for 
Gregory’s observation not having found industrial appli- 
cation until recent years, and where the reaction is men- 
tioned in one of the larger manuals it would rather deter 
one from attempting it on a big scale. 

Thus it is stated that the hydrated magnetic oxide may 
be prepared by dividing an aqueous solution of sulphate 
of iron into three equal parts, peroxidising two of these 
with nitric acid, adding the other, and pouring the mix- 
ture, with frequent stirring, into an excess of solution of 
ammonia; if the operation were reversed, and the am- 
monia added to the mixture, the sesquioxide would be 
first precipitated, then the protoxide; so that a mixture, 
and not a combination, of the two would be obtained. || 

It will be noticed that this is quite opposite to the ex- 
pene of Gregory, who adds the ammonia to the mixed 
iquors. But however the matter may be regarded, the 
conditions of the Wiilffing process have removed all 
doubt, for by the application of heat and pressure after 
precipitation, the desired combination is obtained, as is 
evident from the magnetic character of the product. A 
mere mixture of FeO and Fe,O, would have no such pro- 
perty. 

And here may be considered the fact that any of the 
black oxide obtained by this process is magnetic. The 
operation in actual practice is conducted by adding a 
ot og! of the ammonia to the ferrous liquor, which in 

Jerby is the chloride, thus producing.the lower hydrated 

/ ng read before the Iron and Steel Institute, Sept- 
ember 29, 1909. 

+ Journal of the Iron and Steel Institute, 1907, No. III., 


page 204. 

+ ** Elements of Chemistry,” by Edward Turner, Seventh 
Edition, edited by Justus Liebig and William Gregory. 
London, 1842, page 431. 

§ “* A Hand-Book of Inorganic Chemistry,” by William 
Gregory. Third Edition, 1853, 214. 

| Abel and Bloxam, “ Hand-Book of Chemistry.” 
Second Edition, London, 1858, page 400. 








oxide. By blowing air through the mass this lower oxide 
FeO is oxidised to the higher state, Fe,O,. The rest of 
the ammonia is then led, sufficient to effect complete 
decomposition of the ferrous salt, and combination of the 
two oxides is brought about, as above stated, by means 
of heat and steam or air pressure, dehydration being at 
the same time effected. 

It will be obvious that a mathematically exact divi- 
sion of the ammonia is practically impossible, as is also 
the exact peroxidation by means of air of the first pre- 
cipitated portion of the oxide. The resulting final pro- 
duct will therefore contain different proportions of FeO 
and Fe,O, in every charge, a matter, however, of no prac- 
tical significance when the process has got into fair 
working order, the differences then not being great. The 
fact, nevertheless, makes the name ferroso-ferric oxide a 
peculiarly appropriate one if Gmelin’s definition is 
accepted for these bodies —viz., those oxides of iron which 
contain more oxygen than the protoxide, and less than 
the sesquioxide in various proportions.* 

Nevertheless there is ground for believing that, gene- 
rally speaking, combination occurs only between FeO and 
Fe,0; to form Fe;0,4, and that any excess of Fe,O; re- 
mains in admixture as such. The reason for this opinion 
is that it is possible to obtain a great variety of colours 
quite as one might expect from mixtures containing vary- 
ing quantities of the black magnetic oxide and of the 
high y coloured ferric oxide, as is shown in the annexed 
table, which gives the results of analyses of the first 
fifteen charges of the magnetic oxide produced at Derby 
whilst apprenticeship to the process was being served. 


Formule of Charges. 














Ferroso-Ferric | Magnetic (532) 
Formula. Formula. 525) 
No. of : i eel Giheur 
Charge. | 265 
FeO | FegO3 Fes O04 Feo O3\ 5S o 
Units. | Units. Units. Units. £7™ 
1 5 7 5 2 | 2.5 Black. 
ee as a 7 oe er 
es 1% 5 4 7 14 es 
4 4 | 5 4 1 |4 Blue black. 
5 ni} @ 11 9 | 1.22 Brown. 
6 ie 7 3 2.33 Brown black 
7 , | = 7 3 | 2.33 Blue. 
8 es 9 8 1 8 Blue black. 
9 8 | 9 8 1 | 8 /Black. 
10 Bal ae Sie ot 
11 5 8 5 3 | 1.66 Green. 
12 3 4 3 1 3 Brown black. 
13 7 8 7 ee: ack. 
“u | 6 7 6 | 1 |6 Greenish black. 
le as e 3 sis ue. 
Dr. W.’s | 5 | 6 5 1/5 |Blue black. 


In the table the various values are derived from the 
proportion of ferric to ferrous oxide found in the different 
samples, columns 2 and 3 giving the ferroso-ferric formula ; 
thus charge No. 1 cae 
obvious, however, that this formula can rapidly be trans- 
formed into the magnetic formula—that is to say, the one 
more likely to be correct—by simply taking the units of 
FeO as units of Fe,O,, subtracting these from the units 
of Fe,O,, and regarding this remainder as peroxide in 
admixture. These numbers are given in columns 4 and 5. 
This view seems to quite accord with the analyses of 
magnetites in Dr. Stutzer’s valuable table.t+ 

Column 6 gives the proportion of magnetic to ferric 
—_ and it will be —_ a the ae ae See =e 
the magnetic units largely preponderate the colour is 
usually a decided black. Where the ferric units approxi- 
mate in number to the magnetic, the change from black 
is very decided, as in Nos. 5 and 11. 

The last sample in the table, marked Dr. Wiilffing’s, is 
a normal product of the process. 

It may be mentioned that although the variations ob- 
tained may militate against the colour, as a black, they in 
no way injure it as a protective medium for paint pur- 
poses, Fe,O, being quite stable. 

It is from this point of view—that is, from its possible 
instability—that Fe,O; might be thought to be a less de- 
sirable body to aim for in the process than Fe,O,. It is 
easy to conceive of Fe,O; as a tertiary product obtained 
by the combination of Fe,0, with FeO, in which case the 
ferrous oxide might be more lightly held than is the case 
in Fe,O,. If this were the case, decomposition would 
more readily set in with Fe,O, than with Fe,O,. 

This may well be, however, an erroneous conjecture, for 
it will be found that whereas some of the samples, for the 
purpose of analysis, dissolve in acidt with the ay 0 
ease, now and then one comes across an intractable body 
most difficult of solution. May it not be that in this case 
Fe,O; is the body so resistant to chemical action ? 

Charges Nos. 11 and 15 were of this character. 

It may be well to recapitulate, and possibly make 
more clear, the points that it is desired to emphasise in the 
above remarks, although Dr. Wiilfting worked out its 
industrial manufacture from waste liquors—no small 
merit. 

Firstly, that to William Gregory, of Edinburgh, must be 
assigned the discovery of the artificial production of mag- 
netic oxide of iron. Of this there can be no doubt, as 
what seems to be the earliest notice of it is found in a book 
Ps which Liebig was co-editor, and Gregory gets full credit 
or it. 

Secondly, that there are grounds for believing that 

* Gmelin’s ‘‘ Chemistry,” vol. v., page 190. 

t goseues of the Iron and Steel Institute, 1907, No. IT., 
page 178. 

+ 0.5 gramme of the magnetic oxide is dropped into 
a nearly boiling hot mixture of 15 cubic centimetresoil 
of vitriol and 50 cubic centimetres of distilled water. 


be 5 FeO +.7 Fe,0,. It is| P 





magnetic oxide of iron.made by the above process is either 
ss or Fe,O;, and that any variation from these formule 
is due to admixture of Fe, 03. 

Thirdly, that to say whether the main portion of any 
sample is Fe,O0, or Fe,O, is not a matter that can he 
asserted with certainty, although there are indications 
that two distinct ies exist in different samples, one of 
these being most difficult of solution. This is a matter 
well worthy the attention of some competent investigato: 
to whom the subject may appeal. , 

Fourthly, that notwithstanding those difficulties that 

beginners are sure to encounter, the product is difficult 
to spoil in the making, except as rds colour, and the 
operator can soon attain to the production of a commer- 
cially uniform article. 

Finally, it may be added that the protective character 
ofthis magnetic oxide of iron is most marked. Just as 
the Bower Barff coating and the film on Russian sheet- 
iron, both etic, afford protection to iron surfaces, so 
does this asalaas when laid on in the form of paint. 

The action that takes place through the localisation of 
scale on iron plates must not be thought to militate against 
the use of a magnetic iron paint. It might as well be 
argued that, because a hot ember will burn a hole in the 
flesh, therefore diffused warmth must also be harmful. 

The great protective value of what one may be allowed 
to call the Gregory-Wulffing magnetic oxide of iron paint 
is acknowled by all who Secs any experience of it. 








CATALOGUES. 

A CIRCULAR relating to “‘Ixion” buffalo raw-hide silent 

rs has come to hand from Messrs. W. F. Dixon and 

‘o., 60, Percival-street, C.-on-M., Manchester. 

The A.E.G. Electrical Company of South Africa, 
Limited, Caxton House, Westminster, 8.W., have issued 
a catalogue of electrical heating and cooking apparatus. 
The list includes electric kettles and other water-heaters, 


—— | heating-tables, cigar-lighters, soldering-irons, and other 


apparatus. 


A price-list, of B.T.H. tungsten lamp fittings has been 
issued by the British Thomson-Houston Company, Li- 
mited, Rugby. These fittings are made of copper or zinc, 
and contain 4 or 6 tungsten lamps in a ground-glass 
globe. They are intended to be used in place of small 
arc-lamps for interior lighting, the light being softer, and 
the trouble of replacing carbons being avoided. 


We have received from the Midland Engineering Com- 
ny, Limited, 2, Victoria-square, Birmingham, a circular 
escribing the ‘‘ Zylba” patent double-acting air-pumps. 
These pumps have no toot or bucket valves, and work 
equally well at high or low oa They can be arranged 
to work in any position, and are capable of maintaining 
a vacuum up to 98 per cent. of that theoretically possible. 


We have received from the Atlas Engineering Com- 
y, Limited, 37, Cross-street, Manchester, a pamphlet 
illustrating their ‘‘ Herculean” and ‘‘ Samsonian ” types 
of resilient wheels, which are suitable for all kinds of 
heavy road vehicles, such as traction engines, tractors, 
motor-omnibuses, &c. Catalogues printed in French, 
German, and Spanish have also been issued. 


From the Mason Regulator Company, 158, Summer- 
street, Boston, U.S.A., whose London office is at 147, 
Queen Victoria-street, E.C., we have received a catalogue 
of the well-known Mason regulators. The catalogue 
describes reducing-valves for steam and water pressure, 
regulators for vacuum-pumps and blowing-engines, pump 
speed and pressure regulators, balanced valves, and also 
po ectherpell oes and air-pump governors for use on loco- 
motives. In order to maintain a constant pressure In 
steam-boilers automatic devices are — to control 
the fans, with forced or induced-draught systems, or to 
regulate the dampers with natural raught. Another 
interesting device is the Mason excess-pressure pass-over 
valve, which is a modified reducing-valve arranged to 
allow the excess steam generated in a range of boilers to 

over to another range working at a lower pressure. 
The whole publication is well printed and clearly illus- 
trated, sections showing the interior mechanism being 
given in every case. 

An illustrated catalogue of friction clutches, gear- 
wheels, and pulleys has been issued by Messrs. James CU. 
Kay and Co., Limited, Phenix Foundry, Bury, Lanca- 
shire. Friction-clutches are listed to transmit from 5 to 
500 horse-power at 100 revolutions per minute. The 
expanding member of these clutches consists, in the 
smaller sizes, of a pair of semi-circular arms hinged 
together like a pair of calipers. A boss, with two large 
diametrically opposite teeth, is keyed to the shaft, and 
these teeth engage with recesses on the inner surface of 
the caliper arms. The power is transmitted by forcing 
the jaws of the calipers apart by means of a right and 
left-handed screw of quick pitch, the outer surfaces of the 
caliper arms then coming into frictional contact with the 
inner surface of an annular shell, which forms the other 
member of the clutch. In the larger sizes there are four 
loose blocks, hinged two at each end of an arm keyed to 
the shaft, and operated in a similar manner to those in the 
smaller sizes. The catalogue also gives prices of machine- 
moulded wheels, rope and belt pulleys, and illustrates & 
machine for making rubber tubing, cab tyres, &c., manu- 
factured by this firm. 








Raiway Construction 1x Russta.—According to the 
Journal de St. Petersburg, surveying operations are about 
to be begun in connection with the construction of a rail- 
way along the Black Sea, from Touapsé to Novosenaki, 
vid ves heey the total distance being 225 miles. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comprtep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOIFI- 


in case ; where 
il 

Where inventions are communicated from abroad, the Names, éc., 
of eh j mene mo are in - yp a @ 

Copies of Specifications may be obtained ‘atent Sale 
Branch, 25, Southampton Buildings, Chancery-lane, Go. at 
the uniform price cf 8d. 

The date of the advertisement of the 


each pat ASD ~1v 
Specification is, ¢ case, 4 , 
Patont has been sealed, when the date of sealing ts given. 


An ‘son may, at any time within two months the date of 

hc adecrtigoment of the mone 0 Gunphtte Rocenbeaion. 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


3510. BR. H. Fowler, Leeds. Plo (3 Figs.) 
February 12, 1909.—Certain types of ploughs, such as the ordinary 
anti-balance and balance plough, have two running wheels at the 
centre of the plough, one of which is to run on the still un- 
ploughed land, while the other runs in the furrow of the ploughed 
land. Sometimes the plough fails to run properly because the 
bottom of the furrow is soft, and the furrow wheel breaks in. The 
advantage, among other advantages, of rendering this trouble 
less frequent is attained by the present invention, which consists 
in mounting a third wheel, of suitably smaller diameter than the 
furrow wheel, on the axle of the latter, or an extension thereof. 






c 


This third wheel may be mounted free on the axle, and its dis- 
tance from the furrow wheel may be varied by the interposition of 
suitable distance pieces or the like. It is not essential that this 
third wheel shoul be independent of the furrow wheel, and it may 
take the form of a tyre or ring suitably fixed to the furrow wheel. 
In like manner, and for preventing the land wheel from breaking 
in, a widening ring of smaller diameter than the wheel may be 
fixed on one or both sides of the land wheel. a is the land wheel, 
and b the furrow wheel. On the extended axle of the latter is 
mounted free the third wheel ¢, a distance-piece d being inter- 
posed between the naves of the two wheels. (Accepted July 21, 


1909.) 
ELECTRICAL APPARATUS. 


25,478. Van Raden and Co., Limited, and M. 
Metz, Coventry. Secon Batteries. [5 Figs.) Nov- 
ember 26, 1908.—The object of the invention is to provide im- 
proved means for insulating the metal lining of the cell from 
outside contact, said means also serving incidentally to prevent 
the outside of the cell becoming coated with a film of the electro- 
lyte due to the creeping action of the latter. According to the 
~ sent invention, the upper free edges of the metal lining are 
bent over on themselves, so that when the lining is introduced 
into the cell said edges enter and occupy longitudinal channels 
formed for the purpose in the upper edges of the cell. 2 indicates 


4 











the s le walls of the cell, 3 the metal lining, and 4 the channels 
© reception of the upper edges of the latter. The channels 4 

| cross-section rectangular, semi-circular, or Y-shaped, as 
va. In all cases the grooves are left open, and are of such a 
‘as to contain a suitable quantity of non-conducting fluid or 
sei-tluld, such as vaseline, to prevent créeping of the electrolyte 
(own the outsides of the boxes. The metal lining 3 is made some- 
What greater in = than the cell, within which it is adapted to 
close fit, and has its upper edges turned or spun over out- 

. ‘'s upon themselves, so that when the lining is introduced into 
the box the said turned or spun-over edges enter and occupy the 

winels 4. (Accepted July 28, 1909.) : 


GAS ENGINES, PRODUCERS, HOLDERS, &c, 


10,963. D. Roberts, A. R. B , and C. James, 
Grantham. Internal-Combustion es. (3 Figs.) 
‘ay 8, 1909.—This invention relates to internal-combustion en- 

es of the kind in which air and gas are introduced through 
s parate inlets, and thence through a charge-valve into the com- 
= ion-chamber of the engine, and has for its object the provision 
ot special mechanism for governing by varying the time or moment 








' opening and closing, and also the amount of lift of both the gas- | 
ve and the charge-valve, whilst maintaining the relative differ- | 


rg, the periods of opening and closing the two valves con- | 


en 


According to this invention, the charge-valve c, 


normally closed by means of a spring f, is adapted to be opened at 
the a on time by means of a lever k actuated by a plunger-rod /, 
the lower end of which has pivoted to it a finger m, the finger 
being normally maintained at its central position—that is to say, 
so that it lies in the axial line of the plunger-rod—by means of a 

ring or springs n!, and being in connection by means of suit- 
able link mechanism o* with the governor p of the engine in such 
a manner that as the speed of the engine fluctuates the governor 
actuates the finger, and causes it to assume a position more or 
less inclined to the axis of the plunger-rod. In conjunction with 
the finger ma link r, or the equivalent, is provided, and is pivoted 
at one end to a fixed bracket, and is adapted to be oscillated upon 
the pivot from a cam wv upon the half-speed shaft q of the 
engine. The plunger-rod / is provided with a tappet v, which, 
when the rod is moved through a part of its stroke to open 








the charge-valve, strikes a rod w in connection with the 

hani ‘or opening the gas-valve h. With this construc- 
tion it will be understood that the cam on the half-speed shaft 
lifts the aforementioned oscillating link r, which strikes upon the 
end of the pivoted finger m, so as to raise the same and with it the 
plunger- l, thereby opening the charge-valve c. When the 
plunger-rod / has moved through a of its stroke, the tappet v, 
which it carries, opens the gas-valve h, and on the return move- 
ment of the oscillating link the -valve is first closed and subse- 
quently the charge-valve, the relative difference in the periods of 
opening and closing these two valves remaining always constant. 
As the speed of the engine varies, however, the governor alters 
the position of the pivoted finger, thus varying the points in the 
eycle at which the charge-valve and the gas-valve commence to 
open and the amount of lift given to these valves. (Accepted 
July 21, 1909.) 


PRINTING AND ALLIED MACHINERY. 


5674. E. T. Mi London. Fudge-Boxes. [3 Five.) 
March 9, 1909.—The present invention has reference to fudge- 
boxes. In connection with the use of fudge-boxes not only is it 
desirable to provide for ready fixing and removal of the box itself, 
but also it is necessary to make provision for clamping the type 
or linotype slugs in the box in such a way that they can 
changed, shifted, or otherwise manipulated with a mini 





or other means ; the mode in which the lubri- 


means of a pump 
to the bearing forms, however, no nart of the 


cant is suppli 


Fig.t. 
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invention. Instead of two springs, any number of springs may be 
used. (Sealed September 23, 1909.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


626. J. Denny, Dumbarton, and J. Car- 
—— Combined |B and ‘bine- 


{2 Figs.| November 5, 1908. — In 
combined reciprocating and turbine-engine installations, the 
turbine-engine is arranged between two reciprocating engines 
having separate condensers, into which the turbine-engine ex- 
hausts through se te exhaust-pipes on each side.. In such 
arrangements should a defect arise in one of the condensers, 
or in its air or circulating-pump, or other connection, the three 
propelling engines have to be stopped to enable the repair to be 
effected. This results in great loss of time, and at sea may in- 
volve a ship in serious difficulty. This invention has for its 
object to overcome these disabilities and render it possible to 
repair a condenser or its air-circulating pump or other connec- 
tion without its being necessary to stop any of the three propel- 
ling engines. As shown in the drawings, a arg oy Ais 
arranged between two reciprocating engines A!, A¥, having con- 
densers B!, B2, into which the turbine-engine A exhausts through 
separate exhaust-pipes C!, C2, The steam passes from the reci- 




















expenditure of time and trouble. The invention consists in grip- 
ping the slugs in the box by means of two movable ends operated 
simultaneously, so that both ends can be withdrawn from contact 
with the slugs. a@ is the fudge-box having the usual sides and 
plates for supporting and separating the linotype slugs. 0} and c 
are the ends of the box, both of which are movable in the direc- 
tion of the length of the slu d@ is the usual pin or block for 
facilitating the positioning of the fudge-box on the cylinder. e is 
a screw-ended rod pinned to the box end b and extending through 


"tg. 1. 





the bottom of the box a, to the outside of the end c, where 
the screwed part is fitted with a butterfly nut f, Each of the 
ends b and ¢ is fitted with projecting guide-pins g extending into 
holes A in the bottom of the box a. Behind each of the pins g is 
a compression spring ¢ which bears also against a fixed pin j which 
extends across each of the holes A at the middle of their length. 
The tendency of the ends } and ¢ is, therefore, by reason of the 
springs i, to move in an out direction, so as to clear them- 
selves from the ends of the linotype slugs. The pins g also pre- 
vent tilting of the ends of the box. When the type is placed in 
the box in the usual way, the lines.are secured by screwing up 
the nut f, which has the effect of drawing together the ends 6 
and ¢ against the — of the springs 7. In this way the ends 
of the linotype slugs are ipped simultaneously, and can be 
similarly released, which is found to be advantageous in the mani- 
pulation of late-news type. (Sealed September 23, 1909.) 


SHIPS AND NAUTICAL APPLIANCES. 


10,574. Fleming and Ferguson, Limited, and E. 
Pp, ° (6 Figs.) May 4, 1909.— 

This invention has for its primary object oy caged for the lubri- 
cation of the bearings of the rollers w for conveying the 
buckets of ladder-bucket d . Generally the bearings at 
present in use are made of chilled cast-iron bushes, and when 
these work under water it is difficult to provide means which 
shall, on the one hand, retain the lubricant in place, and, on the 
other hand, exclude water and sand ; this object is now realised 





which is ! 


by this invention. As shown, the bushes a in the brackets } are 
caused, hy means of the springs c, to press against the faces d of 
the roller ¢, so as, while allowing the roller e to revolve freely, to 
prevent water and sand frco-n getting into the bearing surface of 
the bush, and to retain in place the lubricant located between the 
outer surface of the roller shaft and the face and inner surface of 
the bush, and also to allow to the roller e a certain amount of 
lateral play against the action of the said springsc. The lubricant 
may be put into the box / of the bearing, or may be forced by 
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rocating engines Al, A? to the turbine-engine A by the usual 
rensh connections E!, E? leading from the reciprocatin engines 
direct to the condensers, these branclies being fitted with valves 


G!,G* as usual, so that the turbine may be cut out altogether 
when the reciprocating engines Al, A* are going astern, for 
example. In carrying out the invention, a closure device consist- 
ing of a stop-valve C (Fiz. 2) is arranged in each of the exhaust- 
pipes or p Cl, C? between the turbine-engine A and the 
condensers B!, B® ; and should a condenser, or its air or circulating 
pump, or other connection on one side uire repair, the stop- 
valve C in the exhanst-pipe connected with that condenser is 
closed, thereby shutting off connection between the turbine. 
engine A and the defective condenser, so that the necessary repair 
can then be effected conveniently, the exhaust steam, of course, 
then passing entirely into the other condenser. The stop-valves C 
employed are, as shown, preferably of the clack-valve type. They 
are arranged to work across the pipes C', C?, and are centrally 
attached, each to a vertical spindle, connected at the outside to 

itabl hanism for opening and closing the valve. (Ac- 
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cepted July 14, 1909.) 


14,964. Belliss and Morcom, Limi R. K. 
Turbines. 


ten 

9 } July 14, 
1908.—The present invention relates to means for ng gitide- 
blades and vanes of turbines secured by a crushing operation 
within grooves formed in the stator and rotor elements of tur- 
bines, the means for oes also serving to cover unoccupied 
portions of such grooves. e invention is intended to be em- 
ployed in conjunction with the means for securing guide-blades 
and vanes wherein the shanks of the blades and vanes are of 
reduced width, and are secured in grooves formed with undercut 





sides by crushing the shanks, portions of which are thus distorted 
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beneath the overhanging edges of the grooves. According to the 
present invention, the reduced shanks, prior to eat secured in| 
the groove, are threaded through apertures formed in a strip at | 
uniform intervals, the subsequent crushing operation securing the 
strip over the groove by means of the shoulders between the un- 
reduced and the shank portions of guide-blades and vanes. The 
blades or vanes a@ are secured by a crushing operation in the under- 
cut grooves b by the bifurcated ends of their shanks being 

apart by a central ridge c (Fig. 1) or by an inserted rod d (Fig. 2). 
According to the present invention, previously to or whilst the 





shanks of the blades or vanes are being inserted into the groove, 
the shanks are threaded through apertures ¢ formed at a uniform 
distance apart in a strip /. ferably the strip f is equal in 
width to that of the unreduced portions of the blades or vanes a, 
On the blades or vanes ae forced into the groove b, the strip f 
will be pressed by the shoulders a! of the unreduced portions of 
the blades or vanes closely against the surface of the turbine ele- 
meht on each side of the groove ; thus the strip not merely serves 
the purpose of spacing the blades or vanes, but also that of cover- 
ing the unoccupied portions of the groove. (Accepted July 21, 
909.) 


15,071. Belliss and Morcom, Limited, and R. K. 
m, B Surface Condensers. [7 Figs.) 

July 16, 1908.—This invention relates to surface condensers. The 
chief feature of the present invention consists in the provision of 
improved means whereby the steam to be condensed, and the air 
associated therewith, is directed to invade uniformly every portion 
of the condensing space, and impinge in an equal manner on the 
exterior surfaces of all the heat-abstracting tubes. The condensing 
water, in its coldest condition, is admitted by the branch a! toa 
compartment a (Fig. 1). Being isolated by partitions from other 
compartments at the right-hand end of the condenser, the water 
will flow through a set of tubes whose ends are open to compart- 
ment a. Some of these tubes are contained within an elongated 
compartment b, having side-walls which extend upwards a short 
distance from the bottom of the condenser, and serve to perma- 
nently retain a quantity of water of condensation sufficient to 
submerge other tubes ¢, c situated in the bottom of the condenser 
on each side of the compartment b. The water-level within the 
condenser is maintained constant by an overflow of the water of 
condensation through two central notches b!, b1, which constitute 
overflow weirs, formed in the central portion of the length of the 
side-walls of compartment b, the other portions of the side-walls 
extending above the level of the crests of the weirs. The compart- 
ment b is, by openings b2, b2, situated at its two ends, open to the 
condenser space on the left-hand side thereot, permitting the resi- 























duum vapour and air to enter the compartment b, and flow in con- 
tact with. the tubes, contained therein, to the aperture 6°, which 
leads to the air-pump. Except at its two ends, the compartment b 
is covered, and, at the portion of its length where the overflow 
weirs are situated, the cover-plate extends downwards to near the 
lowest portion of the interior surface of the condenser, thereby 
providing an enclosed passage, upwards through which the water 
niust proceed in order to escape through the notches b!, b! to the 
air-pump. The lower edges of the openings b2, U2 being at 
a higher level than the crests at b!, b! of the overflow weirs, 
the surface-water within the condenser will be unable to escape, 
but only the underlying water, whica, by prolonged contact with 
the submerged tubes, has been reduc n temperature to that 
approximating to the initial temperature of the condensing water. 
After flowing through tubes from the right-hand compartment a 
tora compartment d at the left-hand, the condensing water will be 
required to flow through a second set of tubes in the reverse 
direction to a compartment e, from which it passes through a 
third set of tubes to a compartment J, to be finally returned 
through a fourth set of tubes to a compartment g, from which it 
escapes by the branch g!. The steam to be condensed is admitted 
through the branch / of a section which is divergent both in the 
direction of the longitudinal and also the transverse dimensions of 
the condenser, thus permitting the steam to spread in all direc- 
tions and make tact as pletely as possible with the tubes 
of the above-mentioned fourth set, the steam being deflected at 





first from the other tubes by the curved baffle-plate i. By the 
same baffle-plate, what is left of the steam, and the air contained 
therewith, will be directed past the majority of the tubes of the 
third set, and thence amongst some of the tubes of the first set, to 
enter a passage provided between the before-mentioned baffle- 
plate i and another curved baffle-plate j. In this manner the 
steam will be directed in a spiral path towards the axis of the con- 
denser, from which it will continue to flow in an outwardly- 
directed spiral path amongst the second set of tubes, to finally 
traverse a portion of the tubes of the first set, and find an exit 
from the condenser through the before tioned ings b2, b2. 
By this arrang t the di d steam will undergo an 
approximately progressive cooling, and, by finally encountering 
tu situated in the compartment b, through which tubes the 
condensing water is making its first excursion, the temperature 
of evacuation will be minimised. The arrangement possesses the 
features of advantage that the section of flow diminishes as the 
steam progresses, and the whirl of the curved path tends to sepa- 
rate condensed particles from the uncondensed steam and project 
them against the surface of the baffle-plates and the condenser 
casing. (Accepted July 21, 1909.) 


15,213. ._W. R. Preston, tford, and D. A. Hendrie, 
Durban, Natal. Fusible = (2 a July 18, 1908. 
—This invention relates to fusible plugs, the object being to pre- 
vent the rush, or to minimise the amount, of steam which generally 
escapes from the fire-box or furnace into the cab of a locomotive, 
a stoke-hold, or boiler-house, when the fusible plug melts, owing 
to the level of water in the boiler being unduly lowered. In carry- 
ing out this invention, a valve is provided which normally closes 
communication between the steam of the boiler and the 
outer air, and this valve is in connection with the fusible plug, so 
that when the plug melts, the valve is opened, and allows the 
greater part of the steam to escape into the air, or to some place 
where no one is likely to be scalded. According to this invention, 
the fusible plug a is mounted ina casing b of metal, having a hole 
e through same, made internally more or less taper, or provided 
with projections or recesses, and fixed in the crown d of the fire- 

xX @. bedded in, or c ted to, the fusible plug @ there is 
a rod f, having a head to fix it in the fusible plug a, and preferably 
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passing through a stuffing-box / in the shell j of the boiler. The 
outer end of the rod f is connected to an escape or blow-off valve 
m. The rod fis screw-threaded at the upper end, and is provided 
with a washer, a nut, and a lock-nut, and a coiled spring 2 is inter- 
posed between the washer and the lever g to regulate the pressure 
at which the valve m may blow off, the spring x being suitably 
adjusted to allow for a blow-off at, say, 5lb. above that of the 
working pressure. If desired, and asillustrated in Fig. 2, the casing 
b for the fusible plug a is provided with a seating, and the end of 
the rod / is made or fashioned with a valve-face adapted to more 
or less accurately fit the seating. The latter is conveniently 
formed on a ring or bush ] screwed into the casing and preferably 
of such an internal diameter as to leave a space around the rod /. 
When the plug a melts, the valve rises and closes the aperture to 
the water space of the boiler j, thus preventing the water from 
escaping into the fire-box, with the result that there is no rush of 
steam or water into the fire-box, and the steam, or the steam and a 
certain amount of water, will escape by the escape or safety-valve. 
(Accepted July 21, 1909.) 
4132. The S.M. Car Syndicate, Limited, and G. J. 
ve, London. Liquid-Fuel Burners. {2 Figs.) Feb- 
ruary 19, 1909.—This invention relates to liquid-fuel burners, par- 
ticularly to those employed in connection with steam-generators, 
and it has for its object to facilitate the renewal of the orifices 
of the nipples or jets through which the gaseous mixture passes, 
and thereby reduce the cost of the upkeep of the burner. The 


2 
qe 
nipples or jets consist of a series of independent pieces A of rect- 
angular form and of gutter shape in cross-section, which have 
; @ on their The of the mixing-chamber B con- 
sists of a detachable plate b, and in it are a series of soctenguier 
oles 


holes or openings arranged parallel to one another. These 
i dapted to receive the pieces A which are passed 

















or - . are 
into them from the side of the plate b which forms the inner face 


of the plate, so that the flanges a are located within the mixing. 
chamber. The pieces A are fixed to the plate b by having their 
flange a riveted to the plate. The mixing-chamber B is prefer. 
ably of circular form, as shown, and is divided into two compart- 
ments by a vertical partition, each compartment being provided 
with an independent fuel nozzle C. By this construction a burner 
becomes practically everlasting, as any of the pieces forming th« 
orifices or jets which may me burnt out or broken can |x 
easily replaced at a small cost. A further advantage arising from 
this construction of burner is the stiffening of the structure, 
which renders warping impossible. A still further advantage is 
that the top plate remains relatively cool, and does not become 
oo as is usual in other constructions. (Sealed September 23, 


6716. H. B. Watson and T. C. Billetop, Newcastle- 
on-Tyne. Surface Condensers. [2 Figs.) March 20, 1909. 
—This invention has ref to the arrang ts of the shell, 
tubes, tube-plates, and baffle-plates of a surface condenser, so 
that the steam will be guided in a serpentine course through the 
tube-stack, and prevented from short-circuiting to the outlet, and 
the drainage from the upper tubes collected and delivered to the 
bottom of the condenser. 1 is the shell with end-chambers 2 for 
the circulating water between the tube-plates 3 and the doors 4, 
5 and 6 are the circulating-water inlet and outlet respectively. 
The steam inlet 8 is provided with a perforated spreader for the 
steam ; 10 is the outlet for water of condensation and air. The 
shell is cylindrical, and so is the tube-stack; the latter is con- 
siderably smaller in diameter than the former, and is arranged 
eccentrically within the shell, so as to leave the steam space 11 at 
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the top and sides of the tube-stack. This space diminishes in 
width from the top, where the steam enters, towards the bottom, 
where the outlet is located. The shell conforms with the circular 
contour of the tube-stack, so that the tube-plates need be no 
larger than is necessary to accommodate the tubes. The water- 
chambers are also concentric with the tube-plates, so as to give 
clearance all round for facing and making the joint. Between the 
upper and lower halves of the tube-stack is located a baffle-plate 15, 
the function of which is to deflect the steam and to collect the 
water of condensation dripping from the upper tubes. This 
plate 15 has central elongated openings 16 with down-turned 
edges, and the outer edges of the plate, which do not extend to 
the full width of the tube-stack, are turned slightly upward. 
18, 18 and 19, 19 are longitudinal radial baffle-plates in the steam 
space 11, which, in conjunction with the baffle-plate 15, direct 
the steam in a serpentine course through the tube-stack (as indi- 
cated by the dotted stream-lines in Fig. 2) and prevent short- 
circuiting to the outlet. (Accepted July 28, 1909.) 


TEXTILE MACHINERY. 


10,269. Siemens Brothers’ Dynamo Works, Limited, 
Westminster (Siemens-Schuckertwerke G.m.0. Berlin, 
Germany). Looms, {1 Fig.) April 30, 1909,—The present in- 
vention has reference to a belt transmission system for driving 
looms which prevents jerks taking place between the motor and 
loom. It ists in the combination of an elastically or flexibly 
mounted motor and any suitable arrangement for keeping the belt 
permanently strained, notwithstanding the oscillations of the 
driving motor. Experience has shown that by combining these 

















two known methods of transmission a drive is obtained which is 
suitable for looms, in, that it prevents the jerking, and that the 
same result cannot be secu’ by the use by itself either of an 
elastically-mounted motor or of a belt-tightening arrangement. 
The drawing shows one arrangement of putting the invention into 
practice by way of example, a denoting the driving electric motor 
which is fixed on the frame w by means of a hinge & on one side, 
and two springs #1 and #2 on the other side. The belt-tightening 
ar t ists in the tensioning pulley f, which is fixed at 
the extremity of a rotating lever-arm ¢ controlled by a spring d. 








The of the belt is shown in dotted lines. (Accepted July 14, 
1900. 
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RECENT PROGRESS IN GAS 


MANUFACTURE. 


By Tuomas Horeate, M. Inst. C.E., F.C.S. 


(Continued from page 507.) 


VerticaL Retorts, ContrnvousLy CHARGED. 
WoopHaALL-DucKHAM SyYsTEM. 


THe system of Messrs. Woodhall and Duckham, 
known as the ‘* Bournemouth,” is now being ope- 


Fig. 4. TH 
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Fie. 1. 


E IMPROVED METHOD OF DISCHARGING THE 
WOODHALL-~DUCKHAM VERTICAL RETORT. 


A Coal Hoppe 
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ted at the Nine Elms Works upon a setting of 
ir retorts ; and it is being installed in ten settings 
four retorts each at the Kensal Green Works 
ny, also in nine settings of four 
chat the Burnley Corporation Gas Works, whose 
engineer is Mr, J, P, Leather ; and abroad at Lyons 


f 


the same com 














and at the Grange, near Chicago, U.S.A. The trial | the intermittent system, and suggests the necessity 
installation erected sometime ago at Linacre, Liver-| of British fireclay workers meeting in as thorough 

1, was not continued because, according to Mr. | manner as possible these exacting demands. The 

ward Allen, the gas company’s engineer, it failed | three reproductions from photographs, Figs. 1, 
to supply a gas of such high illuminating power as|2, and 3, annexed, of the general arrangement, 
is required in that city. The newest plants on this|of the charging hoppers, &c., and of the dis- 
system are worked by a rotating drum for the| charging drums, show the present installation 
antomatic discharge of the coke. The amount of|at Nine Elms. At the left of the general view 


_coke removed per minute determines the feed of | is seen the gas-producer for heating the setting. 


coal to the retorts. Scarcely any water-gas is|This is of consi 


erable depth, and is kept full of 
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Fie, 2. CHarcrne Hoppers. 





Fic. 3. 


DiscHaRGING Drums. 


now made in the Bournemouth retort, as the| fuel, with the outlet for gas at the side, to ensure 
quantity of water required for cooling or quenching | a uniform quantity and quality of gas to the set- 
the coke is found to be very small, aol there is|ting. Coke from the vertical retorts is used, and 
no water-trough for the coke to pass through, as |as this is exceptionally dry, it forms an ideal fuel. 
in the earlier arrangement. Other minor altera-| Above the producer, with its coke buggy, is seen 
tions have been made, but essentially the manner | the platform for gaining access to the sight-holes of 
of operating remains as before—viz., a retort quite | the combustion-chambers, which at the time of the 
full of coal, heated at its highest point to the| writer’s inspection were at a white heat. The 
maximum temperature. The new installation at | inclined footway leads to the top floor round the top 
Nine Elms, however, works at a higher tempera-| of the retorts. The heating of the retorts is on the 
ture than the old one, so as to get a greater output | recuperative principle, the continuous recuperator 
per foot length of retort. This extra heat acces-| being embedded within the external walls of the 
sion is a severe trial for most fire-bricks, and | structure seen. The quantity of coal treated per 
recourse must now be made to the most refractory | hour is determined by the rate of discharge of the 
material for the zone of highest temperature. | coke from the base by means of a star-wheel, which 

This consideration applies with equal force, or | delivers into the rotating drum shown, one for each 
perhaps greater, to the vertical retorts worked on| retort. The casing of the drum is now semi-cir- 
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cular only, this form having been found more con- 
venient: for maintaining a gas-tight joint than the 
wholly cylindrical one. A diagrammatic view of 
the discharging arrangement and of the setting 
generally is furnished by the vertical section, Fig. 4, 
given on page 535. 

The rate of rotation of the internal star-wheel 
and of the drum is very slow, and delivers about 
every 10 minutes dry, warm coke into the outer air, 
with apparently the minimum of water =. The 
charging-drums are smaller than the discharging, 
yet these rotate but slowly, keeping the retort full 
of coal, being practically surrounded by the inflow- 
ing raw material. The pressure-gauge upon the 
gas outlet is quite steady, except at the instant 
when the retort takes its quota of coal, when a 
sudden rise shows a momentary increase of gas 
generation, The coal-hoppers, supplied by elevator, 
the shoots therefrom to the drums, the poking and 
inspection holes through the globes, the valves and 
gas outlets are visible, and the simplicity of the 
feeding of the retorts is manifest. 

Reference has already been made to the increased 
output per retort, which is equal to 40.5 per cent., 
and the altered character of the gas consequent 
upon the enhanced temperature has been indicated 
by the ratios in Table I.—0.7541 and 0.6552 for 
1907 and 1909 respectively. Whilst these are borne 
out by the annexed Tables III. to VI., that the 
writer has computed, they are coincident with a 
remarkable equality in the total value of the gaseous 

roducts from cach ton of coal distilled. By the 
Fedusel of Messrs. Woodhall and Duckham, and 
the officials of the Gas Light and Coke Company, 
the writer has been able to scrutinise the data of 
the working of the two installations, and the regular 
system of testing throughout the twenty-four hours 
of each day, for long periods, has enabled good 
averages to be taken. The difficulty usually present 
in estimating the unsaturated Brctene dss has 
been met by the company’s staff ascertaining the 
carbon and hydrogen density thereof, and this has 
enabled the comparative figures given in Tables 
IV. to VI., on the opposite page, to be prepared. 
The 1909 tests show a falling off in methane, and 
a rise in hydrogen, oxygen, and carbon dioxide, 
with a rise in volume of unsaturated hydrocarbons, 
which, however, have a lower density. The carbon 
monoxide remains the same. The calorific value 
of the sample analysed in October, 1907, was higher 
than the average of the make, but it is not incon- 
sistent therewith, so that it appears to be quite 
safe to take the average figure. No separate com- 
plete analysis is available for May, 1909, but the 
partial analysis leads one to regard the average 
observed calorific values as being probably quite 
reliable. 

Taking these respective averages, and deriving 
from them the heat due to hydrogen and to 
carbon, we find the very close coincidences con- 
tained in the summary, which is given in Table VI., 
and ;these have occurred notwithstanding the use 
of Burley silkstone coal in the former test and of 
Blackwell and Sutton (Derbyshire and Nottingham- 
shire) coal in the latter test. 

Tabte III.—Gas Produced in Vertical Retorts 
at Nine Elms Gas Works. 

Average of observed values per cubic foot and per ton of coal. 


Cla s of coal used in the week { Burley Blackwell 
of test : * Silkstone. and Sutton. 

Date of test oeydeele .. Cub; 1807 May, 1909 

Number of hours gas-making .. 144 162 


Cubic feet of gas, per retort per 


hour-* :. ‘3 oe as 920 1293 
Cubic feet of gas (COg included) 12,275 12,839 
Illuminating power of gas per 

cubic foot (COg included)... 3.165 3.04 
Candles per ton (COg included) 38,848 39,050 
Calorific value per cubic foot— 

gross ‘ es ve <é 593.6 570.8 
Calorific value per cubic foot— 

net.. xs oa $s oa 530.75 608.8 
Calorific value per cubic foot— 

difference hs “ mm 65.85 62 
COg in gas by volume, per cent. 2.18 3.10 
HgS in crude gas by volume, per 

cent. ee “ - ee 1.20 1.30 
Average specific gravity (CO; 

removed). . es m' a be 0.453 
Grains of sulphur per 100 cub. ft. es 31.9 
Coke made in pounds .. 1422 


In the last annual report of the Chief Inspector 
of Alkali Works, Mr. R. F. Carpenter, is given an 
account of experiments made to determine the 
incidence of temperature and of contact upon the 
production in the gas retort of hydrocyanic acid ; 
and as the ammoniacal liquors from the continuous 
vertical retort tested by his assistant showed an 
increased ratio of hydrocyanic acid to ammonia, the 
bearing of the foregoing experiments upon the new 


of actual temperature measurements, Mr. Carpenter 
tentatively assumes that a zone of maximum and 
continuous heat exists, perhaps, at about. three- 
fifths of the depth of the retort from the top. 
Here the coal has thoroughly coked ; the horizontal 
section will, under normal conditions, be well filled 
with incandescent solid, with absence of any central 





gas channel, such as characterises the horizontal 
section of an intermittent vertical retort. Here 
also the gas pressure, small as this is on the con- 
tinuous vertical retort, will be at a maximum, 
while the rate of flow of gas from its diminishing 
evolution will be much lessoned as compared with 
higher zones in the retort—conditions all favouring 
decomposition of methane and ‘any accompanying 
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charging of the retorts with coal is by gravity from 
the coal-bunkers, through the valves shown ii 
elevation, into the coal-chambers which stand aboy: 
the brickwork. The valves are opened by hand 
once every four hours, thus providing a continuou: 
supply of coal to the retorts. At the junction of 
the coal-chambers with the brickwork is an expan 
sion joint, made gas-tight by lime filling. The gas- 
outlet pipe runs laterally from the top of each re- 
tort, and is fitted with a valve, self-sealing cleaniny- 
door, and poking-hole in turned ball cover. There 
is no hydraulic main, but the gas-pipe descends 
with a good fall to the condensers. The gas-pro- 
ducer for heating the setting is at the side, and at 
15 ft. from ground-level is the feeding mouth-piece, 


ie, 


VerticaL Retorts at St. HeLens ; GLOVER 
AND WEsT SysTEM. 


ammonia, and formation of hydrocyanic acid from | fitted with celf-sealing lid. A special feature in the 


its elements. It is in this zone also, and somewhat 
lower, that it seems reasonable to look for forma- 
tion of ammonia, if the reactions of hydrogen on 
the nitrogen existing in the incompletely carbonised 
coal have any actual existence, since the ammonia, 
if formed, has a better chance of survival in the 
higher zones of the retort. The tar produced in 
these vertical retorts is low in naphthalene, and 
generally presents characteristics usually associated 
with the low temperature distillation of coal. 


VerticaL Retorts, Contrnvousty CHARGED (THE 
System or Messrs. SaMuEL GLOVER and JOHN 
West). 

The St. Helen's installation of the Glover and 
West system has been in continuous work since 
October, 1908. The arrangement is shown in ver- 
tical section in Fig. 5, annexed, and in perspec- 
tive in Fig. 6, which is a reproduction from a photo- 
graph. It consists of eight vertical retorts in one 
setting, each retort being of oval section, 24 in. by 
12 in. at the top, enlarging to 30 in. by 18 in. at 
the bottom. The ground space occupied by the 
setting is 17 ft. by 13 ft., whilst from ground-level 
to the top of the brickwork is 33 {t., with a further 
18 ft. to the top of the coal-storage hopper, into 
which coal is delivered by an elevator. The 





nethod of gas-making is discussed. In the absence 








mode of heating the retorts is the circulation around 
the vertical portion (3 ft. in height), nearest the 
base, of the secondary air simultaneously cooling 
the coke preparatory to discharging into the coke- 
chambers. The fuel account is certified as not more 
than 12 lb. to 13 Ib. of coke per 100 Ib. of coal 
carbonised. 

The retorts are supported so that their lower 
ends are at a height of 9 ft. above the yard-level, 
and in this space are placed the coke-chambers, 
as shown in Fig. 5. Two retorts deliver into 
each chamber. Each chamber has a curved swing 
cover over the bottom outlet, and this serves as“ 
container for a shallow-water seal, which is re 
plenished after every discharge of the coke. At 
the base of each pair of retorts is a plate, and on 
this is an arm, which revolves once in 15 to 20 
minutes, and pushes the coke off the plate into the 
chamber mentioned. The speed of extraction 1s 
variable, but when each retort is dealing with 
24 tons of coal per 24 hours the coke is removed 
from the chambers about every half-hour. The 
travel of the coal from the top of retort to bottom at 
this rate occupies about 12} hours. The pulling of « 
lever operates the water-sealed door of the coke- 
chamber, first allowing the water to escape from 
the curved receptacle, and then the coke, almost 
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TABLE IV.—TuHe Catoniric VAtvES oF THE GAs PRODUCED IN THE VERTICAL RETORTS AT THE NINE 
Fims Gas Works (WoopHati-DuckHAM System). 


Calorific Values from Analysis 









































| Calorific Values Computed from _ Partial 4 
Constituents of the Gases | Analysis of |Analysis, British Thermal Units, Analysis oe ae ag = hey sy , 
from the Vertical Retorts) One Sample, per Cubic Foot of Gas Made. Completed Cubic Foot of Gas made pe 
of the Nine Elms Gas_ | October, by Calcula- made. 
Works. | 1907. tion, May, 7 a 
Gross. Net. Difference, 1909. Gross. Net. Difference 
Estimated composition and | 
calorific values of hydro- | | 
carbons . °-) Cn Hm | C3.33 Hy.32 2745.6 2556.92 188.68 Co.75H5.5? 2187.2 | 2041 146.2 
Marsh gas ..| OHy 35.05 353.3 316.1 37.2 30.15 ? 303.9 | 271.9 32 
Hydrogen ; a 45.85 149 124.7 24.3 48.45 ? 157.5 131.8 25.7 
Carbon monoxide .. ..| ©O 7.41 23.9 23.9 Nil 7.50 “2 | 24.2 Nil 
Simple combustibles oa 88.31 526.2 464.7 61.5 86.10 485.6 | 427.9 57.7 
Complex Cn Hw 2.88 79.1 73.6 5.5 3.90 85.3 | 79.6 5.7 
Total ,, E: 91.19 605.3 538.3 67 90 570.8 507.5 63.3 
Oxygen Oy 0.27 ee ¥ oe 0.63 
Nitrogen . ee ee No 6.32 de as 6.27 ? 
Carbon dioxide... =i | CO, 2.22 a ie 3.10 | 
oe 100.00 | 


The items marked with a query have been computed from the remaining figures obtained by absorption. 


TABLE V.—HeEat DistrRiscTIon rer Cupic Foor or GAs, AS ASCERTAINED BY A SINGLE ANALYysiIs, &c., 


BY THE AVERAGE OBSERVED CALORIFIC VALUES. 


| British Thermal 
Units Due to 


Hydrogen |Carbon. 





| British Thermal 
Units Due to 


Hydrogen. Carbon. 











Analysis, October, 1997 411.5 193.8 | Partial analysis, May, 1909, sup’ lemented by calculation 
; | from average of cbserved calorific valucs.. oe se 388.8 | 182 
Calculated from average of 1} a . . — : 2 r 
calorific values yw abet 404.5 | 192.1 |Neding Mey 18, 1908"" ahaa tues —- ae sos | 190 


October, 1907 J 


TABLE VI.—Summary or Gas PER Ton oF Coat IN ILLUMINATING AND CALorRiFIC VALUE. 


British Thermal Units of Heat Produced by Gas from T'Ton of Coal. 


Date and Duration of Test at 


Nine Elms. Candles per Ton. 





Net. 











Due to Hydrogen.| Due to Carbon. | Total (Gross). | Difference. 
October, 1907, 144 hours’ run 38,848 4,965,237 2,358,027 7,323,264 6,514,956 808,308 
May, 1999, 152 hours’ run 39,050 2,439,410 7,328,601 6,532,483 796,018 


TABLE VII.—Tests of the Glover-West Sustem at the 
St. Helen’s Gas Works. 























Made in the Year 1909 March. May. July. 
Number of hours test 72 96 72? 
Coal used... ~ Orrell Orrell | Thornley 
washed | washed | un- 
nuts nuts | screened 
Containing moisture, per cent...| 5.35 395 | 1.03 
- ash “a * ? 6.94 | 3.24 
Gas made per hour per retort’ . | 1947 | 1s | 1359 
ton, in cubic feet. . | 11,779 | 11,448 || 13,102 
Illuminating power per cubic foot} 3.148 3.256 3.112 
Candle-power per ton of coal 37,080 | 87,274 40,773 
B.Th.U, per cubic { Gross 600.25 | 588.8 573.6 
foot of gas Net .. ..| 541.04 629.6 514.5 
made Difference . . 58.31 59.2 59.1 
Grains of sulphur per 100 cub. ft. os 37.5 20.8 
Dry coke made, in cwt. .. .-| 14.34 | 142 14.2 
Coke used per 100 1b. of coal | 1202 | 12.06 12.3 
Tar produced, in gallons .. = 16 | eee |} 13.3 
Sulphate ofammonia .. Ib.) 34.33 | 33.4 | 26.7 
Number of analyses of gas stated} One | Three and) average 
| ave’ only 
| thereof | 
Analyst eee Re. ; | H.G. H. G. 
| Blundell | Colman | Colman 
Methane a 33.57 | 31.97 29.05 
Ilydrogen a 0. 94 50.67 54.70 
Carbon monoxide .. a me 7.20 9.90 8.70 
Complex combustibles, Cn Hw. . | 2.80 2.70 | 2.85 
Oxygen 0.00 | 0.00 | 0.05 
Nitrogen... 3.49 | 2.73 3.20 
Carbon dioxide 2.00 1.97 1.00 
Total accounted for .. 100.00 99.94 99.55 
lly drocarbon to hydrogen ratio. . 0.714 | 0.684 0.583 
R : Be ae Gross .| 7,070,344 | 6,740,582 | 7,515,307 
_— of eal per Net... _..| 6,383,511 | 6,062,860 | 6,740,979 
Difference..| 686,833 774,328 


677,722 | 
fully quenched, falls into the barrow standing 
leneath, or, for a large installation, into a coke- 
c nveyor. 

_ {tis evident that the labour costs must be small, 
for the manual attention required in the charging 
and discharging operations is of a light and simple 
character. Thus the merit of the system will 
cepend primarily upon the yicld of gaseous, liquid, 
«ud solid products, and secondarily upon the wear 
ul tear and the capital charges. The last-named 
‘ems eannot be discussed until further experience 
lias been gained, although it is quite unlikely that 
they will offer any serious obstacle. The results of 
working the verticals, compared with similar coals 
in horizontal retorts operated with West’s manual 
‘uachines, have been so satisfactory that the Cor- 
poration of St. Helens, after investigation, have 
taken over the plant, and are contemplating ex- 
tensions thereof. It is computed that the saving 





4,889,091 


' 


of ground-space by the new system will defer the 
acquiring of an additional site, which otherwise 
was an imminent necessity. Extensive certified 
results are available, and an epitome has been em- 
bodied in Table VII. The candle-power and heat- 
ing powers per ton of coal, which are the prin- 
cipal criteria of the gaseous products, are better 
for the Thornley coal than the Orrell nuts, the 
former being 9.68 per cent. better, and the latter 
8.8 per cent. for gross and 8.32 per cent. for net. 
The best of these results is better than those 
hg in Tables III. to VI. for the Nine Elms test, 

ut the difference is so small that it may be all 
due to difference in coal composition. 

It is not surprising that there is a close approxi- 
mation in results, and discrimination as to the 
relative value of the two systems will require a 
careful scrutiny of all the factors, ascertained under 
properly organised parallel conditions. 


(To be continued.) 








BLACKWELLS ISLAND BRIDGE, 
NEW YORK. 


By Frank W. Skinner, M. Am. Soc. C.E, 
(Continued from page 472.) 
Deraits or Istanp Span—(continued). 

Bottom Chords.—The bottom chords are of great 
interest, on account of the enormous stresses 
assumed for them (20,500,000 lb. maximum), and 
their corresponding cross-section of 1067 square 
inches, which, with their great dimensions, make 
them the heaviest members of their kind ever 
fabricated. They are of the multiple web, open 
section, rectangular type, generally adopted in 
the United States on account of the convenience 
of manufacture, symmetry, ease of connection, 
and positive distribution of stress. Similar con- 
struction has been used for the great cuntilever 
spans of the Memphis, Thebes, Monongahela, and 
Mingo bridges and for the ill-fated Quebec bridge. 
In the present case special care was taken in detail- 
ing to develop in the completed members the full 
potential compressive strength of the elements, 
an essential, which, neglected in the Quebec chords, 
directly caused the fatal collapse. 

Each chord is continuous from both ends of the 
island span to the extremities of the adjacent canti- 
lever trusses, thus having a length of about 1713 ft., 





neglecting corrections forthe camber, which was 





framed to give a reverse ordinate of 4} in. between 
the island piers. The chords are made in one- 
panel sections from about 31 ft. to 59 ft. long, 
weighing up to 240,0001b. each, and having their 
ends accurately faced to exact bearing and fully 
spliced with web and flange cover-plates, the joints 
clearing the panel points. 

The heaviest bottom chord in the bridge has a 
section of 1120 square inches, and is in the canti- 
lever adjacent to Pier I., while the lightest ones, at 
the extremities of the cantilever-arms have a sec- 
tion of only 75 square inches. The bending stresses 
due to the weights of some of the heaviest chord 
sections were computed to produce an extreme 
fibre stress of only about 1300 lb. per square 
inch. The chord sections have a uniform width of 
6 ft. 10 in. and a depth of 4 ft. 1? in. over all, with 
a radius of gyration of 14.5in. They are made 
with four built channels with vertical webs 
4 ft. ase deep, riveted together in pairs with 
lattice-bars and wide tie-plates on top and bottom 
flanges, and with vertical transverse diaphragms 
connecting the webs at short intervals, thus making 
separate columns, which are efficiently united by 
flange tie-plates and by vertical transverse dia- 
phragms, which unite both pieces into a single 
compression unit with greatly increased radius of 
gyration and an efficient safe working load. One 
reason for the adoption of this type of combined 
elements was to facilitate the shipment and field 
handling of the separate halves which it was believed 
could be shipped and handled independently, 
assembled together in position, and casily riveted 
up to make the final member larger and heavier 
than could be readily transported as a whole. This 
method of shipment was followed for some of the 
heaviest pieces, but the lighter pieces were riveted 
up complete at the shop. 

The 58-ft. 8,%;-in. section L 57-L 58 (see Fig. 143, 
page 539) has 1067 square inches cross-section, and is 
made up with two 6-in. by 8-in. by {-in. flange angles, 
four 48-in. by g-in., one 45}-in. by j-in.,one 45}-in. by 
&-in., and one 31-in. by {-in. web-plates, seven in all, 
with a combined thickness of 5? in. in each outer 
channel, and with two 6-in. by 8-in. by {-in. flange- 
angles, four 48-in. by {-in., one 45$-in. by }-in., 
and one 31-in. by {-in. web-plates, with a combined 
thickness of 5) in. in each inside channel. The 
5-in. by &-in. lattice-bars have two {-in. rivets in 
each end, and one rivet at the intersection, and there 
are besides regular §-in. flange cover tie-plates 6 ft. 
long, special longer ones at panel and sub-panel 
points, and transverse diaphragms made with 4-in. 
vertical plates, and four 4-in. by 4-in. by $-in. 
angles. The inside channels are connected together 
by 26-in. by 4-in. flange tie-plates and by five 
diaphragms. Figs. 100 to 105, on Plate XLI., give 
details of chord section L 57-L 58. 

The webs are bored on the centre line for a 
15-in. pin at panel point L 57, as shown in 
Fig. 100, but there is no pin at the sub-panel 
point L 58, where the sub-vertical post is field- 
riveted to the top flange cto ke ee and to 
vertical connection-angles through holes in the 
latter, which are shop-riveted to the transverse 
diaphragms. The bottom flange tie-plates at L58 
project 29 in. beyond the inner edge of the channel 
to form lower jaw-plates for the field-riveted con- 
nection of the bottom lateral struts. The upper 
jaw-plates are field-riveted between horizontal 
angles shop-riveted to the chord web ;. this arrange- 
ment will be seen in Figs. 103 and 104. The chord 
splice at L58 is made with twelve 4-in. and §-in. 
cover-plates, having in all 308 l-in. and 112 {-in. 
field rivets. The general arrangement of these 
built-up chords is shown in Fig. 142, page 539. 

The other bottom chord sections are similar to 
L 57-58, except that at panel points L 57 and L 75 
the inclined main posts are far outside of the 
chords, and the latter are pin-connected to the 
four-webbed cast-steel shoes which receive the 
inclined truss-posts and are riveted to the trans- 
verse pier girders. 

Sway Bracing.—The vertical and sub-vertical posts 
previously described are connected by sway bracing 
consisting of riveted horizontal and diagonal mem- 
bers engaged between jaw-plates shop-riveted to the 
truss members. The top horizontal struts are a pair 
of lattice girders about 8 ft. deep, with top and bottom 
flange angles connected by flat lattice-bars on their 
horizontal flanges ; the erds of the bottom flanges 
are field-riveted to web-connection plates shop- 
riveted to the vertical posts, and the top flange- 
angles are continued, to be field-riveted through 
their bottom flanges, across the horizontal cap-plates 
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of the vertical posts. At main-panel points the 
top struts are made with 4-in. by 4-in. by 4-in. flange 
angles, reinforced by 8-in. by }-in. cover-plates ; at 
sub-panel points they are made with 6-in. by 4-in. 
by }-in. angles without reinforcement. Figs. 109 
to 111, on Plate XLI., illustrate one of the top 
struts for main posts 58 and 74. 

The lower transverse struts differ from the upper 
ones in that their bottom flange angles are curved 
downwards at the ends, giving increased depth and 
thickness, and a graceful portal-like effect. One of 
the lower struts for the same main posts is shown 
in Figs. 106 to 108, on Plate X LI. 

Two panels of X-bracing vetween the top and 
bottom struts have uniform diagonals with I-shape 
cross-sections 2 ft. deep, mad» with two pairs of 
7-in. by 3)-in. flange angles riveted back to back 
and latticed. 

Laterals.—Both top and bottom chord lateral 
systems are made with X-bracing between the 

vanels formed by the transverse struts and floor- 

ms. The top chord diagonals are pin-connected 
rods. The bottom chord diagonals are in all cases 


virtually light lattice girders deep enough to sup- 
port their own weight without material deflection, 
and are made with pairs of angles back to back, 
forming the usual I-shape cross-section, with top 
and bottom flanges field-riveted between horizontal 
jaw-plates connecting them to the chords, The 


centre-panel diagonals have a uniform depth of 


283 in. The end diagonals of the lower system 
carry heavy stresses, and are made with solid $-in. 
vertical web-plates tapering from 18 in. deep at the 
centre to 28} in. at the ends. The 6-in. by 8-in. by 
}-in. flange angles are reinforced by 24-in. by }-in. 
cover-plates. The diagonals were shipped from the 
bridge-shop in half-length pieces, spliced at inter- 
sections by large thick horizontal field-riveted flange 
cover-plates. The intersections occur at the centre 
points of the sub-panel floor-beams, and the lower 
flange splice-plate is riveted across the bottom 
flange of the floor-beam, while the top-plate is made 
in halves riveted to opposite sides of the floor-beam 
web. The top flanges of the diagonals clear the 
bottom flanges of the stringers by about 10 in., but 
are field-riveted to them through short horizontal 
flange angles, on extensions of the web-plate above 
the top flanges. Figs. 112 to 116, on Plate XLL., 
show details of the centre-panel diagonals, and 
Figs. 117 to 120, on the same plate, show the end- 
panel diagonals. 

Eye-Bars.—The only eye-bars in this span are 
in the top chord, which is composed entirely of 
nickel-steel bars 16 in. wide and from } in. to 
2,4; in. thick. The maximum stress is in the end 
panel, which has twenty bars, two sets, each about 





48 ft. long, with a combined area of 660 square 
inches, proportioned for a maximum dead and live- 
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load, exclusive of wind stress, of 18,690,000 lb., 
giving a unit stress of 28,300 lb. They weigh 
124,106 lb. and have nickel-steel pins 16 in. in dia- 
meter and nearly 10 ft. long, weighing about 
7000 Ib. each. The pins are turned and polished 
to a clearance of ,j, in. with the eye-bars, and are 
proportioned for a maximum fibre stress of 48,000 Ib. 

per square inch. ‘ 
Each pin is bored through the axis with a 2-in. 
hole for a 1-in. bolt with a nut at each end engag- 
ing a pressed-steel cupped disc to secure the bars 
from transverse displacement. At main - panel 
points the rods project beyond the inner ends of 
the pins to receive the bent eyes of the top lateral 
diagonal rods and the connection-plates of the top 
lateral struts. The maximum divergence from ver- 
tical planes is yooth of the length of the eye-bar, and 
very great pains were taken to arrange them and 
the other members assembled on the pins so as to 
reduce the bending moments in the pins to a mini- 
mum. The final maximum bending moment was 
19,000,000 inch-pounds. The importance and 
difficulty of securing the best packing for one of 
these long pins is illustrated by the arrangement on 
pin U 59 (see Fig. 143, page 539), which engages 
seven web bearings, thirty-six eye-bars, and two 

lateral diagonals. : 
Floors.—The lower floor, 86 ft. wide over fascia 





girders, has plate-girder floor-beams, 6 ft. deep at 
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BOTTOM CHORD 





| radiation approached 0.4 million B.Th.U, per square 
| foot per hour. But if the temperature were reauced 
| to 4000 deg. Fahr.—a drop of only 500 deg. Fahr., 
| or one-seventh—the amount of radiation would only 
be about one-half, which showed, assuming the law, 
the great advantage of maintaining as hot a flame 
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temperature as possible in the fire-box, and also 
how very little heat was transmitted once the flame 
was put out, and the gases passed along the tubes. 
The example given in the paper showed the enor- 
mous amount of radiation from the furnace gases 
due to the fact that their temperature was high. If 
the temperature of the furnace were reduced from 
the figure of 3000 deg. Fahr., taken in the example, 
to 2000 deg. Fahr., the greater part of the radia- 
tion effect would be lost, and the deduction would 
have to be met entirely by conduction or convec- 


UTS 


U7. 





tion. The speaker had emphasised this point 
because Stefan’s law was quite a modern expres- 
sion (stated, he believed, in 1890), on the question 
of radiation, but one generally accepted by phy- 
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sub-panel points from 204 ft. to 40 ft. apart. Each 
beam is made in three pieces. The centre one, 
about 56} ft. long over all, weighs from 30,000 Ib. 
to 36,000 Ib., and is made with 6-in. by 8-in. full- 
length flange angles and 24-in. flange cover-plates, 
and has a web-plate 4 in. thick, which, at the ends, 
is notched to fe the bottom chords, and projects 
above the top flange to provide for a connection 
with fifty-two 1-in. field-driven rivets to the vertical 
posts or sub-posts. This centre beam is detached in 
Migs. 125 to 134, page 538. The floor-beams are ex- 
tended about 11 ft. beyond the trusses by cantilever 
'vackets of similar construction, carrying one street 
car track on each. The top and bottom flanges of 
the main floor-beams and the brackets are spliced 
by pairs of 14-in. by $-in. bars and 7-in. by a Ava 
angles respectively. There are fifteen lines of plate- 
sider stringers 30 in. to 42 in. deep, web-connected 
to the floor-beams, and covered, except under the 
outer track rails, by g-in. buckle-plates riveted 
across their top flanges and paved with wood blocks 
laid in conerete. The lower floor stringers, together 
with their cross-bracing frames, are shown in 
Migs. 121 to 124, on Plate XLI. The upper floor- 
beams, about 16 ft. in the clear above the lower ones, 
are about 55 ft. long and 64 ft. deep, and carry eight 
‘ines of track stringers. Their flanges are each 
made with two 8-in. by 8-in. angles and three 
cover-plates, and the ends of the webs are reinforced 
to a total thickness of 2,% in. to provide for the 
heavy shears developed by the 780-ton erection 
traveller. These upper floor stringers are shown in 
detail in Figs. 135 to 137, on page 538. The light 
side-walks are carried on transverse I-beams sup- 
ported on the track stringers, and on shallow 








sicists ; moreover, it explained many anomalies o 
boiler trials which otherwise were difficult to under- 
stand. 

Professor Dalby said that Fig. 2 (see page 561) in 
the paper afforded a comparison of different expres- 
sions plotted to the same scale. In studying the work 
of many writers, especially Continental writers, on 
heat transmission, it would be found that attempts, 
particularly in later times, had been made to Teal 
with the subject of transmission by radiation, and 
many assumptions had been made regarding the 
law according to which heat was transmitted. 
All the assumptions made would be found em- 
bodied in the curves shown in Fig. 2, and an 


&7 
| 


69 JS 


alow o--- 7 


ER N°. 


stringers bracketed outside the trusses. The pro- 








menades and driveways are enclosed with gas-pipe 
rails and latticed steel panels. Figs. 138 to 141, on | 
the present page, show the arrangement of the | 
lower floor-beam, and the lateral bracing at Pier I. | 


(Zo be continued.) 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue first ordinary general meeting of the members 

of this Institution for the current session took place | 

on Friday last, the 15th inst., the President, Mr. 


examination ef the curves would show that very 
little difference was introduced by these assump- 
tions from a practical point of view. The thick 
curve in the middle was Stefan’s law, and that 


| represented the mean of modern results. 


ig. 3 in the paper was an attempt to apply, 
ma. to scale, the temperature curve in terms 
of length of path. It would take, the speaker con- 
tinued, a bold man to make such an assertion as was 
implied in the curves, with regard to the large drop 
of temperature in the gas film, if unsupported by 
practical experiments. But there were plenty of 
experimental proofs. A very important point, and 


J. A. F. Aspinall, occupying the chair. . The minutes | one at present much considered by engineers, was 
of the previous meeting—the summer meeting held | that, in discussing the transmission of heat from 
at Liverpool—having been read, the President gas to the water the path was assumed to be of 
announced that the ballot-list had resulted in the | gifferent elements. It was also tacitly assumed 
election of 66 candidates (the names being read by| that those elements remained undisturbed, and 
the Secretary), and that six transferences had been} that the heat fell with the temperature head 
made from the class of associate member to that of | without any variation due to variation in the con- 
member. | ductivity of the paths. Great temperature head 
Heat TRANSMISSION. | was necessary to force the heat across the gas film, 

A paper entitled ‘‘ Heat Transmission ” was then and the question arose, Was there any way of 
read by Professor W. E. Dalby, Member, of London. | destroying the gas film, and so getting a smaller 
We print this paper in full, with the exception of | temperature head to transmit the same amount of 
the appendix, in another part of the present issue | heat? One of the most potent factors in disturb- 
(see page 560). |ing the gas film—breaking it up—was the velocity 
During the reading of his paper, Professor Dalby | with which the gas moved through the tubes and 
interpolated remarks explanatory of certain points over the heating surface, and the importance of this 
and diagrams, and these we give as follows :— consideration had received increased recognition in 
In further reference to diagram Fig. 1 in the later times. Rankine had assumed that the heat- 
paper, Professor Dalby pointed out that the shape flow was in proportion to the difference of tempe- 
of the curve was such that if the flame temperature ratures, and that the velocity term did not come 
in the fire-box were in the region of 3500 deg , the into the expression at all. The velocity of the 
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gases was tacitly supposed to have no influence 
upon heat transmission. To the speaker’s know- 
ledge, Professor Osborne Reynolds was the first 
to consider this question, and, in 1875, had read a 
remarkable paper, suggesting that the transmission 
of heat depended upon the velocity of the gases. 

Professor Dalby, referring to the abstracts of 
papers on heat transmission, mentioned in the first 
paragraph of his paper, said that he was quite sure 
that the members would, if they looked through 
those abstracts, appréciate the enormous difficulty 
of covering the field. Several very important pieces 
of work had, however, been overlooked, and he 
tendered a general apology to all scientific workers 
on the subject for omitting their work. He hoped 
that, during the discussion, such omissions might 
be indicated as would enable the paper to be made 
more complete than it was at present. 

The President, in proposing a vote of thanks to 
the author, observed that a glance at that portion 
of the paper which the author had not read—i.e., 
the appendices—would show what an enormous 
amount of labour had been put into it, and would 
enable the members to appreciate the industry and 
hard work which had resulted in the paper placed 
before them. The two volumes of abstracts of all 
the important publications which were referred to 
in the latter part of the paper, together with the 
paper itself, represented two years of work, well 
and conscientiously done. To the vote which he 
was about to put to the meeting he would couple 
the name of Mr. Thieme, who had greatly assisted 
Professor Dalby in the work. 

After the passing of the vote of thanks, Mr. G. 
Wilkinson, of Harrogate, opened the discussion. 
He said that when he found that the author had 
studied some 500 papers on heat transmission 
in his work of preparation, he imagined that his 
paper would contain a solution of every problem 
which presented itself to the engineer studying the 
economical production of steam ; the paper, how- 
ever, showed rather how much we did not know 
than how much we did. He (Mr. Wilkinson) 
had made a few experiments on the subject. In 
the earlier part of the paper Professor Dalby had 
mentioned the importance of having a very high 
temperature in the furnace, in order that a high 
radiation value might be obtained in evaporation in 
the boiler, and had shown by the curve (Fig. 1 in 
the paper) that this was a most important element 
in the output. Some eighteen months previously 
the speaker had procured some special blocks of 
fire-clay and lined a large Lancashire boiler with 
them, fitting them very carefully to the section of 
the flues for a length extending from within 2 ft. of 
the front of the furnace to 2 ft. in the rear of the 
bridge. Such intense fires had resulted that the fur- 
nace fronts became incandescent. He had imagined 
that the boiler would have yielded an immense 
output, but so far as could be ascertained—and it 
was run for three weeks, untilthe heat disinteg- 
rated the lining—no more was got from it than was 
the case before these linings were put in. He would 
like to hear Professor Dalby’s explanation of that. 
It seemed to the speaker that whatever might be 
the advantage gained by the increase of tempera- 
ture, it was neutralised by the bad conductivity of 
the brickwork lining the flues. If that were so, it 
would appear that the common practice of putting 
arches in locomotive boilers, and so sheltering 
some of the fire-box from intense radiation, was a 
mistake, as was also the general practice of putting 
an arch in a water-tube boiler. 

Further on in the paper the author had referred 
to the existence of a water film coating the plate 
inside the boiler. He wished to know what evi- 
dence there was of the existence of such a film ; 
this point was not explained in the paper as 
clearly as was the case with the inert fil on 
the combustion side of the boiler. Would not 
vigorous boiling break up this film if one existed, 
or would it not be broken up by violent circulation 
currents / 

He rather wondered why Professor Dalby had 
not made some reference to the soaking pegs of 


Mr. Wye Williams, which were put into the fur- | 





gauge. Onto the bottom of one were sweated seven 
small angles on the inside, and the same number 
on the outside. These angles had serrated edges. 
The other pan had a plain bottom. He took both 
pans and put them, under exactly the same con- 
ditions, over a Bunsen burner, means being taken 
to keep the gas at exactly the same pressure. In 
this way he made some evaporation tests, and he 
found that the evaporation was 4 per cent. greater 
in the case of the pan with the angles on the bottom 
than with the one having the plain bottom. Was 
this due to heat soakage from the angles into the 
water, or was it rather due to the breaking up of 
the films mentioned in the paper ? 

Mr. Wilkinson next referred to a diagram of an 
experimental apparatus he had made with the object 
of finding out how much heat could be added to the 
feed-water in a boiler with live steam to obtain the 
— of maximum efficiency. With that in view, 

e had two boilers made, 6 in. in diameter by 12 in. 
long, and in order to eliminate any errors due to 
furnace conditions, had put them into a tray filled 
with oil, so that the immersion of both boilers was 
the same. The oil was then heated by electric 
wires placed at the bottom of the tray, and so dis- 
posed as to effect equal diffusion throughout the 
whole body of the oil. It was calculated that 
the amount of heat passed to the oil would be 
equivalent to that required to evaporate 10 lb. of 
water per hour per square foot of heating surface. 
The pressure in the boilers was checked by pres- 
sure - gauges; they were worked normally at 
30 lb. pressure each, and the pressures kept ab- 
solutely the same in the two boilers. This was 
done by simply choking down the main valves 
which conducted the steam from the boilers to 
surface condensers in a tank. The water of con- 
densation ran through by gravity into measuring- 
tanks below, the circulation water being admitted 
to the large tank at one end near the bottom, and 
carried off over a weir at the other end. The feed 
of the boilers was obtained from a closed tank, in 
which there was maintained above the water a 
greater air pressure than would be produced by the 
steam in the boilers, so that the simple operation 
of opening a cock allowed the superior pressureabove 
the water to force the feed into the boilers. To 
get variation of temperature in the feed, the speaker 
had passed it through a small auxiliary chamber 
under which was a Bunsen burner, and by that 
means he could get any initial temperature of feed 
for both boilers. The feed for one boiler went 
in at the bottom, while in the other case the 
feed was admitted at the top into a tray heater in 
the steam space, and was gradually delivered 
through a down-take pipe to the bottom. In that 
way he had been able to get a definite number 
of heat units from the live steam into the water, 
and to vary the amount by varying the temperature 
of the feed as indicated. He had, however, found 
the apparatus was of no use for the purpose for 
which it was intended. He filled up the boilers to 
a definite level, and then shut off the feed altogether, 
marking the level on each glass. He had then 
allowed them to work at 30 lb. pressure by choking 
the valves down, and checking the results by the 
graded vessels. The water dropped out of the con- 
denser coils quite cold. In no instance, however, 
was there any cquality of output. Sometimes one 
boiler had a greater output than the other, but 
there was no possibility of deducing any law, 
although the heat increment was equal in both cases, 
and the heating surfaces of the two boilers were 
the same. There was no agreement in the output 
of condensed steam into the graded vessels. He 
could not explain the matter. He hoped the 
Council would pursue the investigation further, and 
if the model just described were of any use to the 
Committee, he would be pleased to place it at their 
disposal. 

Mr. Vaughan Pendred, who speke next, con- 
sidered the subject one of such great dimensions 
that anyone might well shrink from touching it at 
all. He would not deal with the theory, but 
would ask Professor Dalby some questions, and 
give some facts which came within his own experi- 


nace and protruded into the fire and water spaces. | ence. They had heard—and very properly—a great 
He did not know whether the undoubted improve- | deal about the temperature on the fire side of the 
ment which resulted from their use was due to the | boiler. Nothing, however, had been said, nor had 
heat-soaking capacity of the pegs, or whether they he ever found in books or discussions anything said 


simply assisted in breaking up the thin gas film 
on the furnace side, and, apparently, a film on 
the water side of the boiler. Some while ago he 
had two pans, of exactly the same size—about 
7 in. across—made by a tinsmith, of the same 


about the temperature on the water side of the 
plate. So far as he had succeeded in getting any 
evidence, the temperature on the water side of the 
plate was practically that of the water. How then 
was it that any heat passed from the plate to the 


water? It was a very curious phenomenon. He 
thought the point was that it was necessary to have 
a thoroughly wetted surface. If the plate were 
Aime wetted—he was, of course, speaking of 
the water side—and there were absolute molecular 
contact on both sides of the plate, it might then be 
considered that the plate had no existence at all. 
The water would be heated just as directly as in 
the Fletcher, and one or two other forms of appa- 
ratus for getting hot water, in which the water was 
in an exceedingly fine spray, and was passed, as 
was well known, through the gas flames. 

He entirely agreed with the remarks made as to 
the utility of velocity of gas, but there was more to 
be said than that. The essence of success in the 
transmission of heat was to give the kody of gas the 
largest possible surface. In a Cornish boiler, for 
example, there was the least possible surface for the 
body of gas sent through the flue ; compensations, of 
course, came in, but these he would not discuss. 
He had carried out certain interesting experiments 
on transmission of heat, of which he could give 
only the general results. He would undertake to 
say that with flues only 6 in. long he could remove 
the heat in the flue-gases so completely that though 
they were at a temperature of 2500 deg. Fahr. at 
one end of the flue, at the other end of the flue 
they would be at the temperature of the water. 
He had, in fact, done this. He had discussed with 
the late Mr. Fletcher the question of whether, in 
heating apparatus for conservatories, it was possible 
with gas to get the temperature of the escaping 
ee of combustion down to that of the water. 

e (the speaker) had succeeded in doing this, and 
the principle involved was exceedingly simple. He 
had used sheet flues, the measurement between 
the two sides being ;; in. ; they were of very thin 
copper, and of an area of about 6 square inches. 
In sending the gases through these flues the heat 
was absolutely taken up from a big Bunsen burner 
at one end ; the temperature of the gases leaving at 
the other was little more than the temperature 
of the water at the other side, which was about 
160 deg. or 180 deg. Fahr. The gases were not 
leaving at any very high velocity. That experi- 
ment was on a small seale, but he would submit 
particulars of an experiment on a practical scale. 

Some eight or ten years ago he was engaged 
in designing a boiler, of which he gave a 
rough sketch, which we reproduce in Fig. 1 here- 


Fig.1. 





with. He did not pursue the matter; but later 
Mr. Devine came to him and asked him to go and 
see a boiler which was giving very remarkable re- 
sults. This boiler was identical in design to that 
which the speaker had himself got out a year or two 
before. Mr. Devine had patented it. The arrange- 
ment is shown in Fig. 1, and from this drawing the 
position of the flue-tubes will be seen, and that of 
the uptake. The tubes were 10 in. long and of 
a diameter of 1 in. outside. The entire boiler 
weighed 1 ton, and it evaporated 1 ton of water per 
hour ; 7 lb. of water were evaporated per pound 
of coal from cold feed. There were several advan- 
tages about the boiler; it might be made as long 
as was desired ; if a tube burst, it could imme- 
diately be plugged ; and it was not an expensive 
boiler to make. That was a practical instance of a 
successful boiler with flues tee than 1 ft. long. 
This was a great contrast to the boiler flues of 16 ft. 
to 22 ft. long, on some of the American and French 
locomotives. He would like, in conclusion, to advert 
to the popular idea that flame could not pass 
through a flue tube ; this statement was to be found 
in a great many books—he believed Profersor Dalby 
had a note upon it. The distance through which 
flame could pass through a tube depended on the 
draught and on the size of the tube. The speaker 





had himself seen 2}-in. tubes (in a portable engine), 

















Oct. 22, 1909.] 


ENGINEERING. 





541 





6 ft. long, filled with flame right through to the 
smoke-box. He had no doubt flame could be made 
to pass through any size of tube if only it went fast 
enough. 

Mr. H. P. Jordan was the next speaker. He 
pointed out that the heat transmission in boilers 
was only a portion of a large subject. Little men- 
tion was made in the paper, for instance, of heat 
transmission under conditions such as would exist, 
siy, in a condenser. On the question of the in- 
creased rate of heat transmission obtained by 
increasing the rate of flow, it was not yet clear how 
far the rate of heat transmission was influenced by 
velocity. Professor Dalby had quoted certain for- 
mulzee—notably those by Ser and Hudson—show- 
ing that the rate of heat transfer increased as the 
square root of the velocity of the flow of the fluid ; 
but the law due to Professor Osborne Reynolds in 
1874 stated that it was directly proportional to the 
product of velocity and density or to the rate of 
mass-flow. In the case of steam condensation heat 
transmission might therefore be proportional to the 
square root of the velocity. From his (the speaker’s) 
experiments, and from those of Dr. Nicolson, he 
ventured to state that when the gas was only parting 
with its sensible heat, no condensation taking place, 
the rate of heat transmission increased according to a 
linear law. The speaker had been making an investi- 
gation of this point during the last two years, and he 
had placed the results before the Institution of 
Mechanical Engineers.* Inthese experiments he had 
heated air, and then passed it through a calorimeter, 
where it was cooled by water circulation. Various 
speeds of flow of both air and water were used, 
and in order to observe the effect on the rate of 
heat transmission, the calorimeter was designed to 
use different sized tubes. By the use of four thermo- 
couples he had been able to measure directly the 
temperature of the metal at any depth, and so 
obtain a temperature gradient. 

This was illustrated in Fig. 2, annexed, which 
showed the temperature gradient from air to water. 
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The difference between the mean air and metal 
temperatures was 246 deg. Fahr.; whereas the 
temperature drop from metal to water was only 
7 deg. Fahr. he thermal resistance on the air 
or gas side of the tube was more than thirty times 
that on the water side. The relative falls of tem- 
perature, or “‘drop of temperature head,” on the 
two sides of the tube depended upon the relative 
rate of flow of the water and air. 
he main results of his investigation the speaker 
s*t forth as follows :—(1) For a constant rate of 
‘s-flow the rate of heat transfer was proportional 
the temperature difference. (2) For a given 
perature difference the rate of heat transfer in- 
ised with increasing speed, according to a linear 
(3) For a given rate of flow and temperature 
rence the rate of heat transfer increased with 
ic absolute value of the temperature. (4) The rate 
- heat transfer depended on the condition of the 
‘ting surface. (5) The rate of heat transfer 
~pended on the size of the channel through which 
‘ie alr or gas was flowing ; the smaller the ratio 


of. - « 


This paper will be published in the Proceedings of 


the Institution. 





area of channel 


perimeter of cooling surface 


the greater the rate of heat transfer. 

In another diagram, reproduced in Fig. 3 here- 
with, the speaker had plotted the results of one 
series of his tests. This was plotted on a base of 
tate of flow in pounds per square foot of sectional 
area of tube per second, and gave the heat trans- 
mitted per square foot of surface per second per 
degree Fahrenheit difference in temperature, and it 
went to prove that with increasing mean tempera- 
tures of air and metal the heat transmission in- 
creased. Curve No. 1 represented the mean of the 


Fig. 3. 
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tase a) Rate of or. 


average air and metal temperature of about 140 deg. 
Fahr., whereas No. 4 represented the mean of the 





| air and metal temperatures of about 220 deg. Fahr. 


In one experiment with air and water flowing 
respectively at about 2.41b. and 20.5 Ib. per square 
foot of sectional area of channel, the mean approxi- 
mate velocity of the air being 48 ft. per second, the 
heat transmitted was 2500 B.Th.U. per square foot 
per hour, the temperature difference being 254 deg. 
Fahr. In asecond experiment, when the rates of 
flow were 17.45 and 98 Ib. per square foot of sec- 
tional area of channel, the velocity of the air being 
347 ft. per second, the heat transmitted was 11,450 
B.Th.U. per square foot per hour. These experi- 
ments showed that with an increase in the velocity 
of the air from 50 ft. to 350 ft. per second the heat 
transmitted had been increased from 2500 to 11,500 
B.Th.U., the temperature difference being approxi- 
mately the same in both cases. 

At quite low speeds of circulation the water 
appeared to have no difficulty in absorbing all the 
heat transmitted. No material effect would, there- 
fore, be produced by increasing still further the 
rate of flow of the water. In Fig. 2 the tempera- 
ture drop from metal to water was 7 deg. Fahr., 
as compared with a drop from air to metal of 
250 deg. Fahr. No practical advantage would 
therefore follow from increasing the flow of water, 
because the temperature difference between the 
water and metal would only be brought down a 
very small amount compared with the total. 
Applying that to the case of a boiler, it appeared 
possible that the water might circulate with quite 
sufticient rapidity to abscrb the heat transmitted ; 
therefore no increase of heat transmission would be 
effected by increasing the speed of circulation of the 
water. If the speed of circulation of the gas were 
increased, that would raise the metal temperature, 
the heat transmitted would increase, and then the 
water circulation might profitably be increased. 

As to area of channel, the speaker had found that 
the smaller the area of the pipe the greater the 
rate of heat transmission. For the same rate of 
flow, 8 lb. per square foot per second, the rates of 
heat transfer, measured from the mean curves, were 
23.4, 25.2, and 27 B.Th.U. per hour per square foot 
of surface per degree Fahrenheit difference of tem- 
perature, the hydraulic mean depths being 0.492 in., 
0.26 in., and 0.171 in. respectively. 





It might be urged against his experiments that 
they were carried out at low temperatures, the 


highest temperature obtained being about 1000 deg. 
Fahr. He had com them, however, with the 
published figures of boiler tests, chief among these 


being those mentioned by Mr. Lawford H. Fry in 
his paper on ‘‘ Combustion and Heat Balance in 
Locomotive Boilers,”* and he believed that they 
confirmed all his (the speaker's) results. He had 
estimated that when burning coal, for instance, 
at the rate of 25.8 lb. per square foot of grate 
per hour, the rate of flow of gas was 0.97 lb. 
per square foot of sectional tube area per second, 
equivalent to a mean velocity of 32.6 ft. per second, 
the B.Th.U.’s transmitted being 5.84 per square 
foot of heating surface per hour per degree Fahren- 
heit difference of temperature of gas and water. 
Burning coal at the rate of 134 lb, per square foot 
of grate, the approximate mean velocity obtained 
was 4 1b. per square foot per second through the 
tube, equivalent to a mean velocity of 180 ft. per 
second, and the heat transmitted per hour was 
16 B.Th.U. per square foot of tube surface per 
hour per degree Fahrenheit difference of tempera- 
ture of gas and water. 

It should be remembered that owing to the vary- 
ing density of the gas ing through the tube the 
velocity was continually changing, and this was 
therefore only ¢ mean velocity. The product of 
density and velomiy would be a constant, and it 
was to this constant that the rate of heat trans- 
mission was proportional. 

He had also carried out a number of experiments 
on steam condensation as depending on the rate of 
flow, plotting the condensation on the basis of mass- 
flow. It would be seen in Fig. 4, which gave afew 


RATE OF CONDENSATION OF STEAM 
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of his results, that this increased with the speed of 
flow according to a nearly linear law. Rates of 
condensation had been obtained very much in ex- 
cess of those realised in a surface-condenser ; for 
example, a rate of condensation equal to 1.26 
B.Th.U. per second per square foot per degreo 
Fahrenheit difference of temperature had been 
reached. This was a greater rate of condensation 
even than that measured by Dr. Nicolson in a 
steam-engine cylinder —viz., 0.74 B.Th.U. per 
square foot per second per degrce Fahrenheit dif- 
ference of temperature. 

Mr. R. S. Prinsep, who was the next speaker, 
in referring to Mr. G. Wilkinson’s experiment of 
lining the furnace of a Lancashire boiler with fire- 
clay Blocks, said that he had had a similar experience 
with very high temperatures. Everybody had com- 
mented on the high temperatures he had obtained 
and the perfect combustion; but, the speaker said, it 
was not actually combustion that was obtained, but 
dissociation, unless the radiant heat were absorbed 
and the temperature of combustion thereby lowered; 
the gases would otherwise pass on unburnt, although 
they would burn later on. It was a fact that neither 





* Reprinted in ENGINEERING, vol. lxxxv., page 427, &c. 
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(For Description, see Page 544.) 
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HIGH-SPEED PLANING-MACHINE: 
CONSTRUCTED BY MESSRS. LOUDON BROS, LIMITED, ENGINEERS, JOHNSTONE, N.B. 
(For Description, see Page 544.) 
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was the same difference of temperature obtained, 
nor the same rate of transmission of heat. With 
high temperatures in the furnace, the radiant heat 
must, if possible, be absorbed, in order to lower 
the temperature of the gases. With regard to the 
experimenters whose work had not been considered 
in the paper, he would say that Mr. Cockburn had 
been carrying out a good many experiments to 
determine the transmission of heat, the boiler 
used being of the Belleville type, which, as was 
well known, was a serpentine arrangement. By 
— a thermometer at the end of each tube, 
e been able to determine the transmission 
of heat at every rn and was thus enabled 
to produce a curve which practically showed that the 
rate of transmission varied as the difference between 
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the gases and the water to the power of 1.3. Such 
a curve could be drawn and produced to show the 
conditions existing from the top to the bottoni of 
the boiler, and then allowing a reasonable amount 
for conduction, the balance should be put down to 
radiant heat. That, the speaker considered, was the 
only way in which the two amounts could be ap- 
proximately arrived at. As for separation of the 
effects of conduction and convection, he did not 
think this possible. 

The President then announced that the discussion 
would be adjourned until the evening of Friday, 
the 29th inst. ; while on Friday, November 19, a 
meeting would be held, at which a paper by Mr. 
H. A. Humphreys, entitled ‘‘ An Internal-Combus- 
tion Pump, and other Applications of a New Prin- 
ciple,” would be read and discussed. 

The proceedings then terminated. 








HIGH-SPEED PLANING-MACHINE. 

WE illustrate on pages 542 and 543 a form of high- 
speed spiral-drive planing-machine recently placed 
on the market b  omeng Loudon Brothers, Limited, 
of Johnstone, N.B. Fig. 1 illustrates one of the 
planers complete, while details of its various parts are 
shown in Figs. 2to 15. The general lines of the main 
portions of the machine will seen from Figs. 2, 3, 
and 4. The bed is of Messrs. Loudon’s standard 
design, consisting of double box-bars of heavy section, 
arranged with flat bearing surfaces and oil rollers. 
Troughs are arranged along the sides of the bed, 
draining to wells at each end, to catch the overflow 
oil, The table is arranged with bearing-strips, which 
fit on the outside edges of the bed, one of the strips 
being adjustable. To the under side of the table a 
rack is bolted, which gears with the driving spiral 
running in an oil bath situated in the bed. The teeth 
of the rack are machined at a slight angle, to com- 
pensate for any tendency in the table to press against 
one side of the bed, due to the rolling motion of the 
spiral. 

Othe general arrangement of the driving gear will be 
seen from Fig. 8.° The spiral which gears with the 
table rack is og to a driving shaft running diago- 
nally through the bed. At the other end of this shaft 
a wheel a is fixed, which gears with a spiral ) on 
the pulley shaft. This spiral } is driven by means of 
two fixetl feathers in its shaft, but is able to move a 
certain distance longitudinally in either direction, 
being constrained by the two spiral springs c and d. 
Screwed collars are provided on the shaft to fix the 
positions of the outer ends of the springs and to 
allow of the adjustment of their compression. The 
inner ends of the springs—i.e., the ends next to the 
spiral—are furnished with sleeves which slide on 
the shaft, but have a limited travel inwards, 
coming up against fixed collars; in the outward 
direction the travel of the sleeves is limited only 
by the compression of the springs. The pulley- 
shaft is prevented from moving longitudinally by 
means of a flange and a screwed collar runnin 
against the faces of the bearing ¢, which forms part o 
the frame. Ball-bearings are provided to take the 
thrust in both directions on the faces of this bearing, 
while thrust ball-bearings for both directions are also 
fitted to the diagonal driving shaft. The pulley-shaft 
is driven by open and c belts, actuated automati- 
cally from the table in the ordinary way. 

he action of the spiral driving-gear is as follows :— 
On the pulley-shaft bein vpvelved, the spiral > is 
driven by its feathers, and bearing against the teeth of 
the spur-wheel a, winds itself a short distance alon 
the shaft, compressing one or other of the springs unti 
the pressure is sufficient to hold the spiral an 
cause it to drive the toothed wheel. The result of this 
action is that the drive in either direction takes place 
against the compression of one of the springs, which 
gives a certain amount of flexibility, and prevents 
injurious shocks when the machine is planing. Also, 
energy is stored up in the springs which is given out 
on reversal, and helps to start the table in its new 
direction. Spring ¢ is made specially heavy to take 
the cut, while d is lighter, as it is in compression only 
during the return stroke.. The whole of this appa- 
ratus is enclosed in a cast-iron case and runs in oil. 
The case is removed in Fig. 1, and the spur-wheel, 
spiral, and springs may be seen at the right-hand side 
of the machine. 

The belt-driving B get is illustrated in Figs. 5 to 7. 
The prongs are fitted with rollers to save wear on the 
belts, while the fast pulleys are made of steel and are 
specially light. Bearings are bushed with gun-metal. 

Details of the cross-slide, which is of rigid construe- 
tion, will be seen in Figs. 2 to 4. It is raised and 


made of steel, are arranged to swing right back. 


Disconnecting mitres are provided for the down-feed 
motion, so that one ‘slide only, or both, may be in 
action. 


The arrangement of the starting and feed motion is 
shown in Figs. 12 to 15. It will be seen that two 
handles are provided controlling the belt gear, so that 
the machine may be started or stopped from either side. 
The feed motion works independently of the start- 
and-stop lever, and is actuated by a kicker on the 
reverse tappet giving the feed at the end of the reverse 
stroke. e feed-lever is graduated, and a range of 
feeds up to @ in. per stroke may be obtained. The 
variation is obtained by means of the milled nut shown 
at the bottom of the lever in Figs. 14 and 15; the 
nut may be adjusted while the machine is running. 
The feed-lever is returned to position by means of a 
light coiled spring behind, which may be seen in 
Fig. 15. Reverse-feed motion is obtained by a bevel 
and clutch gear, shown in Figs. 2 and 3, while a change- 
gear device, shown in Fig. 4, is fitted at the back of 
the cross-slide, giving a double range of feeds, the 
high gear being for ordinary cutting, and the low gear 
for scraping. Provision is made in the machine illus- 
trated for a side-tool to be fitted on the front upright, 
and feed motion for this is independently obtained 
from the rocking shaft * working in the sleeve s 
(see Fig. 3). 

These planers, which have been patented, are made 
in sizes from 3 ft. to 10 ft. wide, and for any length 
of stroke, and with one, two, or four cutting speeds 
up to 75 ft. per minute, and a constant return of 
150 ft. per minute. A considerable number of them 
have been built, and one which has been running at the 
makers’ works has been constantly working for a con- 
siderable time on iron and steel, taking cuts up to 
4in. by } in. at 55 ft. per minute without the slightest 
trouble having been experienced with it. 








THE Copper Market.—Messrs. James Lewis and Son 
state in their monthly report, dated the 1st inst., that 
prices fell from 597. 2s. 6d. on the Ist ult., cash standard, 
to 587. 3s. 9d. on the 13th, but subsequently recovered to 
592. 10s. on the 22nd, and fell to 59’. 1s. 3d. on the 24th, 
advancing again to 59/. 11s. 3c. on the 27th, with three 
months prompt selling at 60/. 7s. 6d. to 60’. 10s. The 
closing values on the Ist inst. were 59/. 1s. 3d. cash and 
59/. 17s. 6d. three months prompt. About 28,000 tons 
—— hands during the month. The average price of 
stan for the past three months had been 59/. per ton. 
Sales of standard had been freely made against purchases 
of electrolytic in New York, the price at which the latter 
was obtainable allowing a good margin of profit. There 
had been rather more demand for refined copper on the 
part of consumers, and manufacturers have bookéd con- 
siderable orders for sheets and yellow metal for India. 





Co.tirce CALENDARS.—We have received the following 
calendars :—The University College, London, Calendar 
for 1909-1910, is a volume of about 700 pages, giving the 
almanack for the session, a short history of the college, 
the names of the members of the committee, officers, 
professors and staff, prospectuses of the various faculties, 
and data of interest to students.—The calendar for the 
Armstrong College, Newcastle, published at 1s. 4d., 
ae free, and that of City of Bradford Technical Col- 
lege, both give information of a similar nature to 
that contained in the calendar of University College, 
London.—The Matriculation Directory of the University 
Correspondence College for September, published at 1s. 
net, Burlington House, Cambridge, and 32, Red Lion 
Square, Holborn, W.C., has also reached us. It gives a 
large amount of interesting information for the guidance 
of students.—We have also received a copy of the pros- 
pectus for 1909-1910 covering the evening classes in 
mechanical engineering and “ae mathematics at the 
Technical College, Finsbury, E.C.—The calendar of the 
East London College, Mile End-road, E., gives informa- 


d | tion on the session 1909-10. Valuable additions have been 


made to the equipment of the school of civil, mechanical, 
and electrical engineering, and the botanical department 
has been thoroughly re-organised. 





Drepeine Pant For Spain.—The Commercial Intelli- 
gence Branch of the Buard of Trade desire to call atten- 
tion to a decree published in the Gaceta de Madrid of the 
9th inst., authorising the Spanish Ministro de Fomento 
to invite tenders for the supply, for State purposes, of a 
dredging outfit consisting of one bucket dredger, one 
suction dredger, four motor-barges, one tug-boat, and one 
motor-launch. The bucket dredger must be capable of 
dredging about 200 cubic metres an hour, and the suction 
dredger 300 cubic metres an hour. Tenders (in Spanish) 
must reach the Negociado de Puerto, Direccion de Obras 
Publicas, Madrid, within thirty days from the 13th inst., 
and will be opened five days later. No provisional deposit 
of qualification will be pooemees, but after the adjudica- 
tion the successful tenderer will be required to deposit 
10 per cent. of the accepted contract price. The name 
and address in Madrid of the authorised representative 
of the tenderer must be cited in the tender. Prices must 





lowered by power, the vertical screws being provided 
with thrust bearings, while arrangements are made for 
securing the slide ri me, os the ee by means of 
the loc e tool-slides are shown in | 





rs Ne 
to 11. They are arranged for vertical, hori- 
The tool-boxes, 


Figs. 9 
zontal, and swivel motion. 


P | 
which are 





not include either Customs duties or dock charges (i.e., 
in Spain), as these will be borne by the State. Local 
representation is necessary. The Gaceta, which contains 
further particulars of this call for tenders, may be seen by 
British firms on application at the Commercial Intelli- 
gence “hg of the Board of Trade, 73, Basinghall- 
street, F.C. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Glasgow Piy-Iron Market.—Last Thursday morning the 
ig-iron market opened with a stronger tone, and Cleve. 
d warrants to the extent of 4500 tons were dealt in at 
51s. 9d. cash, 52s. 0}d. and 52s. one month, and 52s. 7d. 
and 52s. 64d. three months. At the close sellers quoted 
51s. 9d. cash, 52s. O4d. one month, and 52s. 7d. three 
months. In the afternoon Cleveland warrants were again 
firmer, and changed hands at 51s. 104d. cash and at 
52s, 24d. and 52s. fourteen days. The business only 
amounted to 1500 tons, and closing sellers quoted 51s. 10d. 
, 52s. 2d. one month, and 52s. 9d. three months. 
Sellers of hematite quoted 61s. 6d. cash, and there were 
buyers at 1s. under that figure. On Friday morning the 
market was very quiet, but the tone was steady. Two lot~ 
of Cleveland warrants were done at 52s. 9d. three months, 
and —s poe were 5ls. 104d. cash, 52s. 24d. one 
month, and 52s. 9d. three months sellers. At the after- 
noon session firmness prevailed, and 2000 tons of Cleve- 
land warrants were put through at 5ls. 104d. cash and 
52s. 24d. one month. Closing sellers quoted 51s. = 
cash, 52s. 24d. one month, and 52s. 10d. three month:. 
Hematite was pomenges with cash buyers at 603. 6d., 
and sellers at 61s. 6d., but no business was recorded. On 
Monday morning the market opened easier, and only 
one lot of Cleveland warrants was dealt in at 5ls. $d. 
cash, with sellers over. The closing quotations for the 
other positions were 52s. 0}d. one month and 52s. 84d. 
three months sellers. One lot of hematite was done at 
61s. 6d. seventeen days, and there were cash sellers 
at 62s. and buyers at 61s. 44d. one month. In the after- 
noon the tone was stronger, and 2500 tons of Cleveland 
warrants changed hands at 51s. 10}d. and 51s. 10d. cash. 
Closing sellers quoted 51s, 10d. cash, 52s. 2d. one month, 
and 52s. 10d. three months. On Tuesday morning the 
market exhibited a strong tone, but no dealings of any 
kind were recorded. Sellers of Cleveland warrants quoted 
1d. up, at 51s. 11d. cash, 52s. 3d. one month, and 52s. 11d. 
three months. In the afternoon the market was again 
dead idle, but prices were a shade easier. At the close 
there were sellers of Cleveland warrants at 51s. a 
cash, 52s. 2d. one month, and 52s. 10d. three months. 
When the market opened to day (Wednesday) an easier 
tone prevailed, and the dealings were limited tu 2500 tons 
of Cleveland warrants at 51s. 74d. cash and 52s. 74d. three 
months. Closing sellers quoted 51s. 84d. cash, 52s. one 
month, and 52s. 9d. three months. Buyers of hematite 
offered 61s. one month, but sellers were firm at 62s., and no 
business took place. In the afternoon the market was very 
weak, and prices of Cleveland warrants showed a further 
decline. The turnover amounted to about 5000 tons at 
51s. 6d. and 51s. 5d. cash, 51s. 7d. nine days, 51s. 10d. and 
51s. 9d. one month, and 52s. 44d. three months. At the 
close of the session sellers quoted 51s. 54d. cash, 51s. $d. 
one month, and 52s, 4d. three months, The following are 
the market quotations for makers’ (No. 1) iron :—Clyde, 
63s.; Calder and Gartsherrie, 63s. 6d.; Langloan, 62s. 6d.; 
Summerlee, 65s. 6d.; and Coltness, 88s. 6d. (all shipped at 


Glasgow); Glengarnock (at Ardrossan), 64s. 6d. ; Shotts 
(at — 63s. 6d.; and Carron (at Grangemouth), 
65s. 6d. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia is still quiet, and the price is easier. The 
quotation to-day is 11/. 6s. 3d. per ton for prompt _busi- 
- Se or Leith. The shipments from Leith 
Harbour last week totalled 1856 tons. 


Scotch Steel Trade.—The Scotch steel-makers are about 
as badly off for specifications this week as ever they were, 
and especially is this the case for heavy material, much of 
the plant for which is standing idle. In some instances 
last Saturday was an “‘off” day, and so also was Monday 
of this week. Such a state of matters is very bad, 
but one would think that a partial revival at least cannot 

much longer delayed. In structural steel sections a 
fairly good tone prevails, and inquiries are better. The 
improvement in this direction comes largely from Canada 
and India, the former colony having sent a demand to 
this market for some really good lots for delivery before 
navigation closes for the season. It is reported that a local 
firm booked by cable yesterday a contract for nearly 1000 
tons of thin steel sheets of various sizes. There has been 
no change made in the last official list of quotations. 


Malleable-Iron Trade.—The state of the malleable-iron 
trade in the West of Scotland is unaltered, and producers 
are unable to secure sufficient specifications to keep their 
works anything like fully employed. There is nothing 
in the immediate outlook even, it is stated, to give hope. 
The Continental competition is still being felt, and will 
be for some time to come, owing to the contracts which 
were placed recently through the local merchants. 


Scotch Pig-Iron Trade.—The demand for the ordinary 
qualities of Scotch pig iron for shipment is still active, 
but the local demand is rather easier. Prices are steady, 
and makers are holding out for full rates, showing no dis- 
position to shade in the meantime. Makers of hematite 
are being kept busy with deliveries against contract, but 
little new business is being fixed up, although there are a 
number of inquiries for the first part of next year. The 
price named by producers is still 65s., which is rather 
more than buyers feel inclined to pay. 


Shipbuilding.—Very few orders for new tonnage have 
beers rted latel , but rumour has it that the Clyde 
shipbuilders are well in the running for several important 
contracts which are likely to be given out in the near 
future.—Urders have been received by Messrs. John Cran 
and Co., Leith, to build two pilot-yawls, each 68 ft. long, 
for Trinity House, London. ‘These vessels, which will be 





of steel, are to be fitted with motors, 














Oct. 22; 1909.] 


ENGINEERING. 





545 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Stecl.—The armament houses are providing 
the only steady employment in Sheffield at present, the 
other branches having but uneven business, although 
there are signs of improvement. A great deal of s - 
lation is going on as to the ultimate intentions of the 
\dmiralty with regard to the four contingent battleshi 
and it is ardently hoped that a substantial portion of the 
work will find its way to Sheffield. There is much heavy 
plant idle, and a large amount of additional armour and 
gun manufacture could be carried on without touching the 
limits of Sheffield’s facilities for production. The tone of 
the iron market is not such as to make manufacturers joy- 
ful. There is very little new business doing, and the 
iron trade is a pretty sure barometer of ral trade. 
There is a little more work for the makers of marine forg- 
ings and castings, but nothing of a heavy character. In this 
department and that catering for railway ny ace my 
manufacturers complain bitterly of the trade depression. 


There is practically nothing doing in steel rails, but one} Ras: 


tirm is oe out a large number of tyres for foreign con- 
sumption. The home market for railway material is very 
disappointing, particularly as Canada and Germany have 
heen sharing some of the orders. Makers of high-s 
steel are realising that the new American tariff is having 
little or no effect on their trade with the States ; in fact, 
some houses are now doing better than before. The en- 
gineering trade seems to be showing signs of life, accord- 
ing to inquiries for various kinds of tools, but there is 
little change so far as mining and contracting tool 
manufacture is concerned. Employment is very poor in 
the file trade, due both: to the introduction of better ma- 
chinery and slackness of that branch of trade. Competi- 
tion is very keén for what contracts are to be got. re 
is anxiety over the prolongation of the Swedish strike 
and the consequent shortage of best iron, but it is not so 
serious as it would be if Sheffield were anything like busy. 
The cutlery trade continues slack, but some electro-plate 
manufacturers are more active. 


South Yorkshire Coal.—There is a substantial amount 
of business being done notwithstanding some falling off 
in the inquiries for hard coal, for which rates have de- 
creased a few pence since last week. Prices are firm 
for next year’s quotations, and there is no inclination of 
the collieries to lower them. House-coal is going off well, 
and prices have increased to 12s. per ton, while seconds 
are selling up to 103. per ton. All the other varieties are 
commanding better prices also. Best slack is making as 
much as 5s. 6d. per ton, and the improvement in coke 
shows no signs of abatement. Gas-coal is also fairly 
active. 








Tuer Lasour Conruicts In Swepen.—The ore traffic 
has now been resumed on the line Kirunavaara-Narvik, 
as the men have commenced work at the Kirunavaara 
iron ore deposits, and the traffic was expected promptly to 
reach its normal dimensions. Some 
will be despatched in the other direction to Lulea, by 
means of one ore train per day, and six ore wagons 
attached to the ordinary trains. 





Unitep States Batriesuips.—The contracts for the 
two new American battleshi be ene. Oy my Arkansas, 
have been awarded. of these vessels is to be con- 
structed by the William Cramp and Sons’ _ and 
Engine Building Company, Limited, and the other b 
the New York Shipbuilding wer g These vessel 
are to be propelled by turbines of the Parsons type. It 
will be interesting to note that the last four bat: Te 
which have been ordered in the United States are to 
equipped with Parsons turbines. The two other vessels 
referred to are the Florida and Utah, ordéfed last year, 
the former building by the Government at the New 
York Navy Yard, and the latter at the yard of the New 
York ye gy Company. The turbines for these 
vessels will be arranged on four shafts with additional 
turbines for cruising. 

THE LATE Mr. H. W. Younc.—We regret to have to 
record the death, at the age of 44, of Mr. Harry William 
Young, which occurred on the 1st inst., at Tittenhurst, 
Chantry-road, Moseley. The d gentleman was 
the son of Mr. Thomas Young, and brother of Mr. D. T. 
Young, J.P. He was born at Wednesbury, and was edu- 
cated at Queen Mary’s Grammar School, Walsall. He 
commenced his business career with Elliott’s Metal Com- 
pany, Selly Oak, with whom he remained seven years. 

n 1887 he joined his elder brother, Mr. D. T. Young, and 
they purchased the engineering business of John Williams, 
Ryland-street, and afterwards the business of W. Eades 
and Co., St. Peter’s-place. These businesses were amal- 
gemated under the chai of the two brothers, the firm 
being knownas Young’s Manufacturing Engineers, Ryland- 
street Works, 

EXpEDITIOUS ENGINEERING Work.—It was recently 
decided to fit a new high-pressure cylinder of improved 
design to the engines of the steamer Star of New Zealand, 
. das the vessel i in the meat trade, it was im- 
P sible time, during, if possible, the discharge of her 

verpool consignment. Messrs. David Rollo and Sons, 
Liverpool, were approached by Messrs. J. P. Corry and 
Co., the owners, as to the minimum time requi and 
the extremely short time of ten days was named. Work 
‘was commenced on the vessel’s arrival, and the change, 
which entailed machining and fitting all auxiliary parts, 
was made in the remarkably short period of five-and-a- 
half working days. The Star of New Zealand is a vessel 
of 4400 tons; her engines indicating 2500 horse-power at 


,000 tons of ore! a 


is engaged 
rtant that the change should be effected in the shortest | Ni 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippiessrouecH, Wednesday. 

The Cleveland Iron Trade.—Some slight fluctuations in 
warrants have occurred since last week, but such move- 
ments have had very little influence on values of makers’ 
iron. Some fairly sales of pig iron are reported, 
and confidence in the future is still expressed, notwith- 
standing the continued additions of Cleveland pig to the 
public warrant stores. The increase this month is at the 
rate of. some 1200 tons per working day, and. the stock 
now. stands at well over 330,000 tons. A deal of 
No. 3 g.m.b. Cleveland pig iron has been sold at 52s. for 
early f.o.b. delivery, but 51s. 9d. has also been accepted, 
and second hands are now rather pressing sales at 
the latter figure, whilst buyers have dropped their offer 
to 5ls., 6d. Sellers will not commit themselves far 
ahead at the foregoing quotations. No, 1 is 54s.; No. 4 
foundry, 50s. 3d.; No. 4 forge, 49s. 9d.; mottled, 49s, 6d. ; 
and white, 49s. 3d. There is not a great deal ing in 
t Coast hematite pig iron, but values tend upward. 
Merchants are still prepared to sell Nos. 1, 2, and 3 at 
59s. 6d. for carly delivery, but they have not now a lot to 
dispose of. Makers do not quote below 60s. The lowest 
price named for delivery ot mixed numbers of hematite 
over periods next year is 62s. 6d. The difference in the 
values of hematite and Cleveland iron are thus becoming 
something like what is usual under normal conditions. 
Foreign ore is still inactive, owing to the continued refusal 
of the mineowners abroad to quote forward, and to the 
fact that consumers have contracts made to satisfy them 
to the end of the year. The nominal quotation for Rubio, 
of 50 per cent. quality, is 17s. ex-ship Tees, 


Manufactured Iron and Stecl.—There is little new to 
report concerning the various branches of the manufac- 
tured iron and steel industries, but what slight changes 
are noticeable are for the better. Quotations are sta- 
tionary, but for some descriptions advances are looked for. 
In one or two departments more work is being turned ou 
and some rather large contracts for shipbuilding materia 
have been placed for next year. Producers of railway 
material are kept busy. Common iron bars are 7/.; best 
bars, 7/. 7s. 6d. ; best best bars, 7/. 15s. ; iron ship-plates, 6/. ; 


iron ae Pg 7l.; iron ship-rivets, 7/. 3s. 9d.; iron 
ape 4 ates, 6/. 5s.; iron boiler-plates, 7/.; packing iron 
or steel, 5/. 5s.; steel bars, 6/.; steel ship-plates, 6/.; steel 


ship-angles, 5/. 7s. 6d.; steel boiler-plates, 7/.; steel rivets, 
7/. 10s.; steel strip, 6/. 2s. 6d.; steel hoops, 6/. 5s.; steel 
joists, 5/. 12s. 6d.; cast-iron railway chairs, 3/. 10s.; light 
iron rails, 6/. 7s. 6d.; heavy steel rails, 5/. 5s.; and steel 
railway sleepers, 6/. 10s.; railway material net cash at 
works, and all other descriptions less 24 per cent. dis- 
count, whilst iron or steel galvanised corrugated sheets, 
24-gauge, in bundles, stand at 11/. f.o.b., less the usual 
4 per cent. 


Shipments.—Shipments for October, so far as pig iron is 
concerned, promise to be on a satisfactory le, and may 
roach 140,000 tons. To date this month they average 
4230 tons per working-day, as compared with tons to 
the same date last month, and 3900 tons for the corre- 
sponding part of October last year. The Cleveland iron 
sold to Rcwes is just under 15,000 tons ; but, of course, 
in addition to this, there have been the usual sales of 
spiegel, and some hematite has been sold to the States. 

ipments of manufactured iron and steel this month are 
on only a moderate scale. 








British WESTINGHOUSE ELECTRIC AND MANUPACTUR- 
inc Company, LimitTep, v. Brautik (BremMER Arc-LAmMpP 
PaTENtT).—We learn from the British Westinghouse Com- 
pany that the board has had the litigation under considera- 
tion, and have decided that the case shall go to appeal. 





THE AvsTRALIAN AERIAL NavicaTion Funp.—The 
Commonwealth Government has offered a prize of 10,0000. 
to the inventor of an Australian aeroplane, provided 


5000/. thereof is subscribed by the public. The wide, 
almost unprotected expanse of the Australian territory 
calls, it is claimed, for special attention being given to 
the matter of aerial defence, exploration, and mail trans- 
port. 





GERMAN SupMARINES.—The German Budget for 1909-10 
makes an allocation of 500,000. for building and experi- 
menting with submarines. This outlay is 150,000/. in 
excess of the corresponding amount provided in 1908-9 ; 
and for 1910-11 it is proposed further to increase: the 
credit to 750,000/. Three submarines have already been 
completed—viz., the U1, the U 2, and the U 3—and 
they have made plu off Dantzig and Kiel without 
meeting with any accident. Two other submarines, the 
U 4and the U 8, are now in course of construction. 





Pustic Works IN THE ARGENTINE Repusiic,—The 
Boletin Oficial publishes a decree approving the plans 
and specifications relative to the construction of a dam 
across the River Neuquen, and filling in the Vidal Basin, 
with the object of regulating the course of the River 
egro. The estimated cost of the work is 3,000,000 pesos, 
about 262,000/. The Direccién General de Irrigacién, 
Buenos Aires, are accordingly authorised to invite tenders 
for carrying out the necessary works. A decree has 

ublished granting permission to the Compafiia General 
Ke Ferrocariles en la Provincia de Buenos Aires to con: 
struct that part of the company’s system of lines com- 
prised within the zone of Puerto de la Plata, in 
accordance with the plans and specifications submitted. 
Before commencing operations, however, the company 
undertakes to submit technical plans showing details as 





sea. She left the Mersey on the 1st inst. 


to construction, &c. The line will be of 1-metre gauge. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—The demand for coal for prompt shipment has 
been restricted in consequence of temporarily inadequate 
shipping facilities. The best large steam coal has made 
17s. to 17s. 6d. per ton, while secondary qualities have 
ranged between 15s. 9d. to 16s, 9d. per ton. Smalls for 
immediate loading have shown weak with the excep- 
tion of the best bunker descriptions. The demand for 
household coal has not been active. The best ordinary 
qualities have made 15s. to 16s. per ton ; No. 3 Rhondda 
large has made 17s. 3d. to 17s. 6d. per ton. Foundry 
coke has been quoted at 19. to 22s., and furnace ditto 
17s. 3d. to 18s. per ton. As regards iron ore, Rubio has 
— weg = 17s. oor fans rieeight and 50 per cent. 
of iron,.with charges, in t insurance, to 
Cardiff or Newport. ond ay 


The Municipal ineers.—The Lord Mayor of Cardiff 
welcomed on Saturday the Incorporated Association of 
Municipal and County Engineers to that city, Mr. W. 
Harpur, Cardiff city engineer, inthe course of a 
paper, said the provision of a new main outfall 
sewer for the western district of Cardiff was a matter 
which had claimed attention for several years; a com- 
prehensive scheme was now nearing completion, The 
western district, which —— that portion of the 
city’ west of the Taff, developed very rapidly 
during recent years, the popeeen having. increased 
about 140 per cent. since 1881, and* it was still in- 
creasing, while the western district main outfall sewer 
had remained unaltered since its construction, about 
fifty-five years since. The necessity for the new scheme 
arose solely from the inability of the present system to 
cope with storm water. . The existing outfall basin was 
small, and the outfall was tide-locked for about five hours 
during every tide. The district was low-lying, and during 
the period that the yg eye impounded it backed up to 
a level within 3 ft. of that of the lowest basement. A 
heavy storm at such times produ accordingly serious 
results. To remedy this state of things, and, at the same 
time, to provide for the natural extension and develop- 
ment of the district for many years to come was the object 
of the presentscheme. Geographically, Lavernock Point 
presented advantages in an eminent degree, and a series of 
tidal experiments, extending over every hour and descri 
tion of tide, proved this. After a careful study of t 
tide currents, it was decided to discharge for four hours 
only, at high water, and on that basis the scheme 
been worked out. 


The Usk.—At the last sitting of the Newport Harbour 
Board Mr. E. L. Lyne brought up a report from the 
Dredging Committee recommending the carrying out of 
a scheme of river improvement su; ted by Mr. G. J. 
Clarke, engineer-in-chief to the Tees River Conservancy. 
Mr. Clarke recommended the formation of a channel and 
continuous dredging to maintain a uniform depth in the 
river. The channel and dredging, he considered, would 
provide from two hours to two hours and a half longer 
—_ of tide for vessels using the river. The formation 
of the deep channel was estimated to cost about 12,000/. 
After that continuous dredging would not be very costly. 
Mr. W. J. Orders said local ship-owners were in favour 
of the scheme. On the proposal being put to the meeting, 
only one member voted against it. 


More Welsh Coal.—Complete success has attended 
operations of the Dynant iery Company near Llanelly, 
and coal-mining has commenced. The company is pre- 
paring to erect an extensive screening and washing plant, 
and in a short time it expects to have a daily output of 
300 tons. The first step in the direction of the develop- 
ment of Llanwit Fardre as a colliery district has just been 
taken through the a the first sod for two pro; 
new pits, to be sunk by the Great Western Colliery - 
pany, by Mrs. C. H. James, of Bristol. -The new under- 

ing will comprise two shafts, 150 ft. apart, and each 
sunk to a depth of 700 yards. The No. 1 or downcast 
pit will be 24 ft. 6,in. in diameter, and will be fitted with 
rge cages, carrying four trams on one deck, winding 
about 6 tons of coal on each wind, the loading and un- 
loading to be done ype top and bottom, one 
special arrangements to be made with regard to guide- 
ropes. The ‘head-gear framing will be a large steel- 
designed structure, 70 ft. high, and Wie ar about 
120 tons. The No. 2 or u t pit-will be 20 ft. clear in 
diameter, fitted with double-decked cages, to be 
principally for winding. The ventilating fans will be 
of the largest type, with a gaan J of about 400,000 
cubic feet of air per minute. e colliery is designed to 
deal with an output of 3000 tons of coal per day, with a 
minimum amount of labour, the motive power to be prin- 
cipally electric. 


The ‘‘ Indefatigable.”—Good has been made 
with final constructive work on the cruiser Indefatigable 
at Devonport. In y= cet the new vessel differs con- 
siderably from the Collingwood, her ecessor on the 
slip, especially on the yy deck, which is carried quite 
level from the stem to the fore part of the quarter-deck 
where it terminates in a wedge-shaped end, formed by 
keeping the after part of the quarter-deck at a low level, 
and inclining the sides in This arrangement will 
enable six of the eight 12-in. guns to be carried at the 
same peight above water, will permit of six guns 

ahead and astern, and eight on either beam. 





INTERNATIONAL Moror EXHIBITION AT PBeRuin.—An 
international exhibition of motor-boats and motors will 
be held in Berlin during the months of March and April 





next year. Airship motors will also be shown, but the 
plan of making aeronautics a conspicuous feature hag 
been abandoned, also agricultural] motors, 
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FOUR-SPEED THREE-PHASE LOCOMOTIVE 
FOR THE SIMPLON TUNNEL. 
(Concluded from page 446.) 


WE illustrate in Figs. 15 to 17 the motor with | 
short-circuited rotor fitted to the four-speed three- | 


hase locomotive described in our preceding article. 

‘ig. 18, on page 550, shows the reversing-pole and extra 
high-tension switches ; Fig. 19 is a view of the driver's 
platform ; and Fig. 20 the starting transformer, with 
step-switch. The reversing-switch, with its compressed- 
air motor, is illustrated in Figs. 21 to 24, opposite. 

The motors are of simple » hae and of strong con- 

ractically no attention. The 
rotor has a winding anak of thick copper tubing, and 
has no collector rings. The stator winding is com- 
pletely enclosed ; this was a necessary condition, so as 
to minimise the effect of the heat produced in the 
rotors on starting. In designing the motors, steps had 
to be taken also to guard against the action of the 
damp air in the tunnel, as this would have been most 
detrimental to the winding. In winter, for example, 
the engines frequently start from the open on the north 
side, where the temperature occasionally falls to 

25 deg. Cent. (—13 deg. Fahr.), and enter the 
tunnel, reaching the southern half, where the tem- 
perature is 28 seg. Cent. (82 deg. Fahr.), and where 
the air is saturated with vapour, the engines emerging 
from the tunnel at Iselle dripping wet. This reason 
alone, quite apart from the heat generated at starting, 
would have made it necessary to close up the winding, 
even at the sacrifice of ventilation, had this been 
required, 

The motors can be dismounted independently one of 
the other, and lowered down clear of the frame into 
the engine-pit ; but they are also easily accessible from 
the interior by removing loose foot-plates. 

With the three-phase current chosen for trac- 
tion the four speeds aimed at could have been 
obtained by changing the pole connections purely and 
simply, or by doing so in conjunction with a “ cas- 
eade”’ arrangement. It should be remarked, however, 
that in both these methods the armature has to be 
wound. Notwithstanding the fact that the wound 
armature of a three-phase motor has distinct advan- 
tages over that of a continuo1s-current motor, or of 
an alternating-current one with commutator, it has 
also a number of features which are apt to render it 
unsuitable as a rotor for traction purposes. The neces- 
sity of running at a high pressure, and the consequent 
greater space requi for adequate insulation ; the 
complete closing-in of the armature, and the consequent 
complications in the matter of current-collectors, are 
some of the difficulties which have to be met, and 
the complications are greater still when the rotor has a 
double winding. On the other hand, a motor havinga 
short-circuited rotor forms an ideal traction-motor, not 
only because the difficulties alluded to disappear, but 
also by reason of the possibilities available in regard to 


straction, and require 


Moror with SHort-Crrcuirep Rotor. 


























Fia.. 17. 


the design and efficiency of such a type. A traction- 
motor should combine simplicity with strength ; it 
should contain no part liable to undergo heavy wear, 
and demanding careful and constant care and attention, 
and it should be so designed that it can be readily 
repaired when necessity arises. The electric equipment 
of the Simplon locomotives meets these conditions. 
The stator is closed in, as shown in Figs. 15 and 16, 
and contains an open rotor, so designed as to ensure 
adequate cooling. In order to allow the circula- 
tion of fresh air, the bearing brackets are built as 
shown in Fig. 15. The bearings are provided with 
two lubricating-rings. The edge of the bearing bracket 
registers in the stator frame, and its inner surface 
presses a cleating ring against the toothed ends of the 
stator sheets, thus making the ends of the windings 
completely tight. The rotor spider, the stator frame, 
and the bearing brackets are steel castings ; the spider 
is of simple form, and combines great strength with a 
low weight. The stator has two windings, completely 
separate one from the other, the various elements of 
which are former-wound and placed in their grooves 
thoroughly insulated. The machines were tested for 
insulation at the works at a pressure of 10,000 volts. 
The grooves are’closed in with wooden wedges. The 
stator-winding connections are delta for 16 and 12 
poles, and star for 8 and 6 poles ; each winding requires 
six outcoming leads, which, however, do not give rise 





Roror. 


to any complication, in view of the smallness of the 
current at 3000 volts. 

It appeared at first to be a somewhat risky under- 
taking to use a motor with a short-circuited rotor for 
traction purposes ; the combinations resorted to and, 
above all, the care given in the designing and manu- 
facture of the machines have, however, resulted in a 
satisfactory solution of the problem. 

The difficulties which militate against the use of 
such a motor for traction purposes lie exclusively in 
the peculiarities which it displays on starting. If this 
type of motor be compared with an ordinary type of 
three-phase motor, the rotor-winding of which is pro- 
vided with collector-rings, and which is started by the 
insertion of resistances in the rotor circuit, it will be 
found that both are started on a method which is not 
economical. Ifthe losses in the stator-winding be con- 
sidered, it will be found that both types take as much 
current in reaching a given torque from a standstill, 
and in reaching the same torque in the course of 
normal running. It is, therefore, from this standpoint, 
a matter of indifference whether resistances be in- 
serted in the rotor circuit or whether the latter be 
simply closed. The necessary current consumption for 
obtaining a given torque in normal running, which 
forms a measure of the power of the engine, varies 
according to the speed or the pole number of the motor 
The influence of the pole number on the starting losses, 
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or the torque, rests on the following formula :— and D, = constant.» P; that is to say, that for the fighthe the ga eee when rere is no pene 
Loss i ircui same rotor losses the torque is in inverse proportion to changing over. e wider apart the starting an 
3 eae the pole number, or, with the same starting torque, the running pole numbers lie, the more favourable are the 
, ynchronous speed l | conditions for the starting torque. Though the motor 
_ i! for the P pole motor and the n . P pole motor | . P pole motor has only ~ the losses of the P pole motor. ‘speeds up, its current consumption per unit of torque 
there be ascribed the same starting losses in the rotor, 7 | remains unaltered ; the eel current consumption 
then the torque will be The motor, the windings of which allow a change | for such a motor is illustrated in the thick curve shown 
= over from 6 to 16 poles, uires on starting only three- | in the diagram, Fig. 25. This is for a machine of 16, 12, 
D = constant P poles, req g only g' g ! ° 


Starting torque = constant . 
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8, and 6 poles, with a synchronous speed corresponding 
to 16 periods. The current-consumption curves, as 
will be seen, diverge somewhat from a straight line, but 
without prejudice to the significance of the diagram. 
The line a6 shows the specific current consumption 
when the motor runs at its 6-pole connection, while the 
line ob shows the ideal curve, which in practice is —_ 
approximated to by continuous-current motors wit 
ressure regulation. It is evident that this ideal curve 
is obtained all the sooner, by a motor with varyin 
pole connections, the wider apart are the higher an 
the smaller pole numbers and the more numerous are 
the intermediate pole numbers. In the case of these 


In the Simplon engines these effects, instead of | system, it be possible to select an efficiency of 90 per 
being obtained by the ordinary means of resistance cent. cannot be decided in a general way. Another 
regulation, are arranged for by somewhat different | and more important question is as to whether the 
means. ‘The first effect, the obtaining of a suffi- | motor can be freed from the increased losses, or whether 
ciently high-starting torque, reducing at the same/ it has to be made of much larger dimensions with a 
time as much as possible the specific current con- | view to obtain a sufficiently large cooling surface. 
sumption, is arrived at by a suitable selection of the| The motor with short-circuited armature gives the 
resistance of the rotor itself; and the second, the | possibility of reducing the current consumption, on 
controlling of the absolute torque values, is obtained | starting without the occurrence of an increase in the 
by varying the motor pressure. In regard to the | losses in normal running. The heating results in an 
first means, the limit for a permanent increase in| automatic increase in resistance. For this purpose, 
the natural resistance of the rotor is fixed by the in-| the greater part of the rotor resistance is laid in the 
creased losses in normal running. If for an ordinary ' connectors between the bars of the short-circuit ring, 


Fig.39, 
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machines uneconomical starting only takes place on 
reaching the lowest speed step ; by accelerating to the 
speed corresponding to the 12 pole arrangement the 
conditions improve remarkably. 

If the torque be by any means maintained constant 
during the whole of the starting period, Fig. 25 
shows the total current consumption of the motor, 
leaving out the stator losses, which can be neglected. 
It is important to know the part of the power taken 
which, during the acceleration period, is transformed 
into heat in the rotor itself (or in the starting re- 
sistances, as the case may be). At the moment of 
starting this is the full amount ; but at full speed, on 
the other hand, it is only a portion, the remainder 
being transferred to the motor-shaft in the form of 
mechanical power. Fig. 26 shows the course of this 
line of loss for one set of poles. It is immaterial 
whether the constancy of torque is obtained by variable 
resistances in the rotor or by regulating the pressure in 
the stator. Fig. 27 shows a curve for a cascade motor. 
The pole-changing improves matters to a large extent. 
When a comparison is made between a motor with 
short-circuited rotor and one with collector-ring arma- 
ture on the basis of the power lost exclusively in the 
rotor, the latter appears the better arrangement, since 
the greater part of the losses occur in the starting re- 
sistances, while the rotor losses take approximately the 
course of the line ab. The main difficulty which arises 
in the use of a motor with a short-circuited armature 
is thus ascertained, and is taken into account in 
designing the machine ; it cin be formulated by stating 
that the losses which occur on starting have their seat 
exclusively in the rotor. 

It has been taken for granted that the stator losses 
(and these, on starting, are substantially copper losses) 
are the same for both types of motors ee ate and 
that they may be neglected as compared with those 
occurring in the rotor circuit. This, however, is not 
quite accurate, but the corrections required have no 
s?rious influence upon the curves given for current 
consumption. 

With reference to the stator currents during accele- 
ration, if should be noted in the first place that the 
stator and rotor currents stand in relation to each 
other in an approximately constant proportion, so that 
all that is stated in regard to the variations of the one 
may apply also to the other. The starting torque 
being proportional to the losses in the rotor circuit, 
or D = J,? Ry, where Jj is the roter current and R, the 
ohmic resistance of the rotor circuit, it can be insured 
either with large.currents and small resistances or 
small currents and large resistances. In the latter 
case, by a suitable selection of Ro, the starting current 
can be kept low. The minimum limit is arrived 
at by noting that when R, i3 too high the rotor 
current decreases in an inverse proportion to Rg, 
and becomes insufficient for tne development of a 
given torque. Torque and currents then decrease 
uniformly, and the current consumption per metre- 
kilogramme becomes constant. Therefore the increase 
up toacertain point in the rotor resistance on starting 
mainly causes a decrease in the specific current con- 
sumption, whereby the absolute values of the torque 
first rise, then remain nearly constant, whilst later 
there occurs a small decrease in the ific current 
consumption and a great lowering in the values of abso- 
lute torque. The change from one preponderating 
action to the other, of course, takes place gradually. 


Coefficient of Traction :Kgs.per Ton 


0 
(1275.8) 





38. 
Speed in Kms. per 
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motor th> rotor resistance be taken to equal the stator | and the end-pieces are so arranged’ that temperatures 
resistance (the transfer ratio between stator and up to 250 deg. Cent. (482 deg. Fahr.) can be allowed. 
rotor winding being taken equal to 1), and taking on| With an increase in temperature of 200 deg. Cent. 
this basis the current consumption per metre kilo- | (392 deg. Fahr.) in the connectors, the resistance of 
gramme, the diagram, Fig. 28, is obtained. This | the whole rotor circuit increases by about 40 per cent. 
shows that by doubling or trebling the otherwise | This heating is effected in a few seconds from the 
normal value of the rotor resistance an important | Totor at a standstill, after which, following an increase 
lowering of J, metre-kilogramme ensues; while an in speed, it gradually falls owing to the decrease 
increase in R, has but a comparatively small effect. |in the losses and the increase in the cooling. When 
The question now is as to how far efficiency is affected | the normal speed is attained both the tempera- 
under these conditions. With R, = R,, the motor has ture and the resistance are normal. By this means it 
an lary sen d of 94 per cent., there being 6 per cent. | is possible, for starting, to approach close to the value 
losses, which may be divided as follows: 2 per cent. in| Ry = 5 x R, (see Fig. 28). For high torques, how- 
the stator copper, 2 per cent. in the rotor copper, and ever, the specific current consumption, and with it the 
2 per cent. various. If R, be made equal to 3 x R,, | loss in the stator winding, remains somewhat higher 
then there would be 2 per cent. in the stator copper, than in the case of motors with collector-ring armature, 
2 per cent. various, and 6 per cent. in the rotor’ and the curves of Figs. 25 to 27 have to be connected, 





Both actions are indispensable for starting. 





copper. Whether, in view of a saving on the whole! so that the ordinate values for 0 revolutions are in- 
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creased so as to correspond with the normal speed 
values. 

The maximum torque which the motor is able to 
develop at full pressure must be substantially higher 
than is really necessary, so that on a heavy fall of 
pressure the service may continue to be insured. There 
was no necessity to provide at first for the highest 
possible torque and to arrange for the corresponding 
currents ; it would even have been dangerous to do 
so; the mechanical demands made upon the material 
make it already impossible to attain the normal torque 
instantaneously. A very gradual rise is a necessary 
condition; and since the torque is almost propor- 
tional to the stator pressure, ag regulation 
affords a ready means for this. Fig. 29 shows for a 
motor with short-circuited armature the course of the 
torque and speed lines at different values for the ter- 
minal pressure, and for one set of poles. The corre- 
sponding stator currents are given in Fig. 30. 

The stator of the Simplon locomotive motor is wound 


for — the overh wire pressure direct, and is 
connected with an auto-transformer on a suspension 
device. By this means the overhead wire pressure of 


3000 volts can be reduced in steps of 200 volts down to 
1000 volts. When running with a full train load the 
auto-transformer is disconnected. When running, for 
example, on the 1500-volt-step, in the proportion of 
2 to 1, the motor taking a current equal to J, from the 
transformer, the current taken from the system is only 


yy, As compared with starting with 3000 volts, the 


motor current has fallen to half, and the current in 
the circuit to a quarter; in other words, the current 
in the circuit varies proportionally with the torque, 
and pressure regulation has the same influence on the 
current in the circuit as regulation by resistances in 
the case of machines with collector-ring armatures with 
larger values for the resistance. 

The starting torques in a motor with short-circuited 
armature are developed with relatively high motor 
currents ; the pressure regulation effects at the same 
time the regulation of these currents and torques and 
a reduction of the high motor currents to the lower 
circuit currents. 

In regard to regulation when penning, He pressure 
regulation offers another advantage. ith high pole 
numbers and small loads it is difficult to obtain a 
favourable value for cos ¢, the magnetising current 
corresponding to full pressure being high. Saturation 
of the iron was to avoided. A small decrease in 
pressure leads to a small decrease in the magnetising 
current. The current, which for a given power and a 
low pressure should otherwise rise, can thus remain the 
same, and even decrease, and thereby, besides improv- 
ing the value for cos ¢, the efficiency is also raised. In 
this respect, also, pressure regulation has a double 
effect by improving conditions in the motor itself, and 
lowering the reduction ratio of the transformer in 
relation to the primary current. 

As has been seen, important losses through —— 
occur in the rotors..of motors with short-circui 
armatures during the acceleration period, and even 
when running normally the rotor losses amount to 
several times those which occur in motors with col- 
lector-ring armatures. In order to carry away these 
losses the motor is built half open ; though the stator 
and its winding are completely closed up. The rotor, 
on the other hand, is quite open, to secure adequate 
ventilation, the effect of which is in part transmitted 
to the stator. 

Figs. 31 to 34, on page 547, show the curves for 
normal speeds of the motor ; the influence of pressure 
regulation is illustrated by the curves of Figs. 35 
and 36 ; while Fig. 37 shows the characteristic values 
for starting. All these curves were obtained in the 
test-room, the crank-pins being submitted to a load of 
over 1] tons, and with this there was no si 
vibration, the machine running smoothly throughout. 

Fig. 38, on page 548, illustrates a speed curve of a 
run made on September 9, 1908, with one of the loco- 
motives when hauling a train-load of 188 tons from 
Brizue to Iselle. Fig. 39 gives the traction coefficients 
in kilogrammes per ton of train-loads in the Simplon 
Tunnel compared with the trials made on the electric 
line from Berlin to Zossen. In Fig. 40 are illustrated 
curves of a run from Iselle to Brigue at the higher 
specd, 70 kilometres (43.5 miles) per hour with two 
locomotives, hauling an 84-ton train-load, there being 
one iotor working per locomotive. Fig. 41 illustrates 
4 similar run at the lower speed, 35 kilometres (21.7 
miles) with a train-load of 332 tons. 








ine AMERICAN Socrety oF MECHANICAL ENGINEERS. 
—tlhe annual meeting of the American Society of Me- 
chanical Engineers will be held in the Engineering 
So ieties’ Building, New York, December 7 to 10 next. 
‘pers are to be presented on electric driving, dealing 


With the economic and the technical phases of the sub- 
ject ; upon apparatus for the measurement of flow of air, 
stein, and water ; tests of lubricating oils, steam-turbine 


. ‘les and steam-turbines; governing rolling-mill engines; 


ise of moist fuels; boiler joints ; pump valves, and 


& uew type of pile-driver ; and other engineering subjects. 





“CALCULATION OF INDICATED HORSE- 
POWER.” 


To THe Eprtor oF ENGINEERING. 
Sir,—I have been much interested in the formule 


which my modest little article has brought to light. I'| 
i ter improvement on other short | 


find my method is a 
cuts than I had imagined. I will take as an example an 
ongine running at 400 revolutions per minute; the 
cylinder being 31 in. in diameter by 14 in. stroke ; the 
mean pressure 32 Ib. per square inch. P 

I propose to count the number of times the slide or 
cursor has to be set with each method. ‘* Unit” means 
that the slide is moved till 1 is opposite the.cursor or a 


given figure. 
1. My own formula— 

LH p = 32-x 400 x14 x.31? 

Men gin ies 252, 100 — 
Set unit to 31 on D (Ist set) 
SEs ree (2nd set) 
+ 252,100 (3rd set) 
x 400... (4th set) 
Unit (5th set) 
x 32 (6th set) 


2. Mr. Whitehead’s formula :— 
In this the speed in feet per minute has to be found 


(="5") 


32 x 400 x 14 x 31? 
42,000 x 6 F 
Obviously he uires seven shifts as compared with 
my six. It is fhe 
together, as I have done. - 

3. Mr. Pickworth’s formula :— 


32 x 400 x 14 (3) 
502 


Hence his rule is 





Cursor to 31. (1st set) 
502 to cursor (2nd set) 
x A (3rd ‘set) 
Unit (4th set) 
x 400 (5th set) 
Unit (6th set) 
x 32 (7th set) 


This is therefore no better than Mr. Whitehead’s rule 
as regards the number of shifts. I do not think there is 
Nga in the greater facility in setting to 502 than to 
2521. As soon as the user gets more figures than he can 
read, the rule will be set as accurately as his ‘“‘ personal 
error” will admit of, and the one is as accurate as the other, 
especially as any error of reading by Mr. Pickworth’s 
method is squared. 

4. Editorial Note.—As a mental rule this is excellent. 
On the slide-rule, however, eight shifts appear to be neces- 
sary :— 


312 .. (1st set) 

x 4 (2nd set) 
Unit (3rd set) 
x 32 (4th set) 
Unit (5th set) 
x 400 (6th set). 
Unit (7th set 

x 14 py eae: Se 

To be strictly accurate, my constant, of course, would 
be 252101.43 + 


Mr. Whitehead’s : 4th of this = 42016.9 + 
Mr. Pickworth’s : ,/952101.43 = 502 very nearly. 
The rounded-up figures are quite near enough, however, 


for practical purposes. - we 
ours q 
©. H. Wiurerm. 





To THe Eprror or ENGINEERING. 
Sir,—Referring to .Mr. Whitehead’s substitution of 


the time-honoured formula P ny for the more usual 
PLAN ‘ 


33,000” 
to mentally resolve a portion of the calculation, the 
slide-rule part of the operation can be correspondingly 


it is, of course, obvious that if one is content 





of | reduced 


I would inform Mr. Whitehead that 502 is not 
‘obviously an error,” but is correct to the third figure, 


since ,/252,100 = 502.09, 
Yours —, 
C. N. Pickworts. 
Fallowfield, Manchester, October 19. 








STRESSES IN MOTOR (PNEUMATIC) 
TYRES. 


To THE EpiTor oF ENGINEERING. 

S1r,—In your interesting article of October 1 on ‘‘ The 
Sizes of eels in Motor-Cars,” there appears a state- 
ment to the effect that the various strains which come on 
the tyre of a small wheel have to be transmitted to the 
rim through a ey fy smaller part of the cover than 
in a large wheel. Figs. 5 and 6 are then referred to, and 
parts are shaded showing the extent of tyre in which the 
strains are transmitted to rim. 

If the writer intends to convey the idea that the ground 
is holding up the rim of a tyre stressed to the extent 
shaded, then I think that idea wrong. 

The tyre actually transmits the upward pressure from 
the ground through the flattened area of tyre upon it, 
and it seems to me that the pressure of air in same reacts 
upon the whole of the under semi-circumference of rim. 
But is this the only action? Every thread of the fabric 
in the cover, we may take it, is under tension; so does 





simpler to multiply the two divisors | | 





this not have an effect upon the top half of the cover— 
t.¢., is not the tyre holding the rim up to some extent ? 

The whole question of how the pressure upon the axle 
is transmitted to the road through the tyre and rim of a 
motor-car is one which is a little more complicated than 
it appears at first sight, and T should be glad if the writer 
of the article, or a fellow-reader, would explain same to 
me. 

Yours faithfully, 

October.12, 1909. . A. F. J. Wricat. 

(The stresses referred to in the article are, as stated 
therein, those due to the transmission of the driving 
strains and side pressure from the rim to the ground, as 
as it is these which have far the most damaging effect on 
the fabric.—Ep. E. } 








SPINNING-TOPS. 
To Tue Eprror or ENGINEERING. 

Sir, —Having read the book ‘“‘An Elementary Treat- 
ment of the Theory of easy § ‘ops and Gyroscopic 
Motion,” by Harold Crabtree, M.A.; and also your review 

ublished on September 24, I to say that I have 
‘ound the book most instructive interesting. . 

The use of the unit ‘ poundal,” however, is very mis- 
leading to a man accustomed to more every-day measure- 
ments. 

What is the use of this unit? 


Manchester, October 16, 1909. 


Yours truly, 








TURBINE BLADES. 

To THe Eprror or ENGINEERING. 
Sir,—Captain H. Riall Sankey, Westminster, England, 
informs me that he is the inventor of the particular form 
of blade-rooting adopted by Messrs. Willans and Robin- 
son in England and by the Allis-Chalmers Company in 
America for attaching the blades to the rotor of their 
steam-turbines. 

In my book on “The Steam-Turbine” (John Wiley 
and Sons, New York; Chapman and Hall, Limited, 
London) this method of attaching the blades, as well as 
the blade-shrouding, is credited to Mr. H. F. Fullagar, 
and as similar inaccuracies in regard to this invention 
occur in other recent publications, it is doubtless appro- 

riate that I should make this statement in order that 

aptain Sankey should have pre r credit for the inven- 
tion of this form of rooting of the blades of steam-turbines. 
ours truly, 
JAMES AMBROSE Moyer. 
Pennsylvania Building, a Pa., U.S.A, 
October 3, 1909. 








EMPLOYMENT REGISTER. 
To tHe Eprron or ENGINEERING, 

Sir,—Some time ago an employment, ister was 
instituted by the Society of Engineers for the use of 
professional engineers seeking employment, and in view 
of the utility of such an organisation it is hoped that you 
will render any assistance in your power in giving pub- 
licity to the particulars stated below. 

here a vacancy is advertised the employer is imme- 
diately inundated with hundreds of applications, the 
examination of which involves considerable extra work 
and loss of time (to say nothing of temper); but the use 
of this register goes far to solve the difficulty of selection 
from among a large number of applicants personally 
unknown to the advertiser. 

The principal features of the register are as follow :— 

1. No fees of any kind are cha: . the cost of manage- 
ment being defrayed by the Society with a view to the 
ultimate benefit of the profession. 

2. Qualified engineers of all grades may have their 
names recorded, though in making a selection from a 
number of equally suitable men, Nea ey is naturally 
given to members of the Society, for whom the register 
was onaginelly instituted. 

3. a few names of. probably suitable candidates 
are put forward for each vacancy, so as to facilitate the 
em _s choice as much as possible. 

4. Every effort is made to get personal knowledge of 
candidates, together with full details of their qualifica- 
tions, before sending in their names. 

A number of well-qualified men, representing the 
various branches of e eering work, are now available, 
and it is thought that if the register were better known 
it would be widely used and appreciated by all who 
require draughtsmen, inspectors, and other classes of 
assistants. 


Employers are invited to send inquiries by telephone 
or in writing to the secretary, stating their requirements 
as regards age, qualifications, salary, &c. 

Yours faithfully, 
: A. 8. E. AcKERMANN. 
Society of Engineers, 17, Victoria-street, 
Westminster, 8.W., October 18, 1909. 





Liquin Fvrt.—The introductory lecture to the courses 
on “Fuel” at the Sir John Cass Technical Institute was 
given by Mr. J. 8. 8, Brame on Monday, October 11, 
when the chair was taken by Sir Boverton Redwood 
D.Se. The chairman pointed out that hitherto there had 
been some work on fuel included in the metallurgical 
courses, and special courses for practical work on fuel 
analysis as well as in technical analysis ; but it had 
been felt that in connection with the special courses for 
those who occupied responsible itions in industrial 
establishments extended instruction in this important 
subject was desirable. Mr. Brame took as the title for 
his lecture ‘‘Liquid Fuel and its Economic Aspects,” 
dealing with petroleum, petrol, benzol, and alech-!, 
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Tue Battic Exurerrion 1y MALMéIN 1914.—The pre- however, it is expected, will have a rival in a large 
paratory work for this Exhibition, which comprises the | exhibition in Christiania in the same year. 
countries surrounding the Baltic—that is, Sweden, Den- 
mark, Germany, and Russia—is progressing satisfactorily. ‘* THe Napier Instruction. Boox.”—A new edition of 
A convenient site has been chosen, south-west of the town, | ‘‘ The Napier Instruction-Book ” has recently been issued 
close to the Sound, and it is proposed to connect this by | by Messrs. 8S. F. Ed (1907), Limited, 14, New Burling- 
railway and tramway with the town. The fact that | ton-street, London, W. 
Denmark generously abandoned the plan of holding a | 26, and 30-horse-power cars, and to some extent supple- 
las 
decided to support the Swedish Exhibition, materially | referring to the six-cylinder cars made by the firm. Like 
facilitates the work for the Malmé Exhibition, which, | its predecessor, which was full of information and good 


THE 
ENGINEERS, BADEN, SWITZERLAND. 


This book deals with the 10, 15, | 


exhibition in Copenhagen in 1913, and, instead, | ments another instruction-book previously issued and | : 
| well and completely treated, with numerous line and halt- 


[Oct. 22, 1909. 


SIMPLON TUNNEL. 


Fie. 19. Driver’s PLatrorM, 


STaRTING TRANSFORMER WITH STEP SwitcuH. 


diagrams of parts, fittings, &c., this later book, of between 
eighty and ninety pages, is well illustrated and written. 
After a description of the cars, the subject of lubrication 
is dealt with, and by means of index-letters and _ figures 
on drawings, giving plan and elevation, &c., of the cars, 
and corresponding notes, the attendant’s duties in this 
respect are fully detailed. Illustrations of the engines 
and various other are also indexed, but the chief 
part of the book is that devoted to ignition, which is se 


tone explanatory figures, 
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ACROSS THE EAST RIVER, NEW YORK. 


mw Deseriptiyn, see Page 557+) 
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THE COMMERCIAL INSTINCT. 


WE once had the pleasure of listening to a series 
of lectures, or ‘‘ talks,” which were. addressed to 
the apprentices of one of our large engineering 
concerns by some of the firm’s more conspicuously 
successful salesmen and other members of the 
commercial staff. The object of the lectures was 
to familiarise the apprentices with the general 
system on which the commercial side of the busi- 
ness was organised, to give them some idea of the 
lines on which selling work was conducted, and to 
indicate the peculiar qualities and adaptabilities 
which are necessary in a man if he is to become a 
successful salesman. It is this latter question with 
which for the moment we wish to concern ourselves. 
The lectures dealing more particularly with it 
were, in many cases, racy and interesting enough, 
and there can be no doubt that the speakers 
honestly attempted to analyse the factors of their 
own success, and to give some definition, or general 
description, of the,.sv-called commercial instinct. 
In all cases, however, the results were singularly 
infructuose. These successful salesmen were merely 
able to tell us that to succeed in their business one 
par have tact, perseverance, humour, patience, 

judgment, and so on—#é, list of qualities which, 

ile admirable enough*if a salesman, may. be 
considered, with equal propriety, to be similarly 
admirable in a bishop or a baker. 

The idea of the existence of a commercial instinct 
seems to be very commonly held, but probably few 
of the people who use the expression, or refer to 
the idea underlying it, attempt to analyse in any 
way the notions at the back of their belief in it. 
This is not surprising, as the average man spends 
little of his time analysing his ideas on any subject, 
and yet is unfortunate, as we believe that this 


o Bask, commercial instinct ‘idea serves no useful purpose, 


stands for no underlying fact, and in business life 
has results more mischievous than beneficial. It 
apparently did not occur to any of the salesmen 
giving lectures to the apprentices that their 
difficulty in defining, or running to earth, this com- 
mercial instinct lay in the fact that they were 
chasing a shadow. We believe, however, that this 
is the explanation of their difficulty. So far from 
the commercial instinct being a quality—a thing in 
itself—which is possessed by some men and not by 
others, it is merely a result of the balance and rela- 
tive preponderance or weakness of the various 
qualities and adaptabilities of which mankind is 
composed ; or, we should say, the results to which it 
is sup to lead are the result of this balance of 
qualities. It may be said that to admit this is to 
admit the existence of the instinct, and that one is 
quarelling about names ; since if a certain balance 
of qualities in a man will lead to the results gene- 
rally designated as due to the commercial instinct, 
then he may properly be said to have this instinct. 
But this is a 4 to avoid the point we wish to 
9|make. That certain men have such a combination 


580 of qualities as to make them successful salesmen 
560 | goes without saying, but that their success is due 


to some special and extraneous instinct which they 
—some peculiar vision—we absolutely deny. 

There are numbers of men whose interests and 
tastes and enthusiasms so balance that they make 
successful salesmen, or commercial men generally. 





There are others, relatively a smaller number, 
whose interests and aptitudes, as far as their busi- 
ness life is concerned, are concentrated almost 
entirely on the scientific or purely technical side, so 
that as commercial men they are likely to be less 
successful, while there is a small class whose 
enthusiasm leads them to sacrifice not only their 
business interests, but, the ater part of a 
social life in addition, to purely mechanical or 

sical ends. These latter eee Aa are certainly rack 

in the particular balance of qualities which is likely 
to lead to considerable success in commercial life, 
but we do not admit that the first. class 

any peculiar and express commercial quality which. 
is lacking in the others. 

The point we wish to make is that this commer- 
cial- instinet idea is the cause of limiting, to a large 
extent, the selling and commercial sides of engineer- 
ing work to a special type of man, who is sup 
to possess the instinct. The type we refer to will be. 
obvious enough to those —_- have been brought much 
in contact with salesmen. pears to be chosen 
chiefly in virtue of certain a and self-advertis-. 
ing gifts, ability as understood in other branches of. 
the profession A yan carrying no weight. The 
method by which salesmen are selected from among 
the juniors of a firm, for instance, is, in many 
cases, a combination of blind chance, with con- 
siderations turning almost wholly on certain social 
gifts, and on the pertinacity which tends to adver- 
tise a man personally and to increase the circle of 
his acquaintances. Pertinacity and social gifts are 
admirable in a salesman, but the final result of this 
system of selection is the perpetuation of a type 
from whom we have all suffered, a type whose 
breeziness is not refreshing, and whose loquacity is 
decidedly depressing. We do not wish to indulge 
in sweeping denunciations of a class—that is always 
foolish, and there are, of course, many admirable 
and brilliant salesmen in the profession ; but we cer- 
tainly contend that, on the whole, the present system 
tends to perpetuate the breezy type of man, whom 
we do not accept as the most efficient for engineer- 
ing selling- <i proper. 

e must make a distinction here between what 
we call engineering selling-work proper and general 
selling. In general selling a particular type of 
man has become so universally associated with the 
work that one cannot but accept his existence as 
evidence of his suitability for that work, When the 
question is one of selling articles which can be 
obtained of the same quality and type from dozens 
of different firms, at more or less unform prices— 
articles which in themselves are usually simple and 
inexpensive, and only become of importance when 
sold in quantity—experience apparently shows that 
breeziness, push, and lack of sensitiveness. in the 
salesman are important qualifications for success. 
The type of man which this work appears to 
demand is adequately described by the expression 

‘a commercial.” Our point is, however, that these 
qualifications, leading to some success in the lower 
branches of selling-work, are, by the commercial- 
instinct people, assumed to be the only: valuable 
qualifications in.a salesman for the higher branches 
also. This we do not accept. The selling of machi- 
nery and engineering apparatus of some size or 
complexity demands, in our opinion, an entirely 
different method and type of man from those de- 
manded for the selling of some ordinary and simple 
article of commerce. For the highest success in this 
work a man of some education and address, and 

referably of some technical ability, is demanded. 
The man may possibly have a breezy manner as 
part of his equipment, but we believe this to be of 
no importance, and frequently a hindrance, rather 
than a help, in negotiations with customers. 

There is one consideration, however, in connection 
with a salesman’s duties which may be held to justify 
the employment of men of the breezy type. This 
has reference to the fact that in some instances it is 
necessary to deal with bodies of men or committees ; 
and it may be said that, to carry one’s case in a short 
time in such circumstances, a certain breeziness 
of demeanour is necessary. But, apart from the 
fact that breeziness and force of personality are by 
no means the same thing, as a oie decisions of 
committees in engineering matters are merely the 
expressions of the recommendations of their tech- 
nical adviser, whom it is necessary to convince quite 
independently of the committee as a whole. In 
any case, negotiations in which it is necessary for a 
salesman to meet a body of men are the exception 
rather than the rule ; and in the majority of cases, 
where a salesman has to meet and impress his views 
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on an individual, we are convinced that the breezy 
manner is no advantage. A quieter type of man 
may have a quality of sympathy and a quickness of 
apprehension which are likely to carry him much 
further than the mere manner of his more boisterous 
competitor. Certainly the possession of a quiet 
manner is no indication of sympathy or mental 
alertness, but as these are, in our opinion, more 
valuable in dealing with potential customers than 
any amount of breeziness, it would appear that a 
system of selecting salesmen which of necessity 
rules out all but the breezy men cannot be the 
best, and this is in practice the result of the com- 
mercial-instinct idea. 

Above all, however, we believe that this ten- 
dency to choose a particular type of man as a 
salesman is due to a too rigid separation of the 
commercial from the technical sides of engineering. 
This separation is necessary to .some extent, par- 
ticularly in large firms, in order that the various 
members of the staff may have definite and obvious 
duties ; but in many cases the line of demarcation 
might be drawn less rigidly with considerable 
advantage. In selling work instances frequently 
arise in which the technical complexity of the 
matter in hand is beyond the handling of the sell- 
ing staff, and a technical man is, of necessity, intro- 
duced into the negotiation ; and it would appear 
that this practice might profitably be extended to 
all negotiations of importance. In many cases the 
technical man, by his knowledge of detail and grasp 
of his special subject, would be able to suggest 
methods of cheapening the proposed apparatus, after 
consultation with the client, which the pure salesman 
could not be expected to be capable of. Further, 
it is probable that a potential customer would in all 
cases prefer to discuss a proposition with a technical 
man and expert in the question rather than with a 
salesman having a general knowledge only. Such 
a system would present no difficulties in working, 
as it is a mere extension of present practice, and 
while it would absorb a greater proportion of the 
time of the technical staff in extraneous duties, 
we believe it would be found to be a financially 
sound procedure. The technical staff, being in 
closer touch with selling work, would have a better 
appreciation of the fact that their work was in the 
end secondary to that of the salesman, and would 
have a keener and more personal interest in putting 
forward apparatus likely to meet the market con- 
ditions. 

Above all, howevér, such a system would tend to 
bring forward the men more particularly suited for 
rn oclhige career, and would thus form a rational 
system of selection as against the present commer- 
cial-instinct notion. This would apply particularly 
to juniors, since they of necessity eens their busi- 
ness career on the technical side, partly on account 
of the value of the experience, and partly because 
their engineering training leads directly to it. 
Although the administrative and commercial sides 
of engineering work are, in their way, equally im- 
portant with the technical side, all engineering 
education is of necessity concerned with the latter 
only, and men, as a rule, start their practical life in 
it, afterwards moving to the other departments as 
their taste or fortune dictates. This course of train- 
ing is a necessity, but if future movements to a 
commercial sphere were determined by the results 
of a gradual introduction to the work, as suggested 
above, rather than by a haphazard selection, owing 
to the supposed possession of a commercial instinct, 
the results could not but be beneficial. 








AVIATION AT DONCASTER AND 
BLACKPOOL. 

Tue first aviation meeting held in England 
opened at Doncaster on the 15th inst. As most of 
our readers are probably aware, there has been a 
considerable difference of opinion as to the desir- 
ability of holding this meeting, as, except for the 
first two days, it coincides with the date of that 
at Blackpool, and the Aero Club has consequently 
refused to sanction it. It is impossible here to go 
into the merits of the discussion, but, considering 
the very small number of men who can really fly with 
any certainty, it certainly seems a pity that two 


meetings should be held at the same time. As the | 


Doncaster meeting started two days before the 
Blackpool one, it will be convenient to deal with it 
first, but, as things turned out, it is a pity that the 
opening day was not made Saturday instead of 


Friday, for, as it was, few of the machines were | 


ready on the first day. The weather was also 


unfavourable, as during the greater part of the day 
it rained more or less. This would not have pre- 
vented flying if the machines had been ready, but 
so much time was spent in erecting them that by 
the time they were ready for flight the wind had 
risen to a good stiff breeze, and it was not safe to 
fly. Mr. Cody, itis true, brought his aeroplane out 
of its shed under its own motive power, and ran 
several hundred yards across the course, but he 
failed to rise from the ground. 

From a technical standpoint the most interest- 
ing part of the day’s proceedings was the erection 
of the machines. From the point of view of trans- 
port from place to place, the monoplane would 
seem to have very great advantages over the 
biplane. In the case of the former, the frame 
consists simply of the backbone carrying the en- 
gine, driving-seat, and controlling gear, together 
with the wheels on which the machine runs when 
on the ground. This can be sent complete in 
one piece, without being in any way taken to 
pieces, the main wings and the horizontal and ver- 
tical rudders being detached for the purpose. Each 
of the main wings is a separate unit, the attach- 
ments for which fit into sockets on the backbone, 
while the upward pressure, when the machine is ia 
flight, is taken by two wires for each wing, leading 
down to the frame which carries the wheels. There 
are also wires leading to the lever for twisting 
the wings, and above the backbone is a strut 
from which wires lead to the wings to support 
their weight when not flying. All that is necessary, 
therefore, to attach a wing is to push the attach- 
ment into the socket and fasten up the eight 
wires. This was well shown in the case of one 
competitor, whose main wings had not arrived until 
well on to the afternoon, but who had them all 
fixed up in about an hour. Probaby with more 
experience it will be quite possible to design a 
monoplane which can be taken to pieces or erected 
complete in an hour or two. The biplane, on the 
other hand, having more numerous tie-rods, appears 
either to require much larger packing-cases to stow 
it in, or more time for its erection, according to the 
extent to which it is taken to pieces. 

On Saturday the weather was fine, with a slight 
westerly breeze, and a good many flights were 
made, five machines taking part in them—viz., 
the three Blériots of MM. Delagrange, Le Blon, 
and Prevot; the Farman of M. Sommer; and Mr. 
Cody’s machine. The latter, unfortunately, had 
an accident in the morning which prevented its 
performing any more. In rounding a corner the 
wheels touched the ground, which was so soft and 
lumpy that they sank in. The result of this was 
that the machine capsized, smashing the front 
part carrying the elevating plane. Luckily, Mr. 
Cody escaped unhurt, but the accident emphasises 
the importance of making the under carriage and 
wheels so that the machine will run on reasonably 
rough ground without accident. It also shows 
that should the engine be placed behind the steers- 
man it should be very well secured, for had any 
part of Mr. Cody’s machinery broken away and 
fallen on him, he would probably have been killed. 
The very small wheels often fitted will, no doubt, 
carry the machine all right on hard, smooth ground; 
but if the ground is the least rough or soft, the 
wheels stick and may produce a bad accident. The 
combination of runners and wheels adopted by Mr. 
Farman seems to have many advantages in this 
respect. 

Owing to Mr. Cody’s accident, there were only 
two types of machine which made at all ex- 
tended flights, the Blériot and the Farman. Of 
these, the Farman appeared the steadier in the 
air, but the Blériot seemed somewhat the faster, 
and got off the ground the quicker. The opera- 
tion of starting is rather interesting. When the 
steersman has taken his place the engine is 
started, a couple of men holding on to the back 


of the machine to prevent its moving. As_| 


soon as the engine is running well, the steers- 
man tells the men to let go, and the aeroplane 
runs forward. When it is at rest on its wheels 





the front planes are much higher off the ground 
than the tail, but as soon as it runs at a fair speed 
the tail lifts till it is level with the front planes, 


and in this position it runs along the ground till the | 


steersman thinks it is going fast enough to rise. 


He then moves the horizontal rudder so as to de- | I 
press the tail, when the front planes lift the machine easier to compare the performances of the different 
off the ground, and it flies. The distance taken to rise 


varies considerably, not only with different machines, 
but with the same machine on different occasions. 


| 





The Bleriots appeared, however, to rise’ quicker 
than the Farman. The former often got up after 
a run of under 100 yards. 

In the air the biplanes certainly appear to be 
more steady than the monoplanes, the latter occa- 
sionally flying in a series of dips, especially when 
near the ground. When high up, however, the 
monoplane appeared very steady. 

The actual results of the runs were as follow :— 


—— Distance. Time. Speed. 











miles yds.’ min. sec. | miles per 

| hour 

Delagrange (Blériot monoplane) 5 708 10 48} 30 
cs 33 5 560 11 254] 282 

a cs 3 400! 7 45 25.1 
a a 1 15:0; 2 10 27.8 
Sommer (Farman biplane) 9 135| 21 45 | 249 
ke - 5 750; 12 0] 273 

‘i 4 60; 9 39 | 97 

2 430 7 5 19 


” ” 


On Monday a fresh breeze was blowing, and a 
blank morning was the result ; but as the breeze 
fell towards noon, some ‘trial flights were made 
by MM. Sommer and Delagrange. In the after- 
noon some excellent flying was accomplished by 
MM. Le Blon and Sommer, the honours of the 
day resting with the former, whose Blériot mono- 
a proved considerably faster than M. Sommer’s 

arman biplane. By his afternoon flight M: Le 
Blon won the Bradford Cup, awarded to the com- 
petitor who circled the ground ten times in the 
shortest time. The length of the course, which 
was altered on Saturday, was 1 mile 860 yards, 
and M. Le Blon’s time for the ten circuits was 20 
minutes 20} seconds, an average speed of 43} miles 
an hour. e continued his flight for 4} circuits 
more, covering 22 miles 295 yards in 30 minutes 
4} seconds. M. Sommer afterwards made an effort 
to beat this record and completed eleven circuits, 
finally having to descend owing to growing darkness. 
He flew ten circuits in 25 minutes 30} seconds, 
thus taking some 5 minutes longer than M. Le Blon. 
Earlier in the afternoon, M. Molon, when descending 
from a trial flight, landed somewhat awkwardly, 
and injured the front part of the framework of his 
Blériot machine, while Captain Windham, when 
running for a rise, fouled a motor-car with the 
tip of the right wing of his monoplane, causing it 
to swerve, and breaking some of the woodwork. 

From a spectacular point of view, Tuesday was 
disappointing ; the weather was unfavourable in 
the morning, and there was no flight before 
3 o'clock. r. Cody was the first aviator to 
appear. He made some short flights with his 
repaired machine, but his engine was working 
badly, and he soon retired. The main work of the 
day formed part of the competition for the Leeds 
Cup, which is for the longest distance covered in a 
flight of 45 minutes. M. Le Blon covered 14} miles 
in 20 minutes 37} seconds, while M. Sommer flew 
74 miles in 11 minutes 22 seconds. M. Delagrange 
also made several short flights, but the wind was 
too fitful for any considerable success. M. Sommer 
later flew 5 miles 1495 yards in 9 minutes 
49% seconds, but was finally driven to descend by 
blinding rain. Wednesday was even more disap- 
pointing than Tuesday, the wind preventing any 
flying except a few short trials until close on six 
o'clock, when M. Sommer ran out his machine and 
made a fine flight of six miles in almost complete 
darkness. 

The Blackpool meeting opened on Monday, the 
18th inst., in practically ideal weather, and although 
all the machines were not ready, several were, and 
some fine flights were made. All the important 
flights were made by biplanes of the Farman and 
Voisin types ; MM. Farman and Paulhan using the 
former, and M. Rougier the latter. MM. Farman 
and Paulhan had, in fact, to use the same machine, 
as the German railways have apparently contrived to 





lose Mr. Farman’s aeroplane—rather a large thing to 
mislay, one would have thought ; he therefore bor- 


‘rowed M. Paulhan’s for his flights. The fact that 


only two machines made real flights robbed the 
day’s proceedings of a good deal of their interest 
and showed the correctness of the opinion of those 
wfo contended that two meetings should not have 
taken place at the same time. Had the machines 





which flew on Saturday at Doncaster been at 
Blackpool the proceedings would have been much 
more interesting, and it would also have been much 


t q 
"Both the Farman and Voisin machines performed 
excellently, flying with extreme steadiness and get- 
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ting off the ground with ease after a comparatively 
short run, in some cases apparently well under 100 
yards. M. Rougier flew the longest distance, and at 
much the greatest height, as he completed the nine 
laps—about 22$ miles—at a height of about 250 ft. 
MM. Farman and Paulhan both flew at a much 
more moderate height, but both showed remarkable 
steadiness. Later in the afternoon MM. Farman and 
Paulhan went up together in the latter’s aeroplane. 
In this case the extra weight involved a somewhat 
greater length of run along the ground before the 
machine rose, but appeared to make little difference 
in the flying in any other way. A noticeable point in 
the flying of the Voisin aeroplane was that, although 


high up in the air, where the wind might be expected | d 


to be steady and free from puffs, the steersman 
appeared to be constantly altering the angle of the 
elevating plane to a very considerable extent. 
From the times given below it will be seen that Mr. 
Farman made the fastest time, his speed working 
out at 45.4 miles-per hour, M. Paulhan’s being 40.2, 
and M. Rougier’s 39. Mr. Farman also was the 
most uniform in his speed, the difference between 
his fastest and slowest lap being only 2.5 miles 

er hour, the difference in the case of M. Paulhan 
sche 2.8 miles and M. Rougier 4 miles. It is 
rather curious that the speed of the same machine 
should work out to 45.4 miles an hour when Mr. 
Farman drove it and only 40.2 when M. Paulhan 
did ; but it is possible that the latter really covered 
more ground per lap than the former. In fact, it 
seems probable that the actual distance covered by 
all the competitors may have been perceptibly more 
than the nominal amount, as in many cases they took 
the marks very wide ; in fact, in M. Rougier’s case 
the great height at which he flew must have made 
it very difficult to stick closely to the course. It is, 
of course, also possible that when M. Paulhan was 
flying the engine was not working so well ; in both 
cases it sounded, from the exhaust, as if it were 
occasionally missing explosions. 

Speed of cach Lap in Monday's Fight. 


Speed in Miles per Hour. 





Lap. - —_ 
Farman. Paulhan. Rougier. 

1 | 45.2 41. 40.9 

2 45.4 42.3 41.2 

3 | 45.7 39.3 39.3 

4 45.4 39.3 38.6 

5 ! 45.1 39.7 39.9 

6 44.4 38.8 33.8 

7 46.6 - 37.2 

8 o> 37.7 

9 37.2 

"Time of Paulhan’s last lap not obtainable. 
Total Distance.* Time. 

Rougier 17 miles 712 yards 22 min. 57 secs. 
Farman - és ww TR w » Bw 


Paulhan BS ww CG. o en 


39 
a 


On Tuesday the wind was higher than on Monday, 
but some fine flying was witnessed. Unfortunately, 
however, the ‘* Antoinette ” machine met with an 
accident in starting which prevented its taking any 
part in the day’s proceedings. It appears to bea 
machine which takes considerably longer to get off 
the ground than many of the others, but after a 
considerable run against the breeze, it rose com- 
pletely off the ground, only, however, to return to 
it on rounding a corner of the course, and getting 
the wind more on the side. It then went some dis- 
tance, occasionally touching the ground, till it 
unfortunately touched in a soft place, in which the 
wheels stuck, with the result that the front tipped 
down, and the propeller and underframe were 
damaged ; the distance travelled from the starting 
point having been, perhaps, three-quarters of a 
mile. The wings of the ‘‘ Antoinette” machines 
appear to have less curvature on the lower side than 
other monoplanes, and to be more evenly curved, 
and they also seem to have less angle with the main 
back line. Whether this has anything to do with 
the slow lifting it is impossible to say, but it seems 
evident that if a machine lifts slowly it is especially 
necessary that the wheels should be suitable for 
running over rough ground. 


. lhese distances were measured along the centre of the course. 
It has nee been decided to measure the inner edge of the course, 
and (he revised figures are :— 


Grand Prize of Blackpool fur Long Distance. 


Foarnan, 18 miles 1592 yards in £2 min. 57} secs, Best three 
lap 36.4 miles yer hour. 
‘han, 13 miles 1592 yards in 25 min, 53} secs. Best three 





© at $2.8 miles per hour. 
Rougier, 17 miles 1544 yards in 34 min, 


, - 27: secs. Best three 
2.3 miles per hour. 





Later in the day M. Paulhan made a flight of 
8 laps (about 20 miles), but by this time the wind 
had risen, and was blowing quite a stiff hreeze. In 
fact, there was so much wind that in rounding the 
lee mark the machine was blown very considerably 
out of its course. It was also evidently puffy, 
but although this slightly disturbed the ena of 
the machine, it did not appear to give the steers- 
man any difficulty in keeping his balance. The speed 
attained round the course was, however, slower than 
the previous day, that of the later rounds being 
under 30 miles per hour, probably largely because 
of the extra ground covered. On his descent the 
weather broke up, and flying was abandoned for the 


ay. 

On Wednesday, the 20th, the wind was light in 
the morning, though it gradually rose during the 
day. Rain had, however, fallen heavily in the 
night, so that the ground was very soft, but this 
did not seem to increase the difficulty in rising 
from it to any marked extent. Only one machine 
made a flight of any length, however—viz., the Far- 
man biplane, which started, with Mr. Farman him- 
self steering, about midday, and remained in the air 
i hour 32 minutes 16! seconds, during which time it 
did 24 laps, totalling 47 miles 1184 yards, the mean 
speed being 31} miles an hour. This is a record 
flight for the British Isles. The most remarkable 
point in it was the almost alsolute regularity of the 
speed, the fastest lap being done at the rate of 
31.72 miles per hour, while the slowest was done at 
30.3 miles. There was a breeze of about 15 miles an 
hour blowing the greater part of the time, and this 
gradually freshened. Mr. Farman flew very low the 
whole time, seldom more, apparently, than about 
20 ft. to 30 ft. from the ground; in fact, it seemed as 
if he flew as low as he could without risk of touch- 
ing it, if the machine dipped at all. The machine 
was very steady throughout the flight, which was 
undoubtedly a very fine performance. 

Subsequently to this some short flights were 
made, M. Rougier making one of nearly 6 miles at 
a considerable height. M. Paulhan also started, 
but only went a very short way, as he broke one 
of his wings sli htly in starting. The wind, 
however, onteille increased to about 28 miles 
an hour, and the flight was abandoned. The 
last aeroplane which flew was the ‘“ Antoi- 
nette,” which has been repaired from the damage 
of yesterday, and made a very short flight. 
The wind, however, was by this time very strong, 
and apparently the flight was intended more as a 
trial than an attempt at any distance. On the 
whole, the meeting has been wonderfully lucky in 
the weather, for although often stormy and rainy 
at night, there has so far always been fine weather 
and moderate winds in the day. 

The general results of the Blackpool and Don- 
caster meetings have been to show Noth the great 
progress which has been made in flying, and also 
the amount there is yet to be done to make the 
machines of any practical use. The advance is, of 
course, enormous. In favourable weather and on 
suitable ground those machines which are made 
and driven by experienced people rise quickly and 
certainly, and fly steadily as long as the motor 
works satisfactorily. Their number is at present 
no doubt very few, but there seems no obstacle 
to their being rapidly multiplied. The motors, 
however, have very far from the reliability which 
is necessary for practical work, and each ma- 
chine has several mechanics in attendance on it. 
Possibly fewer would be required if the machine had 
not to be taken to pieces for transport and re-erected; 
but there can be no doubt that the engines at 
present require an enormous amount of attention, 
and even then are far from reliable. This is a 
matter which, however, should be capable of 
amendment. The other limitations which require 
attention are the incapacity for flying in 
weather, and for alighting on rough ground. To be 
of any practical use, ney Soap should be capable 
of alighting and starting from an ordinary grass or 
stubble field, and there does not seem the least 
difficulty in arranging for this ; in fact, the com- 
bination of runners ‘and wheels on the Farman 
machine would probably be satisfactory. Flying 
in a wind may possibly be largely a matter of prac- 
tice and confidence, and it is quite ible that 
with very little alteration in the machines men will 
learn to fly in any reasonable weather. 

It is a great pity that none of the Wright machines 
are flying, as it would be interesting to compare 
their performance with the others which have 
pear pre the contests at Blackpool. 








THE BREWERS’ EXHIBITION. 


Tue Thirty-First Annual Brewers’ Exhibition and 
Market, now open in the Royal Agricultural Hall, 
at Islington, in no way differs materially from its 
predecessors ; there is a very interesting collection 
of machinery and appliances, but not much of real 
novelty. Still, as a trade exhibition, it appears to 
be about up to the usual standard. 

Messrs. Farrow and Jackson, Limited, 16, Great 
Tower-street, London, E.C., who are the sole agents 
for Great Britain for Messrs. Nyboe and Nissen, 
of Copenhagen, exhibit a new pasteurising appa- 
ratus, designed by the latter firm. The practice 
of pasteurising beer and other fermentable liquids 
is now much in vogue on the Continent and in 
America, the object being to treat the liquid 
in such a manner that by the application of heat 
various forms of microbes found therein are 
destroyed, subsequent fermentation being thereby 
rendered impossible. This destruction ‘of the 
microbes must, however, be performed without 
causing any loss of colour, life, and taste of the 
liquid treated. The process must also be simple 
and economical. The apparatus consists of a tank 
divided intoten compartments, thedivisions between 
the chambers consisting of double walls, which form 
a connecting channel between the lower part of 
one chamber and the upper part of the next. The 
various chambers are placed five on each side of 
the tank, and, if we suppose these to be numbered 
from 1 to 5 along one side and from 6 to 10 back 
again on the other side, chamber 10 will be oppo- 
site chamber 1 at the same end of the tank, while 
chambers 5 and 6 are opposite each other at the 
other end of the tank. These two have no connecting 
channel between them like the others, but are con- 
nected together through a pump. Each chamber 
is provided with a steam wml a water inlet. When 
the pump is started the water-level in chamber 5 
is lowered, and the level in chamber 6 is raised a 
corresponding amount, which produces a current 
through all the chambers round the tank, the 
water entering the upper opening of the channel 
formed by the partition walls between each 
chamber, and leaving by the lower opening of the 
channel in the partition wall of the next chamber. 
By this means a very thorough circulation is ob- 
tained, and when the pump has been in operation 
for some time the whole of the water in one com- 
partment has been moved on to the next, and so 
on throughout the apparatus. Now if the chambers 
have different temperatures, these temperatures will 
also have moved on one compartment, and when 
this happens the pump stops automatically. After 
a certain interval of time the pump is restarted and 
the water throughout the tank again moves forward 
one chamber, whereupon the pump stops again 
automatically, and so on till the water in each 
chamber passes completely round the tank. Now, 
bearing in mind the way the chambers are num- 
bered, if the water in some of the chambers, say, 
5, 6, and 7, is heated to the pasteurising temperature 
of about 158 deg. Fahr., while No. 1 chamber 
contains cold water, the intermediate chambers 
will have temperatures varying between the pas- 
teurising temperature and that of cold water. As the 
pump works, the hot water will pass gradually round 
the apparatus, the cold water following it constantly 
at a regular distance. It will be seen from this 
that there is a continual process of gradually raising 
the temperature of any chamber to the pasteurising 
temperature, and then gradually lowering it to 
about 85 deg. Fahr., cach chamber being, in turn, 
subjected to different degrees of heat. If the 
chambers starting from No. Lare filled with beer in 
bottles, one chamber being filled for each run of the 

ump, it is clear that the bottles are gradually 
Preated by the warm water, and afterwards cooled 
by the cold water. At the completion of the circuit 
chamber No. 1 again contains cold water, while 
chambers 5, 6, and 7 are again filled with the 
hottest water. The beer from No. 1 chamber can 
then be removed, as it has been completely pas- 
teurised, its place being refilled with cold unpas- 
teurised beer. On the water being again pumped 
forward, No. 2 chamber is the cold one, and its 
bottles are removed and replaced by others requir- 
ing treatment. The same water circulates con- 
stantly, the cold temperature being maintained 
by the unpasteurised bottles, while the pas- 
teurising temperature is —_ 3 by adding a 
little steam to the three hot chambers. The great 
advantages claimed for this peg are that 
the bottles are heated and cooled very gradually, 
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breakage thereby being avoided, and they also 
remain perfectly still during the process. The 
ageernins is so arranged that thirty minutes are 
allowed for heating, thirty-five minutes for pasteur- 
ising, and thirty-five minutes for cooling off. Three 
chambers are therefore maintained at the highest 
temperature, three are gradually heated, and three 
are gradually cooled off, one chamber being left for 
the exchange of pasteurised for unpasteurised beer, 
the exchange taking place once every ten minutes. 

In addition to the.above the same firm ex- 
hibit a very ingenious and simple machine for 
wiring corks into bottles, which ought to be seen 
by anyone interested in such matters. The inven- 
tion originated in the offer by a trades union in 
Copenhagen of a prize for the best method of 
placing wires over bottles which would obviate the 
great danger there was of the workmen injuring 
their hands through the sharp points of the wire 
being unprotected, often resulting in cases of blood- 
poisoning, which were the cause of serious calls on 
the funds of the society. The ‘‘Orla Topp” 
system, which gained the prize, is now on view at 
the Exhibition. The loops of the wire are made 
by a twisting-machine, which not only ensures the 
points of the wire being embedded in the cork, but 
secures economical advantages, as the loops can 
be fixed by an unskilled workman at the rate of 
50 dozen per hour. This wiring is so efficient that 
even with pasteurised beers, in which process the 
internal pressure on the cork sometimes reaches 
80 lb. per square inch, the number of corks flying 
has been greatly reduced. The firm have also on 
view some new machinery for beer carbonating, as 
well as some for filling jars with still or carbonated 
beers. 

Messrs. T. and E. Wannbacher, 28a, Basinghall- 
street, London, E.C., have a new rotary power 
soaker on view, which they call the ‘‘ Igel,” and 
claim that it is inexpensive, and ensures a 
thoroughly reliable soaking apparatus. The bottles 
are placed ona revolving wheel, and remain under 
water for about 25 minutes in various positions 
with their mouths upwards, provision being made 
so that the labels and dirt cannot be stirred 
up by the revolving wheel, and they can be 
removed through a large manhole. At this stand 
there is also a very well-made and well-arranged 
instantaneous water-heater, which is shown in 
operation, It will raise 1 gallon of water through 
a temperature of 63 deg. Fahr. for each cubic 
foot of gas consumed. The heater comes into 
operation automatically as soon as the water-tap is 
opened, and when the tap is closed the gs, which 
heats the water automatically, goes out. There is 
nothing new in this method, but in this case several 
improvements have been introduced. The automatic 
mechanism consists of a water-valve and an internal 
thermostat, the latter for regulating the temperature 
of the water by controlling the flow of gas to the 
burners, by which method absolute safety is obtained. 

The practice of putting beer into stoneware jars 
for household use has lately become very popular, 
and a complete apparatus for doing this may be 
seen at the stand of Messrs. J. Stiff and Sons, 
London Pottery Works, Lambeth, London, this firm 
having, in conjunction with Messrs. H. Pontifex 
and Sons, and the Farringdon Works, Limited, 
installed a complete chilling and carbonating plant, 
from which beer is taken and filled into the jars. 
These syphon jars are made in various sizes, and 
they can be filled under pressure, thus preserving 
the contents, and enabling the liquors to be drawn 
off as required in a pc Arm condition. A patent 
form of jar known as the ‘‘ Wrightson”’ jar is ex- 
hibted. It has been designed to overcome the 
drawbacks which attend the use of the ordinary 
form of stoneware jars, the chief fault of which is 
their liability to leak, and also that the beer becomes 
flat in consequence of the constant venting required. 
The Wrightson jar is fitted with a special valve, by 
means of which it can be filled under pressure 
with carbonated beer, which can be drawn off in 
sparkling condition without the necessity of vent- 
ing. When the beer is to be drawn, all. that is 
necessary is to press a button on the valve, and the 
desired quantity can be taken out without spoiling 
the remainder. There is no tap to be left run- 
ning or to drip, as the flow ceases immediately the 
thumb is withdrawn from the button. The machine 
by means of which these jars are filled is very 
ingenious, and entirely prevents ‘‘ fobbing ” during 
the process. 

Sottina Pontifex and Sons, and the Farringdon 
Works, Limited, exhibit at their stand a new type 


of ‘‘ Perfection” plant for chilling, carbonating, 
filtering, and bottling beer ready for use in one 
hour. The improvements claimed are that the 
ammonia expansion coil, instead of being round 
the carbonating cylinder, is placed in the top of 
the brine-tank above the carbonators and is nal 
tioned off from them, only one ammonia coil being 
required, instead of two. The brine circulates over 
the ammonia coil, where it is cooled, and then 
descending through a trunk is forced by the brine 
propeller. round the carbonators very rapidly, 
which ensures a good circulation and increased 
efficiency. In addition the arrangement is such 
that, without any alterations or adjustments, the 
beer can be run into one carbonator, to be chilled, 
while it is being run from the other to be filtered and 
bottled. After the beer has been forced out of one 
carbonator the carbonic-acid gas left there can, by 
simply turning taps, be transferred to the other car- 
bonator, to. be absorbed by the beer there, by which 
means a considerable saving of CO, is effected. We 
hope, however, to give a more detailed description 
of this apparatus at a later date. In addition to this 
the firm exhibit a ‘‘ quick ” chilling plant, which is 
believed to be the largest that has been made. It 
has ten-barrel carbonators, enabling twenty barrels 
of beer to be in process of chilling at one time, with 
a capacity for chilling and ——y, thirty 
barrels per ten-hour working-day. Messrs. Bennett, 
Son, and Shears, Limited, who are incorporated 
with Messrs. H. Pontifex and Sons, Limited, and 
who have the same address, have at this stand 
water-distilling apparatus for brewers and wine 
merchants, as well as Shears’ patent emulser, which 
latter we described fully two years ago. 

A new form of counter-pressure cask - racking 
machine is exhibited by Messrs. G. Hopkins and 
Sons (Clerkenwell), Limited, 148 to 154, St. John’s- 
street, Clerkenwell, E.C. The whole of the opera- 
tions are controlled by one lever, and it is operated 
by compressed air. Only about 12 lb. per square 
inch air pressure are required to start the racking. 
The racking-arms are made to swing in any direction, 
and a sight-glass is provided on.a by-pass to indi- 
cate when beer is returning to the beer - cylinder 
when the cask is full. The plungers are operated 
by compressed air. The machine has a capacity of 
from sixty to eighty barrels per hour. Messrs. 
G. J. Worssam and Son, Wenlock-road, London, 
N., also show an ‘‘ Ideal”’ racker for casks, which 
will rack direct from the fermenting or skimming 
vessel into the cask from any height without re- 
ducing-valve and without ‘‘fobbing.”” They have 
also a very fine example of a copper and dome, 
which has been made for an Australian brewery. 
It is capable of boiling 180 barrels, and is con- 
struc of riveted copper plates, the lower ones, 
which come in contact with the fire, being } in. 
thick. The sides are § in. at the bottom part, 
tapering down to a thickness of # in. at the top, 
the dome being rather less in thickness. Another 
fine specimen of copper-work is shown by Messrs. 
S. Briggs and Co., Burton-on-Trent. 

A suction-gas producing plant is exhibited by 
Messrs. R. Boby, Limited, Bury St. Edmunds, and 
37 and 38, Mark-lane, London, E.C. In this the 
ash-pit is of cast iron, and in it a small quantity of 
water is maintained at a constant level to give 
off vapour under the influence of the fire above. 
The furnace is surrounded by specially-made fire- 
bricks of large section, in order to prevent as much 
as possible air-leakage through the joints, and the 
space between the casing and the back of the 
bricks is filled with conipact sand, which prevents 
air-leakage from the ash-pit. The vaporiser is 
placed above the fire, and is fed with hot water 
obtained by a Field tube in the gas branch between 
the generator and the scrubber. The rotary type 
of feeding-hopper has been adopted, and the blow- 
off pipe is so arranged that the heat generated 
during blowing up can be usefully employed in 
raising the temperature of the water contained in 
the Field tube before mentioned. 

We regret that, owing to lack of space, we must 
unavoidably omit any reference to other stands, 
many of which are well worth visiting. The 
Exhibition closes to-day. 
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model-makers with no small interest, as it is now 
two years since the first similar exhibition was 
held, and in the meantime considerable advances 
have been made, particularly with regard to aerv- 
planes. To men of the older generation who can 
find time to visit the Hall, there must, we thin! 

come the wish that they were young again, s. 
as to enter to the full into the pleasure to |e 
derived from the many things to seen there, 
for in their day such things were denied them, 
and the facilities for model-making scarcely ex 

isted. Nowadays, to judge from what is on view 
at the present Exhibition, boys must find it 
difficult to refrain from making models, so grext 
are the facilities placed in their way. Not only to 
boys will the Hall prove attractive, however, for, 
with the rapid march of modern invention, th« 
demand for models made by skilled workmen has 
created quite an important industry, requiring 
special machine tools, with all their attendant ap- 
pliances. For the older hands, therefore, as well 
as for the younger, the Exhibition has undoubted 
attractions. Asan example, in one direction alone, 
of the advance that has been made since the last 
exhibition, we may mention. that the official speed 
record for a model steamer two years ago stood at 
8.76 miles per hour; a record speed of over 15 miles 
per hour has now been reached. Other improve- 
ments are also apparent, but-these we need not 
mention, as they will be evident to anyone who 
attended the previous show. 

The Hall is not filled, although all the repre- 
sentative lines of exhibits are in evidence. A 
novel feature is a model engineer’s workshop, which 
is shown in operation ; for it was felt by the pro- 
moters that such an addition would prove of 
special interest to those visitors who have not 
yet tried their hands at actual constructive work, 
and the sight of such an installation might prove 
an incentive to them to take up model engi- 
neering, either as a hobby or as a serious occu- 
pation. What strikes the visitor particularly in 
the Hall is the great number and variety of model 
aeroplanes and other models which have been 
entered for prize competition. These competi- 
tions form quite a feature of the Exhibition, and 
have produced some distinctly good examples of 
design and workmanship. There are three compe- 
titions: No. 1, open to anyone not engaged in 
model-making as a business, and including four 
classes: A, for the best model engine, machine, or 
mechanical model of any kind; B, for the best 
dynamo, motor, or any other electrical model or piece 
of electrical or other scientific apparatus ; C, for 
the best model steamer, petrol or electric motor- 
boat ; and D, for the best model sailing yacht. 
Competition No. 2, open to all mechanics and model- 
makers, professional or amateur, without distinc- 
tion, comprises only one class for the best engineer- 
ing model of any kind ; while competition No. 3 is 
open to anyone not connected ‘with model-making 
or aeroplane-building as a business, and comprising 
only model aeroplanes. Prizes are given for each 
class. To judge from the specimens of work sent, 
these competitions appear to have created much 
interest. 

Coming now to the trade stands, if we take first 
those devoted chiefly to models of engines, dynamos, 
&c., and to finished parts of models, castings, either 
rough or machined, out of which amateurs can 
make models, one of the most striking in the Hall 
is that of Messrs. Stuart Turner, Limited, Ship 
lake Works, Henley-on-Thames. This firm has 
specially laid itself out for making all parts 
of models in all stages of completion, so as to 
enable beginners, as well as those more ad- 
vanced, to construct steam-engines, petrol-motors, 
dynamos, electric motors, boats, &c., with facility ; 
the castings, either rough or machined, are 
a notable feature. One special line which invites 
attention is a small vertical engine, all the cast- 
ings and parts of which can be obtained, ready 
machined, for putting together without the aid 
of a lathe, a few files and drills only being re- 
quired. The engine is of the marine type, the 
cylinder having a diameter of } in. with a j-in. 
stroke. All the parts are beautifully made, all 
the planing, turning, milling, and in the case 
of the more difficult _ the screwing and 
tapping, having been done. The price of the 
complete is very low. Another feature 
of the stand is the model boat hulls, which are 





THE opening of the ‘‘ Model Engineer ” Exhi- 
bition at the Royal Horticultural Hall, West- | 
minster, S.W., last Friday, the 15th inst., was an | 





event no doubt looked forward to by amateurs and 


made out of solid wood, the whole of the shaping 
being done by special machinery, no hand-cutting 
being required, by which means the cost is greatly 
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reduced. Not only is the outside of the hull formed 
by machinery, but the hollowing out is performed 
in the same way. Hulls are on view in many sizes 
up to about 5 ft. 6 in. long by 8 in. beam and 6} in. 
deep. A very well made four-cylinder compound 
steam-engine for a motor-car may also be seen. 
It is really two two-cylinder compound engines 
arranged together on the same shaft, and is fitted 
with slide-valves and link motion, the cylinders of 
each set being 24 in. in diameter by 4 in. stroke. 
The frame is of phosphor brenze. There is also 
a good sollection of model boilers. Mr. Arthur 
Firth, Atlas Works, Cleckheaton, Yorkshire, and 
the Liverpool Castings Company, 5, Church-lane, 
Liverpool, have also a fine collection of all classes 
of model-making tools, including lathes, planing, 
shaping, and drilling-machines, and a great variety 
of small parts,-such as bolts, nuts, screws, cocks, 
steam-gauges, boiler fittings, &c. 

The well-known tools of Messrs. Drummond 
Brothers, Limited, Rydes Hill, near Guildford, 
Surrey, are well represented, but the firm has 
nothing new on view, and we need not therefore 
give any detailed description of the stand, par- 
ticularly as we have already in our pages published 
a full account of their specialities. We understand, 
however, that they expect soon to put a new type 
of grinding-machine on the market, which we hope 
to describe at a future date. A varied collection 
of machine-tools, which have been specially de- 
signed to meet the requirements of amateur engi- 
neers and machinists, is shown by Mr. Henry 
Milnes, Ingleby Works, Brown Boyd, Bradford. 
They include a 5-in. centre self-acting slide and 
screw-cutting lathe for foot or power, and a planing- 
machine for hand or power. 

An interesting collection of small vertical boilers 
is to be seen at the stand of Messrs. H. Hickman 
and Co., of Henley-on-Thames, which will, no doubt, 
appeal to the amateur. They are made of mild 
steel throughout, all the plates having been drilled 
after bending. The end plates are flanged 


and the centre tubes made of weldless steel.| E 


They are made in sizes from 9 in. high by 
44 in. diameter with }-in. plates, to 18 in. high by 
9 in. in diameter with ;,-in. plates, and have all been 
tested to from 100 lb. to 120 lb. per square inch. 
There is also a vertical boiler of the multitubular 
type for coke or coke-firing. It is 18-in. high and 
9 in. in diameter, constructed of mild-steel plates 
j'; in. thick, with rivets of the same diameter, and 
contains thirty-six weldless steel tubes and a copper 
superheater. It has a complete set of fittings, 
including gun-metal water-gauge, steam-gauge, two 
gun-metal test-cocks, lever safety - valve, check- 
valve, and blow-off cock, and works at a pressure 
of 80 lb. per square inch. The same makers also 
show a standard $-brake-horse-power petrol-engine 
with mechanically-operated valves, which drives a 
dynamo giving 35 volts and a current of 9 amperes 
at 1800 revolutions per minute. The castings and 
forgings for this engine may be obtained separately. 

The well-known firm of Messrs. Richard Mel- 
huish, Limited, 50, 51, and 84, Fetter-lane, London, 
E.C., have, as usual at such exhibitions, a fine 
show of tools, among which are some new features. 
One of these is a high-speed drilling-machine, with 
automatic high-speed adjustable feed. The machine 
has the following features:—Very high drilling 
speed, and a feed which can be regulated so that 
it is positively adaptable to any class of work, the 
speed being adjusted for high-speed drilling by 
turning a small feed-wheel, which. is placed on the 
left hand of the operator. By means of a similar 
wheel on the right hand a slower feed for counter- 
sinking and boring is obtained. The friction of the 
machine is reduced to a minimum by means of 
carefully-hardened cast-steel ball-bearings, and the 
motion is very steady, owing to a balanced fly-wheel 
placed on the spindle. Very deep drilling can be 
performed by this machine, which is made in four 
sizes, the weight of the smallest being about 9} lb., 
and the largest 31 1b. The distance between the table 
and the chuck ranges from about 4 in. in the smallest 
machine to about 8} in. in the largest, the distance 
between the frame and the spindle being 14 in. in 
the smallest machine and 3} in. in the largest. A 
very handy form of soldering bit heated by petrol 
or benzoline is also exhibited by this firm, as well 
as a very useful breast-drill with steel gears. 
There is also a large collection of carborundum 
Wheels, and a new design of engineer's parallel 
vice, which is fitted with. quick adjustment and 


yO ae grip, all the parts being made of 








A complete line of small tools is exhibited by 
Messrs. L. L. Starrett and Co., 36 and 37, Upper 
Thames-street, London, E.C. Among these is a 
quick-adjusting micrometer gauge, which is well 
worth attention. In the ordinary, or inch, micro- 
meter gauge forty complete revolutions of the 
screw are required to open or close the micrometer 
its full length, taking approximately 20 seconds; 
whereas in the new type oP gauge it is only neces- 
sary to press the finger against the end of a plunger 
on the screw, and the nut which engages with the 
screw is released, after which any adjustment 
within an inch can at once be made. On releasing 
the pressure from the plunger the nut again engages 
with the screw, and fine adjustments may be made 
in the ordinary way. 

The collection of model locomotives is very good, 
the stand of Messrs. W. J. Bassett-Lowke and Co., 
257, High Holborn, London, W.C., sup lying some 
contributions. Among these is one which in size 
is almost more than a model, being 15 ft. 2 in. in 
length over all. It is built toa scale of 3 in. to the 
foot, and runs on a 15-in. gauge railway. The 
cylinders are 32 in. in diameter and 6 in. stroke, 
and the driving wheels are 18 in. in diameter. The 
weight of the engine empty is 1 ton 9 cwt., and when 
fully loaded, 1 ton 18 ewt. It is stated that this 
locomotive will pull a load of 2 tons up a gradient 
of 1 in 100 at an average speed of 10 miles per 
hour, and 10 tons at a maximum speed of 26} miles 
per hour on the level. This firm also show three 
running tracks, each about 100 ft. long, one of them 
being 2$-in. gauge, for a steam locomotive ; one a 
2-in. gauge electric centre-rail line; and the other 
14-in. gauge, for clockwork ; in addition to which 
there are other models of locomotives, rolling- 
stock, signalling apparatus, &c. A very good show 
of locomotives may also be seen at the stand of 
Messrs. James Carson and Co., Limited, 51, 
Summer-row, Birmingham ; and numerous models 
are exhibited by the London Engine Company, 
26-31, Eyre-street-hill, Clerkenwell-road, London, 

Cc 


Among the trade exhibitors of model aeroplanes 
Messrs. ©. E. Richardson aud Co., Napier-street, 
Sheffield, are noticeable. They include the Wright, 
the Blériot, the Cody, the Latham, the Curtiss, 
and the Farman models, The Exhibition closes on 
the 23rd inst. 








NOTES. 
Tension oF Evectrotytic Metauiic Fiums. 


Ir is well known that electrolytic metallic films 
are apt to peel off if deposited to any considerable 
thickness. This is particularly noticeable in the 
case of nickel, deposited on silvered glass; the nickel 
and silver may then peel off together in close, tight 
rolls. When the late Earl of attempted, in 
1865, to make flat mirrors by on glass 
which had been chemically covered with a film of 
silver, he experienced difficulty, and Mr. Gerald 
Stoney recently had similar trouble when protecting 
the silver films of searchlight reflectors byelectrolyti- 
cally-deposited copper. When the copper coating 
had a thickness of more than 0.01 millimetre, peel- 
ing was very likely to take place. In a paper pre- 
sented to the Royal Society last May, Mr. Stoney 
points out that metals are electrolytically deposited 
under tension, and that, therefore, they tend to 
strain the cathode on which they are deposited, 
bending it; and he observes that the strain may 
be determined by measuring the amount of the 
bending. He took steel rules, 102 millimetres in 
length, 12 millimetres in width, and 0.32 milli- 
metre in thickness, varnished them on one side, and 
coated them with nickel on the other side. As a 
result these rules bent by 3 or 4 millimetres. The 
amount of nickel deposited on them was determined 
by weighing, since the voltameter readings would 
have been misleading, the current liberating a 
deal of hydrogen in addition to separating the nickel 
from the ammonio-sulphate of the metal. Mr. 
Stoney deduces a formula for the strain set up in 
the nickel film; which, however, is correct only for 
very thin films. His nickel deposits weighed from 
0.061 to 0.5 grammes, their thicknesses ranged from 
0.056 to 0.046 millimetre, and the tensions in the 
nickel film ranged from 3000 to 1220 kg. per 
sq. cm., which is equivalent to a range of from 
19.2 to 7.8 tons per square inch. On an average 
a good nickel Sepeats would appear to be under 
a tension of 18 or 19 tons per square inch. The 
same figures would also hold for iron. As a rule, 
he deposited his nickel from a solution kept ata 








temperature of about 15 deg. Cent., by currents of 
0.11 ampere and less. On using a solution at 80 or 
90 deg. Cent. he found that the tension in the 
nickel film was considerably lower than in the 
other cases. This observation is in accord with 
the practical rule that thick nickel deposits should 
be produced in hot baths. When Mr. Stoney 
heated his rules to redness, so as to anneal the 
metal, the rules straightened out to a considerable 
degree. 
Tue Lonpon County Councm Tramways. 

From the statement of accounts presented at the 
last meeting of the London County Council, it 
would seem that there is at length some prospect 
of the tramways undertaking making some small 
return to the ratepayer who occupies, with respect 
to these undertakings, very much the position of an 
ordinary shareholder in a company of unlimited lia- 
bility. Any return to him is, however, contingent 
only, since there is much room for doubt as to 
whether the #d. per car-mile allocated to the 
renewals fund will prove anything like sulticient. 
The London cars are the heaviest and most un- 
wieldy in the kingdom, The lange size necessitates 
frequent stops and re-starts, both operations being 
hard on the track ; the system, moreover, is of the 
conduit type,.with a necessarily high initial cost, 
and subject to special wear. Glasgow, with an over- 
head system, contributes 2}d. per car-mile to its 
renewals fund, whilst in the case of Manchester and 
Liverpool the contributions are in the one case 
just under, and in the other just over, ld. per 
car-mile. There is therefore much reason to 
fear that larger contributions must in future be 
made to the renewals fund of the London lines. 
Uf course, the provincial cities are free from 
the competition which has to be met by the London 
trams, where experience has shown that at equal 
fares the public prefers the motor-omnibus service, 
which, with a lower maximum speed, is able never- 
theless to give a quicker service between termini. 
This arises, in part, from the fact that these omni- 
buses neither obstruct other traffic, nor are ob- 
structed by it to the same extent as the tramcars, and 
carrying, moreover, fewer passengers, are subject to 
less frequent stoppages to pick up or set. down. 
No such competition exists in the great provincial 
cities mentioned, where the corporations have 
used their powers as the licensing authority to 
prevent the public having the benefit of any 
serious competitive system. With a monopoly 
thus secured, it is, of course, an easy matter to 
show profits. In London the trams are differently 
situated, and should the price of rubber fall, 
the effect on their returns may be serious. As 
matters stand, the accounts show that the capital 


expenditure on the London lines has en 
9,483,561/., while the debt still outstanding is 
8,126,6971. The receipts last year amoun to 


1,572,2511. from the electric cars, and to 275,1991. 
from the horse tramways, The working expenses 
in the former case were 896,286/., and 305,402l. 
in the latter. The gross surplus on working was 
therefore 645,762/. Against this the ‘ prior” 
charges amounted to 538,1911/., leaving a balance 
of 107,5701. From this 88,7851. has n trans- 
ferred as the proper contribution to the renewals 
fund, at the stated rate of #d. per car-mile, and the 
balance has also been placed to the same fund, to 
make up the deficit on the sums transferred in 
previous years. Even so, the fund still shows a 
shortage of 20,795l., but this should easily be wiped 
off next year, since the losses now characteristic of 
the horsed lines are being turned into surpluses as 
they are successively electrified. 


FIxaTION OF ATMOSPHERIC NITROGEN BY 
Arc FLames, 


At the annual meeting of the Association of 
Austrian Chemists, Dr. Franz Russ, himself a dis- 
tinguished investigator in the field of the electro- 
thermal oxidation of nitrogen, described the process 
of the brothers H. and G. Pauling, of Gelsen- 
kirchen, in Rhenish Prussia, as applied by the 
Luftverwertungs-Gesellschaft in 24 furnaces of 
15,000 horse-power, at Patsch, near Innsbruck. 
In the Pauling process of the Salpetersiiure- 
Industrie-Gesellschaft air is directly burned in the 
are produced between two electrodes of the horn 
type, well known in lightning-arresters and often 
used for effecting the combustion of nitrogen. The 
arc travels up the two electrodes from the narrowest 
part of the gap until it breaks off, to be renewed the 
next moment. Air is blown into the gap from below, 
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and spreads the arc out. As arcs of several hun- 
dred kilowatts and 1 metre in height have to be 
started at a high potential, which sinks abruptly 
when the arc is re-established, a special starting 
device is needed. This consists simply of two 
blades, which pass through the narrowest portion 
of the gap, at the point where the electrodes are 
slotted and bent. These blades approach one another 
in the vertical plane, when the milled heads at their 
insulated ends are turned. The ends of the blades 
are cut off at 45 deg., so that two sharp points face 
one another in the gap. The electrodes are made 
of iron ; the horns are said to last 200 hours, and the 
blades somewhat less. Each furnace comprises two 
arcs burning in adjacent compartments, which are 
oval in vertical section. A furnace absorbs 400 
kilowatts at 4000 volts, and is fed with 600 cubic 
metres of air per hour, The arcs, broad irregular 
flame sheets, are said to burn very steadily, so 
that one man can attend to six furnaces. The air 
is withdrawn above, cooled, and_ reintroduced 
laterally into the upper portion of the flame. Dr. 
Russ said little about this feature, which is, of 
course, very important, since the economy of the 
srocess depends upon the efticient prevention of the 
fons of heat already generated. The two arcs of a fur- 
nace are coupled in series, and special connections 
have been devised with the object of providing a 
high-tension starting current of low-current value, 
obtained from an auxiliary circuit, while the main 
current of lower potential, but higher quanity, 
keeps the arc burning. The different furnaces are 
joined in parallel. The gases leave the furnaces at 
a temperature of 700 and 800 deg. Cent., and this 
heat is utilised for preheating the air and for con- 
centrating the nitric acid obtained. The nitrous 
gases are absorbed by water in earthenware pipes 
and in towers, and yield a nitric acid of 35 or 40 
per cent., which is concentrated up to 60 per cent. 
Che last traces of the gases are taken up by soda 
lye, and some sodium nitrate is produced. The 
gases leaving the furnace contain 1.5 per cent. of 
NO, and the yield of nitric acid HNO, is stated to 
be 60 grammes per kilowatt-hour. The works at 
Patsch, near Innsbruck (in Tyrol), adjoin the Inns- 
bruck Electricity Works, and draw, like these, 
their power from the Sill river. The conduit lead- 
ing down to the power-station crosses the Brenner 
Pass in a subway. Two more works, each of 10,000 
horse-power, are in the course of erection, the one 
in France, the other in Northern Italy, so that the 
process of the brothers Pauling and of the Salpeter- 
saiire-Industrie-Gesellschaft seems to have emerged 
successfully from the experimental stage. One of 
their patents has relation to the concentration of 
dilute nitric acid by electrolysis, part of the acid 
being decomposed so as to oxidise and concentrate 
the other po 





CrystaL Pauack Otp Stupents’ Socirry.—The 
fifteenth annual general meeting and annual dinner of this 
Society took place on Wednesday and Thursday, the 
18th and 14th inst. The Council and officers for the 
year 1909-10 were elected, and the newly-elected Presi- 
dent, Mr. H. C, H. Shenton, delivered an address. 





East Lonpon EvecrricaL Exntsition.—An electrical 
exhibition, promoted by the Metropolitan Boroughs of 
Hackney, Shoreditch, and Stepney, was opened at the 
Pitfield-street Baths, on Mon ay last, the 18th inst., by 
Mr. W. M. Mordey, M. Inst. C.E., M.1.E.E. The exhibi- 
tion contains a miscellaneous collection of electrical instru- 
ments and appliances, the space devoted to apparatus of 

urely domestic interest being proportionately somewhat 
| a than is usual in such exhibitions. Messrs. Siemens 
Brothers and Co., Limited, have two stands, one devoted 
to their O.S. wiring system and the other containing a 
variety of electrical instruments. On the latter stand a 
horizontal edgewise switchboard ammeter with a flat 
scale is of interest. The pointer moves in a straight line 
across the scale, being suspended by a form of parallel 
motion. The instrument should have advantages over 
the ordinary horizontal edgewise type, in which the 
pointer moves in an are of a circle, and which is 
very difficult to read unless viewed at right angles to 
the portion of the scale at whicl the pointer is standing. 
Messrs. Siemens also exhibit a recording ammeter, in 
which the curve is drawn on the running paper by means 
of a series of sparks generated by an induction coil. 
Compared with the usual pen-and-ink device, this arrange- 
ment has the advantage that the paper may be run at any 
speed without risk of tearing, which is valuable when 
dealing with fo es Riper pen loads, such as rolling 
mills, Other exhibits of interest are Thorpe’s electro- 
lytic meters and time-limit relays, shown by the Thor 
Meter Syndicate, Limited, of 11, Victoria-street, SW. 
and a sample of the moulded rubber insulation which is 
carried out for the plough attachments of the London 
County Council tramcars, and which is shown by the 
manufacturers, Messrs. J. G. Ingram and Son, of 


THE INSTITUTE OF METAIS. 


As announced briefly in our last issue, the In- 
stitute of Metals held last week their autumn 
meeting at Manchester, in the Municipal Technical 
School. The necessary arrangements were effected 
by a local reception committee, with Dr. H. C. H. 
Carpenter as chairman, and Mr. G. E. Buttenshaw 
as hon. secretary. The members were, on meeting, 
formally welcomed by Dr. Carpenter, who remarked, 
that whilst it was appropriate that the first meeting 
of their society should have been held at Birming- 
ham, the great centre of the industry in the non- 
ferrous metals, it seemed equally right that the 
second should be held in Manchester, where the 
initial steps in founding the society were taken 
some twenty months ago. 

Sir William White, K.C.B., the President, in 
replying on behalf of the Institute, complained of 
the pessimistic tone concerning our industries 
adopted by the half-penny popular Press, the out- 
pourings of which were, he found, accepted in 
Canada and Americaas at least partially true. Such 
statements might, he said, sell papers and make 
millionaires of their proprietors, but those respon- 
sible for them were not faithful citizens. He could 
affirm from his own knowledge that such statements 
had prevented great business undertakings coming 
to this country. We were not in any way behind 
the times, and, in fact, no other nation had an 
Institute of Metals. 

In opening the regular business of the meeting 
Sir W. H. White said that last year at Bir- 
mingham the Institute was in a stage of expecta- 
tion, vigorous but infantile. The members num- 
bered 240 at the opening of that meeting, the 
immediate result of which was an accession of 
nearly 100 more. On July 1, 1909, after the ap- 
pearance of the first issue of the Journal, this 
number had increased to 487, and was now about 
500. The record thus set forth was, he thought, 
unexampled, and showed that those to whom was 
to be attributed the foundation of the Institute had 
met a real want, since members had no inducement 
to join save that of benefiting themselves and the 
industries of the country. At Birmingham he had 
himself sketched out the objects and aims of the 
founders, and the cogency of his arguments had 
been generally admitted, but a few had expressed 
the opinion that the new Institute might interfere 
and weaken other institutions. A proof that this 
apprehension was incorrect was, he thought, to be 
found in the attitude with which their society had 
been met by the older technical and professional 
institutions, which had behaved in the most friendly 


manner. They had, indeed, been heartily wel- 
comed even by the two societies interested in cognate 
matters—viz., the Institution of Mining and Metal- 


lurgy and the Institution of Mechanical Engineers, 
both of which had from the first shown the 
warmest sympathy—and he might further add 
that members from both had become members of 
the Institute of Metals and of its Council. It was 
no longer necessary to argue about the advan- 
tages of the Institute, since reference could now 
be made to work already done, and described in 
the papers read and discussed at Birmingham and 
London, which would well bear comparison with 
those of any other society in respect to their scien- 
tific excellence and practical value. A standard had 
thus been established which they had now to live 
up to, and the papers to be read on the present 
occasion, he thought, well illustrated the threefold 
aspect of their society as viewed from the stand- 
point of the scientific worker, of the manufacturer, 
and of the user of the non-ferrous metals. All these 
sections coming together in friendly intercourse at 
these meetings must, by their mutual interaction, 
of necessity advance the cause of metallurgy. He 
might add that their proceedings were being 
interchanged with those of societies of the highest 
standing, and their Journal was already recog- 
nised as a valuable book of reference, which was, 
he thought, a great achievement to have been 
accomplished in so short a time. The Council 
intended, he continued, to seek incorporation. No 
doubt ultimately some alterations in the bye- 
laws would be necessary, but those sanctioned last 
year had so far worked admirably. In the variety 
of topics to be discussed this meeting, he continued, 
compared well with its predecessors, and they had 
secured contributions from men who were authori- 
ties in their various branches of knowledge. No 
better proof of the standing of the Society could be 
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imagined than the readiness of research workers to 


publish through it the results of their investiga- 
tions. Sir William White said further that the 
financial position was satisfactory. All last year’s 
liabilities had been met, and the new year started 
with a substantial balance. It was not, how- 
ever, intended to attempt to build up a large 
reserve fund, but to expend the money in im- 
proving the Journal, to which it had been arranged 
to add abstracts of metallurgical papers read 
elsewhere. The preparation of these abstracts had 
been put in the hands of well-qualified men, and 
the results would be seen on the publication of the 
next issue in January. He would like, moreover, 
to take this opportunity of acknowledging the satis- 
faction of the Council at the happy choice they 
had made in their first secretary, who had worked 
single-handed during the first year, and had done 
admirably. Asa last word, he must refer to the 
losses of the Society by death—to two in par- 
ticular: Mr. Norman Cookson, of Newcastle, re- 
presented a great metallurgical industry he was 
imbued with a love of science, and, taking in many 
respects his own line, had achieved great results. 
He had been one of their most ardent supporters, 
one of the first vice-presidents, and had been 
regarded as one of their future presidents. He had 
died at what might nowadays be considered a com- 

ratively early age. At Birmingham and London 

e had appeared full of vigour, but was now no 
more. The other loss to which he should refer was 
that of Dr. Elgar, who, as chairman of Messrs. 
Cammell, Laird, and Co., and of the Fairfield Com- 
pany, was keenly alive to the interests of the Insti- 
tute. Such losses must come, and each of them 
must in turn disappear. The great thing was for 
them in the meantime to help forward the cause of 
science, which was eternal. 

Sir William White then announced the names of 
the retiring members of the Council, in which his 
own name was included. The other retiring 
members were ;—Admiral Oram, Sir Henry Wiggin, 
as vice-presidents, who were eligible for re-election. 
As ordinary members, also eligible for re-election, 
Messrs. Bayliss, Huntingdon, Milton, Cecil Wilson, 
and Johnson. The other new names proposed were 
Mr. Clive Cookson and Mr. D. Hunter. 


THe TERNARY ALLOYS oF ALUMINIUM, 
CoprER AND TIN. 

Sir W. H. White then called upon Mr. C. A. 
Edwards to give an abstract of a paper by Mr. J. H. 
Andrew and himself ‘‘On the Constitution and 
Properties of the Aluminium-Copper-Tin Alloys.” 
This paper we hope to publish in full in a future 
issue. The most important points brought out in 
the research appeared to be that very few indeed of 
these alloys possibly have any practical value. An 
alloy containing about 6.5 per cent. of Al and 
5.5 per cent. tin has, the authors. state, similar 
properties to a gun-metal containing 10 per cent. 
of tin and 90 per cent. of copper, whilst being 
cheaper and lighter. Another interesting point 
established is that if aluminium be added to a tin- 
copper alloy in such proportions as to form with the 
copper the compound Cu Al,, the tin separates out 
in the pure state. Possibly, they add, some of the 
alloys unsuited for use as structural material may 
prove useful as bearing metals, and they state in 
their paper the limits of composition within which 
such bearing metals may be sought. Mr. Edwards 
added that they had hoped to have confirmed their 
conclusions by mechanical tests, but for this time 
had been lacking. 

The discussion was opened by Dr. ©. H. Desch, 
who wished, in the first place, to say a few words in 
recognition of the courage with which the authors 
had attacked the problem of the ternary alloys, 
having as binary phases those of Cu Sn and Cu Al, 
the task thus becoming one of extraordinary magni- 
tude. Nevertheless, he thought the main conclu- 
sions of the authors were indisputable, though, of 
course, the matter was not yet fully worked out. 
They had, however, done much to clear it up. The 
method used—viz., that of quenching the alloys and 
then subsequently reheating them so as to get the 
phases stable at different temperatures —originated 
at Cambridge with Heycock and Neville, but until 
recent years had attracted little attention, though 
it was a method of the highest value, giving results 
which could not be obtained with such accuracy 
in any other way. Nevertheless, it would, he 
thought, be well to corroborate the results thus de- 
duced by the authors by taking also cooling curves. 
The only conclusion from which he was inclined 








to dissent was that Cu, Al existed as a compound, 
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since it appeared, from the author’s diagram, to | 


dissociate when the temperatures were lowered, 
and was therefore, he believed, merely a solid 
solution. The behaviour of certain of the alloys 
described in the paper appeared to be new, and 
might have a most important bearing on the theory 
of metallic solid solutions. These peculiar alloys 
were, it appeared, homogeneous both at 900 deg. 
Cent. and at 500 deg. Cent., but not at inter- 
jiediate temperatures. 

Dr. Carpenter, who spoke next, said that he had 
not had time to study the paper as it deserved, 
since, although the authors had thanked him for 
facilities granted, he had. literally had nothing 
to do with the research proper. As for the rest, 
Dr. Desch had largely anticipated the points he 
had meant to make. He would, however, compli- 
ment the authors on the way they had tackled their 
problem and presented general results. Nearly all 
the alloys of commercial importance, he continued, 
contained more than two metals. Almost every- 
body, however, fought shy of studying ternary 
alloys, since they were so complicated. The work 
had, however, to be done. But, as illustrating its 
magnitude, he might mention that the plotting of 
the liquidus curves given in the paper involved 
the manufacture of more than 450 alloys. For- 
tunately, not all these had to be analysed, since 
in many the tin was completely insoluble, and 
separated out by its greater specific gravity. Some 
of the conclusions arrived at were interesting, 
though it was almost tragic to find that the authors 
limited the useful alloys to microscopically small 
parts of their diagram—viz., one small area contain- 
ing thea phase, and another containing the 8 phase. 
Only within these small areas did industrial possi- 
bilities exist. This conclusion was very useful, 
though it might, as he had said, seem tragic, since it 
showed that in further investigations at works it 
would be necessary to concentrate attention on 
these twoareas only. Another point arose from the 
insolubility of tin, which was so remarkable a 
characteristic of many of the alloys. This, he 
thought, might have an important commercial bear- 
ing, as it would seem that aluminium might accord- 
ingly be used to extract tin from residues which 
at present were not worth working. Dr. Desch had 
anticipated him in pointing out the importance of 
the discovery of the alloys which were homogeneous 
at 900 deg. and at 500 deg., and not at interjacent 
temperatures. This was quite novel, and opened 
up many interesting points in the theory of solid 
solutions, and might therefore need further research 
by more refined and searching methods of investi- 
gation. He considered the research, as a whole, 
thoroughly reliable, and was glad that it had been 
so favourably received by Dr. Desch, who was one 
of their leading authorities on these matters. 

Professor Bauermann, who was next called on, 
excused himself on the ground that he had not had 
an opportunity of studying the paper, and the next 
speaker was Mr. Sinclair, who described some ex- 
periments on the corrosion of copper and aluminium 
alloys suspended, in sea-water, in contact with other 
metals so as to form galvanic couples. He had 
thus found that an alloy consisting of 10 per cent. 
Al and 90 per cent. Cu lost nothing at all under 
this treatment, whatever the other metal might be. 
In fact, pure copper placed in contact with this 
alloy aie very largely in the course of twelve 
months, 

Mr. Brentnall, the next speaker, said that having 
had difticulty in preparing manganese-bronze cast- 
ings to withstand hydraulic pressure, a friend had 
drawn his attention to the remarkable corrosion of 
aluminium-tin alloys in water. He had therefore 
made experiments, starting with an alloy containing 
00 per cent. of each, and with this the action was very 
remarkable. Adding copper, however, the effect 
was diluted, and with 10 per cent, of copper it 
becaine hardly perceptible, whilst with greater pro- 
porvions it was completely checked. If, however, 
‘In’ were added instead of copper, the corrosion 
was immensely increased, and with 90 per cent. of 
zinc and 5 per cent. each of aluminium and of tin, 
the action was so great that from drillings placed 
im water he had collected 250 cubic centimetres of 
hydrogen in the course of an hour. This reaction 
did not, with pure water, proceed indefinitely, since 
the surface of the alloy became coated with hydrates. 
On adding a little caustic soda to dissolve these, 
howey er, the reaction would continue for a very 
long time. He thought further experiments on 
these lines would be of great interest. 


Mr. G, F, Hudson, who followed, said that one ! 





of the most important points brought out was that 
the alloys of mechanical value consisted of a single 
phase. The appearance of the y phase destroyed 
the usefulness of the alloy, and it was therefore of 
the utmost importance to determine the point at 
which these brittle phases began to appear, and 
the determination of the equilibrium diagram was 
therefore most necessary in all cases. 

Mr. W. H. Johnson, speaking as a brassfounder 
deeply interested in the non-ferrous alloys, wished 
to heartily thank the authors for their paper, which 
showed that the metallurgist and scientific man 
were ready to respond heartily to the appeal of the 
practical brassfounder. 

Sir W. H. White, in closing the discussion, sug- 
gested that some of the speakers might well refer 
to the work done by Dr. Carpenter for the Alloys 
Research Committee of the Institution of Mecha- 
nical Engineers. This Committee had, he might 
add, during the last three years been engaged in 
an investigation of ternary alloys, the results of 
which would probably be published next winter. 
He thought the fact that the authors had been 
able, in their exploratory research, to fix such 
narrow limits for the constitution of useful alloys 
was most important, since it gave practical men a 
chance to make their own tests within this region. 
To do this, it was not necessary that the practical 
man should master the immense amount of scien- 
tific detail in such papers. 

In reply to the discussion, Mr. Edwards thanked 
the speakers for the very flattering terms in which 
the paper had been referred to. He quite agreed 
with Dr. Desch that cooling curves should be 
taken, particularly in the region of the top corner 
of his diagram, and he meant, if possible, to 
do this. The differential cooling curves, he 
added, were not, however, of the usual type. 
The usual ‘‘kick out and back again” at the 
arrest - points did not appear, but the curves 
went out and stayed out. He did not think that 
Cu,Al was first deposited as a pure compound, but 
as a solid solution of this compound with tin, 
aluminium, and copper. With reference to Dr. 
Carpenter’s remarks, he might say that though, 
in a sense, it was true that Dr. Carpenter had not 
actually taken part in the research, yet the authors’ 
thanks were due to him, in that he had granted 
them every facility for it, and had furnished the 
materials, whilst at the same time excusing the 
speaker from other official duties. In short, Dr. 
Carpenter had assisted them in every possible way. 
As to Mr. Brentnall’s remarks, he might say that 
Dr. Shepherd had already pointed out that with 
an aluminium-tin alloy immersed in water the alu- 
minium dissolved, but this appeared to be only 
true when the tin was present in excess. With 
alloys of pure aluminium and tin up to 20 per cent. 
cooled very slowly ; there was no corrosion. 


THe SuRFACE APPEARANCE OF SOLDERS. 


The President then called upon Mr. C. O. Ban- 
nister to read the paper by himself and Mr. H. J. 
Tabor on ‘*The Surface Appearance of Solders.” 
In this paper experiments were described which 
showed that the addition of small quantities of 
antimony or copper to a lead-tin solder made it 
easier to produce such solders with the kind of sur- 
face demanded by buyers. Sir William White, in 
declaring the paper open for discussion, asked 
whether these additions affected the surface appear- 
ance of the solder only, or whether they also altered 
their working properties. 

The discussion was opened by Mr. Humphreys, 
who, speaking as a manufacturer of these solders, 
said that very often, quite apart from quality, they 
had to study the question of appearance. Many 
other manufacturers would bear him out in saying 
that it was difficult to market solders even of 
excellent quality if their appearance did not meet 
the views of the customer, and a compromise had 
to be effected between quality and appearance. 
The author was right in stating that the influence 
of the temperature of pouring and of the mould 
was very pronounced. In fact, two workmen 
casting from the same kettle would get quite diffe- 
rent results, according to the care taken by each. 
Their thanks were due to the author for having 
given them some idea as to the amount of impurity 
they might permit in their raw materials. For 
electrical work it was known that pig lead should 
not contain 0.6 per cent. of copper, but such 
lead, it would seem, might be quite suitable for 
the purposes discussed in the paper. He could 
confirm the author’s statement that there was a 





distinct limit to the extent of the impurities 
admissible. 

Mr. Parker, who spoke next, asked the author 
what was the limiting amount of antimony which 
might be allowed in commercial solders. His own 
view was that since both tin and lead could be 
purchased of 99.5 per cent. purity, that these pure 
metals should be used, especially as it was possible 
that small amounts of impurity might greatly affect 
the rate of oxidation. 

The discussion was continued by Professor 
Bauermann, who said that although he was not 
engaged in the manufacture of solders, he had 
oceasionally had a good deal of work to do in 
connection with them. The most ancient speci- 
men of solder he had examined was of Roman 
origin, of which a large chunk had been found at 
Silchester. This, on analysis, proved to consist of 
2 parts of lead to 1 of tin, and dated probably from 
about 300 a.p. He wished to ask the author what 
the effect of 2 per cent. of antimony, added to 
a solder to improve its surface appearance, would 
have on the. practical properties of the alloy. 
Would such, in short, be equal to or better than a 
solder made with pure lead and tin? Every one 
knew how great was the commercial importance of 
a presentable appearance to an alloy, lacking which 
the price went down, even though the alloy might 
be absolutely pure. With certain metals the same 
considerations applied. Thus antimony was required 
to have a certain fern-leaf marking on the upper 
surface if it were to be sold at its' proper price. 
With pure antimony, however, this desideratum 
could only be secured by casting it in a certain 
manner. Copper, again, was judged by its surface, 
though bad copper could be cast so as to have a 
similar exterior to good. ‘Tin, he continued, was 
extremely sensitive to impurities, particularly to 
small amounts of iron, which gave it a surface 
covered with specks. He would be glad to know 
whether in solders of bad appearance this was also 
due to the presence of iron. If 2 per cent. of 
bismuth gave a solder which could always be sold, 
and was as good as pure solder, all manufacturers 
would make it. 

In calling on Mr. Bannister to reply, Sir William 
White remarked that apparently with metals, as 
with individuals, a good appearance was not always 
trustworthy. 

In answer to the discussion, Mr. Bannister said 
that in judging solders by their appearance they 
were generally diluted down toa mixture containing 
50 per cent. of each metal, the surface appearance 
of which was taken as the standard. A solder con- 
taining bismuth was not as good in its working 
properties as one made from pure metals, 


Tue Corrosion oF Brass. 


The Chairman then called on Mr. Rhead to give a 
synopsis of his paper on ‘* The Corrosion of Brass,” 
This paper, which we hope to publish, was largely 
descriptive, and recounted the many ways in which 
these alloys fail in service. The author expressed 
the view that it was not possible to attribute 
many cases of rapid corrosion to irregularities in 
the composition of the alloy setting up electro- 
lytic action. He described experiments which 
showed that cold working of the metal pro- 
moted corrosion. Thus, scratches on a plate 
corroded at the bottom of the scratch. Further 
experiments on plates of hard, soft, and polished 
copper, exposed to the action of different reagents 
for 90 hours, also gave evidence of the hard metal 
being more susceptible to attack, and this result 
was confirmed by some experiments on brass. Mr. 
Rhead added that the brass used in his experi- 
ments contained 63.58 parts of copper, 0.6 per cent. 
of lead, 2.49 per cent. of tin, and 1.45 per cent. of 
iron, the rest being zinc with traces of arsenic and 
still smaller traces of antimony and bismuth. 

The first speaker in the discussion was Sir 
Gerard Muntz, who said he was naturally attracted 
to the paper, since makers were continually re- 
ceiving inquiries as to the reason of failures of 
brasses by corrosion, not only in cases where 
their own manufactures had failed, but also 
where the metal had originated elsewhere. Mr. 
Rhead had said that in condensers the pitting 
was observed on the water side only, and this he 
could, generally speaking, confirm. In the rare 
cases where corrosion did occur on the steam side it 
was due to the use of a bad oil. The bottom of the 
tubes was most affected, chiefly because any deposit 
gravitated there, aud deposit was in most cases the 
cause of the trouble. He had found that there 
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were two causes for the corrosion taking the form 
of streaks. These streaks arose either from a con- 
tinuous line of deposit in the tube, or from particles 
of iron adhering to the tube in some stage of its 
manufacture, and being subsequently drawn out. 
The two causes could be distinguished by scraping 
the surface, since, if an iron particle was the cause, 
the filament could on scraping be traced out. Where 
this could not be done the effect might safely be 
attributed to deposit. The plugs of copper some- 
times observed did not exist in the metal as origin- 
ally manufactured, since in that case they would 
have been drawn out. They really represented pits 
out of which the reduced copper had not yet fallen. 
In ninety-nine cases out of a hundred the deposit 
was derived from the ciréplating water, and con- 
sisted of deposited hydrates or chlorides. In 
some cases cinders and ashes came in with the cir- 
culating water, and in others particles of carbon 
got into the metal in the processes of manufacture. 
Often the corrosion was wholly the result of too 
slow a flow through the tubes. If the flow were 
rapid enough to scour away any deposit, there was no 
trouble whatever. With too slow a flow the water 
got heated, liberating the air or gases dissolved in 
it, thus promoting corrosion. Users, however, 
always said that the corrosion was the fault of the 
maker. He kaew of one case in which three different 
sets of tubes, supplied by three different makers, had 
failed in suecession. The engineer at length deter- 
mined upon a little examination of the condenser, 
and on altering the intake, the tubes then put 
in gave no trouble, and had now lasted more 
than seven years. Not nearly enough trouble 
was taken on steamships to arrange the ash dis- 
charge, so that ashes should not be drawn in with 
the circulating water. These stuck in the tubes, 
and caused a liberation of air at the point of ob- 
struction, setting up corrosion. In one set of 
tubes, which had been returned badly split and 
corroded, he had found considerable portions solid 
with seaweed and shrimps, yet, as usual, all the 
blame fell on the maker. He could confirm what 
the author had said as to the greater liability of 
hard metal to corrode in sea-water, a point which 
his firm had established in his grandfather’s time. 
Corrosion of hardened metal had, moreover, a 
special character. The copper and zinc dissolved. 
uniformly, and the residue remained tough. Such 
corrosion was therefore quite distinct from ordinary 
electrolytic action in which the zinc was removed, 
leaving a skeleton of rotten copper. The author 
had stated that trouble with Muntz metal had 
begun in 1899, but the material was actually manu- 
factured in 1898, in which year electrolytic copper 
had been employed for the tirst time by his firm. 
Apart from this substitution of electrolytic for ordi- 
nary copper, the process of manufacture had re- 
mained unchanged for three-quarters of a century. 
This failure had caused them to make a most 
exhaustive research, in which aid had been sought 
from distinguished chemists, and several hundred 
guineas were spent in fees; but they had learnt 
from it nothing as to the cause of the corrosion. 
After some years the conclusion was reached that 
the trouble lay partly with the use of electrolytic 
copper, and in part in their customers employing 
a cheap varnish instead of Stockholm tar. The long 
series of experiments made showed that Muntz 
metal made of the purest copper was more liable to 
corrosion than if copper not so pure were used, the 
presence of a small amount of impurity being bene- 
ficial in this regard, though he could not say why. 
It remained certain, however, that such impurities 
did in some way retard the action of sea-water on 
brasses. Since this discovery the use of electrolytic 
copper for the manufacture of Muntz metal had 
been abandoned, and they had also asked their cus- 
tomers to give up the use of cheap varnishes. Much 
of the corrosion of brass arose from the juxtaposi- 
tion of carbon particles. 

Mr. G. D. Bengough, who spoke next, remarked 
that he was very glad that the subject had been 
raised. ‘lhe phenomena in question were familiar 
to most, but the author had put forward no sug- 
pe to account for them. It might, therefore, 
»e of service if the speaker gave an outline of a 
certain theory of corrosion recently arrived at, and 
which to-day held the field. The electrolytic theory 
of corrosion had been investigated, particularly in 
connection with steel, but with certain changes 
> quave also to the corrosion of the copper alloys. 

e was sorry that Mr. Rhead had not adopted 
this view point, as it suggested ways in which 
corrosion might be inhibited, and it had already 





proved useful in connection with the preservation 
of iron and steel. Any metal or alloy placed in 
water, a salt solution, or an acid, had a certain solu- 
tion pressure, which measured its tendency to pass 
into solution. This solution pressure was charac- 
teristic of the metal, and different for each metal. 
Sodium and potassium had very large solution pres- 
sures, whilst with the noble metals this pressure 
was zero. Metals of practical importance lay 
between these limits. If the solution pressure was 
large, corrosion was rapid. The arrangement of 
the metals in the order of their solution pressures 
differed, moreover, with different. solutions. Mr. 
Rhead had, in his experiments, used: ferric chloride 
as his reagent, but it was almost certain that the 
order of corrodibility would be different in sea- 
water, and it would not do to take as applying 
to this electrolyte the relative values given by Mr. 
Rhead, who might better have adopted a salt solu- 
tion. The process of dissolving a metal continued 
for some time, but finally came to a stop when a 
certain amount had entered into solution. The 
metal entered the solution in the shape of ions 
carrying a positive charge, so that the metal left 
behind was negatively charged. The electrostatic 
tension thus produced mone stop further solution 
of the metal when it reached a certain value. But 
whilst the anode spot was thus going into solution, 
something or other, either a metal or hydrogen, 
plated out at a cathode spot. This lowered the 
solution pressure, rendering positively charged the 
metal in the neighbourhood, and leaving the 
liquid there negative. In this way a continuous 
current could be set up round the circuit. The 
practical consequences were important. Anything 
which increased the number of ions less electro- 
positive than the metal promoted corrosion. In 
the case of brass, hydrogen was more electro- 
positive than zinc, and as a solution of CO, con- 
tained hydrogen ions, brass corroded in this very 
rapidly. The presence of zinc slowed down the rate 
of corrosion of copper, this slowing down con- 
tinuing till the composition 60 copper, 40 zinc, was 
reached, and this alloy corroded less rapidly than 
either of its constituents, so that the zinc in it 
diminished the total amount of corrosion. It was 
well known that cold-worked metal was electro- 
positive to annealed, and this accounted for the 
copper enrichment at the bottom of the scratches 
referred to by Mr. Rhead. This was not really a 
deposit of copper, but arose from the zinc being dis- 
solved out. The only actual deposits found in such 
cases were the hydrates of zinc and copper. Mill 
scale was electro-negative to brass, and thus if pre- 
sent encouraged the passage of the zinc into solu- 
tion, Small differences in the work done in different 
parts of even small plates tended to produce corro- 
sion, the hardened metal dissolving. The upshot 
of the whole theory was, therefore, that if corro- 
sion was to be avoided, metals must be as uniform 
as possible, both physically and chemically. The 
theory was suggestive of further experiments which 
might show how corrosion was to be retarded. 
Little could be got from a merely descriptive paper 
like the author’s, unless from the facts there col- 
lected a line for future research could be deduced, 
and this he thought was provided by the electro- 
lytic theory. 

Mr. Sinclair, the next speaker, expressed himself 
as glad to hear that other makers also had their 
troubles, and, in addition to the causes of corrosion 
already enumerated, he would like to add that of 
vagrantelectric currents, which he had known tocause 
serious injury and actual perforation to condenser- 
tubes. There had been several cases of this. In 
one instance the condenser belonging to an alternat- 
ing set gave no trouble, whilst another attached to 
a tramway generator was constantly having its tubes 
worn through, necessitating their being replaced re- 
peatedly. Finally, the idea struck him that part 
of the current from the earth return might pass 
through the condenser, and he found, on examina- 
tion, that the various joints in the latter had so high 
a resistance that a e of current between the 
tubes and the salt water flowing through them did 
actually occur. In one case the pitting occurred 
both inside and outside the tubes. In this case the 
generator fed a three-wire system, the balancing 
current for which passed at one time one way and at 
another in the opposite direction. With the tram- 
way set, on the other hand, the pitting was on one 
side only. Here he had actually measured a drop of 
10 volts between the tube and the negative terminal 
of the dynamo, the supply voltage being 500. 
Very much the same kind of thing occurred with 








ship-lighting sets. As a possible cure he would 
suggest the bonding up of the condenser, so as tv 
prevent these stray currents passing between the 
tubes and the circulating water. 

In reply, Mr. E. L. Rhead remarked that his 
paper had served its purpose in occasioning the 
contributions to the discussion of Sir Gerard 
Muntz and Mr. Bengough. He might take the 
opportunity of pointing out that the oxidation 
products of brass ex to the action of sea- 
water were oxychlorides of the metals passing int« 
solution. On the conclusion of Mr. Rhead’s reply, 
the meeting was adjourned to 10 4.m. the next 
day. In the afternoon, however, visits were paid 
to the University and to the laboratories of the 
Municipal Technical School. The latter were 
erected by the Corporation at a cost of some 
300,000/., on the site formerly occupied by the 
foundry of the late Sir Joseph Whitworth’s works. 
There was a reception by the Lord Mayor in the 
evening. ; 

(To be continued.) 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 13, 1909. 
Unrest prevails throughout the iron and steel 
market because of the heavy orders which have been 
placed for all kinds of raw material. The heaviest 
orders have been for basic pig, Bessemer pig, and steel 
billets. The largest purchase made within a few days 
was by the Cambria Steel Company, which purchased 
late last week 41,000 tons of Bessemer pig to be 
delivered during the rest of this year and the first 
three months | next year. This large purchase will 
absorb the output of the Bessemer Association until 
next April. This means that it will be difficult to find 
supplies of Bessemer from other sources during the 
remainder of this year. This rather unexpected condi- 
tion of things points to premium prices at an early day. 
It is believed that the United States Steel Corporation 
will be forced into the market before long, as it is 
known that early in September inquiries were made for 
50,000 tons of (thy and it has not yet secured 
anything like that quantity. Since September | the 
total transactions in Bessemer pig in the Pittsburg 
market have amounted to nearly 300,000 tons. The 
advance in the price of Bessemer is from 17.43 dols. as 
against 14.50 dols. last May. As a result of this ad 
vance in Bessemer, basic pig has moved up to 17.50 
dols. These facts have aroused a great deal of iuterest 
in the future of the market, and speculative prices are 
now threatened. The effect of this will be unfavour- 
able on the stability of prices, which it is the object of 
the larger interests to maintain. What adds to the 
complexity of the situation is the incoming of a great 
deal of business for which Bessemer and basic pig will 
be wanted. These recurring fluctuations are costly to 
the consumers of steel products. The English method, 
followed for so many years, of carrying large stocks of 
ig, has never found favour with American producers or 
Siens. The advance of 3 dols. or 4 dols. a ton since last 
spring is without sound economic reason. For a year 
past the steel industry has been awaiting the very 
conditions which now exist. Furnaces were permitted 
to blow out and stocks to run down, yet the industry 
knew that it was only a question of time when an 
overwhelming deman ah come and prices would 
advance. In the light of present circumstances it 
would seem to have been in accordance with sound 
business judgment to have ordered large quantities of 
pig at 14 dols. or 15 dols. rather than to have delayed 
and pay 3dols. a ton penalty fgr lack of foresight. 
The bar-iron industry is sharing in the general activity, 
and most mills are running full time, and many are 
sold up to the end of the year. More favourable 
reports are being received from railroad sources con- 
cerning the intention of railroad companies and 
builders to contract for the estimated requirements 
for next year. One leading company, the Pennsyl- 
vania, has already done so, and other systems are pre- 
ing to place orders before the end of the year. 
bour troubles have no existence anywhere in the 
steel industry, and the few remaining mills that are 
not on full time will soon be bere | to full capacity. 
Encouraging reports as to rail construction In 
Mexico are received. 








GeneraL TrapE Norices.—Messrs. Ed. Bennis and 
Co., Limited, have recently booked contracts for forty 
of their stokers, 65 per cent. of which are for their new 
gritless and smutless coking-stoker, which consumes the 
smoke in the furnace. 





PERSONAL.—The head office address of the Ivel Agri- 
cultural Motors, Limited, is now 46, Poland-street, Lon- 
don, W.—Mr. James F. Gill, M.Sc., B. Eng., has opened 
an office at Scottish Provident Buildings, 25, Castle- 
street, Liverpool, asa consulting engineer, more especially 
for power installations, transmissions, and testing. 
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THE JANDUS SMALL-PATTERN 


ARC-LAMP. 


CONSTRUCTED BY THE JANDUS ARC-LAMP AND ELECTRIC CO., LTD., HOLLOWAY. 


Fig. 1. 
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We dealt with the general lines of the Jandus 
regenerative are-lamp in a previous volume,* when de- 
scribing the model which was first introduced. As is 
generally known, the lamp, which is manufactured by 
the Jandus Arc-Lamp and Electric Company, Limited, 
of Hartham-road, Holloway, N., is an enclosed one with 


two globes, the inner globe being in communication 
with two curved metal tubes which give free passage 
from the top of the globe to the bottom. The positive 
carbon is made with a star section, of which the s 


betw: en the rays are filled with the composition which 
1s vaporised to give the flame arc. In operation a con- 
Unuous circulation of vapour is kept up, rising to the 
top of the inner globe and descending by the curved 
tubes, so that the vaporised composition continually 
passes and re-passes through the arc. 
lhe early model, previously described, has now 
en considerably improved by a modification of the 
mechanism, so that it may now be used on alternating 
as well as direct-current circuits, while the carbon- 
cluteh controlling-bridle has been fitted with ball- 
arings, giving a very sensitive movement. We 
understand that this-is the first time ball-bearings have 
el used on are-lamps, and that a patent covering 
the application has been obtained. In’ addition to 
Improvements in the mechanism, the efficiency of the 
lam} has been increased by a modification of the com- 
position applied to the carbons, so that a mean hemi- 
Spherical candle-power of 2800 is now obtained with an 


* See ENGINEERING, vol. lxxxv., page 256. 








Fig. 2. 


Ps 


expenditure of 460 watts—i.c., 0.166 watt per mean 
hemispherical candle-power, the maximum candle- 

wer being over 4000, at an angle of about 15 deg. 

yelow the horizontal. 

The above illustrations show a smaller type of lamp, 
which has just been introduced. The mechanism is 
generally similar to that of the larger lamp, but is, of 
course, fitted with solenoids suitable for the smaller 
consumption. The inner globe forms a diagonal to an 
annular hollow aluminium ring, which constitutes the 
passage-ways for the circulation of the vapour. The 
ring is fitted on both sides with opalescent globes, form- 
ing portions of hemispheres ; or if the lamp is required 
to give light on one side only, as for exterior shop-light- 
ing, one of the globes is replaced by a metal reflector. 
The exterior globe and shade, indicated in dotted lines 
in Fig. 1, are intended for use indoors, when a very 
diffused light is required. When trimming the lamp 
it is only necessary to operate the milled nut at the 
bottom, and as the outer globes do not require to be 
removed, the chance of breakage is greatly minimised. 
The lamp gives a mean spherical candle-power of 1100 
when consuming 250 watts, and has a maximum candle- 
power of 1500. 





Warer-Power Prosect in Brazit.—At the instance 
of American interests the waterfalls of Paulo Affonso are 
being examined with the view of exploiting them; they 
are estimated to have a capacity of about 500,000 horse- 
power. The country around has been surveyed and is 
understood to be rich in iron and copper ore. 


INDUSTRIAL NOTES. 


THe report just issued by the Labour Department 
of the Board ot ‘Trade on changes in the rates of wages 
and hours of labour in the United Kingdom in 1908 is 
not depressing in the general results wher compared 
with previous years. The returns upon which the 
report is based cover a working population of nearly 
10,000,000 of workers, onhatinn seamen, railway 
employés, and agricultural labourers ; all other groups 
of industry are included. During the five years 1896- 
1900 advances in the rates of wages were continuous ; 
then from 1901 to 1905 wages declined. The aggre- 
gate advances in weekly wages amounted to 437,643/. 
in the first period, and the decline in the second period 
was 228,908/. Then in 1906 the weekly w: bill 
amounted in advances to 57,897/., and in 1907 to 
206,912/. In 1908 the decreases amounted to 59,200/. 
per week. Taking the annual aggregate of the three 
last years, the report states that the advances in 1906 
amounted to the annual sum of 1,419,000/., and in 
1907 to 5,821,000/., whereas the decline in 1908 was 
873,800/. In the last thirteen years, therefore, the 
margin in favour of the workers is a large one, espe- 
cially considering the state of trade. The loss of time 
through non-employment is, of course, not taken into 
account. Of the total number affected by the changes 
in 1908—namely, 963,000—the number whose wages 
were advanced was 119,000; of these, 57,000 were 
employed by public authorities, 12,000 in the textile 
trades, 11,000 in the printing and allied trades, and 
9000. in the building trades. Those who suffered de- 
creases were 464,000, chiefly in mining, engineering, 
and shipbuilding, of which 9000 were in the iron and 
steel trades. Fluctuations affected 380,000 workers, 
but in the end there was little change. 

During the first half of the present year wages con- 
tinued to decline, the total number of workers affected 
was 1,091,586. The net result was a decrease in 
wages of 67,744/. per week. Changes in the hours of 
labour were comparatively few in,1908 : only 26,500 
were affected, and of these 23,000 had their hours re- 
duced, of whom 9400 were in the building trades. The 
net result was a reduction of about 38,400 hours per 
week. When we look at the aggregate affected in 
changes of wages tabulated in this report we are 
gratitied to find that only 1.9 per cent. of the whole 
were involved in a stoppage of work. This refers to 
1908, when big strikes were in the air, especially in the 
engineering, shipbuilding, and textile trades. The table 
in which the methods of settlement of disputes are set 
forth show that had it not been for the disputes on the 
North-East Coast the year would have been quite a 
peaceful one in the labour world. The peaceful methods, 
without strikes, were : sliding-scales, conciliation, arbi- 
tration, and negotiations between the parties, at times 
by the intervention of friendly advisers. The aggre- 
gate number of persons involved in these methods of 
settlement was $44,599 ; those settled after a strike, 
18,734. The progress of peaceful arrangements is 
notable ; it will be even greater now that large groups 
of industries have entered into agreements for three or 
tive years. It is not to be expected that all will fall into 
line at once ; but they keep coming in. The prejudice 
about outside interference is breaking down. Strikes 
and lock-outs are too costly to be lightly indulged in, 
and they affect a large number of persons not directly 
concerned. Those indirectly involved often suffer most. 





The joint negotiations of the representatives of the 
employers and operatives in the cotton trades, for 
framing a scheme whereby wages in the three great 
departments of that industry shall be regulated auto- 
matically as the market rises and falls, came abruptly 
to an end at the meeting held last week, presided over 
by Sir Edward Clarke, K.C., the independent chair- 
man appointed by the Board of Trade. At the previous 
meeting there were hopes of a successful issue to the 
negotiations. The employers at that meeting tabled 
certain proposals for the consideration of the operatives’ 
representatives, but these did not meet their approval. 
Since that date the operatives framed counter pro- 
posals, which the employers could not sanction, though 
they were discussed at the last meeting. It appears 
that no progress was made towards a modus vivendi, 
and the meeting separated without fixing a date for 
the resumption of discussion. The only decision arrived 
at was that the chairman should send a memorandum 
to the several bodies affected on the then present state 
of the negotiations. That memorandum may, or may 
not, pave the way to a reconsideration of the points at 
issue. The regrettable thing in connection with the 
meeting was the attitude of some of the operatives’ 
representatives and their comments after the meeting. 
One of them declared that the masters had not sub- 
mitted anything that they could put before the mem- 
bers, and added that only the chairman and one or two 
others were in favour of a Conciliation Board. Another 
said, ‘It is finished ; no progress has been made.” The 
men’s representatives fail to see that accusations of 
want of fidelity are quite out of place as applied to 





members of one of the parties to the negotiations, 
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There ought to be a sense of good faith even when 
men cannot agree. 


The division in the ranks of the Amalgamated Society 
of Railway Servants must of necessity be to the dis- 
advantage of the employés who are members of that 

‘** A house that is divided against itself cannot 
stand” is an old Eastern proverb that has survived 
to this day. The executive committee and the general 
secretary are at variance, and each accuses the other. 
Mr. Bell, in his reply to his critics, alleges a conspiracy 
to drive him into resignation ; the council, ina mani- 
festo signed by the chairman and others, states that it 
is because Mr. Bell has failed to carry out the policy 
of the union, as directed by the executive, that all the 
trouble has arisen. Mr. Bell denies that, and re-urges 
that the attitude of the malcontents is the result of 
the Socialists, who seek to oust him because he will 
not sign the constitution of the Labour Party. The 
society has not been fortunate in the later years of its 
history. It was the conduct of the officials, or some 
of them, that led to the Taff Vale case, with a loss 
of 50,000/. of the society’s money. It has also to bear 
the brunt of the recent litigation as to the right of the 
union, as a whole, to levy its members in support of 
Labour representation in Parliament, the final decision 
as to which is still awaited from the House of Lords. 
But the establishment of the Conciliation Board is a 

reat triumph which may lead to even better results 
in the future. 





The Labour Exchanges Bill having passed, the 
Government have appointed Mr. W. H. Beveridge as 
director, and an official from the Board of Trade as 
secretary. It is stated that the first exchange under 
the new Act will be in working order before Christmas, 
and 100 of the proposed 250 will be ready early in the 
new year. These exchanges, broadly speaking, will 
be divided into three classes :—A, for towns with over 
100,000 population ; B, from 50,000 to 100,000 ; C, with 
from 25,000 to 50,000. These will be in charge of a 
superintendent at from 100/. to 150/. a year, and two 
clerks. There will also be a number of sub-offices at 
docks and casual labour centres, with a clerk in charge 
of each. Preparations are being made as to buildings 
and sites, the cost of which is estimated to be 65,000/. 
in the present financial year. The total number of 
officers of all grades will over 800, and the average 
annual cost, when the organisation is complete, 95,000/. 
The central exchange will be in London—Whitehall 
probably ; but there will be sub-centrals, so to speak, 
which will act as ‘‘ clearing-houses,” so that the chances 
of employment shall be increased. In Greater London 
alone there will be about twenty-five principal ex- 
changes, in addition to the central. The director 
chosen has had experience at the Board of Trade and 
at the London Central Distress Committee, and the 
secretary at the Board of Trade. Whatever the future 
results of the Act will be, at least it is a bold attempt 
to deal with unemployment—to place men and women 
wanting work at or near to places where suitable 
work can be found. Mere spongers will, perhaps, 
curse the system, but willing workers will rejoice at 
its success, 





The report of the Amalgamated Society of Car- 
penters and Joiners is far from reassuring as regards 
the state of trade. There was, indeed, an increase of 
600 unemployed as compared with the previous month. 
But the council draw some comfort from the fact that 
a year ago it was much worse, as in the same month of 
last year 7048 were on the books, whereas this year 
the total was 5301. A year ago 5737 were on unem- 
ployed benefit, this year 3922. It is so far encourag- 
ing, but both months named are usually the busiest in 
the year for the building trades. The total member- 
ship at date was 58,512. Of these 5302 were unem- 
ployed, of whom 3922 were on donation benefit, 1398 
on sick benefit, and 2994 on superannuation. In addi- 
tion 17 were relieved on travelling cards. It appears 
that trade is better in Canada and the United States, 
for 70 only were reported to be on the funds ; in South 
Africa only 13, in Australia and New Zealand 158, or 
a total of 241 outside the branches in the United King- 
dom. Viesay 5 appear to be much better in South Africa 
than they have been for many years. The society 
has repaid all the loans it contracted, and the execu- 
tive declares it to be free from debt. There are still 
a number of shops closed to the members, chiefly 
7 firms manufacturing on a large scale. No new 

rms are in this category, nor are any new jobs men- 
tioned to be avoided. 


The report of the Associated Iron-Moulders of 
Scotland shows some improvement in the state of 
trade, and it indicates that the outlook is more en- 
couraging. There were 102 fewer members on unem- 
ployed benefit, and 525 less than two months ago, 
when the depression was at its worst. The total in- 
come in the month was 1982/. 14s. 11d.; the total 
expenditure 2781/. 5s. 6d., showing a decrease of 
7971. 10s. 6d. But it is pointed out that the contri- 


bution of 100/. was paid to the General Federation of 





Trade Unions ; 85/. 7s. 6d. to the Parliamentary fund, 
and all the past quarter’s salaries. The total balance 
in hand was reduced to 44,966/. 5s. The items of ex- 
penditure include idle benefit, 1153/. 2s. 3d.; super- 
annuation benefit, 985/. 8s. 6d.; funeral benefit, 133/. ; 
salaries, rent, printing, stationery, and miscellaneous, 
508/. 14s. 8d. In the matter of superannuation an 
estimate is given, on the basis of actual figures, of 
payments and benefits ; thus the total contributions of 
each of the 115 members who went on benefit in the 
year averaged 193/. 6s. 8d., while the eight super- 
annuated members who died within the quarter drew 
on an average for superannuation benefit alone, ignor- 
ing all other benefits, 240/. 2s. 4d. each. Those are 
notable figures relating to superannuation. The ques- 
tion of a reduction in wages of 24 per cent. on piece 
rates was argued before the Conciliation Court as con- 
stituted by the Board of Trade. After three hours’ 
discussion, the court was cleared ; when the parties 
again met the chairman stated that the unanimous 
decision of the court was that there should be no re- 
duction in piece-work rates. The time-workers had 
agreed to a reduction of ls. per week. Those who 
went on strike were paid up to the time of resuming 
work, 





The report of the Associated Blacksmiths states 
that the number of unemployed is slowly decreasing, 
and 36 fewer men . x the vacant-book in the month 
as compared with the previous month. A report is 
given by the Standing Committee of a long conference 
with the Employers’ Federation re discharge-notes 
and payment of time-workers by the hour. It appears 
that the employers want more uniformity in these 
matters, as different customs prevail in different dis- 
tricts. The Committee report what took place at the 
general conference of representatives of all the engi- 
neering, shipbuilding, and kindred trades without bias 
or argument, it being left for further consideration as 
to a ballot of all concerned. The employers made con- 
cessions in the working of the proposed agreement, 
safeguarding the interests of the workmen. The dis- 
charge-note is to be an open one—no private marks ; 
it is to be so worded that the man can show it to his 
branch secretary without prejudice. The representa- 
tives of the Blacksmiths objected to the discharge- 
note, as being a violation of the agreement arrived at 
by the conference in July last ; but they did not urge 
unfairness as against the proposals. These are given 
clearly from the employers’ point of view, as expressed 
at the later conference alluded to. It is hoped that a 
settlement of the matters raised will remove out of the 
way some of the causes of sectional disputes, which are 
harassing to the employers, and not at all satisfactory 
to the men. 





The quarterly meetings in connection with the iron 
and steel trades did not much change the situation. 
There was a good attendance from all parts except 
London, the representatives from which were said to 
be fewer than usual. The tone of the market was 
reported to be steady, but there was not much buying. 
It was said that the transactions of a month or two 
ago had rather anticipated contracts at that date. 
But it is not the consumers that now press for delivery, 
but the producer. An insistence on their part appears 
in some cases to have annulled the contracts. How- 
ever, it is anticipated that there will be a revival of 
activity ere long, and producers will not pledge them- 
selves Sapuaal the first quarter of the coming year. 





A new movement has just been started in the metal- 
working trades, the headquarters of which are in 
Birmingham, and it is pioneered by the National 
Society of Amalgamated Brass-Workers and Metal 
Mechanics in the Midlands more particularly. The 
circular sets forth that the object is to lift up the 
underpaid sections, in the first instance at least. It is 
stated in the circular just issued that many employers 
have expressed themselves favourable to this object, 
while they object to an all-round advance. The first 
demand is for an advance of 4d. per hour to all whose 
wages are less than 28s. per week. The workers in the 
underpaid trades are urged to organise as a first step. 

The condition of the cotton trade is such that a pro- 
posal is made by the International Conference to resort 
to short time throughout the Empire. This is mainly 
in consequence of the action of American trusts and 
combines in cornering the raw material to the dis- 
advantage of all manufacturers. 


Another and far better method is being tried to get 
over the European difficulty of a shortage of raw 
cotton—namely, extensive growing of cotton in other 
countries—so as not to be so dependent upon the 
American supplies. Large tracts of land in South 
Africa and in other parts of the world are being 
secured for this pu This will employ labour in 
growing cotton, and the mills and factories will be 
supplied in this and other countries. It is said that 
the soil and conditions in the new areas selected are 
excellent for the purpose. 








HEAT TRANSMISSION.* 
By Professor W. E. DatBy, Member, of London. 
INTRODUCTION. 


Object of the Rescarch.—The object of the research is ‘» 
place before the members of the Institution a general vic 
of the work which m done relating to the trans- 
mission of heat across boiler heating surfaces. In orde: 
to do this, it has been necessary to search for pope bear 
ing upon the subject which have been contributed to the 
technical Press and to the various societies in Europe and 
America. Over 500 papers have been read, and lists of 
those relevant to the subject are given in the appendix. 
Abstracts of the more important papers have m made 
in a way which will enable anyone specially interested in 
a particular problem of heat transmission to ascertain 
whether the original paper contains information likely to 
be useful in connection therewith. These abstracts (in 
MS.) are in the library of the Institution, where they can 
be readily referred to. 

The principal indices which have been found useful in 
this research are given in the following list :— 


List of Indices Used. 


(1) Repertorium der Technischen Journal. Literature from 
1825. In the library of the Institution of Civil Engi- 


neers, 
(2) The ENeInzERING Index from 1884. In the library of the 
Institution. 
(3) Index to the Transactions of the Institution of Naval 
Architects, 1860 to 1904. In the library of the Institu- 


tion. 

(4) Index to the Proceedings of the Institution of Civil Engi- 
neers from 1837. In the library of the Institution. 

(5) Index to the Proceedings of the Institution of Mechanical 
Engineers from 1847. 

(6) Royal Society catalogue of scientific papers (indexed 
according to authors’ names only), 1867 to 1902. In the 
library of the Institution of Civil Engineers. 

(7) International catalogue of scientific literature—C. Physics, 
from 1901. In the library of the Institution. 

General Nature of the Problem.—The combustion of fuel 
may be regarded as originating heat energy in the furnace 
at a temperature so much above the temperature sur- 
rounding the fire-box that a rapid flow of heat is deter- 
mined to its boundaries, and across the boundaries into 
the water on the other side. The transmission of heat to 
the boundaries of the furnace takes place in two funda- 
mentally different ways: (1) by direct radiation from the 
incandescent fuel and the flame and the hot gases ; (2) by 
the agency of the matter in the path of the flow—that is, 
the hot gases, the metal boundary, and the water on the 
other side of the boundary. 

In the first case transmission is effected by the vibration 
of the ether in the same way that the heat of the sun is 
transmitted to the earth across space, and is instanta- 
neous. The quantity of heat radiated in this way to a 
first approximation may be regarded as uninfluenced by 
the presence of the furnace gases, although actually the 
quantity is modified by their presence to a certain extent. 

In the second case, the matter in the path of the flow 
transmits (a) by convection, and (b) by conduction. 

Thus, in a furnace there are in general three methods of 
heat transmission acting simultaneously from the flame to 
the water—namely, transmission by radiation, trans- 
mission by convection, and transmission by conduction. 
It is extremely difficult to analyse the results of — 
ments, so that the heat transmitted by each of the three 
methods may be pape stated. The difficulties of 
this separation will be more easily understood after con- 
sulting papers in which the attempt is made, the principal 
of which are :— 

(1) 1878, Peclet (Abstract 95). 
(2) 1888, Ser (Abstract 131). | (5) 1897, Mollier (Abstract 221). 
(3) 1890, Hudson (Abstract 144). (6) 1905, Strahl (Abstract 365). 

It will readily be understood from these remarks that 
no simple formula can be expected to give the heat trans- 
mitted for all conditions in which a furnace may be 
worked, since the nearer the formula expresses the real 
physical laws involved in the transmission, the more com- 
plicated it will become, because it will have to include 
the numerous constants and variables involved in a com- 

licated operation. Formule of simple form have been 
Givieed to express the results of definite sets of exper'- 
ments; but before these formule can be safely used to 
redict new results, the conditions of the experiments 
urnishing the data on which they are based should he 
ascertained, and the application of the formula should 
be strictly limited to cases in which similar conditions 
prevail, and which fall within the range of the original 
experiments. 


TRANSMISSION OF HEAT BY RADIATION. 


General Law of Radiation.—Stefan suggested (Abstract 
97) that the radiation from a black body into space was 
proportional to the fourth power of the absolute tempera- 
ture, and based his supposition upon some experiments o! 
Dulong and Petit, de la Provostaye et Desains, Draper 
and Tyndall. Subsequently, the truth of this law was 

roved theoretically by Bolzmann and B. Galitzin 
Abstract 166), assuming Maxwell’s theory that the 
radiation falling on a surface produces a pressure on !¢ 
ual to one-third of the energy radiated per unit volume. 
Clerk Maxwell gave the first account of this theory in his 
“ Electricity and Magnetism,” 1873, vol. ii. Reference 
to the historical development of the ideas connected! 
with radiant heat is made in Poynting’s ‘‘ Heat,” 1:4, 
250. The expression there given for the total radia- 


(4) 1897, Brillié (Abstract 213). 


tion is that 5.32 x 10-5 x T* ergs are radiated per square 
centimetre per second from an incandescent black body, 


where T is the temperature in degrees Centigrade abso 
lute. If this exyoneuion is reduced to British thermal 


* Paper read before the Institution of Mechanic! 
Engineers, October 15, 1909. 
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nits radiated per square foot per hour, it becomes 16 x 
10-10 (f.¢-T,), where T is now in degrees Fahrenheit 
abs lute. J 

[his formula may be applied to find a theoretical upper 
limit to the quantity of heat radiated to the fire-box 
> oundaries, by making the assumption that the flame is 
actually composed of solid masses of incandescent carbon, 
which radiate to the same extent as the black body 
assumed in Stefan’s law, «nd that the fire-box is filled 
with flame, so that the area of flame and incandescent 
fuel radiating heat is equal to the area of the sides and 
roof of the fire-box reckoned above the level of the fire. 
This assumption implies that the total heat radiated in 
any furnace is proportional to the area of the furnace 
boundaries above the level of the fire, and therefore the 
radiation received per square foot of boundary may be 
calcula from the above expression. The expression 
ceases to apply when the gases are not incandescent, 
because a hot gas, even at flame temperature, is not equiva- 
lent to a black radiating body, and therefore does not 
radiate so much. : 

Anexample may be taken to illustrate how the formula 
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may be applied to find an upper limit to the quantity of 
heat transmitted by radiation from the flame in a furnace 
tothe boundaries, it being understood that in practice 
the actual quantity would & considerably less, though it 
could not be greater. Suppose the flame temperature in 
a furnace to be 3000 deg. Fahr. absolute, and the tempe- 
rature of the boundary to be 800 deg. Fahr. absolute ; 
then, assuming the flame to fill the fire-box so that the 
area of the radiating surface is the same as the absorbin 
Surface, the quantity of heat in B.Th. U. absorbed by eac 
Square foot of the boundary per hour is 


16 x 10-” {(3 x 10%)4 — (8 x 10%)4}, 
that is 
16 x 10-10 (81 x 10 - 0.4 x 10%); 
hese: the second term is negligible, and the result is 

129, 00 B.Th.U. ad square foot per hour. 
ent to 134 lb. of water evaporated per 


his is equiva’ 
hour fromand at 212deg. Fahr. Allowing 301b. of steam 


er boiler horse-power per hour, this corresponds to 4.47 
orse-power per square foot of furnace boundary due to 
the heat transmitted by radiation. If the furnace boun- 
dary above the level of the fire were 50 square feet, the 
horse-power developed in this way would be 223. This 
result indicates how effective a high temperature flame 
18 In producing evaporation, and bow efficient heating 
surfa exposed to incandescent gas is likely to be. 

: E ie rapid decrease of the quantity of radiation with a 


on of the temperature is exhibited in Fig. 1, which 


18 the craph of the expression above, assuming 842 deg. 





4000° 5000"  6000Fiabs) 





Fahr. absolute as the lower temperature, and starting | 
with a temperature of 5000 deg. Fahr. absolute. 

Thus, when the temperature is 4000 deg. Fahr. abso- 
lute, the radiation per square foot per hour in B.Th.U. 
is about 410,000. This curve emphasises how vapidly the | 
radiation is reduced as the temperature falls, and think- | 
ing of the hot gases of a fire-box as in some measure | 
corresponding to the incandescent black body assumed in | 
the expression, from which the curve is plotted, it will | 
be understood how rapidly the quantity of heat radiated | 
is reduced as the ges3s leave the fire-box and pass along | 
the flues. 

It may be interesting to compare the radiation which | 
would be found from the expressions which have been | 

roposed from time to time with the one given above. | 

his comparison n made by Professor Callendar | 
in a paper published in Nature (vol. lix., 1898-9, page 494), | 
and Fig. 2isa ——- of the curves therein given, 
the scales having been changed to British units. 

The expression for radiation given by Peclet will be 
found in Abstract 95, and the formula of Dulong and 
Petit in Abstract 3. 


in the second division, 8.1 per cent. in the third division, 


and 5.4 per cent. in the fourth division, 
Wye Williams, in 1862 (Abstract 55), arranged six a 
rate evaporating compartments round a common flue-tube, 


the first compartment being quite separated from the 
remaining five and its heating surface being exposed to 
the flame. More water was evaporated from the first 
compartment, which was only 1 in. long, than from the 
last 2 ft. of the tube. 

Couche, in 1876 (Abstract 80), divided a locomotive 
boiler into five compartments by means of tube-plates. 
Experiments were made with all the tubes open, and also 
when half of them were closed. Five distinct draughts 
were used, ranging from 2 to 34 in. vacuum in the 
smoke-box. e results show that the evaporation per 
square foot of surface was from two to three times ter 
from the fire-box section than from the first tube sec- 
tion. As much as 50 Ib. of water per square foot of 


| surface was evaporated from the fire-box part of the 


boiler. The effect of closing up half the tubes caused 
an increase in the heat transmitted per square foot 
exposed. 


Fig.2. ENERGY REPRESENTED BY HEAT-RADIATION. 


CURVES REPRODUCED FROM THE PAPER BY PROFESSOR CALLEIHDAK. 


The notations T' etc., show the curves deduced from the formula found 
by each experimenter, e.g. Petavel found that radiation varied as 
the Sth. power of the absolute temperature T, 
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Professor Mollier has specially studied these expres- 
sions (Abstract 221), and concludes that for temperatures 
below 240 deg. Cent. any of the three formule — (1) 
Dulong and Petit, (2) Rosetti, and (3) Stefan—-answers 
very well. The rate of increase of radiation with tempe- 
rature is too quick at high temperatures with Dulong 
and Petit, and comparing Stefan’s formula with Rosetti’s, 
he considers that tti’s is on the whole sufficiently 
accurate for technical problems, and is easier to 
manipulate. 

iments Bearing upon the Greater Efficiency of the 
Fire-Box Heating Surface.—There are many experiments 
poring the simple fact that the heating surface exposed 
to the direct action of the incandescent geses is more effi- 
cient than that merely exposed to hot gases; but with 
few exceptions investigators make no attempt to separate 
the heat transmitted by radiation from the total quantity 
transmitted; in fact, the total transmission is tacitly 
regarded as being due to convection and conduction. The 
following experiments may be cited :-— 

Messrs. Dewrance and Woods in 1842 (Abstract 56) 
divided the water space between the tube-plates in a loco- 
motive boiler into six equal compartments by means of 
vertical partitions. It was found that the evaporation 
per square foot in the first compartment was equal to the 
evaporation per square foot of the fire-box. In the second 
compartment the evaporation was one-third of that in the 
first compartment, and the evaporation in the remaining 
compartments was practically nothing. 

Graham in 1860 (Abstract 35) divided a cylindrical 
boiler set in brickwork into four compartments by ver- 
tical transverse plates, each compartment being open to 


the atmosphere, and found that 67.6 per cent. of the total 





water was evaporated in the first division, 18.2 per cent. 





Further information -on experiments of this kind may 
be found in the papers of 


Sir J. Durston (Abstract 163). 


Sir E. Reed (Abstract 281), 
Strahl (Abstract 368). 


See also Hngineer, 1901, vol. xvi., 
page 479. 


TRANSMISSION OF Heat By CONDUCTION AND 
CONVECTION. 


General Considerations.—Transmission by conduction 
and convection is generally held to be conditioned by the 
fact that at the boundary of the hot gases in the fire-box 
and flues there is clinging to the plates a thin film of gas, 
in which convection currents do not apparently take 
place, and which offers a high resistance to the 
of the heat other than radiant heat, since the heat can 
pass across the film by conduction only. There isa similar 
film of water on the water side of the plate, though 
the resistance to the passage of heat through it is consider- 
ably smaller. 

_ Starting from a point in the interior of the mass of gas 
in the fire-box, the path of the heat-flow to a point in the 
interior of the mass of water may be considered as made 
up of the following parts :— 

The gaseous part of the path from the starting-point 
to the pes film clinging to the plates. 

2. The gas film itself. 

3. The surface of contact between the plate and the gas. 

4. The part of the path through the metallic plate. 

5. The surface of contact between the plate and the 
water. 

6. The water film. 

7. The water from the film to the point in the mass of 
water. 


If the plate be dirty, there must be added a layer of 
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sooty deposit on the gas side, and a layer of scale on the 
water side, on which there may be in some cases a deposit 
of oily matter. The method of transmission along this 
th differs in the different elements. Thus, starting 
rom the assumed point in the mass of the hot gas, the 
heat is carried to the boundary by a movement of the hot 
particles of the gas, caused partly by convection currents 
and partly by currents caused by the draught. Conduc- 
tion plays a negligible in transferring the heat alo 
this element of the path. Transference across the bound- 
ing gas film, through the metal of the heating surface, 
and across the water film, takes place by conduction, after 
which the heat is carried to the interior of the water mass 
mainly by convection. — 

So far as transmission is concerned, the part of the path 
which requires special consideration is the metallic plate 
with its Alm coatings. Transmission of heat along this 
path may be likened to a flow of electricity through a 
circuit made up of the elements of different resistances. 
The potential difference, which causes the current to flow 
along against the resistance of the elements of an electric 
circuit, may be compared to the differences of temperature 
along the elements of a heat circuit. Just as it requires 
a large potential difference to force a current of electricity 
through a smali element of a circnit of high resistance, so 
it requires a large temperature difference to force heat to 
flow along a small element of the path offering a great 
resistance. Difference of temperature may be regarded 


also as a ‘‘ temperature head” by analogy with the flow | pass 


of water ; with known data the temperature head could 
be plotted in a diagram. Such a diagram is sketched in 
Fig. 3, page 561, not, however, from any data, but merely 
to show the main characteristics of the flow. 

Starting from a point a in the interior of the hot gas, 
Aa represents the temperature, and this is shown as gra- 
dually falling to the value Bb at the surface of the gas 
film. The resistance of the film is extremely great, con- 
sequently the temperature falls to C ¢ in passing through 
it, the transfer of heat having been effected. by the tem- 
perature head Bb—Cv. There is probably a further drop 
of temperature head represented by c d which is required 
to force the flow across the surface where the gas film is 
in contact with the metal, corresponding with the poten- 
tial difference at a joint in an electric circuit. The tem- 
perature head required to cause the flow through the 
metal itself is Cd—E e, with a further fall of h ef at 
the surface of contact between the metal and the water 
film. The fall of temperature head through the water 
film is E f—G g, until finally the temperature has fallen 
to that of the water, and the heat transmission through 
the mass of the water is continued by movement of the 
water particles. 

To give some idea of the order of magnitude of these 
temperature differences, some figures from a paper by Mr. 
Hudson (Abstract 144) may be cited. In this paper it is 
deduced from experimental evidence that 98 per cent. of 
the total available temperature head is required to force 
the heat from the gas into the plate, the remaining 2 per 
cent. being all that is required to transfer the heat from 
the plate to the water in the boiler. Or, referring to the 
diagram, the total available temperature head is A a—G y. 
The above figures indicate that 

(Aa—Cd) = 0.98 (A a—Gg) 


(Cd—Gg) = 0.02 (A a—Gg). 

Mr. Hudson also arrives at the conclusion that the hot 
side of the plate of the heating surface is never more than 
36 deg. hotter than the water side. The experiments of 
Sir John Durston (Abstract 163) substantially confirm 
these conclusions. They show that, when the tempera- 
ture of the water was 212 deg. and the plate clean, the 
temperature on the hot side of the plate was 68 deg. 
higher than that of the water. Although the actual 
figures—namely, hy and 68 deg.—appear to be dis- 
crepant, yet, when the temperature «nll is ex- 
pressed as a percentage of the whole temperature head, 
there is sufficient agreement to show what a small tem- 
perature head is concerned in causing the flow of heat 
through the plate, compared with the total temperature 
head used in the transfer from the interior of the hot gas. 

Sir John Durston, in the pa quoted above, gave 
experiments to show the effect aoe ing of on 
the water side of the heating surface. Briefly, when 
5 per cent. of the mineral oil was added to the water, the 
temperature difference increased from 68 deg. to 98 deg. ; 
with 24 per cent. of paraffin, the difference increased to 
118 deg. ; and with a y deposit ,; in. thick the tem- 
perature rose to 550 deg. above the temperature of the 
water. 

On the Existence of a Gas Film Coating the Plate.—The 
idea of a film coating the plate is a useful mental con- 
ception, though actually it is probable that there is a 
thin layer of gas in contact with the plate, which is 
nearly at the temperature of the plate forming the first 
of a succession of thin layers, gradually increasing in 
temperature to the temperature of the flame. The total 
thickness of temperature stratification is probably of 
the order 4 in. Justificatior for this statement is found 
in an experiment of Mr. Fletcher (Abstract 180). If 
a piece of paper be stuck to the bottom of a metal pot, 
water can be boiled in the pot by means of a strong 
lap underneath without even charring the paper. 

his shows that the temperature of the paper cannot 
be anywhere near the temperature of the flame; in 
fact, the paper must be immersed in a com tively cool 
film of gas at a temperature not much higher than the 
temperature of the boiling water. In this experiment, 
whatever the flame temperature may be, it is clear that 
a large proportion of the head corresponding to it is used 


and that 


up in forcing the heat across the thin film of cool gas, in 
which the paper is immersed, and that the remaining 
head is used up in forcing the heat through the paper, the 


If the eye is brought to the level of the paper, the 
existence of this film can be seen. r. Fletcher, who 
found it to be about 2; in. thick, measured it by placing 
strips of copper on the paper next the gas flame. hen 
the copper exceeded tk in. thick the paper charred. 

Heumann, in 1876 (Abstract 180), beens the existence 
of a film by heating a plate, when it was noticed that the 
flame did not touch the plate until the plate had attained 
a certain critical temperature, when the film yon gc mang 
and contact between the flame and the plate took place. 
Reference to, or experiments bearing upon, the existence 
of this gas film have been made by many writers. See :— 

Lord Kelvin (Abst. 98) Dr. Smoluchowski (Absts. 246, 

Halliday (Abst. 255) 261, and 262 

Professor Lewes(Abst. 175) Dr. Stoney (Absts. 84 and 88) 
Harold Dixon (Abst. 113). 

On the Existence of a Water Film Coating the Plate.— 
There is considerable evidence ‘to show that a water film 
cli to the plate on the water side separating the bulk 
of the water from the plate. This film is the cause of 
anomalous results in such a simple case as the measure- 
ment of the heat required to raise the temperature of 
water in an open vessel with a gas-flame underneath. If 
in one case the water is maintained absolutely at rest, so 
that nothing is done to break up the film, then the heat 
transmitted to the water will be considerably less for a 
given temperature head than it would be if means were 
taken to break up the film. This is because heat must 
by conduction without convection currents; con- 
sequently it is the conductivity of water which is called 
into play, and this is known to be os gg small. 
The water film is further considered below. In a boiler 
the question is much more complicated, because of the 
formation of steam-bubbles. 


ConpuctTiviTy OF THE ELEMENTS IN THE PATH OF FLow. 
Experiments giving the Conductivity of Gases.—The 

following papers, of which abstracts have been made, may 
be comaual with regard to this point :— 

J. Clerk Maxwell (Abst. 70) Smoluchowski (Absts. 246, 261, 

C. F. Brush (Abst. 248) and 262 

Prof. R. Clausius (Abst. 52) Dulong and Petit (Abst. 3) 

Lord Kelvin (Abst. 98) Prof. Magnus (Abst. 39) 

Prof. Tyndall (Abst. 45) Dr. Stoney (Absts. 84 and 88) 

See also Subject Index No. 5. 

The transmission of heat from one point to another 
through a gas is, in general, as already stated, accom- 
plished partly by iation, partly by convection, and 
partly by conduction. Transmission by radiation and 
convection takes place so readily that it is difficult to 
devise experiments in which the heat transferred by con- 
duction can be separated from that transmitted by the 
other methods. 

Most of the great physicists have devoted attention to 
this problem, and much work has been done, especially of 
a qualitative nature. Some references are given in the 
Appendix, Subject Index (5), to important papers on the 


subject. 

The most brilliant and original contribution to the 
subject was made by Clerk Maxwell, who predicted from 
the kinetic theory of gases that the conductivity K_ is 
proportional to the product of the coefficient of viscosity 
and the specific heat at constant volume. This prediction 
has been amply verified by experiment. It follows that if 
” is the coefficient of viscosity, and x» the specific heat of a 
gas at constant volume, 


K = 7k» X aconstant . (1) 


The value of this constant is stated by Meyer to fall 
between the values of 0.5 and 2.5. An account of the 
kinetic theory of gases and the application of the theory 
to various heat phenomena will be found in ‘‘ The Kinetic 
Theory of Gases,” by O. E. Meyer, translated by 
. E. Baynes, and published by Longmans, Green, 
and Co. Clerk Maxwell’s papers on the subject will be 
found in the Phi ical Magazine, 1860 and 1868, 
and in his collected ‘‘Scientific Papers,” vol. i., page 403, 
and vol. ii., page 74. 

The coefficient of viscosity of a gas may be defined as 
follows :— 

If two planes in a gas be at a distance d apart, and if 
one aoe moves with a velocity r relative to and parallel 
to the other plane, it exerts a tangential force F on it 
given by 
F=72., 

"4 
where 7 is called the coefficient of viscosity of the gas. 
Maxwell has shown that the coefficient of viscosity is 


given by 
n»=pLU x 0.31, 


where p = the density, L the length of the ‘‘mean free” 
path of the molecules, and U the mean velocity of the 
molecules, 

The product Lp is constant for a given gas, and it has 
been experimentally proved that 7 is independent of the 
pressure through a wide range of pressure. The value of 
7 depends on the temperature, and it varies approxi- 
mately as a power of the absolute temperature, the value 
of the power being slightly different for different gases. 
The following table has been constructed from data given 
in the ‘‘Physikalisch-Chemische Tabellen of Landolt- 
Bornstein,” published by J. Springer, Berlin. It shows: 
in the first column, the values of the power n of the abso- 
lute temperature, according to which 7 varies; in the 
second column, the values of 4 at 0 deg. Cent.; in the 
third column, the values + of the ratio of the specific heat 
at constant pressure to the specific heat at constant 
volume; in the fourth column, the values x» of the specific 
heat at constant pressure ; the values in the fifth column 
of the specific heat at constant volume are deduced from 





metallic bottom of the pot, and through the water-film. 


the figures in columns 3and 4. The sixth column gives 
the values of the product 7x» ; and the seventh column 
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the experimental values of K at 0 deg. Cent. g 
columns 6 and 7, it will be seen that the several products 
1) ky require to be multiplied by a constant about equal to 
2, in order that they may agree with the corresponding 


experimental results. 





























1. 2. 3% | 4 5. 6. j 7. 

Experi- 

he menta! 
n. No. y- | Kp. | Ke no Ke. | Value of K 

| at 0 Deg. 

| Cent. 

Air | 0.76 | 17x10—5 |1.41/ 0.24 (0.1702) 29x10—6) 55x 10— 
COzg | 0.92 | 14x10—5 |1.30) 0.20 0.154 21x10—-8 81x 10-6 
Ne | 0.74 | 16X10—5 /1.41) 0,24 0.1702) 27x10—6) 62x 1U-# 
Oo 0.79 | 18x10—5 |1.41/ 0.21 |0.149 27x 10-8 56x 10-4 
co 0.74 | 16x10—5 1.41/ 0.24 0.1702} 27x10—-68 50x 10-' 
He | 0.63 | 8x10-—5 — 34 poet 193 x 10—6, 330 x 10-5 


In this table K is in C.G.S. units ; that is, it means 
the number of calories flowing per second across 1 square 
centimetre when the temperature gradient falls at the 
rate of 1 deg. Cent. per centimetre. 

The general expression (1) shows that the value of K is 
variable, since it varies jointly with 7 and x,, each of 
which is variable. From the above table it will be seen 
that n may be taken equal to ? without serious error, so 


that ; 
na Ti, 


The variation of the specific heat is much smaller, and 
forthe permanent gases almost negligible, in comparison 
with the variation of 7, at any rate, at all ordinary tem- 

ratures. As indicating the magnitude of the varia- 
tion, the following data may be quoted from an appendix, 
by Professor Callendar, to the British Association Report 
on Gaseous Explosions, presented at the Dublin Meeting 
in 1908 :— 

kp for air between the limits of 0 deg. and 100 deg. 
Cent. is given by 

0.2431 (1 + 0.00005 2). 


For nitrogen between 840 deg. and 1340 deg. Cent., 
0.2350 (1 + 0.00008 ¢). 


A much larger variation is given for CQ,. 
quoting the values determined by Swann, 

Kp at 0 deg. Cent. is 0.1973, and at 100 deg. Cent. it is 
0.2213, an increase of 0.024 for a change of temperature of 
100 deg. Cent. 

For practical purposes the value of K may be found 
approximately by assuming that the specific heat at con- 
stant volume remains constant with the temperature, and 
that the coefficient of viscosity varies as the ? power of 
the absolute temperature, and then using these assump- 
tions with the experimental values given in the seventh 
column of the ta’ Je. Thus, required the value of K for 
air at 500 deg. Cent. The absolute temperature of the air 
would be 500 + 273, so that 


K = 55 x 10-5 (7 = 120 x 1-4, 
73 


- 


Thus, 


or more than twice the value at 0 deg. Cent. 

Experiments giving Conductivity of Water.— Recent ex- 

riments have been made by Professor Chattock and 

r. Milnes in 1899 (Abstract 275). Special arrangements 
were made to prevent heat being transmitted by convec- 
tion. A thin fim of water was heated from the top. The 
conductivity was found to be 0.001433 C.G.S. units at 
20 deg. Cent., corresponding to 0.001865 foot-pound 
second units at 68 deg. Fahr. This may be compared 
with previous results. 


— K. Temperature. 
deg. Fahr. 

Lundguist 0.00222 108 
Winkelmann 0.00200 | 57 
Weber 0.00161 40 
Weber 0.00186 73 
Lees 0.00177 77 

0.00156 116 


ees -| 


Professor C. von Bach made an interesting study with 
a locomobile boiler (Abstract 301). The temperature of 
the water in different layers was recorded during the 
riod of heating up—that is, when no definite circulation 
ad commenced ; and he found a difference of 252 deg. 
Fahr. between the bottom and the top layers of the water. 

When ebullition takes place in a boiler the presence of 
steam-bubbles on the heating surface adds a new element 
to the problem of heat transmission, since they offer « 
large resistance to the e of heat. Brillie (Ab- 
stract 278) suggested that rapid circulation not only serves 
to brush away the steam-bubbles, but also lowers the 
percentage of bubbles present per volume of water passing 
the heating surface. 

Steam-extracting tubes (Abstract 240) also serve the 
double pu of increasing the circulation and removing 
the steam-bubbles from the heating surface as soon 3s 
they are formed. ; 

Conductivity of the Metal Plate.—In measuring the « = 
ductivity of metals experiments must be devised which 
do not require the assumption that the faces of the metal 
are at the same temperature as the medium in con 
tact with it. Lord Kelvin remarks (Abstract 98), in dis- 
cussing the coefficients of conductivity of metals found 
by Clement, Peclet, and Angstrom, that, taking Ang 
strom’s value to be correct for copper, Clement’s value 's 
200 times too small, and Peclet’s five times too smal’. 
and this because the temperature of the metallic sur- 
faces was assumed to be the same as the temperature 





of the medium in contact with them. Lord Kelvin 
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further points out that the conductivity of iron is eighty 
times that of water, and the conductivity of copper 500 
times that of water; the conductivity of iron is 3500 
times that of air, and of copper 20,000 times that of air. 
Hence, although the water or the air at the very inter- 
face of the oben and the metal may be nearly at the 
same temperature as the metal, the temperature at a 
point in the medium a little way from the surface of the 
metal must differ considerably from the temperature of 
the metal itself. 

it is interesting to apply these figures to a hypothe- 
tical case of a copper plate 1 in. thick coated with a film 
of water on the one side and a film of air on the other 
side, each film being 45 in. thick, in order to find the 
proportion in which the temperature head must be 
divided between the different elements of the path, so as 
to determine a flow of heat. Calling the resistance of 
the copper plate unity, the resistance of the air film will 
be 20,000/200=100, and the resistance of the water film 
=) 200=2.5. The total head will therefore be propor- 
tional to 100+1+2.5=103.5, showing that about 97 per 
cent. of the whole is required to overcome the resistance 
of the gas film, I per cent. the plate, and 2 per cent. the 
water film. > d 

These illustrative figures‘indicate the order of magni- 
tudes concerned in the films and in the distribution of 
temperature head, and there is evidence to show that this 
order of magnitude is not far wrong. 

Abstracts 98, 255, 144, 235, 221, 131, and 217. 

Practically this shows that the material of which the 
fire-box and flue is constructed makes very little differ- 
ence to the transmission of heat, and that iron or steel 
tubes are as good as copper tubes in thisrespect. Records 
of experiments in this direction are given in Abstract 

91, 1895. + 
(a) The Conductivity at the Interface.—‘* Penetrability.” 
—There is a definite joint resistance to the flow of heat 
at places where two dissimilar metals, or a metal and a 
gas or a metal and a liquid, are in contact. — Thus, when 
a hole is drilled in a plate and the hole is filled with 
fusible metal, the temperature at which the metal melts 
is not necessarily the temperature of the plate in which it 
rests, because of the temperature head required to force 
the heat across the surface where the two dissimilar 
metals are incontact. This point may be illustrated by 
an experiment mentioned in a paper by Mr. Anderson in 
1884 (Abstract 119). If a copper bar be made up one half 
of screwed joints, the other half of. solid bar, and if this 
composite bar be heated in the middle of its length, it 
will be found that thermometers inserted at equal in- 
tervals along the bar rise more rapidly along the solid 
half, showing that the joints resist the flow of heat. 
Again, those who are familiar with the smith’s shop are 
aware that defects in metal, invisible when cold, show 
themselves when the metal is heated, by the difference of 
luminosity caused by imperfect conduction through the 
defective portions. ee ; 

Fourier mentions penetrability in his analytical theory 
of heat (Abstract 5). Smoluchowski gives a whole paper 
on penetrability in connection with the conduction of 
heat through rarefied gases (Abstract 246). Dr. Stoney 
also mentions penetrability in connection with the con- 
duction of heat through a Crooke’s layer or gas film 
(Abstracts 84 and 88). 4} 

(b) Conductivity through the Metal.—‘‘ Permeability.”— 
Various methods have been employed experimentally to 
determine the conductivity of metals, ani a list is given 
of the workers on the subject on page 61 of the Appendix, 
under the heading ‘‘ Conductivity of Metals;” and ab- 
stracts of several of the papers have been made. The table* 
of values below gives some useful results for iron, copper, 
and brass. 





Conductivity. | 
— | Calories per Square Centi- Observer. 
metre per Degree Cent. | 
Difference of Temperature. 
Iron ..| 0,209 (1 — 0.00147 t) Forbes. 
a .. 0.197 (1 - 0.00002 t) Tait. 
.| 0.175 (1 -0.0015 t) R. W. Stewart. 
. 0.164 Neumann. 
al .. 0.199 (1 - 0.00287 t) Angstrém. 
Copper 1.08 (140.0013 t) Tait. 
i . | 0.71 (140.0014 t) * 
” .-| L108 Neumann. 
” .. 1.027 (1 - 0.00214 t) Angstrom. 
-.| 0.983 (1 - 0.00152 t) | 9 
. 112 (1-0.001 4) R. W. Stewart. 


*” : Gray. 
” .. 0.8884 ” 
. 0.8612 


-/ 0.9594) netween 10 deg. and 3. H. 
7 deg. 
.| 0.27 between 25 dg. and 35dg.| Lees. 


” 


Brass .. 


Cond wtivity of Oil, Grease, Scale, dc.—Although many 


pers have been written on the effect of grease, scale, 
¢., on the boiler-plates, only one to my knowledge con- 
tains ‘lctinite information regarding the conductivity of 


oil and scale, and this was written in 1902 (Abstract 316) 
by W. E. Ernst, an Austrian engineer. Plates of scale 
were held between copper plates, and the temperatures of 
the plxtes were measured. In order to obtain good sur- 
face contact glycerine was squeezed between the plates, 
an allowance being made for this in the calculations. Ten 
differe-i:t scales were tried, and their conductivities ran 
from \).(10407 to 0.01 foot-pound-second units, depending 
upon tie porosity and density of the scale. ; 

The conductivity of fats, oils, coal-tar, and anti-scale 
Componnds are given, and these values are lower, and 


n “ 4 by Poynting and Thomson, page 99. 


lition, 1 


*F 
Third ¢ 


range from 0.000377 to 0.000421 foot-pound-second units. 
The temperature of the boiler-plate is also given. With 
a coating of the worst scale 2 millimetres thick, the tem- 
perature of the plate was lower than that found with a 
coating of the anti-scaling mixture. 

The earliest experiments on the effect of scale on the 
transmission of heat are those of W. J. Hirsch (Abstract 
149) ; and it may be of interest to give some of his con- 
clusions—namely, that any fatty deposit on the internal 
surface of a boiler greatly impedes the transmission of 
heat ; that the easier the deposit is decomposed by heat 
the more likely are the plates to overheat, and that a 
deposit of vegetable grease is therefore more dangerous 
than one of mineral oil. 

Professor L. P. Breckenridge (Abstract 271, 1899) made 
some experiments on a locomotive boiler with the object 
of finding the efficiency before and after cleaning. He 
recorded a loss of 9.55 per cent. efficiency with scale y in. 
to #; in. thick, and deduced that loss due to scale varies 
as 1.5 times the square root of the thickness of the scale. 

Valuable tests on the effect of scale were n by L. E. 
Schmidt in 1901 (Abstracts 293 and 389). e@ experi- 
ments were carried out with great care and lasted several 
years. The conclusions briefly were these: the loss of 
heat transmission due to scale of about one-eighth thick- 
ness may vary in individual cases from insignificant 
amounts to as much as 12 per cent.; the loss imoreases 
somewhat with the thickness of the scale, but not directly 
as the thickness ; the mechanical structure of the scale 
has a greater influence on the loss than the thickness, 
and chemical composition, except in so far as it affects the 
structure of the scale, has no direct influence on the heat- 
transmitting qualities. 

Sir John Durston’s experiments concerning the effect of 
grease have already been referred to above. 


Factors AFFECTING THE CONDUCTIVITY OF THE 
ELEMENTS IN THE Patu. 

On the Possibilitics of Destroying the Gas and Water 
Film.—The permanence of the several parts of the con- 
ducting path has been postulated in the preceding 
remarks, but it will be quite clear that if these films be 
completely or even partially destroyed, the head required 
to effect the heat transmission from the gas to the water 
across the plate will be considerably reduced 

One of the most potent factors in disturbing the gas 
film is the velocity with which the move through the 
tubes, and the importance of this consideration has 
received inc recognition in later times. In fact, it 
is not too much to say that most of the work in connection 
with heat transmission since the time of Rankine shows 
attempts to introduce a velocity factor variable into the 
expressions. 

General Development of the Velocity Term.—Professor 
Reynolds (Abstract 77) wrote a remarkable paper in 1875, 
su ting that the transmission depended upon the 
diffusibility of the gases. 

Professor Ser, in 1888 (Abstract 131), gives the equation 
for the quantity of heat transmitted by convection as 


F=f J/v(t- @)S8z 
where 

F = B.Th.U. transmitted. 

f = coefficient of convection. 

v = velocity of 

t = temperature of hot body (gases). 


@ = temperature of surrounding body (plates). 
§ = total heating surface. 
z = time. 


Professor Mollier, 1897 (Abstract 221), gives the coeffi- 
cient of transmission for boilers as 


i R, 
K = k + , 
F.2z. (4 — &) 
where 
t, = temperature of radiating body. 
. temperature of absorbing om. 
time. 
area of surface to which heat is radiated. 
coefficient of total heat transmitted. 
coefficient of convection = 2 + 2 JB. - 
weight of fuel burned per unit area—that is, a 

voleuiy factor. aft 
R, = heat transmitted by radiation. 


Professor Werner, in 1883 (Abstract 112), uses a formula 
depending upon the rate of combustion—that is, upon the 
rate at which air is supplied to the furnace, and therefore 
the velocity of the J wy is implicitly considered. 

Halliday, in 1 (Abstract 255), suggests that the 
velocity of the gases breaks up this film. 
J. Perry, in 1898 (Abstract 233), gives a formula where 
the heat transmitted depends on velocity. 
Hudson, in 1890 (Abstract 144), proposes a formula 
where the transmission depends upon the square root of 
the velocity. 
B.Th.U. transmitted per square foot per degree 
Fahrenheit per hour in tubes or flues 


-T+T +92, Vv 


rnin i 


Dea Farsi St 


i} 


2 B 
where 
T, = absolute temperature of flue gases, deg. Fahr. 
T; = %” ” steam ” 
v = velocity of gases in feet per second. 
B = coefficient of transmission. 
Carcanagues, 1896, describes experiments of his own, 


where water is cooled by means of air passing through 
brass tubes. The tables show a vast increase in the heat 
transmitted with increase of the velocity of the air. 

Brillié, in 1897 (Abstract 218), says :—H = K (T - 4), 


;K=2 Jp 


mentions the 


of coal burned per hour square metre grate 
Professor Lewes, in 1 (Abstract 75), 
effect of ge 

Hydraulic Mean Depth of the Flue.—This is a factor 
which seems to have some im nce. 

Professor Smith, in 1887 (Abstract 132), in giving a 
formula for 8, required heating surface, adds a note t 
it should be multiplied by (1 + 0.08d), where d is the 
oman mean depth of the tube or the flue through 
which the gases pass. The gases nearest the surface must 
be coolest, and lie in concentric rings, getting hotter 
towards the core; hence, since the transmission of heat 
depends on the surface temperature, and the temperature 
of the flue being only an average temperature, it follows 
that the efficiency must increase with a decrease in the 
size of the flue. On this account the boiler efficiency 
may fairly be considered as less than that reckoned by an 
amount proportional — ly at least to the reciprocal of 
the mean hydraulic depth. This must not, of course, be 
carried too far, as with small tubes the resistance to the 
passage of the gases is much increased ; moreover, the 
sudden cooling effect on the gases is liabie to extinguish 
the flame. 

The Effect of Velocity on the Water Film.—The effect of 
forcing water across the heating surface with a high 
velocity is to break up the water film, hence the import- 
ance 0! circulation. There are many “— dealing 
with this subject and the closely allied one, o circu- 
lation. In fact, velocity of water flow and good circula- 
tion are two aspects of the same problem—namely, that 
of destroying the water film clinging to the plate. 

Austin, in 1902 (Abstracts 314, &c.), calculated the re- 
sistance of the water film, and found that it was equal to 
the resistance of 10 centimetres of iron when the water 
was still, 0.75 when boiling and stirring. He calculates 
the thickness to be 0.004 in. Other experiments on the 
water film were made by :— 


L, Holborn and W. Dittenberger Dr. H. Claassen in 1902 (Abstract 
in 1900 (Abstract 287). 315 
Dr. a in 1908 (Abstract 
341 


Papers on the effect of velocity or good water circula- 
tion on the transmission of heat:— 


Joule, 1861 (Abstract 48). Brillié, 1898 (Abstract 218). 
Nichol, 1875 (Abstract 78). Macfarlane Gray, 1898 (Abstract 


Anderson, 1876 (Proc. Inst. C.E., 258). 
vol. xlviii., page 257). Halliday, 1899 (Abstract 279). 


Lo eg 1883 (Abstract 110). 
Profe 


ssor Ser, 1887 (Abstract Yarrow, 1901 (Abstract 310). 
131). Hepburn and Hildrith, 1901 (Ab- 
Thornycroft, 1895( Abstract 186). stract 204). 


Normand, 1895 (Abstract 181) Paul Fuchs, 1904(Zeitsch. Verein 


and 1896 (Trans. Inst. Nav. deut. Ing., vol. xlviii., page 


Arch., vol. xxxvii., 276). 379). 
Stanton, 1897 (Abstract 215). 
ConcLusions, 


Absence of Complete Data Concerning the Mechanism of 
Distribution.—It must be confessed that notwithstanding 
the large number of researches and papers bearing on the 
subject of heat transmission, there is a genera] absence of 
complete data regarding the actual phenomena occurring 
in a steam boiler when working under the ordinary con- 
ditions of practice. No data exist, for instance, which 

ive the temperature gradients at different parts of a 
iler flue with accuracy ; isolated experiments furnish 
incomplete data from which the gradient may be roughly 
imagined, but researches and gpm alike have had very 
little influence in modifying the ral design of steam 
boilers. The Cornish boiler is still of the same design as 
it was a ey ago. The cashire boiler has 
scarcely modified in any essential icular. The locomo- 
tive boiler of to-day is a magnified type of the ‘* Rocket” 
boiler. The most important development of recent years 
has been in the gradual introduction and perfecting of the 


water-tube type, but even in this modern uct the 
essential features of the old types persist. is eral 
absence of complete data is in no way due to the lack of 
endeavour or to the dearth of able and distinguished men 


in this field of research, but rather to the inherent diffi- 
culties of the a and to the enormous cost of carry- 
ing out complete experiments upon a large boiler under 
the ordinary working conditions. Many valuable ty ol 
ments on boilers have been made of the kind which have 
been made classical in the published researches and ex- 
periments of Kennedy and Donkin ; but these experiments 
are incomplete in the sense that the temperature distri- 
bution in the apparatus was not one of the objects of the 
experiments. e can all opreenete the formidable diffi- 
culties which surround this kind of investigation when we 
think of the enormous rate at which hot gases give up 
their heat. As an example, in 1884 some experiments 
were made on the Orleans Railway (Abstract B52) with 
a locomotive boiler. The temperature in the fire-box was 
2912 deg. Fahr., and in the smoke-box 752 deg. Fahr., 
corresponding to a drop of temperature of 2160 deg. Fabhr. 
along a tube-length of 16.4 ft. The velocity of t or 
was 164 ft. per second, so that the gases trave the 
tubes in fp second, and the heating surface therefore was 
sufficiently efficient to cause this large drop of tempera- 
ture—namely, 2160 deg. in 7; second. The costly nature 
of the experiments may be gathered from a recently- 
published set made by the Steam Engineering Division 
of the Technological bsneh of the United States Geo- 
logical Survey, an abstract of which is given in the 
Journal of the Western Society of Engineers, U.S.A., 
vol. xii., pages 285 and 661, 1907. These experiments cost 
100,000 dols., and cover a la of the field of re- 
search in connection with this subject. Some of them 
were made on small multitubular boilers, heated electric- 
ally. It may be desirable to give here a brief account of 
the experiments. Stefan’s law was used to calculate the 
proportion of heat transmitted by radiation, and the 








where K depends on the velocity of the gases, if p = weight 





transmission by conduction and convection was assumed 
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to vary as the difference of temperature. Groups of from 
15 to 30 tests were made under constant conditions, the 
groups forming a series in which the conditions of work- 
ing were varied for each group. The effect of varying 
the initial temperature and the flue dimensions was 
studied together with the relation between the velocity of 
the air passing over the heating surface and the rate of 
heat transmission. The results show :— 

1. That the heat absorbed by the boiler varies almost 
directly as the calculated velocity of the air. 

2. That the rate of heat absorption does not rise as fast 
as the increase in initial temperature. ‘ 

The curves given show that as the velocity of the air 
increases, the true boiler efficiency of the boiler drops, at 
first very rapidly, but after a certain velocity is reached 
it becomes nearly constant with a low initial tempera- 
ture, and varies little with a higher initial temperature. 
The velocity at which for any initial temperature the 
true boiler efficiency curve becomes nearly horizontal is 
called the critical vanity, and the critical velocity varies 
with the initial agear These experiments are 
well worth careful study. 

The most complete set of experiments made on a loco- 
motive boiler is that recently conducted by Professor 
Goss, and published by the Carnegie Institute of Wash- 
ington in 1907. The boiler was of the usual American 
locomotive type belonging to a 4-4-0 engine, and contained 
1322 square feet of heating surface. Ninety-seven indi- 
vidual experiments were made, divided into six groups, 
the boiler pressure being maintained constant in each 

up, and ranging from 120 Ib. to 240 Ib. per square 
inch. . In each group the cut-off of steam in the cylinder 
was varied, The records furnish a mine of exact informa- 
tion concerning the working of a locomotive boiler from 
the practical point of view. , 

Professor ee sg in a paper read before the Junior 
Engineers, records and discusses some experiments he has 
made in connection with a Cornish boiler, which lead 
him to recommend radical changes in boiler design. 

In none of these recent experiments, however, has any 
attempt been made to measure directly the temperature 
gradient. 

RECOMMENDATIONS. 

Considering the mass of work which has already been 
done, the century of accumulated practical experience in 
the design, construction, and working of steam boilers, 
the number of able engineers who have devoted their 
attention to boiler construction and design, and the dis- 
tinguished men who to-day control and influence the 
industry, it would almost seem that present practice Aa 
sents the survival of the fittest, and that there is hardly a 
necessity for further research. But recent years have been 
fruitful in researches in other directions ; and Professor 
Callendar, by his brilliant work in platinum thermo- 
metry, has placed at the disposal of engineers a practical 
way of measuring temperatures unknown to early experi- 
menters. We have now a means of accurately measuring 
the temperatures at different parts of a boiler directly. 
The author ventures to suggest, therefore, that a research 
might be undertaken by the Institution in which steam 
boilers of different types working under practical condi- 
tions may be made the subject of experiments, in which 
all the elements of their working are measured, together 
with temperature measurements for the purpose of estab- 
lishing the temperature gradients at different parts of the 
heating surface. Such a research would be very costly, 
but would be well worthy of the Institution. 

The author cannot conclude without making grateful 
acknowledgments to Mr. H. C. A. Thieme for the able 
assistance he has rendered. An accomplished linguist 
and an indefatigable and conscientious worker, his aid in 
producing this report has been invaluable. The pile of 
abstracts referred to in the report, which are now in the 
Library, indicate the untiring devotion with which 
Mr. Thieme has worked in the interests of the Institu- 
tion,* 








ELECTRICAL INVENTIONS AND THE 
TRAINING OF THE ELECTRICAL ENGI- 
NEER.+ 

By J. A. Fiemine, D.Sc., F.R.S. 

Ir will readily be admitted that one of the distin- 
guishing notes of the last seventy years has been the 
remarkable progress made in electrical technology or the 
applications of electrieal science in connection with the 
needs of modern life. This technical, as opposed to 

urely scientific, progress began with the accession of 

Queen Victoria, when, in 1837, the first practical com- 

mencement was made with overland electric telegraphy. 

Subsequently we obtained electro-plating, submarine 

telegraphy, the telephone, the self-exciting dynamo, the 

electric motor, electric transmission of power, alter- 
nating-current generators and transformers, electric light- 
ing by are and incandescent lamps, and wireless tele- 
graphy. More recently we have had great extensions of 
electro-metallurgy and elec:ro-chemistry, whilst electro- 
agriculture and the electrical production of nitrate ferti- 
lisers from the atmosphere are benefits in process of 





* [Professor Dalby’s paper is accompanied by a most 
valuable appendix extending to thirty-seven pages, con- 
taining most exhaustive and admirably-arranged refer- 
ences to papers, books, &c., dealing with the subject of 
Heat Transmission, published between the years 1690 and 
1909. We greatly regret that the demands upon our 
space a gy the reproduction of this appendix in our 

—Ep. E. 


f Introductory Lecture to the Faculty of Engineering, 
Session 1909-10, eas A College, London, delivered 
October 6, 1909, Mr. W. M. Mordey, President of the 


Institution of Electrical Engineers, in the vhair. 





development. By these inventions vast industries have 
been created, involving a capital expenditure of many 
hundred millions sterling, and employment for millions of 
men. These industries do not provide merely the luxuries 
of civilised life. It iscertain that the problems connec 
with the increase in the population of the world would 
have been greatly increased in difficulty had not mankind 
been able to control and use electrical discoveries and 
operations for annihilating distance, transmitting power, 
and creating light and heat. These important achieve- 
ments are not the result simply of the common intelligence. 
They have been brought about by the superior insight 
and inventive powers of certain gifted men distinguished 
as inventors and engineers. his branch of human 
activity we call engineering has, therefore, become of 
enormous importance, for the reason that whilst human 
population continually increases, our dwelling-place—the 
earth—remains always the same size ; and we have, there- 
fore, to make better use of it, to husband its resources, to 
discover new methods of moving over it, new means of 
tapping its supplies of energy, or arresting or delaying 
the inevitable waste, and novel methods for establishing 
communication between distant places. Moreover, the 
human race is distinguished especially by progressive 
desire. We have learned in whatsoever state of life we 
find ourselves therewith to be discontented, and the 
demand of man is everywhere for greater ease of com- 
munication, less labour, and more comfort. 

The profession of engineering, which has for its object 
to meet these demands, has become in modern times one 
covering a vast area of knowledge and activity. So 
extensive is its range that no single person can now deal 
with the whole of it. He is forced ultimately to specialise 
and to become a mechanical, civil, or electrical engineer, 
whilst unquestionably before long a most important 
branch will be aeronautical engineering. 

On the other hand, no one intending to make engi- 
neering a profession should specialise too early in pre- 
paring for it. No doubt there are a few fortunate young 
men who have a berth ready made for them in the engi- 
neering business of a father or friend, but for the bulk 
of those who desire to enter the profession it cannot 
too emphatically be said that premature specialisation 
is most unwise. Students frequently say to me that they 
intend to adopt such and such branch of engineering, say 
civil engineering, and hence think that they have no need 
of electrotechnical knowledge. I tell them that not one ina 
dozen of engineers in practice finds himself ultimately in 
that branch in which he started at first. The competi- 
tion in actual life is so keen, the changes and advances in 
knowledge so rapid, that the would-be engineer must lay 
the broadest foundation possible if he is not to find him- 
self in a backwater, or left stranded in middle age. 
Accordingly, my strong advice to any student who has 
leanings tthe 8 engineering as a profession is, in the 
first place, to lay the foundation broadly, and not merely 
in technical, but also in some business knowledge. For 
this reason I am opposed to any attempt to introduce engi- 
neering into school curricula. There is no objection to 
having workshops or model-making for boys, but let it 
be considered to be a form of recreation, and not a part 
of the school-time work. The proper function of the 
school education is to develop the physical and mental 
powers of boys, and especially to build up character and 
the power of willing subjection to discipline. Although 
much ink has been spent in attacking the educational 
defects of our public schools, yet inst this must be set 
the fact that they do produce ethical qualities, which 
have contributed largely to the upbuilding of an Imperial 
race, even if they have left something to be desired from 
the point of view of mental culture alone. The chief 
complaint which at the present time can be urged against 
public-school life is the excessive time and thought given 
to ball-games on the part of most of the boys. Asa 
result, cricket, football, and golf absorb an amount of 
attention in the minds of the male population of this coun- 
try which is most certainly causing us to fall behind other 
nationsin practical achievements of vastly greater import- 
ance. It is unquestionable that the four or five years 
spent at school, say, between twelve and seventeen, 
ought to result ‘in the accomplishment of far greater 
things in the way of knowledge of foreign langu 
mathematics, and acquaintance with science Poesy 
than is the case at present. More power ought also 
to be obtained of expressing ideas in good lucid Eng- 
lish. I mention this here because we teachers in the 
engineering departments of this University find our 
proper work increased in difficulty, and our special 
teaching retarded by the entirely insufficient acquaint- 
ance with mathematics, physics, chemistry, or even mere 
arithmetic, on the part of many first-year students. One 
very serious result of this lavish devotion to outdoor 
games in school life is that many boys never give any 
whole-hearted attention to the school-work at all. This 
habit of inattention and mental slackness then becomes 
confirmed. Not a few of our students here do not in the 
least degree underetand what real study involves. They 
are under the impression that to listen in a somewhat list- 
less fushion to the words of a teacher, or to scribble down 
something in a note-hook which he writes on a black- 
board, and then straightway dismiss it from attention, 
constitutes learning, and the result of this delusion is 
seen in much crude superficial knowledge brought out in 
term and sessional examinations. Assuming, however, 
that theaverage public-school boy is the material presented 
for utilisation, three questions arise : First, which of them 
ought to be made engineers? secondly, what training 
should they receive? and, thirdly, what prospect is there 
of being able to obtain remunerative employment when 
that training is complete ? 

ayy eg the first, one prevalent idea is that a boy 
who is 





ond of making models or using tools, or ns 
on domestic electrical experiments, is likely to make a 


ood engineer. This, however, is not altogether the case 
gineering is a very arduous profession, making a de- 
mand for mental and physical powers of a high order, a1 
no one nowadays can possibly succeed in it who is »o 
prepared to live the strenuous life, or who is incapal.| 
of enduring fatigue or understanding difficult matters, . 
destitute of considerable perseverance and tenacity 
purpose. 

Hence something more is wanted than the so-called ie- 
chanical turn of mind. If I were asked to say in one or 
two sentences what is the best augury for future success 
in the profession, I should say that, in addition to a very 
strong bodily constitution, the most important is a natural 
tendency of mind to do things rather than talk or read 
about them. The engineer is essentially a man of action 
and a dealer with things rather than words. In the next 
place I would say that the faculty of giving concentrated 
attention to the matter under consideration, to the exclu- 
sion of everything else, combined with a steady determi- 
nation to reach the goal in some way, if possible, also the 
power of making the best use of the things at hand, are 
indispensable qualities of mind. 

In the case of eminent inventors with whom it has been 
my good fortune to be brought in contact, I have always 
been struck with their unconquerable perseverance and 
power of concentration on the work in hand, quite as 
much as with their originality in ideas, and the power of 
getting out of the beaten route. 

I am strongly of opinion that everyone possesses some 
degree of originality, but it is often dissipated or obscured 
by our educational methods, particularly by the tyranny 
of examinations, and the effort tostore up in the memory 
acquired information, not for use, but for reproduction in 
examination papers. A certain amount of stored or re- 
membered information is necessary, but to store it merely 
to prove that you have stored it tends, I believe, to para- 
lyse the powers of initiation. 

Turning then to the question of the training necessary 
to make young engineers out of youths with some of 
the above qualities, we may say at the outset that 
most oye engineers are agreed that the founda- 
tion of the special technical training should be laid 
in a thorough preliminary education in pure and applied 
science. he problems with which the engineer has 
to deal are, at the bottom, mostly matters of mechanics, 
Soe chemistry, and thermodynamics, and no one now 

as a chance of success in any department without a 
thorough acquaintance with these sciences. Hence it is 
the general rule for first-year engineering students to 
give their entire attention to these studies, including 
mathematics and graphics. Our difficulties in teaching 
the technical subjects are increased by the insufficient 
foundation often laid in this respect. When this stage 
is passed, the student enters on the study of the applica- 
tion of scientific knowledge to technical work. If this 
teaching is to be of any use, it must be based on the per- 
| formance of practical work by the student himself. The 
student must not merely read in a book or hear ina lecture 
statements about the properties of matter, or the trans- 
formations of energy, but he must be provided with the 
means of re-discovering the facts for himself. and finding 
out what are the rules which govern certain physical 
operations. Knowledge thus acquired has quite a dif- 
ferent value from mere hearsay information. Moreover, 
the student is brought at once into contact with the 
difficulties of experiment, and has to make his first begin- 
nings in that which is the life-long exercise of the engi- 
neer—viz., getting over difficulties. Every problem with 
which the engineer is called upon to deal is to some extent 
a new problem, and calls for some degree of initiative, 
originality, or invention in accomplishing it. The man 
who always waits for someone else to show him how to 
do it has mistaken his vocation in selecting engineering 
as a profession. He will never be worth his salt. Hence 
as the young duck has to be put into the water to learn to 
swim, or the young bird into the air to learn to fly, the 
young engineer has to be put into the laboratory to learn 
to experiment. I am not, however, an advocate for setting 
beginners to do, or take part in, advanced original re- 
search. The first thing the student has to do is, so to 
speak, to learn the use of his weapons or tools. The 
chief purpose of the laboratory experience is to enable the 
student to learn the art of measurement. Accordingly, 
I have employed for many years a carefully graduated 
set of experimental exercises in the electrotechnical labo- 
ratory, by which the student is trained to use all the 
instruments and methods employed in electrical engi- 
neering for measurement and testing. Exact measure- 
ment is the life and soul of all engineering work, since it 
is the only means of obtaining knowledge as to cost, and 
the problems with which the engineer is concerned are 
not merely to achieve certain things regardless of cost, 
but to do them within certain strict limitations as to 
price and financial results. 

In the laboratory the student is trained to record and 
tabulate or graphically represent the results of observa- 
tions, to gain accuracy in observation, and to draw cor- 
rect conclusions from the results. 
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Here again, however, we have to deplore that so many 
students totally misunderstand what is their share in this 
lecture and lebeeatery work. Many of them think of 
the teacher as a person who is to save them trouble by 
administering in a peptonised form concentrated informa- 


tion, requiring on their part neither intellectual effort to 
seize nor mental digestion and assimilation afterwards. 
Nothing could be more absurd. The function of the 
teacher is to save the student time by ang rly directing 
his efforts, and not to save him trouble by doing the w«rk 
for him. 

Lecture and laboratory teaching are shockingly we-ted 
unless the student gives an equal amount of time to 





paration for it and to subsequent elaboration © 
cs notes. If, however, he makes proper use of lls 
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opportunities, he will generally pass through the st 

of learning the use of his tools, and be taught 
to apply them in actual work. In an electrical or en- 
gineering laboratory there generally is, or ought to be, a 
certain amount of commercial or scientific testing going 
on for the purposes of investigation, or reporting on 
appliances sent in by manufacturers or inventors. In 
making these tests the teachers will enrol the assistance 
of senior students, who thus gradually learn to swim 
alone, and to conduct these tests as they will have to con- 
duct them when left to themselves in the engineering 
factory or test-room. Meanwhile, in many cases the 
student is preparing to take his degree in engineering. I 
am not one of those who consider that d s in en- 
gineering are of supreme importance. © practical 
engineer cares a snap of the fingers whether his colleagues 
or assistants have the privilege of putting certain letters 
after their names or not; all he cares for is what they 
know, and above all, what they can do. In many cases a 
student with originality of mind and practical bent may 
employ his time much better than in preparing to answer 
some scores of puzzling examination questions. On the 
other hand, in the case of a student inclined to fritter 
away his time on amusements or unpractical studies, the 
preparation for a degree affords a useful spur, and gives 
definiteness to his work. Against this, however, it must 
be said that everything depends on the course of training 
which the degree necessitates and implies. If the syllabus 
is framed on wrong lines, then the value of the degree is 
reduced. As regards the B.Sc. degree in Engineering of 
the University of London, in common with many others 
I think there is serious need for reform in the syllabus, for 
the following reasons. The syllabus is not so constructed 
as to compel every candidate to lay a sufficiently broad 
foundation of elementary knowledge in all branches of 
engineering science. It presents the candidate with a 
list of eleven disconnected subjects, and leaves him to 
pick and choose as a minimum any five of these subjects, 
without regard to their relation to each other, or to 
engineering as a whole, or to any particular branch of it. 

In the next place, there is no practical examinatior » 
but merely answers on paper, coupled with an examina- 
tion of the candidate’s note-books and drawings. In the 
third place, the degree can be obtained without the very 
slightest knowledge on the part of the candidate of elec- 
trical technology, so that although decorated a B.Sc. in 
Engineering of the University of London, he could not 
give to anyone the most rudimentary explanation of the 
manner in which the trains are moved on the Metropolitan 
Railway, by which, perha he travels every day ; nor 
possess the slightest knowledge of the mode of action of a 
dynamo or an electric motor, or of the appliances for elec- 
tric lighting, nor understand the way in which a wireless 
message is sent from ship to shore, or even the operation 
of a common electric bell, This is a very serious indict- 
ment. No engineering student in a German, Swiss, or 
American University is allowed to graduate with a com- 
plete ignorance of these matters, and the University of 
London syllabus must therefore be modified so as to secure 
that every candidate for the engineering degree shall 
exhibit at least an elementary knowledge of the prin- 
ciples of electrical technology, so that he is not placed in 
after life in a position of grave disadvantage by reason of 
his inability to follow what is being done in one of the 
most important departments of engineering work. 

There are no sharply-marked divisions between various 
branches of engineering, although we are obliged, for con- 
venience, to make certain arbitrary delimitations. The 
young civil engineer may have as his first job to help to 
ay out the permanent-way of an electric traction system, 
or to take charge of the work during electrification of 
some short —— of main-line railway. What sort of 
plight is he in then if his mind is an absolute blank on aii 
matters of electrotechnics ? The young municipal engi- 
neer may have to take part in carrying on some town 
electric supply for lighting and tramway work, or the 
young mechanical engineer the replacement of all belting 
and shafting in a factory by electric motors. These men 
are then unequal to their work if they have not at least 
an elementary knowledge of electrical engineering, and 
the power to add to their names the magic letters B.Se. 
in Engineering of the University of London will not prove 
an adequate substitute for the knowledge which is re- 
quired to do the work before them properly and well. 

Iturn next to the consideration of what is after all the 
keystone of the arch—viz., the opportunities which are 
open to the student when he has completed his college 
education of gaining a living in engineering as a profes- 
sion or trade. If there is no eufiont opening in this 
respect, then time and money spent on education for it 
are an unfruitful investment. It is not unusual to assure 
young men that even although a profession may be 
crowded, there is still plenty of room at the top. How- 
ever true this may be, it is cold comfort for the man of 
average abilities. 

W cannot bestow on ourselves talents beyond those with 
which our fairy godmother has endowed us at our birth, 
although industry, energy, and perseverance may g0 a 
long way to make up for deficiencies. 

The first point, however, to which I should like to call 


attention is that owing to causes beyond the control of 
indi, iduals, the various branches of yoy each have 
their fluctuations of prosperity and their times of high 


and low water. Thus in 1882, owing tothe completed in- 
vent onof the carbon filament glow-lamp by Messrs. Edison 
and Swan, an immense impetus was given to electrical 
engineering. Schemes for central supply-stations were 
laun: hed, and everyone who could lay hands on a fresh 
pattern of electric lamp and dynamo christened it a new 
Systcin, and floated a company to exploit it. A great 
demand for electricians arose, and many men in good 
Positions in the telegraph business forsook their old love 
and took up with the new one of electric lighting, some- 





times to their subsequent regret. But then came the ebb- 
tide. The first Electric Lighting Act frustrated many 
hopes, and several years had to elapse before it could be 
repealed, and electrical engineering again became _pros- 
perous, This, however, was followed by a flood-tide of 
active enterprise. Yet, again, this very activity caused 
certain levels of the quarry to be worked out, only to be 
again succeeded by new work in other directions. 

Since electrical engineering has largely to do with 
public utilities, such as lighting and urban and interurban 
traffic, it is much under the control of legislation, and in 
the face of an increasing tendency for our representatives 
and legislators in Parliament to believe that they can play 
the part of beneficent fairies, and with a wave of jthe 
wand, or rather of an Act of Parliament, create universal 

rosperity and happiness, there is always the fear that 
ty or unwise legislation will block up the avenues 
which have been opened for certain work. 

The moral then of all this is that the young engineer 
should not at first pin himself down too closely to any one 
branch of the profession, but endeavour to lay as broad a 
foundation as possible. Nevertheless, a selection has to 
be exercised at a certain stage. To be jack-of-all-tradesis 
to be master of none, and if anyone wishes to get his head 
and shoulders above the crowd, and to make a success, it 
can only be done nowadays by becoming a specialist in 
some branch. The ideal for the student is then to seek to 
know a little of everything and everything of somethin, 
in connection with engineering. With regard to electrica 
engineering, there are some three or four well-marked 
divisions of it, each of which demands a special prepara- 
tion. There is, first of all, the department of telegraphy 
—postal, submarine, and wireless. In all three there are 
opportunities now for the technically-trained electrical 
engineering student to make a career. The Engineering 
Department of the General Post Office has lately thrown 
- certain appointments to college-trained graduates, 
who are nominated for personal interviews, to ascertain 
their fitness, and selected by subsequent examination. 


The department desires to obtain men who will help to| 7, 


solve new problems in connection with telegraphy, and 
not merely work along old grooves. Wireless telegraphy 
also now affords openings to men of good physique and 
education. The Marconi Company take on young men as 
improvers or probationers, and give them a preliminary 
testing to ascertain their fitness for certain services. 
Some part of this work necessarily involves fitness or 
liking for a seafaring life. The work, however, has a 
special fascination, and there are abundant opportunities 
for anyone with ideas to bring himself to the front. 

The next department is that connected with electric 
supply for lighting and traction. In this case it is abso- 
lutely requisite to have received a practical training in an 
engineer's shop. Unless he goes in as a premium appren- 
tice, or by interest, it is generally difficult for a beginner 
to make a start. In many stations the chief engineer of 
a supply station is allowed to take on a few men as 
learners with a small premium, and thus give novices an 
opportunity to secure a footing. The work is one 
requiring considerable physical endurance, from the neces- 
sity of night work and the exceptional demands in case of 
breakdown. Success in this work is not merely a matter 
of engineering knowledge, but, as far as the higher posi- 
tions are concerned, requires organising and business 
abilities of more than average excellence. The problems 
which concern the supply-station engineer are not merely 
questions of engines and dynamos, but intricate questions 
connected with finance, cost of production, mode of 
charging, &c. The introduction of the metallic filament 
lamp has brought some of these economical questions 
prominently to the front. In looking back on my own 
experience in connection with this c of work, I am 
impressed with the overwhelming influence of the kind 
me quality of the business management brought to bear 
on it. Concerns which were brought to the verge of ruin 
by the management of one person or set of persons have 
been brought back to prosperity by a change of manage- 
ment. This shows that the difference between success 
and failure in engineering enterprises is not only due to 
technical knowledge, but to the presence or absence of 
power to obtain clear views of the economical side of the 
subject. Engineering is only possible with the support 
of re and the continued support of capital is only 
possible when it can obtain its normal, or masentnong, plore 
than its normal, security and return in interest. ence 
the importance in connection with engineering education 
of obtaining an insight into successful business methods, 
because the engineer who fails to grapple successfully 
with the financial or commercial side of fis subject fails 
as much as the man who is technically deficient. 

There are, however, opportunities of gaining good 
positions in connection with generating-stations, and in 
any case they can be made stepping-stones to other work. 

The third department of electrical engineering is in 
connection with manufacture. The custom of taking 
technically untrained young men at large premiums into 
works has been to a very large extent discontinued. The 
leading firms of electrical engineers prefer now to secure 
men with a thoroughly good scientific and technical train- 
ing who can become more immediately useful, and to 
= Bs therefore, a salary is at once paid. A very 
large number of our students have in past times gone 
straight from the Pender Electrical Laboratories here 
into salaried positions with many of the large electrical 
firms. 

A fourth department of work for electrical engineering 
students is in connection with technical teaching. To be 
able to teach, however, a person must have had practical 
knowledge himself, and there is, therefore, small chance 
of gaining any of the higher positions in the technical 
teaching work unless a man has been, or is, in close con- 
tact with the actual work of the engineering profession. 

Hence the necessary adjunct of the college or univer- 


sity training is the workshop experience. In some cases 
the two are intertwined in what is called the ‘‘sandwich 
system,” the student spending the winter months in 
college and the summer in the shop. The difficulty of 
spp ying this in the case of London is the great distances 
which separate factories, colleges and residential districts, 
and the practical impossibility of complying with work- 
shop hours unless the pupil lives close to the works. A 
more easily worked arrangement is for the student to 
complete at least two years at the college and then take 
a year in the works of some engineering firm, not neces- 
sarily in London, and return for a third year to the 
college. In this way, in the course of four years, he 
obtains the scientific and technical training and some 
shop experience. In addition to the ordinary graduate 
courses in our engineering department here, we provide, 
now, post-graduate courses by lectures and laboratory 
work for advanced study and research. In conjunction 
with King’s College, we have arran to subdivide this 
work ; and as regards the electrical engineering depart- 
ment the subjects in which we specialise for pest boadiento 
work are in telegraphy and radiotel phy, also electric- 
testing, including photometric work with reference to 
electric illuminants. Weafford opportunity for advanced 
research in these matters, in which our laboratory equip- 
ment is very complete. 

Apart from the teaching courses, our College ineer- 
ing Society is a valuable means for mutual and self- 
instruction. Every engineering student should join it, 
and profit by the visits it conducts to various works; 
also he should join in the discussions, and prepare as soon 
as possible to take an active part in its proceedings. It 
is also a matter of importance that he should enter as a 
student-member the Institutions of Electrical or Civil 
Engineers, and regularly attend the meetings, and learn 
all that he can from their public discussions, It is ex- 
tremely desirable that third or fourth-year students should 
obtain at least one opportunity of paying a visit to engi- 
neering works and stations in Germany, Switzerland, or 
rance, It will be a revelation to them if they are able to 
visit under good auspices some of the large German elec- 
tric stations or manufacturing works, or some of the large 
hydro-electric power-stations in Switzerland, because 
nothing like them can be seen in this country. 

In connection with this important matter of employ- 
ment, there is no doubt that there is a great opening for 
further organisation. We ought to have better means 
for bringing in contact the employer or engineering firm 
and the would-be employé who has completed his tech- 
nical-college training. ere are, in connection with this 
College and this University, and also with the Central 
Technical College, organisations for putting such candi- 
dates for employment into touch with vacancies ; but there 
seems room for still more complete organisation of this 
work, either by the influential technical societies, such as 
the Institutions of Civil, Electrical, and Mechanical 
Engineers, or by combined action on the part of all 
colleges and universities pont pe ger pre departments. 
Post-graduate students and other old students who are 
in want of employment should be able to enter their 
names and qualifications in carefully classified lists, which 
should be circulated to engineering firms, At the present 
moment the unsatisfactory method of advertising is the 
only alternative. The result of this is an inundation of 
letters from unsuitable persons, all of which have to be 
sorted out and considered if the advertisement is by an 
employer, and no answer at all if it is by a candidate for 
a post. A well-organised engineering employment re- 
gistry for the above purpose would assist engineering 
firms in their search for competent men, and would be an 
inestimable boon to the young engineer. The chief diffi- 
culty which hinders its inception is the question of ex- 
——, This, however, might be met by a registration 

ee. The question of employment for the young would- 
be engineer is, however, absolutely dependent upon, and 
is merely one phase of, the position of the engineering 
business generally. If the employers cannot gutaneme 
they cannot afford onenyuee. Hence by way of con- 
clusion we may glance for a moment at present and future 
prospects in this business, especially in reference to elec- 
trical engineering. It is a very large question, into which 
many factors—political, economical, and financial—all 
enter. There is not the slightest doubt that the econo- 
mical struggle for existence between the highly-educated 
nations of the world is bound to become yery severe. 
Across the North Sea we have the great German naticn 
of 60 millions, highly organised for peace as well as war, 
as competitors with us now in every department of 
manufacture and industry. Also across the Atlantic the 
80 millions or more of the United States with their ir- 
comparable energy and immense resources, We have 
not yet began to feel the pressure of awakened Asiatic 
activity, but the immemorial repose and inertia of 
the East has been disturbed by the victories of Japan, 
and no man can say yet whether the Occidental 
or the Oriental nations will emerge the victors 
in a commercial and manufacturing struggle between 
them for the trade of the world. The one thing that is 
certain is that our only chance is to advance by every 
means both pure scientific research and its industrial 
applications. The wealth of a country is not merely 
represented by its harvests, cattle, or minerals, but by 
the amount of its indigenous and cultivated brain-power 
which can direct labour and transform raw matcrials into 
products a the natural and artificial wants of 
mankind, and utilise for this pu the energies of 
Nature. These energies and possible adaptations are 
infinite as far as we are concerned, and hence there is an 
unlimited field for invention and improvement. 

There is no better instance of the conquering power of 
man over Nature than the remarkable industry growing 
up in Norway and in Germany in connection with the 
artificial production of fertilisers from atmospheric 
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nitrogen, all of which would have been impossible without 
the labours of the electrical engineer. ou are all well 
aware that, the cereals and food vegetables, especially 
wheat, cannot be continually grown unless the soil is 
fertilised by the addition of materials supplying nitrogen 
in the form in which it can be assimilated by the plant. 
The natural fertilisers. such as guano arid Chili saltpetre, 
are becoming exhausted. Products such as ammonic 
sulphate from coal distillation cannot be supplied in 
sufficient quantities. Some time ago Sir William Crookes 
declared that unless some method could be found of 
obtaining the necessary nitrogen compounds from atmo- 
spheric nitrogen, the world might be faced with the 
prospect of universal starvation. The electrical engineer 
and chemist have, however, intervened. 

If air is passed in a certain fashion through an electric 
arc, the intense heat causes some of the free nitrogen to 
combine with the oxygen, and form nitrous oxide, and on 
partly cooling the and passing them through water 
towers, a dilute solution of nitric acid is obtained, from 
which nitrate of lime can be prepared. Two suc oe 
cesses are at work, one devised by the Birkeland-Eyde 
Company, and another by the engineers and ‘chemists of 
the ische Anilinfabrik, in Germany. The two con- 
cerns have recently joined forces, and are erecting a joint 
factory near the Rjukan Falls, in Norway, where a fall 
of water of 2820 ft. is available, from which power to the 
extent of 140,000 horse-power will shortly be drawn, and 
ultimately 400,000 horse-power, for the purpose above 
described. 

Another interesting process which is the basis of an 
enormous industry at Odda, in Norway, is the production 
of calcium cyanamide from atmospheric nitrogen for the 
same purpose.. Lime and coke, when heated to a high 
temperature in an electric furnace, combine and produce 
the familiar calcic carbide used for preparing acetylene 

* 


If nitrogen is passed over this compound at a high tem- 
perature, it combines and forms Ca CNo, a compound of 
great use’ as a fertiliser. The nitrogen required is ob- 
tained by liquefying air-and allowing nitrogen to evapo- 


rate. 

At Odda 23,000 horse-power are drawn from the River 
Tysse and utilised for the mechanical and thermal pro- 
cesses tlus required. It will thus be seen that abundant 
water power is a necessary condition, but this cannot be 
utili without the intervention of the electrical engi- 
neer. If, however, we look around, we see other immense 
sources of energy not yet touched, which it may, perhaps, 
ang privilege of the electrical engineer to make avail- 
abie, 

Consider, for instance, these few facts. The experi- 
ments of Langley and others on the solar constant show 
that when the sun shines in a clear sky, vertically down 
on the earth, its rays of light and heat expend against 
every acre of surface the equivalent of 7000 horse-power.t 
If we take 2 lb. of coal burnt as the engine and boiler 
equivalent per horse-power, this means that tropical sun- 
light gives to every square mile the equivalent of nearly 
4000 tons of coal per hour, or, say, roughly 25,000 tons 
= day. Anything in the way of energy we can extract 
rom waterfalls, or even coal-mines, sinks into insignifi- 
cance when compared with the power wasted by the sun’s 
rays on desert places. Although it may seem somewhat 
ironical to talk about wasted sunshine, seeing how little 
of it we have enjoyed during the past summer, neverthe- 
less the questions arise: Can we capture any of this wasted 
energy? and, if so, how are we to transmit it to places 
where it can be utilised? To transmit it electrically by 
conductors is not practicable over extremely long dis- 
tances. But why not wirelessly ? This energy is con- 
veyed from the sun in 84 minutes without wires. We 
have learnt to transmit small amounts of power for tele- 
—_ purposes without wires: May we not find out 

ow to transmit large amounts? The first practical 
application of the electric current was to transmit small 
currents with wires. Later on we learnt how to create 
and transmit large currents with wires. We can now 
transmit small power by electro-magnetic waves: Why 
should we not discover how to transmit large amounts of 
power in this manner ? 


* A detailed and fully illustrated account of these 
works at Odda sopetred in ENGINkERING for March 26, 


April 2, 9, 16, 23, May 7, 28, and June 11 last. 

t According to Scheiner, the heat received from the 
sun at the earth’s surface would, when falling normally 
on 1 square centimetre of surface, impart to it about 3.75 

ramme calories of heat. The heat falling on 1 square 
oot is equal to 14 1b.-Fahr. units of heat. The mecha- 
nical equivalent of this last unit is about 778 foot-pounds. 
Hence the heat received from the sun per square foot of 
the earth’s surface when rays fall normally is the equiva- 
lent of 10,892 foot-pounds per minute, or nearly one-third 
of a horse-power, or 3 horse-power per square yard, or 
14,520 horse-power per acre. Taking half this as an 
average value we have the figure in the text. More 
recent determinations of the solar constant by Scheiner 
reduce this gross number, 14,520, to about 8000 horse- 

ower peracre. An interesting attempt has been made 

y Mr. Shuman, of Tacony, Philadelphia, U.S.A., to 
put in practice the notion of utilising some of the wasted 
solar heat. He heats, by sun-heat, water placed in pipes 
laid in shallow glass-covered trenches, and employs the 
hot water to actuate a turbine worked with a vacuum in 
the rotor chamber, so that about 10 per cent. of the 
nearly boiling water ejected against the rotor explodes 
into steam on leaving the nozzle, and produces mecha- 
nical power. The experiments showed that the produc- 
tion of 1 horse-power required 160 square feet of absorber 
surface. The 7000 horse-power per acre is equivalent to 
6 square feet per horse-power, which shows only an 
efficiency of about 4 per cent, 





Tesla suggested at oné time that if we could set the 
natural electric charge of the earth oscillating, we might 
pick up that energy anywhere, just as if we were to set 
the water in a swimming-bath in oscillation we could put 
a float on the water anywhere, and use its periodic rise 
and fall to drive some small machinery, and so tap off the 
énergy of the oscillating water. On the other hand, it 
may be possible to employ solar radiation for preparing 
quickly some form of combustible. All the coal we burn 
is the result of the decomposition, of carbonic dioxide by 
the solar rays. The oxygen in our atmosphere is the 
chemical equivalent of the coal in the terrestrial strata. 
It may be possible to accelerate some process of this kind, 
or to perform it artificially. The more effective utilisation 
of peat and imperfect or lower forms of car us 
matter is a problem that has not yet been fully solved. 

Again, there is the tremendous energy locked up in 
atoms themselvés which we have not as yet done more 
than realise. It is now seen to be highly. probable. that 
an atom of matter is a complex structure which has a 
large store of potential energy locked up init. In some, 
if not in all, cases there is a sporitaneous tendency for the 
atom to break up into simpler structures with less intrinsic 
total energy, just as dynamite or cordite are substances 
of which the complex molecules rearrange themselves 
when it is given a certain shock, into forms having less 
total potential energy. Hence there is a liberation of 
energy from the disrupting molecule which can be utilised. 
It is clear from all data that if we can find means of break- 
ing down atoms in sufficient quantities, we shall have a 
source of power vastly exceeding any now available. We 
may then be able to make explosion-engines worked by 
this means, which in bulk or weight per horse-power are 
much smaller than any now used. As it is, the astonish- 
ing advances made in aviation lately will certainly create 
a demand for further improvements in the internal- 
combustion engine as regards size and weight per horse- 
power, and it now remains to find a combustible or work- 
ing substance which has less bulk and weight per horse- 
power-hour stored than the petrol at present used. 

Inventions which will solve some of these great problems 
may, however, lie in the far future, and await the coming 
of some master-mind. Nevertheless, there is abundant 
work for intellects of lesser degree, and especially in con- 
nection with problems of every-day life, such, for instance, 
as follows :— 

There is a vast field for invention still open in connec- 
tion with domestic electric heating, pens tel cooking— 
not yet by any means exhausted. The combustion of raw 
coal in house-grates and kitchen-ranges, with all the con- 
sequent demand for domestic labour, which is every year 
becoming more and more difficult to obtain, renders the 
problem of heat production in our houses a matter of the 
greatest importance. This is not only a question of de- 
creased cost of supply of electric energy, but of decrease 
in the cost of, and improved durability and efficiency in, 
the heat-producing apparatus, electric radiator, oven, or 
kettle. Domestic electric lighting has now become a 
matter of absolute and universal necessity; but the 
demand for an economical and improved domestic heat- 
ing is equally large, and though comes to our aid at 
mee the whole of the difficulties are not—indeed, Ma 

‘ew of them are—solved by the use of a combustible whic 
requires oxygen to be supplied, and, therefore, cannot be 
entirely enclosed, which wastes heat and vitiates the air. 

Next there is the improvement necessary in our urban 
traffic. No one can believe that the present dust-raising, 
noisy, malodorous, and complicated petrol-engine-driven 
vehicle is destined to be the last word on mechanical 
traction. In spite of all previous failures, the electric 
motor vehicle is the proper solution of the problem. 
Railless electric traction has begun again to occupy 
attention. 

Tf, however, we can find means of transmitting energy 
in large amounts through the ether economically without 
conductive connectien, even only for a few inches, we may 
be able to transmit the power from a buried electric main 
to a moving vehicle without either overhead trolley, con- 
duit contact plough, or even surface-contact studs, and so 
make each vehicle absorb its driving energy (paid for by 
meter) from underground supply mains. 

These suggestions might be indefinitely increased, but 
I shall not pursue them. Sufficient is it to say that in 
the engineering profession a young man with ideas and 
originality has great opportunities of doing work which 
will obtain s y recognition and reward. But the con- 
dition is that he must dosomething new and useful. That, 
however, involves in every case much persevering work 
and immense patience in overcoming difficulties. It has 
been wittily said that any fool can invent, but it takes a 
clever man to work out the details; but it is the details 
that really matter. Hence the importance of acquiring 
not merely information, but the power to make the best 
use of our originating faculties. 

If the qualities of character that are necessary for suc- 
cessful work in adult life are not acquired in youth, they 
never will be. But the foundations of character are laid 
in habits acquired by repetition. Although genius is 
something more than an infinite capacity for taking pains, 
experience shows that it is useless without that capacity, 
and the guiding rule of all who have done useful work is 
therefore that ancient maxim: ‘‘Whatsoever thy hand 
findeth to do, doit with all thy might.” 








Tramway Construction IN JAvA.—The Bulletin Com- 
mercial, Brussels, states that according to the Java Bode, 
the Colonial Administration in Java have applied to the 
Dutch Minister of the Colonies for permission to extend 
the tramway of Atjeh from Sangsar to Koeala Simpang. 
For this work, which is expected to be executed during 
the year 1910, the sum of 1,200,000 florins (100,000/.) has 
been set aside in the budget. 





CATALOGUES. 


Messrs. Lupw. Lorwe anp Co., Limirep, 30-32, Far. 
ringdon-road, E.C., have sent us a booklet containin 
an illustrated description of the Colburn 34-in. vertic-:| 
boring and turning-mill. This tool is manufactured |); 
~~ 2 Iburn Machine-Tool Company, Franklin, P.., 


From Messrs. J. Tylor and Sons, Limited, Belle Is], 
York-road, N., we have received a catalogue of Tylor 
petrol-engi for motor-cars and commercial vehicl: 
and also for marine and stationary work. The catalogu 
gives prices, alsgge me and illustrations of engines wit) 
one, two, or four cylinders, varying from 3 to 50 hors: 

wer ; electric-lighting sets po atte plants driven 

y petrol-motors are also illustrated. 


Having acquired the business of the Santoni Arc-Lamp 
and Engineering Company, Limited, the Globe Electric 
Company, Limited, 11, Farringdon - avenue, E.C., are 
now . manufacturing.the ‘‘Santoni”.are-lamps. In a 
catalogue we have received from this firm prices and par- 
ticulars are given of several patterns of flame arcs for 
street and shop-lighting, and also of single and double 
enclosed ares and inverted ep lamps for alternat- 
ing and directcurrents. One of. these lamps, known as 
the ‘‘ Santoni-Kosmos,” using special highly-mineralised 
carbons, is particularly well suited for street-lighting. It 
requires only 30 to 33 volts across the arc, so that twelve 
to fifteen lamps can be run in series on a tramway circuit. 


A catalogue of arc-lamps has reached us from the Jandus 
Arc-Lamp and Electric Company, Limited, Hartham- 
road, Holloway, N. Special attention is called to the 
Jandus regenerative flame -lamp (described in En«i- 
NEERING, vol. lxxxv., page 256), but the catalogue also 
describes ordinary Sealed lamps and lamps for photo- 
graphic and other pu 4 Bne of the latter, the 
**Dalite” lamp, gives a fight so closely resembling day- 
light in quality that colours can be matched with great 
accuracy, so that this lamp should be largely used in 
factories and business houses handling coloured goods. 
Prices of the lamps, and of all accessory apparatus, such as 
resistances and cut-outs, are stated. 


From Mr. C. A. Matthews, 12, Newport-road, Chorlton- 
cum-Hardy, Manchester, we have received circulars 
describing the elastic couplings manufactured by the 
Berlin Anhaltische Maschinenbau A.G., Dessau, Ger- 
many. These couplings consist of cast-iron or steel discs, 
one being fitted to the end of each of the two shafts to be 
connected. Through the faces of these discs, and near 
the ed a number of holes are bored exactly opposite 
each other, and into these holes leather or rubber studs 
are placed, and held in position by means of spring rings. 
The drive is transmitted through these studs, a smal] 
amount of side play being left to give the necessary 
flexibility. The couplings can be run in either direction 
and reversed, and they are easily uncoupled without dis- 
turbing the shafts by removing the leather studs. Dimen- 
sions, weights, and prices are given of couplings, from 
the smallest size up to those suitable for rolling-mill work. 


Having recently completed a series of experiments on 
special steels for motor-car and air-ship construction, 
essrs. Vickers Sons and Maxim, Limited, River Don 
Works, Sheffield, have issued a revised catalogue describ- 
ing these steels. The first to be dealt with is nickel- 
chromium steel suitable for forgings, such as crank-shafts, 
connecting-rods, &c. This steel, although the guaranteed 
elastic-limit stress is 40 tons per square inch, is remark- 
ably tough, bars 1 in. square being shown bent double 
cold without si of fracture. e results of tensile, 
torsion, and Wohler tests are also given, and a number 
of forged and stamped motor-car parts are shown tested 
to destruction to exhibit the toughness of the steel. Two 
ds of case-hardening steel are described, one a 
nickel steel and the other a mild steel. The former 
gives a glass-hard surface with an interior core of great 
tensile strength’ without brittleness, while with the 
mild steel a tough fibrous core of less strength is 
obtained ; these steels are suitable for gears and other 
wearing parts. Messrs. Vickers also manufacture 
two special brands of steel for gear-wheels, respectively 
known as “Silent” gear - steel and self - hardening 
nickel- chromium gear -steel. The process of making 
gears from steel of the former brand is as follows :—The 
stam wheel-blanks are roughed out to within about 
0.04 in. of finished size, and then hardened and tempered 
so that they can just be finished with a slow speed and 
small cut. ‘Thus the deformation which occurs in harden- 
ing is removed, and the gears, being quite true, run 
noiselessly ; also the teeth of gears formed in this way 
develop “‘ hammer-hardness” in running, so that very little 
wear takes place. The self-hardening gear-steel is quite 
soft and easily machined, the finished machined gears 
being heated to a full red and allowed to cool in the air, 
the steel then becoming almost unfileable, but not at all 
brittle; with this method of hardening very little dis- 
tortion occurs, so that the gears are quiet in running. 
The catalogue also illustrates a number of drop-stamp- 
ings of front axles, crank-shafts, and smaller motor-cat 
parts, made in mild, nickel, and nickel-chromium steels. 








METALLIC PERMANENT Way.—The value of the chair 
and metallic sleepers exported from the United Kingdom 
in September was 41,442/.,as compared with 13,941/. 11 
September, 1908, and 60,796/. in September, 1907. Th: 
aggregate value for the nine months ending September °« 
of this year was 307,106/., as compared with 332, 6327. anc 
417,3771. in the corresponding periods of 1908 and 1%" 
respectively. India took chairs and metallic sleeper 
to the value of 89,342. in the first nine months of this 
year, as compared with 125,38. and 213,335/. in the cor- 
responding periods of 1908 and 1907 respectively. 
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GRAPHICAL ILLUSTRATIONS OF PRO- 
FESSOR KAISERS THEORY ON 
CALCULATING STRESSES AND 
STRAINS IN BUILT-UP GUNS. 


By A. Brempere (of Messrs. William Beardmore 
and Co., Limited, Glasgow). 
INTRODUCTION. 


Ir is common knowledge that the Kaiser gun 
theory is widely used by many experts interested in 
the subject of building up modern ordnance. The 
formule, however, to which it leads (vide Kaiser’s 
‘‘ Construction der Gezogenen Geschiitzrohre, 
1900)* appear to be somewhat lengthy and cumber- 
some, and therefore the writer has assumed that a 
simple — treatment of the whole subject 
might not be without interest to gun-makers and 
others who are familiar with the Kaiser theory, or 
may be inclined to give it more than a passing 
notice. 

The principal difference between the various 
theories published up to date are that in some 
cases the stress is taken as the guide when calcu- 
lating the elastic strength, in some the strain, and 
in others the shear. The Kaiser theory for calcu- 
lating elastic strength is founded upon compound 
strain, and the intensities of stress to be provided 
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against are equal to the modulus of elasticity x com- 
pound strains at the respective points in question. 
Comparing the Kaiser theory with Lamé’s, and 
taking as an example a point on the inside surface 
of a cylinder open at both ends, and sustaining an 
interior pressure P), Lamé gives the intensity of 
tensile and compressive stresses as 
Py x ba De and P, respectively. 
According-to Kaiser, 
D,? + De? 
Po* De— De 
are two perpendicular normal stresses acting simul- 
taneously on an element at the point mentioned, 
and each producing strains independently of the 
other in three different directions—tangentially, 
radially, and longitudinally—and as Kaiser places 


the 1 ss being 4, the resultant 
m 


and Py, 


Poisson ratio 


strains will work out as follow :— 
The tangential tensile strain 
-~+Po, Di+Di, Po 
+k *p?-De 35 
1 2 D,? + D,? 
EX 3 * Dr- De ** 
The radial compressive strain 
—-—— Py x D,? + De 
E 3E_ OD; - D? 
1 2,2D?-D?, p 
Ex3 D,? - De ° 
The longitudinal compressive strain 
Po , D?.+ Dé Be gt 
3E D2-D,? 35 E 
=. a > x Po. 
D?- De 
_ The equivalent simple stresses which, acting 
ne, would produce these strains are, according 
© Kaiser :— 
‘n the direction of the tangent 
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= + xX @ 
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* First Edition 1892, 








= +2, 2D*+ DP 
3 D? -— D,? 
In the direction of the radius 
_2. 2D*- De 
3 OUD? - De 
In the direction of the axis of the cylinder 
2 oe D, 
3 D?- De x P. 

This article is written wholly with a view of show- 
ing the advantage of the graphical method when 
approaching a problem like gun-building, and the 
author has no intention of trying to demonstrate 
that Kaiser’s theory is either more or less reliable 
than other theories written on the same subject. 

The various questions which may arise during 
ar ener are dealt with graphically in the 
ollowing order :— 

I. Internal pressure in a single-hoop cylinder 
(Figs. 2 and 3). 

i. External pressure (4 to 6). 

III. Internal and external pressure acting simul- 
taneously (7 to 9). 

The different conditions which may occur in ITI. 
are then discussed (10 to 16), and, the ground being 
thus pre 4 

IV. The elastic strengths of a gun section are 


x Py 


Internal Pressure. 
To find :— 

Eqivalent tangential tensile stresses, T, and Ty, at 
outside and inside, when internal pressure P, is 
known ; or, ag ay | one of the three, to find the 
other two (see Fig. 2). 

Kaiser's Formule, 
2 
T, =P eupsneailies 
1 o * (@- 1 
2 (2 28 + 1) 
3(a22 -1) ° 
D2 
a=) 
De 


Longitudinal stress (compressive) = — 4 Py x s 
a 


(1) 


Ty = Py x (2) 


(3) 

(4) 

Longitudinal contraetion per unit length 

a4 1 2 
bat mae Ser a 
Graphical Method. 

Let internal pressure P, be known. On line a set 
off hV = Py. Join A V, and produce to line 7, 
cutting line 8 at W, and line y at X. 

Distance ¢ W represents tangential tensile stress at 
outside, Ty and 


Distance represents tangential tensile stress at 


(5) 





entirely worked out graphically, and the tensile 


ok 
XX; 


and (17 to 24) compressive stresses of the various 
hoops are considered. 

The normal pressures existing between the hoops 
are then investigated, Fig. 28 (the determination 
of which decides the amount of shrinkage neces- 
sary), and, following this, consideration is given to 
the question of replacing an inner ‘‘ A” tube in 
either a steel or wire-built gun (35 and 38); and, 
finally, the wiring question is approached from 
both Kaiser’s and the ‘‘ Text-Book of Gunnery” 
points of view. 

Formula (2), below, is due to E. Winkler’s investi- 
gations, acknowledged by Kaiser in his above-men- 
tioned treatise. iser’s theory is what Professor¢ 
A. Morley designates as a ‘‘ maximum strain” th 
in his ‘“‘Strength of Materials,” 1908, and will 
be found to be identical with the one given by 
Professor C. Bach in his book ‘‘ Elastizitaét und 
Festigkeit,” 1905, page 554, when the fact is con- 
sidered that Kaiser is dealing with an ‘‘open” tube, 
and Bach with one closed at both ends. The 
theory advocated by Colonel L. Jacob in his book 
** Résistance et Se sy 4 gn a Feu,” 
1909, e 22, coincides also with the one given b 
Sees, well as the theory given in « Ordnance 
and Gunnery,” 1907, by O. M. Lissak. 

The tangential, radial, and longitudinal stresses 
(tensile and compressive), as well as the normal 
pressures and the amount of shrinkage required, 
are all worked out by means of four horizontal 
lines a, B, y, and 8, placed at different definite 
distances from centre of gun section. 

Position of line a (point h).—Found thus :—-Join 
A C (see Fig. 1), cutting internal circumference 
ate'. Join ae’, which will cut line A B at point h. 

Ph of line 8 (point e).—From A set off A e 
= 2h0. 

Position of line y (point < Pg B'B at 
such an angle that BB 3 O, or generally 


BB=—™ BO. 
™m — 
Make O h! = Oh, with centre Band distance Bh’, 


draw an are, cutting B B! at c (or a special set-square 
may be used as indicated above). 


SX 


Project X on line y to X! on line 8; then W X! = 
4 


=S 
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\\ 
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This graphical 


eye is correct, because the 
triangles a hO an 


A Oc are similar, whence 


D2? D,? - De 2 D,? + De 
Ok = —2.,-Ab= ©, andAf=#%, ~™) ‘) 
2D, ident tet ilies | 
Ty _ Af _ 2(2D,? + Dy?) _ 2(2 0% +1) 
P, Ah 8(D?-D.) 3(2- 1) 
Note.—In the above diagram 4¢ W is equal to the 
longitudinal] stress (in this case compressive). 
Knowing the equivalent tangential tensile stresses 
T, and T,, at outside and inside, to find :— 

Equivalent tangential tensile stress and radial com- 

pressive stress at any point D (see Fig. 3). 
Kaiser's Formule. 
Equivalent tangential tensile stress at point D 
= . 2 D;? : 
saz (2 pe +4) P . . 6) 
Equivalent radial stress at point D 
D2 
2 - 1} mx 
Graphical Method. 

Through points A, D, and Y draw lines N F, R K, 
and P ” 2g From Y set off Y G = equivalent tan- 
gential tensile stress at inside (Ty). 

From A set off A E = equivalent tial tensile 
stress at outside (T,). Through G draw O'G F, 
and project E to D! on linea. Join F D!, and pro- 
duce to H. Project H to H!, and make H! P=H'G. 

Draw PN. With centre 0!, describe semi-circle a G c, 
and join K ¢, cutting circumference at d', Join ad’, 
cutting O' F atd. Through ddraw L! Ld. JoinK H 
and RH, cutting L'! Ld at L and L! respectively. 
Project L! to R', and L to M, on R K. en 

D M = equivalent tangential tensile stress at point D, 
and 
D R! = equivalent radial compressive stress at point D. 
Continuing, 

Join N H, cutting linea at 8. ProjectS toS'. Then 
AS! = or radial compressive stress at ont- 
side and P = equivalent radial compressive 
stress at inside. 

Points E, M, and G are points of tangential tensile 
stress curve, and 

Points P, R', and 8! are points of radial stress curve, 


D = dia- 
meter at 
any point 
9 " 

=~ 38-1) | om 





Position of line 8.—Point B. 


Note.—A E= AS! x 3 
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External Pressure. 
To find (see Fig. 4) :— 


Equivalent henge com ive stresses C, and Cy 
at outside and inside, ne outside pressure P, is 
known, or : 


Outside pressure P, and tangential compressive stress 
hen tangential compressive stress 


C, at outside, w: 
Cy, at inside is known. 


Kaiser's Formule. 


\ 2 (x? + 2) 
a bar + 8 
si 1* $(e? - 1) ” 
24 
Ga - Bx 5. 9 
0 i (9) 
a aS 
3: — 1 
zg? = Dt’ 


Longitudinal] stress (tensile)=4 P, 
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Longitudinal elongation per unit length 


es i 27? 
mah.* y* Bo 


Graphical Method. 

Let outside pressure P; be known. 
hZ=P,. JoinA Z, and produce to line 4, cutting 
line 8 at g, line y at A}, and line dat k. 

Through B draw B m parallel to A Z k, cutting line 
yatm. Project g to p on line >. 

Distance k B = distance h!m = equivalent tangential 
compressive stress Cy at inside. 

Distance p m = equivalent tangential compressive 
stress C, at outside, while h! p = Cy—C, = $ P). 
Note.—In above diagram 4k B or 4 h! m is equal to the 

equivalent longitudinal stress (in this case tensile). 


Modification of Fig. 4 (see Fig. 5) :— 
To find outside pressure P,, and tangéntial com- 


pressive stress Co at inside, when tangential com- 
pressive stress C at outside is known. 


(11) 


On line a set off 













| radial stress at Z is, according 
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| Graphical Method. 
Transfer line 5 to line 5', making er = f B ; on line 
5! make rn = (Cj, join An, and produce, cutting 
line 6 at k, and line a at Z Then bZ = outside 
pressure P,, and k B = tangential compressive 
stress at inside Cp. 

Knowing the equivalent tangential compressive 
stresses, C, and C,, at outside and inside, to find 
(see Fig. 6) :— 

Tangential compressive stress and radial stress at any 

point D. 





Kaiser's Formule. 


Tangential egeee stress at Point D 
ee 1” al 12 : 
-* sa - pi? petty (12) 1p = dia- 
| Radial stress at Point D a 5 
{ =’ { 2 Di? _ 72\p, ase 
| ~ s@@-al* Dp 75 
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(27.4) 


Graphical Method. 

Through points A, D, and Y draw lines NF, RK, 
and P From Y set off YG = tangential com- 
pressive stress (inside) Cp. 

From A set off A E = tangential compressive stress 
(outside) C,.. Through G draw O! G F, and project 
E to D'on linea. Join F D!, and produce to H. 
Project H to H!, and make H! P = fi G. 

Draw PN. Find point d on line O'F, as 
shown on Fig. 3, and draw line d L L’. 

Join KH and RH, cutting d LL! at L 


and L! respectively. Project L! to R 
and L to M, on K R. 
Then 


DM = equivalent tangential compressive 
stress at point D, 
and 
D R! = equivalent radial stress at point 
D (compressive). 


Continuing, 
Join NH, cutting linea at S. Project S 
toS'. Then AS! = radial compressive 


stress at outside, and Y P = radial ten- 
sile stress at inside. 
Points E, M, and G are points of tangen- 
tial compressive stress curve, 
and 
Points P, R!, and S! are points of tangen- 
tial radial stress curve. 

It is interesting to note that the equivalent 
| j a to Kaiser, zero, and that 
equivalent radial tensile stress will exist between Zand Y. 

Note.—G Y = YP x 3and GH! = H'P = 4 C). 
Internal and External Pressures. 


To find (see Fig. 7) :— 


Inside pressure P, when outside pressure P; and 
equivalent tangential tensile stress Ty at inside, are 
known, or 

Tangential tensile stress Ty, at inside, when pressures 

, and Po, at outside and inside are known, 


Kaiser's Formule, 


m 3 
Po= gay i{@-1T+229P,} - (4) 
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| 
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| 





2 f : 
To = sa - 1) {(2 2 + 1) Po - 3 2? P,} (15) 
Longitudinal stress (tensile or compressive) 
9 
a , - x a 1 m (2? P, ~ Py). (16) 


"Same {( 


Elongation per unit length 
3 E 2#-1 
Graphical Method. 
Proceed from outward pressure P,, as shown in 
Fig. 4, and find Z on line a, and m on line y. 

On line y from ‘*m,” set off m X (outwards) = tan- 
ential tensile stress (inside) Ty. Join A X cutting 
ine a at V, and line 8 at W. Project W to “‘t” 

online y. Produce B m, cutting line 8 at “‘S.” 





x x (a2 P, — Po). (17) 


en 
ZV = internal pressure Po, and mt = tangential ten- 
sile stress (outside) T), and 4S W = longitudinal 
stress (in this case compressive). 
Modificetion of Fig. 7 (see Fig. 8):— 
To find outside pressure P, when 
Tangential tensile stress (inside) Ty and inside prcs- 
sure Py are known. 








Graphical Method. 
On line ¥ set off f X=tangential tensile stress (inside) 


Ty. Join AX, cutting lineaat V. From V set 
off V Z) = inside pressure P,. 

Join A Z! and produce, cutting line y at ‘‘k'.”  Pro- 
ject “‘k!” to “‘k” on line & Join A k, cutting line 
aat Z. Then h Z = outside pressure P). 


Knowing the equivalent tangential tensile stresses 


T, and T,, due to pressures P, and P, (at outside 
and inside). 


To find (see Fig. 9) :— 
Tangential tensile stress and radial stress at any point D. 


Kaiscr’s Formule. 
At any point D (diameter = DD). 
Tangential tensile stress 
2 §(2 DY” 1) Py (290 +a)P 1 (as) 
eae | alt ta Dp? rf | 
Radial stress 
.. eee: _ [eD*_2\ Pp, \ «09 
2m 1) Po (23 a) Py f | ) 
Graphical Method. : . 
Through points A, D, and Y, draw lines FN, K R, 
and G From Y set off Y G=tangential tensile 
stress (inside) Ty. From A set off A E = tangential 
tensile stress (outside) T,. Through G draw ¢ IGF, 
and project E to D! online a. Join F D! and pro- 
duce it to H. Draw H H!, and make H! P= H'G. 
Draw PN. Find point ‘‘d” on line F O!, asshown 
in Fig. 3, and drawd LL. Join K H and RH, 
cutting dL Li at L and L! — “ed Project 
L to M, and L! to R! on K R. en 
DM = tangential tensile stress at point D, and 
D R'=radial stress at point D (compressive). 


Continuing, 


Join N H, cutting line a atS ; project Sto S!. Then 
S! = radial compressive stress at outside, and 
Y P = radial stress at inside (compressive). 
(Curves)— 
Points E, M, and G are points of tangential tensile 
stress curve, and , : 
Points P, R!, and S! are points of tangential radial 
stress curve (compressive). 
(To be continued.) 
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THE NEW TROLLHATTAN CANAL. 


Tue Swedish Government must be commended 
for the energy and care with which they have 
conceived and carried out several comprehensive 
schemes for the improvement of communications 
and the advancement of the country’s industries. 
The last important action in this direction is the 
passing by the Legislature of the Bill for the new 
Trollhitttan Canal, or, as it is officially called, 
an improved waterway between Lake Vinern 
and the Kattegat, which involves an expenditure 
of 22,800,000 kr., or 1,266,0001., and provides for 
future extensions. 

Swedish engineers have done some brilliant work 
in canal construction in days gone by, and large 
canal plans have at different times, as far back as 
the time of Gustavus Vosa, engaged the attention 
of Swedish rulers. Polhem, the eminent Swedish 
engineer, started the work on the Trollhattan Canal 
in the year 1718, but the death of Charles XII. the 
same year brought it to a standstill, and it was not 
resumed until the year 1748, only, however, in 
order to be again temporarily abandoned. The 
first practical canal with locks past the Trollhattan 
Falls was built by Nordenvall during the years 
1795-1800, whilst the complete canal in its present 
shape dates from the years 1838-44. 

This canal can no longer grapple with the vastly 
increased traffic, now averaging some forty - two 
vessels per day, with as much as ninety on specially 
busy days, and a number of different schemes have, 
during the last few years, been investigated and 
discussed by special commissions and experts. It 
must be remembered that the Trollhattan Canal is 
only a portion of the complete waterway between 
the North Sea and the Baltic, by way of the large 
lakes of Vanern and Viittern, and that it conse- 
quently is of vital importance to the traftic. 

Exhaustive reports have been prepared by various 
institutions and bodies for the guidance of the 
Trollhattan Canal and Water-Works Company in 
their drawing up of the definite proposal as passed 
by the Parliament. 

With reference to the dimensions of vessels ad- 
missible to the canal according to its depth, the 
following table shows the results arrived at :-—- 











S | : > 2a 
Baa| #4 | 83 | 8o [BS BE 
— $33 3 8 $3 S285 
$ es | $§ $ $s S50 
Fa>| ES | Es | ES Ens 
S S i} 5 |S 
metres | metres | metres | tons | 
3-metre canal 65 9 800 430 
pias x 4 | 7 | 1050 | 1360 | 730 
5 ” a 5 86 12.50 | 2400 | 1330 
6 ,, 9” a 6 106 15 4300 | 2460 
tes ” ‘a 7 125 18 7100 | 4060 
| 


Among other fundamental technical rules adopted 
may be mentioned that the sectional area of the 
waterway must be about six times the sectional area 
of the largest vessels, a regulation, however, which, 
on account of the natural sectional area of the 
river, has only a practical importance in connection 
with the deepest canal schemes. In the river the 
distance between the bottom of the vessel and the 
bottom of the river must be at least 20 per cent. of 
the greatest vessel’s depth. Inthe canal, with still 
water, through rock, each vessel must on each side 
have free water of 20 per cent. the breadth of the 
largest vessel’s breadth ; when two vessels meet, 
the distance between them must be about double 
that. This will, with a double canal, make the sec- 
tional areaof the canal beneath low-water level about 
three times the largest vessel’s sectional area below 
water. The distance between the keel and the 
bottom of the canal must be at least 10 per cent. of 
the greatest vessel’s draught. 

or calculating the increase of sectional area at 
curves the system of Oberbau-direktor Rehder, 
Liibeck, was adopted. 

lhe locks have been dimensioned according to 
the following principles :— 

Smallest breadth =greatest breadth of vessel +10 per cent. 

Depth at sill=greatest depth of vessel +10 per cent, 


length: 4 metres depth, 72 metres; 5 metres depth, 
90 metres ; 6 metres depth, 110 metres 


The other dimensions agree fairly well with those 


drawn up by the road and water construction de- 
parinent, which are given in the next column. 

lhe principal difference between the above rules 
+ those adopted in the final plan is constituted 


material increase of the sectional area partly in 
= are at 


the still-water portions of the canal, whi 





once being constructed as ‘‘double” and partly in 
the locks. Both these extensions have been con- 
sidered necessary to ensure an expeditious transit. 


4 Metres 5 Metres 6 Metres 











Depth, Depth. Depth. 
metres metres metres 
Bottom breadth of canal, least ..| 16 21 26 
Ditto, inescapes .. * ial 25 30 35 
Ditto, in turning places .. if 80 100 120 
Ditto, in riverand lake .. ie 30 40 50 
Speed of current, if possible not 
ex! ing .. - : e 12 1.1 1 
Smallest radius of curve .. ; és 600 


As regards the direction of the canal (see Fig. 1, 
on page 570), several schemes were under considera- 
tion; it was a question whether the canal should go 
direct from Lake Vinern to Uddevalla, or in the 
main follow the valley of the Géta River, as does 
the present canal, a third alternative being at once 
discarded. Against the Uddevalla project there 
were several serious objections: the cost would be 
heavy, from 47,000,000 kr. to 57,000,000 kr. 
(2,600,000/. to 3,050,000/.) for a 6-metre waterway, 
without materially shortening the distance; further, 
the Uddevalla Canal would draw the traffic from 
Gothenburg and Trollhittan, the latter being one 
of the most favourably situated places in Sweden 
for industrial enterprise, and Gothenburg being 
Sweden’s most important commercial centre with 
a large industry of its own. 

The new canal, as already mentioned, will in the 
main follow the lines of the present canal, although 
there are some deviations, as may be seen from 
Fig. 1. From Lake Vinern to Vassbotten the new 
waterway will be more westerly, principally on 
account of certain railway considerations. It is 
proposed to extend the water level of Lake Vinern 
as far as Bommen, where there will be a lock, 
and room will be reserved for further locks. The 
present lock at Bommen can henceforward bé used 
with advantage for smaller vessels, timber-floats, &c. 
A profile of the canal between Lake Vanern and 
Gothenburg is shown in Fig. 2. 

The low-water level of the Géta River between 
this place and Trollhittan will be raised 0.41 metre 
to 38 metres above the level of the sea (so as to 
reduce the cost of deepening), which can be more 
easily done now that the State has become the 
owner of the Vargién waterfall, &. Past the 
Trollhattan Falls the straighter alternative for the 
canal has been chosen; at Holmen’s brick-works 
there are to be double rows of locks between 
Akersjé and the river, four locks in each row, three 
of which are coupled stair-fashion, as may be seen 
in Figs. 1 and 3. The State already controls most 
of the land required for this purpose. This route 
can, with advantage, be adapted for a canal up to 
6 metres depth, but for a 7-metre canal it would 
hardly allow of sufticient room for the large locks 
required. 

The water level of the river is also raised between 
Akersvass and Strém, so that the fall, and with it 
the lock, at Akerstrém disappears, and a corres- 

nding height of fall, perhaps with part of the 

lottberg Fall, can be made available at Strém or 
Réda Berget. The State has also purchased the 
necessary property for the realisation of this plan, 
and both the Akerstrém and the Flottberg Falls 
are already State property. The pro arrange- 
ment of locks at Strém may be seen in Fig. 4. 

The water profile between Olidehalan and Strém 
will be in accordanee with the following table of 
heights, provided that the Strém Fall is maintained. 


Low-Water |Mean-Water High-Water 





Level. Level. evel. 
At Olidehalan + 6.60 +7 i; +8 
,, Akersvass + 6.30 +645 | + 7.50 
Above Strém + 6.25 + 6.25 + 7.80 
Below _,, — 0.25 + 0.80 + 2.15 





The conditions of the current between Strém 
and Réda Berget are at present precarious in 
several places, owing to cramped sections, &c. The 
1902 proposal recommended the abandoning of the 
installations at Lilla Edet and Strém, and that 
the level of the river should be carried as far as 
Roda Berget, where a dam should be constructed, 
a lock built on the western shore, and the aggre- 
gate water power tapped and exploited on the 
eastern side. Several objections are being raised 
to this plan, amongst them that neighbouring 








works and property would have to be submerged 


.| has, however, 





or otherwise affected by the raising of the water 
level of the river on this section, It is also a 
somewhat serious matter to remove the power 
exploitation close upon 3 miles lower down the 
river, and thereby probably upset a number of 
existing arrangements, This plan (alternative «) 
n modified and made practicable 
(see Fig. 5), whilst at the same time a second 
alternative (alternative 6) has been prepared, 
according to which a lock would be constructed 
close to the present upper lock, where it can be 
made entirely in rock ; the location is convenient 
from a navigating point of view, and allows of the 
construction of additional locks. Should the new 
lock, as suggested, be placed at about the same 
locality as the present upper lock, a new lock of 
same dimensions will have to be constructed for 
the sake of carrying on the traffic whilst the works 
are proceeding. , ’ 

According to alternative 6 the water-power will 
be exploited at Lilla Edet (see Fig. 4), and should 

ield the same power as at Ré t. The 

tate, through the purchase last year of Lilla Edet 
paper-mills and through its previous ownership of 
the old lock and some land at Lilla Edet, owns the 
necessary land for such installation ; and the State 
also, through purchase, owns all the water power 
with the exception of the distance below Lilla Edet, 
which with average water level only amounts to 
15 centimetres fall over a distance of 400 metres, 
and consequently is useless. Between Rida Berget 
and Gothenburg the canal follows entirely the course 
of the Gita River. 

Some of the figures used in the calculation of 
costs may be of interest ; they are based upon the 
present price of labour. The mud is to be trans- 
ported in barges and discharged direct without 
elevator :— 

Per Cubic Metre, 


Transport for distances less than . 
1 kilometre... # “i. ... 0.50 kr, (68d.). 
Transport for distances between . 
1 and 5 kilometres is ... 0.60 kr. (8d.) 
Transport for distances between 


5 and 10 kilometres 


0.70 kr. (94d.) 
Transport for distances . 


between 


10 and 15 kilometres... ... 0,80 kr. (10§d.) 
Transport for distances between 
15 and 20 kilometres 0.90 kr, (1s.) 


Discharge with a mud-elevator entails an addi- 
tional cost of 15 dre (2d.) per cubic metre. For trans- 
port on shore the charge is 0.20 kr. (24d.) per cubic 
metre for distances up to 1 kilometre, and 0.05 kr. 
(3d.) for each additional kilometre. The transport 
is expected to take place in trucks on rails, The 
charge for harder soil is made according to a fixed 
scale. The normal cost of blasting rock is fixed at 
5 kr. (5s. 63d.) per cubic metre on dry shore, and 
30 kr. to 35 kr. (11, 13s. 4d. to 11. 18s, 11d.) under 
water. The price for blasting under water has been 
put at such a moderate figure on account of the 
great quantities which have to be blasted, which 
fact will make it possible to go in for such efficient 
plant that blasting can be carried on in the most 
rational manner ; ordinary earth work has been put 
at 2 kr. (2s, 24d.) per cubic metre. , 

With regard to the locks the calculations refet 
to single locks at Brinkebergskulle and Strém, 
but double locks both at the isolated lock at Troll- 
hittan and at the three coupled locks there. The 
dimensions of the locks have already been referred 
to, and particulars of construction will be seen 
from Figs. 6, 7, and 8, page 571, for 5-metre locks 
(double) at Trollhittan. 

The calculations also comprise the cost of other 
depths and combinations than those eventually 
adopted, which will appear from the following 
table :— 

For 3-Mctre Waterway. 
With double breadth the whole way 16,580,000 kr. (920,000/.) 


4 Metres, 


With reduced breadth at Karls 
Graf and in the mountainous 
section of canal a3 .. 22,280,000 kr, (1,280,0002.) 

. With’ double breadth the whole 


way - j .. 22,810,000 kr. (1,260,0007,) 


5 Metres, 


. With reduced breadth at Karls 
raf and in the mountainous 
section of canal ee .. 82,230,000 kr. (1,790,0001.) 
. With double breadth the whole 
way a “7 .. 83,780,000 kr, (1,870,0002. ) 


— 
— 


6 Metres. 


. With reduced breadth at Karls 
Graf and in the mountainous 


section of canal oa .. 47,140,000 kr. (2,610,0001.) 
. With double breadth the whole 
way “> avy “a .. 49,820,000 kr. (2,760,0002.) 
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The foregoing table shows the somewhat remark- 


able fact that of 4447 and 4579 vessels respectivel 
which during the years 1901 and 1906 passed throug 
the canal, no less than 3471 and 3356 respectively 


were 5 metres draught or less, and that of these 
latter about half were 4 metres draught or less, in 
spite of the canal as early as in 1883 having a depth of 
7.20 metres. Statistics from the Emperor William 
Canal show a similar state of affairs. 

The quantity of water used for filling a lock is 
given in the following table :— 


Brunkeberg Kulle. Trollhattan. 
Cubic Metres. Cubic Metres. 
8-metre canal .. ics 4,600 6,350 
qos 7 ; as 5,900 8,000 
5B wy ” 8,500 11,300 
Grin 12,600 16,400 
7 17,890 22,700 


The amount required for the Strém lock will be 
about the same as for the Brunkeberg Kulle lock, 
and the time for filling and emptying a lock at 
Trollhiittan with the different depths of the canal is 
respectively 4.45, 5, 5.5, and 6 minutes. 

The new canal should, with alterations or addi- 
tions, easily brought about, answer the requirements 
for the first forty years—that is, provided it is ready 
in the year 1915, to the year 1955, when an annual 
traftic of about 6,000,000 tons may be looked for. 

- The work is divided into five sections :— 

A. Comprising the dredged inlet from Lake Viinern 
and the distance as far as Trollhiittan, a dis- 
tance of 13.45 kilometres. 

B. Omens the waterway past Trollhiittan to 
Akersstriém, from 13.45 to 18.55 kilometres. 

C. Comprising the waterway from Akersstrém to 
Lilla Edet, from 18.55 to 34.15 kilometres, 

D. Comprising the waterway past Lilla Edet to Rida 

- Berget, from 34.15 to 40.65 kilometres. 

E. Comprising the waterway from Réda Berget to 
the railway bridge of the Bohus Railway, 
Gothenburg. 

The calculated cost of the different sections is as 
under :— 


Kr. 
A 5,710,000 
B 13,060, 000 
C 740,000 
D 3,690,000 
K ; ; a 1,800,000 
Other work (damming, &c.) ... 650,000 


25,650,000 


In order to obtain the cost of the first stage of 
the new canal, with only single locks at Trollhattan, 
a sum of 2,850,000 kr. has to be deducted from 
the above, leaving a final cost of 22,800,000 kr., or 
1,266,000/., which is the sum voted by the Riksdag. 

The power-station at Lilla Edet, calculated to 
yield 28,000 horse-power, is meant to contain four- 
teen turbines, besides four smaller ones for exciting 
purposes; the cost amounts to 6,500,000 kr. 
(360,0001.), whilst a similar power-station at Réda 
Berget comes out at 8,900,000 kr. (494,000/.), on 
account of additional dam construction, &c. 
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Hund-Book on Tacheometrical Surveying. By C. Xypts, 
C.E., of the E.P.C. of Paris. With cuts, plates, and 
diagrams. London: E. and F. N. Spon, Limited. 
[Price 6s, net. } 
THERE -is doubtless a large field open to the topo- 
grapher in this country, and still more in the 
Colonies, where an unmapped area of wide extent 
invites examination, Possibly local governments, 
persuaded of the importance of accurate measure- 
ment on purely economic grounds, will employ a 
skilled staff to lay down a primary talengiliniion, 
and fix a number of points with precision, to serve 
as the foundation of less accurate surveys. After- 
wards, methods that give a speedy result are 
needed, and ingenuity has suggested processes, 
such as the photo-topographic, which in the hands 
of experts has been found te yield excellent results. 
Mr. Xydis champions another method, which 
appears to be suitable under certain conditions, if 
rather large limits of error are recognised and _per- 
missible, But to use any process with effect some 
considerable training is needed, and this instruction 
it is difficult to get under the eye of an experienced 
master, skilled in the use of various methods. It 








is to meet this difficulty of the want of personal 
instruction, so far as it can be met without the 
actual use of instruments in the field, that the 
author has prepared this little treatise. Personally 
we distrust the er of such methods. Surveying 
seems to be one o 


be acquired from books. A student unacquainted 
with the subject, and coming to it without any pre- 
paration, might think many of these chapters, short 
as they are, difficult to understand, and fail to grasp 
their purpose. The novice trained at the desk is 
apt to find unexpected difficulties reappear with a 
fresh case. This is not peculiar to surveying nor is 
it any fault of the author. It is probably inevit- 
able, wherever it is sought to give instruction in a 
mechanical subject by rule. If Mr. Xydis is 
writing for those who have already had some prac- 
tice in plotting with the aid of the steel tape and 

lane table, and now proposes to facilitate the work 
G introducing the tacheometer, he is likely to meet 
with more success. If this be his object, it is not 
made very clear, and some of the instructions or 
hints are such as would be supplied to the utterly 
inexperienced. 

Since the main advantage underlying the tacheo- 
metrical method of surveying is to be able to dis- 
pense with the chain by employing an optical device 
for determining the distance, the theory of the 
instrument is of the utmost importance. The 
author's examination of the theoretical side, how- 
ever, is rather disappointing. The description of 
the instrument itself is banished to an appendix, 
and practically all references to special devices 
which have been introduced to facilitate its use, or 
increase its accuracy, are omitted. 

The Porro lens, it is true, is mentioned and its 
advantages acknowledged, but the Fennel form of 
instrument obtains only a scanty mention in the 
text, and the Hammer device is not mentioned at 
all. The employment of the Fennel tacheometer is 
disapproved. Itis contended that the only grounds 
upon which it can be recommended is the reduction 
of the amount of office work, while, on the other 
hand, this reduction is set off by an increase in the 
field observations. The only criterion that we 
should be inclined to admit is the relative accuracy 
possessed by different forms of instruments, and 
on this point of comparison the author offers 
no information. But on the amount of error 
inherent in the method the author’s remarks, based 
on a long experience, are valuable. We may quote 
one which, we believe, sums up the whole situation. 
Also, it appears to us to knock the bottom out of 
the author's case. ‘‘ You can find in many adver- 
tisements different instruments which pretend to 
measure distances with the same accuracy as good 
chaining. As long as they are based on stadia, we 
cannot rely on them”! Then, it may be asked, why 
write a book to recommend a method which is unre- 
liable? For be it remarked, the proposal to deter- 
mine the distance of an object of known size by 
measuring its telescopic image is not confined to the 
plotting of small areas. The author would extend 
the application to surveys that may cover an area 
ten or fifteen miles wide, when it may be necessary 
to employ chains of triangles, in which errors are 
likely to become accumulative. It is unfortunately 
the case, from the principle adopted, that a large 
quantity has to be derived from a small one. The 
image is usually the hundredth part of the object 
measured, and consequently any error of observa- 
tion is necessarily multiplied 100 times. It is 
therefore not surprising to find the author admitting 
that in the measurement or deduction of a distance 
of from 300 to 350 metres, errors of 50 to 100 centi- 
metres may be expected, and of 4 or 5 centimetres 
for differences of levels of 10 metres between station 
pegs. Dr. Hammer gives, for the form of instru- 
ment that he recommends, an error of 0.6 metre 
in a measurement of 250 metres, and of about 7 deg. 
in the determination of true level. These errors 
sufficiently indicate the limitations of the instru- 
ment and method, and suggest, perhaps, the class 
of work to which such means might be applied. 
The author accompanies his work with some tables 
which would be useful in reducing the observations, 
and diagrams for deriving the instrumental correc- 
tions graphically. 
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making his arrangements. Further, his experience 
has emphasised the necessity of those who would 
wish to replace horizontal retorts by vertical ones, 
showing that the economy of working justifies the 
large capital outlay involved in such a reconstruc- 
tion. The retorts at Derby are shown in Figs. 7 
Oruer systems of vertical retorts are being tried | to 14, on the present page and page 574, Fig. 7 
at Glasgow, Edinburgh, and Cleethorpes, but no | being an elevation of the charging side, while Figs. 8 
working results are tohand. The use of inclined | and 9 are a front elevation and a transverse section 
retorts set atan angle of 45 deg., introduced by the | respectively, to an enlarged scale. Fig. 13 is a 
late Mr. G. R. Love, at Guildford, has been | sectional elevation of the valve di -pi 
followed by installations at Market Harborough| The chairman of the South Metropolitan Gas 
and Swindon. Company regards Mr. Bell’s results, in the language 
The experience of Mr. A. T. Harris, at Market | of My. A. F. Browne, of the Vauxhall Gas Works, 
Harkorough, points to a difficulty in discharging | as a rehabilitation of the horizontal retort. But 
if the coal is one that expands, and to an increase | whether this really will ultimately stand as against 
of back pressure if a rich coal or an excessive | such systems as the Bournemouth, St. Helens, or 
temperature be employed. The latter could, of | other continuously-fed retorts, or against such as 
course, be relieved by ascension pipes at both top | the Koppers system, further experience and inves- 
and bottom of the retorts, but the other difficulty | tigation alone can decide, A juster view of the 
appears inherent, and suggests the desirability of | complexities of gasification would doubtless be 
leaving sufticient space over the charge for expan- | possible if the Derby modus operandi could be com- 
sion. As the working of Love’s retorts is inter- | pared under parallel conditions with the small- 
mittent only, the saving in wages over ordinary | diameter retorts at the East Greenwich Works of 
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inclined retorts cannot be so large as in some other 
systems, and it is not yet proved whether any 
increased value in products is obtained. 

The use of the intermittent heavily - charged 
retort, such as the Dessau and Guildford types, 
has suggested the possibility of obtaining equal 
advantages to those claimed, by means of existing 
horizontal retorts, charged nearly full by means of 
suitable machinery. 

Mr. J. F. Bell, M. Inst. C.E., at Derby, has 
been testing the soundness of this view by charg- 
ing retorts with weights of coal requiring respec- 
tively 6, 8,-10, and 12 hours for distillation. Ap- 
proximately these weights for a 22-in. by 16-in. 
Q-shaped horizontal retort, 18 ft. long, leaving with 
the heaviest charge a space at the crown of 2 in. to 
3in., have been about 1 ewt. per hour of distillation 
(see Fig. 11). So that while the same quantity of 
coal is dealt with, the cost of labour diminishes pro- 
portionately. Indeed, in some cases it may be possible 
to reduce the wages bill more than proportionately, 
to the length of the charge, because if the retort- 
house bea small one, a further saving may be effected 
by omitting one shift. It is desirable to take note of 
this factor, which also operates frequently in the 
case of the Dessau system, but is not confined to 
these two modes of gas-making. It is utilised in 
many of the coke-oven type of gas-generators, and, 
of course, if it can be accomplished without sacri- 
fice in other directions, is highly desirable. But it 
cannot, in the writer’s opinion, be said to be demon- 
strated as a general proposition that twelve-hour 
charges are better than six hours. Doubtless, in 
the case of Derby, the size of the installation, which 
is relatively small for machine-working, is a circum- 
stance that Mr. Bell has utilised to the full in 





Fig.7. ELEVATION OF CHARGING SIDE. 
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the South Metropolitan Company, in which both 
good quantity and good quality of gas was yielded, 
and which with present-day machinery could be 
worked at costs that would not be prohibitive. At 
the last half-yearly meetings of the South Metro- 
politan and South Suburban Companies it was 
announced that the method of heavy charges in 
horizontal retorts had been adopted, with the 
result of producing and selling a larger volume of 
gas per ton of coal than ever known in the history 
of the papouare companies. It was also stated 
that the illuminating power had been by the same 
method reduced, but whether the product of the 
two factors had reached a maximum was not stated. 
Following this announcement is one that the South 
Metropolitan Gas Company have ordered machinery 
for their East Greenwich works and their Vauxhall 
works, for the purpose of enabling their horizontal 
retorts *to be charged with 12 cwt. of coal each 
12 hours. The machines will be actuated by 
hydraulic power, and comprise Hunter - Barnett 
coke-pusher dischargers, and Arrol-Foulis adjust- 
able chargers. 

It was pointed out in the recent discussion at the 
Institution of Gas Engineers by Mr. J; H. Brown, 
the Nottingham Gas Engineer, that the form of 
chamber adopted by the Koppers Coke Oven Com- 
pany was likely to prove a safeguard against de- 
terioration of gas, whether in illuminating or 
heating value. If so, then a serious competitor to 
present-day methods may arise (installed already 
at Vienna and Bochum), inasmuch as labour charges 
would be at a minimum, and the products per ton 
of coal might reach a maximum commercial value. 
It is obvious from these general considerations 
that the line of future development is at an im- 
portant juncture, calling not only for enterprise on 
the part of gas engineers and their employers, but 
also for careful discrimination. 

The following summary of the working at Derby, 
by means of machinery made by Messrs. J. Jenkins 





and Co., Limited, of Retford, such as was de- 

scribed and Fyre oe yp vol. lxxx., 
es 444 and 445, wi ‘ord a good starting-point 
apart a study. By the kindness of Mr. Bell, adi 
| tional information to that contained in his paper is 
| incorporated in Table VIII., on the next e. 

Table VIII.:has been compiled as much as - 

sible on the lines of the preceding tables, pA prt 
‘do this the heat units have been converted from 
calories to British thermal units.- The main investi- 
gation set forth in Mr. Bell’s paper was that of the 
relative worth of light and heavy charges, and the 
table shows no advantage in the latter as to lighting 
or heating value of the gas per ton of coal. ‘There 
is an increase of velume of of coke as against 
breeze, of tar, and of sulphate of ammonia, the 
residual products for sale. The sulphur distribu- 
tion in the gas is not distinctly improved, and 
whilst the coke was harder, more of it was required 
for heating the retorts. 

These results were obtained when using medium 
Derbyshire gas coals to which was admixed 25 per 
cent. good rough Derbyshire coking slack. But to 
be able to compare with other systems using other 
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Densy Gas Works. 


coals the following figures must be given, showing 
the output when operating eight-hour charges of 
Yorkshire silkstone :—- 





Oubic Feet Tllum'nat- , Candle : 
Size of Coal of Gas made ing Power Value per Tape ent 
Used. per Ton of perOubic  Tonof jig Dust 
Coal. Foot. 4 
> Ib 

Screened .. 12,788 3.25 41,611 1336 

Sinall nuts 12,544 3.07 38,510 1488 

Rough slack 12,607 3.00 37,821 1422 


These results taken as a whole are a testimony 
to the high efficiency reached by attention to the 
details of construction that secure uniform working. 
The eighty retorts are in ten settings of eight, set in 
four tiers, heated by a deep producer to each settin 
and with Klonne recuperators. The charging al 
discharging are from one side only, the whole being 
served in a little over one hour. The ascension 
pipes are on one side only; each dip-pipe is fitted 
with a vertical slide-valve invented by Mr. H. 
Simmonds, of Bury, and this, with the use of retort- 
house governors, ensures a minimum resistance to 
the flow of gas through the hydraulic mains. 

An analysis of the gas made in each of the various 
durations of charges would have added to the value 
of the investigation. Mr. Bell expresses a prefer- 
ence for the results obtained with twelve-hour 
charges, but he contends mainly for the elasticit 
of the system described, which enables him to mew | 
at any rate that suits the requirements of his com- 
pany and customers. 

Carrying the idea of a large charge still further, 
Mr. Thos. Glover, of the Norwich Gas Works, has, 
designed a retort 37 in. high by 12 in. wide by 21 ft. 
long, to receive a charge of 21 cwt. of coal per 
twelve hours. A section of this retort is shown in 
Fig. 15, on the next page. 

As President of the Institution of Gas Engineers 
at the recent meeting; Mr. T. Glover gave the 

















574 


ENGINEERING. 








_ [Ocr. 29, 1909. 








reasons. which: have led him’ to make the trial of | 


six retorts of this size in lieu of ten ordinary retorts, 
as previously used. The actual operations were wit- 
nessed by the members, who saw the thoroughly 
carbonised mass discharged, and the new charge 
laid in a perfectly satisfactory manner. The coke 
was seen to be compact, and with the minimum of 
breeze. 

As at Derby, the charging is done by a projector, 
and the discharging by a ram, a iven. 
The charging is by flow over an inclined plate in- 
serted some distance into the chamber retort, but | 
otherwise the machine is of Messrs. Jenkins’ _ 


type. 


Fig.8. FRONT ELEVATION. 
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by Mr. Thomas Glover, with the reservation that 
| the tests could only be carried out for short periods 
—namely, on Sundays, when the ordinary retorts 
were not in action. These are embodied in Table 
IX. The lowest of these tentative results are, 
however, so close to those obtained by the con- 
tinuously - operated verticals that they will stimu- 
late interest and create an expectancy for the 





Fig.9. TRANSVERSE SECTION. 
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chambers at Norwich are a standard grouping 
which has received extensive adoption in large 
works, and even in medium. To twenty such 
settings having retorts 23 in. by 16 in., Q shape, 
the Gas Light and Coke Company, London, have 
applied, at their Fulham works, Fiddes-Alldridge 
machines operating 10-cwt. charges. The machine 
takes its supply of coal automatically from over- 





Mouthpieces, Charging Side 


Fies. 8 to 12. Deraits or HorizontaL Retrorts at THE Dersy Gas Works, 


Tasie VIII.—Results of Coal Distillation at the Derby 
Gas Works in 80 Retorts, cach 18 Ft. Long by 22 In. by 
16 In, Cross-Section. 


ell 


Duration of charge 





hours 6 8 10 12 
Pounds of | coal dis- 
tilled per hour 115.3 110 108.1 107.7 
Cubic feet of gas pe 
ton of coal .. ..| 10,504 11,245 11,499 11,468 
Illuminating wer . 
with No,. 2 Metro- 
politan burner (CO. 
n t - o% 8.262 3.118 2.906 2.954 
Candle value per ton 
of - “2 - 34,557 35,062 33,416 33,362 
Calorific value T 
enbic foot in B.Th.U. c } 
Gross... ée -. 604.41 561.87 532.90 534.09 
Net .. pe -. 588.66 518.90 ae | 484.10 
Difference .. -. > 65.81 '| 42.97 84 | 49.99 
Difference, per cent. 
of gross és BA 9.38 | 7.65 841 | 9.36 
Calorific value per ton | | 
of coal in B.Th.U.: | | 
Gross. . Sa .. 4,297,179 6,318,228 6,127,817 | 6,122,274 
Net .. ‘ 5,706,564 | 5,835,080 5,612,202 5,549,238 
Difference .. 590,615 483,198 515,615 578,036 
Cubic feet of gas made 
per diem ; 13,000 18,248 18,318 13,178 
In crude gas at ex 
hauster outlet : 
ne vol. per cent. . . 8.20 3..9 8.10 8.25 
HS grains per 10( 
cubic feet .. a 736 9 814 620 
OS, grains per 10( 
cubic feet .. oa 43.4 60.2 56.1 47.4 
Coke made per ton... 1583.7 1580.3 1588 1587 
Tar 2 9 = 126.2 136.4 143 147.7 
Sulphate of ammonia 
made per ton wr: 29 32 33.7 34 
Coke per ton for sale 1002 1118.28 1129 1158 
Breeze ” * 219.5 201.6 178 149 
Total po 1311.5 1314.8 1307 | 1307 
The particulars of working with Yorkshire coal 





have kindly been placed at the writer's disposal 


Fig. 13. SECTIONAL ELEVATION OF VALVE DIP-PIPE. 


° 

















wese.t. 


TaBLe [X.—Tests at the Norwich Gas Works. 
Test No. 1. Test No. 2. 

Gas made per ton of coal in cubic 

feet... se es has = 12,362 13,247 
Illuminating wer per cubic 

foot (No. 2 burner) .. “ 3.52 2.988 
Candles value per ton of coal .. 43,514 39,582 
= 2 oped r ton of cont Ib. 1557 
Jalorific values per cubic ) gross 549.4 

foot in British thermos | 

units net 493.9 
Ditto Ditto difference 56.5 
Ditto per ton of coal car- 

bonised .. a .. gross 7,277,902 
Ditto Ditto net 6,542,693 
Ditto Ditto difference 735,209 


results when more of the chambers are set to work. 
The settings of ten retorts displaced by the 
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head hoppers as it travels, and at one stroke charges 
and discharges the retort. Machines of this type, 
which may be driven either by electricity or 
hydraulically, are in use at Liverpool and elsewhere. 

is interesting and economical machine is worthy 
of extended notice, which it is hoped may be given 
at an early date. 

During the year an installation of coalite plant 
at Plymouth has been put to work in conjunction 
with the gas works, producing, with Barnsley coal, 
4951 cubic feet of gas per ton of 20.3 candle-power, 
and 22 gallons of thin tar, 15 lb. of sulphate of 
ammonia, and 12 cwt. of coalite. Further details 
may be forthcoming during the coming year of this 
low-temperature operation ; but until these, duly 
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LOW-TENSION IGNITION-GEAR FOR GAS-ENGINES. 
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certified, are available, no profitable discussion of | arrangements of single-pole or double- 
the results can be given. A similar remark et pole low-tension gears there is always a 
to the many installations of large inclined and poner of the mixture in the cylinder 


horizontal chambers now being installed on the | >¢ 


ing fired at the wrong time, owing to 
|trouble with the current - distributing 


Continent, a movement which is bound to receive Pe meglio So 5 Waeh-caces 
the f tenti i 3 pe ’ age 

> 4. attention of the gas engineers of Great single-pole-systems, in the event of an 
Bie a 


earth, or a breakdown of the insulation 
| between the split slip-rings of the com- 
| mutator, current will flow through the 
|faulty circuit and the sparking device, 
rise to the danger of pre-igni- 








LOW-TENSION IGNITION-GEAR FOR 
GAS-ENGINES. 

‘Vr illustrate on this page a form of low-tension | and give 
yas engine ignition-gear manufactured by the Felten tion ; and 
and Guilleaume-Lahmeyerwerke A.-G., of Frankfort- of one 
the- Main. 
In the design of this gear the elimination of the down of insulation between the slip-rin 


possibility of pre-ignition has been prominently kept In the present gear this danger is avoid 


os 


isulation breakdowns, 





while with a two-pole system the breakdown | plete short-circuit will result, and the blowing of the 
le to earth will not be attended by this 
danger, it will nevertheless occur as before if a break- | By this means the danger of pre-ignition is excluded. 
s takes place. | 


in view, and the arrangements adopted would appear that the various ignition circuits are short-circuited on | and is arranged for use with direct current at from 
to Jo away with the likelihood of trouble of this nature | the distributing commutator except during the actual | 65 
‘wing on short-cireuits, accidental groundings, or moment of ignition, so that in the event of an insula- 

With some of the usual’ tion breakdown taking place on the commutator, a com-| mutator, which is usually mounted at the end ot the 

















Fries. 3 anp 4. 











Fie. 8. 


rotecting fuses will cut out the faulty circuit entirely. 


The apparatus is specially applicable to large gas- 
by arranging | engines running in electric-power or lighting stations, 


to 220 volts. 
The distributing arrangement consists of a com- 
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engine cam-shaft, with brush gear carried on a ring- 
shaped frame. This part of the apparatus is illustrated 
in Figs. 1 and 2, in the former case the commutator 
being in its working position, and in the latter removed 
to show the frame and brushes more clearly. This 
commutator receives current from the supply mains 
and distributes it to the strikers, which ccnsist of 
cast-iron boxes, each containing two coils, which con- 
trol the position of armatures inside the boxes, The 
armature spindles protrude from the boxes and carr 
weighted striking levers, which move in unison wit 
the internal armatures. When the strikers operate, 
in response to the current supplied to them by the 
distributing commutator, the weighted levers hit the 
levers fixed to the ends of the movable ‘spindles of 
the igniters, and, rotating them, cause a separation of 
the sparking-points inside the cylinder, with the result 
that an are is formed and the charge is fired. Two 
views of one’of the strikers are shown in Figs. 3 
and 4, while Fig. 5 gives a cross-section of one of the 
igniters. 

The electrical connections of the arrangement as 
applied to a double-acting, twin-cylinder, tandem gas- 
engine are shown in Fig. 7. The strikers and igniters 
with their spark-contacts are shown at the top of the 
figure, and it will be seen that eight sets are fitted— 
i.e., two igniters for each cylinder end. This dupli- 
cation is carried out so that greater certainty of 
operation may be secured, while at the same time the 
likelihood of a shut-down, owing to ignition troubles, 
is minimised, since in the event of one igniter becoming 
deranged, its duplicate may be u alone. Each 
striker-circuit is protected by a double-pole fuse as 
shown, while ke duplicate pair is controlled by a 
commutating switch, which enables the two strikers 
forming a pair to be used together or either singly. 
The fuses are carried at the top of the ring-frame, 
peoseasse by a cover; while the switches are mounted 
velow them, as shown in Figs. ] and 2. 

The distributing commutator is shown at the 
bottom left-hand corner of Fig. 7. Each set of 
brushes bears alternately on a broad and narrow 
contact segment, so that, except during the sparking 
period, when one set of brushes is on the narrow 
segment, the striker circuits are short-circuited and 
a commutator breakdown will blow the main fuses. 
These fuses, together with their switch, are placed on 
the lower part of the ring-frame, which is designed so 
that they may be fitted at either side. 

The commutator-brushes are provided with a rock- 
ing gear controlled from a hand-wheel, which is shown 
at the side of the frame, and which may be placed on 
either side to suit the arrangements of the gas-engine. 
The brushes have a possible rotation of 50 deg., while 
each set may also individually adjusted through 
about 10 deg., this arrangement eit made as it is 
sometimes desirable that the time of ignition of the 
forward and back ends of a cylinder may be differen- 
tiated by a fixed angle. 

The construction of the strikers, and the carrying 
of the coils and armatures inside the cast-iron boxes, 
ensures protection for the electrical parts from 
mechanical injury ; while another feature which 
should be noti is the heavy form of striker-lever 
used, which results in sharp and definite blows being 
given to the igniter-levers, so that trouble from 
friction, or sticking of the moving were is avoided, 
and the igniting spark is produced with great cer- 
tainty at a fixed time. 

The general construction of the igniter will be seen 
from the cross-section shown in Fig. 5. It consists 
essentially of two insulated studs or spindles, one fixed 
and one capable of rotating through a fixed angle. 
The leads supplying current are fixed to the outside 
ends of the spindles, while inside the cylinder the 
fixed one carries the sparking-stop, and the rotatin 
one the sparking-switch arm. At the outer end o 
the rotating spindle there is also fixed the lever which 
comes in contact with the weighted lever on the 
striker. The igniters are usually supplied by the gas- 
engine builders, and not by the makers of the ignition- 
gear, so that the actual arrangement will vary to suit 
individual cases. Fig. 5 must be taken to represent 
merely the characteristic general lines of the appli- 
ance. 

As stated, the apparatus is built for pressures of 
from 65 to 220 volts, and in a continuous-current 
station may be connected to the lighting mains, or in 
an alternating-current one to the exciter circuits. In 
ejther case, however, a battery is necessary to supply 
current when starting up, in case all the machines are 
shut down. At 65 volts the gear takes six amperes, 
but as the current flows only at the moment of ignition, 
and the various circuits are never simultaneously in 
action, a small battery only is required. 

Fig. 8 illustrates an installation of this gear as 
applied to a large gas-engine built by Messrs. Haniel 
and Lueg, of Diisseldorf, and shows. clearly the 
assemblage of the various parts. The commutator 
mounted on the cam-shaft may be seen in the fore- 
ground, while one of the strikers, with its igniter, is 
seen on the side of the cylinder in the centre of the 


NOTES FROM THE NORTH. 
, Grascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday amen | the 
pig-iron market opened with a weak tone, due partly to 
the advance in the bank rate to 5 per cent. About 
5000 tons of Cleveland warrants were put through at 
51s. 1d. and 51s. 2d. cash, 51s. 5d. and 51s. 6d. one month, 
and 52s. three months, and closing sellers quoted 51s. 1d. 
cash, 51s. 44d. one month, and 52s. three months. 
Hematite was quoted 61s. 6d. cash sellers. In the after- 
noon the market again opened easier, but improved 
towards the close. Cleveland warrants changed hands 
at from 50s. 11d. to 51s. 04d. cash, at 51s. 3d. twenty-two 
days, 51s. 34d. fifteen days, from 51s. . to 5ls. 5d. 
one month, and at 52s. 14d. three months. The turn- 
over was estimated at close on 7000 tons, and sellers’ 
closing quotations were 51s. 14d. cash, 5ls. 6d. one 
month, and 52s. 2d. three months. On Friday morn- 
ing a firmer tone prevailed, but the dealings were 
limited to about 3000 tons of Cleveland warrants at 
5ls. 3d. and 51s. 4d. cash, 51s. 74d., 51s. 84d., and 51s. 74d. 
one month, and at 52s. 5d. three months. At the close 
there were sellers at 51s. 4d. cash, 51s. 8d. one month, and 
52s, ag three months. Hematite was unchanged at 
61s. 6d. cash sellers. In the afternoon the market was 
steady, and some 4500 tons of Cleveland warrants were 
done at 51s. 4d. cash and seven days, 51s. 74d. one month, 
and 51s. 8d. November 26. Closing sellers quoted 5ls. 4d. 
cash, 51s. 8d. one month, and 52s. 4d. threemonths. Cash 
hematite was quoted 61s. sellers, with buyers naming 
1s. less. On Sse ool morning the market was rather 
irregular, and Cleveland warrants were dealt in at 51s. 1d. 
cash, 51s. 14d. four days, 51s. 2d. three days, 51s. 3d. and 
51s. 34d. sixteen days, 51s. 4d. eleven days, 51s. 6d. one 
month, 5ls. December 7, 5is. 7d. November 30, 
and 52s. 44d. three months, with buyers over at the 
latter quotation. The business amounted to 7000 tons, 
and closing sellers quoted 5ls. 3d. cash, 51s. 7d. one 
month, and 52s. 5d. three months. In the after- 
noon there was little doing, but the tone was steady. 
Cleveland warrants—1000 tons—changed handsat 51s. 74d. 
one month and 52s. 44d. three months, and at the 
close the prices were 51s. 54d. cash, 51s. 74d. one month, 
and 52s. 5d. three months sellers. On Tuesday morning 
the market was a shade easier, and business was rather 
quiet. The turnover consisted of 1500 tons of Cleveland 
warrants at 51s. 6d. fifteen days, 51s. 74d. and 51s. 7d. 
one month, and closing sellers quoted 51s. 3d. cash, 
51s. 74d. one month, and 523. 44d. three months. At 
the afternoon session a steady tone prevailed, and 
Cleveland warrants were done at 5ls. 2d. cash and 
5ls. 6d. one month. The dealings were limited to 
1500 tons, and sellers’ closing prices were 51s. 3d. cash, 
51s. 7d. one month, and 52s. 4d. three months. Hema- 
tite was quoted by sellers at 61s. 6d. cash and 63s. 
three months, and by buyers at 61s. 6d. one month. When 
the market oo to-day (Wednesday) the tone was flat, 
and a small business was done in Cleveland warrants at 
5ls. and 51s. 1d. cash, 51s. 4d. and 51s. 5d. one month, 
and 52s. 2d. three months. At the close there were sellers 
at 51s. 14d. cash, 51s. 54d. one month, and 52s, 3d. three 
months. The turnover was 4500 tons. In the afternoon 
the market was very quiet, and the only transaction was 
one Cleveland warrant at 51s. cash. The tendency of 
rices was easier, and closing sellers quoted 51s. 1d. cash, 
1s. 5d. one month, and 52s. 24d. three months. The 
following are the market quotations for makers’ (No. 1) 
iron :—Clyde and Langloan, 62s. 6d.; Calder and Gart- 
sherrie, 63s. ; Summerlee, 65s.; and Coltness, 88s. (all 
shipped at Glasgow); Gleugarnock (at Ardrossan), 64s. ; 
age (at Leith), 68s.; and Carron (at Grangemouth), 


Sulphate of Ammonia.—The sulphate of ammonia market 
remains quietly steady, and only a moderate business is 
posine. The current price is round 11/. 6s. 3d. per ton 
or prompt delivery, Glasgow or Leith. Last week the 
total amount shipped from Leith Harbour was 405 tons. 


Scotch Steel Trade.—No improvement falls to be noted 
this week in the Scotch steel trade, and the recent state 
of affairs continues. There is very little demand for heavy 
material on the part of the shipbuilders, and other home 
consumers are also buying very sparingly. The export 
trade in general is only moderate. Structural steel sec- 
tions are again reported as fairly active, and some good 
shipments are being despatched abroad. 


Malleable-Iron Trade.—The difficulty of securing speci- 
fications, which has been a source of great trouble to the 
malleable-iron makers in the West of Scotland for some 
time back, is as bad as ever. A few makers are, perhaps, 
a little better placed, but in the majority of cases much 
idle time prevails. 

Scotch Pig-Iron Trade.—A good demand for the ordi- 
nary brands of Scotch pig iron still prevails, and makers’ 
prices continue firm. Pie hematite position is unchanged, 
and producers are actively employed turning out material 
against existing contracts. Forward business is rather 
slow owing to the firmness of makers’ quotations. 


Institution of Engineers and Shipbuilders in Scotland.— 
The opening meeting of the fifty-third session of the 
Institution of Engineers and Shipbuilders in Scotland 
took place last night (Tuesday), in the Institution Rooms, 
Glasgow. The President, Mr. C. P. Hogg, in his presi- 
dential address, said that he proposed to in rapid 
review some of the outstanding developments of the last 
100 years or so, and direct attention to some of the 
problems of the future. There were two great demands 
on the engineer of the present day—one to give cheap 
transport for goods, and the other rapid transport for pas- 
sengers. He dealt at some length with canals, referring 
to the Suez Canal, the Manchester Ship Canal, the 





figure. 


Panama Canal, and the proposed Forth and Clyde Ship 





Canal. Steam-turbines and electric traction also claimed 
hisattention, and ata later stage he said that, looking back 
on achievements in engineering and shipbuilding within 
the lust 100 years, one was tempted to ask whether “the 
progress within this century would be as great and 
continuous as it been in the past. Was the 
year 2009 to mark as t an advance on 1909 a: 
did 19(9 on 1809? He thought that the probabilities 
were against another such era as that century of 
marvel, thenineteenth. Science still advanced, but there 
were fewer worlds to conquer. The sphere of the engi- 
neer of to-day was largely to expand ideas already formu- 
lated and to improve existing types. The nineteenth 
century demonstra how to utilise the great forces of 
Nature. The problem of the twentieth would be largely 
how to do so efficiently. In concluding his address, Mr. 
Hogg said aviation, the storage of electricity, the utilisa- 
tion of the solar rays for power, the fixation of nitrogen— 
all these sane lines of possible achievement, and, 
indeed, no aspirant need be without a fruitful field to 
work in. But to-day’s work was necessarily of the nature 
of intensive culture, as compared with yesterday’s tilling 
of the virgin soil. 








Tue Russian Navy.—A gunboat, named the Kars, 
has been launched from the Russian Admiralty yard at 
St. Petersburg for the Caspian Sea Flotilla. She has a 
displacement of 623 tons, and she carries six guns. A 
submarine, named the Akula, has been launched from the 
Baltic yard. She was launched completely finished. 





ScHoot ror AERONAUTICS.—The first school for aero- 
nautics—Luftschifferschule—was opened in the early part 
of October at Friedrichshafen, on the Lake of Constance. 
Eight students had been inscribed. The number of 
professors seems for the present to exceed that of the 
students ; the instruction comprises construction of flying 
machinery, mathematics, meteorology, and work in the 
shops of the Luftschiffbau-Gesellschaft. Count Zeppelin’s 
works and sheds are close to Friedrichshafen. The school 
is mainly intended for the training of aeronauts, but the 
speeches delivered during the opening ceremony expressed 
a longing for an academy of aeronautics. We mention in 
this connection that the radiotelegraphic experiments 
made on the airship Zeppelin III. have proved satis- 
factory. Communication could be maintained at a range 
of 500 kilometres, and the ship is now being provided with 
a radiotelegraphic outfit. 





Conrracts.—Messrs. A. Citroén and Co., whose Lon- 
don offices are 19 to 21, Queen Victoria-street, E.C., have 
received a 3000/. order for machine-cut double helical 
gears in connection with South African hoists.— Messrs. 
Fawcett, Preston, and Co., Limited, Liverpool, are the 
successful tenderers for the complete machinery and 
plant for the sugar factory which is about to be installed 
on the banks of the Buzi River, near Beira, Portuguese 
East Africa, by the Beira Rubber and Sugar Estates, 
Limited, of London. The factory is designed to treat 
700 tons of cane per day.—The Ryknield Motor Company, 
Limited, Burton-on-Trent, have been successful in secur- 
ing orders from the Compagnie Générale des Autobus, of 
Brussels, for forty motor-omnibus chassis, to serve a 
number of routes in the city of Brussels and its vicinity. 
The Stirling Boiler Company, Limited, 25, Victoria-street, 
Westminster, have recently booked orders for eight boiler 

lants complete, and boiler accessory plants, for home, 
Jolonial, and foreign installations.—Messrs. J. H. and W. 
Bell, Limited, bridge contractors, &c., Exchange Station 
Buildings, Liverpool, have sent out the remainder of men 
and plant to Patagonia for carrying out a contract for 
the erection of a three-span steel bridge over the River 
Gallegos, and about 2 miles of road-making, placed with 
them by Messrs. Ellis, Kislingbury, and Co., 4, St. Mary 
Axe, E.C, 

WILK inson’s THERMAL CoLumMN.—Although it is recog- 
nised that the losses by condensation in steam-pipes are 
heavy, the full extent of these losses is perhaps not always 
appreciated. It has been estimated that in an average- 
sized boiler-house they may reach from 30/, to 40/. per 
annum, while in many cases they are much more. The 
ordinary methods of cleaning the pipes of water by means 
of steam-traps no doubt leaves much to be desired. In 
order to avoid these defects an apparatus has been de- 
vised by Mr. George Wilkinson, Beech Mount, Harro- 

ate, Yorkshire, which he calls a ‘thermal column. 

his appliance consists of two chambers—a lower one, or 
**sump,” and an upper one, or “receiver.” The former 
is fixed in such a position that the water of condensation 
from the steam-range, separators, steam-jackets, radiators, 
&c., flows freely into it by gravity. It is connected by a 
rising pipe to the receiver, which is fixed 5 ft. or 6 ft. 
above the top of the boilers, so that the condensed steam 
can flow quickly from the receiver through a connecting 
pipe and non-return valve to the boilers. The steam 
pressure in the lower vessel blows the water up the rising 

ipe into the upper vessel, whence it gravitates into the 
tier. The two vessels are then at the same pressure. 
More water flows into the lower vessel, sealing the rising 
pipe, while the pressure falls in the upper vessel by 
radiation, unless more water is forced up the rising 
pipe. It is claimed that the sensitiveness of the appa- 
ratus is so great that the heat radiation through gocd 
non-conducting covering material is sufficient to ensure 
its effective working, and the efficiency is so high that the 
condensed steam can be lifted from the sump and returned 
to the boilers with a maximum drop in temperature of less 
than 1 deg. Fahr. per foot of lift. There is no outlet 
to the atmosphere, and within a very short time of its 
condensation in the range the steam is carried back to the 





boilers. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD,. Wednesday. 

Cutlers’ Feast.—The Cutlers’ Feast on October 21 was 
brilliant function, over which the new Master Cutler 
Mr. Herbert Barber) presided. Sir Edward Grey was 
the chief guest, and in his speech he touched upon the 
state of trade and the matter of naval armament, in which 
Shettield is vitally interested. He said he had had good 
news since he came to Sheffield that evening. As a 
Minister, he did not like to say that trade was improving, 
}ecause whenever a Minister said that, there was generally 
some portion of the Press opposed to him who told him 
he was speaking without his book, or that he had some 
interest in making that declaration. He would like 
to take the o nom: of saying that, from what 
he had been ill dean e entered the ha!], there was 
a distinct improvement visible in trade, some of which 
came to them in Sheffield in the expenditure on naval 
armaments. The growing of naval expenditure was not a 
help, but a burden upon industry. While he thought that 
their expenditure on the Navy was not a bit in excess of 
what they required, he believed it was adequate to the 
demands of the present year. 

Tron and Steel.—While there is very little alteration in 
the position from last week, in one or two cases there are 
signs ‘that a general improvement is setting in. The 
armament houses are still waiting for the long-delayed 
Admiralty orders, and if the remarks of Sir Edward Grey 
at the Cutlers’ Feast, touching the Government’s naval 
policy, are any indication, it does not look as if much 
more work is to be expected this year from the Admi- 
ralty. If inquiries are any criterion, it is certainly true 
that there is an improvement in Sheffield’s prospects, 
because many firms report that they have much bigger 
“posts” than they have had for many months. One 
firm of boiler-makers which has delivered a big water-tube 
boiler on the Rand, has inquiries relating to business 
amounting to at least 80,000/. There are complaints 
that the political situation is seriously affecting business, 
and it is said that when the Budget is settled one way or 
another there is bound to be a lot of contracting. This 
is borne out by the position in the iron market. There is 
practically no business doing, most consumers having 
large stocks in hand, but the ironmasters are maintaining 
prices very firm. There is a little more work in require- 
ments for shipbuilders, and one or two firms are turning 
out a good supply of railway tyres and springs, but these 
are mostly for abroad, as there is still very little life in 
the home railways ‘n the matter of rolling-stock require- 
ments. The tool-steel branch is one of the most active at 
present. Orders from the United States show no signs of 
falling off. The heavy machinery department is some- 
what busier. One firm has just booked an order for 
a large forging-press of 4500 tons, which is being 
built for one of the largest steel works in Italy. 
As there is a plentiful supply of water available at 
this place, the press is to be worked by high-pressure hy- 
draulic pumps, driven by water-turbines. e contract 
has been secured against very keen competition, and, of 
course, against hostile tariffs. Heav yee) | works 
generally during the last twelve months have had little to 
subsist upon but their foreign market. There is a slight 
improvement in the tool trade, with more inquiries. 
Stove-grate makers are busier. More machinery is being 
introduced into the file trade, but there is not much busi- 
ness of a satisfactory character. There is no improve- 
ment in cutlery, and there is but a poor outlook for what 
should be the best season of the year. 


a 








ELectriciry IN Minges.—Definite action has now been 
taken with regard to the special rules governing the use 
of electricity in mines, in the appointment, by the Home 
Secretary, of a departmental committee. This committee, 
appointed to inquire into the working of the existing 
rules and to consider whether alterations in them are re- 
quired, is to consist of Mr. R. A. S. Redmayne, H.M. 
Chief Inspector of Mines; Mr. R. Nelson, H.M. Elec- 
trical Inspector of Mines; and Mr. Charles H. Merz. 
Mr. Redmayne will act as chairman. Correspondence on 
the subject should be addressed to Mr. R. Nelson at the 
Home Office. 





New Gervyeratinc-Sration at Stepney.—The new 
Blyth’s Wharf Electric Generating-Station of the Metro- 
olitan Borough of Stepney was opened by the Mayor and 
Mayoress on Wednesday, the 27th inst. The station, 
which is conveniently situated near the river, is a steel 
and ferro-concrete building, and is laid out on straight- 
forward and modern lines, so as to be capable of consider- 
able extension. The plant, which is arranged so that 
the station may work in conjunction with the present 
direct-current supply-station at Osborn-street, consists of 
a °))-kilovolt-ampere 6600-volt three-phase Willans- 
sruce Peebles turbo-alternator, and a 1000-kilowatt 
Parsons double-current machine, consisting of two ma- 
chines in tandem, and giving direct current at 230 volts 
or three-phase alternating current at 140 volts. The 
direct-current supply from the latter machine will be 
use| for local distribution, while the alternating-cur- 
rent supply will be stepped up by means of Berry 
transformers, and will be used in conjunction with the 
200) kilovolt-ampere machine for bulk supply to Osborn- 
street, where step-down motor-converters will be installed. 
The turbines are fitted with ‘Contraflo” condensers, 
Edwards air - pum and Rees - Roturbo circulating- 
junips, while the boiler-house contains three Babcock and 
Vilcox marine-type boilers. The most novel feature in 
the -\ation is the high-tension switch-gear, which is of the 


Reyrolle ironclad type, and it will be interesting to see 
if this gear will ultimately prove capable of taking care 
re the output of the completed station, which is projected 


utain 28,000 kilowatts of plant when finished. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—A very quiet feeling pre- 
vails just now in pig iron. Once more buyers are back- 
ward, and, so far as Cleveland iron is concerned, values 
are easier, a fact which is accounted for chiefly by the drop 
in warrants. More inquiries on American account are 
reported, and further sales to the States are confidently 
anticipated. Contracts for delivery of iron from this 
district to America over periods next year are booked. 
Continental demand is not so good as could be wished, 
but it is satisfactory to know that shipments of pig 
iron this month are quite up to expectations. Cleve- 
land iron continues to be sent into the warrant 
stores, though not quite so largely as a little while 
ago. The addition to warrant stores for October average 
some 900 tons per working day. Second hands are now 
pepens tosell No. 3 g.m.b. Cleveland pig iron at 51s. 3d. 
or early f.o.b., and some business has been done at that 
rice, though several of the leading producers hold out 
or a higher figure. Forward business could not be done 
at such a price. Some sales ahead of No. 3 have been 
recorded at 52s. No. 1 is53s. 9d.; No. 4 foundry, 49s. 9d.; 
No. 4 forge, 49s. 3d.; mottled, 49s.; and white, 48s. 9d.— 
all for early delivery. There is not much doing in East 
Coast hematite pig iron, but prospects are regarded as 
rather bright, and makers are taking a firm stand. For 
early delivery of Nos. 1, 2, and 3 the general market rate 
is 60s.; whilst for delivery over the first quarter of next 
year nothing under 62s. 6d. is named, and for business 
further ahead at least 65s. is quoted. 


Manufactured Iron and Stecl.—Several departments of 
the manufactured iron and steel industries are gradually 
becoming better employed, but there is still much room 
for improvement. Values of some descriptions are 
hardening, but there are no quotable changes to report. 
Considerable orders for ship-plates and angles for next 
year are understood to have been placed ; producers of rail- 
way material have a good deal of work on hand, and sheet 
manufacturers have some rather heavy contracts arranged, 
so that the outlook is somewhat encouraging. Common 
iron bars are 7/.; best bars, 7/. 7s. 6d. ; t best bars, 
7/. 15s. ; packing iron or steel, 5/. 5s. ; iron ship--plates, 
6/. ; iron ship-angles, 7/.; iron ship-rivets, 7/7. 3s. 9d. ; 
iron girder-plates, 6/. 5s.; iron boiler-plates, 7/. ; steel 
bars, 6/.; steel ship - plates, 6/.; steel ship - angles, 
5l. 7s. 6d.; steel boiler-plates, 7/.; steel rivets, 7/. 10s. ; 
steel strip, 6/. 2s. 6d.; steel hoops, 6/. 5s.; and steel 
joists, 5/. 12s. 6d.—all less the customary 24 per cent. 
discount. Cast-iron railway chairs are 3/. 10s.; cast-iron 
columns, 6/. 10s.; light iron rails, 6/. 7s. 6d.; heavy steel 
rails, 5/. 5s.; and steel railway sleepers, 6/. 10s.—all net 
cash at works. Iron or steel galvanised corrugated sheets 
stand at 11/. f.o.b., less the usual 4 per cent. 





Concress, DiissELDorF.—The com- 
mittee which has been appointed for organising the Inter- 
national Congress on Mining, Metallurgy, Applied Me- 
chanics, and Practical Geology, to be held. in June, 1910, 
at Diisseldorf, is issuing invitations for membership. The 
contribution as patron of the Congress has been fixed at 
a minimum of 5/,; that for membership is 1/., which 
entitles to registration in one section only, an additional 
fee of 5s. being payable for registration in each of the 
other sections. the application forms should be returned 
not later than March 1, 1910, addressed to the Committee, 
3-5, Jacobistrasse, Diisseldorf. The provisional pro- 
gramme shows that a number of interesting subjects are 
to be dealt with. 


INTERNATIONAL 





Snow-Removat.—During the snowstorm in the early 
part of this year an experiment was tried by the High- 
ways Department of the City of Westminster of. getting 
together a number of builders’ hand-trucks to form a gang, 
for the purpose of snow-removal, on account of the 
difficulty experienced in procuring the required number 
of horses for cart-haulage, although the city. had 
contracts with various horse-owners for the supply of 
carts and horses. In spite of the temporary labourers 
employed being, in many instances, incapable of 
loading snow properly, the results appeared so satisfac- 
tory that the committee ordered a number of hand- 
carts, which can be used either for snow removal or 
as flushing-trucks. A demonstration of the use of one of 
these hand-carts in competition with a horse-drawn cart 
was given on Wednesday last, the 27th inst., at the City 
Council’s dépét at Monck-street, Westminster, broken coke 
being used in place of snow as being the nearest equivalent 
to the latter substance. Two piles of coke, amounting to 
2 tons each, were placed in a convenient part of the yard, 
and were moved to a distance of 200 yards and tipped 
in another part of the yard, the men employed being casual 
labourers obtained through the labour bureau, three men 
being employed to load the horse-cart and three the 
hand-cart. The capacity of the new type of hand-cart 
is approximately 1 cubic yard, and the capacity of the 
horse-drawn tip-cart 1} cubic yards, the weight of the 
former being 3 cwt. 2 qrs.7 lb. The 2 tons of coke were 
moved in the hand-cart and deposited in six journeys, 
the time occupied being 46 minutes 35 seconds, while the 
horse-cart made five journeys which occupied 47 minutes 
20 seconds, the time therefore being practically the same 
in each case. The cost, however, was distinctly in favour 
of the hand-cart, for, although not reckoning the wear 
and tear of the carts, the cost of the three labourers at 6d. 
per hour each was the same in each case, the costof the hire 
of the horse must, of course, be added to the cost of that 
method of haulage, making the difference between the two 
methods very considerable. Whether coke and snow are 


really comparable is another matter, but in this case the 





conditions were alike for’both methods of haulage. 


NOTES FROM THE SOUTH-WEST. 


Cardif.—The market for steam coal has shown weak- 
ness for prompt positions, but forward prices have exhi- 
bited more steadiness. The best large has made 17s. to 
17s. 3d. per ton, while secondary qualities have ranged 
between 15s. 9d. and 16s. 3d. per ton. House coal has 
shown scarcely any change. The best ordinary qualities 
have brought 15s. to 16s. per ton ; No. 3 Rhondda la 
has made 17s. 3d. to 17s. 6d. per ton. Foundry coke 
has been quoted at 19s. to 22s, and furnace ditto at 
17s. to 188. per ton. As regards iron ore, Rubio has 
made 16s, 6d. to 17s. per ton, upon a basis of 50 per cent. 
of iron, and charges, including freight and insurance, to 
Cardiff or Newport. 

Lianelly.—Extensions at the St. David’s Tin-Plate 
Works have been completed, and it is expected that roll- 
ing will commence in four new mills in about a fortnight. 
The tin-plate trade has continued firm. ‘There has also 
been some improvement in the steel trade. A company 
is being formed to establish detinning works at Llanelly. 
The process to adopted is one for extracting tin from 
tin-plate scrap. A large quantity of this is available in 
the district. 

Bristol and Panama.—A lecture was delivered on 
Friday evening in the large hall of Bristol University, by 
Dr. Vaughan rnish, on “‘The Panama Canal.” Dr. 
Cornish said the canal would be neutral in a commercial 
sense, but in a military sense it would have only a 
restricted neutrality. If complications did not arise, tho 
canal would be open at the commencement of 1915, and 
probably in the later months of 1914. 

Dowlais.—The iron and steel works have shown de- 
pression, a large number of men being limited to one or 
two turns per week. In the manufacturing departments 
production has been limited to a comparatively small lot 
of heavy steel rails. 


Welsh Coal for France.—The Paris, Lyons, and Medi- 
terranean Railway Company has placed orders with the 
Société Commerciale for 81,000 tons of Monmouthshire 
large steam coal, to be delivered in the first eight months 
of 1910, and with Pyman, Watson, and Co., Limited, for 
79,000 tons of best Welsh steam smalls. The contract for 
the large coal has been let at 1/. 0s. 6d. to 1/. 0s. 10d. per 
ton, delivered into trucks at Marseilles, while the smalls 
have been ordered at 16s, 10d. per ton. These prices in- 
clude French taxes and other charges, 








Prrsonat.—Mr. James Halcrow, 18, Coleman-street, 


E.C., has taken up the agency for the sale of large gas- 
engines manufactured by Messrs. Thyssen and Co., at 
Mulheim-on-the-Ruht.—Mr. F. C. Simpson has retired 


from Messrs. Simpson, Strickland, and Co., Limited, 
Dartmouth, and the vacancy on the board of directors 
has been filled by the appointment of the present works 
manager, Mr. J. IE. Cooper. Mr. Simpson had taken no 
active part in the business of the firm for a number of 
years. Messrs. Alfred Herbert, Limited, Coventry, have 
opened an office in Berlin, in order to deal promptly with 
inquiries received from Germany and Austria-Hungary 
for their line of labour-saving machine-tools. — The 
business and assets of the United Horse-Shoe and Nail 
Company, Limited, Cubitt Town, London, E., and 
Gothenburg, Sweden, have been transferred to the British 
and Colonial Horse-Shoe and Machine Company, Limited, 
Billiter Buildings, Billiter-street, E.C., as and from 
July 15 last.—Messrs. Mawdsley’s, Limited, Zone Works, 
Dursley, Glos., have appointed Mr. 8S. Mansel Jones, 
Western Mail Chambers, Cardiff, and Wind-street, 
Swansea, their sole agent in South Wales for the sale of 
their Mawdsley ‘‘ Zone” patent dynamos and motors. 


Messrs. J. H. Hotmes anp Co. r. Associatep News. 
PAPERS, LimiTED.—This case relating to the alleged 
infringement of Letters Patent, came before Mr. Justice 
Neville, on Tuesday last, the 26th inst., for judgment, 
which was given against the plaintiffs. The case h 
occupied several days, the evidence being of a highly 
technical nature. It appears that the plaintiffs were the 

tentees and caglateeel tanal owners of Letters Patent 

o. 9802, of the year 1898, granted for an invention of 
‘‘an improved system and means for driving newspaper 
printing or like machines at variable speeds b elec. 
trical motors,” and it was alleged that these tters 
Patent had been infringed by the Jefendants. The usual 
defence of invalidity, anticipation, and prior use was set 
up by the defendants, who stated that the inven- 
tion had, before the date of the Letters Patent, been 
used by the Times, the Standard, the Daily Tele- 
graph, the Daily Mail, and other newspapers. Mr, 
Justice Neville said that mechanism in which awuxi- 
liary driving power was wu in connection with the 
main driving power in such a way that the main driving 
power overtook and then cut out the auxiliary power was 
well known. The only noticeable differences between the 
mechanism patented by the plaintiffs and that previously 
described in some technical papers before the date of the 
plaintiffs’ patent was that, in the case of the machine 
there described, two motors were used, main and auxi- 
liary, geared to the press in parallel, and not in series, the 
auxiliary motor being u for making ready and for 
starting the machine. On the main motor being started, it 
overtook and, by releasing a clutch, cut out the auxiliary 
motor, whereas, in the plaintiffs’ case, the motors were 
geared in series. Another noticeable feature was that the 
method of control is different. The learned judge did not 
consider the difference between motors geared in parallel 
and those geared in series to be material, and he did not, 
therefore, regard the plaintiffs’ claim on this point a good 
one. The mechanism had also been desieibed in this 
country before the date of the plaintiffs’ patent. The 





case was therefore dismissed with costs. 
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BROTHERHOOD’S VACUUM GAUGE-TESTER. 


CONSTRUCTED BY MESSRS. PETER BROTHERHOOD, 


Fig.t. 
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As the importance of high vacuum in connection 
with steam-turbines is now so well recognised, the 
readings of the vacuum-gauge are observed almost as 
constantly and critically as those of the main volt- 
meter. Engineers, moreover, are no longer satisfied, 
as formerly, with regarding vacuum-gauges as rough 
indicators, for now that every } in. of vacuum has a 
definite cash value, the accuracy of the gauges is 
realised as essential to the efficient management of the 
plant. Instraments of the Bourdon type are fre- 
quently insufficiently accurate, especially at the high 
readings where exactness is particularly desirable, and 
hence in many central stations they have been sup- 
planted by mercury columns mounted on the con- 
densers. These are neither as handy nor as legible as 
the Bourdon gauge, and there is always the risk of 
mercury accidentally getting into the condenser and 
doing a great deal of damage. In fact, on this account 
their use is prohibited by the Admiralty. 

To permit of the calibration of vacuum-gauges being 
easily and rapidly checked, Messrs. Peter Brother- 
hood, Limited, of Peterborough, have now put on the 
market the gauge-tester illustrated in Figs. 1 to 6, 
annexed, This instrument does not depend upon the 
doubtful principle of comparison with any so-called 
standard gauge, but gives an absolute measure of the 
unbalanced pressure of the atmosphere corresponding 
to any particular gauge-reading. It acts, in short, 
precisely as a barometer in waich the mercury column 
is replaced by known weights, and needs neither cor- 
rection for temperature nor care in reading. Refer- 
ring to Fig. 1, it will be seen that the instrument 
consists of two bronze cylinders ; one of these consti- 
tutes a pump, and the other contains a weighted 
plunger. Both are connected by a port, which also 
communicates with the gauge to be tested, the latter 
being screwed into the socket immediately over the 
plunger cylinder. The gauge being fixed in posi‘ion, 
a few strokes of the hand-lever cause a partial vacuum 
above the plunger, and, when the latter floats, the 
gauge reading is noted. This should, of course, corre- 
spond exactly with the weights attached to the plunger 
if the vacuum gauge is perfect. 
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Fig.2. 
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Fig.3 





Both the plunger and the pump are rendered abso- 
lutely air-tight by an annulus of oil ; thus, if anything 
leaks past them, it can only be oil. They are ground 
to their cylinders, the plunger cylinder being exactly 
1 square inch in area. One pound weight carried by 
the plunger represents, therefore, a difference of pres- 
sure of | lb. per square inch, or, say, 2 in. of mercury 
between the inside and outside of the cylinder. Thus, 
when the plunger floats, the total weight suspended 
is an exact measure of the vacuum in pounds per square 
inch. The pump ram is ground with a flat top, and 
comes into actual contact with the end of the cylinder, 
which constitutes the delivery valve. There is thus 
no clearance whatever, and a high degree of vacuum 
can be obtained in a very short time. To eliminate 





the possible slight inaccuracy due to the plunger 


| being partly supported by the friction of the oil, the 
| plunger and weights may be rotated by the finger 


and thumb when the reading is taken. 

In manufacturing the instruments no standard pres- 
sure or vacuum gauges are employed, their accuracy 
being obtained solely by the use of micrometers and 
balances. ‘They can thus be always verified with 
certainty. A sample instrument was sent to the 
National Physical Laboratory for report, and the mean 
vacuum corresponding to each of the large weights was 
found to be 2.0044 in. of mercury at 20.3 deg. Cent., 


| and 1.9972 in. at 0.0 deg. Cent. Each weight nomi 


nally corresponds to 2 in. of mercury, and thus at a 
normal temperature was absolutely exact. The area 
of the plunger, calculated from the above figures, was 
1.00051 square inches, the measured area being 1.0001! 
square inches. This isa tribute to Messrs. Brothe1 

hood’s workmanship, as the manufacture of the instru- 
ments is carried out in the ordinary shops, and not in 
a special department. 

Testers of the type illustrated have been adopted by 
the Admiralty for verifying vacuum-gauges. Fac! 
instrument is sent out with 12 weights each corre- 
sponding to 2 in. of mercury, one corresponding tol in. 
of mercury, two more of half the size of the, latter, anc 
two smaller ones, each corresponding to } in. of mercur) 
The weight of the plunger together with scale-pan corre- 
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VACUUM-BRAKE APPARATUS. 
CONSTRUCTED BY THE CONSOLIDATED BRAKE AND ENGINEERING COMPANY, LIMITED, LONDON. 
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South-place, London, E.C., is that illustrated in Fig. 1 
herewith. 

This figure shows a standard 18-in. vacuum cylinder 
of the type in general use at the present day, and 
fitted on its underside with a plain release-valve. 
The ball-valve is situated in a small fitting placed, as 

f mentioned above, within the piston itself, here shown 
‘eor 4 Release Valve. at the bottom of its stroke, in the ‘‘ off” position. 
This type of valve is termed by the makers a *‘ triple- 
seal valve,” for the reason that the fitting contains 
three valves in series, past which any leak must work 
its way ere it can give rise to trouble. 

In Fig. 2 we show the portion of the cylinder with 
which our description is concerned, to a larger scale. 
The valve fitting consists of a casing A, containing a 

ket, in which there is a ball-B covering the hole C. 

he ball is prevented from moving far off its seat side- 
ways by being surrounded by the hollow stem of the 
IMPROVEMENTS IN THE VACUUM BRAKE. | lift-valve D. This valve has a ground conical face E 

As in most other ~ ng which can boast of a| restiug on a corresponding seat in the casing A. The 
fairly lengthy serviceable life, modifications and im-| third valve consists of the soft rubber washer F. 
provements have from time to time been introduced in| Should the pressure below the ball valve B be less 
the vacuum brake. Some of these modifications have | than that above, there are thus three checks against 
been found necessary from reasons quite apart from} leakage of air from one side to the other. Should the 
the actual operation of the brake itself, while others| pressure be in the reverse sense, the-three valves will 
have been made in order to raise the apparatus to that | rise off their respective seats, D being provided with 
degree of efficiency demanded by modern service con-| holes in its stem to allow of the passage of air, its 
ditions. total lift being regulated by a central boss on the 

As coming partly within the former category, we | underside of the covering screw-cap. 
may draw attention to the fact that the position of} Whenthe brake is off there is equal vacuum on both 
the ball-valve, in a fitting attached to the underside | sides of the piston. In the application of the. brake, 
of the vacuum qttaten une latterly been changed to| however, air is admitted to the lower side of the 
one actually inside the piston, the old position in some | piston, and, the state of equilibrium being destroyed, 
cases being retained for the release-valve. This change | the piston rises as far as the brake rigging will allow. 
has heen mainly due to a desire to prevent tampering | In this stage the valves are hard down on. their seats. 
with the ball-valve, a frequent source of trouble, espe- | On the brake being drawn off, the air is exhausted from 
cially in certain Oriental countries where the native | the underside of the piston until equilibrium is again 
mind has an almost irresistible predilection for the brass | established, when it is drawn from the upper side as 
ball, or, in faet, for anything else made of that metal | well through the triple-seal valve. Should the vehicle 
should it happen to be por accessible. In its new) be disconnected from the train, and the brake be 
position the ball is well out of reach, and the change released by hand by means of the release-valve, on 
has made possible certain ‘modifications, whereby the | coupling up again and exhausting by means of the 
assurance of its action has been rendered still more | ejector, the three valves are drawn off their seats, and 
certain. Without raising for discussion the very allow of the creation of an equal vacuum on both sides 
questionable contention, of which so much was beard | of the piston. The three valves provided in this fittin, 
some time ago, that the ball-valve at times actually left | have each been tested independently of the others, an 
its seat and thus rendered the brake inoperative, any | withstand satisfactorily the differences in pressures 
risk from this cause, at any time sufficiently remote, is which arise in vacuum-brake working, and the addi- 
now made practically impossible. This object has tional check provided is therefore very material. We 
been attained in different ways by different makers, | would point out, moreover, that the adoption of this 
avi the method adopted by the Consolidated Brake | new type of ball-valve and independent release does 
aud Engineering Company, Limited, of Spencer House, ' not render obsolete the present standard cylinders, the 





sponds exactly to 4 in. of mercury. Any weights, of 
course, can be supplied if desired, suitable, for instance, 
for testing gauges calibrated in kilogrammes per square 
centimetre or pounds per square inch. 

The body of the instrument and the weights are 
of bronze, the lever and plungers of steel, and the 
whole apparatus is fitted in a neat portable case. 
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| valve fitting being readily applied to the existing 
pistons, and nothing else needing attention. The 
change from the old to the new cannot therefore 
involve objections on this score. This new design is 
| meeting with approval, especially in those countries 
where the risks of tampering are much greater than 
here at home, orders having been fulfilled for India 
and other countries abroad, as well as for home rail- 
ways. Another design of ball-valve has also recently 
been brought out by the same firm. In this, in addi- 
tion to the ball, a flat rubber-faced valve serves as an 
extra check. On the piston falling, on release, to the 
bottom of the cylinder, this flat valve is lifted off its 
seat by a plunger which comes in contact with the 
eylinder-bottom, thus giving to the valve a positive 
action. 

It will be evident, however, that there is still an 
element of risk in the fact that the release-valve re- 
mains in its original position, and is similar in form 
to the older fitting. Thus persons may still be 
tempted to destroy it in the hope of finding the 
coveted ball, and to eliminate this risk the Consoli- 
dated Prake and Engineering Company have intro- 
duced a further modification. .* this the release-valve 
fitting on the underside of the cylinder is replaced by a 
plain elbow branch-pipe to be connected to the train- 
pipe by the ordinary flexible hose. The release-valve 
is removed to a position in the casing-wall itself. Tho 
mounting consists of two parts, one of which screws 
into the other. The outer one has a flange, concave, to 
take the curve of the casing, and a screwed connection 
passing through a 1#-in. hole in the casing. The inner 
part is screwed up tight over the end of the flanged 
piece projecting on the inside, and forms the cage for 
the release-valve. A washer, convex on one face, is 
placed on the inner side, and enables the to be 
screwed up to make a tight joint. The ‘wee and 
trigger lever are similar in action to those usually 
— oyed. In this pattern there are thus no studs to 
be broken off, and practically nothing but the lever 
projecting on the outside, while it is impossible to un- 
screw and remove the fitting from the outside, on 
account of the curve of the casing-wall to which the 
flange is fitted. It may be mentioned that the triple- 
seal valve is also embodied in a combination ball and 
release-valve pattern to the old flange standards, 
should it in some cases be preferred to keep as close 
to existing practice as possible. 

As is now well known, by the addition of a special fit- 
ting on the train-pipe neareach cylinder the action of the 
vacuum-brake has considerably quickened. The 
difference in time of application between the ordinary 
and the quick-action system is very marked, and in 
these days of high speeds and heavy loads a point of 
no small importance. ‘The amount of this difference is 
not always realised, so that it may be as well to state 
that thetime of application measured on long trains 
has been found to be reduced with the quick-action 
valves in use to one-seventh or one-tenth of that taken 
when they are not fitted. By means of emergency 
valves the action can be made still more pronipt, and 
a combination valve embodying both the quick and 
emergency actions has lately been brought ont by 
the Consolidated Brake and Engineering Company, 
— This we illustrate in section in Fig. 3 here- 
with. 

This will be seen to consist of a casing G and cover. 
Within the casing is a hollow compartment H covered 
at the top by the flexible diaphragm I, A stem K con- 
nects this diaphragm with the valve L. Solid with 





this valve which closes a large opening in the casing 
G is a second hollow chamber M covered with @ dia- 
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phragm of smaller diameter than the diaphragm 1, and 
in turn connected to this smaller diaphragm by a short 
stem N in a smaller valve O. Beneath each diaphragm 
springs keep the valves on their seats when pres- 
sure is uniform on either side of the diaphragms. ‘This 
valve fitting is connected to the train-pipe by the 
screw joint in the cover, and to the vacuum cylinder 
by means of the small pipe leading off on the left-hand 
side in Fig. 3. 

When in use and the brake in the off position, all 
the air from the interior will be exhausted, including 
that in the chambers H and M, which is drawn o 
around the valve stems K and N, which are gauged to 
fit their guides with this endinview. If now a service 
stop be made, in which ease a partial reduction only of 
the vacuum is required, the air admitted to the train- 
pipe quickly passes into the casing G. The state of 
equilibrium within and without the chamber M has 
now been destroyed, with the result that the diaphragm 
is depressed and the valve O pushed off its seat. i. 
mediately this occurs supplementary air rushes in and 
through to the vacuum cylinder, quickly applying the 
brakes. In the case of an emergency application a 
larger quantity of air is admit to the train-pipe, 
the destruction of the vacuum is more complete, an 
the lack of balance within and without the large 
chamber H causes the diaphragm I to be depressed, 
and the large valve L to be opened. The volume of 
supplementary air admitted is thus much greater, and 
the action in the vacuum cylinder much quicker. 
After an application the vacuum in the chambers H 
and M outualis falls till it approaches the condi- 
tion obtaining in the enclosing casing G. As this 
state is approached the springs come into play 
and lift the valves up on to their seats again. 
The whole may then be re-exhausted by way of the 
train-pipe and ejector. In order to obtain a quick 
release of the brakes a ball-valve P is provided. ‘This 
is shown within the casing G above the vacuum- 
cylinder connection. This allows the air from the 
latter to be drawn off by a direct passage, instead of 
having to find its way along a more tortuous path. 

Among other changes the Consolidated Brake and 
Engineering Company have introduced train - pipe 
couplings of wrought steel. Formerly these hose- 
couplings were made of cast or malleable iron, and 
required frequent renewal, on account of the lug break- 
ing off. We have had the opportunity of inspecting 
one of the new couplings which had been tested under 
the steam-hammer, and we have noted the excellent 
quality of the material of which it was made. This 
coupling had been placed on the anvil edgewise—i.e., 
with the axis of the pipe-hole at right angles to the 
direction of the blow—and had been hammered down 
until the central hole was completely closed, without 
showing the least sign of failure on the outside, or, in 
fact, elsewhere. 

In Fig. 4 we show a reproduction of a photograph 
which shows some extremely creditable examples 
of modern press-work. In this view at the back is an 
old vacuum cylinder with riveted seams, while con- 
trasted with it isthe new pattern being made by the 
Consolidated Brake and Engineering Company. The 
new cylinder casing is pressed out of a single plate, 
and requires no vertical and horizontal riveted seams 
and laps, the line of rivets at the bottom being, of 
course, still required for the angle-ring there. Below 
and in front of these two aot is a half of one of 
the new pattern cut in two, inverted in order to show 
clearly the excellent results attained in the pressing. 
This shows that although the casing is no less than 
23} in. in diameter and about 169 in. deep, there is no 
puckering of the metal at the open end, and, what is 
equally important, no perceptible drawing down or 
thinning of the plate at the radius. The makers have 
subjected one of these seamless and one of the ordi- 
nary riveted casings to. an external- pressure test, 
with the following results : — With the riveted casing 
weeping occurred at the rivet-joints at a pressure of 
100 lb. per square inch, and the dome itself became 
permanently deformed at 160 Ib. pressure. The 
seamless casing stood satisfactorily until the pressure 
reached 175 lb. per square inch, when collapse com- 
menced, which at least goes to show that the. material 
suffered no detriment in the process of pressing. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 20, 1909. 

For a month past there have been signs in the iron 
and steel markets that the maximum output of mills 
would not be equal to the demand. A few develop- 
ments during the past week have served to confirm 
this apprehension. The stion zest pressure is on sheet 
and bar-mills. The supply of Bessemer pig has been 
absorbed for the rest of the year, and the production 
controlled by the Bess>mer Pig-Iron Association is as 
good assold up to Aprill. Last week Bessemer made 
a jump of | dol., at which advance—viz., 19 dols.— 
12,000 tons were sold to two concerns for delivery 


19 dols. As a result of these sales word was given out 
that no more orders would be taken for delivery up 
to next April. This is a serious matter to those large 
interests that will need, and must have, Bessemer in 
the meantime. “The United States Steel Corporation 
has seen fit to come out with a denial that it needs 
more Bessemer, but this must be taken in a diplo- 
matic sense. That great concern cannot afford to 
assist in forcing a hysterical range of prices. It did 
ask for a big lot of iron two weeks ago. Sometimes 
conditions like this look worse than they really turn 
out to be. A few months ago it was taken for granted 
that Bessemer capacity was ample for all probable 
demands. Any further advance in prices for iron that 
cannot be delivered until after April 1 would appear 
most unwise, not only for its effects on Bessemer, but 
on other crude material. Basic-iron has also shared in 
the general unrest under a heavy demand, and 17 dols. 
is established as the latest price. Billets and bars 
have likewise advanced under a heavy demand from 
the Atlantic seaboard. A small cargo of billets has 
just been ordered by cable from Germany, other orders 
for larger quantities are probable, and Germans may 

rofitin no small degree by the sudden turn of events 


d | in the United States. 








THE ORIENT CUMPANY’S TWIN-SCREW 
LINERS ‘“ OTRANTO ” AND “ ORVIETO.” 
THERE will shortly be delivered by Messrs. Workman, 

Clark, and Co., Limited, Belfast, the second of the 

new Orient liners built by them to the order of the 

Orient Steam Navigation Company, Limited, to carry 

on the new Australian Government mail service, to 

come into force on February 1 next. This vessel, the 

Orvieto, is a sister-ship to the Otranto, completed by 

the same firm in July last. In addition to these two 

vessels, there were built on the Clyde three vessels— 
the Orsova,* built by Messrs. John Brown and Co., 

Limited, Clydebank ; the Otway,+ constructed by the 

Fairfield Company, Limited, Glasgow ; and the Oster- 

ley, completed in August by the London and Glasgow 

Shipbuilding and Engineering Company, Limited, 

Glasgow. But these three Clyde vessels, while resem- 

bling each other, differ in several important respects 

from the Belfast ships, and thus a comparison of the 
passenger arrangements of the latter ships, as illus- 
trated in the plans published on page 582, may be 
made with the drawings of the Orsova, reproduced on 

the two-page plate accompanying our issue of May 28 

last. 

Tue Deck ARRANGEMENTS AND PASSENGER 
ACCOMMODATION, 

The orlop deck-beams and stringers, as fitted in the 
Clyde ships, are omitted in the Belfast vessels, the 
lowest deck being the ‘‘lower” deck, which is 
18 ft. 6 in. above the base-line, as compared with 
22 ft. 6 in. in the Clyde-built steamers. Between the 
main and boat-decks it has been found possible to 
introduce another deck above the shelter-deck. On 
this deck provision is made for third-class passengers, 
while the engineers and others connected with the 
machinery department are located amidships. The 
upper deck (Fig. 4) is arranged much in the same way 
as in the other ships, with the first-class dining-saloon 
further forward and the second-class dining-saloon 
abaft of amidships and abaft the kitchen. The shelter- 
deck plan of the Belfast ships (Fig. 3) is different. 
The whole width of the ship is occupied amidship with 
state-rooms, some of them being suites and others 
cabins-de-luxe, and the double row of rooms extend- 
ing amidships are built on the tandem system, with a 
liberal ge from the inner room to the outside. 
In the Clyde ships only a small part of this deck is 
occupied by cabins from shell-plate to shell-plate, a 
— being arranged on each side of the deck- 
ouse, 

Aft, however, the scheme agrees generally with that 
of the Clyde ships, the second-class state-rooms anc 
the second-class music-room occupying that end. In 
the Belfast vessels, the laundry, as well as the steering- 
gear, is on the shelter-deck (Fig. 3), instead of the 
third-class music-room and smoking-room, which are 
relegated to the deck below (Fig. 4). 

The extra deck is the beidge-deck, with a deck-house 
nearly 240 ft. long, with a row of special cabins on 
each side, as shown in the plan (Fig. 2). At the aft 
end of this bridge-deck there is a house about 32 ft. 
long, affording accommodation for the second-class en- 
trance, and for the second-class smoking-room. Abaft 
is an open-air protected lounge, so that the second- 


class engers have the advantage of this modern 
addition to a ship equipment. 

The promenade deck, which is the next, level, is 
about 260 ft. long. The house at the forward end 


includes a lounge with a companion-way to the first- 
class state-rooms, and abaft it the music-room (Fig. 1). 
Amidships there is another deck-house, with ten 








—— the present quarter. The same association has 
agr to deliver 20,000 tons during the first quarter 
of 1910 to the Republic Iron and Steel Company at | 


* Sce Enatnekrtno, vol. lxxxvii., page 715. 
+ Ibid., page 745. 
} Jbid., page 863. 





Pap state-rooms on each side, and at the aft end 
the first-class smoking-room with verandah. This deck 
affords a fine promenade, sheltered from the sun by 
the boat-deck above, which also is given up to pro- 
menading, excepting at the forward end, where there 
is a deck-house for the cabins of the navigating staff. 
This deck is pierced at intervals by the dome of th« 
lounge, music-room, boiler uptakes, engine skylight, 
and the large clerestory roof over the smoke-room. 
At the aft end is the bridge to assist the navigation of 
the ship in and out of port, while there also some boats 
are accommodated. The windlass, capstan, &c., are in 
the forecastle and on the forecastle deck. 

In the Belfast ship there is rather more room for 
rp ; but owing to the fact that the upper deck 
is at a lower level than in the other ships, the accom 
modation for cargo has required a greater length of the 
ship at the forward end. Thus the length between tlic 
forward end of the passenger accommodation and the 
bow of the ship is in the Otranto 138 ft., as compared 
with 119 ft. in the other ships. On the other hand, all 
three cargo holds are forward of the passenger accom- 
modation, whereas in the Clyde ships one of the holds 
passes through the decks given up to the first-class 
passengers, but it is admirably treated from the deco- 
rative point of view, and is utilised also for the more 
effective ventilation of the various passages. All the 
cranes for dealing with the cargo in the Belfast ships 
are placed on the shelter-deck, whereas in the Clyde 
ships two cranes had to be placed on the boat-deck to 
raise cargo through the holds piercing the passenger 
decks. hese latter, thus, had to raise the cargo 
through a greater distance. On the other hand, the 
arrangement on the Otranto involved more work in the 
after hold, as it extended a considerable distance abaft 
the hatch. It would seem, therefore, that as far as 
cranage is concerned there is little advantage. From 
first to last, therefore, the différences in the two ships, 
while interesting, do not suggest that either has a dis. 
tinct advantage over the other. 


DIMENSIONS AND PassENGER ACCOMMODATION, 
The general dimensions of the Belfast ships are :— 

Length over all... ed a 552 ft. 
Length between perpendiculars 


535 ,, 
Extreme breadth ... . 63 ft. 104 in. 


Depth from shelter-deck 42 ft. 
Gross tonnage... i 12,124 
Mean service displacement 15,250 tons 
Mean service draught ... 24 ft. 6 in. 
Total cargo capacity .. 257,880 cub. ft. 
Dead-weight capacity 6100 


In scantlings the Belfast ships resemble the Clyde 
ships, as already described, and the same care has been 
taken in the subdivision of the ships by bulkheads to 
ensure that they will be unsinkable. 

The Belfast ships have accommodation for 235 first- 
class, 195 second-class, and 666 third-class passengers. 

The public rooms of the Otranto and the first-class 
quarters have been decorated by the Liverpool house 
of Messrs. Waring and Gillow. The dining-saloon is 
further forward than in the Clyde ships, and a notable 
feature is the fine arcaded Don which gives air and 
light not only to the dining-saloon itself, but pierces 
two of the decks above it, and is surmounted imme- 
diately under the promenade-deck by a ceiling painted 
in charming arabesque by an Italian artist. The 
dining-saloon, which is illustrated on Plate XLIIL., 
has been panelled from floor to ceiling in oak, specially 
bleached and polished to a light French grey tone, with 
Carton Pierre and French ormolu enrichments. The 
ceiling is of finely-modelled plaster, and the whole 
effect is delightful and cheerful. As in other ships, 
ample floor-space is allowed between the tables, and 
in some cases four, six, eight, or ten may sit together, 
according to the choice of table. 

The smoking-room has a height of 18 ft., the central 
part having a wagon-shaped or arched roof, lit by dormer 
windows, which are somewhat of a novelty, and give 


{| @ more comfortable light than the direct rays from the 


top skylight. The room is in oak, suitably carved, 
with gilt leather upholstery, the chairs being repro- 
duced from Jacobean design, and a few are in tapestry. 
A view of this room is given in Fig. 10, on Plate XLIV. 
The lounge, which, as in the other ships, is treated 
en suite with the music-room, from which it is sepa- 
rated only by a glass door, is, as shown in Fig. 11, on 
Plate XLIV., in the Georgian style. The colouring is 
in pale grey and white, with notes of rich colow 
given by paintings after the masterpieces of the French 
artists Lancret and Bouchier. The walls are panelled 
and ornamented by pilasters and garlands in high 
relief, while the plaster ceilings and domes, by their 
spaciousness and light, make it easy to forget that one 
is on board. The furniture is Italian walnut richly 
upholstered, and in the music-room, which is more 
particularly for ladies, the use of golden satin-wood, 
with hand-painted decorations, is appropriate. The 
furniture is reproduced from antique models in the 
possession of Messrs. Waring, but care has been taken 
to combine the beauty of the eighteenth century with 
the comfort of modern times. 





Something might be said about the decoration of the 
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second-class quarters, and, as typical, we reproduce in 
Vig. 12, on Plate XLIV., an engraving of the second- 
class musie-saloon. In this case the walls are of maho- 
gany dado, with upper panels in white and gold, 
relieved by bevel-glass mirrors of various shapes. The 
ceiling is also in white and gold, and. the windows are 
of the cottage type, with a general result which is 
distinctly successful. 

What we said in connection with previous ships 
about the ventilation, electrical, refrigerating, and 
laundry machinery are applicable to the Belfast ships. 
In the case of the refrigerating installation, however, 
the CO, and dry-air machines, instead of having their 
own condensers, exhaust into a common condensing 
plant, located in the same room. This plant, too, 
may deal with the exhaust steam from such auxiliaries 
as are required in port, so that the ordinary auxiliary 
set, as well as the main condensers, may be shut 
down for overhaul while in port. 


Tue Kircuen MACHINERY. 

The kitchen machinery in a modern steamship is 
necessarily of an important character, and the view on 
Plate XLIL. of the kitchen in one of these Orient liners 
is interesting. The kitchen is arranged in all the ships 
between the first and second-class saloons, and, need- 
less to say, includes every convenience which ingenuity 
has devised for efficient working. The range is in the 
centre, immediately under the skylight, which has at 
the top a large exhaust fan, so that the air is drawn 
from every part of the cuisine department at once. 
The range has a cooking surface of 145 square feet, and 
an oven space of 117 cubic feet. There are cight 
tires; combined with one end of the range is an 
arrangement for grilling steaks, chops, &c., while at 
the other end there is the bain marie, where the water 
is kept boiling. Wet steam ovens are now used very 
largely otave tales were formerly employed, and, as 
a consequence, fish, fowl, hams, tongues, vegetables, 
puddings, &c., can be cooked in one-fourth of the time 
formerly required for boiling. The soup boilers are 
also heated by steam, and 240 gallons of various kinds 
may be made at the same time. There are also hot 
water, coffee, and milk urns, egg-boilers, &c. 

In the bakery there is an electrically-driven dough- 
mixer, which is capable of mixing flour into dough in 
fifteen minutes. ‘This consists of a revolving drum 
mounted on an electric motor-shaft, and it has internal 
bars or kneaders. The baker’s oven is heated with 
steam-pipes, which are much cleaner than the fire- 
oven, while the temperature is maintained constant to 
any desired extent. The area of the oven is 40 square 
feet. There are also special appliances for making 
vastry. 
paves interesting machine is the potato-peeler, a 
machine which consists of a bucket, in the bottom of 
which there rotates a disc with corrugations covered 
with corundum. The potatoes are put inio the bucket, 
and the rotation of the disc, by reason of its formation, 
peels all in the machine in five minutes. The disc is 
mounted on a spindle which is driven by belt from an 
electric motor. During the process a supply of water 
flows through the bucket to carry away the peelings. 

The butcher’s department is adjacent to the exten- 
sive range of cold-air stores, and great care has been 
conelalll in order to ensure the right temperatures for 
different food supplies, vegetables, and fruit. Thus 
there is a range of rooms, each of which is maintained 
at a pre-determined temperature. ‘The food has to be 
passed through an intermediate store, so that it may 
be thawed gradually, in order to maintain as far as 
possible delicacy of flavour. There are also provided 
machines for chopping meat and slicing bacon, and for 
vperations on other viands. 

The pantry is provided with a large area of tables 
heated with steam-coils, the space under the table 
being divided up to form heated cupboards for plates, 
teapots, coffeepots, and the like, while the surface 
is covered with copper carving-trays. The coffee- 
making urns are fitted with earthenware jars, and 
are so arranged that the coffee cannot be made with 
anything but boiling water, and that during the brew- 
ing process the temperature cannot exceed 208 deg. 
Fahr. The eg iachions are of a type now large ’ 
used on board ship, the eggs being immersed in boil- 
ing water and rugeniel by a chain to clockwork 
machinery, so that the eggs are raised out of the 
water when they have been boiled to the extent 

lcsired by each passenger. 

\nother feature to which great care has been 
devoted is the fitting of the cold pantry, where the 
temperature is kept within a few degrees of 40 deg. 
Fahr. This is effected by means of brine-pipes, and 

particularly useful in the maintenance of wine and 

er liquids at a low temperature. All mineral 
waters are kept in cupboards a beam! or and 
special provision has been made for the supply of lager 
heer. The beer is forced from the casks by pressure 
developed by carbonic acid flasks, which at the same 
time aerates the beer. 

rhe dish-washing machines are also an interesting 
feature. In the Orient liners they are designed to 
leal with 3000 dishes per hour. The dishes are placed 








in specially-constructed ‘‘ baskets” designed to suit 
particular dishes, and thus they do not again require 
to be touched by hand during the cleaning or drying 
process. These baskets po, into troughs, the 
water in which is agita‘ed by electrically-driven pro- 
llers, and the heat maintained at about boiling-point 

yy steam-jets. 


THE PROPELLING MACHINERY. 

The propelling machinery was designed, for all of 
the ships, to give a speed of 18 knots, with a mean 
service displacement of 15,000 tons, and to run for 
twenty-four hours at not less than 167 knots with a 
coal consumption not ex-eeding 1.4 lb. per horse- 
power per hour. 

One set of the main engines are illustrated on 
Plate XLV. The high-pressure cylinder is 287 in. in 
diameter ; the first intermediate, 41 in.; the second 
intermediate, 584 in.; and the low-pressure, 84 in.; 
the stroke in all cases being 60 in. Each cylinder is 
fitted with a hard, close-grained cast-iron liner, form- 
ing, with the outer case, a steam-jacket. The cylin- 
ders and working parts are arranged on the Yarrow- 
Schlick-Tweedy system of balancing, with the high- 
pressure and low-pressure cylinder forming the first 
couple, and the second intermediate and first inter- 
mediate the other couple, the valves being on the 
outside of each pair. These valves are of the piston 
type for the high-pressure and first intermediate 
cylinders, and of the double-ported slide type for the 
second intermediate and low-pressure cylinders. There 
are no auxiliary engines worked from the main engine, 
and the condenser is in all cases entirely separate. 
The construction of the columns may be noted. These 
are spread so as to give greater rigidity and permit 
easier access to the working parts. The main bearings 
are extra long, and special attention has been given to 
the lubrication of all parts. 

The shafting is entirely of compressed ingot steel, 
and the crank-shaft of each engine is in two parts, 
each a double throw, built up of nine pieces. The 
diameter is 174 in., with 18-in. pins ; the thrust-shaft 
is also 174 in. The tannel-shaft is 18} in., and the 
propeller-shaft is 17? in., covered throughout by a 
solid gun-metal lining, forced on by hydraulic power. 
In all cases the shafting is considerably in excess of 
that required by the Board of Trade. essrs. Work- 
man, Clark, and Co. have fitted a three-bladed pro- 
peller to the Otranto, and a four-bladed propeller to 
the Orvieto. The diameter of the Otranto’s propeller 
is 18 ft. 6 in., arranged for variations in pitch between 
22 ft. and 25 ft., with an expanded area of 90 square 
feet, and a projected area of 71 square feet. 

The condensers are separate plants, and are placed 
immediately at the back of the main engines. The 
air-pumps and all other pumps are also separate. This 
separation was adopted not only to assist in the 
balancing of the engine, but to increase their reli- 
ability in manceuvring, as, with the pumps worked 
separately, there can always be a vacuum in the 
condenser independently of the action of the main 
engines, so that the engines start more easily from 
a state of rest. The condensers are built up of 
steel plates, and have solid-drawn brase tubes, the 
water circulating through the tubes. The main air- 
pumps are Weir's duplex type, each with two 94-in. 
steam-cylinders, 26-in. water-cylinders, and a stroke 
of 18in. The condensed water from each condenser 
is discharged into hot-well tanks, one on each side of 
the engine-room, the temperature being about 110deg., 
whence it passes rg duplex filters. Filters are 
used of the List and Munn’s gravitation t to the 
hot-well pumps. In order further to keep the boilers 
clear of oil, grease-extractors have been fitted to the 
auxiliary exhaust-steam circuit, the grease from the 
numerous auxiliaries and deck machines being a fre- 

uent source of trouble in such ships. These extractors 
Sai with the exhaust from all engines in use when 
the ship is in harbour—windlass engines, winches, 
cranes, &c., so that the main filters can then be opened 
up and cleaned. From the filters the water is —_ 
by a Weir hot-well pump, discharging into a Weir 
direct-contact feed-heater, whence, at a temperature 
of about 210 deg. Fahr., it is passed by the main feed- 

ame = to the boiler. There are two main feed-pumps 
in addition to a spare set, which can be used either for 
taking water from the hot-well or main feed. A sepa- 
rate auxiliary feed-pump is fitted for use in port. 

On each ship there is a distilling plant besides the 
ample storage for fresh water in the double bottoms, 
with a capacity of 7000 gallons per day, and two eva- 

rators with a pallid capacity of 80 tons per day. 

he other auxiliary machinery is very complete, com- 

rising the usual centrifugal circulating - pumps, 

llast-pumps, and fire and bilge-pumps. A point of 
interest is that one of the bilge-pumps—which are 
placed between the two thrust-shafts—is driven by an 
electric motor through worm-gearing, the pump itself 
being of the three-throw plunger type, of a capacity of 
60 tons per hour, while the other is of the usual 
duplex design. On the port wing there are also two 
sanitary centrifugal pumps, which are electrically 
driven. Thzy have each a capacity of 12,000 gallons 





per hour, and as they are in constant use while the ship 
is at sea, the adoption of electric power tends to econo- 
mical work. One of the sanitary pumps is so arranged 
that it can raise hot salt water from the main circu- 
lating discharge pipe to the hot salt-water bath tanks 
on the boat-deck 70 ft. above. The general service 
and ballast-pumps are each capable of Schouten 200 
tons per hour ; they, together with the fire-pump and 
two fresh-water pumps, are all of duplex type. 

There are six boilers, two of which are single-ended 
and four double-ended, arranged in two compartments, 
the after boiler-room having two double-ended and two 
a boilers, and the forward room two double- 
ended boilers. The furnace gases discharge into two 
funnels rising to a height of 120 ft. above the centre 
fire-bar level. The bunkers, to take 1500 tons of cual, 
are arranged on each side of the boiler-room, with a 
cross-bunker between the two boiler-rooms, and an 
additional or reserve bunker, to take 770 tons, at the 
forward end of the boiler space. Silent ash-hoists of 
the Galloway type are fitted in two stokeholds, and a 
See ash-ejector in one of the middle stokeholds, 

The boilers work at a pressure of 215 lb., the steam 
being passed to the main engines without a reducing- 
valve ; it is reduced at the electric engines to 180 lb. ; 
at the refrigerating engines, 150 lb. ; at the main and 
auxiliary feed-pumps, 215 lb. ; at the steering-engines 
and deck-winches, 150 lb. ; and at the air, hot-well, 
and other auxiliary engines, 150 lb.; while to the 
pantry steam at 50 lb. pressure is passed, and for heat- 
— ship the steam pressure is 30 lb. 

her coal-consumption trial of twenty-four hours’ 
duration at service speed the Otranto steamed at 17 
knots, with the engines indicating 9660 horse-power, 
and the rate of coal consumption was 1.15 1b. per 
indicated horse-power per hour for all propulsive pur- 
s. The distance steamed was 408 nautical miles 

or 119 tons of coal. 

At full power the Otranto made a mean speed on 
two runs on the measured mile of 18.95 knots for 14,450 
indicated horse-power, and 93 revolutions per minute, 
her displacement being 15,160 tons. These results, 
highly satisfactory as the are, may be accepted as a 
fitting instance of the Ba. measure of efficiency 
attained by all five steamers, which, with other vessels 
of the line, will, under the new mail service, maintain 
the high reputation of the management of the Orient 
Line, and further the commercial prosperity of the 
Commonwealth of Australia. 








ENGINEERING STANDARDS CommitTEE.—British Stan- 
dard Specification No. 46 has recently been issued by 
the above committee. It is devoted to keys and key- 
ways, and is divided into two sections, the first being 
a specification for the steel bars from which the keys 
are to be cut, and the second dealing with the propor- 
tions of keys and keyways recommended. A _ mini- 
mum breaking strength of 36 tons per square inch, and 
an elongation of 12 per cent. on.a length of 8 in. are 
required. Information obtained by the committee 
from engine-builders, &c., was supplemented by the 
results of the committee's own experimental work, the 
standard sections for sunk keys being obtained from both 
these sources. This specification should prove of great 
benefit to the engineering industry, though at present 
only sunk keys are dealt with. Recommendations as to 
tolerances on the finished key and keyway are included. 
The specification may be —— for 2s. 6d. net from 
any bookseller, or direct from the offices of the com- 
mittee, 28, Victoria-street, Westminster. It is published 
for the committee by Messrs. Crosby Lockwood and Son, 
7, Stationers’ Hall-court, Ludgate Hill, E.C. and 121a, 
Victoria-street, 8. W. 





Proposrp New Roap From BrrmincHam To WoLvEr- 
HAMPTON.—The Association of Midland Local Authorities 
have approved of a scheme for the construction of a new 
road, 105 ft. wide, from Birmingham to Wolverhampton, 
and have referred it to the respective district councils 
through whose districts the sr road No 
less than seven large districts, including Birmingham, are 
concerned in the scheme. The line of route has been 
carefully surveyed, with a view to avoiding crowded 
building areas und utilising existing means Of communica- 
tion. The total distance covered by the proposed new 
road will be 11 miles, or 1) miles less than the shortest 
existing route. Five miles of existing road are utilised, the 
remaining six miles passing through undeveloped country. 
The proposal is being influentially supported in th 
district. It has also been approved by the Royal 
Automobile Club. Estimates have been made of the 
cost, and a leading contractor in the Midlands has 
offered to undertake the whole work for about 77,0001. 
This estimate is based on the assumption that 70 per 
cent. of the labour empleyed would be men sopmumented 
by distress committees as ‘‘unemployed.” The rateable 
value of the district is over four million pounds, the popu- 
lation being about 850,000. The scheme has been brought 
to the notice of the Chancellor of the Exchequer, and the 
Presidents of the of Agriculture and the Local 
Government Board. The proposal is in no way due to 
the introduction of the Development Bill now before the 
House of Commons ; it originated in a su tion made 
over a year ago by Mr. Geo. H. Sankey, a manufac- 
turer in the Midlands. Mr. Sankey, who has no personal 
interest to serve in the matter, has met the iminary 
expense of preparing the scheme, for which he has been 
warmly thanked by the Association of Local Authorities, 
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NOTICES OF MEETINGS. 


Tux INstiTvTION OF MECHANICAL ENGINEERS.—Friday, October 
29, at 8 p.m., an extra meeting will be held, when the discussion 
will be resumed on Professor W. E. by’s report on “‘ Heat 
Transmission.” 

Tae Nortu-East Coast Institution or ENGINEERS AND Suip- 
BUILDERS.—Friday, October 29, at 7.30 p.m. The twenty-sixth 
annual meeting will be held in the Lecture Theatre of the Literary 
and Philosophical Society, Westgate-road, Newcastie-upon-Tyne. 
Business :—Annual report and financial statement ; introductory 
remarks by the President. Paper on ‘‘Notes of Marine Boiler 
Design, Construction, and Economy,” by Mr. D. Myles, Vice- 
President. 

Tus INSTITUTE OF MaRtxe EnoIngers.—Monday, November 1, 
at 8 p.m., at 58, Romford-road, Stratford, E. Paper by Mr. 
William Henderson (Member), on ‘‘ Experiences with Boiler Scale.” 
Wednesday, November 3, annual dinner, King’s Hall, Holborn 
Restaurant, Mr. James Denny in the chair. 

Tue Society or CaemicaL Inpustry : Lonpon Secrion.—Mon- 
day, November 1, at 8 p.m., at the Chemical Society's Rooms, 
Burlington House, Piccadilly. Owing to the sudden illness of 
Mr. G. T. Holloway the reading of his r, already announced, 
entitled ‘‘The Relation between the Mineral and Chemica! In- 
dustries,” is ert The following papers will be read and 
d d:—l. “Technical Gas Calorimetry,” by Mr.J. H. « oste. 
2. ‘*On Naphthalene Picrate and the Quantitative Determination 
of Naphthalene,” by Messrs. W. P. Jorissen and J. Rutten. 3. 
‘*Some Notes upon the Manufacture of Large Blocks of Artificial 
Stone from Sand and Lime,” by Mr. J. C. Stead. 

Tue Institution or Civi, Eneingers.—Tuesday, November 2, 
at 8p.m. Address by Mr. James C. Inglis, the President, and 
presentation of medals and prizes pwendel by the Council. Re- 
ception by the President in the library after the meeting. 

Tae INsTITUTION oF ELecTricaL ENGINEERS :—MANCHESTER Sxc- 
TION.—Tuesday, November 2, at 7.30 p.m., at the Physical Labora- 
tory, the University, Manchester, when Mr. J. W. Warr, 
A.M.LE.E., will read a paper on “The Electric Ignition of In- 
ternal-Combustion Engines.” 

Tae InstirutTion oF ELecrricaL ENGINBERS :—BIRMINGHAM LOCAL 
Section.—Wednesday, November 3, at 7.30 p.m., in the Chemical 
Theatre, the University, Edmund-street. The chairman, Mr. R. K. 
Morcom, A.M. Inst. O.E., will deliver his inaugural address. 

CiviL AND MECHANICAL ENoINEERS’ Society.—Thursday, Nov- 
ember 4, at 8 p.m., at the Caxton Hall, Westminster, 8.W., when a 
paper will be read on “* Technical Popular Fallacies,” by Mr. A. 8. E. 
Ackermann, B.Sc. (Engineering), Lond., A M. Inst, C E. 

Tue Gro.oeists’ Association, Lonpox.—Friday, November 5, at 
8 p.m. A conversazione, which will be held in the Library of 
University College, Gower-street, W.C. 

Tue Society or Enemveers.—Friday, November 5, at 7.30 p.m., 
in Room 18, Caxton Hall, Westminster. The paper to be read is 
entitled ‘‘ Some Observations on the Chemistry and Bacteriology 
of Sewage Purification,” by Mr. David Sommerville, B.A., M.D., 
a D.P.H., Lecturer in Public Health, King’s College, 
ondon. 
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AVIATION AT BLACKPOOL AND 
DONCASTER. 

WHite the last three days, both at Doncaster and 
Blackpool, were blank, with the exception of one 
short flight, at Blackpool, by Latham in his ‘‘ Antoi- 
nette,” this flight was in many ways the most 
interesting of the whole meeting, as it was under- 
taken in a very strong wind. lt was, no doubt, a 
very risky performance, and it is = to great 
question whether the Committee should have per- 
mitted such a flight to take place simply for exhibi- 
tion purposes. The development of a new industry 
must involve risks which with experience are elimi- 
nated, but it is much better for the experimental 
work involving them to be done in private, and not 
in public, for many reasons, one of which is the 
fact that if conducted in public there is a serious 
risk to other persons than the experimenters. Had 
Latham fallen when crossing the cheap enclosure, 
the result would have been a very serious disaster, 
which would have done a great deal of harm to the 


whole movement. 


As, however, the flight came toa perfectly suc- 
cessful termination through Latham’s skill and 
nerve, we can consider what it teaches as to the 
possibilities of flying in bad weather, which will be 
one of the most serious questions if aeroplanes are 
to be of any practical use. It will be of special 
importance in England, for the reason that we 
have very much more unsettled weather than many 
other countries. On Friday the wind was blowing 
a really stiff breeze. It was very far from blowing 
a real gale, but it was blowing hard enough for 
open fishing-boats to take in a reef or two, res 

udg- 
ing from the difficulty Latham’s machine had in 
stemming it, this ap to be rather under than 
over-estimated. Besides this, owing probably to 


fos the fact that there is a line of sand-dunes be- 


tween the flying-ground and the sea, the wind was 
It is this that consti- 


tutes the danger, as should a puff lift one wing 
more than the other the machine is liable to 
turn on its side and fall, and it is to avoid this that 





the wings are so arranged that their angle, and, 
therefore, lifting power, can be varied. Thus, if 
the machine heels to the left, the after corner of 
the left wing is pulled down, and that of the right 
wing pulled up, and as the left wing lifts more than 
the right, the balance is restored. e first attempt 
at starting was a failure, as the machine slewed 
round and the wind got under one wing and nearly 
capsized it ; but on the second attempt a man was 
stationed at the end of each wing and two men at 
the tail, and these ran along with the machine to 
keep it straight and level. Owing to the strong 
head wind it lifted at a very low speed over the 
ground, and was soon in the air. The wind was so 
strong that, although the ‘‘ Antoinette ” can go over 
40 miles an hour through the air, it did not appear 
to make much over 10 miles over the land, and 
sometimes almost stayed still. Two rounds were 
made, on the second of which the machine was 
blown right out of the grounds, and had to fly back 
over the cheap enclosure, after which a satisfactory 
descent was made. 

The striking point of the flight was the steadiness 
ofthe machine in the air. Doubtless this was only 
attained by great skill, and Latham appeared to 
be constantly moving the control-wheel te a con- 
siderable extent ; but the result was to show that 
an aeroplane can fly in a very puffy wind without 
departing many degrees from the level. The slow 
speed obtained against the wind also shows that 
if the future aeroplane is to be at all certain of 
making fast passages over the ground, the speed 
Through the air must be increased. 

The conclusion of the Blackpood and Doncaster 
meetings enables us to form some judgment as to 
what progress has been made towards the problem 
of practical flight. When all is said and done, how 
far have we got ? Insome respects a very short way. 
If we take the net results of the Blackpool meeting, 
we find that the total distance flown by all the avia- 
tors put together is only about 110 miles. It is true 
that this distance is that measured round the inside 
of the track, and the actual distance flown through 
the air must be very much greater, both on account 
of the fact that the competitors did not go close 
round the marks, and also from the fact that for the 
greater part of the course there was a cross wind 
for most of the time. Even allowing for this, how- 
ever, the total distance flown is very small in pro- 
portion to the enormous sums expended. Much has 
tabs said as to the unfortunate weather, but this 
was not materially worse than is often the case in 
England at this time of year, and there can be no 
doubt whatever that to be of any practical use the 
aeroplane must be made to fly in much worse 
weather than it ever has successfully encountered 
yet. It will probably also be necessary that it 
should be capable of flying over a much greater 
range of speed. At present the majority of the 
machines can vary their speed very little—that 
is to say, they must fly nearly at full speed or they 
will not fly atall. There is, however, no theoretical 
reason why this should be so if enough power can 
be put into the weight, and no doubt this will be 
done in future. It would then be possible to 
fly fast enough to stem a strong wind, and, at the 
same time, land at a low speed, and therefore in 
safety. The landing, as long as the ground is 
smooth and hard, seems very satisfactory. The 
machine is simply brought close to the ground, and 
the engine switched off, when it runs along the 
ground till the impetus is exhausted. 

Small though the actual results are if put into 
miles run, they give great promise of progress. 
It is only a very few years ago that flying was 
looked upon as a dream of the distant future, 
yet now a very large number of people have 
actually seen it accomplished. Prubably far the 
most important effect of the meeting will be 
the demonstration of the fact that the manufac- 
ture of aeroplanes has now reached a stage when 
one can be purchased for a sum of from about 500/. 
upwards, with a meng that it shall fly satis- 
factorily before delivery. In fact, there is a choice 
of some half-dozen different types, all of which have 
demonstrated their powers. This will undoubtedly 
lead to a large number of people taking up flight, 
not for the sake of making money by exhibitions, 
but for sport. Such men will not be contented 
with flying round and round a track, but will go 
across country, and, further, will be always experi- 
menting on flying in bad weather and under all 
sorts of circumstances. This will lead to innumer- 
able modifications in the machines as experience 





suggests them, and further, will lead to there being 
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a large and experienced body of men to fly them. 
Few people probably realise how very much the aero- 
plane is at present nanevoeere by the fact that 
there are very few ple who have had any expe- 
rience in handling them, and that even those who 
have had the most have had what is really a very 
small amount, and it is probable that even with little 
improvement in the machines men with more expe- 
rience would be able to fly with perfect safety 
under circumstances under which it is now impos- 
sible to fly at all. This has, in fact, been largely 
the history of the last years’ progress, for at least 
two makes of machine are now very little different 
to what they were two years ago, yet infinitely 
better performances are now done on them ; this 
must be largely attributed to greater experience. 

In many ways the navigation of an aeroplane in 
the air may be likened to that of a boat in the water, 
especially if there is any wind. In both cases 
the effect of the wind is not uniform, and the 
steersman keeps the machine afloat in many cases 
‘ solely by his skill at the tiller. It is true that the 
performance of the aviator is at present the most sen- 
sational, but it is not at all certain that it is always 
intrinsically the most dangerous ; assuming that 
both have the same experience. Should he make a 
mistake of any kind in the control, he will probably 
have a fall, and in this case there is a very great 
chance that he will be killed. On the other hand, 
in many cases an open boat is sailed in a heavy sea 
under such circumstances that the slightest mistake 
in steering means her filling and sinking, and the 
absolutely certain death of those in her. Boats 
are usually sailed under such circumstances by 
experienced men who are skilful enough not. to 
make mistakes ; but should a novice happen to get 
caught, even in a summer gale, he is lucky if he 
survive. Now no one would be considered an 
expert in, say, boat-sailing till he had been on a 
boat some hundreds of times and in all sorts of 
weathers, whereas there are very few people who have 
made a hundred flights in an aeroplane. Further, 
the boat-sailer starts with the experience of ‘his 
predecessors before him, and the absolute knowledge 
that his craft is safe if properly handled. There 
has been no possibility of such experience in the 
handling of aeroplanes, and therefore everyone has 
to find out things for himself. Each man, how- 
ever, who flies makes it easier for the next man, 
simply by showing it is possible, and by so doing 
giving confidence. 

It therefore seems probable that in the near 
future there will not only be a considerable pro- 
gress in the machines, but also in the men who 
handle them. ‘Therefore the greatest credit should be 
given to those who show that any particular feat is 
possible, and in this respect the flights of Farman, 
Latham, and Paulhan at Blackpool are all of them 
important steps in the progress of flying, as they 
were all undertaken in winds which were both 
strong and puffy. 

While the wind was perhaps an advantage in 
showing what could be done in the way of flying 
in bad weather, it quite prevented any comparison 
of the speeds of the different machines being made. 
Part of the programme had been the determination 
not. only of how fast they could fly, but also of how 
slow. ‘The latter seems a very important point, as 
the slower a machine can fly the safer it will probably 
be, especially in landing. In all cases the published 
speeds are undoubtedly a great deal lower than 
those actually attained. As mentioned in our last 
issue, it has been decided that all records should be 
counted on the basis of the measurement round the 
inside of the course. No doubt this is the best basis 
for competition, but for scientific purposes it must 
be remembered that it is impossible either to round 
the posts quite closely, or to make straight lines 
from post to post, especially in a wind. The speeds 
published for the various machines, therefore, are 
probably more a guide to the strength of the wind 
when they flew than the actual speed through the 
air, the ‘* Antoinette,” which got the prize for the 
slowest circuit, being, in fact, generally understood 
to be the fastest machine which flew. The speed 
actually attained through the air was probably, in 
most cases, not far off 45 miles an hour. 





THE STATISTICS OF WORKMEN'S COM- 
PENSATION CASES IN 1908. 

Tue recent issue by the Home Office of the 
statistics relating to workmen’s compensation for 
the year 1908 is interesting to all employers and 
workmen, especially in those trades in which acci- 





dents to workmen ate most frequent, and the claims 
of injured workers are a serious charge. In a 
recent article on the operation of the Act of 1906 
we referred at some length to the arguments that 
are being put forward by insurance experts which 
are influencing many in the belief that the very 
success of the Compensation Act from the work- 
men’s point of view is tending to the serious con- 
sideration of the question whether or not the cost 
of insurance against accidents should continue to 
be borne ace. by the employers. The figures 
now published in the blue-book will at least show 
to the community at large to what extent compen- 
sation for accidents isa charge upon employers, and 
what a substantial benefit it is-to the workers. 

The magnitude of the results of the compensa- 
tion law may be judged by the fact that for the 
complete year 1908 no less than 2,080,672/. was paid 
to injured workers during incapacity, and to the 
dependants’ of those who were killed, in seven 
groups of industries—shipping, factories, docks, 
mines, quarries, constructional work, and railways 
—employing altogether 7,512,753 workers. This 
sum of compensation does not cover those cases 
included in building, agriculture, sea-fishing, and 
domestic service, which classes were only added in 
the Act of 1906, and concerning which as yet re- 
liable figures have not been available. 

In the industries of which we have the figures 
and in which British trade is chiefly concerned, the 
total number of deaths by accidents was no less 
than 3444. The toll of deaths was largest in mines, 
which numbered 1301. Factories come next with 
a total of 951 deaths; railways, 458; shipping, 
371 ; constructional work, 119; docks, 156; and 
quarries, 88 deaths. The total of disablement cases 
given by these returns was 325,484, but the actual 
total of deaths and disablements is necessarily in- 
complete, as the Act of 1906 does not make returns 
by employers compulsory. The only reliable figures 
are those of the cases which came before the county 
courts, either by decision of the judge as arbitrator 
or by recorded agreement. The actual number of 
cases under the Workmen’s Compensation Act of 
1906 in the courts of England and Wales was 3795, 
and in the Sheriffs’ courts in Scotland 1026 ; and in 
Ireland the cases, outside the city of Belfast, were 
comparatively trifling, where there are so few indus- 
trial trades carried on. 

The total number of cases entered in the county 
courts of England and Wales, including 1563 after- 
wards disposed of outside, was 5358. The compen- 
sation awarded under the Act of 1906, last year, 
as compared with previous years, cannot as yet be 
accurately judged, but it must show a great in- 
crease, as the number of cases in the courts of 
England and Wales averaged only 2255 a year for 
the previous five years, or less than half of the 
figures above quoted for 1908. In the county 
courts of England and Wales the total compensa- 
tion awarded in 778 fatal cases was 128,3401., as 
against the yearly average of 78,097/. for the pre- 
vious five years. 

Here is no ‘‘malingering,” and these figures, 
which show such an increase, seem to indicate the 
great need of the Act of 1906, which so far extended 
the principle of compensation beyond the Act of 
1897. The total charge for compensation for acci- 
dents in factories was 802,0441., which includes the 
cases in the engineering trades and shipbuilding. 

The most dangerous of all our industries is min- 
ing, and the total number of mines in the official 
returns in 1908 was 4059, and the employers of 
these numbered 2652, of whom about one-half were 
protected by insurance. The total charge for 
compensation in this industry was 841,456/., most 
of which belongs to coal-mining, and the charge on 
coal works out at 0.7d. per ton. The number of 
employés in the coal-mining industry was 972,232. 
All these figures show the urgent need there was 
of some compulsory compensation in coal-mining. 

The analyses of the great multitude of cases are 
so minute as to be bewildering. In the classified 
tables, for example, we find that the proportion of 
disablement cases in the metal industries which 
lasted less than two weeks, was 10} per cent., 
and 25 per cent. less than three weeks ; 40 per 
cent. lasted four weeks, and only 4} per cent. lasted 
beyond four weeks. In factories where metal 
work is carried on there were 164 fatal cases alto- 
gether in 1908, and disablement cases 24,504, while 
the cost of compensation for deaths and injuries 
together amounted to a total of about 135,0001. 
However, it should be observed that there is a 
discrepancy between the figures relating to acci- 





dents, which are reported here, and those unde: 
the Factory Act which do not tally with the com- 
pensation cases. 

So long as there is no compulsion in the matter of 
making returns, the only reliable figures are those 
of the County Court records, and, of course, there 
is an unknown number of cases settled out of 
court by mutual agreement of which these statistics 
take no cognizance. 

There is as yet no means of ascertaining the 
proportion of bogus cases brought forward by 
fraudulent applicants or by malingerers. Of the 
cases tried in county courts in 1908, those decided 
by the arbitrators in favour of the applicant—i.c., 
the worker—numbered 2050, and in favour of the 
respondents (employers), 453. The percentage of 
applications so decided in favour of the appli- 
cants was practically the same in 1908 as in 
the years 1907 and 1906—say 82 per cent.-—which 
seems to speak’ well for the genuineness of the 
pa rar egmay asa whole. The figures further show 
that the registered agreements under the Act of 
1906 had increased enormously ; the number was 
20,580 in 1908, whereas the number registered 
during the five years previously averaged 3654 a 
year. The agreements settled by committees re- 
presenting employers and employed under the Act 
of 1906 numbered, in 1908, only 164. These in- 
formal committee settlements apparently are not 
in favour with either employers or workers. 

It may be noted that of the total cases under 
the Workmen’s Compensation Act, 1906, decided 
by the County Court Judges, only 112, or 2 per 
cent., were taken to the Court of Appeal. It may 
be useful to note that of these appeals 47 were by 
workmen, of which 11 were successful; and of 
65 by employers, 28 were successful. It thus 
appears that employers only appeal when they have 
the best chance of reversing the arbitrator’s award, 
and that generally speaking both parties have good 
reason to have confidence in the County Court 
Judges. But there isa growing tendency to settle 
by agreement out of court, instead of by costly 
litigation, which, according to these statistics, only 
decided in some 23 per cent. of the cases of death 
for which compensation was paid ; and in disable- 
ment cases the bulk were settled by registered 
agreement, the percentage which were settled by 
litigation being only 0.36. 








A MASTER MOTOR-CAR PATENT 
IN THE UNITED STATES. 

A DECISION of considerable interest was given 
recently in the United States Circuit Court for the 
Southern District of New York, concerning the 
validity of a patent originally filed in the year 1879. 
The patent had reference to motor-car design, and 
was filed by Mr. G. B. Selden. The specification 
was not accepted by the examiner in its original 
form, and was re-drafted several times before the 
patent was actually granted in 1895. The time 
permitted to an applicant for such re-drafting, by 
the then rules of the United States Patent Office, 
was two years,‘and in this case Mr. Selden seems 
to have availed himself of the full time on more than 
one occasion. He did not, however, act unlawfully 
in this, or break any regulation, but on account of 
the time taken in meeting the criticisms of the 
examiner, the granting of the patent was delayed 
until 1895. As the seventeen years’ life of a patent 
dates from the time it is granted, this patent has 
still about three years to run. 

The patent was a sufticiently remarkable one for 
its day, as it appears to cover satisfactorily the 
essential features of the modern petrol motor-car. 
It was claimed for a combination, with a road 
locomotive suitable for the carriage of passen- 
gers or goods, of a liquid hydrocarbon gas-engine 
of the compression type of one or more cylinders, 
with a caapeed main shaft, clutch, &c. Though 
the original wording on the filing of the patent did 
not read in this way, it seems to have been accepted 


| that the later form of drafting satisfactorily covered 


the earlier ideas of the inventor. There seems tv 
be little doubt that the inventor had in view 4 
vehicle of comparatively light weight, propelled by 
an engine using gas-vapour derived from petroleum 
or its products, this engine embodying several then 
novel features, oy which its weight was so reduced 
as to render practicable its application to the 
type of vehicle in question. In the opinion of 
the District Judge of the Circuit Court, the only 
approach to anticipation appeared to be in an abso- 
lutely unworkable suggestion of Rosenwald in 4 
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French patent, of fitting an Otto engine to a 
brougham. This patent was neld to be worthless, 
on account of the impossibility of such an arrange- 
ment ever working, the weight of the Otto 
engine of that time being far too great to apply 
to a vehicle in the manner shown. The Selden 
patent is claimed to embody in the vehicle a 
form of internal-combustion engine previously un- 
tried. The patentee adopted several cylinders with 
the intention of reducing weight and doing away 
with a heavy fly-wheel, while he further made use 
of an enclosed crank-case, also for the purpose of 
reducing the weight. The small piston, short 
stroke, and high speed are all features of the 
modern motor-car engine, and these apparently the 
applicant had reduced to an experimentally work- 
able state by the time he filed his patent. The 
engine so evolved, though not at the time actually 
completed, was calculated to weigh less than 2001b. 
per brake horse -power, whereas the Brayton 
engines made then, and on the principle of which 
the Selden engine was designed, weighed 800 lb. 
per brake horse-power. It is the opinion of the 
District Judge that this engine and the manner in 
which it was applied to vehicular propulsion by Mr. 
Selden formed a patentable combination, inasmuch 
as the particular type of engine was ahead of any- 
thing at the time in use, and in fact the only form 
of liquid hydrocarbon engine of the compression 
type at all applicable to locomotion in the manner 
intended. 

The fact that in 1879 an engine was designed and 
partly constructed on lines recognised as the stan- 
dard practice of to-day is quite remarkable in view 
of the fact that the modern motor-engine is, to all 
intents and purposes, less than ten years old. Mr. 
Selden succeeded in making one of his cylinders 
act, but the others were not bored out, and the 
model was not completed till 1905-6. A car built 
according to the final specification and drawings 
the judge denotes as ‘‘a wretchedly poor car for 
1905,” while ‘‘there were probably as good, if not 
better, cars in 1895, but it is a marvel of invention 
for 1879.” 

The patent thus held to be valid, unless the 
decision is reversed on appeal, is one that would 
appear to cover a large branch of the motor-car 
industry in the United States. It is a primary 
patent, for which one party of the complainants, 
the Electric Vehicle Company, hold a_ license. 
The case can apparently only be taken up to the 
Court of Appeal, whose decision is final in patent 
cases, unless the Supreme Court directs that the 
case be sent up to it. As it is one of considerable 
importance, owing to the extent of the motor in- 
dustry in the United States, it is quite probable 
that it may be carried further than its present stage. 








THE ROYAL COMMISSION ON CANALS 
AND WATERWAYS.—NO. IX.* 

Vou. V., Parts I. and II., of the Report of this 
Commission have just been published. Part I. is 
merely formal, but it reminds us that the Commis- 
sion was appointed in March, 1906, and we must 
congratulate the Commissioners on having withstood 
the ravages of time during this interval, and hope 
they may all survive to give us their matured opinion 
on the enormous mass of evidence that has been 
placed on record. : 

The so-called Reports Nos. I. to V., so far as 
Great Britain and Ireland are concerned, are merely 
prints of evidence and appendices dealing: with 
42,673 questions and answers. The sittings occu- 
pied eighty-eight days, and are now said to be con- 
cluded so far as oral information is concerned. It 
has been a great misfortune that the programme 
was so extensive and the Commissioners so many 
in number. Had their inquiry not included Scot- 
land and Ireland much time would have been saved, 
for it is clear that the conditions in Ireland are 
quite different from those which obtain in England 

so much so that the Commissioners tell us they 
wil make a separate report. Scotland has prac- 
tically no canals, yet days have been spent, maps 
ade, and expense incurred in the lavish style of 
these latter days, with the object of obtaining 
intormation about canals in Scotland. 

We trust that all this labour and expenditure 
wil bear good fruit, and not leave us in doubt as 
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to the true value of inland waterways as a means 
of communication, or show us plainly that in 
England, sea-girt as it is, the best means of getting 
to deep water economically is by rail. 

The Commissioners examined a number of rail- 
way managers and engineers connected with com- 
panies situated in the British Isles. We should 
have liked them to have heard the experience of 
men from the Indian railways. The administration 
reports on the railways in India show that on 
systems such as the Bengal and North-Western 
the working expenses are less than 50 per cent. of 
the gross receipts, while the rates prescribed for 
carriage of coal for a distance up to 300 miles from 
the colliery were fixed in August, 1905, at 0.23, or 
id. per ton per mile. For the year 1905 the average 
rate for all descriptions of goods carried per ton-mile 
was just under $d. These figures require explanation, 
and we hope the possibility of such cheap freights 
by rail are known to, and the explanation present in 
the minds of, the Commissioners. The great duty 
devolving on them is to settle the question of 
economical carriage of minerals, manufactures, and 
general merchandise ; and if they find in favour of 
waterways, to state their reason for so doing, and 
to follow on with a proposal for dealing with the 
canal question in a manner that may readily be put 
in practice. 

ol. V. contains evidence heard by the Commis- 
sioners from November 20, 1908, to April 28, 1909. 

Mr. F. Chamberlain, engineer to the Oxford 
Canal, was the first to give evidence on the former 
date, and he described the line of this canal as being 
from Coventry to Oxford, with a length from 
Napton in Warwickshire to Braunston in North- 
amptonshire, over which all traftic from the Grand 
Junction to Birmingham and beyond passes. He 
stated that half the revenue was made on this length 
and on the length from Braunston to Coventry, 
but he failed to divide the receipts between the 
two lengths. The witness was not prepared with 
much of the information sought by the Commis- 
sioners, and eventually the chairman asked him to 
let them have particulars of the four following 
items—viz. :— 


1. The traftic from the Coventry Canal to 
Braunston Junction. 
2. Traftic between Braunston Junction and 


Napton, the 5-mile length over which all the traffic 
from the Midlands to London is carried. 

3. Traffic on the remaining length of the canal. 

4. To separate from this the Thames traffic join- 
ing at Oxford. This was duly promised, but appa- 
rently had not been supplied in time for publication, 
for although a statement of three months later date 
is made on another matter in the form of an 
Appendix, No. I., silence is preserved on the very 
interesting items above enumerated. 

The Oxford Canal is in the fortunate position of 
paying a dividend of upwards of 4 - cent. to its 
shareholders. The system generally followed in 
the prosperous ante-railway days of paying away 
as dividend practically all the net receipts was 
modified in the case of the Oxford Canal, where 
the loans were paid off in the good times, and a 
reserve of 30,0001. accumulated. The 77 miles of 
canal has to earn a dividend on 178,0001., or a little 
over 2300/. per mile. The revenue for 1906 was 
17,840l., rates and taxes requiring 24601. out of this 
amount. 

Mr. Bythell, the chairman, gave a condensed 
account of the Manchester Ship Canal, which was 
made by raising eight millions in shares, two millions 
in debentures, and, in addition, five millions was 
advanced by the Corporation of Manchester as 
debenture stock. The deepening of the canal 
from 26 ft. to 28 ft. above Latchford Locks to the 
Manchester. Docks—a distance of 13 miles —had 
been recently accomplished at a cost of 200,000/. 
Figures relating to the traftic of the port, and the 
lotion made in tolls and rates of carriage by 
the railway companies, the Mersey Dock and Har- 
bour Board, and other bodies interested in the 
trade of the district, since the canal was started, 
were referred to. The keenest competition and 
the greatest reductions have been obtained for 
traftic to the Continent of Europe; the cost of 
carriage of machinery from Manchester to Hamburg 
has been reduced from 27s. 6d. to 17s. 6d. per 
ton, whilst sugar from Hamburg to Manchester aw 
been reduced from 21s. 9d. to 12s. 6d. per ton. The 
rateable value of Manchester has increased from 
2,875,0001. to 3,740,000/., and that of Stretford 
township, bordering on Manchester, on the banks 
of the Ship Canal, has gone up from 144,000I. to 





270,0001. in rateable value. An appendix gives many 
details referring to this canal—its cost, working, &c. 

Liverpool has suffered no set-back ; on the con- 
trary, her commercial advance has been much more 
rapid since the opening of the Manchester Canal. 
In thirteen years, from 1881 to 1894, the revenue 
of the Mersey Dock and Harbour Board increased 
to the extent of 63,778/., whilst in the following 
thirteen years, during which the canal has been 
at work, the increase in revenue was 280,600l., 
although many important reductions of dues had 
been made in the interval. 

Mr. Bythell also gave evidence with reference to 
the Bridgwater Canal, which is the property of 
the Manchester Ship Canal. He stated there were 
238 barges employed in the carrying department, 
which on a draught of 4 ft. 3 in. are loaded to 55 
tons. There are also 22 narrow boats for use on 
the narrow canals. These figures are instructive, 
and must bear some relation ‘to the value of the 
waterways suitable for barges, and those which 
accommodate the 25-ton narrow boat only as a 
means of transport. It comes as asurprise to learn 
that although the income derived from freight as 
carriers is 220,000/., the expenses amount to 
217,000/., showing practically no profit in that de- 
partment. The witness introduced the question 
of free storage accorded to manufacturers by the 
British railway and canal companies in Liverpool 
and elsewhere, and stated that unless the present 
system of storage was abandoned, he saw great difti- 
culties in the way of introducing large barges as an 
economical means of transport. With reference to 
competition between rail and water, Mr. Bythell 
stated that iron used at Warrington was brought in 
large quantities to Manchester Docks, and although 
there was water communication, and the Canal Com- 
pany had wharves at Warrington, this iron was de- 
ivered to the works by railway, a distance of 16 or 
17 miles. He also stated that motor-lorries were 
coming largely into use for distributing traffic at 
Manchester Docks to within a radius of 10 or 15 
miles. The imports at Manchester Docks amounted 
to 4,400,000 tons in 1906; of these, 1,451,000 tons 
were distributed by rail, and only 228,000 tons by 
the various canals having access to the port of 
Manchester. 

Mr. William Salt, engineer to the Warwick 
Canal, stated that in his opinion improved water- 
ways would foster a very considerable increase of 
traftic on the canals of the country. At present the 
time taken in carrying goods by canal from Birming- 
ham to London was much the same as in 1799—viz., 
four days. The waterways were not big enough, 
and there were too many locks. He advocated 
locks being made to enable the existing canal-boats, 
having 7 ft. beam, to pass three abreast, to accom- 
modate eight boats and a tug. In his view, a 
boat 14 ft. wide, drawing 4 ft. of water and 
carrying 80 tons, would be suitable for the 
trade of Birmingham ; but when questioned as to 
the economy derivable from carrying traffic in large 
boats, Mr. Salt appeared somewhat shaken in his 
opinion. At present, he said, there was practically 
no traffic from the Warwick Canal to those west of 
Birmingham. He attributed this largely to the 
Birmingham Canal Company being under the control 
of the London and North-Western Railway. Thus 
the Birmingham Canal was used largely by railway 
companies for the collection and delivery of goods 
sent by rail. The enormous traftic in coal was 
fostered by a low rate of toll for internal traftic. 
Coal pays 34d. to 44d. per ton from the colliery to 
the works on the Birmingham Canal, but if this 
coal is boated outside the Birmingham waterway the 
toll is immediately raised to ¥d. per ton. It hardly 
seems credible that traflic should have to submit 
to an exaction of this sort at the present day. 
Mr. Salt informed the Commissioners that the 
Birmingham Canal had to pump most of the water 
required by the traftic using the Summit Pond, so 
here we have another instance of the user of pump- 
ing on a large scale, to supply water for the purpose 
of navigation. 

In his paper ’to the Institution of Civil Engi- 
neers, Mr. Saner had alluded to Birmingham as 
nearly the centre of a quadrilateral figure made by 
joining London, Liverpool, Hull, and Bristol; and 
stated that the shortest way from each of these ports 
to Birmingham was along the diagonals of this 
figure. His views were that Hull and Liverpool 
should be joined by improved canals, and that minor 
alterations should be made in the existing water- 
ways between London and Bristol. These views 


were laid before the Commissioners, but the way in 
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which the Birmingham district should be dealt 
with was not shown. Mr. Saner, in conjunction 
with Mr. Salt, has, since giving his original evidence, 
made an examination of the Birmingham district, 
and proposes to unite the enlarged canals by con- 
necting them one with another outside Birming- 
ham. We have no map of this proposal, which is 
somewhat intricate. The cost of 74 miles of con- 
necting canal from the south-east to the south- 
west of Birmingham he estimates at. from 650,000/. 
to 700,0001., including two miles of tunnel. 








INSTITUTE OF METALS. 
(Concluded from page 558.) 
Six W. H. Wuire again occupied the chair when 
the adjourned meeting of the Institute of Metals 
was resumed on Friday morning, the 15th inst. 


Tue VotumME CHANGES OF Brass. 


The first paper taken had as its authors Professor 
T. Turner and Mr. M. T. Murray, M.Sc. It dealt 
with “The Copper-Zinc Alloys : A Study of Volume 
Changes during Solidification.” A short abstract 
of it was given by Professor Turner. The 
research described in it was undertaken with 
a view to extending and confirming some previous 
experiments made under Professor Turner’s auspices 
by Mr. F. D. Simpson. The metal to be examined 
was cast in a T-shaped mould, one arm of a simple 
extensometer resting against the end of the stalk of 
the 1. The experiments showed that in no case 
was there expansion of the metal once it was com- 
pletely solidified; but in many cases there was 
considerable expansion in the act of solidification. 
The maximum of expansion was reached with an 
alloy containing 14.76 per cent. of copper, but the 
curve connecting this volume of expansion with the 
composition of the alloy showed several maxima 
and minima, the latter corresponding to critical 
points on Shepherd’s equilibrium diagram for the 
copper-zine alloys. A dnesvigtion of this diagram 
will be found in our issue of December 18, 1908. 
It shows at every temperature the phase of the 
alloy which is stable at that temperature, and has 
been plotted in part from the records of cooling 
curves and in part by quenching alloys of different 
proportions from a high temperature, so that they 
retnin when cold the crystallisation which is stable 
at that temperature. In general, however, this 
‘* phase” is not really stable at low temperatures, 
but is prevented from changing by the rigidity of 
the metal. If, however, these quenched specimens 
are reheated to some definite temperature, and 
maintained at this for a prolonged period, the crys- 
tallisation fixed on quenching changes to that which 
is stable at this new temperature. Numerous expe- 
riments of this kind have thus made it possible to 
determine with precision the phases of the complete 
series of the copper-zinc alloys which are really 
stable at any given temperature. It appears from 
the paper by Professor Turner and Mr. Sm that, 
as stated, there is a close connection between the 
amount by which a copper-zine alloy expands in 
solidifying, and the characteristic points of the 
equilibrium diagram. Thus pure copper shows no 
expansion in solidifying, but if zinc be added an 
expansion is observed, which continues to increase 
until the alloy contains 20 per cent. of this element, 
and it is exactly at this composition that the equili- 
brium diagram shows the greatest difference be- 
tween the liquidus and solidus curves. Adding 
further zinc the expansion diminishes, and vanishes 
when the alloy contains about 60 per cent. of 
copper, which corresponds very nearly to the first 
critical point on Shepherd’s diagram. A further 
addition of zine gives rise to a fresh expansion in 
the act of solidification, which again omes & 
maximum when the difference between the solidus 
and the liquidus curves is a maximum, and then 
diminishes, becoming zero again with an alloy 
having the composition Cu,%nj. After this point 
theré is a very rapid rise in the expansion curve, 
which attains, as already stated, a maximum when 
the alloy contains 14.76 per cent. of copper. These 
observations promise to be of service in the mapping 
out of equilibrium curves. In the paper,.moreover, 
it was shown that a pretty close connection could 
also be traced between the hardness of an alloy as 
determined either by Brinell’s test or the sclero- 
meter, and the equilibrium diagram. The curve of 
hardness plotted against the composition showed 
maxima at critical points inthe diagram. A relation 
was also proved to exist between these critical points 
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on the diagram and the total shrinkage of the alloy. 


The discussion was o 


ned by Mr. G. D. Ben-| since experiment had shown that a single alum 


gough, who said that the paper contained many | crystal could, in forming, raise a weight of 2 kilo- 
points of great practical and scientific interest, the | grammes. In this case the alum crystal did not 


valuable from the practical standpoint. 


curve of total shrinkage given being particularly | actually expand ; in fact, in its formation there 
The com-| was an actual contraction of volume. 
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position of 70 per cent. copper and 30 per cent. zinc | experiments described by te authors, he thought 
was largely used for castings, and these curvesshowed | there was really no volume expansion, but that 


that this composition corresponded to a minimum in 


the metal on crystallising formed a coherent 


the curve of shrinkage. He thought, however, that | skeleton, leaving at the same time a gap which was 


the value of the paper to the practical man would 
be increased by a table giving the shrinkage per 
foot. From the scientific side it was most important 
to learn that, with simple solid solutions, the solidus 
curve could be plotted from the shrinkage. There 
was here a new method of research of very wide 
applicability. The reason given by Mr. Murray for 
this connection between the facts established by his 
observations and the equilibrium curve was not, how- 
ever, quite satisfactory, and he confessed himself 
unable to form a mental picture explaining why the 
changes in question should occur. From the record 
of the results obtained with the scleroscope, it 
would almost seem as if here again was a new method 
of plotting the solidus curve. It would have been 
well if an additional observation had been made 
with alloys containing between 60 and 70 per cent. 
of copper ; but a very strict agreement between the 
hardness tests and Shepherd’s curve could hardly 
be expected, since Shepherd’s alloys had undergone 
a very prolonged annealing, whilst the author’s 
being tested as cast, probably contained metastable 
phases. It was, further, important to note the 
good agreement between the tests made with the 
scleroscope and by the Brinell instrument. It had, 
of course, long been known that in the case of iron 
and steel there was a close connection between the 
tensile strength, as shown in Roberts-Austen’s 
curve prepared for the fourth report to the Alloys 
Committee, and the hardness, but this was the first 
time that such a regularity had been established 
for the non-ferrous metals. The parallelism of the 
scleroscope and the Brinell tests held, however, 
only for cast materials, since, with rolled, the 
scleroscope gave readings as high as 50 for 70-30 
brass, instead of 9, as found by the authors. He 
quite agreed with the authors as to the existence 
in these series of alloys of the compound Cu,Zn,. 
Mr. Murray, however, had said that there was no 
well-established method of distinguishing between 
a compound and a solid solution, and with this the 
speaker could not agree, the matter being, to a great 
extent, elucidated in Dr. Desch’s paper, read at the 
Birmingham meeting. He believed there was much 
evidence in favour of the existence of the said com- 
— which was evidently Shepherd’s y phase. 

his y phase was characterised by bad mechanical 
properties, and this bad effect of compounds had 
been noticed elsewhere and seemed to be a general 
law. He gathered that the authors did not believe 
in the existence of Cu,Zn and CuZn as compounds, 
and would like to join them in asking Dr. Desch 
to eliminate them from his list of inter-metallic 
compounds given last year. He differed from Mr. 
Murray in the use of the word eutectic, which had 
been employed in the paper ina sense different from 
the ordinary. In the changes to which the term 
was applied by Mr. Murray, crystals already depo- 
sited reacted with the still liquid alloy, and were 
broken down, a conglomerate being formed in 
which existed no trace of the primary crystals sepa- 
rated. The final outcome was the result of a com- 
plicated sequence of phenomena quite different from 
the deposit of an ordinary eutectic. He presumed 
there was no wish to extend the term to any con- 
glomerate resulting from the transformation of one 
two-phase system into another two-phase system. 
The ordinary eutectic, on the other hand, had a 
perfectly constant composition. In conclusion, he 
congratulated the authors in having presented a 
most stimulating paper. 

The next speaker was Dr. Desch, who said he 
had read the paper with great interest, though he 
hardly agreed with Mr. Murray’s interpretation of 
some of his results. He thought that what had 
been measured in the experiments was not really a 
volume expansion, but-was a thrust due to the 
growth of the crystals. It would be noted that 
when the expansion was greatest the gate was piped. 
This afforded evidence that during the process of 
solidification more metal had entered the mould. 
The extensometer used did not begin to measure 
till the crust was firm. This crust formed first as 
a thin shell next the sides of the mould, and it was 
during the growth of this shell that he thought a 





thrust arose. This might be very considerable, 


| filled up by flow from the gate. 





It was very re- 
markable that the expansion observed followed 
closely the solidus curve, and he hoped it would 
nee possible to establish definitely this relation 
etween crystalline growth and the solidus. Of 
course, from the standpoint of practice it mattered 
little whether the phenomenon was really a case of 
volume expansion or of crystalline growth. The 
authors, he continued, had proved the scleroscope 
to be a thoroughly practical instrument, and the 
curve comparing it with the Brinell test was most 
interesting. He quite agreed that in simple solid 
solutions there was a relation between composition 
and hardness. According to theory, in a two-phase 
alloy the hardness should vary linearly, and this 
was almost exactly the case in the curve given in 
the paper. He could not. agree with the authors 
that bismuth experienced no expansion on solidi- 
fication, since very careful experiments seemed to 
have established this. Moreover, Spring had found 
that ‘‘ flowed” bismuth. underwent changes of 
density in the opposite direction to all other metals. 
In conclusion, he thought all would agree that the 
paper was of the very highest importance, and the 
objection he had raised referred solely to questions 
as to the proper interpretation of the observations 
recorded. 

Mr. C. A. Edwards followed, and said that he 
agreed with the authors that there was a connec- 
tion between the expansions observed and the 
solidus curve, but they had offered no satisfactory 
explanation of how this connection was effected. 
This, he thought, had been provided by Dr. Desch, 
whose theory was, to his mind, more reliable than 
that of Mr. Murray. He fully agreed with Mr. 
Bengough that the term ‘‘ eutectic,” as used in the 
paper, should, if possible, be altered. Physically 
considered, a eutectic had one definite melting-point 
and a definite composition, being that of the solidus 
at the minimum between two branches of the 
liquidus curve. He suggested that it might be pos- 
sible to test Dr. Desch’s theory, in the case of 
the alloy, with 14.76 per cent. of copper if the ex- 
pansion was due to the passage of the 6 phase into 
the e one. Suppose this alloy were cast in an iron 
mould having a large body and a narrow gate, and 
remelted there after solidifying ; let it afterwards be 
allowed to cool slowly ; then, if there really was a 
volume expansion, the change of the 4 in e should 
be, at any rate, retarded by the suppression of this 
expansion, and possibly completely suppressed. 

r. G. F, Hudson was the next speaker, and said 
that he had had an opportunity of seeing most of 
the work. The extensometer used was very simple 
and eftlicient, easily worked, and reliable. As had 
already been shown in the discussion, the methods 
described opened out a wide field of research ; to him 
it seemed evident that a great deal more required 
to be done to explain the mechanism of the ex- 
pansions observed. Whatever they were due to, 
the practical result was the same as if there was 
an actual increase in the volume. He thought 
that one of Mr. Murray’s footnotes on the nature of 
solid solutions might be misinterpreted. It merely 
meant that in ordinary conditions a solid solution was 
non-homogeneous, and became so only after it had 
been held fora long time at a given temperature. It 
should further be pointed out that the word ‘‘chill 
was used in the paper as meaning merely that « 
casting was cooled comparatively quickly, and not 
in the sense that foundrymen understood the term. 

Professor H. C. H. Carpenter, the next speaker, 
said that he had been much interested in the 
paper, because for the past two years he had 
been engaged with Mr. Edwards in a most difli- 
cult piece of work—viz., the production of hy- 
draulic castings in bronze in a thoroughly re 
liable manner. Makers would agree that this 
was most difficult, and in undertaking the work 
Mr. Edwards and himself knew that they were 
to have no easy time. Their work touched that of 
the authors’, in that they had endeavoured to find 
an alloy having the smallest possible coefficient ©: 
expansion. They were not concerned as to volume 
changes in the liquid, or at the moment of solidifi 
cation, but solely with changes after complete solic- 
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fication. He was able to confirm the statement of 
the authors that in the case of the copper-zine 
loys there was no expansion once complete 
solidification had taken place. They had not, how- 
ever, covered the same ground, since they had suc- 
ceeded in finding other alloys more suitable than 
the copper-zine series. Referring to the curve of 
expansion of Bi given in the paper, Professor Car- 
penter pointed out that this was very different in 
character at the solidification point from those 
of copper, lead, and tin, and suggested that as the 
curve was almost horizontal near its freezing-point, 
that though there was no actual increase yet in 
volume, yet there might be an expansion sufficient 
to counteract the contraction which would other- 
wise occur. The fact that in the copper-zinc alloys 
the expansion was associated with a delay in the 
process of solidification raised the point as to 
whether the bismuth was pure, and was also a 
highly interesting observation from the theoretical 
standpoint. 

Mr. Hughes asked the authors whether the skin 
of the castings had been removed before making the 
sclerometer tests, and was followed by Mr. Rhead, 
who thought that the micrographs reproduced in 
the paper made it necessary te reserve any opinion 
as to the correctness of Dr. Desch’s suggested 
explanation. In some cases the great expansion 
was certainly associated with a well - developed 
dendritic crystallisation ; but this structure also 
characterised the alloy containing *.2 per cent., 
which was not abnormal in its expansion during 
solidification. 

Mr. Parker asked if any observations had been 
made on the elastic properties of the alloys at high 
temperatures. 

Before calling on Professor Turner for his reply, 
Sir W. H. White drew attention to the necessity 
in plotting curves of multiplying observations at 
points of = changes of curvature, and asked 
how many observations were made in the neigh- 
bourhood of the critical points of the curves dis- 
cussed in the paper. 

In reply, Professor Turner thanked Mr. Ben- 
gough and Dr. Desch for their valuable contribu- 
tions to the discussion, and the latter had, he 
thought, supplied to some extent the mental image 
desiderated by the first speaker. Dr. Desch had 
raised the question as to whether the apparent 
volume change was actual. In experiments on the 
transformation of hard metal into soft, density 
determinations were possible ; but he had at present 
no means of measuring the expansion in all direc- 
tions of the copper-zine alloy, and had had to be 
content with a measurement in one direction only. 
He agreed, therefore, that it was possible that the 
phenomenon observed really arose from a thrust due 
to crystal growth, but he nevertheless felt certain 
that at the moment of solidification contraction 
was easier in the direction of the length than trans- 
versely. As to eutectic, he agreed that perhaps 
it would have been better if, instead of this term, 
Mr. Murray had adopted the word ‘‘eutectoid,” 
though there was no doubt as to his meaning— 
he referred, of course, to the changes along the 
dividing line between the a and 8 phases. As to 
bismuth, he was certain that from the moment it be- 
came solid it underwent no expansion, though it 
expanded above the point of solidification. He 
helieved that, like water, it had a point of maximum 
density when in the fluid state. Only that week 
he had melted bismuth in a large thermometer- 
bulb, and cooled it in hot oil, the glass being broken 
by the expansion. If, however, the bulb were 
broken intentionally on the occurrence of the first 
crack, it was found that there was a solid crust next 
the glass, inside which the bulk of the metal was 
still fluid. In reply to Mr. Hughes, he might say 
that the skin was in all cases removed before 
making hardness tests. He agreed with Sir William 
White as to the importance of not smoothing out 
experimental curves, and in those given in the 
paper each curve was the result of 150 different 

bservations. 


Tue Exastic BREAKDOWN oF Non-FERROUS 
METALS. 


The next paper taken was contributed by Pro- 
‘essor C. A. M. Smith, and dealt with ‘‘ The Elastic 
yreakdown of Non-Ferrous Metals.” We commence 
'o print this paper in the present issue. It describes 

he application of the author’s sphingometer to the 
uieasurement of the deformations of specimens of 
arious non-ferrous metals. With this instrument 
‘he strain of the specimen is measured along three 





lines instead of along one or two, as in every other 


form of extensometer. The use of the instrument 
proves that it is practically impossible to load a 
specimen truly axially, and that the load has always 
some small eccentricity. The author states that 
with mild steel ‘‘ repeat” experiments can be made 
again and again ; but with the non-ferrous metals, 

untz metal excepted, no two specimens, even if 
cut from the same bar, give the same results. 
Another difficulty which arises with many of these 
metals is that of determining the elastic limit, since 
the stress-strain curve bends over quite gradually 
when this limit is reached. 

The discussion was opened by Sir Gerrard 
Muntz, who remarked that the irregularities de- 
scribed by the author were one of the great troubles 
experienced by makers of the non-ferrous alloys. 
The existence of these troubles was indeed the best 
reason for the foundation of their institute. In 
fact, makers did not know enough about their own 
business. He had been at it himself for thirty 
years and confessed that he did not. There was 
indeed great difticulty in obtaining the same results 
from apparently the same processes. To a certain 
extent no doubt they succeeded sufficiently well to 
meet the requirements of the specifications to 
which they worked, but at times they might make 
what they considered a first-rate article which for 
some reason or other did not reach the desired 
standard. Steel was a comparatively simple body, 
but in the case of copper there were so many things 
to attend to. There was, for instance, the chemical 
question, oxygen being most injurious. Again, 
there was that of heat treatment. How long had a 
particular lot been in the furnace at different times 
in the process of manufacture? One sample might 
at times be in a little longer than another, and this 
was quite sufticient to cause a dissimilarity in their 
ultimate properties. The same happened if one 
piece was worked more than another. To clear 
these questions up, he had been for some time 
supplying specimens to scientific friends, and hoped 
that ultimately they might arrive at something 
useful. 

Professor Carpenter, the next speaker, was able 
to confirm Professor Smith’s statement in his paper 
that rolled aluminium in a tensile test broke at an 
angle of 45 deg. He remarked that, for some time 
yet, he feared that they might not know enough to be 
able to eliminate the irregularities in the non-ferrous 
alloys to which. Professor Smith had drawn atten- 
tion. A great deal was now known about the iron 
carbon alloys, largely because the cooling curve of 
iron showed a number of “arrests,” which had 
been found to correspond with important changes 
in the properties of the metal. It had therefore 
become quite an easy matter to treat it, and to be 
reasonably sure of getting identical results. No such 
arrest points characterised any other metal, and 
this constituted a difficulty at the outset. Beilby’s 
experiments on the changes which occurred in 
metals when deformed were very germane. When 
metals were cold worked Beilby had shown that 
hardened films were produced, which, in the case 
of steel, could be removed by heating the metal to 
a definite temperature, but this was not so with 
non-ferrous metals. 

Mr. G. A. Boeddicker, who spoke next, said 
that he had himself mainly to do with metals con- 
taining three constituents—viz., copper, zinc, and 
nickel—and with these he could hardly depend on 
getting two ingots alike. He suggested that Pro- 
fessor Smith might find the uniform metal he 
required in cupronickel, which consisted of 80 per 
cent. of copper and 20 per cent. of nickel. This 
was, in fact, a very remarkable alloy, being always 
either very good or very bad. 

Mr. C. A. Edwards suggested, in his turn, that 
perhaps the alloy consisting of 10 per cent. of alu- 
minium and 90 per cent. of ae would prove 
uniform. It was a very remarkable material, having 
a fracture like that of steel. 

Mr. Parker welcomed the paper as throwing 
light on the different methods of testing. Speci- 
mens were often gripped in a slovenly manner, 
even in Lloyd’s tests. He himself used Professor 
Unwin's extensometer, which was a combination 
of a micrometer screw and two delicate levels, 


~~ 
3,000 He asked whether 


Professor Smith’s sphingometer was affected by 
vibration. The Unwin instrument was not affected, 
save on specimens of very small cross-section. 
He had used it with specimens having cross- 
sections down to 0.05 square inch, and with 


and gave readings t 





these vibrations might cause trouble. He sug- 
gested that the lack of homogeneity in the non- 
ferrous alloys would account fer 75 per cent. of the 
non-axial loading observed by Professor Smith. 
He, himself, used specimens with ends screwing 
into spherical seats. Such seats were absolutely 
necessary, since the threads were cut bydies. Re- 
ferring to different modes of fracture, he remarked 
that Muntz metal and manganese bronze broke along 
double shear sections or w:th ‘* tish-tail” fractures. 
The elastic modulus was by some determined with 
specimens loaded up to 50 per cent. of their elastic 
limit, which he considered to be wrong. He 
thought that overstrain increased the elastic range 
of a metal. It was, he continued, high time that 
there was some proper definition of the elastic limit. 
In his own work he had discarded the definition 
based on Hooke’s law, and took set stress curves, 
defining the elastic limit as the stress producing a 
set of yyy in. on a specimen 2 in. long. 

Sir WH. White, before calling on Professor 
Smith to reply, said that he could tell of incidents 
in the early days of steel which would appal the 
author. After working at it for thirty-five years, 
however, they had solved the problem of producing 
satisfactory steel. The Institute of Metals had to 
deal with a more complicated series of alloys. He 
appealed to members to furnish Professor Smith 
with samples of all kinds. The East London 
College, to which he was attached, had not the 
means to provide the material required in the 
researches described, which, he might add, formed 
part of a general investigation. Professor Smith 
and the college would both be greatly assisted, 
and the outlay would be fully repaid by the results 
attained. Of course, commercial methods of testing 
need not be the same as the scientific, but Mr. 
Parker would agree that the latter were necessary 
for progress. 

Professor Smith, in his reply, felt, he said, a 
difficulty in adequately thanking Sir William for 
his appeal to the members. After failing himself 
in getting uniform results with non-ferrous metals 
he had written to the makers, and even sent 
specimens to them for treatment, but still without 
result. Of course, a certain uniformity could be 
secured by straining the metal up to a certain load, 
when it would be found elastic up to that load, but 
it would not then be elastic if the direction of the 
loading were altered. A question had been asked as 
to whether with his instrument trouble did not arise 
from vibration. In the most delicate work it would 
not, of course, do to have a gas-engine running close 
by, and such work was therefore done at night. The 
sensitiveness of the instrument was, however, easily 
adjusted by changing the springs, and with coarse 


springs readings to ana in. could be obtained 


without trouble from vibration. He could not 
agree with Mr. Parker’s method of referring the 
elastic limit to a definite amount of set, since the 
latter was, to a large degree, a time effect, and it 
would, by altering the period of loading, be easy to 
get, on Mr. Parker's definition, three different values 
for the elastic limit. His work was mainly directed to 
determining what caused elastic aone, emer: and 
the maximum load on the specimen at that point. 
With mild steel it appeared that the elastic range 
was nearly constant. Thus, whilst mechanical 
treatment might improve the metal under tensile 
test, it actually made it worse as regards stress in 
other directions. 
Pure SPetrer. 

The next paper, entitled ‘‘ Notes on the Produc- 
tion of Pure Spelter,” was contributed by Mr. 
J.S.G. Primrose, Lecturer on Metallurgy at the 
Glasgow Technical College. The author stated that 
zinc alloys were known long before the metal 
itself was, the latter being separated only in the 
fifteenth century. Zine, he said, combined so tena- 
ciously with its many impurities that it carried them 
over with it mechanically when volatilised. After 
brief mention of the separationof lead from zinc by 
the processes of liquation, of redistillation, and of 
electrolysis, the author proceeded to describe the 
plant erected at Irvine, N.B., by Brand’s Pure 
Spelter Company. This plant was laid out to treat 
the impure zinc obtainable in large quantities from 
galvanisers in the form of ‘‘ ashes,” ‘‘ dross,” and 
‘*hards.” From the former, containing 75 to 80 
per cent. of zinc, a spelter assaying 99.7 per cent. 

ure zinc was obtained; from the dross, which 

eld 85 to 90 per cent. of zinc, a spelter containing 
99.8 per cent. was secured ; whilst even a higher 
degree of purity was attained in the treatment of 
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granulated zinc assaying 90 to 94 per cent. of the 
metal. The process of purification depended, he 
stated, on the fact that if zinc vapour were passed 
through a refractory filtering material, the lead 
which came over at the same time was caught and 
retained, whilst the zine vapour passed through. 
The process, he continued, had been also applied 
experimentally at Irvine to 15 tons of Broken Hill 
‘*middlings,” which yielded, under the treatment, 
5 tons of high-grade spelter and 3 ewt. of market- 
able lead. The actual losses experienced were 
14 per cent. of the lead and 5 per cent. of the 
silver originally present. 
THe Assay OF ZINC. 

Before the discussion on Mr. Primrose’s paper 
was opened, Mr. H. W. Greenwood read a paper, 
prepared in conjunction with Mr. F. J. Brislee, 
on ‘*The Technical Assay of Zinc.” This was 
purely a chemical paper, and discussed the relative 
advantages and disadvantages of certain standard 
volumetric and gravimetric methods. 

The two papers were discussed together, the first 
speaker being Mr. C. O. Bannister, who said that 
the process of filtration for the separation of lead 
from zinc originated with Mr. Hopkins, with 
whose work he had been associated from the out- 
set. The only difference in the process described 
by the author was that Mr. Hopkins used a 
carbon packing for his filtering material, and the 
speaker believed that this possessed certain advan- 
tages. If the amount of lead in the charge was 
large, the filter tended to get blocked ; but when 
the filtering material was carbon this blocking 
was partially compensated for by a reaction 
between the carbon and the carbon dioxide in 
gases. Again, the after treatment to secure the 
lead was simpler when the filter was of carbonaceous 
material. From dross Mr. Hopkins had secured 
spelter 99.86 fine, as against 99.7 in the paper, and 
98.75 when the filtering attachment was removed. 
From Broken Hill ore he had obtained spelter assay- 
ing 99.6 per cent. zinc, as against Mr. Primrose’s 
99.4 per cent., and as compared with 96.5 per cent. 
without the filter. He also thought that carbon 
should also be used for any additional filter placed 
outside the condenser, since any air entering would 
thus be reduced to CO, and prevent oxidation taking 
sa inside the condenser. As applied to dross the 
topkins process increased the yield by 12$ to 20 
per cent., whilst in the case of Broken Hill ores the 
increase ran up to 30 percent. With the ordinary 
zine ores the increase of yield was 6 per cent. 

The next speaker, Mr. G. A. Boeddicker, con- 
gratulated Mr. Greenwood on contributing the 
lirst chemical paper to the Proceedings of the In- 
stitute. He Kia not, however, like the title of 
the paper, which discussed methods suitable merely 
for rough and quick works analyses. For brasses he 
considered it much the best to estimate the copper 
and tin, &c., present by analysis, and estimate the 
zine by difference. 

Mr. W. H. Johnson, referring to Mr. Primrose’s 
paper, said that his firm had for fifty years been 
purchasing spelter for galvanising purposes. For 
such use a high quality was required, and as to 
this, producers all over Europe were not sufficiently 
careful, concerning themselves solely as to price, and 
making merely what they considered a good com- 
mercial quality, which, if a customer did not like, 
he might leave, and the latter was just what the 
speaker’s firm did do. In certain brands the 
amount of lead was excessive, and this was very 
detrimental to the process of galvanising, finding 
its way to the bottom of the pot, from which it had 
to be ladled out. Iron also was very detrimental, 
so he wished Mr. Primrose every success in the 
endeavour to produce pure spelter. The Vielle 
Montagne did make a special quality of considerable 
purity, which was useful for cells, but not pure 
enough for some other purposes, and he hoped that 
before long the sale of spelt2r’ would be closely 
related to its purity. 

Professor Gowland said that the weak point of 
Mr. Primrose’s oo was the short duration of the 
trial on Broken Hill ore, which should have ex- 
tended over two or three months at least. The 
furnace, he observed, was of a modern type ; but 
why were three tiers of retorts used instead of two? 
He had, he might add, investigated the question of 
furnace design very thoroughly in connection with 
the starting of the manufacture of spelter in Japan. 
The process of filtering described was very in- 


teresting, and he would like to know the nature 
of the filtering materia] used, and how it was held 





in position. Again, he considered the balance-sheet 
showing the results obtained with Broken Hill ore 
to be most unsatisfactory. The loss of zinc was 21 to 
33 per cent., which was very much more than with 
ordinary ore ; but, of course, the material was diffi- 
cult, and the author really had got from it a certain 
amount more readily than other persons. As to the 
lead, the loss was put down as 284 Ib.; but what 
about the 3220 Ib. in the residues? Lead in such 
residues had not the value of metallic lead, and 
these residues, if heated in ordinary water-jacketed 
furnaces, would, the speaker thought, cause a lot 
of serious trouble. The defects of the process con- 
sisted in an excessive loss of zinc, a slight recovery 
of the lead, and in the wear and tear of the retorts. 
No doubt the latter defect could be reduced by the 
use of denser retorts, but with the amount of lead 
present he did not think it would in any case be pos- 
sible to avoid very great destruction of these. He 
hoped the works had not been built with a special view 
to the treatment of Broken Hill middlings ; since, 
although hundreds of thousands of tons existed at 
present, he thought, by the use of one or other of 
the flotation processes, their production would soon 
cease, as these processes would divide the ore into 
zinc material poor in lead, and lead material poor 
in zinc. He considered the process described as 
extremely imperfect, but hoped it might pay com- 
mercially, though much would depend on the price 
of the residues, in which the loss in one experiment 
was not less than 32201b. The history of brass, he 
continued, might be of interest to the meeting. 
They all knew that it was only within compara- 
tively recent times that zinc had been separated as 
a metal. Brass, on the other hand, was old, the 
oldet known specimen being a Roman coins of 
20 s.c. For two hundred years the Romans con- 
tinued to make coins of brass containing 75 to 80 
per cent. of copper and no tin. Ornaments were 
made as well as coins, as also was armour, the scale 
armour found at Melrose being not bronze, as 
reported, but brass. Brass ornaments and mount- 
ings for a casket had been found at Silchester. It 
appeared that brass was not known in prehistoric 
times ; the pins and other ornaments found mainly 
in Northern Europe, and on the shores of the 
Baltic, had all been made out of Roman coins melted 
down. This Calamine brass, as it was called, 
was made by melting copper in contact with 
zine ore. Large deposits of calamine existed in 
Northern Italy and in Sardinia, and this method of 
making brass was the only one known until the 
preparation of metallic zinc. He might add that 
this old Roman method continued in use at the 
Pemberton Works, Birmingham, down till 1861. 

In reply, Mr. Primrose said that Mr. Bannister 
was quite correct in asserting that a packing of 
carbonaceous material did tend to become blocked, 
since whatever steps were taken to cool it, it always 
got hot enough to expand and get choked. This, 
however, did not occur with the material used at 
the Irvine works. There was, moreover, no diffi- 
culty in removing the lead from their filters, which 
were merely inverted over a mould, when the metal 
ran out, and was cast into plates. As to Mr. 
Bannister’s suggestion that for the outer filter 
carbonaceous material should be used, so as to pre- 
vent air entering the condenser, the pressure inside 
the latter should always be above that of the atmo- 
sphere. As to the returns, Mr. Bannister’s figures 
were in very close agreement with those recorded 
in the paper. As to Professor Gowland’s complaint 
re the short duration of the trials, this was an 
experiment only, and made on the speaker’s in- 
sistence. As to the relative advantages of two or 
of three tiers of retorts, this was a matter of prac- 
tice; those accustomed to the use of three preferred 
them to two, and vice versé. He considered him- 
self that the use of three tiers gave the maximum 
of uniformity of the furnace temperature during 
the alteration of the gas-flow. As to the residues, 
he might say that toa large degree the metal was 
retained on these as in a sponge, and both lead and 
silver could be extracted by simple smelting. He 
could not agree with Professor Gowland as to the 
srobability of the success of the flotation process at 

roken Hill owing to the extreme intimacy between 
the crystallisation of the galena and the zinc. He 
was afraid that he must treat the nature of the filter- 
ing material as a secret, but it could be found lying 
around any rubbish-heap. 

This ended the discussion on the papers pre- 
sented, and the President then adjourned the meet- 
ing till January next, when the Institute will meet 
in London, 











NOTES. 
Four New British Cruisers OrpERED. 

Tue Admiralty have placed the orders for the 
four protected cruisers which were to be given out 
to contract under the programme of this year. 
These vessels will be constructed, one each by 
Messrs. Vickers Sons and Maxim, Limited, 
Barrow-in-Furness ; Sir W. G. Armstrong, Whit- 
worth, and Co., Limited, Elswick; Messrs. 
William Beardmore and Co., Limited, Dalmuir ; 
and the London and Glasgow Shipbuilding and 
Engineering Company, Limited, Glasgow. Two 
vessels of the same class have already been ordered 
from the Pembroke Dockyard. These vessels 
resemble the ships of the ‘‘ City” class, of which 
six were ordered a year ago. One, the Glasgow, 
has been launched at Fairfield ; the Psyche was 
launched at Pembroke, and the Gloucester at 
Dalmuir, on Thursday ; while the Liverpool will be 
floated at Barrow-in-Furness on Saturday. These 
vessels are of the scout-cruiser class with high 
speed and great radius of action ; and have for their 
size exceptional gun-power. They are 430 ft. long 
and 47 ft. beam, with a displacement of about 4820 
tons. The designed speed is 26 knots. A special 
interest attaches to these vessels because of the 
alternative systems of propelling machinery to be 
adopted. . The usual Parsons system, with four 
shafts, will be adopted in most of the ships; but 
an entirely new adaptation of the Parsons system 
will in all likelihood be fitted by the Parsons Com- 
pany in the vessel to be built at Elswick. The 
vessel will have only two shafts, and be of the 
twin-screw type. The feature of the new turbine 
will be that higher economy will be ensured at 
low speeds as well as at full power. The Curtis 
system is also being fitted in order to have com- 
parative trials. 


THe Povutsen Wiretess TELEGRAPH. 


Some interesting results have been obtained in 
recent experiments carried on between the Poulsen 
station at Lyngby, near Copenhagen, and New- 
castle-on-Tyne. It has been possible to telegraph 
100 words or more per minute, whilst between 
Lyngby and Esbjerg, on the west coast of Jutland, 
more than 300 words per minute have been tele- 
graphed. The speed of telegraphing depends solely 
upon the ratio of the energy used to the distance. 
The sending of the telegrams at these experiments 
was done by means of an apparatus somewhat 
similar to that used in rapid telegraphy through 
cables, A strip of paper, to which the message 
has been transferred as a series of perforations, 
passes through the despatching apparatus, which 
effects the telegraphing automatically. The receiv- 
ing apparatus consists of a fine conductor suspended 
between the poles of a powerful magnet. When 
the current caused by the arrival of the electric 
impulse passes through the conductor, the latter is 
deflected, and, being illuminated by an electric 
lamp, its movements are recorded on a strip of 
photographic paper, which travels subsequently 
through a developing bath, &c., which fixes the 
record. This arrangement will very materially acce- 
lerate the working capacity of the Poulsen system. 
Whilst a skilful telegraph clerk, operating by 
hand, despatches about 30 words per minute, the 
method referred to can, it will be seen, very 
greatly increase this number, according to the 
distance and the energy employed. The experi 
ments have been watched by a number of experts 
and representatives of the army and navy, and have 
attracted much interest. Mr. Poulsen’s telegra 
phone, of which very little has been heard the 
last year or two, was made use of at the recent 
congress of the International Association for Test- 
ing Materials, in Copenhagen, all the discussions 
being thus recorded. 

A Swepisn Water-Power Union. 

Tue exploitation of water-power has of late years 
proceeded with considerable rapidity in Sweden, 
and reference has repeatedly been made to it in the 
columns of this journal. The movement is likely 
to assume still greater importance in the future, and 
as it involves interests of many different bodies and 
institutions, private persons and companies, the 
want of a society or a union, which could voice al! 
these interests and opinions with authority and 
discretion, has more and more manifested itself. 
Preparatory work with this end in view has been 
going on for some time, with the result that the 
Swedish Water-Power Union has now become 4 
reality, and under the best auspices, too. A numbe! 
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of eminent Swedish engineers, manufacturers, and 
scientists are connected with the new undertaking 
and form its first board. The membership is open 
not only to. private individuals and companies, but 
also to industrial corporations, &c., connected in 
some way with water-power and its exploitation, 
as, for instance, the timber, wood-pulp, and paper 
unions, the electricity union, &c. Hitherto a re- 
munerative exploitation of water-falls has been 
possible without materially clashing with other 
interests, such as that of agriculture, traffic, 
timber-floating, fishing, &c., and the State has, 
much to its credit, aided this development by 
furthering the exploitation of its own waterfalls. 
In the future, however, conflicting interests are 
more likely to clash and interfere with each other, 
through the regulation of lakes. The continued 
development of the water-power industry necessi- 
tates, in the first instance, fresh legislation ; a 
practical proposal in this direction may ere long be 
looked for from the existing special committee, but 
much work remains to be done before a thoroughly 
satisfactory Act is finally passed. Attention will 
also be given to a more complete knowledge of the 
water-power of Sweden being obtained, and to the 
question of its most remunerative and efficient 
exploitation. To this end the union will watch all 
new developments within the water-power in- 
dustry, and its application within agriculture and 
the smaller industries. 


STreet AND Iron IN CHINA. 


The progress and still more the future possi- 
bilities of Chinese steel manufacture and iron pro- 
duction are attracting much attention both in Ger- 
many and America. The fact that the Hanyang 
Iron and Steel Works were capable of securing a 
part, albeit a small part, of the contract for rails 
(7000 tons of 85-lb. rails) for the southern portion of 
the Tientsin-Pukow Railway in competition with 
the German Steel Union, which was entrusted with 
the bulk of the order, has been particularly noted 
in Germany. The Hanyang Iron and Steel Works 
are situated at the town of Hankow, far inland, on 
the Yangtsekiang, where this river joins the River 
Han. The Yangtsekiang, however, isso broad and 
deep that large steamers from all parts of the 
world can proceed up the river to Hankow. Steel 
has been manufactured at the iron and steel 
works for the last fifteen years; there are two 
blast-furnaces with a capacity of 120 tons per day, 
and two blast-furnaces with a capacity of 250 tons 
per day in course of construction. Further, 
there are six Siemens-Martin furnaces, each of 
30 tons capacity, and two Bessemer converters, 
each of 15 tons capacity, approaching completion, 
in addition to other modern plant. The roll- 
ing mill turns out 250 tons of 85-lb. rails per day, 
but it is being extended so as to triple its capa- 
city; the steel produced is of excellent quality. 
The works employ some 20,000 hands, and the 
wages are exceedingly low. Ordinary labourers 
obtain barely 4d., and the women barely 3d. per 
day. Skilled hands obtain from about 18s. to 26s. 
per month ; smiths have from about 33s. to 88s., 
and boiler hands about 33s. to 44s. per month. 
Miners are paid up to 2s. per week, &c. An 
American expert has expressed as his opinion that 
such minimal wages must place Chinese steel 
mnufacture outside the scope of ordinary competi- 
tion, and he thinks it is only a question of time for 
China to develop a considerable iron and steel 
industry. Another important establishment is at 
present in course of erection at Hankow—viz., the 
Yangtse Machine and Construction Company, which 
will build ships, engines, boilers, &c., and which 
already employs 1000 hands. China boasts iron 
ore deposits of immense capacity, and it has been 
stated that China could supply the rest of the world 
with iron ore for centuries, but the fact is that 
China’s wealth of iron ore has not been properly or 
even approximately ascertained. There are large 
deposits of manganese ore containing from 10 to 25 
per cent. manganese. Coal deposits are also found 
of vast extent. 


NOMENCLATURE OF THE CONSTITUENTS OF STEEL. 


The International Association for Testing Mate- 
rials having taken into consideration the report 
handed in by Messrs. H. Howe and A. Sauveur in 
regard to the uniform nomenclature of iron and 
stcel, and Mr. E. Heyn’s report on the progress 
made in metallography, Mr. H. Le Chatelier 
recommended at the recent Copenhagen Congress 
the adoption of certain definitions, with a view to 





render the list of the constituents of steel both 
more precise and more simple (see page 442 ante). 
According to the method proposed, the microscopical 
constituents of steel are divided into chemically 
homogeneous constituents, ‘‘ metaral,” and into 
chemically heterogeneous constituents, ‘‘ aggregat.” 
These ‘microscopical constituents, classified in the 
order of their increasing complication, are as follow : 
—(1) Ferrite, a,iron, containing in solution, in 


commercial iron and steels, very low percentages | 


of the other elements, and containing always less 
than 0.05 of carbon. (2) Graphite, a variety of carbon 
which is identical with the graphite of mineralogists, 
characterised by a density of 2.25, and capable of 
yielding graphitic oxide under the action.of suit- 
able oxidising agents. (3) Cementite, a carbide of 
iron represented by Fe,C. (4) Austenite, a solid 
solution of carbon and iron in the y state, normally 
stable above the zone of the critical temperatures 
for steel. In some special cases this state may 
exist at ordinary temperatures, and the steel is 
then characterised by the low degree of its magnetic 
permeability (ferro-nickel, manganese steel). These 
four constituents are chemically homogeneous. (5) 
Pearlite, an ‘‘ aggregat”’ constituted by the eutectoid 
proceeding from the normal separation into ferrite 
and cementite of the austenite cooled down slowly 
below the zone of the critical temperatures for 
steels. It contains on an average approximately 
0.9 per cent. of carbon. (6) Martensite, a ‘‘metaral,” 
a solid solution of carbon and iron. At no tem- 
perature is this normally stable, and it can be 
maintained in a metastable phase only at low 
temperatures. With a similar composition, it is 
distinguished from austenite by its magnetic per- 
meability and its greater hardness. It is obtained 
by cooling down steel, from temperatures above 
that of the critical zone, rapidly enough to prevent 
the splitting up of the austenite with a consequent 
production of pearlite, but at the same time slowly 
enough to maintain the austenite unaltered. 
Characteristic specimens of martensite are obtained 
by quenching in cold water from 800 deg. Cent. 
(1472 deg. Fahr.) bars 1 centimetre square of 
eutectoid steel—i.e., steel containing about 0.9 
per cent. of carbon. (7) Osmondite, the homo- 
geneity or heterogeneity of which is still under 
discussion, marks an intermediate stage in the 
return of martensite to the pearlite phases. It is 
more stable than martensite at ordinary tempera- 
tures. It is considered to be a constituent proper 
owing to the existence of a discontinuity in the 
variation of certain properties of the metal during 
transformation from one extreme phase to the 
other. Itis characterised by a maximum solubility 
in acids, and by a maximum coloration by the action 
of acid metallographical reagents. It can be ob- 
tained very definitely by annealing at 400 deg. Cent. 
(752 deg. Fahr.) the martensite of eutectoid steel— 
i.e., steel containing about 0.9 per cent. carbon. 








TRADE OF KOREA IN 1908. 

Tue political conditions of Korea are still too 
easettiod to allow any great development of trade and 
industry. The total foreign trade of the country for 
the year 1908, exclusive of the export of gold, amounted 
to 5,628,339/., showing a decrease of 192,857/. on the 
figures for 1907, the second year since the opening of 
the country to foreign trade. The diminution was 
entirely due to decreased exports, the imports having 
shown an increase of 99,127/. The following table 
gives the state of foreign trade during 1907-1908, with 
the average for the last quinquennial period :— 


| 








7 | a Average 
Year. Imports. | Exports. Total Trade. 1904-8. 
£ £ £ £ 
1907 4,088,478 | 1,732,718 5,821,196 |) 4 569 oo 
1908 4,187,605 | 1,440,734 6,628,339 |j *o* 
Increase or | 
decrease.. + 99,127 |- 291,984 - 192,857 + 1,045,257 


So that although there was a decrease in the total 
trade for 1908, it exceeded the average for the years 
1904-8 by 1,045,257/., an increase of nearly 23 per cent., 
which, under the circumstances, was as much as could 
reasonably be expected. The boom of 1907 was due to 
speculation, and to the fact that the merchants of 
Shanghai took the ws preg od of shipping to Korea, 
at low prices, part of the huge stocks, especially of 
cotton piece goods, which they had accumulated. 

The foreign trade of Korea during the year 1908, 
classified according to countries, is given in the upper 
table in the next column, while the second table gives 
the return of foreign-going shipping (excluding junks) 
entered in the open ports of Korea, 














Country. Exports. Imports. Total. 
£ p.c. £ | pe. £ p.c. 
Japan .. 1,119,175 | 77.71 |2,454,130 | 58.60 3,573,305 63.48 
China ..| 229,428 15.92) 498,396 / 11.90 727,824 12.93 
United Kingdom 587 | 692,300 16.53 692,887 12.31 
Hong Kong. 703 | 6,573 0.16 7,276 0.18 
British India .. | 2,287 | 0.05 2,287 0.04 
Straits Settle- 
ments .. 5 12 1,740 0.04 1,752 0.03 
British America - aa ti. 86 
Australia , os all 72 72 
Total British 
trade P 1,302 0.09 | 703,058 16.78, 704,360 129.51 
United States, | 
Philippines, 
and Hawaii .. 4,611 0.32 437,309 10.45! 442,010 7.85 
Germany 67. 40,357 0.96 41,029 0.73 
Russia :- 
European _ see 8,148; .. 2,193 0.04 
Asiatic 78,887 5.48 5,275 0.01 84,162 1.50 
Dutch India oe - 13,147 0.31 13,147 0.23 
France .. ‘ 51 7 11,655 0.28 11,706 ©0621 
Other countries 6,563 0.48 22,040 0.53 28,608 0.51 
Total .. .. 1,440,734 4,187,605 5,628,339 


| | 

A glance at the table of imports shows some inter- 
esting features. There was an increase of over 70 
per cent. in the import of coal (which came entirely 
from Japan), due to increased railway requirements 
and to a falling-off in the production of the Pyeng- 
Yang mines. The expansion of the coasting trade 
also resulted in a greater demand for coal. Cotton 
goods fell from a total of 1,268,538/. in 1907 to 
1,238,884/., a decrease of 29,654/., and it ought 
to be noted that British imports receded in favour 
of the cheaper Japanese articles, and the latter have 
now gained a firm hold on the market. Many of the 
articles for domestic use which were imported int» 
Korea were from China and Japan, but these, as a 
rule, do not compete with British manufactures. 
The Japanese had a monopoly in the importation of 
matches, a fact which is explained, not only by their 
cheapness, but also by the proximity of Japan to Korea, 
as matches will not stand a long sea voyage. The 
amount of metals imported is still small, but of 
these the largest proportion is from Britain. In the 
matter of rails and other railway supplies the United 
States have obtained the leading position. They sup- 
plied rails to the value of over 83,000/. and locomotive 
engines and parts valued at some 36,000/. Trifling 
imports of rails were made from the United Kingdom, 
Germany, and Japan, and of locomotives and parts to 
the value of 2700/. from the United Kingdom and 
4000/. from Japan, the latter presumably repair orders. 
Though the customs returns place the imports of 

















Steam. Sailing. Total. 
Flag. 
Ves- Ton- Ves- Ton- Ves- Ton- 
sels. nage. sels. nage, | sels, nage. 
Japanese . 8510 2,602,451 674 36,109 4184 | 2,688,500 
Korean 114 107,726 6 191 120 107,917 
British - 44 94,360 nid si 41 94,360 
United States 52 28,808 Ba on 52 28,808 
German a f 12,568 re am 5 12,568 
Norwegian . 3 3,850 a wu 3 3,850 
Chinese a iw 104 2,027 104 2,027 
Total .. 3728 2,849,763 784 | 38,327 | 4512 2,888,000 
Total 1907 5605 2,965,210 1121 | 55,015 6726 3,020,225 


British rails at 84 per cent. of the total, most of these 
were of Belgian manufacture. There was little, if 
any, import of British-made rails. Machinery 
of various kinds was imported to the value of 
102,443/., but its origins are not given, but pre- 
sumably Britain, the Continent, and the United States 
all had a share. The trade in aniline dyes, needles, 
window-glass, patent medicines, enamelled ware, tin 
basins, wire-netting, cotton handkerchiefs, under- 
clothing, and blankets is almost entirely in the hands 
of Continental manufacturers, with the exception of 
the three latter, which are shared by Japanese. 
Candles, soaps, and perfumery, formerly largely in 
British hands, are now engaging the attention of 
Continental manufacturers, the total sales of these 
miscellaneous goods forming a considerable proportion 
of the total imports. TheContinental maker is willing to 
suit his goods not only to the general requirements of 
the foreign market, but to the condition of the trade 
in any given year, and while in favourable years the 
Koreans are willing to give a govd price for a good 
article, when times are they are unable to pay 
high prices, and at such times the Continental manu- 
facturer is prepared to supply an inferior article 
ata cheap price. This fle 3 once secured by this 
means, it is no easy matter for British manufacturers 
to recover their position. British manufacturers, if 
willing to supply an inferior article at a cheap price, 
might extend their trade and compete with Conti- 
nental manufacturers. The conditions of Korea as 
regards foreign trade are well worthy of careful study 
by British manufacturers and merchants, as they 
represent pretty well what they have to face in the 
way of competition in all the countrics of the East, 
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THE THEORY OF LUBRICATION. 


Notes on Theory of Lubrication ; Pointing out the Ex- 
cellent Work Available in French, German, and Italian 
Languages not yet Noticed by British and American 
Investigation.* 


By G. F. Davipson, Stud. Inst. C.E. 


Tue theory of lubrication has from time to time been 
the subject of more or less elaborate researches. 
making a study of lubrication, one is struck by some 
very excellent Continental work never even referred to or 
recognised by British investigators. 

In English, the work referred to is invariably Mr. 
Beauchamp Tower's researches for the Institution of 
Mechanical Engineers (Research Committee on Friction, 
1883-4, &c.), and the theory based thereon, formulated 
by Professor Osborne Reynolds (Phil. Trans., 1886). 
Professor Goodman’s work is often quoted, and there 
have been numerous other workers. 

Tower’s work on bearings, excepting pivots and collars, 
was on the type used in railway and tramway work only. 
That is to say, the brass covers about 0.4 of the circum- 
ference of journal, while underneath an oil-pad provides 
lubricant. The usual type of brass is one in which the 
journal is completely enclosed, the brass being in one, 
two, or three pieces, 

The work which deserves pre-eminent mention, and 
which has received none in English, save in the abstracts 
in the Proceedings of the Institution of Civil Engineers, 
vol. xev., 1888-9, page 407, is that of a Russian, N. Petroff. 

In 1883, that is while Tower was working, Petroff pub- 
lished in the Journal des Ingénieurs, Nos. 1, 2, and 3 ‘‘ Fric- 
tion in Machines and the Influence of Liquid Lubrication 
on Friction.” This paper is very important, as it is on 
similar lines to Reynolds’ paper of 1886, and also gives a 
graphical solution to a complex hydro-dynamical problem 
which is otherwise very involved. 

In 1886, in Bulletin de Institut Technologique de St. 
Petersbourg, Petroff publishes ‘Friction in Machines,” 
which are experiments made on two different machines 
with several animal, vegetable, and mineral oils, the brass 
completely enclosing the journal and being in two pieces. 
A wide ra of pressures and velocities was employed 
in each machine. 

Proceedings of the Institution of Civil Engineers, vol. 
xev., 1888-9, } 407, contains an abstract of the “‘ New 
Theory of Friction of N. Petroff, translated from the Rus- 
sian, with the consent of the author, by L. Wurzel,” &c., 
8vo., Leipzic, 1887. These abstracts in English of work 
abroad cannot be too highly commended. 

In January, 1900, Petroff published ‘Friction in 
Machines,” in Mem. de 0 Académie des Sc. de St. Peters- 
bourg, vol. x., No. 4—which is a mathematical discussion 
going into Osborne Reynolds’ work, and there Petroff 
finds an incorrect integration (a — instead of a + in a 
term of equations 60 and 62, Phil. Trans., 1886), which 
vitiates the major portion of the results. Petroff criticises 
Tower for not measuring in his experiments all the vari- 
ables, especially the temperatures, and consequently 
Petroff puts but little faith in Reynolds’ theory. 

It is to be remembered that Petroff’s work is published 
in French or German, and perhaps this last paper, 1900, 
and his book in German on “‘ A Now Theory of Friction” 
give a very complete account of his work. f 

Experiments on ‘‘ Friction,” Bologna, 1897, is a publi- 
cation by Francesco Masi. His work is referred to by 
Petroff, and is presumably made with a brass in three 
segments which totally encloses the journal. His re- 
sults are in accordance with Petroff’s. It is remarkable 
that Petroff’s magnificent work has not received more 
notice at British hands, especially as his work was con- 
temporaneous or antecedent to Tower’s well-known ex- 
periments, and was of a much higher order experi- 
mentally and in theoretical deduction. 

Petroff obtains a value of the resistance due to friction 
in the form, 


Viscosity of liquid x relative velocity of two surfaces 
x area of lubricating film 
Thickness of film + linear relations of coefficient of" 
friction between surfaces due to viscosity 


The main factors, then, are viscosity, and, consequently, 
temperature, and the question of ‘‘slip” on the surface 
between solid and liquid. 

With regard to slip, see Mr. G. H. Knibbs’ paper, Roy. 
Soc., N.S.W., July 3, 1895, on ‘* Viscosity of Water)” 
Bulletin de l Académie Impériale des Sc. de St. Peters- 
hourg, October, 1896, on ‘* The Friction of Liquids,” N. 
Petroff, which is a discussion of Couette’s work ; and also 
Goodman on ‘ Cylindrical Journals,” before the Man- 
chester Association of Engineers, March 22, 1890, page 101. 

The object of this paper is to draw attention to the 
Russian and Italian work hitherto neglected by British 
Investigators. 

I wish to thank Mr. G, H. Knibbs for his helpful sug- 


gestions and encouragement. 








Tur Austro-Hungarian Navy.—The cruiser Admiral 
Spaun is to be launched at Pola on October 30. She has 
a displacement of 3540 tons. Eleven torpedo-boats built 
in 1908-9 have just gone into service. They are the Turul, 
the Pandur, the Reka, the Ezikos, the Velebit, the Triton, 
the Hydra, the Scorpion, the Pheenix, the Krake, and the 
oe The Turul, the Pandur, the Reka, the Ezikos, and 
the Velebit have each a displacement of 430 tons ; the 
others have only a displacement of 200 tons each. 


* Paper read before the Australian Association for the 
Ad — of Science, Brisbane, Thursday, January 
14, . 








MAINTENANCE OF WATER WORKS. 
To THe Eprror or ENGINEERING. 

Str, —In the preliminary investigations connected with 
prepa +s J undertakings, it is necessary, in arriving at 
the probable annual expense, to estimate the cost of 
maintaining the works, and also the allowance that should 
be made for depreciation of the works. The amount 
allowed for these items is generally taken as a percentage 


On | of the first-cost of the undertaking. 


While the writer is aware that no hard-and-fast rule 
can be laid down in this matter, by reason of the fact 
that great divergence may exist in the character and situa- 
tion of different works, he feels that an expression of 
opinion on the point, based on the results of actual ex- 
perience, would be of great value to engineers in scheming 
out wor 

The writer suggests that, under the item of mainten- 
ance, only such remedial works as are required to keep 
the works in a satisfactory state of repair be incieien 
and as regards the question of depreciation, there should 
only be included the cost of reconstructing any particular 
part of the works—exclusive of the cost of introducing 
me! improvement in design or construction. 

n the case of a reservoir thecost of maintenance and 
depreciation will be less than in that of a pipe-track. It 
may be said that in a certain number of years a cast-iron 
pipe-track, even with the best of maintenance, will even- 
tually require complete renewal, and the writer would 
like an expression of opinion as to what length of time a 
cast-iron pipe will last under ordinary conditions. 

The writer is not aware that the question referred to 
has been recently discussed, and he ventures to hope that 
some valuable information will be forthcoming. 

Yours eerce, ™ 








‘‘UNDER TORSIONAL STRAIN.” 
To THE EpiTorR OF ENGINEERING. 

Srr,—A few weeks ago (September 10) you published a 
paper read before the British Association. The title 
was “The Behaviour of Ductile Material Under Tor- 
sional Strain.” What does that mean? A material may 
be under stress or it may be strained ; but surely the 
author uses a loose expression when he refers to a material 
being under strain. It is strained ; it is under a load, or 
even under a stress ; it is not under strain. 

The matter is worth noticing, because it frequently 
happens that insufficient attention is paid to clearness of 
expression by the authors of scientific papers. It is espe- 
cially desirable that engineers should not confuse such 
widely different things as stress and strain. Technical 
men are chaffed by the more learned professions on 
account of the obscurity of their English. It is not 
sufficient to conduct experiments: they should be reported 
in an intelligible fashion. Jn this respect the paper 
under notice fails signally. The following sentence, if 
calmly studied, simply makes one gasp. 

‘** In supporting his contention that the primary elastic 
limit may, in some cases, be exceeded with impunity, and 
that it may be scientifically raised either by extra strain- 
ing in the manufacturers’ works, or in many cases whilst 
under ordinary working conditions, and also by adding 
certain elements to the composition, and that with per- 
fect safety, the author would call attention to the follow- 
ing facts, or what he believes to be facts, andin doing so 
he willingly invites the severest criticism.” Suffice to 
criticise by another quotation from the same paper ; it is 
the next pa hh but one to that given above. 

‘The elastic limit of material may be raised by strain 
(with complete restoration of elasticity) by (a) heat treat- 
ment at low temperatures after overstraining ; (b) by pro- 
longed rest after overstraining; (c) by the continuous 
stressiig under working conditions of the material under 
a value of stress higher than the primitive elastic limit ; 
(d) considering the forms of iron and steel, by the addition 
of a small percentage of some element, such as nickel, 
whereby the elastic limit is raised, as with the nickel 
steel specimens, to, say, double the value for ordinary mild 
steel—the elastic senlitenes being consequently inc 
four times, with the result that the ratio of the elastic 
resilience to the total work to produce destruction is 
considerably increased.” 

There are other points, both technical and grammatical, 
which might receive “‘ the severest criticism,” but pos- 
sibly too much of your valuable space has already been 
occupied. 

A great deal of useful work remains in obscurity be- 
cause of the unfortunate phraseology employed by the 
man who records it. 

Yours faithfully, 
A.M.I. Mecu. E. 








*“CALCULATION OF INDICATED HORSE- 
POWER.” 


To THe EprTor oF ENGINEERING. 

Srr,—I have read with t interest the correspon- 
dence initiated by Mr. Wingfield in your issue of Sept. 
ember 24, and with your permission I should like to say 
a word in vindication of the “ time-honoured formula,” 


H..p.= PLAN 
000 


in which N = number of effective strokes per minute. I 
think Mr. Wingfield, my whilom chief, will appreciate 
this concession to the single-acting engine. Now taking 
the example given on page 549 ante : 
LH.-P.= 32 x (2 x 400) x14 x (area of 31) 
33,000 x 12 , 
On most slide-rules there is a constant marked (and if 





it is not there, it can be very easily marked, as on my own 
rule) on the bottom scale c of the slide, near the left-hand 
end, about 1.128, actually the distance from the unit to 


this figure, is equal to 1 — ; on the topscale. To find the 
area of a circle place this line opposite the diameter on 
the bottom scale (D) and read the area at 1 of scale B on 


scale A. Thus the area is found by meansof one set only. 
Comparing this with Mr. Wingfield’s formula we have 


Set area mark to 31 on D (1st set) 
x 14 oy. we. tee (2nd,, ) 
+ 33,000... 4 ‘.. '¥ a (3rd ,, ) 
x 800 (number of effective strokes)... (4th ,, ) 
+ 12 ; obs 7 aby Ki (5th ,, ) 
x 32 (6th ,, ) 


ty exactly the same number of sets; this is because 
r. Wingfield has a ‘‘dead” move. For the same reason 
Mr. Whitehead’s formula is {just as good in this respect 
as Mr. Winefield’s, as no doubt Mr. Whitehead has dis- 
covered. The reason for the Editorial Note formula 
requiring eight sets is because it has three dead moves ; 
and herein lies the explanation. Slide-rule calculations 
consist of a number of forward and backward movements 
of the slide—7.¢., multiplications and divisions ; hence to 
economise the moves a formula is best constructed with 
as many factors in the denominator as in the numerater ; 
of course, this is not always possible, as in the case of the 
H.P. formula, where all the factors vary directly as the 
power, and none vary inversely ; this, therefore, enables 
two constants to be put in the denominator without 
causing extra moves. From the construction of the 
Editorial Note formula I would hazard the guess that it is 
older than the general use of slide-rules. 

I should like to add one observation which arises from 
this correspondence, and that is, other things being equal, 
never use a formula which obscures the principle under- 
lying it ; indeed, in my own work, I prefer to go further 
and use formule of what may appear complicated propor- 
tions, rather than use short cuts; and, in the formula 


under discussion, H.-P. = - , the principle and its 
33,000 Pp ple and it: 
history are plainly set forth. 
Yours faithfully, 
Ernest R. Brices. 
56, Cadder-street, Pollokshields, Glasgow, 
October 23, 1909. 





To THE Eprtor oF ENGINEERING. 

Sir,—Short methods of getting reliable results are 
always welcome. I fear, however, that Mr. Wingfield’s 
article, and the subsequent correspondence, dealt too 
much with formule and constants, which, though simple 
in themselves, so altered the well-known PLAN rule 
as to make those who would benefit by a short method 
ask, Is it worth while? 

Why trouble about developing or working out a for- 
mula and constants which nobody will try to remember ? 
No student is likely to forget that 


LH.-P, = Cross-section . weiE.P. x piston speed. 
33,000 

If he were shown that, given cylinder diameter, stroke, 
revolutions per minute, and M.E.P., he could find the 
indicated horse-power in about 10 seconds (or, with 
similar ease, any factor, given the other four), he would 
not be likely to ignore it. 

How it is done.—On the bottom slide or C scale let him 
scribe* a fine line at 205. With this line placed at any 
cylinder diameter on the D scale, read directly on the A 


scale, cylinder area The rest of the operation (simple 


multiplication on the upper part of the rule) requires no 
explanation to a user of a slide-rule. That is the whole 
story. : 

Naturally one would like to prove this rule before using 
it. This is but a few seconds’ work. On the top scale 
(A) find mw (area of 2-in. circle). Divide this by 33,000. 
Opposite “2” on bottom (D) scale read 205 on C scale. 
Scribe a hair-line representing this value. This line, 
when placed opposite any other diameter, will always 


give om on the top (A) scale. 


The formula on the same basis as those given in Mr. 
Wingfield’s interesting analysis last week is, of course, 


P.LN. ( D iE 
205 


but, as already shown, it is unnecessary to trouble about 
it. It is of no value when obtained, and has the effect of 
putting fancy dress on an easy rule, and incidentally 
robbing it of its chief characteristic—simplicity. = 

Perhaps, after long use—since 1899—I am prejudiced in 
favour of the rule now described, but I believe it has 
several advantages over those already discussed. 

This letter is already much longer than I had intended, 
but, I would add, in no calculation need the total move- 
ments of slide and cursor combined exceed five ; frequently 
three are sufficient. 

Yours truly, 
S. Urrine 

Earl’s Court, 8.W., October 25, 1909. 


* In scribing this line on a celluloid rule, use a fine 
needle and a straight-edge. If this is done with little 
ressure—a bare scratch—a fine, clear line will resu!t. 

his can then be rubbed over with a soft red-lead pen: |, 
which will make it very pronounced. This additi nal 
line will not interfere with any ordinary calculation. !t 
can also be marked ‘‘ H.-P.” 

















ENGINEERING. 











Oct. 29, 1909. ] 


HALL’S 
CONSTRUCTED BY MESSRS. 


CHARLES WINN 


























Fie. 1, 


W: illustrate on this page a form of governor now 
being manufactured in a large number of standard 
sizes by Messrs. C. Winn and Co., of Birmingham, to 
meet the requirements of the steadily increasing 
number of engine-builders who prefer to purchase this 
important accessory from eqetinliots rather than under- 
take the manufacture themselves. The general ap- 
pearance of the governor is well shown in Fig 1, from 
which it will be seen that it has the pendulum weights 
completely protected by a polished metal shell, which 
is easily kept clean and serves to prevent any obstruc- 
tion, human or otherwise, obtruding into the path of the 
revolving weights. Full details of the component 
ae of the governor are illustrated in Figs. 2 to 9. 

t is of the spring-loaded type, a single central spring, 
separately shown in Fig. 9, being provided to this end. 
Both the pressure and the effective length of this 
spring are variable at will, so that not only is it pos- 
sible to adjust the normal running speed of the 
governor, but also its sensitiveness. The lower end of 
the spring, it will be seen, transmits its pressure toa 
long threaded collar, as indicated in Fig 7. This 
collar, by the intermediary of a couple of nuts, one of 
which serves as a lock-nut, transmits the load to the 
sliding-collar below. By adjusting the nuts the pres- 
sure on this sliding collar can therefore be altered as 
required. At the same time, however, the effective 
length of the spring can also be changed, since it does 
not merelyabut on the upper face of the threaded collar, 
but screws into a helical groove provided for the pur- 
pose, as best seen in the separate views of the collar in 
Figs. 3 and 4. By screwing the spring further into 
or out of this groove its effective length can be 
mereased or diminished. The weights, which are 
shown separately in Figs. 2 and 6, are particularly 
Massive, and thus ensure a sufficiency di power for 
the operation of the throttle-valve. 





The bell-cranks which carry these weights are, it 
will be seen, solid with them. They oscillate when 
the governor is at work on knife-edges, and not on pins, 
and similar knife-edges transmit the spring-load from 
the links attached to the sliding collar to the inner ends 
of these bell-cranks, Owing to the use of these knife- 
edges, the motion of the pendulum weights is very 
free from friction, makin the governor very sensitive, 
though free from the liability to ‘“‘hunt.” The 
standard sizes now made are suitable for engines 
having cylinders from 6 in. up to 29 in. in diameter. 








INDUSTRIAL NOTES. 

THE report of the Labour Department of the Board 
of Trade on the general condition of employment is 
based on the following extensive, varied, and autho- 
ritative returns :—In addition to the 2884 employment 
returns from trade unions used for the chart, 3678 
were received from employers relating to 1,123,087 
workpeople employed in coal and iron mining, the 
cotton, woollen, worsted, and other textile trades, 
the building trades, the boot and shoe and other 
clothing trades, and the paper and glass trades. 
Besides these 6562 statistica 
of returns of a non-statistical character were received 
from employers’ associations, trade unions, local 
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membership of 695,720; of which 51,749, or 7.4 per 
cent., were reported as unemployed, as compared with 
7.7 per cent. a month ago and 9.3 per cent. a year ago. 

Employment in coal-mining was about the same as 
a month ago and a year ago. The average number of 
days per week worked was 5.26, as compared with 
5.34 a year ago. 

In iron-mining employment was good, and showed 
an improvement compared with a year ago. The 
average number of days worked per week was 5.93, 
as compared with 5.78 a month ago and 5.82 a year 
ago. 

Employment in the pig-iron industry continued 
moderate ; it was better than a year ago. Returns 
relating to the works of 108 ironmasters, employing 
22,000 workpeople, showed 293 furnaces in blast, as 
compared with the same number a month ago and 277 
@ year ago. 

At iron and steel works employment continued 
moderate. It showed a slight improvement as com- 
with a month ago, and was also better than a 
year ago. The volume of employment—i.e., number 
employed multiplied by the number of shifts worked 
at the works from which returns were received—was 


returns, a large number 0.9 per cent. more than a month ago and 3.7 per cent. 


more than a year ago. 
Employment in tin-plate and steel-sheet manufac- 


correspondents, and other sources. These returns | ture continued very good, and was better than both a 
po ye 


show that employment generally continued to improve. | month ago and a year ago. 


Engineering, shipbuilding, and the textile tr 
showed some improvement. 
was a seasonal 


trades. As com 


At the works covered by 


es all| the returns 453 tin-plate and steel-sheet mills were 
On the other hand, there | working, as compared with 444 a month ago and 446 a 
ecline in the building and furnishing | year ago. 

red with a year ago, all the prin- | 


In the engineering trades employment continued 


cipal industries showed an improvement except coal- | slack, but there was some improvement as compared 


mining, which was about the same as a year ago. 





| with a month ago; it was better than a 


year ago. 
Returns from trade unions with a membership of 


The 416 trade unions making returns had a net | 171,370 showed that 10.8 per cent. were unemployed, 
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as compared with 11.3 per cent. a month ago and 12.4 
per cent. a year ago. 

The shipbuilding trades continued bad. They showed 
a slight improvement as compared with a month ago, 
and were better than a year ago: Branches of trade 
unions reported 22.4 per cent. unemployed, as com- 
pared with 23.3 per cent. a month ago and 26.6 per 
cent. a year ago. 





Employment ‘in the spinning branch of the cotton 
trade was moderate and better than a month ago. 
Organised short time to the extent of 154 hours weekly 
was worked in mills spinning American cotton during 
August and September. In the weaving branch em- 
ployment continued slack. In both branches, however, 
it was better. Returns from firms employing 127,218 
workpeople showed an increase of 2.4 per cent. in the 
amount of wages paid as compared with a month ago, 
and of 5.5 per cent. as compared with a year ago. 

In the woollen trade employment was fairly good— 
better than a month ago and a yearago. Returns 
from firms employing 58,952 workpeople showed an 
increase of 3.4 per cent. in the amount of wages paid 
as compared with a month ago, and of 8.3 per cent. as 


compared with a year ago. 
good, and better than a 
than a year ago. Returns 


The worsted trade was 
month ago and much better 
from firms employing 46,860 workpeople showed an 
increase of 3.7 per cent. in the amount of wages paid 
as compared with a month ago, and of 9.6 per cent. as 
compared with a year ago. 

In the linen trade employment was good—better 
than a month ago and much better than a year ago. 
Returns from firms employing 50,234 workpeople 
showed an increase of 3.4 per cent. in the amount of 
wages paid as compared with a month ago, and of 
21.3 per cent. as compared with a year ago. 

In the jute trade employment continued fairly good, 
and was better than a year ago, Returns from firms 
employing 17,816 workpeople showed an increase of 
0.6 per cent. in the amount of wages paid as compared 
with a month ago, and of 8 per cent. as compared 
with a year ago. 

The lace trade continued moderate, but was better 
than a year ago. Returns from firms employing 8266 
workpeople showed an increase of 0.7 per cent. in the 
amount of wages paid as compared with a month ago, 
and of 7.9 per cent. as compared with a year ago. 





Employment in the boot and shoe trades was mode- 
rate, and showed little change as compared with either 
a month ago or a year ago. Returns from firms em- 
ploying 63,157 workpeople showed a decrease of 0.4 
per cent. in the amount of wages paid as compared 
with a month ago, and an increase of 1.2 per cent. as 
compared with a year ago. 

In the other leather trades employment continued 
fair, and was much better than a year ago. Trade 
unions with a membership of 3226 reported 4.5 per 
cent. unemployed, as compared with 4.1 per cent. a 
month ago and 8.2 per cent. a year ago. 


Employment in the paper-making trades continued 
fairly good, and was rather better than a year ago. 

In the printing and bookbinding trades ee 
cohtiannll slack, but was better than a month ago 
and a year ago. The percentage of trade-union 
members unemployed in the —s trades was 6.6, 
as compared with 7.1 a month ago and 7.2 per cent. 
a year ago. In the bookbinding trades the corre- 
sponding percentages were 6.4, 7.1, and 7.2 respec- 
tively. 





The building trades continued slack. They showed 
some seasonal decline, but were rather better than a 
year ago. 

Employment in the furnishing and wood-working 
trades continued bad generally. It showed a slight 
decline as compared with a month ago, but was rather 
better than a year ago. With coach-makers em- 
ployment continued fairly good generally. Trade 
unions with a membership of 35,165 reported 7.7 per 
cent. of their members unemployed, as compared with 
7.5 per cent. a month ago, and 8.9 per cent. a year ago. 


In the glass trades employment was moderate. It 
showed some improvement as compared with a month 
ago, but was not so good as a year ago. Returns 
from firms employing 7364 workpeople showed an in- 
crease of 2.8 per cent. in the amount of wages paid as 
compared with a month ago, and a decrease of 2.9 per 
cent. as compared with a year ago. 

Employment in the pottery trade continued bad ; it 
was worse than a year ago. It was moderate in the 
brick and tile trades, and about the same as a month 


ago and a year ago. 








Agricultural employment was generally regular, but 
there was a es eal of lost time among extra 


labourers owing to wet weather, which considerably 
interfered with harvest work in most parts of the 
country. 
ample. 


The supply of labourers was generally 


Employment of dock and riverside labour was fair, 
and better than a month ago in London and at most 
of the principal ports, but at Liverpool it continued 
slack. The average number of labourers en 
daily at the docks and principal wharves in London, 
exclusive of Tilbury, in the four weeks was 13,054, an 
increase of 8.7 per cent. as compared with a month 
ago, and of 10 per cent. as compared with a year ago. 





Nineteen disputes began in the month, as compared 
with 39 in the previous month, and 15 in the same 
month a year ago. The total number of workpeople 
involved in disputes which began or were in progress 
was 21,988, or 10,539 less than a month ago, and 115,200 
less than a yearago. The aggregate duration of all 
the disputes of the month, new and old, amounted to 
160,100 working days, or 101,100 less than a month 
ago, and 1,106,700 less than a year ago. Definite 
results were reported in the case of 30 disputes, new 
and old, directly involving 8199 persons. Of these 30 
disputes, 10 were decided in favour of the workpeople, 
13 in favour of employers, and seven were compromised, 

The changes in rates of wages affected 13,100 work- 
people, of whom 8000 received advances, and 5100 sus- 
tained decreases. Amongst those whose wages were 
increased were 6600 coal-miners in the Bristol and 
Radstock districts ; the number who sustained reduc- 
tions included 4400 iron-moulders in Scotland. The 
total computed effect of all the changes reported was a 
decrease of 67/. per week. 





The report of the Boilermakers and Iron -Ship- 
builders is by no means so encouraging as it might be, 
and yet it is more encouraging than of late. The 
total number of unemployed under each of the three 
heads was 9515 ; in the previous month it was 9940. 
The total on the funds was 13,622; previous month, 
14,023 ; of these 1887 were on the sick-list, and 2220 
on superannuation benefit. The figures for the pre- 
vious month were 1898 and 2185 respectively, showing 
an increase under each head. The expenditure in the 
month was 9172/. 16s. 1d. ; previous month, 9854/. 8s. 2d. 
—decrease in the month, 681/. 12s.; but the expendi- 
ture was still in excess. There was a net loss in mem- 
bership of 208, but the new members admitted were 
233; loss by death and arrears, 441. The figures 
show a constant increase of expenditure for superannua- 
tion benefits, but a decrease now for out-of-work benefit; 
still the drain on the funds continues. This is clearly 
exp therein. The increasing activity in trade 
is shown by branches which, instead of asking for aid 
from the central fund, are now sending remittances to 
that fund. The executive council have stated clearly 
what is to be done with the proposition money of 
candidates, which is forfeited by non-election ; all such 
is to be sent to the central fund, and is not to be used 
for local purposes. The proposed demarcation agree- 
ment in respect of the 33 branches of trade concerned 
was endorsed by the ballot of the nembers by 6507, as 
compared with $93 against ; but the final decision is to 
be given by the conference held to ratify the provi- 
sional agreement. The engineers have the only large 
majOtity against the proposal, all the other trades 
agree. 





The monthly report of the Ironfounders shows very 
little change in branch returns as to the state of trade. 
The figures vary under the different heads, but, on 
the whole, they show an improvement. Under the 
heads of ‘‘ Very Good” and ‘‘ Good” the change is for 
the worse in both cases by two each— total, four ; but 
under the head of ‘‘ Very Bad” there are fewer by 
nine. When we come to the aggregates in the report 
things look better. The total number on the funds 
was 4629 ; previous month, 4825 ; decrease, 196. There 
was a decrease of 155 on donation benefit—from 2855 
to 2700. On sick benefit, 426—increase, one; on 
superannuation benefit, 1284—decrease, 32 ; a decrease 
of 11 unemployed, but not on donation benefit, and an 
increase of one on dispute benefit—72 to 73. The 
total membership was 18,360 ; a year ago, 19,227. The 
cost of benefis in the month was 1610/. 1s. 4d. per 
week, or at the rate of 2s. 4d. per member per week. 
The cash balance at date was 33,136/. 18s. 5d.—de- 
crease, 1142/. 13s. 6d. A year ago the balance was 
65,506/. 12s.; but the decrease in the last two months 
was much less than a year ago. The report expresses 
gratification at the slight improvement in trade, and 
it is taken as an indication of better conditions of 
trade in-the near future. The secretary gives sugges- 
tions for lessening the labour of branch secretaries in 
— the monthly returns. He shows how it can 

one without impairing the value of the reports. 


The report of the Steam-Engine Makers’ Society 
is not encouraging from the employment point of 
view, very little change in the condition of affairs 
being manifest. It gives, however, a further account 
of the recent balloting of the engineering and ship- 
building groups of industries on the recent wages 
questions, now happily settled for three years to come 
in the Manchester district, and for five years in the 





London district. The return of votes as regards | 





wages in Manchester show that in twelve out of the 
thirteen societies voting there was a majority in favour 
of the proposed agreement, only the Engineers gave 
an adverse vote—in favour, 1251; against, 1836 ; the 
aggregate vote showed a clear majority of 1374. The 
report states that the result was ‘‘eminently satisfac- 
tory in the présent condition of trade.” In the Londo: 
district the Engineers voted : for the five years’ agree. 
ment, 2217 ; against, only 440. Very few in the other 
three unions voted against. The clear majority in 
favour of the agreement was 2302. Those two large 
and important industrial areas are therefore outside 
the zone of disputes for the present and for some time 
tocome. The report calls attention to the necessity 
of all arrears of levies being paid up to prevent members 
being out of benefit. The branch officers are urged to 
make this clear to all. The last levy for the year is 
to be cleared up to the endof November. The out-of- 
employment list contains the names of 559 fitters or 
erectors, 217 turners, 17 pattern-makers, 17 mill- 
wrights, 33 smiths, and 19 sea-going engineers ; total, 
862; there were also 234 on the sick-list, and 379 
superannuated members.. The list shows an increase 
of thirty out of work and of four on the sick-list. 


The report of the Operative Cotton-Spinners is not 
so disappointing as the — in the newspapers 
might lead one to expect. The united membership of 
the Association was 19,415, showing a gain of 100 in 
the month, and of 1107 in the twelve months. Of the 
total, 8328 were full financial members; the others 
were piecers, full-timers, half-timers, and others. 
Those entirely out of employment of the full members 
were equal to 1.46 per cent.; previous month, 1.80; a 
year ago, 1.77. But 2066 per week were on the funds 
through temporary stoppages, and 23 per week through 
accidents, as well as 83 piecers ; total, 2294 per week 
on the funds, or 27.54 per cent. ; previous menth, 19.87, 
and a year ago 25.01 per cent., in the same month. The 
officials dealt with 22 disputes ; previous month, 25; 
a year ago, 15, The accidents reported were 26 ;, pre- 
vious month, 11; a year ago, 19. There were also 
42 compensation claims sent in to employers ; 37 in the 
previous month, and 56 a year ago. ‘The total since 
the Act came into force was 3473. There was a loss to 
the funds of 8406/. O03. 4d., chiefly owing to short time, 
now general in the cotton trade. 





The newly-constituted Electoral Committee of the 
Northumberland Miners have decided that Messrs. 
Burt and Fenwick must sign the constitution of the 
Labour Party, or two other candidates will be selected 
to oppose them. Mr. Burt was first elected in 1874, 
and Mr. Fenwick in 1886, and both have served their 
constituents well for all these years, and both have 
done much to advance the cause of the miners ; and 
= upon a difference of opinion both are to be opposed 

y their fellows. All the years of zealous service are 
to be forgotten in favour of two strangers. If em- 
ployers were to do such a thing there would be an out- 
cry from end to end of the country. Nothing displays 
Ty truly the dominating tyranny of Socialism than 
this. 





Mr. Bell last week gave an address in his constituency 
—Derby—and his candidature was unanimously en- 
dorsed by the crowded meeting. As the Derby Trades 
Council had decided to oppose the sitting Labour 
Member, a new council of trade union representatives 
has been formed to secure the return of Mr. Bell. His 
address was manly and outspoken, and not at all vitu- 
perative. He stated that the lodge at Newport, whose 
delegate to the recent conference was one of Mr. Bell’s 
most active opponents, had sent a resolution endorsing 
the general secretary’s conduct. 


The ition of the iron and steel trades has not 
changed much for the better. Last week’s Midland 
market was not well attended ; the tone was quiet 
and business dull. The reported orders placed have 
not as yet had much effect ; speculation is not mani- 
fest to any material degree ; the policy appears to be 
one of waiting, 





A ballot of textile workers is taking place on the 
question of an eight hours’ day, or forty-eight hours 
per week ; and also whether legislation should be 
sought as a means of securing it. So far as the votes 
are known, the result is in favour of the first part. 
The United Association in its circular urges that the 
age limit of children shall be raised to thirteen years, 
and the abolition of half-timers is supported more 
largely than heretofore. 


The working of the Mines’ Eight Hours Act is still 
causing disputes in Nottinghamshire, several strikes 
being reported. Last week additional strikes took place 
at some pits. In other coal-producing areas the Act 
appears to be working smoothly. The pit riots 1p 
ts of Staffordshire were dealt with at the Quarter 

ions last week. The -Court took a lenient view, 





and simply bound over, as a warning, the defendants, 
who expressed regret for their foolish acts. 
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THE ELASTIC BREAKDOWN OF NON- 
FERROUS METALS.* 


By ©. Aurrep M. Swrrx, B.Sc., Assistant Professor 
‘of Engineering, East London College (University of 
London). 


1.. Objects of the Paper.—Experiments have been made 
by the author to inquire into the failure of the materials 
used in engineering work. During the course of the 
researches, several unexpected problems presented them- 
selves for solution. The first object of the work was to 
test ductile materials under combined or compound stress 
in prder to see whether any definite law could be formu- 
lated for their elastic failure. At the time that the 
problem was attacked by the author, there was a great 
deal_of uncertainty concerning the failure of mild steel 
under combined stress. Preliminary experiments, and a 
study of the few results then published, led him to believe 
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that the elastic failure of mild steel could be accounted 
for by a law which would be of assistance to engineers, 
and would a'so be sufficiently accurate for all practical 
purposes, These investigations have been published by 
the author. . The first (!) showed the practical results of 
some preliminary tests made by Guest (?) upon mild-steel 
tubes under combined tension and torsion. Then followed 
an analysis of the case of the crank-shaft (*). The effect 
of the law upon the strength of pipes and opeaaes (4 
was also shown. me experiments upon hollow an 
solid-steel specimens under combined stress, (°) and various 
other matters of elastic range and eccentric loading, have 
been recently discussed by the author. . 
Having concluded these tests on mild steel, it was 
desired to repeat and compare them with similar tests on 
non-ferrous metals, . That is the main object of the pre- 
sent paper... There are included, however, several other 
tests, which it was unnecessary to make upon steel, but 
which seemed essential in the case of non-ferrous metals 
because as the work progressed it was seen that their 
elastic en 9 were different to those of steel, and, so 
far as the author was aware, had never been previously 
recorded in detail, < 
The investigations included tension and compression 
tests, and upon this subject it is hoped that new evidence 
as been produced. This has been supplied by the use of 
an instrument invented and made at the East London 
College, which has been called the. “‘Sphingometer.” 
Since the instrument has proved itself to be well suited 


* Paper r: ad before the Institute of Metals. 














to the work of these investigations, a description of the 
improved type used is included. 7 

Woslens tests on the effect of overstrain and slight heat 
treatment on non-ferrous materials are given, and the 
results compared with similar tests upon mild _ steel. 
Ultimate fracture records are tabulated, as are some 
remarks upon the appearance of the fractures. One of | 
these fractures (rolled aluminium) was quite unusual. 

It is hoped that the paper will enable the work which 
it outlines to be discussed, and, as a result, suggestions 
for the improvement of the elastic pa may be | 
obtained from those interested in non-ferrous metals. 

2. The Effect of Eccentric Loading.—The results ob- 
tained by experiment (*) show that, with the ordinary, 
methods of testing, there is a considerable variation in the 
stress on the bar. It is suggested that this is due to the 
fact that the load never passes directly through the axis 
of the specimen. It is therefore misleading to divide the | 
total load registered on the testing-machine by the area 
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of the specimen in order to estimate the maximum stress 
on the material, 

If a test-bar be loaded in tension, and the line of appli- 
cation of the load is placed eccentrically an amount equal 
to one-sixteenth of the diameter, then it is obviouskg,unfair 
to the manufacturer to measure the yield-point of the 
material in the ordinary way, and make the usual deduc- 
tion concerning the stress at the yield-point. For, assume 
that the specimen is 1 in. in diameter, and that the stress 
obtained in the usual way is 12 tons per square inch. 
When the load is placed eccentric by the amount mentioned 
above, one portion of the material is under a stress of 
18 tons to the square inch. If 4 is the eccentricity of 
loading, we have 


Stress due to direct loading = 


. 
, 


4W 
TT 
32 yy _ 82W 8, 
mr a x a* 
.*. Ratio of maximum to mean stress = 
s2WS , 4W.4W _ 88 
rds x da? d? d 
If d = Lin. the ratio is 86 + 1:1. 
If the diameter of the specimen be 1 in., it is therefcre 
clear that with an eccentricity of ;},y in. the error involved 
would be 8 per cent. With a tube, owing to the different 
value of the moment of inertia, the error is not so great. 
A special form of extensometer was therefore devised, 
with the purpose of measuring the strain, on a specimen 
in tension or compression, in three planes. 
For two years the instrument. has been in constant use, 
and the readings obtained have been entirely satisfactory. 
3. The Measurement of Strains.—At the commencement 
of the experiments there were five conditions which it is 
considered that any strain-measuring instrument should 
fulfil. They were :— 
1. To determine the maximum, as well as the mean, 
stress on the material tested. ’ : ; 
2. To be easily adapted to specimens of varying dia- 
meters. ‘ ‘ 
3. To be easily adapted to specimens of varying te h. 
4. To measure accurately strains of at least one hundred 
thousandth part of an inch. 
5. To be of reasonable expense. : 
It is believed that the instrument here described fulfils 
these conditions. The results obtained during some of the 
hundred of experiments made are hereafter given. © The 


Stress due to bending = 


+1:1, 





instrument has been used for experiments upon materials 





‘under tension or compression, together with torsion. An 


carlier form, used for measuring strain on a specimen in 
tension or compression, has been described by the author 
in July, 1908.(7) So many alterations from the original, or 
experimental, form have been made, that it is considered 
advisable to set forth the present arrangement some- 
what fully. 

The general principle upon which the instrument de- 
pends is that of a twisted strip used by Professors Ayrton 
and Perry. They have shown fully the theoretical con- 
siderations, and the practical results obtained when such 
a strip is u for measuring the value of electric cur- 
rents. (8) It is therefore unnecessary again to prove that 
the angular rotation of a mirror fastened to the strip 
descri low is proportional to the extension (or 
shortening) of the length of the strip. 

4. The Improved Sphingomceter.—A piece of phosphor- 
bronze, about 7 in, long, 4 in. wide, and 0.004 in. thick, is 
used. The material is divided into two lengths. At the 


| centre an attachment is made, so that a mirror (prefer- 


ably of about 1 metre focus) may be fastened. One-half 
of the strip is then wound as a right-handed spiral, and 
the other half is wound as a left-handed spiral. At the 


| two ends the strip is soldered to a thin piece of metal, 
| which has drilled through it a hole for a set-screw, 


B 
mean of this set-screw at each end, the strip is attached 
to a tube in which it is carried. If this tube were fas- 
tened to a frame with two set-screws to secure the frame 
to the specimen, an extension of the length of the speci- 
men between the two fastening screws could be measured. 
In the earliest form of the instrument this was done 
(Fig. 1, annexed). 

A, A show the left and right-hand spiral windings of 
the strip. 

D, D show the points of attachment. 

B is the specimen. 

C is the mirror. 

Any change in length between the points Dp D, causes 
the strips to wind or unwind, and thé mirror C is rotated 
an amount which is exactly proportional to the change in 
length of the specimen. 

5. Illumination Details.—With the instrument used in 
this form, a ray of light is sent on to the mirror C, which 
ray is reflected back to a scale, preferably placed at about 
1 metre from the mirror. 

It — be ager that it is —_ . simple matter to 
change + e degree of accuracy with which the change of 
length between D, D is recorded on the a “Cn 
method is to alter the distance F (see Fig. 2) between the 
scale and the mirror. This can done by moving the 
lamp in and the scale out, thus preserving the focal length. 
For it is necessary that e + K may remain constant ; 
therefore both may be changed to suit the worker’s con- 
venience. Experience has shown that it is advisable to 
use a mirror of a definite focal length in order to avoid 
the use of a lens for focussing on to the mirror. 

The source of light is a single filament electric glow- 
lamp. A long filament, such as now commonly used for 
lighting shop windows, answers the purpose well. The 
reflection of the filament upon the scale is quickly found 
by so arranging a lamp that it can be easily tilted. Very 
early in the pernas difficulties of obtaining a satis- 
factory method of illumination for three such mirrors 
were experienced. It was most trying to work with any 
of the methods in common use with galvanometers, 
because of the time occupied in focussing. Such methods 
were, however, used for several months, until the author 
experimented with various lamps. The arrangement 
shown is quite satisfactory, and very easy to adjust. A 
steady frame of iron tube carries both the scale and. the 
lamp. The positions of both are adjustable (Fig. 3). 

ith the instrument in the form shown in Fig. 1 there 
were difficulties of calibration. 

The only method known was that of using an ordinary 
extensometer, which gives the mean extension of a speci- 
men, and from calculation the value of Young’s modulus 
Eis obtained. One serious disadvantage of such a crude 
method was that other extensometers were not easy to 
adjust for varying lengths between the gauge-points. 
This was used as a constant for the instrument. The 
distance F (Fig. 2) had, therefore, to be kept rigidly fixed 
when once the instrument was so calibeatet 

It was noticed that, in this form, different strains were 
recorded on the same specimen, if the points of attach- 
ment D D (Fig. 1) were moved round the bar. It was 
therefore decided to take the measurements in three 
planes. Fig. 4 shows the general arrangement. 

The strips were secured to the specimen B at points 
of support D, D; D,, D, ; and Dg, Dy There were, 
therefore, three strips placed at 120 deg. with each other. 

The fact noted from these initial experiments was that, 
after making due allowance for the different lengths of F 
(Fig. 2), on account of the position of the three mirrors, 
there was considerable bending in a specimen under 
tension. The material did not draw out equally in all 
directions. 

6. Calibration of the Instrwment.—It was, at the begin- 
ning, clear that some other method than that outlined 
above must be used for calibrating the strip. It’ was 
finally decided to give a known extension to the strip by 
rotating a ype head. The ots of ~*~ is that 
the beam of light passes across, say, scale divisions, 
when the micrometer head shows that the strip has been 
extended, say, ;¢yath part of aninch. In which case each 


scale divisicn is clearly cooos™ part of an inch. 


The general principle of this arrangement is shown in 
Fig. 5. This gives the twisted strip, with the mirror 
pt attachments. Fig. 6 shows a section of one of the 
tubes of the sphingometer. 

When the instrument is in use, T and T’ are rigidly 
clamped in position to the upper and lower points of con- 
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nection to the specimen. From the figure it will be seen 
that when the micrometer head K is turned round, the 
bush L is forced down, ug the spring N and 
shortening the strip R R. is, it has already 
explained, causes the mirror to rotate. If it is desired to 
change the direction of the beam of light across the scale 
during calibration, the micrometer head is turned round 
in either direction, the spring N forcing the bush L up 
if K is unwound. 

7. Arrangements for Flexibility.—The plan of one of the 
carriers is shown in Fig. 7,annexed. F shows the set-screws 
which are fastened to the specimen. The set-screws must 
all be screwed in, so as to space the strips equidistantly from 
one another and the centre of the piece. This isobtained 
by gauging the point F, so that they are equidistant from 
the centre of the sphingometer strips. The V-blocks are 
shown at V, and the preteen tubes T or T’ (Fig. 6) 
are placed in these and clam in ition. It will be 
seen that the carriers are built up of three castings, C, 
which are interchangeable. They are screwed on to dis- 
tance pieces D. By —- the position of the points, 
by which the castings are fastened to D, the size of the 
triangle can be altered at will. This, therefore, gives 
the desired flexibility as regards the diameter of the speci- 
men. Fig. 8 shows a side elevation of one of the castings, 

-blocks C, Flexibility concerning the length between 
the gauge-points of the specimen is secured by altering 
the ition of the sphingometer casing in the V-blocks. 
The limiting distance is the thickness of one of the cast- 
ings ©, whichis about 4in. By the use of specially- 
shaped screws it would be possible*to bring the points 
even closer together,. but. this would never be required in 
practice. In order to extend the length between the 
gauge-points beyond that shown in Fig. 6, a longer tube 
is U at T’, and this canbe extended indefinitely as 
shown in Fig. 9. It is, therefore, obvious that the gauge- 

ints pain, any length required from 4 in: upwards. 
Peis quite easy to take the casing out when the instrument 
is in position, The advantage of this is that the sensi- 
tiveness of the instrument may be varied after it has been 
fixed for a test; for example, suppose that a test were 
commenced and that, after calibration of the strip in the 
manner described above, it were determined that each 
scale division represented an extension of the specimen of 


_1_in. Itis then discovered that a.sensitiveness of ten 


times that amount is required—7.e., that each sae divi- 
sion must represent something of the order of 300,000 
The tubular casing T is taken out from each holder, and 
the strip is removed. From the box containing spare 
strips—just as an ordinary steam-engine indicator-box 
contains spare springs—a strip of the degree of sensitive- 
ness required is selected and placed in position. If the 
spare strips have each a mirror fastened on them in place, 
the whole operation of changing the three strips can 
done within a quarter of an hour. If it is necessary to 
change the mirrors from strip to strip, then about half-an- 
hour is taken up in the change over. But the mirrors are 
not expensive ; their value is about 3s. or 4s. each. E 

This convenient method of rapidly varying the sensi- 
tiveness of the instrument is most important when various 
materials are being tested. The author has frequently 
changed over from testing vanadium steel to aluminium 
or copper. The yield-point of the former is at about 
37 tons, of the latter about 2 tons, per square inch. 

It has been found possible to wind the strips so that an 


extension of _ in. is detected. 

Experience has proved that in calibration, the most 
eidielestory method is to work across the scale in sections. 
This removes any error due to the non-curvature of the 
scale. It makes it also quite a simple matter to read 
direct the actual extension ; Fig. 10 shows the method 
employed. It will be seen that the readings are plotted 
against each other on squared paper. | : 

The sphingometer, as or tension or compression 
tests, is shown in Fig. 11, page 595. The addition of a 
sphingometer strip and casing for torsion tests is shown 
in Fig. 12. This torsion sphingometer is on a plane 

dicular to the plane of the tension strips. The 
illumination for this torsion mirror is obtained from the 
same lamp as that used for the tension mirrors. In 
Fig. 13 is shown an isometric projection of the instru- 
ment. The torsion fitting isexplained fully in Appendix I. 

Tt has been found advantageous to use pauses in order 
to ensure that the two carriers are parallel. When the 
instrument is for the first time put on a specimen, the 
procedure is as follows :—Steel distance-pieces are placed 
im the V-blocks, made to hold the tubes in which are 
carried the strips. A gauge is then inserted at each 
corner of the carriers. This gauge can, of course, be 
altered for varying lengths of specimens. 

When the instrument is changed over from a specimen 
to another of a smaller or greater diameter, it is con- 
venient to use a gauge to be sure that all of the three 
fastening screws are at equal distance from the carrier 

rame. 3 

If it is desired to remove the instrument from one 
ta oe to another one of the same gauge length, all 

t is necessary is to remove the on termed tubes and 
insert the steel distance-pieces. The relative positions of 
the carriers cannot then change, and the framework is 
quite rigid. x 

8. Rough Usage.—This is the general form of the instru- 
ment as used for ordinary tests of compression or tension. 
Experience has demonstrated that rough usage by stu- 
dents, or unlooked-for behaviour of material under test, 
does not seriously \ it. For example, a student 
selected a standard specimen which he assumed was rolled, 
or ductile, aluminium. As a matter of fact, it was cast 
aluminium. The mistake was not discovered until the 
material was fractured in tension. When the point of 








fracture was reached, the three strips simply drew out. 
The tubes were taken out of the carriers, the strips taken 
out, and re-wound as a spiral. The student was again 


been | using the instrument the same day. Even though the 


strips had been broken, it would have been only a matter 
of a few = re them all. 

Again, anot student was conducting nag A om 
material in compression. In order to “pply the 1 as 
centrally as possible, balls, as shown in Fig. 14, were 
used. It is bable that the balls were not exactly in 
line with the line of trust of the machine. Whatever the 
reason, at a load of 25 tons on the machine the balls were 
driven out, the imen and the sphingometer fell some 
12 ft. in the pit of the machine. The strips were damaged, 
the carriers were twisted, and the points of the screws F, 
Fig. 7, were blunted. - The tubes nerving the strips and 
the micrometer heads were not injured. ‘The screws were 
taken out and ground. The carrier was taken to pieces 
and straightened. New strips were placed in the tubes. 
The instrument was again in use on the same day. 

_ 9. Bending Noted in Tensile Tests.—One of the most 
important facts noticed by the use of the instrument is the 
variation in strain which accompanies a tensile or com- 
pressive stress. Bending, probably due to eccentric load- 
ing, occurs always, It is to be expected that when a 
specimen is in compression there will be bending. In 
order, therefore, to emphasise the importance of this fact 


Fig.7. PLAN OF CARRIER. 
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Cm aaa 





(418.6) ———s 


of variation of strain, the author will confine his remarks 
to the tension tests. At the same time the importance of 
recording this variation in stress upon a specimen in com- 
pressio# is mentioned. 

_ The theory of elasticity, and all engineering applica- 
tions of it, are upon Hooke’s law—viz., that the 
strain on a material is proportional to the stress. There 
is no evidence to show that the law is not a compound 
interest one, although it is always assumed that it is a law 
of — interest. This fact should be kept in mind 
when deducing the limiting conditions for the shear-stress 
theory of the elastic failure of materials. 

It 1s the stress at elastic failure which it is desirable to 
record. There is probably some gerieral law for the 
elastic failure of all materials. For low-carbon mild steel 
elastic failure takes place when a definite shear stress has 
been reached, no matter how the material be loaded. 
This may be a particular case of a much more general law, 
but it will not be possible to find what is this general 
law until we can measure with t accuracy the maxi- 
mum strain upon the material. The maximum strain 
cannot be calculated unless the extension upon three 
planes be measured. If these three measurements are 
recorded, then it is possible to calculate the maximum 
strain. 

When a load is applied.to a specimen in tension or com- 
ression, three vanities in planes at 120 deg. are taken. 
t is found that the three strains recorded are unequal. 

Records of tests are shown in Figs, 16 and 18, page 596, 
which show this fact plainly. 

10. The Four Theories of Elastic Failure.—There are 
four theories of elastic failure for all materials. At 
present the only satisfactory evidence furnished to 
support or refute these theories is provided from tests 

e upon mild steel. It remains to be 
other ductile materials follow the same general law, or 
whether there is some unknown law which will account 
for their failure. 

All of the tests enumerated in this paper include 
various combinati of compression on tension stress 
with torsion. The notation for such stresses used 
throughout is 

1. Compression, + p. 
2. Tension, — p. 


The four theories alluded to above are that elastic 
failure takes place :— 
1. When a certain definite principal stress is reached, 





seen whether sh 





—which in the notation used above is 
Se ae 
$4 / ate 
This is called the Rankine hypothesis. It has been in 
eral use in this country since it was first enunciated 


y Professor Rankine many years ago. 
2. When a certain definite principal strain is reached 


—which (if 1 be Poisson’s ratio and E, Young’s modulus) 
is given by the expression , 


1 ~ 1 } 

bine Pre 3 (s-a/Fre)). 

This theory has always been in general use on the 
Continent, but it does not seem to have been favourably 
received in this country and America. It is —_ that 
one reason is that it is more complicated. It is known 
as Saint Venant’s hypothesis. 

3. When a certain definite shear stress is reached. 


This is equal to i 
a 
r/ eh 


It was first thought possible that this shear stress caused 
elastic failure from the experiments of J. J. Guest in 
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1900 (1) on tubes, although at the time the work failed to 
attract the attention of inquirers. The author has called 
this (fortmild steel only) Guest’s law, and has outlined 
the practical results. 

4. The friction theory. This could be summarised by 
saying that if @ were the angle of friction, when tan ¢=0, 
then fp = fe = 2 fs. If tan ¢ has a value, then 2 f, = f¢ 
(sec @ + tan g) = fe (sec  — tan $) or 4f%, = fe fe 

It remains to be seen which, if any, of these theories 
fit the case of non-ferrous ductile materials. 

So far the author has obtained two pieces of evidence 
on this point from his experiments. ‘They tend to show 
that Guest’s law for mild steel also applies to copper 
and aluminium. They cannot be accepted as final 
evidence, because of the fact that they are obtained from 
the appearance of the material after fracture. 

ll. The Elastic Limit.—Before any theory of elastic 
failure of materials can be tested by experiment, we must 
definitely decide what|is meant by that term. The 
following definitions of Le Chatelier (*) have been 
given :— 

(a) The elastic limit of a perfectly annealed metal 
should be zero. 

(6) The perfectly brittle metal is one in which the 
elastic limit is identical with the maximum stress. 

If we accept these definitions, it is clear from (a) that 
we can give no experimental proof of elastic failure for 
such a material, and (b) that we can build up our evidence 
for the elastic failure of brittle materials only by fracture 
tests. 

There are, clearly, a very large number of materials 
used in engineering practice which, according to these 
definitions, are neither ductile nor brittle. It is by test- 
ing these materials that we shall probably obtain the 
evidence requi In such tests we shall find that there 
is a certain fairly definite relation between stress and 
strain until a certain stress is applied. After this point 
there is a redistribution, and it is difficult to say with 
= what does actually happen to the materials. 

here is, with materials which are commonly called duc- 
tile (e.g., mild steel and brass), a reduction of area when 
the load gets beyond a certain value. The rate of appli- 
cation of the load will affect the ultimate fracture stress 
value, and it is very difficult to make comparisons con- 
cerning ultimate fracture values. : 

When first a tensile or compressive load is applied to a 
specimen, the inequality of stress distribution is extremely 
noticeable. It is by no means unusual during a tension 
test for two strips of the instrument to extend, and one to 
orten. 

There are three reasons which may account for this 
phenomena. They are :— ; 

(a) Lack of hom ity of the material. 

(6) Non-axial loading of the specimen. ‘ 

(c) a os of ‘the a. wes 2 (or 
springi uring the operation of turning) of the speci- 
12. Lack of Homogeneity, or Local Variations in the 


Material.—This has the effect of disturbing the uniform 
distribution of stress and strain in their neighbourhood. 
Small ions of the material appear prematurely to 


reach ield-point, and the specim as a whole, 
seems to be partially elastic. It will be seen from the 
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t .sts which follow that this jhenomenon is'very much less | 13. Non-Agial Loading"of the Specimen.—The problem | line of ‘application of the load is axial. It can be shown 


ticeable in steel than in other materials. _ tte 
Indeed, the author believes that in the_case_of the {mild 


of axial loading for a tension specimen is more difficult 
than would at first sight appear. It might be more accurate 
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that the friction on the seats will prevent them adjustin, 
themselves when the load is put on the specimen, x 
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Fig. 13. THE SPHINGOMETER ARRANGED FOR TORSION AS WELL AS 
TENSION OR COMPRESION TESTS.(FOR PHOTO SEE Fig 
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ae to state for (b) above, as 
+. a reason, ‘‘unequal stress 
i at any section of the spe- 
cimen at right angles to 
i the line of application of 
i the load.” The specimens 
x used by the author for his 
experiments were all of a 
standard shape and size, 
shown in Fig. 14. The 
ends were screwed to 
fit into tension grips, 
A which had spherical seats 
Cc (Fig. 15) to secure perfect 
alignment. Great care in 
the process of workman- 
" B ship was taken to secure 
accurate es of “ 
- the 
A.Specomem. M. Micrometer Head.l. Castings tor Frame anew - es oe 
&. Set sore ton fad WE, grips, as this is a possible 
(978 m) : Me om pGaeny: 5 Save Mirver. (1418.M.) source of eccentricity of 


steel used for some. of his experiments the material was 
remarkably homogeneous. tests made by the author 
upon steel specimens purposely loaded eccentrically in 
tension and compression support this statement. 














Fig.i5. SPHERICAL SEAT 
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loading. 
| Whatever precautions be taken to make the spherical 





| seating an accurate fit, it is doubtful whether they do pull 
| into line when once the load is applied. It is fallacious 
| to assume, because spherical seats were used, that the! 
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point to be noticed is that there is less ibility of a 
good stress distribution on a specimen if the spherical 
seats are of large radius. In any case, it has been found 
from the results of tests that more uniform stress distri- 
bution exists when spherical seats are used than when the 
specimen is held in the ordinary wedge grips. It is, 
however, always uncertain as to what the stress distribu- 
tion on the specimen will be, whatever efforts be made to 
repeat the conditions of the previous tests. 

he effect of the initial bending of the specimen is 
referred to in Appendix IT. 

It is here enunciated that the unequal distribution of 
stress upon the specimen is the most determining cause 
of the unequal strains recorded during the experiments. 
It is the strain readings just previous to elastic failure 
which are most important. From these we are able to 
deduce the maximum stress upon the material, and com- 
pare it with the mean stress. To show this clearly the 
author mentions a test—A D 4a—in which a specimen of 
mild steel showed from such deductions that a maximum 
stress of more than 13 tons per square inch was really on 
the specimen, while the mean stress recorded was 4.5 tons. 
This was an extreme case, but it would have been 
as normal under the usual conditions of recording exten- 
sions. In other words, it would have been recorded that 
the material had a load of 4.5 tons at elastic failure, from 
which the average stress is 12,840 lb., whereas really the 
maximum stress was practically three times this amount. 

14. Tensile Tests.—The machine used throughout the 
work was an ordinary 50-ton vertical Wicks testing- 
machine. The load was applied by means of a pump. 
For of all the tests upon the elastic properties of materia’ 
the pump was operated by hand, and the increments of 
load were usually 0.1 ton. For the tests on ultimate 
fracture, the pump was operated by a belt, and the beam 
of the machine was prevented from falling on the stop 
which would have momentarily released the load. 

For tests on material under compound stress the ten- 
sion grips and spherical seats were placed on specially 
constructed ball bearings, and consequently a torque could 
be applied while the specimen was under a tension stress. 
The torque was applied by loading bars fastened to the 
topand bottom of thespecimen. Cords were carried from 
these bars over four bicycle-wheels, which were practically 
frictionless pulleys. 

In Figs. 16 and 22, page 596, various tensile tests are 
shown graphically, and a complete record of a test is given 
later. It will be noticed that, although at the commence- 
ment of the test the material as a whole draws out in quite 
an orthodox manner—4.¢., according to Hooke’s law—yet 
the three points of contact with the specimen are not 
equally spaced, and right from the commencement of the 
test this takes place. Moreover, it will be noticed that the 
stress distribution may vary considerably throughout one 


test. 
15. Compression Tests,—It is when we come to compare 
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the behaviour of ‘materials in tension and compression 
that we realise the necessity of making the yield-point 
stress the basis of comparison. 
the area of the specimen is diminished under a tensile 
pull and is increased in compression tests. In both cases 
the “time effect” is so great and so indefinite that it 
appears to be quite impossible to make deductions for it. 

>rofessor A. K, Huntington says (10) :—‘‘ The working 


Fig Ib. TENSION TESTS ON COPPER. THE CURVE WITH THE CIRCLES (3 THE 
MEAN CURVE OF THE EXTENSIONS IN THREE PLANES. THE OTHER 
CURVES SHOW THE STRETCH ON EACH PLANE.OGSERVE THAT THESE 


ARE UNEQUAL 


For beyond that stress | 


ae ochre of materials in compression. 
obtained ? 

16. Thin Tubes Abandoned.—In the case of a thin tube 
under compression, failure takes place by what is known 
as secondary flexure. It is, therefore, apparently im- 
| possible to measure elastic breakdown of a tube in com- 
| pression, as can be done for the same specimen in tension. 

The cause of failure by secondary flexure is so complicated 
that it must be left out of 
consideration for this paper. 
In the case of a solid speci- 
men there is the danger of 
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How are they to | 





|. 1. Very great pressures are required. 


| 2. Strain-measuring appliances are difficult to fasten 
to the portion of the specimen under test. 

It was therefore decided that the most useful tests ‘> 
be made would be upon solid specimens. The results of 
some tests on brass tubes are, however, included, as it 
was not possible to obtain solid brass specimens. 

17. Elastic Tests on Copper: Tension, Compression, ani 
Torsion.—By the kindness of the Broughton Copyer 
Company, Limited, twelve solid — specimens, 1 in. 
in diameter and 4?in. between the shoulders, were 

| supplied for these tests. The general shape of the speci- 


- COMPRESSION TESTS ON COPPER SPECIMENS. 


THE DIFFERENCE IN THE ELASTIC CURVES OF THE 
TWO SPECIMENS 


Tests HG 1° HC 2? 


THE EFFECT OF OVERSTRAIN ON A 
COPPER SPECIMEN 1S TO RAISE THE 
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Fig. 21. errect OF HEAT TREATMENT ON COPPER SPECIMENS Fig.22. TENSION TESTS ON MUNTZ METAL SPECIMENS SHOWS THAT THERE 1S 
60 TD GESTERE THE MATERIA, TO SORE PRNPOEN CONDITEN MORE ELASTIC BY OVERSTRAIN. THE SMOOTH LINES ARE THE THREE 
pe a 14-2 £ = 
oo ae = - 
er ae ihe 
‘$a! y, 
TORSION Tests HC4'a.b.d. he ahs 
a, 6 a-Primary Test ? : 
6 -After 10 munutes at 100°C. K 
0 d Meer reusing east Limit by overstrai SS 62 
e After mimes at 100°C. . a V4 b TENSION TESTS M3a & M36. 
3 a - Pri Test. 
8 b - After overstraining. 
SI 62 
Rg 
Sona Twist : 
Pig.23. THE EFFECT OF OVERSTRAIN ON MUNTZ METAL buckli : Hy 
: yuckling. This varies accord- 
NOTE THAT IT MAKES THE MATERIAL MORE ELASTIC. ing to (1) the ratio of the 
length to the diameter of the 
specimen ; (2) the value of E, 22 : 
rr, and the stress at which elastic 
; Lo Pa breakdown takes place in com- 
& LL) ee. Although the author 
ma as made many compression | 
¥ tests, he has come to the con- 2 fen E 5 
& o b clusion that the most satisfac- : “) a lensvow. 
SA tory thing to do is to apply a compression stress slightly | men is shown in Fig. 14. Six of the copper specimens 
§ less than that which will cause elastic breakdown of the | were of high conductivity, and are referred to as HU 
& al \/ TORSION TESTS Méadd, material, and then add further stress by the apt lication of | specimens. The other six specimens were of arsenic- 
s Wis a a. Primary Test a torque. It would be, of course, quite possible to over- | copper, and are called AC specimens. The specimens as 
b, Inunediately afte come this difficulty by applying internal or external pres- originally supplied were stated to be in the annealed con- 
: sures to the material. But there are objections. To apply | dition. Various preliminary tests were made, which 
wo | | internal pressures it is necessary to use tubes, which are | showed that the elastic properties of the specimens were 
wins Twi unsatisfactory for the following reasons :— somewhat indefinite. i 
Specimen H C1 was tested four times in torsion and 


properties of metals, however, are more dependent on the 
power of resisting wanting than on tenacity.” Unfortu- 
nately, this latter test is difficult to perform on ductile 
materials. It has been generally supposed that for mild 
steels the elastic breakdown takes place at about the same 
stress in both tension and compression, and this the tests 
made by the author confirm. But it will be readil 
grasped that, if the friction theory is to be investiga 


this must not be assumed for all materials. It is there- 
fore essential to obtain results concerning the elastic 





1. Uncertainty regarding isotropy of material. 

2. Difficulty of obtaining very accurate measurements 
of areas taking the load, and consequently the stresses on 
material. : 

3. Difficulty of fastening strain-measuring apparatus 
on to the tube. This latter objection only applies if the 
tube is thin. 

4. Engineers do not seem willing to accept the results 
of tests on tubes. 

_ The application of external pressures on solid specimens 
is difficult, becausc— 





compression. The first test (H C 1a) seemed to indicate 
that the material was elastic, and although there was 
between stresses of 2430 lb. per square inch and 3200 lb. 
per square inch a slight ‘‘elastic limit effect,” yet at a 
stress of 3600 1b. per square inch there was a decided 
yield. The permanent set on the material was equal to 
the sum of the overstrain at yield, and the small amounts 
due to “‘elastic limit effect” from the 2430 Ib. per square 
inch stress upwards. The next test (HC1b) on this 
specimen was a repeat of the first ; the elastic limit was 
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TABLE A.—Resvtts WITH Various LoApING OF ANNEALED CoPpPER IN COMPRESSION AND TENSION 
WITH TORSION. 




















| » | Ratio. Maximum Prin- Maximum 
| dienes Direct b Sorry m | Maximum cipal Stress. | Shear Stress. 
rate of Test. | Diameter. _ Load, | : Mean p. q- 
I | and Test. one, We — | | Direct A + . ma @.. al . + 4% 
- Strain. ? 
‘ib. per sq. lb. per sq. + 
in. in. 
June 7,199 ..| HC la 1.000 0.1 17 1* 290 3300 3450 3300 
4 7 ‘| HOW 1.000 0.1 18 1 290 3500 3650 3500 
- | HCle 1,000 0.8 15 1.076 2230 2920 4280 3140 
. »” os HC ld 1.000 L3 13 1.151 3420 2520 4760 3050 
June 8, 1909 ..| HO 2a 1.000 0.1 13 1 200 2520 267 2520 
; . a eee 1.000 0.7 12 1.061 2000 232) 354) 2540 
. is | HC 8a 1.000 ad Inelastic from first load 
o ‘ HC 36 1,000 -0.1 9 1 | - 290 1750 1900 1759 
” on in HC 3e 1,000 ~0.4 0 1.458 -1140 0 1149 570 
June 10, 1909 ..; HO 5a 1.000 ~0.1 6 1 | = 290 1170 1320 1170 
“ HC 5b 1.000 -0.7 0 1.374 — 2000 0 2000 1000 


| 


” ” 


*In the cass of the first two tests, in which the direct load was 0.2 ton, a stress distribution of 1 is assumed, as the error 
In all the other tests the stress distribution is calculated from 


introduced by not taking readings would be very small. 
the sphingometer readings. 


TaBLE B,—Zension Tests on Muntz Metal. Specimen 
(M3a). For Curves see Fig, 22. 
Diameter = lin, Length between gauge-points = 3.46 in. 
Calibration of Strips : 
I. 1 Scale Division = 0.0000219o. 











IL. 1 Scale Division = 0.00002857. 
III. 1 Seale Division = 0.000‘ 273). 
Date of Test, July 13, 1909. 
Strip I. Strip I, Strip III. & 
‘a z 78 ay ws 
e «| a £a/§.. Eg\E.| 3 
| » 76 “Sw eSl-S w (8s! ge 
= & £3 | a s Saia™ = es|e"| 33 
; SE| ox S |aSiox Seis j 
Tons. 3 ze =* : lezle* 3 Ez =" ea x 
= S83] 2S = lsolEe & |S g/ed| 3S 
» C2) of © |SSie8! » |eSiee) sé 
= ad Yo = | | > = Sie o ec 
¢ eS) HE | 8 [SRE BS iRSlz S| SS 
ao @™) am eB ja” |x a aia" & 
“o2| 115, 0| oO 105/ 0| 0 17/| 0} 0! 0 
12 | 189-24 -0.526 67 | 38/L09 116 | 63)1.72 0.761 
2.2 132 -17, -0.372 33 | 72/206, 77 | 102/2.79 1.493 
3.2 113 2) «(0.044 4 | 101/289) 45 | 134) 3,66 2.198 
4.2 85 30, 0.658 - 26 131/3.75, 20 | 159) 4.35) 2.919 
5.2 54 61) 1.335 - 55 | 160/4.57 - 5 | 184) 5.03 3.645 
5.6 42 73) 1.600 - 67 | 172/4.92 - 14 | 193) 5.28 3.933 
6.0 29 86 1.883 - 79 | 184/5.25 — 25 | 204/5.58 4.238 
6.4 16 99} 2.170|- 93 | 198|5.66 - 36 | 215/ 5.88] 4.570 
6.8 3 112) 2.450 |-107 | 212/6.06 - 47 | 226) 6.17 4.893 
7.2 | — 10 125| 2.730 - 121 | 226/646 - 58 | 237| 6.49) 5.227 
7.6 | - 24! 139] 3.040 -137 | 242/692 - 70 | 249) 6.81) 5.590 
8.0 | - 38/153) 3.350 |-153 | 258/7.38 - 82 | 261) 7.13) 5.958 
84 | - 5% 168] 3.680 -170 | 275)7.86 - 96 | 275|7.58 6.357 
&8 | - 68 183) 4010 -190 | 295/844 —111 | 290| 7.93) 6.793 
9.2 | - 87 202) 4.420.-210 | 315)9 = - 126 | 305) 8.34 7.253 
9.6 | -108 223) 4,880 -235 | 34019.72 -144 | 323| 8.89! 7.830 
Load removed to find permanent set. 
0.2 185 |- ¢ 


Rb ft [| 


about the same, and the yield-point slightly raised. The 
next test (HC 1c) on the specimen was combined com- 
ression (0.8 tons) and torsion, and it was found that this 
owered the yield-point. The next test (H C 1d) showed 
that a further increase of compression load (1.2 tons) again 
lowered the yield-point. It would be misleading, with 
copper, to draw anything but very general conclusions 
from these tests, as the effect of slight overstrain on the 
material is considerable. : 

Specimen H C2 was next tested, the load being pure 
compression (H C2a). At a load of 1 ton there was a 
decided permanent set shown on all three strip readings. 
The specimen was then tested in torsion (H C 2b), and the 
yield-point was much lower than that shown by specimen 
HCi. A new specimen (H C3) was then tested in com- 
pression (H C 3a), and the elastic limit was found to be 
zero. On removing the load, after reaching 4 ton, the 
specimen was found to be elastic upto 0.4 ton. The same 
specimen was then tested in torsion (H C3), and the 
elastic limit reached at a stress of 1650 lb. A tension 
test was then made (H C 3c), and the specimen was found 
to be inelastic from 0.3 ton. , 

Specimen (H C5) was tested in torsion (H C 5a), and was 
inelastic from the first load. In this test a long interval 
of time was allowed to elapse between each successive 
loading. This a red to have some influence upon the 
“elastic limit effect.” The most interesting fact noted 
from this test was that when the load was removed the 
relation between ‘‘ untwist” and load was a linear one— 
allof the ‘‘elastic limit effect” was taken up as permanent 
set. The specimen was then tested in combined tension 
and torsion, and the material still seemed inelastic. _ 

A C Specimens.—Tests AC 1a and A C 2a were torsion 
tests, and showed that the elastic limit was low, the 
“time effect” was great, and the yield-point, although 
onl to locate, was very much higher than the elastic 
imit 

ACSa was a compression which showed that the 
material was inelastic from the first load. Another speci- 
men was similarly tested (A C 4a), and was also seen to 

© inelastic. 

From these preliminary tests it was seen that the 
material'was unsatisfactory for the purpose in view, and 
on seeking the advice of the makers, they re-annealed the 
Specinicns. The following tests were then made:— 

Two specimens (HC5! and HC6!) were tested in 
tension, and the results are shown in Fig. 16. It will be 
seen tliat the material was still very inelastic, 


Two specimens (HC3! and HC 4!) were tested in 
torsion. They gave very different results, as will be seen 
from Fig. 17. 

Two specimens (H C 1! and H C2!) were then tested in 
a and again gave conflicting results, as shown 
in Fig. 18. 


18. Effect of Overstrain on Copper.—Specimen HC 4! 
was then tested in torsion, Fig. 19 shows that the 
“ elastic limit effect” is destroyed by overstrain, and that 
the material becomes elastic up to nearly the load which 
it previously carried. Fig. 20 shows a torsion test on 
another specimen test which confirms this. 

19. Effect of Heat Treatment on Copper.—The effect of 
boiling the specimen for ten minutes in water at 100 deg. 
Cent. ented 9 restore the material to some uniform cun- 
dition in which the elastic limit waslow. This is shown 
| in Fig. 21. Test b hasa higher elastic limit than in test a, 
| but the elastic limit is not so high as it should be on 
| account of overstraining. Test e shows a definite lower- 
| ing from test d. The ultimate fracture loads and other 





_—— | details for this material are given later in a table. 


20. Combined Stress Tests on Copper.—Although the 
tests made upon copper under combined stress proved 
disappointing, they are given here. They are also shown 
in contrast to the tests on a steel specimen which behaved 
|. in a very uniform manner. 
|. Calculations for columns p (the maximum direct stress 
| on the specimen) and q (the maximum shear stress on the 
specimen which occurs at the outer surface) are shown as 


follows :— 
Let k be the ratio of maximum to mean strain, then 
4 
=(W 40 xk 
coe Se oes xl 


For the maximum shear stress, the moment of the 
couple is T x L (in test SC 3a, T = 100 lb. and L = 
38.2 in.) we have 

16 


q=TLx + 
xd 
(To be continued.) 











Tue INCORPORATED INSTITUTION OF AUTOMOBILE ENGI- 
NEERS.—The first ordinary general meeting of the London 
branch of the Graduates’ Section for the session 1909-10 
was held on Tuesday, the 19th inst., at 1, Albemarle- 


street, W. The chair was taken by the President of the 
Institution, Dr. H. 8. Hele-Shaw, F.R.S., and a paper 
was read by the chairman of the section, Mr. Charles 


E. G. House, entitled “‘ Indicators for Petrol-Engines,” 





RalLway Construction In Stam.—According to Indian 
Engineering an important agreement has just been con- 
cluded between the Government of the Federated Malay 
States and the Railway Department of the Kingdom of 
Siam, by which the former has undertaken to advance 
4,000,000/. to the latter for the construction, equipment, 
maintenance, and operation of proposed railways in the 
Siamese dominions of the Malay Peninsula. is, adds 
Indian Engincering, marks a great step forward in railway 
development and in the connection of Siam with various 
parts of the Malay Peninsula. 





INSTITUTION OF CiviL ENGIngERrs.—The Council of the 
Institution of Civil Engineers have made the following 
awards for the year 1908-9 :—Telford Gold Medals to Pro- 
| fessor B, Hopkinson, M.A., B.Sc. (Cambridge) and Mr. 
G. BR. G. nway (Monterey, Mexico); Watt Gold 
Medals to Messrs. D. A. Matheson (G w)and W. C. 
ae. M.Sc. ws ay t —— tephenson Gold 
Medals to Messrs. E. H. Tabor (London) and A. J. 
Knowles, B.A. (Cairo); the ‘‘Indian” Premium and a 
Telford Premium to Mr. T. R. Nolan, B.E. (India) ; 
Telford Premiums to Messrs. 8. J. ewcastle), 
C..T. Purdy (New York), L. A. B. Wade (Sydney), G. 
Hobbs (Accra, West Africa), W. Cleaver (Port Talbot), 
| J. D. W. Ball (London), Professor A. H. Gibson, D.Sc. 
| (Dundee), and R. D. Gwyther, M.Sc. (Buenos Aires) ; 
| the James Forrest Medal and a Miller Prize to Mr. 
| J. A. Wotherspoon (Glasgow) ; the Miller Scholarship to 
| Mr. J. A. Orrell (Manchester); the James Prescott 
| Joule Medal and Miller Prizes to Messrs, W. E. Fisher 
and E. B. Wood (London); Miller Prizes to Messrs. 

W. E. R. Gurney (London), E. G. L. Lovegrove (London), 
Minnitt (Manchester), 
H. Bradley and A. E. 








J. Purser (Birmingham), G. C. 
S. F. Deacon (Manchester), C, 


| Marshall (Birmingham), + 





CATALOGUES. 


A BOOKLET drawing attention to the advantages of 
Dixon’s silica-graphite paint for the protection of iron 
and steel surfaces has come to hand from Graphite Pro- 
ducts, Limited, 218-220, Queen’s-road, Battersea, S.W. 
The booklet explains when and how to apply the paint, 
and illustrates a number of structures on which it has 

m used, 


Messrs. Gibbons Brothers, Limited, Dibdale Works, 
a. Worcestershire, have issued a booklet illustrating 
a number of steel buildings and other structures they have 
erected recently; steel and steel-and-brick buildings, roofs, 
coal and coke-handling and storage plants, water-tanks, 
&c., are included. Pressed-steel troughed flooring is also 
illustrated. For equal strength the sections are lighter 
than rolled troughed sections. 


A entelogss of second-hand machinery in stock by 
Messrs. White Brothers’ Engineering and Machinery 
Company, Limited, Prince’s and Norway Wharves, High- 
street, Stratford, E., has reached us. e list includes 
steam and gas-engines, boilers, pumps and hydraulic 
machinery, laundry machinery, machine-tools, electrical 
machinery, fans, tanks, and other plant, and gives prices 
and particulars of each article. 


From M. A. Parizot, Raon-l’Etape, Vosges, France,’ 
we have received a circular describing his oxy-acetylene 
welding plants. The blow-pipe, known as the “Inter,” is 
provided with interchangeable tips for operating on metals 
of different thicknesses. The circular gives instructions 
for setting up and working the apparatus, and also for 
cutting metals by means of <r of oxygen ; a brazing 
blow-pipe using oxygen and -gas is also described: 

The Hoffman Manufacturing Company, Limited, 
Chelmsford, Essex, have sent us a copy of a circular they 
have issued relating to their double-ball thrust-bearings 
and washers. These bearings are designed to take thrust 
in both directions, such as occurs in a reversing worm-gear, 
and the circular gives dimensions and prices of heavy, 
medium, and light patterns; a table of safe working loads 
at different speeds 1s also given for each type. 


The Bow Lane (City) Machinery Company, 44, Bow- 
lane, E.C., have sent us a small pamphlet relating to the 
**Cosaco” machine for stitching filled sacks. . This 
machine will deal with sacks from 18 to 47 in. high and 
will close from 130 to 160 per hour. The machine is 
mounted on wheels, so that it can be easily moved from 
place to place; it can be worked by hand, belt, or 
electrical power. 


We_ have received from Messrs, Clément-Bayard, 
Quai Michelet, Levallois-Perret (Seine), a leaflet having 
reference to monoplanes they are putting on the market. 
fg pt yy machines of the type known 
as Le Santos No. 20. They weigh 110 kil mes, have an 
extreme length of 6.20 metres, and a width of 5.5 metres, 
The supporting area is about 10 square metres, and the 
motor 1s a water-cooled two-cylinder horizontal pattern. 
The price for these machines is 7500 francs, They are 
small enough to be transported by motor. 


Messrs. E. H. Hindley and Sons, Bourton, Dorset, have 
sent us a catalogue of their high-speed vertical gas-engines. 
The engines are suitable for running on town, mee me 
or natural gas, and are shown with one to six cylinders 
and varying from 12 to 225 brake horse-power, coupled to 
dynamos. In these engines the cylinder and jacket are 
cast in one piece,.and in order to avoid initial strains in 
the metal due to unequal cooling of the casting, the lower 
part of the outer jacket wall iscorrugated, The catalogue, 
which is a high-class production, contains a specification 
of the engines and also points out the advantages of gas- 
engines, running on producer-gas, over steam-engines. 


The Blanchard incandescent paraffin oil-lamps are 
illustrated and described in a catalogue which has reached 
us from the Gas Economising and Improved Light Syndi- 
cate, Limited, 138, Leadenhall-street, E.C. In these 
lamps paraffin oil is supplied under pressure to a burner, 
where it is vapori and burns with a blue flame. The 
flame is projected on to an inverted incandescent mantle, 
which is thereby rendered brilliantly luminous, Self-con- 
tained portable lamps of 250, 500, and 1200 candle-power 
are made for outdoor use, and also several different forms 
of table and pendant lamps of 100, 250, and 500 candle- 

wer. With oil at 6d. per gallon the cost of a light of 

000 candle-power is given as gd. per hour. 


We have received from the Leeds Forge Company, 
Limited, Leeds, two sections reprinted from their rolling- 
stock catalogue. One section relates to pressed-steel 
frames for railway rolling-stock. In comparing them 
with built-up frames, examples quoted from actual 
practice show a mean reduction of 174 per cent. in 
weight, and 48 per cent. in the number of parts in favour 
of pressed-steel frames. Underframes for bogie and four- 
wheeled carri and wagons, and a number of four 
and six-wheel bogies, are illustrated in this section. 
Another section is devoted to Lane’s pressed-steel corru- 
gated doors for railway wagons. These doors are much 
stronger than ordinary built-up doors, being made 
from a single steel plate, buckled in the centre and corru- 
gated round the edges. The catalogue shows them fitted 
apes and closed railway wagons with steel and timber 

ies, 








Locomotives AND Rowiinc-Stock ror ITaLy.—The 
Moniteur des Intéréts Matériels, Brussels, states that it is 
estimated that the requirements of the Italian State 
Railways for 1909-10 as regards rolling-stock will be as 
follows :—600 locomotives, 280 passenger carri 300 
lu wagons, and 6000 8 wagons. An order for 





180 locomotives has, it is said, already been given, 
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WORKMEN’S COMPENSATION CASES. 


’ Amona the cases in the county courts which have 
recently presented interesting legal points was the applica- 
tion of the widow of a railway-signal adjuster for com- 

nsation, on behalf of herself and children, from the 

ndon and North-Western Railway Company, in respect 
of her husband’s death by accident ‘‘arising out of and 
in the course of hisemployment.” Before the arbitrator at 
Wigan County Court compensation was refused, although 
the employers admitted that the fatal accident did occur 
in the course of the workman’s employment. The case 
is important as illustrating when an accident may happen 
in the course of the employment and oa the employers 
may not be responsible under the Workmen’s Compensa- 
tion Act, because it did not arise out of it. The facts 
proved in evidence were that the deceased, in the course 
of his employment, was ordered to go from one signal- 
box on the line toanother, and to travel there by the com- 
pany’s train on the night of January 31 last. On thearrival 
of the train at Hindley Green station the deceased was 
found in the carri dead, and his — was picked up 
near the bridge at the station, and on the pillars of the 
bridge there were signs that the unfortunate man h 
struck his head against the pillar as the ———_ 
Halfway down the window there was an iron across 
the opening, to protect rs, and the deceased 
must therefore have stood-on the seat to get his head and 
shoulders out. 

Had he done so in the interests of his employers, the 
award of compensation must have gone to the widow; but 
it will be remembered that the law requires in such a case 
that the applicant shall furnish proof that the accident 
arose out of the man’s employment. Here there was no 
eyidence to support this contention. The d was 
not charged wie ony duty to inspect as he travelled ; his 
duty was simply that of a passenger—to keep his seat 
till he arrived at his destination. me foolish curiosity 
prompted him doubtless, and, anyway, there was no con- 
ceivable duty arising out of his employment which could 
have led him to the accident. On this point the law is 
clear as to the onus being on the applicant to show that 
the accident arose out of and in the course of the 
man’s employment. In a case decided in the Court of 
Appeal—Holmes v, Great Northern Railway Company 
(ab L.T. 44 C.A.) there is an illustration showing, under 
this rule, how the employer may be held liable for com- 
pensation. A workman in the employ of the Great North- 
ern Railway was regularly conveyed to the company’s 
engine-shed where he worked, and one day, while cros- 
sing the line to reach the shed, he was killed by the train. 
This accident was not onlyin the course of the man’s 
employment, but arose out of it, and made the company, 
his employers, liable for compensation to his dependants. 
These two examples differentiate between ‘‘in the course 
of the employment” and “arising out of the a ap oom "7 
the latter of which is the essential condition of a sucessful 
claim against an employer. The words ‘‘in the course of 
the employment” mean that the accident occurred when 
the man was at his work, whereas the words “arising out 
of” indicate, as Lord Justice Cozens Hardy has said in 
the case of Armitage v. Lancashire and Yorkshire Railway 
Company (2 K.B. 183, 1902), and ‘point to an accident 
arising from such causes as the negligence of a fellow 
workman in the course of employment, or some natural 
cause incidental to the character of the business.” 

Illiterate Workmen and VU tion Agr ts.—The 
practice of making compensation agreements with work- 
men on terms which appear reasonable to the em- 
ployers themselves, but which are not according to the 





spirit of the Act of 1906, is one which is growing, an 
seems to call for a clearer understanding of the law. 
Where there is no ‘‘ contracting out” of the Workmen’s 
Compensation Act, and the workman is impliedly under 
the protection of the Act, it should not be competent for 
the employer to draft a compensation agreement with a 
workman which contains any condition less favourable to 
the injured workman than the Act would enforce. In the 
cases of ignorant and illiterate workmen, any agreement 
that departs from the spirit and meaning of the Act 
should be avoided. Such an ment, evidently meant 
by the employers to be quite fair, has led to trouble in 
the Court of ion, where Lord Guthrie, on the 5th inst., 
issued judgment in the action of Messrs. John Brown 
and Co., Limited, shipbuilders, Clydebank, against 
Christopher Orr, a workman, in which they asked re- 
duction of memorandum of ment made between them 
and the workman, which the Sheriff recorded on December 
18, 1908, but which the employers now said was not 
in fact an existing agreement at the time it was recorded. 
The workman, in the employ of Messrs. Brown at Clyde- 
bank, met with an accident to his hand on August 7, 1908, 
and thereupon the employers paid him his compensation 
every week until October 31, 1908, when, they said, his 
incapacity ceased. The workman could not write, but he 
signed with his mark a receipt which set out the terms of 
an agreement to the effect thatthe workman contracted 
with his employers to take 13s..a week only as long as 
they were of opinion that his incapacity continued, and 
that when they were of opinion the incapacity had ceased 
the compensation should cease. The workman put his 
mark to this receipt and agreement, and it is conceiv- 
able that an illiterate man should think he was simply 
signing an agreement under the Workmen’s Compensa- 


tion Act. 
The peg oe ers, being advised by their doctor that the 
workman recovered from his incapacity, told the man 


the ment was at an end on October 31, and they all 


that he concurred. Possibly in justice the matter might 
have ended there, but a lawyer yy have come 
upon the scene, and he applied to 

registered “‘in the terms of the Act.” The employers 
thereupon objected that no such agreement had ever 


ve this agreement 








been made, and there was no agreement existing between 
the jes. After hearing the parties, but without proof, 
the Sheriff ordered the memorandum of agreement to be 
duly recorded on December 18, 1908. 

Although the weekly payments ceased on October 31, 
the employers do not appear to have taken legal steps to 
have their liability determined by the Sheriff as it should 
have been under the Act if payment was to stop. That 
the workman really was preg oc cong after the stoppage 
of the weekly payments on October 31 was shown by the 
evidence that on January 8, 1909, he was only then certi- 
fied by the doctor to be fit for light work. The man 
- ges not to have understood the unusual condition in 
the agreement which was attached to the receipt for the 
weekly payment to which he put his mark. As Lord 
Guthrie held the agreement was unreasonable, although, 
of course, an agreement that continuance of compensa- 
tion was dependent on the opinion of the employers as 
to the workman’s fitness might be perfectly legal ; but 
when employers are entering into an agreement with an 
illiterate workman for compensation under the Act, any 
deviation from the usual terms is open to the suspicion 
that words such as here used on the receipt form were 
adopted that an unfair advantage might be taken of the 
ignorant workman’s inability to read and understand 
what he signed. 

Lord Guthrie held the Sheriff was wrong in record- 
ing an agreement that had come to an end. If, how- 
ever, the employers’ case were to be accepted, there 
might be a denial of justice, and Lord Guthrie there- 
fore ordered a Bree which involvesa further wee wd into 
the question. Whether there wasan original verbal agree- 
ment between the parties, as alleged by the workman, on 
the usual terms of the Act, and whether the workman’s 
mark on the receipt, which embodied the agreement as 
the employers entlerstood it, should be regarded as having 
been obtained unfairly by the employers taking advantage 
of the workman’s inability to read. 

The ultimate decision as to the facts in this case will be 
of enormous interest to a large body of workmen. So far 
the case seems to point a warning to employers not to 
make any departure from the agreement, which violates 
the intention of the Workmen’s Compensation Act. It 
is almost certain to lead to misunderstanding with some 
workmen who are liable, through ignorance, not to appre- 
ciate the true significance of any modification of the usual 
terms with which the Act has made them familiar. 

Children as Dependants.—A point which, it was said. 
has never yet been before the Courts was discussed at 
Manchester on the 6th inst., in a claim made for a widow 
and children under the Workmen’s Compensation Act. 

The applicant was the widow of a man killed in an 
accident while in the employment of Messrs. Robert Neill 
and Son, contractors, in May last. A widow is ipso facto 
a “‘dependant,” and the arbitrators have always so far pre- 
sumed that she was dependent on the earnings of the work- 
man at the time of his death. In this case at Manchester 
the widow, Mrs. Garrity, and her three children, claimed 
300/., and this was opposed on the ground that “at” 
the time the children were not dependent on the father’s 
earnings. The question was, Are not children, when they 
are young, necessarily ‘‘ dependants” within the meaning 
of the Act ? 

The deceased workman it appeared had married a 
widow with two children, and two years before the fatal 
accident he deserted the wife and family at Derby, and 
since then they had not been dependent on his earnings, 
but on a shop in Derby, kept by one of the children. It 
was argued for the employers that if the shop in Derby 
belonged to the wife, that would be rebutting evidence in 


d | the case of her claim ; and that if the business were not 


hers, and her claim su ed, there was yet no presump- 
tive evidence in favour of the children being dependent 
on the father’s earnings. According to the wording of 
the Act the position of a widow and children would 
7 to be strictly on all fours. Section 13 says :— 
“**Dependants’ means such members of the workman’s 
family as are wholly or in part dependent upon the earn- 
ings of the workman at the time of his death, or would, 
but for the accident, have been so dependent.” Had all 
the children been grown up, and making their living by 
the Derby shop, there would, of course, have been no 
claim on their behalf ; but being children of tender years, 
they would necessarily be dependent on their father’s 
earnings had he not deserted them. Had the mother 
known his whereabouts before the fatal accident disclosed 
it, she could have forced him at law to provide alimony for 
herself and family, and this, we believe, should establish 
the children’s claim to compensation under the Act. 

It would surely be contrary to public policy if a man 
could with impunity run away from Fis marital and 
parental obligations, and by so doing destroy the | 
status of wife and children as his ‘‘ dependants.” In this 
case justice was done by the County Court Judge as 
arbitrator ego 200/., and holding that the status of a 
wife or young children is the same in presuming their de- 
pendence on the father’s earnings. As the point is of 
great importance, he > his decision so as to facilitate 
an appeal, and one-half of the award is to remain in 
court pending the appeal, and if the decision went against 
the presumption that the children were ‘‘ dependants,” 
then 1502. would be the compensation to the widow. 

Interesting points in this case were made almost need- 
lessly puzzling by the statement of counsel that there 
was no decision in the Court of Appeal bearing on the 
presumption in favour of children, and he quoted the case 
oO v. Penrikyver Colliery Company (259, 1 K.B., 
1903), which seemed to say that a “‘ dependant ” not 
actually dependent on the earnings of the deceased work- 
man could not recover compensation. The learned 
County Court Judge was persuaded to facilitate appeal, 
but we venture to ny. his decision to award compensation 
to the widow and children is already supported by decided 








cases in the Court of Appesl. There are many. such cases, 
but one which is among the most recent should decide the 
point, and we think it curious that it was not referred to 
in the Manchester case. In Hodgson v. West Stanley 
Colliery (25 L.T. 758), July 21, 1909, and already brie‘ly 
mentioned in ENGINEERING, the applicant was a widow, 
claiming compensation on ‘behalf of herself and two young 
children in respect of the death of her husband and two 
grown-up sons, who together were killed in an accident at 
the respondents’ colliery. The County Court Judge, as 
arbitrator, awarded compensation in respect of all three 
deaths, and the Court of Appeal upheld his decision. 

Lord Justice Farwell, in giving the judgment of the 
Court, said the main fact was that the earnings of the 
father and the two sons (in all over 6/. a week) formed 
one common fund, on which the household was maintained. 
The widow and children were all dependent on this fund. 
It was clear that the claimants could not be wholly depen- 
dent on the father and-partly dependent on the sons at 
the same time. It was settled law that a wife and child 
were not less wholly dependent on a father because the 
father had assistance from the child’s earnings. There- 
fore the young children in this Manchester case were, 
with their mother, no less ‘‘ dependants ” of their father 
because a. child kept the house by the Derby 
business while the father was away. ere was no rebutt- 
ing evidence to show the widow was not a ‘‘ dependant.” 
In the case on which counsel for the employers relied, the 
applicant, a blind old man in the workhouse, claimed com- 
—- for the death of his gon, while the County 

urt Judge found he was not a ‘‘dependant,” and that 
under the circumstances there could be no injury to the 
applicant by the death of the workman, and this was the 
opinion of the Court of Appeal. In the Manchester case 

e fact of dependency is found by the County Court 
Judge. Where the wife is the sole ‘‘ dependant” she can 
claim at least 156 times the weekly earnings of her 
deceased husband, up to 300/.; and if there be young 
children, the County Court Judge, exercising his dis- 
cretion, can award her and the children compensation up 
to 300/., and it is immaterial to the employers how this 
sum is divided up among the ‘‘dependants.” The deser- 
tion of the family by the workman does not put an end to 
the children’s expectancy : the father might have returned 
to his family duty but for the fatal accident. We' think 
it is pretty certain what the decision of the Court of 
Appeal will be in this case. 








Comité DEs ForcEs DE FRaNck.—This Committee has 
recently issued its year-book for 1909-1910, which is pub- 
lished at the Committee’s offices, 63, Boulevard Hauss- 
mann, Paris, at the price of 10 francs. It gives the 
statutes governing the Committee, the namesand addresses 
of-its cfficers, and general information on the French works 
which have joined it. This information contains parti- 
culars concerning the capital of each company, the names 
of the directors, the location of the works, class of manu- 
factures, output, &c. 





Execrric Coau-Currers.—Statistics in Gliickduf point 
to the influence the geolgical conditions have on the use of 
electric coal-cutters. These may answer for a kind of coal 
in one district and fail with the same kind of coal under 
different conditions of stratification in another district. 
On the whole, coal-cutters pay better in soft than in hard 
coal. The statistics for the United States and the United 
Kingdom are :— 





| Coal Gained 








~ Average Effi- 
Number of Coal Gained | by Electric | ciency of 
Year. Cutters. by them. | Cutters, per | Cutter, 1000 
rt * | Million Tons. |Cent. of Total) Tons 
m= tet “ 
United States. 
1891 545. | 5.6 | 5.27 10.8 
1896 1,446 14.8 | 11.39 10.28 
1900 3,907 | 48 | 24.36 12.2 
1905 9,184 75 $2.82 10,2 
1907 11,144 100 | 34.95 11.2 
United Kingdom. 
1900 311 3.37 1.47 
1905 946 8.25 3.43 
1907 1,493 13.15 4.83 | 








The figures for the United States concern soft coal only. 
They show that, in 1907, 35 per cent. of the whole coal 
mined was brought down with the aid of electric coal- 
cutters. For some States the percentage is, of course, 
much higher; it rises to 77.3 in Ohio and to 5] in 
Kentucky. In Alabama, Maryland, Texas, and New 
Mexico, on the other hand, the machines have lost in 

pularity ; in New Mexico, for instance, electric cutters 
ee » bn 25 per cent. of all the coal in 1899, and only 
0.5 per cent. in 1907. 
district they have never been in favour. 


In the Pennsylvanian anthracite 
The average 


reen of electrically -mined coal in Great Britain 
is 4.83, but in Yorkshire, for instance, the proportion 
is as high as 8.5 per cent., in Scotland West 5.9, 


Scotland East 13.5 per cent., and in the Liver):»l 
district 22.7 per cent. In the Welsh anthracite, however, 
again, electric cutters make little headway. It is the 
same with the coal of the Westphalian Ruhr basin, tho» sh 
experiments with electric cutters were made as early 3s 
1875. At the Diisseldorf Exhibition of 1902 coal-cut'ers 
were not very conspicuous. By 1905, forty-nine We-t- 
phalian collieries and ten collieries of the Saar disi"c 
were ing use of 237 and 106 machines respectively. !>u 
the efficiency of the machines was poor, not quite a ‘ 
of what was realised in the United States, and al-« | 
Yorkshire and Lincolnshire, where one machine he!“ 
to bring down 11,813 tons on an average. 
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GAS ENGINES, PRODUCERS, HOLDERS, &c. 
H. F. Wright, Newport. Gas-Holders. [2 Figs.) 


9485. 
April 21, 1909.—This invention relates to means whereby water 
from the water seals of the lifts is prevented from passing down 
the exterior of the lifts. To the inner side of the upper lift B of 
any two lifts a casting C is fixed. This casting C is formed with 
a longer channel ¢ and a shorter channel c? separated by a parti- 
tion c*, which leaves at the bottom a passage d, forming a com- 
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munication between the lower ends of these channels. The top 
of the channel ¢ has an opening é above the level at which water 
is to be retained in the water seal before ping, and coincid 
with an opening } in the lift B. The top of the shorter channel c2 
is open (at a lower level than the opening e) at f, to allow over- 
flow water to pass into the tank of the gas-holder. (Sealed Sept- 
ember 30, 1909.) 





3580. Henry Balfour and Co., Limited, J. Barker 
and J. Hunter, Leven. Ges-Holders. [6 Figs.) Feb- 
ruary 13, 1909.—The object is so to confine and direct the water 
or moisture which may fall or be condensed on the crown of the 
gas-holder that it. will be continuously made to flow to certain 
points at or near the circumference and conducted to the tank 
either by external or internal conductors, and thus always tend 
to keep the crown seams clear of accumulated water. In carrying 
out this invention, a series of — 1 are arranged round the 
circumference of the holder. The extremity 2 is at a higher level 
than the extremity 3 owing to the dome shape of the crown. 
Consequently, any water which may come against the gutters 
will at once flow towards the extremity 3. The water thus 





directed may be delivered externally, so that it may flow on to 
the upper surfaces of the spiral guides attached to the sides 
of the holder, or it may flow into internal conducting pi 
passing down the inside and terminating in an internal pocket 
or weir in communication with the water seal. By immersing the 
outlets of the pipes in water, their outlets are sealed so far as 
the escape of gas is concerned, and the surplus water from the 
crown or the weir will fall into the tank. In Fig. 2, the gutters 
are arranged to have the two highest points 2 adjacent to each 
other, ‘and similarly with regard to the lowest or delivery points. 
The dotted lines 5 represent supplementary gutters, their object 
being to ensure that no water may overflow the outer one should 
there be an unusual fall of rain. (Accepted July 28, 1909.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


20,485, A. Herbert and E. Stubbs, Kenilworth. 
Machine-Tools. [4 Figs.] September 29, 1908.—On machine- 
tools the relative position of the work and the cutting tool is 
usually regulated by a screw, and where a number of different 
diameters are to be finished, or a of different lengths, it is 
necessary to stop the cutting tool at various predetermined 
stopping-places with accuracy, and to correctly repeat these 
stopping-places on succeeding articles. The object of this inven- 
tion is therefore to provide a number of adjustable stops, so as to 
enable the screw or equivalent device to be stopped in any required 
number of angular itions. The device comprises a sleeve a, 
forming part of the -wheel b. This sleeve is mounted upon 
an internal sleeve c, which is keyed upon the screw d. The sleeve 
¢ has fixed thereto a ring e, which is cut with serrations. The 
slecve a is cut away, as at g, and the space so formed contains a 
small block h, which has serrations cut upon it to correspond with 
the serrations upon the ring c. An eccentric shaft j passes through 
the sleeve a, pe w= engaged with the block h in such a way that, 
when the eccentric shaft j is rotated, it alternately engages the 
serrations on the block h with the serrations on the ring e, and 
afterwards disengages them, so that by rotating the eccentric 
shaft j the sleeve a can be connected with the sleeve c, and thus 
with the screw d@, or disconnected at will. The shaft j can be 
rotated by means of the knob &; a small pin / fixed in the hand- 
wheel b engages with a hole in the knob k, which latter is normally 





as required. The sleeve @ is cylindrical externally, and has 
mounted upon it a number of rings 0, 0}, 0%, o%, side by side. 
The sleeve @ also carries a series of sprin Plungers, one of which 
is shown at p. These plufgers press inst the inner surface of 
the discs 0, o!, 02, 0%, so as to produce a certain amount of friction 
between the said discs and the sleeve a to prevent accidental 
movement, and thus retain the discs in their angular positions 
until they are all set. Each disc is provided on its exterior with 
@ projecting tooth, or with a notch as shown at q, and . 
vision is made by means of which the sleeve a and the various 
discs 0, 01, 02, o%, when they are all set, can be rigidly clamped 
together by means of screws r, r}, r2, 73, which have pointed ends 
which act on Y-notches in the spring plungers p so as to force 
the latter outwards and thus rigidly clamp the discs. Attached 
to some fixed part of the machine isa pawl s, which is capable 
of being moved in a direction parallel to the axis of the discs, so 
as to come into Ss ee with the tooth or notch qg on any 
disc, and when in such position to ble of being swung up 
g 
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out of the way when required, in order toallow the tooth or notch 
on the disc to pass by during the rotation of the disc without 
engaging with the pawl. For this purpose the pawl s is provided 
with a ball-plunger uw actuated by a spring v, and engaging 
with conical recesses inthe pin upon which it is connected. 
Thus it wil! be seen that the teeth or notches g on the various 
discs can be set in any required relative angular positions on the 
sleeve a, and, after setting, can be firmly clamped thereto, and 
the pawl s can be brought into position for engag t with — | 
one of the teeth or notches g at any time, as may be requir ® 
thus enabling the screw to be sto at various angular positions, 
the number of positions being the same as the number of discs 
which are u The pawl is preferably shaped as shown, so that 
the reverse movement of the discs automatically disengages it, 
or, by using square notches and a suitably shaped pawl, instead of 
the form shown on the drawing, the pawl could be made to be 
thrown over by hand on to the other side, and so act in cither 
direction according to the requir ts of the hine on which 
it is to be used. (Sealed September 30, 1909.) 


MOTOR ROAD VEHICLES. 


20,210. W. A. Stevens, Maidstone. Motor Road- 
Vehicles, (2 Figs.| September 25, 1908.—The object of this 
invention is to — means of converting into electric or 
petrol-electric vehicles existing omnibus chassis in which the final 
drive is by means of sprockets and chains from a differential gear 
fixed at right angles to the frame ; but it is also eae to the 
construction of new vehicles. A is the frame of the vehicle, only 
the back portion of which is shown, B, B are the back wheels, U 





























is the axle, D is the tubular casing containing the differential 
shafts, and E is the bevel gear and differential casing for trans- 
mitting the drive. The smaller gear-wheel in the differential box 
is driven by a Cardan shaft F ; G is an electric motor bolted in the 
centre of the frame weeeee She hess ante. The electric motor G 





kept against the face of the hand-wheel b by a spring n, the pin ! 
thus holding the shaft j in the position of engaging or disengaging, 


H secured to the frame A. The ends of the differential shaft are 
fitted with the sprocket wheels I, J, by means of which the 
chain wheels on the wheels B, Bare driven. The chains fitted 
to these wheels are indicated by the dotted centre lines. (Sealed 
October 7, 1909.) 


olitt, T. Clarkson and W. J. Morison, Chelms- 
Motor Road-Vehicles. [4 ] July 22, 1908.—This 


invention relates to motor road-vehicles in which steam is used as 
a& motive power, its object being the construction of simple and 
compact mechanism whereby the fan and the return water-pump 
can be driven from one of the steering-wheels. In Fig. 1 a portion 
of the forepart of the chassis is shown, having a condenser A, 
behind which is a fan B. On the inside of the steering-wheel C is 
a toothed wheel D, the teeth of which e e with those of a 
pinion E mounted upon the end of a short spindle E! rotatable in 
a bracket F. This bracket is mounted so that it can turn about 
the vertical axis about which the wheel moves when turned for 
steering purposes. Thus the pinion E and wheel D remain in . 
however the road-wheel may be turned. Connected to the spindle 
E! by a universal joint is a rod H, joined at its other extremity by 


Fig.1. 
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another universal joint to a spindle J carried in bearings in a 
casing K secured to some portion of the frame. Upon this spindle 
J is mounted a bevel pinion L gearing with another bevel pinion 
M ona shaft N. This shaft N is connected to the spindle O of the 
rotary pump P. The end of the spindle N remote from the pum 
P carries a sprocket-wheel R, which, through a chain 8 (Fig. . 
drives the fan B. In order to allow for slip in starting and stop- 
ping, the sprocket-wheel R is not mounted directly upon the 
spindle N, but is gripped friction-tight between two plates. The 
uppermost plate is mounted on a flanged sleeve U pressed down 
by a spring W controlled by a nut on a screwed portion at the 
end of the shaft N. The mechanism described is simple and com- 
pact, and allows the fan B and the pump P to be conveniently 
driven from the steering-wheel C, thus obviating the necessity for 
long driving connections between the two members in question 
and the rear driving-wheels. (Sealed October 7, 1909.) 


1 A.C, King, Sou te; F. Hamer, es;and 
J. , Southgate. Petrol-Electric Drive. (7 Figs.) July 
20, 1908.—This invention relates to wer-transmission systems 
in which the prime mover is connected with the load through a 
combined clutch and Ne erence ae a a device. The combined 
clutch and variable-specd-gear device comprises a dynamo-electric 
element, the field-magnet structure of which is mounted on the 
driving-shaft 4 of the prime mover so as to be driven directly thereby. 
The field-magnet structure has a plurality of pairs of poles 5, each 
pair of poles acting uponan armature 7. The pairs of poles 5are 
mounted on a carrier, which comprises two discs 6, These discs 6 
are mounted upon the shaft 4, so as to rotate therewith. One end 
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of each armature-shaft 8 projects through to the outer side of one 
of the discs, and on such pro jecting end a spur-wheel 10 is mounted. 
11 is another spur-wheel which is mounted on a shaft 12 connected 
with the load. The shafts 4 and 12 are co-axial. r-wheel 
11 is centrally arranged with respect to the r-wheels 10, 
and the arrangement as a whole forms an epicyclic gear train. 
This epicyclic } goaing is, according to this invention, braked 
electrically. hen the prime mover 1 is started up, the discs 6 
and the several poles 5 will be rotated by and with the shaft 4 ; at 
the same time the armatures 7 will be carried round with and by 





may receive its energy from a petrol-engine and dynamo, or ma; 
be driven by batterice placed within the housing or recept. ie 





the dises 6. The spur-wheel 11 will, ome the fact that the 
load is ted therewith, tend to remain stationary, and the spur- 
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wheels 10, as they are carried round with and by the discs 6, will 
be caused to fotate and roll idly around the spur-wheel 11. The 
armatures 7 have thus a compound rotary motion, comprising a 
rotary motion about the shaft 4, and a rotary motion about their 
axes. When it is desired to transmit power from the prime mover 
to the driven shaft 12, the field magnets are pheneal m and the 
armatures 7, which are being rotated by the gearing, will rotate 
in magnetic fields. The armatures may be ed as the third 
members of the gearing, and as, when operative, their rotation is 
retarded, more or less, the ew gf or retardati e 'y in epi- 
ow gearing is thus obtained. The torque set up will depend upon 
the strength of the magnetic fields, on the armature reactions, and 
on the amount of resistance to motion of the driven shaft 12. The 
retardation acts to cause the spur-wheel 11 and the spur-wheels 
10 to exert a torque and rotary motion to be imparted to the 
spur-wheel 11; power is therefore transmitted from the prime 
mover to the load. yp Mp | the strength of the magnetic 
flelds the torque will varied, and consequently the power 
transmitted from the prime mover through the spur-wheels 10 and 
11 to the shaft 12 will be readily controllable. Conversely, by 
maintaining the strength of the magnetic fields at a constant 
value, any variation in the load, such as would frequently occur in 
motor-propelled road-vehicles, by increasing or diminishing the 
resistance to motion of the shaft 12, will automatically vary the 
amount of driving torque transmitted. (Sealed September 30, 1909.) 


RAILWAYS AND TRAMWAYS. 


26,361. H.E.Gresham, Salford. Brake-Pipe Co 

{2 Figs.| December 5, 1908.—This invention relates 
the couplings employed upon the train-pipe of a vacuum-brake 
system. This invention comprises the combination with a half 
coupling having a slotted lug or Pos adapted to pass 
through an aperture in its fellow half coupling, of an expansive 
element, abutting at one side or end against the slotted lug or 
Late marge of one half coupling and at the opposite side or end 
against the rear face of the other half coupling. The lug or pro- 
—— a@ upon each half coupling is formed with a slot 6 extend- 
ng longitudinally of the lug or projection. When the two half 
couplings have been brought together and the projection a on the 
one passed through the slot or recess c in the other, an expansive 
element d is ed through the said slot b or through both of the 
slots, so that it bears at one side upon the end of the slot, and at 
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the other side upon the outer face of one half coupling. By this 
means the two parts of the coupling are firmly drawn together, 
whatever be the condition of the jointing rings or washers or the 
thickness of the adjacent portions of the coupling. In one form, 
the expansive element may be formed by a piece of steel wire bent 
to a Yor similar shape, as shown in Fig. 2, and adapted to be 
»laced in position by drawing the two arms or extremities e of 
the UJ together. When released the arms will expand to the de- 
sired extent for accomplishing the object before described. The 
expansive element is connected by a chain / or like flexible connec- 
tion to its half coupling. The bend gin the end of one of the arms 
of the expansive element prevents the latter from becoming acci- 
dentally removed from position in its slotted lug a, whilst the 
circular end or portion h of the expansive element prevents the 
yassage of the latter through the slotted lug at that end. 
Sealed October 7, 1909.) 


18,564 J. Dobson, Bradford, and B. Smith, Cot- 
ley. Life-Guards. [2 Figs.) September 4, 1908.—This 
invention relates to life-guards for use with tram-cars, and refers 
more aationey to that class of device characterised by a sub- 
stantially vertical hanging gate, usually placed at the front of a 
tram-car, such gate when struck by an obstacle releasing a catch, 
which allows a substantially horizontal guard placed near the 
road surface to fall, and thus prevent the obstacle from passing 
under the vehicle wheels. The front Pp A is suspended from 
the front of the car platform P. A rod or rods B! connects the 
gate A to a lever B pivoted to the vehicle frame. The lever B 
may be operated on by a spring 8 in such a manner as to tend to 











a | the gate A in its normal position, and such spring may be 
w to operate a locking device C, which will pn ay into or 
towards a slide or groove formed in & stud D which projects 
through to the upper surface of the platform. The stud D is 
pivoted to one end of a lever L fulcrummed to the car-frame. 

he other end of such lever carries one end of an adjustable rod E, 
the other end of which is attached toa bracket F carried on the 
rear or horizontal rdG. A spring G2 is arran 80 as to cause 
the rear guard (when the mechanism is operated) to fall towards 
the road surface. The locking lever B carries an attachment B* 
which passes up to the ag surface of the platform adjacent to 

7, 1909.) 


the stud D. (Sealed Oct 
18,791. J. Dobbie, Senr., and A. F. R. Dobbi 
itn Rail-Anchors. [6 Figs.) September 8 1908 "This 
invention relates to beams or anchors for use with tramway rails to 
maintain such rails permanently to their bed. The invention 
broadly consists of a steel bar of any suitable section with or 
without auxiliary webs, wings, or trusses, all of which may be 


formed out of a rolled bar, and these auxiliaries, when brought 
into form by being cut, slit, and bent, are put into tension or shear, 
and are held in position by the concrete in which they are em- 


bedded. The rails d, d are, as usual, provided with the tie-bar e. 
The trussed bar f, shown in Fig. 1, is connected directly to the 
flanges or bed-plates g, g of the rails d, suitable holes being drilled 
in such flan If the bar is connected ‘directly to the flanges or 
by means of a strap, the holes in the flangesare preferably formed 
so as to permit of the expansion and contraction of the rail with- 
out affecting the position of the trussed bar. In Fig. 2, the trussed 
bar f is shown provided with a detachable trussed member i, the 

















bar f being of any desired section, and connected to the rail d by 
a plate h outside such rail. The holes in the flanges may be drilled 
or ta) as desired to receive the headed bolt k, the slotted hole 
being formed in the washer or straph. The bars /, which are a 
modification of what is now known as the Kahn trussed bar, 
are preferably formed cylindrical at their ends and screwed to re- 
ceive a nut as shown. The shear members i are preferably 
$5, 1900), upwardly towards the centre as shown. (Accepted July 
28, 1909 


STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 


1 James Howden and Co., Limi Gieapew, 
aad Ww, H. Owen, Wimbledon. Utilisation Ex- 
ust Steam. [1 Fig.) July 31, 1908,—This invention relates to 
the utilisation of low-pressure or exhaust steam for the production 
of motive power by means of turbines arranged to receive the steam 
on its way toacondenser. According to this invention, a storage 
system is provided, combined with a source of auxiliary steam 
supply obtained by reducing the pressure of live steam produced 
in ordinary boilers, this live steam at the reduced pressure being 
intended to keep the turbine at work even when the supply of 
exhaust steam is shut off altogether. a represents any convenient 
type of boiler adapted to serve as the minimum pressure reservoir. 
b isa pipe for conducting the exhaust steam from the engine to 
the turbine. c is a pipe leading from the source of high-pressure 
steam, such as the boilers which work the engine, and serving to 
conduct the steam for the auxiliary supply to the boiler. This 
pipe leads to a reducing-valve d, which is preferably of the auto- 
matic type, and is so adjusted that when the pressure in the boiler 
a@ falls below a certain limit, it automatically allows live steam 
to direct into a, so as to maintain the pressure at the level 
desired for working the turbine. From the reducing-valve, a pipe 
e conducts the steam into the pipe f, whence it passes to the dis- 
tributor g. h isa pipe leading the steam from the boiler to pipe 








b for supplying the turbine. The operation of the apparatus is 
as follows :—As long as the engine or other supply of exhaust 
steam is working normally, the exhaust steam flows through 
the pipe b to the turbine, and thence to the condenser in the 
ordinary way. If, however, the exhaust should be interrupted 
for any reason, then the automatic valve d will immediately in 
to admit live steam direct from the boilers which may be working 
the ae, In this way the pressure of such live steam will be 
redu to that of the boiler a, and hence an interchange of heat 
between the said live steam and the water in the vessel a will take 
place and the vessel will become charged with low-pressure steam 
andalso act as a thermal reservoir. In this way a supply of mini- 
mum-pressure steam accumulates in the vessel and flows —— 
the pipe A to the turbine, and the working of the latter will 

properly maintained. When the pressure in the boiler a begins to 
rise again owing to the engines restarting and again supplying 
exhaust steam, then the automatic valve d ceases to admit 
live steam, and everything goes on as before. If desired, there 
— be provided between the pipes b and / a branch pipe i con- 
trolled by a stop-valve i}, as indicated in dotted lines. In this way 
the exhaust steam can also be passed into the boiler, whence it 
may beled by the pipe A, A suitable stop-valve would in this case 
be provided in the pipe }) between the pipes h andi. (Accepted 


July 28, 1909.) 
7389. James Howden and Co., Limited, and W. H. 
G . Steam- es. (2 Figs.) March 27, 
1909.—This invention relates to h reciprocating steam- 
engines of the kind in which the main distributing valve is used 
to vary the cut-off, and is actuated automatically through devices 
connected toa piston, the movement of which is controlled by 
the of fluid to either side thereof. The spindle of the 
cut-off valve B has a square portion, which moves axially through 
a correspondingly shaped orifice in a disc which is turned to open 
the ports in the valves more or less, and thereby cut off the 
steam to the engine at a later or earlier period of the stroke, 
the dise being connected to the arms D of a three-armed lever, 
the third arm D! of which lever is engaged by collars on a 
Neg ere attached to a piston working in a cylinder, and operated 
the admission to either side thereof of oil under pressure. The 
siuinton of oil is controlled by a valve working in a cylinder H, 
the spindle of the valve being connected to the engine governor. 
The piston-rod and valve-spindle are coupled together and jointed 
to one end of a rod K, whose other end is connected to the engine- 
yeh The Beso yore of od Bogner and bee eed 
80 proportion arranged the movement of the piston 
in the cylinder F brings the valve-spindle and control-valve fixed 





thereto into central or neutral position, thus- cutting off the 





supply of oil to the piston in the cylinder F. The piston-rod pro- 
jects through the end of the cylinder F, and is fitted with a 
pointer adapted to move over a graduated scale indicating th 
point of cut-off in the expansion-valve. The speed of the engine 


Fig.t. 





is controlled by the governor by means of the throttle-valve M, 
independent of the cut-off arrangement, the valve-rod of the said 
valve deriving its movement from an arm actuated by the governor. 
(Sealed October 7, 1909.) 


TEXTILE MACHINERY. 


4739. J. Fraser and G. 8S. Fraser, Arbroath. 
Sp: -Machines. [4 Figs.) February 26, 1909.—This 
invention has for its object to improve and simplify the con- 
struction of tubular flyers of the type in which there is a top 
having laterally-extending arms, to which are secured tubular 
legs formed in sheet metal by agen oe J or like operations. The 
top A, adapted to fit upon the spindle, and provided with a 
central aperture and the usual lateral guide-eyes, carries arms 
C, the whole being a drop forging, stamping, or, it may be, a 
malleable or steel casting. There are secured to these arms C, 
legs D of tubular form, made in sheet metal, the upper parts E 
being splayed apart in the usual manner to form a yarn-guide, 
while the strip forming the leg is unclosed at its abutting edges 
to form a slot.F, permitting of the insertion of the yarn within the 
tubular part without threading. The lower ends of the legs 
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receive eyes G which are secured by the closure about them of a 
ring formed by welding on to the ) Rane ends of the legs, and at 
right angles short lengths of stout wire H, afterwards bent to 
receive the eyes. In flyers of this class it is usual for the operator 
to give the yarn a partial turn about the cylindrical part of the 
top before ing it down the leg. Hitherto the upper ends E 
of the legs oo usually been more or less radial to the tops, with 
the result that the yarn, passing tangentially from the cylindrical 
surface of the top, lies to one side of the guide-trough formed by 
the leg-tops, is apt to become displaced therefrom. As will 
be seen in Fig. 8, that part of the arm which receives the top of 
the legs is so curved as to be substantially tangential to the top, 
with the consequence that the yarn lies central to the guides 
formed by the legs, and is in no danger of becoming displaced. 
(Sealed October 7, 1909.) 





Our Rais ApRoaD.—The exports of rails from the 
United Kingdom in September were 40,147 tons, as com- 
pared with 27,078 tons in September, 1908, and 42,278 
tons in September, 1907. In these totals new rails figured 
for 39,153 tons, 26,745 tons, and 40,893 tons respectively. 
There has been a revival of late in the demand for British 
rails for the Argentine Republic, which took 12,062 tous 
in September, as compared with 2743 tons and 6197 tons 
respectively. The aggregate exports of rails to Septet.- 
ber 30, this year, were 446,662 tons, as com with 
343,675 tons in the corresponding period of 1908, and 
337,005 tons in the corresponding period of 1907. in 
these totals new rails figured for 439,234 tons, 328,201 tou 





and 320,845 tons respectively. 
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SPEED REDUCTION AND REVERSING 


mitted, with a certain velocity, water through 
guide-blades or directly to a secondary wheel or 


WITH TURBINE DRIVING. | wheels mounted on the secondary or propeller-shaft 


Tye undoubted success of the marine turbine has 
quickened the ambition of engineers to solve two of | 
the more or less inherent difficulties of the system— 
those associated with the non-reversibility of the | 
turbine, and with the fact that while the turbine | 
attains its highest efficiency at a relatively high | 
speed of rotation, the opposite is the case with the | 
screw-propeller. It is true that in the case of the 
better-known turbines—notably the Parsons and 
the Curtis systems—this latter disadvantage has 
been largely minimised through a compromise in 
proportions and in modifications of details. But it 
is still the case that the consumption of steam in the 
marine turbine is considerably in excess of that in 
the case of fast-running land turbines, and in other 
cases there is a difference of 8 to 10 per cent. in the 
efficiency of the screw-propeller as compared with 
the best results got where the prime mover isa 
well-designed reciprocating engine. The relatively 
large difference in steam consumption is due to the 
fact that whereas in marine practice it is not con- 
sidered desirable to exceed 400 revolutions in small 
high-speed craft and 200 revolutions in large ships, 
the turbines in land installations may run at a rate 
nearer 2000 and 3000 for turbines up to 3000 horse- 
power, while for the larger units the rate of rotation 
is 750 to 1000 revolutions per minute. Efficiency in- 
creases with the close approximation of blade speed 
to steam velocity. If it were possible to utilise 
the high rate of revolution in marine practice, the 
steam consumption per unit of power would be 
equally satisfactory with that attained in land 
practice. Experience, however, has shown that the 
drop in propeller efficiency would more than 
counterbalance the gain. As we have said, various 
modifications have been introduced whereby a 
satisfactory compromise has been attained between 
turbine and propeller efficiency; but finality has 
certainly not been reached, especially when the 
question of weight is taken into consideration. 

Many workers have been a in a solution of 
the problem. Indeed, the Hon. C. A. Parsons 
himself tackled the problem several years ago, pro- 
posing to interpose electricity for the transmission 
of power between the turbine and the propeller, 
his proposal being to utilise a large turbo-generator 
set to supply current to motors on each of the 
shafts, as the turbo-electric generator gives quite 
5 per cent. higher thermodynamic efficiency than 
any turbine suited for propeller driving. But the 
difficulty was in varying the speed of the electric 
motor. Wide range in speed is, in the view of the 
navigator, one of the most crucial necessities in 
steamship propulsion. Many proposals have since 
been made in order to overcome this difficulty, and 
several have been reviewed in ENGINEERING. In 
one of these it was proposed to adopt a polyphase 
motor with a stator, and inside of it a spinner, and 
within it again the usual armature. It was intended 
that the spinner should rotate independently of the 
armature, so that three speeds ahead or astern might 
be possible without loss of efficiency. Another 
proposal was to fit a squirrel-cage induction motor, 
which would give a great range in speed. Dr. Fot- 
tinger, whose hydraulic system we propose to de- 
scribe, as illustrated in Plate XLVI. and on pages 
602, 603, and 606, was first attracted to the problem 
from the electrical side. A member of the staff of the 
Vulcan Company, of Stettin, who have done much 
original work in connection with marine practice, he 
was encouraged to extensive research by the directors 
of that company. After several experiments with 
various arrangements, which he successively tried, 
he designed a differential dynamo in which the 
armature was mounted on a primary shaft and a 
magnetic field on a secondary shaft, on which also 
there was an armature, and outside or alongside of 
it a stationary magnetic field. This would have given 
a combined transmission efficiency of about 87 per 
cent., with the dynamo giving 93 per cent. and the 
motor 94 per cent. This, however, was compli- 
cated and expensive. Indeed, the present-day 
obstacles to electric transmission is not only the 
insi'flicient range of speed of motors, but the com- 
plicxtion involved to overcome this by the necessary 
switching devices and the objection of high-tension 
voltage on board ship. oreover, the cost and 
Welvht are still uncertain elements. 
om the electric system Dr. Féttinger moved, by 
an easy step, to the evolving of a differential water- 
turbine transmitter, in which the primary water- 
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Wheel, driven by the steam-turbine shaft, trans- 


in the same axial plane. In this way it was found 
possible to provide for transmission ratios of 3 to 1 
up to12to1. By an arrangement of guide-blades 
and buckets it was possible to have on the same 
shafts a reversing water - turbine transmitter of 
somewhat similar design. The efficiency depends 
on the reduction ratio desired, it decreases a little 
with the higher ratios, because it then becomes 
necessary to have relatively higher water velocities, 
which involve more friction. And in regard to this 
— of friction, it should be stated that the 

ulcan Company also considered the question of 
the fluid which would give the least frictional re- 
sistance, and have included in their patents several 
liquids ; but water has been found quite satisfactory. 

With commendable enterprise the directors of 
the Vulcan Company decided to construct an ex- 
perimental installation in order to subject the appa- 
ratus to dynamometric tests. This installation was 
tried for fourteen months in the electrical power- 
station of the Vulcan works. 

Figs. 1 and 2, on Plate XLVI., show the general 
arrangement of the testing appliance erected in the 
power-station of the Vulcan works. The primary 
shaft was driven by a direct-current electro-motor 
of 100 horse-power, running at about 1000 revolu- 
tions per minute and capable of being overloaded 
up to 180 horse-power. On this primary shaft 
there was, as shown on the section and plan (1), an 
elastic coupling illustrated in detail by Figs. 7 to 9, 
and the function of which will be referred to later; 
(2) the Féttinger torsion-meter, shown in detail in 
Figs. 4 to 6; and (3) the primary part of the hydraulic 
transmitter, the connections to which are shown in 
detail by Fig. 3. The horse-power transmitted 
from the motor to the transmitter was measured 
electrically, as well as by the torsion-meter, which 
was calibrated before and after each test. The 
transmitter was designed for a transmission ratio 
of 4.5:1. This gave a secondary speed of 225 
revolutions. On the secondary shaft there were the 
reversing and reduction parts of the hydraulic trans- 
mitter, which we shall describe in detail later, and 
a Prony brake, illustrated in detail by Figs. 10 to 12. 
The power at the Prony brake was measured in the 
usual way, and its ratio to the power shown by 
electric and torsion measurement indicated the efti- 
ciency of the system. 

The details shown by Figs. 4 to 9, on Plate XLVI., 
are associated with the measurement of power. The 
Fottinger torsion- meter normally consists of a 
rigid tube, one end of which is fixed fast to the 
measuring-shaft, while the other is connected by a 
ball-bearing, and carries a disc, opposite to which 
is a second disc fixed direct upon the measuring- 
shaft. When the latter is under torque one disc is 
partly rotated relatively tothe other, and the extent 
of the rotation or torque is indicated by a pointer 
against a fixed scale. As the shaft of the transmitter 
in the set constructed for tests had to be made very 
large to take the torque of the primary wheel on 
the transmitter, it was unsuitable for use in con- 
nection with the torsion-meter ; it would have given 
too small a relative moment of the discs. It was 
therefore decided to insert a special relatively light 
measuring shaft between the electric motor and the 
transmitter ; but the space available in the power- 
station proved insufficient, and to meet this. diffi- 
culty the main shaft B, in Fig. 7, was made hollow, 
and the light shaft C, in Fig. 7, was placed 
within the main shaft, and at the further end fixed 
fast to it. The light shaft was used for taking 
the torque in conjunction with the disc marked A 
in Fig. 7. In the running tests the torque, or 
the relative displacement of the two discs in Fig. 7, 
was measured by a pointer over a graduated scale 
(Figs. 4, 5, and 6). The displacement of the pointer 
was calibrated, before and after each test, by pro- 
ducing known static turning moments by weights 
on a single-ended lever fitted to the core of the 
primary shaft in the state of rest. This gauging 
was effected by holding the outside shaft fast’ by 
means of the lever dotted in Fig. 1, while a lever 
was suspended to the disc A, and was loaded with a 
known weight. These latter measurements, being 
based only on the observation of mechanical quan- 
tities, possess the advantage of absolute reliability 
and accuracy compared to the electric or hydraulic 
measurements, especially those of water masses. 
Consideration of the results of the tests may be de- 
ferred until we have described the marine installa- 
tion, 


The efficiency got with the appliance in the power- 
station, as shall presently be shown, justified the 
further step of fitting the system on board a 
vessel, and the directors of the Vulcan Company 
acted wisely in constructing a special steamer for 
the purpose rather than in adopting an old boat: 
This boat, which is iguconpltity named the Fot- 
tinger Transformator, is shown in the longitudinal 
section of Fig. 13, on Plate XLVI. The dimen- 
sions are as follow :— , 

Length over all wd ... 29.38 m. (96 ft. 4.7 in.) 
Length between perpen- 
diculars _... ne ... 27.75 m. (91 ,, 0.5,, ) 
Moulded breadth .. 435m. (14 ,, 32,, ) 
Depth ... a Na .. 245m. (8,, 0.5,, ) 
Displacement .. 76.7 m.* (76.7 met. tons) 


Midship section : 4.9 m.® (52.75 sq. ft.) 
Coefficient of fineness Se 0.432 
Submerged area . 86.5 m.? (931.11 sq. ft.) 


The vessel is equipped so that she may be used as 
a tug-boat, or as an ice-breaker steaming ahead or 
astern, for which purpose the construction of the 
stern is interesting. Internally she is fitted as a 
launch for taking officials and guests from Hamburg 
to the new yard of the Vulcan Company in Ham- 
burg Harbour. 

To obtain a* designed speed of 12 to 13 knots, 
about 430 indicated horse-power would have been 
necessary, corresponding to about 500 primary 
horse-power of a transmitter. As the power 
absorbed and transmitted by the Féttinger trans- 
mitter varies as the cube of the revolutions, it was 
pee to use for the ship the first transmitter 

uilt without any change, except that the number 
of revolutions was increased from 1000 to 1750, 
which gave an increase of horse - power from 

3 
100 to 100 (=) = 500, This was also possible, 
because the station tests had promised excellent 
manceuvring qualities, the astern power being 85 
to 90 per cent. of the ahead horse-power, as mea- 
sured on the secondary shaft. 

The vessel is fitted with one water-tube boiler of 
the small-tube type supplied with air from a steam- 
driven fan, the position of which is shown in the 
longitudinal section. The dimensions of the boiler 
and fan are as follow :— 

Heating surface ... 
Grate surface 


150 sq. m. (1614.6 sq. ft.) 
2.9 sq. m. (31.21 sq. ft.) 


Steam pressure ... on 17 wy 1)” 
Diameter of steam-drum 800 mm. (31.50 in.) 
Length of steam-drum... 2780 mm. (9'ft. 1 m.) 


Diameter of water-drums 450 mm. (17.72 in.) 
External diameter of tubes 30 mm. (1.18 in.) 
Thickness of metal of 
tubes... an 2.5 mm. and 2 mm. 
(0.1 in. and 0.08 in.) 
Diameter of cylinder of 
forced-draught fan 


engine ... 1h 3 90 mm. (3.54 in.) 
Piston stroke... — 90 ,, (3.54,, ) 
Diameter of fan ... th 1100 mm. (43.2 in.) 


Although the transmitter is applicable to all 
types of turbines, and, indeed, to gas and oil- 
engines, the Vulcan Company decided to fit a 
Curtis turbine with it. The transmitter was placed 
in this case immediately abaft the steam-turbine, 
though it may also be fitted before the stern-tube 
at the end of the shafting. The general arrange- 
ment of the engines in the steamer is well shown 
in Fig. 14, on Plate XLVI. 

The Curtis turbine has four pressure-stages, and 
each wheel has three rows of revolving buckets 
with two guide-blades. The steam on the last 
wheel of the series impinges on the whole circum- 
ference. No diaphragm has been fitted between 
the third and fourth stage, the idea being to get an 
axial steam-thrust which’is opposite to and balances 
the water-thrust on the primary water-turbine of 
the transmitter. The stuffing-boxes, by the way, 
have been provided with carbon packing, which has 
been found very satisfactory, being soft and non- 

rous, so that they do not wear. The carbon 

locks are in cast-iron casings. The bearings are 
of the ordinary turbine type, with forced lubrica- 
tion, but without water-jackets. There is a main 
governor on the same spindle as the auxiliary pump, 
to be referred to later, which prevents the turbine 
from exceeding the predetermined revolutions, in 
this case 1900. The safety governor consists of an 
eccentric ring which comes into contact with a 
needle, throwing it upwards ; in its travel it closes 
a throttling-valve in the main steam-pipe, not shown 
in our section. 

The transmitter (Fig. 15, on the next page) con- 
sists of two chambers of cast iron, the after one 
for driving the propeller shaft ahedd at a re- 





duced speed, and the forward one for driving it 
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astern, also at a reduced speed. This arrangement 
may be altered so far as the disposition of the 
respective transmitters is concerned. Each of the 
transmitters is alike in principle. They consist of 
a primary water-turbine wheel mounted on the 

rimary or steam-turbine shaft, and one or more— 
in this case two—secondary water-turbines mounted 
on a secondary or propeller shaft, with one or more 
stationary guide-wheels interposed at any place of 
the circuit. The wheels and blades are of bronze, 
and the wheels are keyed to the shaft as shown. 
The series of primary and secondary wheels and 
guide-blades constitute a complete cycle, and the 
water moves in a constant compact flow, the primary 
wheels taking the water again immediately from 


the last secondary wheel ; but guide-blades may be 


i Fig. 15. 
i =< 
































right of the section, Fig. 15—the primary water- 
wheel is marked E, the guide- blades attached 
to the casing F. These, it will be understood, 
reverse the direction of flow of water to the secon- 
dary wheel G, which drives the propeller-shaft 
astern, being coupled to the wheels B and D in the 
ahead transmitter, and through them to the pro- 
peller shaft. From G the water again to the 
primary wheel E. Between the cua and the 
astern water-circuit there is a diaphragm-plate 
marked H, provided with two chambers J and K, 
to pass the water which would otherwise leak to the 
inoperative transmitter. These chambers communi- 
cate with drains leading to a small tank at the 
bottom of the boat for the supply of a small auxi- 
liary centrifugal pump (Fig. 14). The amount leak- 





Sl Primary Turbine Wheels. 
: BAKE Secondary 
. Turbine 














Fie. 15. SEcTION OF THE 


interposed should this be considered necessary. 
The water, of course, impinges on the whole circum- 
ference of the turbine-wheels. The water is given 
pressure and velocity in the primary wheel, which 
is coupled to the steam-turbine shaft, and delivers 
the water, in this case of ahead circuit, directly to 
the first secondary wheel ; in this wheel only part 
of the energy, especially velocity, is absor in 
driving the propeller-shaft. The water then flows 
throu 7h stationary guide-blades, which are con- 
nected to the casing, and, leaving these blades, 
passes through the second secondary turbine, which 
absorbs the remainder of the energy ; the water 
still flows at a certain velocity to the primary wheel. 
The first, and certainly the second, secondary wheel 
is reactionary. The blades of the primary water- 
turbine are curved back, while those in the first 
secondary water-turbine correspond to ordinary 
impulse water-wheel blades. The guide-blades are 
similar to those in reaction water and steam- 
turbines. The blades in the second secondary 
wheels are nearly radial and ‘in some cases quite 
radial. The clearances are similar to those in 
ordinary steam-turbine practice. All spiral casings 
and connecting tubes to the primary centrifugal 
a and secondary turbines are wholly dispensed 
with. 

Taking first the ahead transmitter, shown to 
the left of Fig. 15, the part marked A is the 
primary water-wheel, B the first secondary wheel, 


C the stationary guide-blades, and D the second | 
| ahead action, while for astern action the supply is 


second wheel. B, it will be noted, is connected 
to D, ‘whioh latter is mounted on the propeller- 
shaft, In the go-astern transmitter—that to the 
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Férrrncer TRANSMITTER. 


ing away was measured and was found to be about 
1 per cent. of the mass of water circulating through 
the turbine-wheels. 

The medium for driving the transmitter, as we 
have already said, is fresh water, which is satisfac- 
tory from the point of view of friction and of 
density. No difference in efficiency has been 
noticed, even when large quantities of oil, saline, 
or other impurities have found their way into the 
water. On the runs from Stettin to Hamburg sea- 
water was used. The transmitter is supplied with 
water by the small centrifugal pump driven from 
the steam-turbine through bevel gear upon an 
extension of the turbine at the forward end, 
as shown in Fig. 14. is absorbs about 0.5 per 
cent. of the power of the steam-turbine. 

The pump maintains a constant, but slight, 
pressure in the pipes between the supply-tank 
and the manceuvring-valve, which consists of 
several chambers within a casing. The pump 
serves for supplying the water when manceuvring, 
and for replacing the leakage. It is beneath 
the water-level in the feed-tank, so that there is 
always a suitable column to ensure efficient suction. 
Normally there is always sufficient pressure of 
water in the valve-chambers to enable the water 
supply to be withdrawn from one or other of 
the two transmitters, and to it to the other. 
The water is fed into the ahead turbine through the 

rt N in the secondary wheel D, this port leading 
it to the suction side of the primary wheel A for 


through some hollow guide-blades F to the port O, 


In describing manceuvring, it may be best to take 
first the reversing, which is accomplished by an 
admission-valve controlling the flow of water to the 
admission nozzles or ports in the ahead or astern 
wheels. This valve is located in the chamber which 
supplies the water for making 7. leakage, and is 
under the level of the transmitter. The valve is hori- 
zontal, of the balanced-piston type, and the water 
either flows through the pipe P to the nozzle of 
port N for going ahead, or through the port Q, lead- 
ing to the port for the astern water. The valves are 
mounted on one spindle, so that the port leading to 
P or Q cannot be opened unless the other is closed. 
Moreover, the seatings of the valves are so arranged 
that when P or Q is opened to pressure water from 
the pump, the other is opened to the exhaust-pipe 
to the small reserve tank. The same valve is 
fitted with traps so as to pass off any water from 
one or both transmitters ; thus the action of the 
_valve permits the water to pass from one of these 
| drain-traps into the main drain system. The drain- 
| trap for the ahead circuit is marked R, and for the 
astern circuitS. These communicate with the valve 
chambers T and U respectively. V is for filling 
the ahead turbine. Stuftfing-boxes are fitted for- 
| ward and aft of the transmitter with metallic pack- 
‘ings. These stuffing-boxes are fitted on the hubs 
of the bearings in order to reduce the fore-and-aft 
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apne occupied. It will be noticed from Fig. 14 
that a thrust-bearing has been fitted. 

Further experience of the working of this type of 
transmitter has resulted in improvements in the 
direction of simplification, although, so far as the 
action is concerned, no trouble whatever has arisen. 
The inventor has already designed an important 
modification whereby the ahead and astern trans- 
mitters are combined in one, so far as the primary 
and secondary water-turbine wheels are concerned, 
and both are always filled with water. The direc- 
tion of rotation is altered by means of a sliding- 
valve on a sleeve between the primary and the first 
secondary turbine, whereby different sets of guide- 
blades are brought into operation for ahead and 
astern work respectively. This idea, which has 
also been patented by the Vulcan Company, 
offers considerable promise, and its practical appli- 
cation will be watched with much interest. 

Meanwhile, however, it is interesting to note the 
results got with this installation. On the occasion 
of our visit to Stettin, to inspect the working 
of the ‘‘ Féttinger Transformator,” the trials were 
most satisfactory. The turbine was then running 
at 1600 revolutions, the propeller shaft at about 270) 
revolutions ahead, the lever for controlling the 
valve for filling the astern water-turbine and empty- 
ing the ahead water-turbine was thrown over, and 
in 19 seconds the shaft was running at 250 revolu- 
tions astern. The return to full speed ahead was 
accomplished in even less time. 
As to the transmission efficiency we publish 
three di s. Fig. 16 shows the progressive 
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power curve, Fig. 17 shows the efficiency curve st 
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progressive powers. It will be seen from this that 
the efficiency of transmission in the ratio of 4.5 
to 1 rises very rapidly, and from 600 revolutions 
of the primary shaft the efficiency is 78 per cent., 
advancing steadily until 1250 revolutions is 
reached, when the efficiency is 83 per cent., at 
which it remains constant. Fig. 18 shows the 
results of the brake test at 1100 revolutions per 
minute. These were kept constant by the electric 
motor, and the secondary shaft revolutions were 
varied by the load on the Prony brake. The curve 


of the primary horse-power absorbed by the trans- 
mitter shows nearly constant power rate for a very 





At the secondary 


wide range of secondary speed. 
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BRAKE TEST. 
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this case—the secondary moment is zero, so that 
the propeller may race or the propeller shaft might 
break down without any danger to the parts of the 
transmitter, because the secondary wheels then 
would only attain about twice the designed revolu- 
tions, and never exceed this. 

The efficiency may be further increased by uti- 
lising the heat generated by friction in the water- 
turbines to raise the temperature of the boiler 
feed-water, and it is estimated that about 15 per 
cent. of the energy supplied to the transmitter 
is transformed by the friction of the water and 
other losses into heat, and the using of the boiler 
feed for filling the water-turbines would raise the 
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Fies. 19 anp 20. 
DESTROYER. 


speed corresponding to the designed transmission 
ratio, 4.5: 1, i.e, at about 250 revolutions, it 
seems to be a minimum, the efficiency a maximum, 
for this case of 122 primary horse-power=83 per 
cent. Between transmission ratios of 5 and 3.7 
it exceeds 80 per cent., between 6 and 3.5 it 
exceeds 75 per cent. This has been reached with- 
out any regulating devices. In case regulating 
devices, as in modern water-turbines, should be 
employed, the range of highest efficiency will be still 
greater. This is of great importance, for instance, 
for regulating the transmission ratio at reduced 
speed of steam-turbines at cruising speeds ; a great 
number of  memey for such devices and arrange- 
ments have been taken out by the Vulcan Company, 
and will be tried before long. 

‘The secondary moment increases very rapidly 
when the secondary spéed diminishes, and is 
nore than twice the designed moment when the 
secondary shaft is stopped. This is very important 
tor manceuvring. The diagram shows further that 
for a certain secondary speed—500 revolutions in 
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temperature by about 20 deg. vo 25 deg. Cent. 
36 deg. to 45 deg. Fahr., without special coal, the 
feed-water being drawn off from the stuffing-boxes 
in an easily-regulated way, and passed to the hot 
feed-tank. 

The system, it will be recognised, has very con- 
siderable potentialities. It enables the turbine to 
be overloaded without increasing the revolutions of 
the turbine, and secures for a slow-running pro- 
peller all the advantages of the turbine, with its 
high efficiency and its freedom from oil in the con- 
densed water, a very important factor in marine 
installations. The introduction of the reversing 
system permits of the continuous use of the econo- 
mical high-speed ahead turbine, irrespective of ahead 
or astern steaming ; and this, in ships which are 
frequently reversed, is an important factor. More- 
over, the same power is available for going astern as 
for going ahead, while the adoption of large-diameter 
and large-area propellers gives greater propulsive 
power in reversing and manceuvring. In the event 
of any fracture of the shaft or the propeller involv- 











| tons. 


ing over-racing, the transmitter acts itself as a relief 
governor to the turbine. 

As regards the application of the system to 
torpedo craft, there are no smaller potentialities, 
as in service their turbines will require to be often 
manipulated for mancuvres. In Figs. 21 and 22 
there is given an outline of the space occupied by 
the ordinary turbine driving the propeller shatt 
direct. In the plan and section the astern turbines 
are included. In this case the steam-turbines are 
designed to work at 800 revolutions per minute, 
and to develop 3700 effective horse-power. The 
over-all length of each independent unit of the 
turbines is 4.150 metres, and the weight 18.3 
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The introduction, however, of the Fét- 
tinger transmitter enables the speed of the steam- 
turbine to be increased to 2200 revolutions 
per minute, while the transmitter reduces this 
to 480 revolutions, ensuring not only a higher 
efficiency in the turbine, due to the higher speed 
of rotation, but greater efficiency at the propeller 
in consequence of its reduced speed. The over-all 
length of the installation, shown in Figs, 19 and 20, 
which includes the transmitter, is about 3.870 
metres, or a saving of 6.7 per cent., while the 
weight for the complete unit is 14.6 tons, equal 
to a saving of 20 per cent. This saving of weight 
is, however, reduced to about 10 per cent. when 
the heavier shaftings and propellers are included. 
As to the weight and space occupied in battleships, 
we give on Fig. 23, page 606, a plan of a typical 
installation of turbines. This installation, it will 
be seen, includes on each shaft, a high-pressure, 
a low-pressure, and an astern turbine, the units 
being independent and in separate water - tight 








compartments, with a condenser associated with 
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each set. This conforms to the practice in German- 
built ships. Moreover, there are in each engine- 
room the circulating pump, the wet-air pump, the 
dry-air pump, the bilge-pump, two oil-pumps, an 
evaporator, a hot-water tank, and in the central 
engine-room a sanitary pump, all as enumerated in 
the plan, Fig. 24. The total brake horse-power of 
the installation is 30,000, divided equally between 
the three shafts, which run at 275 revolutions per 
minute. The total length of the ship occupied by 
this machinery is 15.6 metres, while the area is 312 
square metres. The total weight of the turbines, 
as represented on Fig. 23, is 592 tons. 

In juxtaposition with this plan we give in Fig. 24, 
page 606, the plan of a corresponding installation, in 
which the Fottinger transmitter is utilised, while 
Fig. 25 shows the cross-section. So far as the auxi- 
liary machinery is concerned, the two installations 
are identical, and for this reason we have not pub- 
lished the cross-section of the direct coupled turbine 
arrangement. In the arrangement with the Fot- 
tinger transmitter the brake horse-power of the 
secondary shaft is the same, 30,000, the rotating 
speed being 125 revolutions per minute. The tur- 
bines are of the same type as in Fig. 23, but 
very considerably smaller, because they run at 
720 revolutions, as compared with 275. It will be 
seen that the space occupied with the transmitter 
installation is equal to only 12 metres of the 
length of the ship, while the area is 240 square 
metres, so that there is a saving of 3.6 metres 
in the total length of the ship, and of 72 square 
metres area, the latter equal to 23 per cent. The 
auxiliary machinery is slightly rearranged, owing to 
the shorter engine-room. As to the total weight 
of the installation, there is, of course, a consider- 
able saving in turbines, because of their smaller 
dimensions, consequent on their higher revolving 
speed, while the transmitters themselves are much 
smallerand lighter than the astern turbines, although 
giving a higher reversing power. Thus the total 
weight of the turbines, with transmitters, is 376 
tons, being 216 tons less than that of ordinary tur- 
bines—a saving equal to 36 percent. It will be 
understood, of course, that this measurement does 
not include the line or propeller shaft, which, be- 
cause of the slower speed of rotation, requires to 
be of somewhat greater diameter and weight. This 
remark also applies to the larger propellers, but, 
even including the shaft and propellers, the relative 
weight would, it is stated, be 724 tons for the 
ordinary turbine installation, and 600 tons for the 
installation fitted with turbines and the Fottinger 
transmitter—a saving of 17 per cent. 

The development of the system for warships 
will be of very considerable interest, and we shall 
hope before long to place on record the results of 
trials on warships of this installation. Meanwhile 
it will be recognised that the Vulcan Company, of 
Stettin, have made a very valuable contribution to 
the evolution of the system, which is much de- 
siderated to enable turbines to run at their fullest, 
and therefore most economical, speeds, while opera- 
ting screw-shafts at low, and therefore efficient, 
rates of rotation. 








INSTITUTION OF MECHANICAL 
ENGINEERS. 
Heat TRANSMISSION. 

Ar an adjourned meeting of the above Institu- 
tion, held on Friday, the 29th ult., the discussion 
was resumed of the paper entitled ‘‘ Heat Trans- 
mission,” read by the author, Professor W. E. 
Dalby, and partially discussed at the meeting held 
on Friday, October 15 (see page 539 ante). 

Mr. Mark Robinson was the first speaker at 
this adjourned discussion. He said the object of 
the paper was to bring before the Institution a 
good summary of what had been learnt and been 
tried in the matter of heat transmission, in order 
that the Council might consider whether the sub- 
ject was one which deserved expenditure upon 
further research. He thought the subject was a 
proper one for research. It was evident that the 
point round which interest chiefly centred was the 
possible gain from increasing the velocity of the 
gases of the water and past the heating surfaces. 

In Mr. Jordan’s paper, which would appear in 
the Proceedings, the opinion was expressed that 
there was more to be gained from following up in- 
crease in speed of the gas than of the water. at 
conclusion the speaker regarded as sound. 

In Professor Dalby’s paper reference had been 
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made to an arrangement of steam-collecting tubes for 
carrying away the steam after its formation. That 
reference was doubtless to the Temperley-Cockburn 
boiler, on which most interesting experiments had 
been carried out. The author had said : ‘‘ Steam- 
extracting tubes also serve the double purpose of 
increasing the circulation and removing the steam 
bubbles from the heating surface as soon as they 
were formed.” The tubes, the speaker continued, 
would remove the steam bubbles from the heating 
surface as soon as they were formed, but with regard 
to increasing the circulation, he would say that in 
the Temperley-Cockburn boiler very little circula- 
tion was either obtained or needed. As a fact, very 
little water went into the steam-collecting tubes 
with the steam, and therefore the circulation which 
took place was limited to a little more than the 
moderate quantity of water needed to replace the 
water evaporated into steam. 

He had tried to form a physical concept of what 
was going on with regard to the gases passing through 
the flues. For this he assumed a certain very short 
length of flue, of which the boundary might be taken 
as the unit of heating surface ; into this was intro- 
duced a unit mass of gas at a certain temperature, 
filling the stated length of flue. Of course the gas 
consisted of a number of molecules in constant move- 
ment at a certain average velocity, and the object 
was to get as much of this molecular movement 
as possible transferred from the moving mole- 
cules of the gas to the molecules of the iron. In 
this molecular bombardment it was the first square, 
or nearly square, blow which counted most, for 
after such a collision the molecule was comparatively 
inert. That view was quite in accordance with the 
known fact that gases in passing through a flue 
lost their heat with astonishing rapidity. If the 
speed of the gases through the flue were doubled, 
the number of molecules playing upon the heat- 
ing surface would be doubled, but as each molecule 
spent only half as much time opposite the plate 
as before, it would be reasonable to suppose that 
the surface received no greater total number of 
blows from the doubled mass of gas than it did 
before. But, inasmuch as the molecular move- 
ments were very rapid in comparison with the 
movement of the ‘ibd eieentiiey of gas through the 
flue, each molecule would have time to get in what 
might be called its ‘‘first blow,” so that the doubled 
mass of gas would, after all, have given twice the 
number of really effective blows to the heating 
surface. Therefore the evaporative efticiency might 
really be doubled merely by speeding up the gas to 
double speed, although, at first sight, to hurry the 
gas past the surfaces did not seem the best way to get 
the most effect out of it. It appeared to the speaker 
that the foregoing explanation of the increased trans- 
mission was suflicient, without the need for any such 
theory as that of the quicker sweeping away of the 
film of gas against the plate—a theory which had been 
evolved to account for the great difference in tem- 
perature between the gas and the iron plate in con- 
tact with it. He did not deny the existence of the 
cold film, which, as a matter of fact, could be seen, 
but the motion-energy of the free and fast-moving 
molecules of the gas and that of the closely-linked 
molecules constituting the iron plate were bound 
to differ widely, because each unit of heating surface 
contained an enormously greater number of mole- 
cules than the gas which played upon it; and the 
heat or molecular motion which the molecules of 
the iron took up was diffused through a much 
larger number than it was derived from. Moreover, 
this heat was being drawn off at the back, into the 
water, as fast as it entered the plate. 

He ventured the suggestion that the film which had 
been observed was composed of the gas molecules 
which had just executed their bombardment against 
the plate, and were for the moment comparatively 
inert. To sweep them quickly away by the increased 
current of the gas was, no doubt, a very useful thing; 
but it did not seem likely that they were dense 
enough to prevent the bombardment of the plate by 
other molecules. At the back, or water side, of the 

jlate the transmission would be by gentle blows, 
nese the amplitude of the movement of the 
molecules of either a solid or liquid must be very 
small compared to that of the molecules of the gas. 
There was, therefore, no question of ‘‘ bombard- 
ment’’ at the water face, or of getting a larger 
number of molecules of water into touch with the 
iron, by moving the water more quickly, though it 
would no doubt be useful in sweeping away the 
cooler film of water, which was assumed to be sticking 
to the iron. If the views of high rate of water 





circulation held by many engineers were wholly 
sound, Mr. Robinson thought that we should long 
ago have had circulating-pumps in our boilers, but, 
so far, he believed, no serious steps had been taken 
in the direction of forcing the circulation of the 
water by mechanical means. 

Dr. J. T. Nicolson was the next speaker. He 
began by tendering his thanks to Professor Dalby 
for the great gift to engineers which his report on 
the bibliography of heat transmission constituted. 
He was personally under the impression until he 
saw this report that he had read, or at least had 
known, of most of the work that had been done 
upon heat transmission ; instead of which he dis- 
covered that there were literally hundreds of papers 
that he had never even heard of. It was, he 
believed, one of the great faults which British engi- 
neers, in their insular pride, were prone to, that 
they often undertook a very big piece of new engi- 
neering research work without first ascertaining 
what had been already done by others, and espe- 
cially by foreigners. In that way they not only 
omitted to take advantage of the accumulated work 
of other minds, but often found they had merely 
repeated an investigation already very well done 
by someone else. The work now before them of 
Professor Dalby and Mr. Thieme would in future 
obviate this source of inefficiency as regarded heat- 
transmission problems. 

With regard to the radiation law of Stefan and 
Boltzmann he had made a good deal of use of it in 
the study of boiler theory as elucidated by the ex- 
periments of Geoffrey, Henri, Lawford Fry, and 
others. He found that the evaporation from the 
fire-box, wherever that had been separately experi- 
mentally measured, could very well have been pre- 
dicted by using the constant from Poynting and 
Thomson’s ‘‘ Heat” as given by Professor Dalby. 
In the form :— 

y 


R = 1600 ( : 
1000 

it was very easy to work out on the slide-rule what 
number of B.Th.U. (R) per square foot of fire 
surface per hour would be radiated from a boiler 
furnace fire in which the temperature-was r deg. 
Fahr. absolute. 

He had also found that the fire temperature 
ee 4 could be predicted by the following for- 
mula :— 


FQ, = 1600 (_7_ J+ ke(A 1) F (r-521). . 
do (san py (A + 1) F (r-521) 


(1) 


(2) 


which could be very quickly solved graphically or 
by trial. 


Here 
F = coal burnt per square foot of grate per hour. 
Tt = fire temperature deg. Fahr. absolute. 
kp» = specific heat of products. 


= pounds of air per pound of coal. 
= 461 + 60 the absolute temperature of the air 
supplied. 


521 


and 
Qo = heat “eed evolved in the fire per pound of 
coal, 

This formula assumed that there was no brick 
arch over the fire, or brick-lining over the fire-box 
plates ; for then only could the second term in 
brackets in the correct expression for the net 
radiation—as given by Professor Dalby, 


n= 100 [ (00) ~ (conn ) } 
1000 1000 
viz., the term in @, the fire-box surface temperature 
be neglected. In all the experiments he had studied 
he had found that the evaporation from the fire-box 
due to convection was negligible in comparison with 
that due to radiation. He did not think Professor 
Dalby’s application of the formula to the flame was 
satisfactory. Radiation from flame itself was small 
compared to that from the solid glowing carbon of 
the fire. Indeed, the flame had an absorbent effect 
and to some extent screened the plates from the 
fire-surface radiation. Knowing r, the fire tempera- 
ture from equation (2), and calculating (R) the 
British thermal units radiated per square foot of 
fire, from equation (1), all they had to do was to 
divide R by the ratio of fire-box plate surface to fire 
surface, in order to determine the amount of steam 
evaporated per square foot of fire-box heating 
surfaces. 
In using formula (2) he had found that 


Q = Q - 50F, 
(where Q = calorific value of fuel, as determined 


in the bomb calorimeter) ; this fitted very well a! l 
the experiments which had been made. He found 
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‘ia that 
A= 


was a similarly satisfactory expression for the air | 
actually supplied to a boiler fire per pound of | 
coal. Supplying these expressions in (2), on plot- 
ting out the results, it would be seen that as 
the rate of firing increased the fire temperature 
increased also, but that it reached a maximum and 
then diminished again. This was because, although 
the air used per pound of coal diminished, and con- 
sequently the fire temperature increased with more 
rapid firing, yet as more CO, &c., was formed, 
and more small coal blown away unburnt at these 
ereater rates, less heat was developed, and the fire 
temperature on this account diminished, so that a 
maximum fire temperature was finally reached and 
yassed. 

With regard to lining the furnace itself with re- 
fractory material, he though this was wrong. The 
fire got very hot, no doubt, but he believed that an 
increased formation of CO would result. Boudouard 
had shown that CO, in presence of glowing carbon 
was reduced to CO at a time rate, and to a final 
amount which increased with the temperature. It 
was not difficult to get an evaporation from the 
fire-box surface of 40 lb. of water per square foot 
per hour in an ordinary furnace. What then was 
the sense in covering up such superlatively efficient 
heating surface with firebrick ? 

In an experimental boiler with which he had been 
working for a year or two he had not been able, 
with the highest gas speeds in the flues which he 
could command, to get a greater rate of evaporation 
than 41 lb. of water per square foot per hour in any 
part of the heating surface not exposed to the fire. 
The bare water-cooled surface of an ordinary furnace 
was therefore (as, indeed, engineers had long known) 
by far the most powerful heat-transmitter they had 
in present-day boilers, in which only 4 lb. to 9 Ib. 
was the usual amount evaporated in the convective 
portions of the surface. His experiments had shown 
him that the proper thing was to form a combus- 
tion-chamber of glowing refractory—i.e., non-water- 
cooled—surface behind the fire-bridge, and before 
the flues or tubes or convective heating surface 
commenced. In this way any unburnt gases coming 
off the fire were caught and perfectly burnt, with, 
if necessary, an additional supply of air; because 
in such a reverberatory chamber the temperature 
could not fall below the ignition point. There was 
here also little or no glowing carbon in presence of 
which the CO, could be reduced to CO ; and perfect 
and complete combustion was consequently attained 
at even the highest rates of firing. 

With regard to the formule quoted in the paper 
for the rate of heat transmission by convection he 
thought Professor Dalby had not been quite fortu- 
nate. He had pinned his faith to Ser’s expression 
which assumed that the heat-flow increased only as 
the square root of the speed, and in which nothing 
was said about the density. The formule of Hud- 
son and Brillié, &c., were simply repetitions of 
Ser’s results, for Ser was the only one of them who 
had made any experiments, and was therefore the 
only prime authority. He (Dr. Nicolson) had made 
a number of experiments during the last four years 
on heat transference, not only from air and super- 
heated steam to water, but also from the products 
of combustion to water with an actual boile~ Both 
his own experiments and those of Mr. H. P. Jordan 
showed that the transmission increased according to 
«linear law. He had not been able thoroughly to 
study Ser’s work. The book was only to be found 
in the library of the Institution of Civil Engineers. 
But Brillié, in articles in the Génie Civile, vol. xxxi. 
(Professor Dalby’s Abstract No. 218) appeared 
to have made extended use of Ser’s work. The 
highest speed of air experimentally employed 
by Ser was 10 metres per second. . This was far 
below the highest gas speeds obtainable even in 
present-day boilers, and he (Dr. Nicolson) did not 
think Ser was entitled to deduce from experiments, 
of such limited scope as he had used, a general law 
for the variation of heat transmission with velocity 
tor speeds ten times as great which could occur in 
boiler flues. 

He had given somé of his own experimental results 
to the Junior Institution of Engineers in January 
last. But they had been received with incredulity, 
and the thunders of the engineering Press had 
br oken over him for daring to assert that 40,000 
li.Th.U. per square foot of heating surface had 





been transmitted per hour across the back end of 





the flue of a Cornish boiler. They had asked him 
to appeal unto Czsar in the person of Mr. Michael 
Longridge. To Cvesar accordingly he had appealed, 
and he was glad to be able to say that Mr. Long- 
ridge had kindly consented to look into the ques- 
tion, and had made six progressive trials upon the 
experimental boiler at Messrs. Joseph Adamson and 
Co.’s works, Hyde. He was not yet in possession 
of Mr. Longridge’s report, but, so far as he could 
make out, the results would corroborate his own, 
at any rate with regard to the above rate of heat 
transmission. 

The more experiments he (Dr. Nicolson) made 
the more he came to the conclusion that the law 
given by Osborne Reynolds in 1874—viz., 

Q =(A + Bpu)(T-96), 


was the true law, and would give the rate of heat 
transmission from fluid to metal, or vice versa, under 
the most varied conditions. Thus when the speed 
u = 0, or the gas is still, they had Newton’s law of 
cooling ; but the constant A was found to increase 
somewhat with high temperatures. When the gases 
moved with such moderate or high speeds, say 30 ft. 
to 200 ft. per second, as they had in steam-boilers, 
the second term became of importance, and the 
heat transmitted increased almost proportionally as 
the speed ; but B, instead of being invariable, in- 
creased somewhat with the temperature of the gas, 
and increased also as the flue became more con- 
tracted in area. 

The formula which he had given at the Junior 
Institution of Engineers as the result of a prolonged 
examination of experimental results was :— 


g=[% + Ve (1 + 2) ou |r - @) 
200 const. @ 

Here 

¢ = mean temperature of gas and plate. 

a = area. 

p = perimeter of gas flue. 
For boiler work he had used the much simpler 

form :— 


Q=cpu(T = 6), 


in which he found that if c is varied between the 
limits 3 and 6, it would meet every case. With clean 
surfaces, narrow flues, and high gas temperatures, 
c might be as high as 6 ; but with cool gas, wide flues, 
or sooty plates, the coefficient would drop to 3. 

Mr. W. H. Patchell said that it was impossible 
to check all the references in the paper, but men- 
tion should be made of the experimental work done 
by Messrs. John Brown and Co. with the Serve tube 
some twelve years ago. Mr. Cockburn had been 
carrying out experiments on the Cockburn-Tem- 
perley boiler, and, perhaps, with a little persuasion, 
information on these might be obtained for the 
benefit of the Institution. He observed that 
Schedule 8 of the Subject Index of the paper com- 
menced with the year 1840. In this connection he 
would point out that in 1839 there was published a 
new edition of a book by R. Armstrong, of Man- 
chester, entitled ‘‘An Essay on the Boilers of 
Steam-Engines.”” Mr. Armstrong had there referred 
to the small effect he had obtained from lengthen- 
ing 20-ft. boilers up to 30 ft. He had also shortened 
100-ft. boilers down to 50 ft., and found practically 
no diminution in evaporative efficiency. As 100-ft. 
boilers appeared to be unusually long, he (Mr. 
Patchell) had looked the matter up, and had found 
that there were then 104-ft. boilers by 5 ft. 3 in. in 
diameter. Some people nowadays were proud of 
Cornish boilers 8 ft. in diameter. Mr. Armstrong 
had experimented with boilers 90 ft. long by 8 ft. 
in diameter, and such a boiler had been in use in a 
Manchester cotton-mill. Mr. Armstrong had also 
stated that the furnace should not be more than 
one-sixth of the length of the boiler. He had 
further mentioned certain experiments with open- 
top boilers, which he had divided into four or five 
compartments. These he had tested for evapora- 
tion in each compartment. The book also referred 
to Robert Stephenson’s experiments on the fire-box 
of the ‘‘ Rocket,” which was, the speaker con- 
sidered, worth mention in that connection. 

The author, in his paper, Mr. Patchell continued, 
had suggested that a research might be undertaken 
by the Institution in which steam boilers of diffe- 
rent types working under practical conditions might 
be made the subject of experiments in which all 
the elements of their working were measured. The 
speaker ventured to recommend the Council to pass 
a vote for funds to carry on research on those lines. 


As between the Engineering Section of the British | 
Association—which had recently appointed a com- | 





mittee, consisting of Mr. Clerk, Professor Coker, 
Professor Dalby, and Professor Hopkinson, to go 
into the subject of heat-flow—and the Institution 
of Mechanical Engineers, Mr. Patchell considered 
it would be an advantage if forces could be combined 
and a common fund could be made. ; 

Mr. Arthur Tannett Walker, who was the next 
speaker, observed that Professor Dalby’s contribu- 
tion drew attention to what, in the speaker's view, 
was the infinite importance of the steam boiler— 
the place where the steam was made. Boilers had 
been sadly neglected, and he favourably regarded the 
proposition that the Institution should, either alone 
or in combination with some other society, take up 
the question of further research. 

Professor C. H. Lees also urged the continuance 
of the work, and alsoa more critical examination of 
the literature that the author had collected, so as 
to afford a clear statement of the present position 
of the problem. He thought the inclusion might 
be made of a few papers which had ap since 
1900. The more recent a ought to have 
greater weight attached to them than those written 
fifty years ago, when the methods of measurement 
were comparatively crude. He thought that the 
diagrams, Figs. 1 and 3 of the paper (see page 561 
ante), were intended to represent what went on in 
the flue ; what happened in the fire-box was much 
more complicated in character. Once the gases were 
streaming through the flue, the diagrams represented 
very clearly the main features in the transmission 
of heat. In relation to the properties of water for 
transmitting heat, Professor Lees said that, until 
recently, most of the observations had been on 
water at ordinary temperatures. Now, however, 
sufficient was known to say that the properties of 
water at the boiling point, for transmitting heat, 
were not greatly different to those found at ordinary 
temperatures. 

Professor Dalby had very well represented the 
circumstances attending transmission on the water 
side of the plate. There was no doubt that, how- 
ever strongly the water in contact with the 
plate was disturbed—even if stirrers were actually 
rubbing against the plate—the thin film of water, 
very nearly, if not absolutely, stagnant, could 
not be got rid of. The heat therefore had to pass 
the film. He was not sure whether mention was 
made in Professor Dalby’s summary, of a paper 
read by Dr. Stanton, ‘of the National Physical 
Laboratory, on the propagation of heat through 
metals to flowing water. Dr. Stanton had found 
that the heat transmitted was independent of the 
pressure between 1 and 2 atmospheres. That was 
a useful fact for engineers to know. He had also 
found that the transmission was proportional to the 
velocity of the water and to temperature difference 
between the plate and the main body of the water. 
That completely confirmed the theory of Professor 
Osborne Reynolds. In addition to Dr. Stanton’s 
experiments, experiments had been made, at the 
request of the Verein Deutscher Ingenieure, by the 
Reichsanstalt. These experiments showed that 
when heat passed from the metal plate of a boiler 
there was a resistance through the water film equiva- 
lent to a thickness of 1.2 centimetres of iron, 
according to the character of the boiling—that was, 
whether it was violent or quiet. If the water were 
stirred, the resistance sank to 0.7 centimetre. If 
the water were not boiling at all—the condition pre- 
vailing before the fire il edhe’ its proper state— 
the resistance became equal to 10 centimetres of 
iron, and sank to 1 centimetre when the water was 
stirred. The resistance increased as the temperature 
of the water sank. 

Until recently work on the metal itself had 
been confined to ordinary temperatures, but it 
was now known that the heat conductivity, or the 
resistance which the metal interposed to the pas- 
sage of heat, did not vary very greatly with the 
temperature. In the case of steel, it had been 
proved that this did not vary more than 2 per 
cent. over a range of temperature from that of 
liquid air to that of boiling water. In the Pro- 
ceedings of the American Physical Society, parti- 
culars were given, about two months ago, of experi- 
ments on steel at temperatures ranging up to 850 
deg. Cent. These experiments showed that at high 
temperature the conductivity was not very different 
to that at ordinary temperatures. That fact might 
not bear very directly on the question, because the . 
temperature of the plate in the case illustrated by 
Professor Dalby’s diagrams did not differ much from 
the temperature of the water. 

Turning to the question of gas, he thought that 
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vegoing illustration clearly demonstrated the ad- 
atages of forced circulation. 


lr. Druitt Halpin alluded to the two experiments 
ned the 
ission.* In the first experiment Mr. Wilkinson 
measured the transmission of heat to the water 
. vessel with a plain bottom. In the second ex- 
iment he had attached angle-irons to the bottom 
ie vessel, but only obtained an improvement 
| to about 4 or 5 per cent. The speaker did 
see how Mr. Wilkinson could have expected 
e, because the thermo-couple was not generally 
d upon as a good “ lubricant” for heat trans- 
ion. Mr. Wye Williams’ experiments were con- 
ed in a totally different way. He had screwed 


* See ENGINEERING, page 540 ante. 
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lugs through the vessel, and had obtained a notable 
increase of efficiency. ‘He considered that Fig. 3 
in the paper explained this increased efficiency. 
The triangle across the plate formed by the 
line representing the fall of temperature, and 
the horizontal and vertical through its extre- 
mities, were exceedingly low and small. Once 
the heat was landed in the plate, the crossing 
of the plate was a very small matter. In the ex- 
| periments made by Mr. Wye Williams, the heat was 
| transmitted through a section of metal which was 
| relatively small ; but he had an enormous gathering 
| ground and an enormous distributing ground, and 
|for these reasons he obtained greater efficiency. 
| An exceedingly valuable series of experiments 
| giving a great deal of information on the = 
| under discussion had been carried out in Dresden, 
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and were being published. Mr. Mark Robinson had 
referred to evaporation being greatly assisted by 
the use of tubes, which removed the steam as 
fast as it was made. The speaker had found in a 
**Life of Porter”—of the Porter-Allen engine, in 
America—a clear description of exactly that system 
of taking off the steam in the case of water-tube 
boilers. Drawings of the boiler were given in the 
book, and particulars of the results obtained, now 
some forty five yearsago. The speaker regarded the 
system as the correct one, and one which ought to 
be more pushed. In conclusion, he would say that 
he considered the matter collected by the author 
was invaluable, and he hoped the Council would 
print it. 

Professor Robert H. Smith was the next speaker. 
He agreed with the observation that had been made 
to the effect that insufficient attention was paid to 
the boiler in steam engineering ; comparatively too 
much was paid to the engine. In reference to 
further investigation, he agreed with this, but 
thought it should be extended to the question of 
superheating steam. The fact that the steam- 
engine might now be regarded as approaching per- 
fection must be attributed to the elimination of 
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oe condensation, largely by superheating ; 
the further efficiency of the boiler. therefore in- 
volved the consideration of superheat. The pro- 
blem of transmitting heat from the plate to dry 
steam was, of course, quite different from the 
problem of transmitting heat for the ecvapora- 
tion of water into steam. 

Referring to the curve which Dr. Nicolson had 
spoken about, he imagined, from the shape—the 
turnover—of the curve, that it could refer to the per- 
formance of boilers with natural draught only ; one 
of Dr. Nicolson’s equations supported this opinion. 
With forced draught a very different curve would be 
obtained. In pie ate the terms of Prof. Mollier’s 
formula for the coefficient of transmission for boilers, 
Professor Dalby had made the statement that 
‘* B = weight of fuel burned per unit area—that is, 
a velocity factor.” The speaker would like to know 
what was the unit of area, as that would make the 
statement definite. The author had also stated, in 
relation to Professor Breckenridge’s experiments 
on a locomotive boiler, that a certain loss of effi- 
ciency was recorded with scale 4, in. thick, and 
deduced that loss due to scale varied as 1.5 times 
the square root of the thickness of the scale. He 
would ask if ‘‘ varies” should not be ‘‘ equals,” 
and_ whether the result of the statement was really 
to reduce the percentage of efticiency to that degree, 
and also in what units the thickness of scale was to 
be measured? Extensive as the list of papers 
given by Professor Dalby was, he venti to 
suggest additions. To the sources of information 
mentioned in the paper, he would like to see added 
the Proceedings of the Institution of Electrical Engi- 
neers. Again, the editors of ENGINEERING and The 
Engineer might be asked to furnish some contribu- 
tions to the list. He would also mention the ‘*‘ Official 
Year-Book of Scientific and Learned Societies,” 
published by Messrs. Chas. Griffin and Co., Limited; 
this was a very valuable record of papers. 

Professor Smith considered that many laws upon 
which engineering science depended, were based on 
experiments of limited range—limited as to quan- 
tity dealt with and as to conditions, and it was cer- 
tainly dangerous to exterpolate these algebraic laws 
beyond the range of experiments upon which they 
were based. Actual measurements on which the law 
of radiation was based had been made on a very 
small range-—say between 1000 deg. and 3000 deg. 
Fahr.—and the rest of the curve given must be 
regarded as an exterpolation calculated by the 
algebraical method. He believed that the radiation 
experiments upon which Stefan’s law was founded 
had been made upon thin wires or small thin strips 
of metal. But the geometrical form of the sur- 
face, its curvature—whether sharp or approaching 
flatness—had, in the speaker’s opinion, a good 
deal to do with the resulting radiation from that 
surface. The author had pars Son of calculating the 
radiation from the fire-box on the supposition 
that the box was filled with incandescent un- 
burnt particles of carbon. _ He (the speaker) 
regarded that supposition as somewhat extravagant, 
and leading to no useful result in the calculation. 
The principal radiation in the fire-box or the fur- 
nace of a cylindrical boiler certainly emanated from 
the fire surface ; that, therefore, was the surface 
to be investigated. With regard to the diagram 
of radiation represented in Fig. 2 of the paper, 
Professor Dalby had stated that there was no im- 
portant difference in the curves ; it seemed, how- 
ever, to the speaker that there was wide diver- 
gence between them. 

He had often regretted that the efficiency of 
boiler performance was not more frequently tested 
by measuring the drop of temperature in the gases 
from furnace to chimney ps by measuring the 
quantity of gas. If these two quantities could be 
accurately measured, they would probably furnish 
the best method of determining the quantity of 
heat given up by the gases. e difficulty, how- 
ever, was to get accurate mea: urement of the actual 
quantity of air and gas passing through the flues. 

On the question of the dependence of the rate 
of transmission of heat upon the velocity of the 
gas, he had again to complain of the very limited 
range of the experiments made and brought forward 
as establishing the law of linear proportion. Mr. 
Jordan’s experiments were open to this objection. 
The highest temperature in his work appeared to 
be 750 deg. Fahr., and the greatest drop of tem- 

rature in the air passing over the heating sur- 
Re was only 395 deg. Fahr. It did not seem to 


the speaker that the accuracy of any law should 
be concluded from so small a range as this. 





The practically straight lines representing Mr. 
Jordan’s results might, of course, easily be small 
bits of curves. There would, he thought, be every 
excuse for describing short lengths of the curve in 
Fig. 1 of the paper, as straight lines. Dr. Nicol- 
son’s experiments also were not of sufficiently large 
range to allow of the determination of such an 
important law. The speaker concluded his remarks 
with a reference to the Solignac boiler, the pecu- 
liarity of which was that the functions of heat- 
ing the water and of turning the water at boiling- 
point into steam, were separated. This division he 
considered of sufficient importance for investiga- 
tion. The circulation of the water and steam 
through the different parts of this boiler was, he 
thought, almost perfect. 

Mr. H. C. A. Thieme said that Professor Schuster 
had, in 1903, made some interesting experiments on 
the effect of radiation on heat transmission through 
a metal plate highly polished on one side. He had 
found that with such a plate, on the top of which 
was a layer of scale, when the water was about 
300 deg. Fahr., and the fire temperature 2500 
deg. Fahr., the plate would assume a temperature 
about half way between the two temperatures 
of the water and fire. That had been deduced 
by Professor Schuster from experiments, although 
the actual figures given above did not occur. It 
would easily be seen, therefore, what happened in 
a fire-box with scale on one side and a clear copper 
surface on the other—as in the fire-box of a ee. 
motive ; the temperature of the plate would be, 
according to the above figures, 1100 deg. Fahr. 
Dealing with the metal plate itself, Professor 
Schuster had found that the temperature drop, 
represented graphically, was not a straight line, 
but was a curve like this=—s. That, of course, 
was quite an academical point. He also wished 
to refer to the experiments on boilers made 
by Professor Werner in 1883. In these it was 
found that there was a good deal of moisture in the 
coal, and this was accompanied by great increase in 
the heat-transmission. On one occasion Professor 
Werner had found 4.5 per cent. of moisture in the 
coal, and on another 12 per cent., and in the latter 
case the heat transmitted was 1.33 times that in the 
former, the increase in transmission being there- 
fore one-third. The rate of combustion in the boiler 
tested was very slow, and the gases would not have 
been very hot. Had their temperature been higher, 
dissociation would have taken place, and the water 
would not have been present in the form of steam, 
but in the form of hydrogen and oxygen. If engi- 
neers tried the effect of wetting their coal, they 
should have regard to the actual temperature of the 
fire, for if that were very high, and dissociation 
occurred, the effect of the water vapour would be 
entirely lost. It was well known that water vapour 
transmitted heat much better than ordinary gases, 
and that must have accounted for the increase of 
transmission that Professor Werner obtained. 

Mr. Percy Taylor said he wished to comment on 
the value of Professor Dalby’s work from the prac- 
tical side—from the standpoint of those who made 
steam for industrial purposes. It had set him 
thinking as to what the effect of the changes fore- 
shadowed would be on the efficiency of boiler plant 
as used to-day, and on the design of boilers in the 
future. With regard to efticiency the matters dealt 
with in the paper turned almost entirely on the 
two films, one on either side of the plate. Con- 
sidering first the water side, he was disposed to 
think that the use of such appliances as feed- 
heaters, circulators, &c., would afford ample facility 
for transferring the available heat from the plate 
into the water. He believed that one wuhdeds 
worthy of investigation—one not by any means ex- 
hausted—was that of the conditions at the boiling 
surface as against those where the water was not 
boiling. 

He concurred in the opinion that the film on the 
gas side was of the ter importance ; but he did 
not think that the film should be regarded as having 
such a bad effect on efficiency, as might appear 
from the author’s diagram (Fig. 3). That diagram 
really showed a temperature head, and not in any 
way a curve of efticiency. There was no doubt that 
the film was a great protection to the plate. With- 
out this film there would have been great danger to 
life, in the days when scale was allowed to accumu- 
late. It appeared to him that if the film of gas 
were to be reduced, problems other than that of 
efficiency would arise ; there would be a very much 
higher surface temperature on the gas side of the 
plate, which would probably lead to difficulties. 








It was worth while, he thought, to consider the 
heat balance of a boiler. To take a concrete case, 
he would su a particular plant, with econo- 
misers, working at a heat efticiency of 75 pe: 
cent. Taking 8 per cent. for unascertained losses 
—radiation and ash losses, &c. — the balance 
(17 per cent.) was made up of chimney losses. 
These losses formed the vulnerable point of a 
balance-sheet of a boiler test. They comprised two 
factors—namely, the difference of temperature 
between the air and the chimney, and the weight of 
gas passing up the chimney. The weight of gas 

oing up the chimney was, practically, only affected 

y combustion—or furnace efficiency—and the air- 
leakage into the flues farther on. That would not 
be influenced by any question of the transfer of 
heat through the plate. The chimney losses could 
not be reduced in that direction. If the losses 
were to be diminished and the efficiency of the 
boiler increased, the temperature of the gases 
passing up the chimney must be reduced. To do 
that, and still obtain a working draught such as 
would be obtained with chimney gases at about 
450 deg. to 500 deg., fans, &c., would have to be 
applied, and the question then resolved itself into 
one of expense. 

In the matter of design, however, investigation 
would probably have an immense effect. A com- 
parison of the amount of heat now obtained per 
square foot of grate, and the amount possible of 
attainment, showed the difference to be extraordi- 
nary. If investigation led to a great amount of 
steam being attained from a much smaller boiler 
without introducing practical difficulties, the gain 
would be enormous, 

Mr. C. H. Gadsby said, in respect to radiation, 
that he considered progress in boiler construction 
had been retarded by the undue importance attached 
to radiation. In many classical experiments it had 
been shown that the evaporation from the fire-box 
of a locomotive boiler was greater than the eva- 
poration from the rest of the heating surface of the 
tubes. That, naturally, induced engineers to 
develop the fire-box at the expense of the tubes. 
Had the earlier engineers possessed the advantage 
of knowing the results obtained by Dr. Nicolson, 
Mr. Jordan, and other experimenters, be believed 
they would have devoted more attention to 
transmission by the tubes. In the speaker's 
view, the right way was to secure more com- 
plete combustion in the fire-box — even at the 
expense of shielding some part of the fire-box by 
incombustible linings, fire-bricks, &c.—and_in- 
creasing the velocity of flow through the tubes, so 
getting greater transmission there. In the diagram 
(Fig. 3 of the paper) showing drop in temperature 
head there was a small vertical portion, a break 
from c to d, and also one from e to f at the two 
surfaces. He would be glad to know if there were 
any experimental data for fixing these portions of 
the curve, as they seemed rather paradoxical. He 
could not understand the fall of temperature over a 
zero length of space ; that suggested infinite resist- 
ance, which was not, he thought, a possible physical 
quantity. Professor Dalby had illustrated the 
point by referring to a jointed copper rod, and had 
said that the joints caused the fall of temperature. 
Mr. Gadsby, however, considered that the fall 
would be due to small air-spaces and imperfect 
contacts. Ifthe joints in the copper rod were to 
be soldered with metal of higher conductivity, such 
as silver solder, he did not think any temperature 
drop would occur. The speaker regarded the 
we aay of the rate of heat transmission on the 
velocity of the gases as a most important question. 
If a new boiler could be devised and put into 
practical operation, with great heat tansmission, 
whereby some 30 lb. or 40 lb. of water per squaie 
foot of heating surface could be evaporated, tl:e 
saving in spaces and weights would be very con- 
siderable, and the matter would become one <f 
the utmost importance, not only for the mei- 
cantile marine, but for the big warships, and 
also from the standpoint of electrical engineers in 
central stations. If a boiler were available which 
could be pushed, without reducing efficiency, so <s 
to evaporate 20 lb., 30 1b., or 40 lb. of steam per 
square foot of heating surface, peak loads could be 
dealt with by the use of half the boilers at present 
required ; and when there was no peak load, they 
could be worked at lower rates with equal efficiency . 

With refer 2nce to the gas film, the speaker would 
like to see experiments carried out with hot gases 
impinging perpendicularly on metal plates, so that 
the gas film would be dispersed. By that means 
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the condition arrived at would, he thought, ap- 
proach that in which the actual gases in contact 
with the plate were practically at the same tem- 
perature as the plate itself. He believed that such 
experiments would lead to greater heat trans- 
mission. The paper by Dr. Nicolson had certainly 
excited the speaker’s attention ; and although it 
had evoked severe criticism, Mr. Gadsby took the 
view that engineers should endeavour to do away 
with the unfortunate divorce between practical 
boiler-makers and theoretical engineers, closer 
co-operation being most desirable. 

Professor Dalby then dealt briefly with one or 
two points that had been raised, reserving, as the 
hour was a late one, his main reply to the ‘discus- 
sion for a written communication. He said that the 
discussion elicited had been most valuable. He 
believed that the information requested by many 
of the members would be found in the abstracts 
compiled. He would venture to present a ‘‘con- 
cept” which would help the members to imagine 
what occurred on the film. If the size of a mole- 
cule in relation to the roughness of the surface 
were considered, the molecule would be at once 
seen to be infinitesimal. The smoothest surface 
that could be made would be very rough in 
comparison with the size of the molecule of gas. 
Carrying on that idea, and thinking of a plate as a 
piece of level ground on which there was a forest 
of trees, it would be easy to imagine ono’s self in 
the forest, while a very stiff breeze was blowing 
across the top of the trees without it being felt below. 
But the stiffer the breeze the more it would be 
felt, and a hurricane would certainly be felt on 
the ground. That was analogous to what took place 
in the film, and velocity tended to rouse the inert 
mass, and so to transmit the heat more by convec- 
tion than by conduction. 

The proceedings were concluded by the Presi- 
dent’s announcement that the next meeting would 
take place on Friday, the 19th inst., when a paper 
by Mr. H. A..-Humphrey on ‘‘ An Internal-Com- 
bustion Pump, and other Applications of a New 
Principle,” would be read. 








HYDRO-ELECTRIC NITROGEN WORKS 
AT NOTODDEN, NORWAY. 

We this week publish a number of illustrations 
bearing on the important hydro-electric installation 
of the Norwegian Hydro-Electric Nitrogen Com- 
pany, Limited, of Christiania, which is now in opera- 
tion at Notodden, in Telemarken, Norway, for the 
manufacture of nitrate of lime from atmospheric 
nitrogen. As we have already gone pretty fully into 
the theory of the Birkeland-Eyde process of fixing 
atmospheric nitrogen by the electric arc (page 732, 
vol. lxxxvii.), it will hardly be necessary again 
to enter into this, and we shall therefore confine 
ourselves mainly to a description of the works 
where the practical processes are carried out. It 
may, however, be well before doing this to 
give a brief outline of what occurs from the time 
the atmospheric nitrogen is fixed in the electric arc 
till the time it appears as a fertiliser in the form 
of nitrate of lime. 

That the oxidation of atmospheric nitrogen takes 
place when air is heated in an electric flame was 
known more than a hundred years ago, but it is 
only quite recently that the discovery has been put 
to any really definite purpose. Many well-known 
men, among them Sir William Crooks, Lord Ray- 
leigh, Lovejoy, and Bradley, have devoted them- 
selves to the subject. Perhaps the great difference 
between the work of these men and that of Birke- 
land and Eyde has been that the latter have applied 
very large quantities of electric energy in the 
electric are, and have adopted improved methods of 
doing this, other workers having, we believe, con- 
sidered that small quantities of energy gave the best 
results. It is this difference that has enabled Birke- 
land and Eyde to make such rapid strides in advance 
of anything previously done. In addition to this 


We ought also, perhaps, to say that they have been 
in a splendid position to secure cheap power 
for cenerating the electric current, being able 
to utilise a natural source of power which 
Norway liberally supplies in the high water- 
fall: that exist in many parts of the country. 
Any!ow, it may be said that by employing great 
on. ities of energy in the electric arc, in care- 
ully 


tudying the most suitable conditions, and the 
best types of furnace, the synthetic nitrate industry 
as 


Not 


been created by Messrs. Birkeland and Eyde. 
only may that part of the process where the 








air is subjected to the intense heat of the electric 
arc be said to be the most important, being the 
root of the whole system, but it also is the first 
process ; we will, therefore, refer to it first. 

The company have, during the course of their 
investigations, had four experimental stations, the 
first attempts being made in 1903 at Frognerkilens ; 
but as it was possible to obtain there only 20 kilo- 
watts of electrical energy, they removed to Anker- 
lékken, the power beingsupplied from the Christiania 
municipal electric lighting station. Another change 
was, however, soon necessary in order to obtain 
still more power, and for a time the factory was at 
Arendal. It was finally moved to Notodden. 

An inside view of the room in which the furnaces 
are contained is shown in Fig. 1, page 607, the rows 
of furnaces being clearly seen. This building has 
a floor area of about 21,500 square feet, and is 
constructed entirely of iron and masonry. The 
air is admitted to the furnaces by tubes in the 
basement, and the gases, after oxidation, leave 
the furnaces by other tubes, which open to pipes 
also carried in the basement. The three-phase cur- 
rent at 10,000 volts is derived from a generating 
station at Svaelgfos, whence it is brought by eighteen 
copper wires, each 12 millimetres in diameter. The 
current traverses oil-cooled current-converters on 
being brought to the furnace-house, and before 
being supplied to the furnaces it is passed through 
an induction-coil, by means of which it can be regu- 
lated as required. In addition to this these coils 
serve to steady the flame while working. There 
are thirty-six furnaces in all, thirty-two of which 
are supplied with current from Svaelgfos, and the 
remainder from Tinfos, at the head of the Tinnsjéen, 
about 36 miles distant in a straight line. 

Models of the furnaces are shown in Figs. 2, 3, 4, 
and 5, page 607, which illustrations are reproduced 
in order to give a clearer idea of the construction and 
action of the furnaces than can be gathered from the 
exterior view as seen in Fig. 1. Each furnace itself 
is from 6 ft. to 8 ft. in diameter, and is very short, 
as is shown, and the electrodes, between which the 
arc is formed, pass diametrically across the furnace. 
The white disc, which is seen in Figs. 3, 4, and 5, 
is intended to represent the are. Fig. 6 is a 
reproduction from a photograph of the interior of 
a furnace while at work. The flame-chamber of 
the furnace is formed of firebrick, through the 
walls of which the air is conveyed to the flame, 
and the nitrous gases formed are carried along a 
channel which is also made fireproof. We under- 
stand that one of these furnaces can be kept 
at work for many weeks with very little regulation, 
and that they have proved very satisfactory, the 
most exposed portions, which are the electrodes, 
only requiring to be changed every three or four 
weeks. The brickwork generally lasts from four to 
six months. The temperature of the flame is about 
3500 deg. Cent., and that of the escaping gases 
varies between 800 deg. and 1000 deg. Cent. All 
the furnaces have cast-iron shells, and the air is 
drawn through them by means of centrifugal fans. 
The nitrous gases as they leave the furnaces pass 
along two collecting pipes rather more than 6 ft. in 
diameter, and are then drawn to the boiler-house, 
where the heat contained in them is utilised for 
generating steam for concentration purposes, and 
in winter time for warming the buildings. The 
steam from the boilers is used for certain processes 
adopted during the manufacture of the nitrate pro- 
ducts. Compressed-air machinery for pumping acids 
and lye used in the various chemical departments 
of the factory is also placed in the boiler-house. 

From the boiler-house the gases pass through an 
iron pipe into a cooling-house, where their tempera- 
ture is further reduced. In these coolers the gases 
travel through large aluminium pipes, over which 
water runs. This cooling is necessary in order to 
obtain suitable absorption afterwards. Having 
been cooled, they pass to the oxidation tanks, 
which are vertical iron cylinders lined with acid- 
proof stone. The object of this treatment is to 
give the gases time for the oxidation of the nitrogen 
to take place. The oxygen necessary for this 
is present in ample quantities in the air which 
accompanies the gases from the furnaces. The 
next treatment is that of absorption, which is 
carried out in towers filled with broken quartz, 
which neither nitric acid nor nitrous acids affect. 
In each row of towers there are centrifugal fans 
constructed of aluminium, which help the passage 
of the gases through the towers. The gases have 
an up-and-down motion through these towers, enter- 
ing the bottom of the first one, then passing up 





through the quartz packing in the second, then 
down the third; and so on until all nitrous acids 
have been extracted from the air. These towers are 
built of granite, some of them being shown in Fig. 7, 
page 607. While the gases are subjected to this 
process, water is allowed to trickle down through 
the towers, the water being gradually converted 
into weak nitric acid. The gases are also passed 
through wooden towers, where they come in con- 
tact with a solution of soda, The absorbing liquid 
enters the top of each tower, where it is distributed 
in jets from a series of earthenware pipes. The 
—- which performs this operation is shown 
in Fig. 8, page 610. In the wooden towers nitrate 
of soda is formed. 

The acid liquid, as it runs in a stream from the 
bottom of the granite towers, is collected in a 
granite cistern, seen in Fig. 9, page 610, from which 
it flows into ‘‘ montejus,” which serve to pump up 
the acid, which has to pass repeatedly through the 
towers before it is strong enough for the purpose 
for which it is intended. These ‘montejus” are 
constructed of stoneware strengthened with iron, 
and are worked by compressed air. They work 
automatically and send the acid up into large stone- 
ware jars, from which it again runs through the 
towers. In the wooden towers the separation of 
the remains of the nitrogenous gases is effected ; 
owing to the great absorbing power of soda and 
of the entire nitrous gases which pass through 
the towers, about 97 per cent. is absorbed from the 
accompanying air, and the nitric acid leaves the 
towers with a strength of about 30 per cent. by 
volume, and is collected in granite cisterns (Fig. 9), 
from which it is drawn to what are called the ‘‘ disso- 
lution works.” These are granite vats which are 
filled with limestone, over which nitric acid is 
poured. When this is done a violent effervescence 
takes place, the carbonic acid in the lime being 
driven off, while its place is taken by the nitric acid 
which forms with the calcium nitrate of lime or 
calcium nitrate. This is a watery solution, which is 
then pumped into vacuum evaporating pans, shown 
by Fig. 10, page 610. The concentration of the 
solution in these pans is continued until the weight 
of the liquid at a given temperature shows 13 per 
cent. of nitrogen. The evaporative process is then 
stopped and the solution is pumped into solidifica- 
tion chambers, which are fitted with shallow iron 
pans, the cooling of which is accelerated by means of 
cold air pumped underneath. One of the solidifying 
chambers is shown in Fig. 11. When sufficiently 
cool the nitrate stiffens into a mass as hard as stone, 
which is crystalline and brittle. This is broken 
into lumps before being crushed in ball mills, in 
which it is reduced to a granular state. By means 
of elevators it is then raised into storage bins, from 
which it can be tapped into casks which hold about 
2 cwt. net each, the casks being lined with paper 
to guard against damp. The limestone used varies 
somewhat in its constituents, and this variation 
affects the colour of the nitrate of lime produced. 
The nitrate is not only used for manure, but in 
chemical works for various pu es, and when 
used in this way it is not ground fine, but is run 
direct into iron drums, where it sets solid. 

With regard to the nitrate that is formed in the 
soda towers, when it leaves the towers it contains 
some bi-carbonate and also some nitrate of soda, as 
well as nitrite and water. In order to separate the 
nitrite from the other substances some of the water 
is first boiled away, and when concentration has 
proceeded sufficiently far the solution is run into 
pans, in which the crystallisation of the nitrite takes 
place. Some of these pans may be seen in Fig. 14. 
page 618. Thecrystalsare separated by centrifugal 
means, and are then dried in a current of hot air, 
after which the finished product is packed in casks 
containing 660 lb. each.» The nitrite of soda manu- 
factured in this way is used as the raw material in 
making certain aniline dyes. One of the chief 
features of these works at Notodden is that in none 
of the processes is there any coal used, the whole of 
the machinery being driven by electric power, the 
heating and evaporating being also done by this 
means, all the steam required. for these pur- 
poses being generated by the hot gases from the 
electric furnaces, and this brings us to the subject 
of the generation of the enormous amount of power 
required for the process. 

ith regard to the works that were found neces- 
sary in order to utilise the vast power represented 
by the Svaelgfos, we are not able to give many 
particulars. The works were, however, very exten- 
sive, and were, we understand, designed and carried 
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out entirely by Norwegian engineers. This, how- 
ever, does not apply to the machinery, which, for the 
most part, came from Scandinavia and the Continent. 
Some idea of the nature of the works that were 
necessary before the water power of the Svaelgfos 
could be made use of may be obtained from the 
three illustrations which are published in Figs. 15, 
16, and 17, page 618. They are reproductions from 
photographs, and show clearly the kind of work 
that the Norwegian engineers carried through so 
successfully. Fig. 15 shows the dam in winter-time, 
‘ig. 16 is the intake, and Fig. 17 the regulating 
‘ation. The turbines and generators used are 
hown in Fig. 13, annexed. There are four of each, 
‘ureet coupled, as shown. The turbines are each 
trom 10,000 to 11,700 horse-power, and they revolve 
t 250 revolutions per minute. The generators are 
iree-phase-current machines with 50 periods per 
econd, 600 amperes per phase, the voltage being 
0,000. We understand that these turbines are at 
resent the largest in the world. The power-station 
self is shown in Fig. 12. 

With regard to the efficiency of this factory's pro- 
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ducts as manure, numerous experiments have been 
undertaken by agricultural specialists in order to 
ascertain how they compare with natural nitrate of 
soda and sulphate of ammonia, and the results have 
proved very satisfactory. Many of these experi- 
ments have been made in this country, as well 
as in Norway, Sweden, France, Germany, Austria- 
Hungary, and Italy. In comparing nitrate of lime 
with nitrate of soda, it has been found by the 
trials that in effect nitrate of lime is fully equal 
to nitrate of soda, and in cases where the ground 
is deficient in lime it gives superior results. The 
two may be used in the same way, but it is natural to 
expect that nitrate of lime will give better results 
than. nitrate of soda on certain lands. When com- 
pared with sulphate of ammonia it is found that 
the results are in favour of nitrate of lime fertiliser, 
because, even supposing the two are equally good 
so far as the constituents they contain are con- 
cerned, sulphate of ammonia has to be changed 
into nitrate of lime before plants can make use 
of it, and during this process it may easily be 
washed away. The waste that may occur in 





this way is estimated to amount to about 10 per 
cent. 

During the first two years of their working the 
company produced about a couple of thousand tons 
per annum, the whole of which, with the exception 
of a few trial lots sent to England, they disposed of 
in Scandinavia and on the Continent. Since the 
new factory at Notodden has been in operation the 
output has amounted to about 20,000 tons per 
annum. The company have, however, now acquired 
vast resources in the way of water power, and are 
busy constructing large works, where they will be 
able to utilise the power of the famous Rjukenfos, 
the energy of which is estimated at about 250,000 
horse-power. When these works are finished it is 
expected that the annual output of nitrate of lime 
will be 100,000 tons, and this amount will probably 
increase rapidly as time goes on. The Sivan 
Company are represented in the United Kingdom 
by Mr. J. J. Beer, 15, Cullum-street, E.C. 








AEROPLANE FRAMES. 

TuE development of the aeroplane has necessitated 
spots forms of construction differing very consider- 
ably in detail from any previous form adopted by 
engineers, owing to the fact that the problem to 
be solved is in many ways unique. It is obvious 
thatany machine which flies in the air with its own 
power must be very light in proportion to that 
power. An aeroplane whose engine develops 50 brake 
horse-power must not weigh more than about half 
a ton, including its engine, petrol-tank, and acces- 
sories. In this respect, however, it is no different 
from the racing motor-boat or car, each of which can 
be made of about the same weight for the same 
power. Where the aeroplane is essentially different, 
however, is in its dimensions. A racing-car is only 
some 10 ft. long by 4 ft. wide, and a 50-horse-power 
racing-boat some 25 ft. long by 5 ft. wide, while an 
aeroplane must be made some 35 ft. to 40 ft. long 
and the same width over all to get the necessary 
surface and the attachments for the various parts. 
Hence the structure of the aeroplane must be very 
much lighter in proportion to its dimensions. 

In all aeroplanes the essential parts of the struc- 
ture consist of (1) the main wings, which carry the 
weight, and (2) the backbone, which carries at its 
after end the tail and controlling-rudders. In the 
case of biplanes there is usually, in addition to this, 
a forward extension, on which is mounted the elevat- 
ing plane. The engine and other weights are gener- 
ally placed on the centre line of the machine, either 
on the backbone itself or on specially strong longi- 
tudinals connected with the main planes. A chassis 
of some kind is provided with either wheels or skids, 
on which the machine can rest on the ground, and 
on which it runs to start and alight. 

When in flight it is obvious that there is an 
upward pressure on the whole of the surface 
of the planes, while the load is concentrated at the 
centre. The stresses on the backbone connecting 
the tail to the main planes are principally bending 
stresses due to the action of the tail. When at 
rest on the ground, however, the stresses will be 
due to the weight resting on the chassis, and will 
generally be reversed, and the. structure must be 
strong enough to bear this, and also a considerable 
amount of shock in case of running over rough 
ground in starting or landing. In order to comply 
with these conditions a great variety of materials 
have been used, the principal of which are wood, 
bamboo, steel wire, steel tube, and aluminium, and 
these have been used in all sorts of combinations 
with each other. Generally, however, a trussed 
girder of some sort, in which wood and steel wire 
are used in combination, is the most popular where 
it is practicable to use it. 

Aeroplanes fall generally into two classes—the 
biplane and monoplane; the former having two 
main planes na aa and the latter a single 
main plane. It will be convenient to deal with the 
former first, as the construction is the more uniform. 

Figs. 1, 2, and 3, page 614, show an elevation, plan, 
and end view respectively of the frame of a biplane 
of ordinary construction, divested of its chassis, 
engine, driving-seat, rudders, &c. It will be seen 
that the framing of each of the main planes consists 
of two-main cross-members A A, connected by short 
longitudinals B; the plane itself, whose position 
is shown by the dotted lines, consists of numerous 
longitudinal battens (not shown), on which the 
fabric is stretched. These main planes are con- 
nected by vertical wood struts C and steel-wire dia- 
gonal ties W in such a manner as to form a trussed 
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girder. The struts are generally placed nearer to 
each other at the centre of the plane, where the 
weight of the engine, &c., has to be carried, than 
they are towards the sides ; but their exact arrange- 
ment depends on the disposition of various other 
parts and on the ideas of the designer. 

The backbone forming the tail is constructed in 
a very similar manner to the framing of the main 
planes, and consists of two top and two bottom 
members E, E, tied together with struts C and 
wires W in a similar manner to the main planes. 
In the majority of cases biplanes have the propeller 
placed on the centre line, and behind the main 
planes, and therefore the two parts of the backbone 
must be kept far enough apart to clear it, as shown. 

The wood usually used is either ash or pine, or 
in some cases both. Ash is considered the more 
reliable, as it bends considerably before breaking, 
but pine is the lighter. In some cases ash is used 
for the principal members, such as A, A, E, E, and 
for the struts C, near the engine, where the 
greatest strain comes, while pine is used for those 
struts which have less strain. It will be observed 
that in this construction there are some 25 to 30 
vertical struts, and these have to be forced through 
the air at 45 miles an hour. They are therefore 
made of a section somewhat as shown in Fig. 4, to 
diminish the air resistance, and in order to make 
them as light as: possible they are made largest in 
the middle of their length, and tapered away at the 
top and bottom. 

e actual main planes, as also those of the tail, 
are constructed of battens fixed to the main 
members A, A, avout 1 ft. to 1 ft. 6in. apart, carry- 
ing the fabric. These are fixed in various ways, of 
which two common ones are shown in Figs. 5 
and 6. In the former’s case the battens are 
simply pieces of wood curved to the shape the 
planes are required to take, and fixed to the under 
side of the main members. In the latter the battens 
themselves are built up of thin pieces of pine with 
distance-pieces at intervals to keep them in shape, 
and to form the two into a girder, a transverse 
section near a distance-piece being shown in Fig. 7. 
In Fig. 5 the main members A A are not enclosed 
in the fabric, and, therefore, the air-resistance 
should theoretically be greater than in Fig. 6, 
especially if the battens of the latter type are pro- 
longed in front of the cross-piece and brought to a 
sharp edge, as is usualin monoplanes. In practice, 
however, excellent results are obtained with 
machines having wings as Fig. 5; these are certainly 
cheaper to build, and possibly in practice lighter, 
as there is only one thickness of fabric. In many 
cases the longitudinal struts are curved to form part 
of the wing surface, while in others no special struts 
are provided, the battens themselves serving to keep 
the main pieces A A apart. 

The exact sizes of the various parts of a frame 
will obviously vary considerably with the size of 
the machine, weights carried, and other details. 
It would theoretically be possible to calculate the 
stresses on the various members and proportion 
them accordingly, but owing to the very great 
depth of the girder in proportion to the weight 
carried, this would probably, in most cases, give 
sizes impracticably small, as it is necessary that 
there should be a certain amount of local strength. 
An idea of the lightness of the whole structure can, 
however, be obtained from the fact that in an aero- 
plane of 30 ft. spread across the wings the main 
members A A will be 14 in. square or slightly less, 
while the main longitudinals E E will probably be 
slightly smaller. The vertical struts C will be 2 in. 
by lin. to 1l}in., being thickest at the middle of 
their length. If the wings are built as in Fig. 5, 
the battens are about } in. by 3 in., with stiffer 
longitudinals at the uprights; while if built as in 
Fig. 6, the materials may be under } in. 

‘he wire tie-rods are usually about yy-in. in dia- 
meter, though some of the less important ones are 
somewhat thinner, and some constructors prefer 
to use a very large number >f very thin wires. 
Tightening screws are usual, but not by any means 
invariable, this being apparently a matter on which 
there is a difference of opinion among designers. 
The wires appear to be one of the parts of the 
machine which requires a good deal of attention, 
and a coil of wire and a pair of pliers were very 
much in evidence in the aeroplane sheds at Black- 
pool. The breakages seem to be due to vibration, 
as the calculated stresses must be, in most cases, 
very small. It is no doubt for this reason that the 


best results appear to be got with a soft grade of 
steel, the harder grades being more liable to break 





in spite of their higher tensile strength. ‘‘ Piano 
wire,” while often spoken of in connection with 
aeroplanes, is therefore not so much used, being 
very hard, In view of their liability to break, it 
would at first sight appear dangerous to trust to 
wires, but in practice it is probable that with such 
an extensive system of trussing the breakage of one 
or two wires in no way endangers the whole struc- 
ture. The wires are kept carefully oiled to prevent 
rust. 

The framing for carrying the elevating plane in 
front is variously arranged in different makes, that 
shown in Fig. 1 being the arrangement adopted by 
Farman. Inthe Voisin machine, however, the longi- 
tudinal bearers which carry the engine and driving- 
seat are built up as a trussed girder and are pro- 
longed to carry the elevating plane, as in Fig. 8 ; 
and this girder is cased in so as to form a protec- 
tion to the steersman. In the Wright machine the 
skids on which it rests on the ground are pro- 
longed for the same purpose, and a system of 
wood trusses with no wires is used (Fig. 9). 

If the wings are arranged so that they are warped 
to maintain the balance, the diagonal wires towards 
the outer ends of the after pair of main members A 
are omitted, and replaced by wires leading to the 
control-lever. In many biplanes, however, the 
main wings are not warped, balance being main- 
tained by supplementary wings. 

The principal variations in the construction of 
the tail are those due to the nature of the surfaces 
to be supported and the position of the propeller. 
Where the latter is placed in the centre line and 
behind the main planes, the backbone must of 
necessity be so arranged as to leave room for it. 
In some cases, however, there are two propellers 
driven by chains, one on each side of the centre 
line—e.g., the Wright and Cody machines—and in 
this case the backbone can be much more compact. 
In the case of the Wright machine, also, there is no 
supporting surface in the tail, and the rudders are 
comparatively near to the main planes ; hence the 
backbone is shorter and of more simple construction. 

In the case of the latest Voisin aeroplane the en- 
gine is placed in front of the steersman, and the pro- 
peller is direct-coupled, working in front of the main 
planes, as in a monoplane, while the front elevating 
plane is dispensed with, and a hand-control to the 
tail plane substituted. The backbone is then made 
a compact trussed girder, very much like that of a 
monop!ane, and is carried right through from the 
tail to the front of the main planes, the engine, 
steersman’s seat, &c., all being placed on it. In 
fact, the construction is much like that of a mono- 
plane, with the exception that there are two main 
planes. 

The framing of the monoplane is in many ways 
much simpler than that of the biplane, as the wings 
need not & built into the machine in the same way 
as in the biplane, but are usually constructed as 
more or less separate units, which are attached to 
the backbone. It is possibly in consequence of this 
that the frames of monoplanes present a very much 
greater divergence in their construction than those 
of biplanes. 

The construction of the monoplane is simplified 
by the fact that it is invariably controlled entirely 
by a tail, and has no elevating rudder in front, 
while the engine is mounted, as a rule, on the back- 
bone itself, and has a direct-coupled propeller 
working in front of the main plane. Hence the 
backbone can be of compact dimensions, as there is 
no need of special provision for the propeller to 
clear it. The construction which is most similar 
to the biplane is that in which the backbone 
is a similarly-trussed girder, an example of which 
is shown in Figs. 10, 11, and 12, this being 
the general arrangement used by Blériot and 
others. In this case four main longitudinals E E 
are joined together by suitable wooden struts C and 
wire-ties W, the outside dimensions being usually 
large enough for the steersman to sit inside, or 
from 18 in. to 2 ft. square at the front, tapering 
towards the tail. The main longitudinals are pro- 
longed beyond the wings to form an attachment for 
the engine, and at the after-end there are suitable 
attachments for the tail. The wings can in this 
case be built as entirely separate portions fitting 
into two sockets in the main members. In order 
to sustain the upward pressure when in flight, a strut 
G is a below the backbone, and from this 
ties H are stretched to the wings. A similar strut 
and ties are provided above the backbone to take 
the weight when the machine is at rest. In addition 





to these, there are ties J leading from the strut 








G to the after part of the wings for the pur- 
pose of altering their angle, these being under 
the control of the steersman. There are usually 
two main ties to each wing, as shown, and two 
to the after edge. These ties are often “made 
of flat steel ribbon to diminish the air resistance. 
The lower strut sometimes forms part of the 
framing which carries the wheels. 

Although in the monoplane the depth of the 
girder forming the backbone ‘is very much less 
than in the biplane, the main longitudinals aie 
not, in practice, made heavier as a rule, but 
rather the reverse. The vertical struts are, on the 
whole, distinctly lighter, and, as they are shorter, 
this is doubtless justifiable. This being so, it is 
evident that the deep girder of the biplane will not 
be any lighter than the shallow one of the mon - 
age the reason being that full advantage cannot 

taken of the depth in reducing the scantlings of 
the parts on account of the necessity for local 
strength. 

There are several modifications of the type of 
backbone shown in Figs. 10 and 11. In some cases 
the section is made triangular, the two bottom 
longitudinals being replaced by a single one. In 
the ‘‘ Antoinette” not only is the section tri- 
angular, but the vertical struts and diagonal 
wire ties are replaced by diagonal wood struts, the 
general arrangement of these being as Figs. 13 
and 14. In some cases, instead of the backbone 
being built as an cpen girder, it is planked over 
with very thin wood, generally }-in. mahogany, 
and this can, if desired, be formed into a sharp 
nose in front, as in a boat, to cut the wind. In the 
‘** Antoinette” part of the length is planked with 
wood, and t covered with canvas, the planking 
being used for the part just aft of the main wings, 
where the strains are probably greatest. 

Several monoplanes have been built with framings 
varying considerably from the wood and steel 
girder. The R.E.P., for instance, has a frame 
composed entirely of steel tube. The ‘‘ Demoi- 
selle,” of Santos Dumont, originally had a single 
bamboo to form the backbone and support the tail, 
the seat, &c., being really supported direct from 
the wings. This has, however, now given place to 
an arrangement of three bamboos, about 2 in. in 
diameter, connected with struts of steel tube and 
wire ties, the general arrangement being as Figs. 15 
and 16. The engine is fixed to the top longitudinal, 
while the seat consists of straps across the two 
bottom ones. The members L, L form part of the 
wings, and are built into the framing, and help to 
support the engine. The carrying-wheels are on 
a cross-piece fixed to the lower bamboos. 

The construction of the main planes or wings of 
the monoplane varies somewhat from that of the 
biplane. In the latter the wings simply consist 
of ribs laid on the main framing, which is itself an 
elaborately trussed girder. In the former, how- 
ever, the wings are generally made as separate 
units and must therefore have considerable strength, 
as they are only attached to the main structure at 
a few points. While there are many variations in 
detail, the general structure consists of two main 
spars M and N (Fig. 11), which fit into sockets at O 
inthe backbone. The forward of these sockets may 
be a tube going right across the backbone as shown, 
but the after one is usually of some more flexible type 
to allow of the warping of the wings, the greater 

rt of the weight being apparently intended to be 
Goene by the front spar. Each of these spars is 
supported by the ties H and J, but as these are not 
numerous, the spars must have considerable depth. 
To expose them would therefore ertail consider- 
able wind resistance, and the wings are therefore 
so arranged that there are suitably curved sur- 
faces to enclose them, as shown in Fig. 17. The 
spar M is in this case not placed at the extreme 
front edge of the plane, as is often the case in 
biplanes, but is sufficiently far from it to allow of 
the two surfaces being brought to a more or less 
sharp edge, the exact sharpness varying very much 
with different makes. 

The main spars are usually of wood, and 
various makers adopt very different sections to 
secure the greatest lightness for strength. Solid 
sections are sometimes used, as shown at N, and 
in other cases H-sections, as shown at M. In 
some cases the spars are built-up lattice girders. 
Steel tube has also been employed, but it is not 
adapted for easy attachment. 

In some cases, where the wings are large, the 
system of having direct ties only to the wings 1s 
not considered enough, and they are in themselves 
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trussed, as shown in Fig. 18, page 614. In this 


case struts P are provided about the mid length of | i 


the wing, and wires R lead from the root of the 
wings over the struts to a point near the tip. The 
main ties are then brought to the root of the strut P. 
The general construction is similar to the crosstrees 
of a sailing-boat, but it seems doubtful whether it 
would not be more satisfactory to arrange for taking 
the strains more directly, as the struts must entail 
some wind resistance. 

The framing of the various subsidiary planes, 
rudders, &c., is in general on the same lines as the 
main framing. Figs. 19 and 20, subjoined, show 
the framing of a rudder, from which it will be seen 
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that it consists essentially of a frame S, having a 
cross- piece T for the attachment of the controlling 
wires, and that this is stayed to the frame of the 
rudder by various wires W. Both surfaces of such 
a rudder are usually covered with fabric, and the 
numbcr of battens to carry it varies with the size, 
as also does the number of wires. 

Comparing the various constructions of mono- 
plane backbones, the triangular section should 
probably be slightly lighter than the square, as it 
eliminates one longitudinal. The result will, how- 
ever, probably depend on whether the arrangements 
of the machine are such that it is as easy to attach the 
parts to the triangle as to the square. The system 
of diagonal wood struts also appears to be lighter in 
practice than the vertical struts and wire ties with 
their attachments. There seem to be distinct ad- 
vantages in planking over the backbone with this 
wood. This planking weighs under 3 lb. per 
square foot, and it is probable that its weight can 
quite easily be saved out of the strutting, equal 
strength being assumed. It also forms a very 
smooth exterior, with little air resistance. The 
bamboo framing is very interesting, as it is em- 
ployed on the lightest flier yet made ; but it may 
he very much doubted whether the lightness of the 
machine is due to its system of framing. In the 
Demoiselle the usual seat is replaced by a couple of 
Straps, while many of the usual attachments, such 
as a spring-mounted chassis to carry the steersman 
some way from the ground, &c., are dispensed with, 
and it is probably mainly to this economy that its 
lightness is due. The wings are also very small 
and of very light construction, with the supporting 
wires very close together. 

Altogether the construction of aeroplane frames 
shows great ingenuity in the problem of combin- 
ing lightness with strength, but it appears likely 
that in the future there will be still further im- 
provement in this direction. Wood is probably the 
most promising material if properly used, and it is 
now possible to procure it ready made into con- 
venient sections for light structures. For instance, 
in addition to hollow round sections, which have long 
been familiar in small-boat racing, it is now possible 





to get oval sections, as in Fig. 21, and H section, as 
in 


igs. 22 and 23. The hollow sections are made 
by splitt 


ig-22) | ~ 


them out, and fixing them together again, partitions 
being left at intervals to stiffen the sides. The 
H sections are milled, and often have bits left solid 
to stiffen the flanges as shown. 

It would probably repay anyone designing aero- 
plane frames to study carefully the methods of con- 
struction used in small racing-boats, both in sailing 
boats and motors. In these the difference between 
winning and losing races is almost entirely a ques- 
tion of weight ; and there has been a very great 
deal of experimental work done, as there is plenty 
of competition, and no lack of money. The problems 
in the two cases are also very similar in the fact 
that the stresses on the structures are almost en- 
tirely produced by fluid pressures, except those 
caused by the vibrations of the motor. There must, 
of course, be many differences in construction, but 
there may be a good deal of information to be got 
as to the best materials for particular jobs. For 
instance, bamboo, which appears at first sight a 
most suitable material for light spars, has been 
largely superseded in boats by artificial, hollow, 
wooden rods. Single wires for shrouds, &c., have 
also been found to be far less reliable than stranded 
wires, as the latter show signs of weakness before 
breaking, while the former do not. The wager 
boat might also afford some lessons. 

The hull of a sculling-boat 30 ft. long only weighs 
about 20 1b., and carries a load of some 160 lb., 
concentrated entirely in the middle of it, and is 
therefore probably lighter in proportion to the load 
carried than the backbone of any aeroplane. Its 
design is the result of exhaustive trial and error, 
and therefore well worthy of study. 
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A TURBO-ELECTRIC LOCOMOTIVE. 
Art the opening meeting of the session of the Glasgow 
University Engineering Society, on the 28th ult., the 
Hon. President, Mr. Hugh Reid, M. Inst. C.E., of the 


the four motors in series—series-parallel and parallel, 
according to the drawbar pull to be exerted—and the 
regulator for controlling the voltage in the electrical 
circuit, and consequently the speed of the train, are all 
placed together on the driver's platform. 

The whole of the foregoing plant was mounted u 
strong under-frame, carried upon two eight-wheel 
pound bogies. 
motors. 


na 
com- 
Each bogie carried two of the four driving 








LLOYD'S REGISTER OF SHIPPING. 

THE annual report of Lloyd’s Register of Shipping, just 
issued, states that at the close of the year ended June 30 
last, 10,424 merchant vessels, registering over 20} million 
tons gross, held classes assigned by the Committee of 
Lloyd’s Register. The serious depression which has 
existed for so long a time in the shipbuilding industry is 
again reflected in the amount of tonn classed by the 
Society during the year, which is considerably below the 
very high average attained in recent years. This decrease 
is not a matter for surprise in view of the fact that the 
total tonnage under construction in the United Kingdom 
at the end of June last was less than 53 per cent. of the 
amount building three years before. Classes were assigned 
by the Committee to 550 new vessels. Their registered 
gross tonnage amounted to 854,984 tons. Of these 
vessels, 481, of 845,719 tons, weresteamcrs, and 69, of 9265 
tons, were sailing ships. Of the total, 470,137 tons, or 55 
per cent., were built for the United Kingdom, and 384,847 
tons, or 45 per cent., for the British Colonies and foreign 
countries. There have received the 100 A 1 class since 
June, 1908, 44 steamers of upwards of 5000 tons each. 
Seven steamers, each over tons gross, of which the 
turbine s.s. Chiyo Maru is the largest, were built in 
Japan, and, except that of the vessel named, fitted with 
machinery made in that country. Thirty vessels, of 
121,478 tons, were designed for the carriage of oil in 
bulk, and several others intended for special passenger 
services, 

In the course of the year the plans of 530 vessels in- 
tended to be built of steel, 52 of wood, and 1 composite 
—making a total of 583 vessels—were submitted for the 
Committee’s consideration, with a view to’the approval 
of the vessels for classification by the Society. During 
the year 477,513 tons of ship and boiler steel were tested 
by the Society’s surveyors at home and abroad. At the 
present time there are 71 steel-manufacturing firms in 
the United Kingdom, and 149 abroad, recognised by the 
Committee for the production of steel for use in the 
construction of vessels and machinery intended for 
classification in Lloyd’s Register-Book. Prior to such 
recognition being extended to any establishment, it is 
necessary that the works shall have been inspected and 
reported upon satisfactorily by the Society’s surveyors. 
The Society’s surveying staff at the present time con- 
sists of 308 officers. During the past year several im- 
portant changes have occurred in the personnel of tle 





North British Locomotive Company, delivered an 
address, in which he made reference to a turbo-electric 
locomotive his firm is now building. This new 
engine is a self-contained electric locomotive, gene- 
rating, as the Heilmann locomotive was designed to 
do, its own electricity. The Reid-Ramsay engine 
carries a boiler, steam-turbine, dynamo, motors, and 
condensing plant. It is an experimental locomotive, 
and it is Saved to try it, when completed, on main- 
line express passenger work, when interesting com- 

risons should be possible. Its construction has 
involved lengthy and expensive experimental work. 
We give below a brief description of this interesting 
venture, taken from Mr. Reid’s remarks on Thursday, 
the 28th ult., as reported in the Glasxj,ow Herald. 
Mr. Reid said :—- 


Steam was generated in a boiler of the ordinary loco- 
motive type, fitted with a superheater, and the coal and 
water supplies were carried in the side bunkers and side 
water-tanks at both sides of the boiler. The steam from 
the boiler was led to a turbine of the impulse type, running 
atas of 3000 revolutions per minute, to which was 
directly coupled a continuous-current, variable-voltage 
dynamo or generator. The dynamo supplied electrical 
ene of from 200 to 600 volts to four series-wound 
traction motors, the armatures of which were on the four 
main or driving axles of the locomotive. The exhaust 
steam from the turbine passed into.an ejector condenser, 
and was, together with the circulating condensing water, 
delivered eventually to the hot well. As the water of 
condensation was free from oil, it was returned from the 
hot well direct to the boiler by means of a feed-pump. 
The supply of water carried in the tanks was circulating 
water = condensation purposes. This condensing water 
was circulated within practically a closed cycle by means 
of small centrifugal pumps driven by auxiliary steam- 
turbines placed alongside the main turbine and dynamo. 

he cycle of the condensing water was from the tanks 
through the first pump, then through the condenser, where 
it became hea in condensing the exhaust steam, and 
then to tke hot-well. From the hot-well it passed 
through the second pump to the cooler, situated in front 
of the locomotive, where the full benefit of the blast of 
air caused by the movement of the locomotive, aided by 
a fan, was utilised for cooling the hot circulating water. 
After passing through the cooler the water was returned 
to the supply tanks. 

In the experimental locomotive the induced draught 
in the ordinary steam locomotive was replaced by forced 
draught provided by means of a cma turbine-driven 
fan. The fan was placed within the cooler so as to 
deliver hot air to the fire, and at the same time assist the 
current of air through the cooler. The small switchboard 





and the instruments required, the controller for grouping 


Society’s surveying staff. Prominent among theee is the 
retirement of Mr. Harry J. Cornish from the position of 
Chief Ship Surveyor, to which he was appointed in 1900, 
| in succession to the late Mr. Benjamin Martell, whose assis- 
tant he had been for the previous thirty years. Through- 
out Mr. Cornish’s long and honourable connection with 
the Society he was intimately concerned in the application 
of the Society’s rules and the improvements which have 
been made in them from time to time to meet the develop- 
ment in the size and types of merchant vessels, notably 
the recent revision of the Society’s rules for steel vessels, 
in the preparation of which Mr. Cornish and his colleagues 
had been engaged for along time. The Committee have 
appointed, to succeed Mr. Cornish as Chief Ship Sur- 
veyor, Mr. 8. J. P. Thearle, who has been a curveyor to 
the Society since 1876, and during the last nine years 
assistant to the Chief Ship Surveyor. 

Since the issue of the last report it has been found 
necessary to further increase the number of exclusive 
surveyors abroad. Ship and engineer surveyors from the 
home staff have been selected for Bombay, Shanghai, and 
New Orleans, whilst another addition has been made to 
the staff of exclusive surveyors at Copenhagen. At Bilbao 
an exclusive ship and engineer surveyor has been ap- 
pointed to act with the present non-exclusive surveyor at 
that port. The Society’s steel-testing duties in Oentral 
Europe have increased to such an extent as to necessitate 
the appointment of a resident surveyor at Vienna, in 
addition to those already stationed at Diisseldorf, for the 
express purpose of carrying out this work. 

At the present time there are 53 exclusive surveyors at 
ports abroad, and when the new appointments referred to 
are completed there will be 57 such officers. 

In referring last year to the adoption by the German 
and French Governments »f freeboard rules and tables 
substantially —e with the British regulations, the 
Committee expressed the hope that the Governments of 
other maritime Powers would shortly see their way to 
adopt similar measures. Subsequently the Committee 
yenes the Board of Trade with the suggestion that 
| the time was opportune for taking further steps with 
| the object of bringing about an international agreement 
upon this important subject.. In reply to this suggestion 
the Board of Trade were pleased to inform the Com- 
| mittee that they had addressed a communication to the 
Foreign Office to the effect that representations to this 
end should be made to the various maritime Powers. 
The Committee are glad to know that this action of the 
| British Government is likely to he instrumental in pro- 
| moting satisfactory results, as at the present time the 
Governments of various countries are giving the subject 
their earnest consideration. 

The new French Shipping Law, to which allusion was 
made in last year’s report, is now in operation. Under 





the provisions of this law, the classification of Lloyd's 
Register is accepted by the French authorities as render- 
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THE CONSTRUCTION OF AEROPLANES. 
(For Description, see Page 611.) 
; Fig. 5. 
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ing vessels eligible to be granted the requisite permis -de | which are now compulsory in the case of French vessels. 
navigation so far as regards structure and condition of | The law further provides that, not only French vessels, 
hull and machinery and equipment of anchors and cables. | but vessels of all other nationalities are subject to survey 
Similarly, so long as they retain their classification, | (visite de partance) by the Government surveyors 
vessels sailing under the French flag are exempted from | before leaving French, Algerian, and French colonial 
certain official periodical surveys, including surveys in rts. In this connection the classification certificates of 
dry dock, which are prescribed by the law. This Society | Lloyd’s Register, so far as they apply, are recognised oy 
is also empowered to assign and certify the freeboards | the French authorities for British vessels, so that suc 





R 





vessels, when provided with the Society’s certificates and 
with valid certificates of freeboard, life-saving appliances, 
lights and fog-signals, will be exempted from detaile: 
survey in the same way as French-classed vessels are 


exempted. : ' : 
There are recorded in the Register-Book at the present 

time 404 vessels fitted with wireless te‘egraphy, and 362 

vessels fitted with submarine signalling apparatus. 
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WATER-PICK-UP APPARATUS FOR TANK-ENGINES; L. AND 


MR. GEORGE HUGHES, CHIEF MECHANICAL ENGINEER, HORWICH. 
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THE general convenience of picking up water for 
locomotives from a trough, while running, together 
with the quicker service and longer distances for 
which tank-engines are nowadays employed, has led 
to the fitting of such locomotives with scoop pick-up 
in which, of necessity, provision is made for taking 
water when running in either direction. 

_the form of apparatus in use on tank-engines of 
the Lancashire and Yorkshire Railway, and operated 
by vacuum gear on the system originally introduced by 
Mr. J. A.F. Aspinall, when chief mechanical engineer of 
the line, is shown in Figs. 1 to 7, annexed. Aside eleva- 















tion of the gear is shown in in Fig. 7. In this position the ports for the pipes 
Fig. 1, and end views in Fig. 2. | leading to the top and bottom of the vacuum cylinder 
The latter are both views are in communication with the atmosphere. The 
taken on the right side of the | sesame therefore, is inoperative, and the counter- 
engine, that to the right-hand | balance, shown in Figs. 1 and 3 behind the gear, holds 
of Fig. 2 being taken facing |the two scoops in their highest position. On the 
forward, and “that to the left | operating handle being thrown over to the position 
looking towards the trailing corresponding with Fig. 8, the top of the vacuum 
end. It will be seen that | cylinder still remains in communication with the 
the arrangement includes a | atmosphere, but the pipe leading to the underside of 
breeches pipe, two scoops, and | the piston is now in direct communication with the 
@ vacuum sack. The prin-| vacuum reservoir. The state of equilibrium on either 
ciple of the arrangement is side of the piston is thus disturbed, and the piston is 
the same, of course, as in the | forced down, this action lowering the scoops into the 
— Ramsbottom scoop | water-trough. Throwing the lever over into the other 
and trough, the scoop being | position (Fig. 6) reverses these conditions ; air is ad- 
lowered into the trough when | mitted to the lower side of the piston, while the upper 
water is required. The water | is put into communication with the vacuum reservoir ; 
passes up the breeches pipe | thereupon the piston is forced upward, and the scoops 
and overflows at the top into | are withdrawn from the trough. This action is fol- 
the tank. The scoop is ope- | lowed by the return of the operating handle to the 
rated by the vacuum r | mid-position, corresponding to that shown in Fig. 7, 
shown, Figs. 4 to 7 illustrating | when the counterbalance keeps the scoop out of the 
the valve for working it. It | water. The handle and quadrant fitted to the operat- 
will be seen that two pipes |ing valve are shown, the former in Fig. 5, and the 
connect respectively the upper latter in Fig. 4. The handle is fitted with a spring 
and lower side of the vacuum | grip-lock, which engages with notches in the quadrant. 
cylinder with the operating- | On the handle being srip the bolt of this lock is 

A third pipe is carried from this valve to the | withdrawn, and the handle may be moved. 
The piston-rod of the vacuum-cylinder is connected 
(Fig. 3) with a lever fixed to the pivot of one of the 
and prolonged to link up with a lever fixed 





posttion of Plug 


scoop ts tn water 


Relative 
when 





valve. 
vacuum reservoir, a rectangular-shaped tank shown in | 
Figs. 1 and 2 and placed on a level with the foot-plate. 


The operating valve has es corresponding to bage se 
the three pipes and also an additional port leading to to the pivot of the other scoop. In this way the one 
the atmosphere. The cock has three positions ; these |movement of the piston depresses or raises both scoops. 
are shown on the dotted quadrant in Fig. 6, while | The scoops fit as closely as possible to the lower mouth 
the sections of the cock in that figure and in Figs. 7 of the breeches-pipe, the faces being struck to a radius 
and 8 show the positions of the ports and 4 | having a common centre with the scoop pivots. The 

On Fig. 6 the ports are marked so as to show to which | lower end of the breeches-pipe is fitted with a flap- 
part of the apparatus they communicate. The position valve (Figs. 1 and 3), which is automatic in action, 
occupied under ordinary running conditions is shown being, if in the wrong position, thrown over by the 
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water rushing 7 the scoop. ‘This valve prevents the 
water escaping by the other scoop, and directs it up 
into the vertical pipe. It is scarcely necessary to 


int out, perhaps, that although both scoops are 
owered into the trough, one will be idle whichever 
way the engine is running. We are indebted to Mr. 
George Hughes, of Horwich, the chief mechanical 
engineer of the Lancashire and Yorkshire Railway, 
for the drawings which are reproduced in our en- 
gravings. 





NOTE3 FROM THE UNITED STATES. 
New York, October 27. 

Near y all the western railway systems are extend- 
ing their mileage into new agricultural areas in which 
large sections will depend for their fertility upon irri- 
gation. Among these enterprises may be mentioned 
the work about being entered upon the Chicago, 
Burlington, and Quincy Railroad in the Big Horn basin 
in Wyoming, where the sum of 17,000, dols. is to 
be peel by public and private enterprise. The 
greatest activity prevails among railroads in ordering 
steel cars and locomotives. The car companies within 
the past ten days have booked orders for over 13,000 
stcel cars. The Baltimore and Ohio Ruilroad, in addi- 
tion to its large order two months ago, has placed orders 
for 2300 steel hopper cars, which are inc uded in the 
above total. These orders have been distributed 
as follow:—The Pressed Steel Car .Company, 5500 ; 
Standard Steel Car Company, 2750; the American Car 
and Foundry Company, 4975 ; the Cambria Steel Com- 
pany, 300; the Barney and Smith Company, about 
1600; in addition to this the Lake : shipyards are 
crowded with work, and these recent additional orders 
will force them into the market for large quantities 
of plates. The plate-mills of the country are taxed to 
their utmost capacity, and this pressure must continue 
until at least next summer. The structural-mill capa- 
city is well sold "p. but the pressure is not as great as 
for steel plates. The present rush for steel material 
is said to be the greatest in the history of the country. 
As indicative of the demand for common labour in this 
country, it may be mentioned that for the first nine 
months of last year 90,000 Italians emigrated from 
Italy, and for the first nine months of this year the 
number was 260,000. For the first nine months of last 
year 220,000 left America, and for the first nine months 
of this year the number fell to 84,000. The greatest 
scarcity in steel products is in billets, and prices have 
jumped. The American Sheet and ‘Tin-Plate Com- 
pany started ten more mills last week. The sheet- 
iron mills are all crowded with business. All buyers 
of steel products are more or less alarmed, not only 
over the advance in prices, but also with reference to 
the possibility of not being able to get steel at all. 
The Baltimore and Ohio Railroad has now orders 
eee for 110 locomotives, besides a large stock of 

ox-cars, gondolas, refrigerator-cars, including 2000 
coke-cars and 4000 hopper-cars. The agricultural 
implement manufacturers have been running at top 
capacity for several weeks, and the foundry companies 
are doing nearly one-half more work than eight months 
ago, 

Copper is in poor demand this week, and there are 
rumours of a proposed merger of the leading copper 
interests. The activity of the tin-plate mills indicates 
heavy buying in the near future. The market for 
tin-plate is strong. Lead is selling at 4.324. 








“Tae Loca, Government Revirw.”—We have _re- 
evived a copy of the first issue of this new monthly, which 
is published at the price of 1s. by Messrs, Simpkin, 
Marshall, Hamilton, Kent, and Co., Limited, 4, Orange- 
street, Haymarket, W.C., and 23, Paternoster-row, B.C. 
This first number contains a series of interesting articles 
on “The Afforestation of Commons,” ‘* City Bridges and 
the Bridge House ‘I'rust,” ‘‘German Municipal Govern- 
ment,” and on other points of local government ; also notes 
on open spaces, rights-of-way, municipal finance, and so 
forth. 





Tur Hartness Fiat Turret-Latir.—We have re- 
ceived from the Jones and Lamson Machine Company, 
of 97, Queen Victoria-street, E.C., a copy of ‘‘ Machine 
Building for Profit and the Flat Turret-Lathe,” which 
is a publicacion devoted to a description of the Hartness 
flat turret-lathe. It is divided into two sections, the 
first consisting of a disquisition in # somewhat American 
strain, dealing with business enterprise and things in 
general; while the second cortains a description of 
the latest type of this well-known lathe. This secon 


le ‘t is ae illustrated, and describes the 
athe throughout, dealing particularly with the chip- 
breiking tool-holder and the new ‘sharp - edge” 


tools. These tools are ground without clearance, and 
have a flat face which bears against the work below 
the cut. With this system it is possible to use a much 
more acute angle for cutting than is possible with the 
usual form of tool, and, as the cutting edge is so well 
backed up, the tool stands up satisfactorily to its work. 
The long shavings which are uced are broken up to 
convenient lengths in the chip-breaker. A large amount 


of information in reference to setting up and operating is | 
given, which is likely to be of service to users. 





d the owners of blast-furnaces in Scotland and the blast- 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. | 
Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was quietly steady and a business of about | 
3500 tons of Cleveland warrants was done at 51s. . and 
51s. cash, 51s. 44d. one month, and 52s. and 52s. 1d. three | 
months. Closing sellers quoted 51s. 1d. cash, 5ls. 5d. 
one month, and 52s. 2d. three months. In the afternoon 
the market was stronger, and dealings in Cleveland 
warrants took place at 5ls. 3d. cash and 5ls. 6d. one) 
month. The turnover was limited to 1500 tons, and the | 
closing rates were 24d. to 3d. up at 51s. 4d. cash, 51s. 8d. 
one month, and 52s. 44d. three months sellers. On) 
Friday morning the tone was again firm and 7500| 
tons of Cleveland warrants changed hands at 5ls. 5d. 
and 5ls. 6d. cash, 5ls. $d. twenty-four days, and at 
51s. 9d. and 5is. ag one month. Sellers’ closing prices 
were 51s. 54d. cash, 51s. 10d. one month, and 52s. 74d. 
three months. In the afternoon the business consisted of 
2500 tons of Cleveland warrants at 51s. 7d. twelve days, 
51s. 10d. and 51s. 104d. one month, and 52s. . three 
months. At the close there were sellers at 51s. Bed. 
cash, 51s. 10d. one month, and 52s. 64d. three months. 
Monday morning the market exhibited a stead 
tone, and Cleveland warrants were done at 5ls. 
and 51s. 5d. cash and four days, 51s. 9d. one month, and 
52s. 6d. three months. The turnover amounted to 6000 
tons, and closing sellers quoted 51s. 6d. cash, 51s. 10d. one 
month, and 52s. 64d. three months. In the afternoon the 
tone was a little easier, and 3000 tons of Cleveland warrants 
were dealt in at 51s. 44d. cash and three days. Sellers at 
the close were quoting 1d. down from the previous session 
at 51s. 5d. cash, 51s. 9d. one month, and 52s. 54d. three 
months. On Tuesday morning the market was very 
quiet, and barely steady. The dealings consisted of 1500 
tons of Cleveland warrants at 51s. 8)d. one month, and 
the closing quotations were 51s. 44d. cash, 51s. 9d. one 
month, and 52s. 44d. three months sellers. In the 
afternoon a good tone was in evidence, but the market 
was dead idle. Sellers of Cleveland warrants at the close 
named 51s. 5d. cash, 51s. 94d. one month, and 52s. 6d. 
three months. No business was reported. When the 
market opened to-day (Wednesday) the tone was steady, 
but business was very quiet, and only amounted to 1000 
tons of Cleveland warrants at 51s. 54d. seven days: 
Closing sellers’ prices were 51s. 54d. cash, 51s. 94d. one 
month, and 52s. 6d. three months. In the afternoon 
there was again very little doing and prices were easier. 
One lot of Cleveland warrants at 51s. 34d. cash com- 
prised the turnover, and at the close sellers were quotin 
ied. down, at 5ls. 4d. cash, 51s. 8d. one month, an 
52s. 44d. three months. The following are the market 
quotations for makers’ (No. 1) iron :—Clyde and Lang- 
loan, 62s. 6d. ; Calder and Gartsherrie, 63s. ; Summerlee, 


| 


65s. ; and Coltness, 88s. (all shipped at Glasgow); Glen- 
garnock (at Ardrossan), 64s. ; Shotts (at Leith), 63s. ; 


and Carron (at Grangemouth), 65s. 6d. 


Sulphate of Ammonia. — The sulphate of ammonia 
market has had rather a dull tone lately, and the price 
has eased off a little. The quotation to-day is 11/. 5s. 
per ton for prompt delivery, Glasgow or Leith. Last 
week the shipments from Leith Harbour amounted to 
1410 tons. 


Scotch Stecl Trade.—Affairs in the Scotch steel trade 
have exhibited rather a better tendency within the past 
week, but improvement is not general. A few of the 
makers state they that are a little better off for specifica- 
tions for shipbuilding material this week, but some of the 
others are not sohappily placed. On the whole it cannot 
be said that consumers seem in any hurry to send out 
inquiries for their requirements of new material. Light 
sections are still in good request and a fair business is 
passing. The export trade in general is practically un- 
changed, and is only moderately good. One export order 
reported this week, which has been placed with makers 
here, through a local merchant firm, is for 800 tons of 
large-sized boiler plates for Sydney, New South Wales. 
The official list of prices is without change. 


Malleable-Tron Trade.—The West of Scotland malleable- 
iron trade has not exhibited any sign of betterment, and 
new work is as difficult to procure as ever. With a 
dearth of inquiry employment is only of an irregular 
character. 


Scotch Pig-Iron Trade.—The Scotch pig-iron makers 
report a quiet demand for the ordinary qualities, and 
they also state that large deliveries are being made 
against orders on hand. Several new export engage- 
ments have been entered into, and for the present pro- 
ducers are as busy as possible. Little change has taken 
place in the position of hematite ; makersare not booking 
many new orders owing to the price, but deliveries con- 
tinue good. 


Scotch Blast-Furnacemen’s Wages Increased. — As a 
result of the report by Mr. John M. McLeod, C.A., Glas- 
gow, to Messrs. James C. Bishop and James Gavin, 
joint secretaries of the Board of Conciliation between 


furnacemen, as to the price of Scotch pig-iron warrants in 
the Glasgow market for the months of August, Sept- 
ember, and October, a rise of 24 per cent. takes place in 
the workmen’s wages. 


Scotch ee gee ge Reg Scotch shipbuilding returns 
for the month of tober are very satisfactory, and 
amount to 21 vessels, with a total of 49,169 tons. These 
figures were made up as follow:—The Clyde, twenty 
vessels, 49,079 tons; the Tay, 1 vessel, 90 tons. In look- 
ing at the Clyde output we find that it is the largest 
total fer any month this year, and is also about the 
average for the month of October. It is the largest out- 





put for the month during the past ten years, with the 


single exception of October, 1905, when the figure was 
57,910 tons. The ten months just finished have given 
us 184 vessels, of 317,528 tons, from Clyde yards, which, 
although about 192,009 tons short of the previous 
best for the same od, is nevertheless a most satisfac- 
tory figure under thecircumstances. Messrs. John Brown 
pes § Co., Clydebank, have secured a contract for a turbine 


| steamer for the Great Eastern Railway Company, for the 


Harwich and Hook of Holland route to the Continent. 
The new steamer will be an improvement on the vessels 
at present Ny on the service.—The order for a steam- 

acht for the Rev. Lord Blythswood has been placed with 
essrs. Fleming and Ferguson, Paisley. 








HarBourR AND Rattway Works IN ITALIAN Somatt- 
LAND.—The Bollettino Finanze, Ferrovie, Rome, reports 
that the Italian Government have arranged for a repre- 
sentative to proceed to Massawa, for the purpose of going 
into the question of improved facilities at that port. The 
same delegate will make investigations as to the most 
suitable spot in Benadir for the construction of a harbour 
which shall serve as a for the railway about to be 
built through the interior. 

Tue ‘‘MercuanicaL Wortp” Pocker Diary an» 
Yerar-Book ror 1910.—The present issue marks the 
twenty-third a rance of the well-known Mcchanicu/ 
World Pocket Diary and Year-Book, which is published 
by Messrs. Emmott and Co., Limited, of 65, King-street, 

anchester, at 6d. net. As is usual, improvements and 
new matter have been introduced into this edition as 
compared with earlier ones; and as the book is pow 
— on thin but tough paper its bulk is somewhat 
ess than in previous editions, although it contains the 
same number of pages as formerly. The new matter 
includes a section on “Uil-Engines,” by Mr. W. A. 
Tookey, and ‘‘ Notes on the Design of Centrifugal 
Pumps,” by Mr. B. M. Woodhouse, together with addi- 
tional matter relating to the dimensions of marine boilers, 
change-wheels for cutting metric pitches, emery-wheel 
8 &c. In reference to the section dealing with 
steam-turbines, it may be noted that the practical im- 
plication that the Rateau machine is manufactured in 
this country only by Messrs. Fraser and Chalmers is not 
now correct, while it is not made clear that the Westing- 
house Company is abandoning the double-flow machine. 
The composition of the nickel steel given for the blades 
of Rateau turbines—32 per cent. nickel—is not altogether 
in line with the latest practice, the tendency being to 
greatly reduce this percentage. 





Tue Dowson Bituminous Propucer.—Mr. Emerson 
Dowson, to whom is universally credited the introduction 
of producer-gas as a fuel for internal-combustion engines, 
has now brought out a suction-producer which will 
operate su ully with the usual non-caking type of 
bituminous coals. e of these plants, rated at 500 horse- 
power, was supplied over a year ago to a Midland firm, 
and has penn. § so successfully that a second and larger 

lant is to be provided. In this producer the tar is 

estroyed as soon as liberated, and none passes over to 
the washers, which are fitted to remove a certain amount 
of soot which is carried over by the gas. Though, as 
stated, the tar is destroyed in the producer instead of 
being separated out afterwards, the gas obtained is of 
excellent quality, and with a good engine it is claimed 
that one brake-horse-power is developed per pound of 
fuel fed into the ——. The producer is of the mixed- 
draught type. The.top isopen, and air is drawn in here 
through } 4 Ale of fresh fuel. Any tar liberated here is 
burnt, as it sinks into the lower levels of the producer. 
The coke formed in the upper part of the furnace is sup- 
ported by grate-bars over a closed ash-pit, through 
which a supplemental supply of air, with the addition of 
steam, is drawn in. The outlet for the gas is fixed half- 
way between the bottom and top of the producer. From 
this point the hot gas passes through an evaporator from 
which the steam supply is taken, and thence through 
washing towers to the engine. 

Experiences with Borier Scaie.—In a paper on this 
subject, read by Mr. Wm. Henderson before the Institute 
of Marine Engineers, on Monday last, the 1st inst., the 
author gave some interesting particulars of his experiences 
in a tramp steamer of some 3600 tons, fitted with a con- 
denser which leaked so badly, owing to bad ferrules, that 
a great amount of scale was formed in the boiler, resulting 
in the collapse of one of the furnace tubes. The author 
also gave his opinion as to the best means of preventing 
the formation of scale in marine boilers, or of rendering 
it as harmless as possible. His suggestions were that : 

1. All the water should be filtered. 2. An evaporator 
should be used. 3. The feed water should be heated, and 
gome means of circulating the water in the boiler be 
adopted. 4. Soda should be used moderately, and zinc 

lates should be used. With regard to the different scales 
ormed and the special trouble that may be looked for 
from each, as well as the best remedy, Mr. Henderson's 
recommendations are contained in the following table :— 


Substance. Trouble. Remedy. 
Muddy matter.. Priming and in- Filter ; blow down, or 
crustation scum - 
Slightly soluble salts. . Where feed is fresh, 
scum 
Carbonates of lime, Ditto apg bw feed aad “4 
magnesia (iron a little caustic sod 
, or barium chloride 
Sulphate of lime ov Ditto Carbonate of soda 
Chloride of magnesia. . Corrosion Ditto ‘ 
Acid gases or vapours Ditto Feed heating (Weir) 
Grease from engine or Ditto Filter; carbonate of 


condensed steam on : — : all 
Organic impurities imin anc r; alum or ferric 
. herdining of chloride, have been 


scale prescribed 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Hull Railway Combination.—It is announced that an 
agreement has been arrived at between the Hull and 
Barnsley and the North-Eastern Railway Companies for 
the purpose of fighting the opposition of combination 


»mong other railway companies in connection icularl 
with the ports of Goole and Grimsby. The jealousy whic 
ull and ley and 


has all along existed between the 
the North. Bastern Railway Companies has been ended, 
and there will be an absolutely free interchange of traffic. 
The increased facilities will be of great benefit to the coal 
trade, and when the joint dock, now nearing completion, 
is finished, these facilities will be much further extended. 
The collieries to which the North-Eastern Railway — 
has access will now be put in direct communication wit 
the Alexandra Dock, instead of having to send their coals 
by a circuitous route. 

Tron and Stecl.—‘‘ Flatness” is a term that describes 
local business at mt, and among manufacturers there 
is a feeling of disappointment and depression that the 
expected brightening up of trade has not been brought 
about. The fact that one or two firms are doing fairly 
well has been made much of as showing an improvement 
generally, but what business there is doing is very uneven, 
and the immediate outlook is not very promising. There 
is stagnation in the iron market, and makers are getti 
very uneasy. Up to now they have rigidly maintain 
prices, but the lack of business iscausing them to weaken. 
‘The finished-iron branches are in an extremely forlorn state. 
In view of the prolongation of the Swedish strike, which 
was said long by the newspapers to be ‘‘ practically 
over,” there has been aconsiderable increase in prices, whic 
are bound to higher still. There are some 70,000 or 
80,000 men still on strike in Sweden, and while they have 
received from England no more material support than 
sympathy, the trade unionists of other countries are 
contributing largely from their funds. The armament 
houses in Sheffield are providing fairly steady employ- 
ment, and Vickers Sons and Maxim have just received 
an order for a new cruiser. But in the other oan | 
trades there is practically no improvement, althoug 
there are better inquiries. With the home market 
in what appears to have become a chronic state of 
deadness, manufacturers are more and more turning 
attention to ‘“‘forei missions.” One Sheffield firm 
which manufactures heavy grinding machinery has had 
more orders from ecu during three months than 
they have had from the home market during the last 
twelve months. That is not very encouraging for Shef- 
field in another respect, because grinding is Sheftield’s 
own peculiar industry. But while Germany and Austria 
have been hard hit by the American tariffs, Sheffield’s 
steel exports to the States have improved. The rolling- 
mills are fairly active. One or two file-manufacturers are 
busy, but the rest are badly in need of orders. Tool- 
makers are a little better off than they have been for 
some time, and a fillip in trade would make them busy. 
Work is very uneven in the cutlery branches, but the 
most fortunate are doing nothing like what they should 
be at this time of the year. 


South Yorkshire Coal.—The foreign demand for steam 
coal is being well maintained, and while the exports for 
the Baltic are growing less. in view of the impending 
‘*close” season, there is a fair amount of coal going out 
from Hull. Rates are kept firm, but at present there is 
very little forward buying, although plenty of inquiries 


are to hand. The pits are working fairly larly, and 
there is considerably more house coal going to London and 
the eastern counties. Bests are making 12s. per ton, 
with seconds from 10s. to 10s. 6d. per ton. The coke 


market is in a strong position, and slacks are selling 


easily, with prices firm. Gas coal is quiet. 





ASSOCIATION OF TEACHERS IN TECHNICAL INSTITUTIONS. 
The annual meeting of this Association will be held on 
November 6, at St. Bride’s Institute, Fleet-street, E.C. 
The chair will be taken at 3 p.m. by Mr. J. Wilson, who 
is to be President of the Association for the coming year. 





Tue InstiTuTION OF ELEcTRICAL ENGINEERS.—At the 
opening meeting, on November 11, a marble bust, by Hamo 
ihornycroft, of the late’ Dr. John Hopkinson, F.R.S., 


who was president: in and in 1896, will pe-presented 
to the Institution by Professor Bertram “Hopkinson, on 
behalf of his mother, Mss. John Hopkinson. 
ARTESIAN OVERFLOWING Sprincs.—The prospecting 

vperations for a water supply for Messrs. Horlick’s new 
factory at Slough, which were carried out by Messrs. O. 
Isler and Co., Limited, Bear-lane, Southwark-street, S.E. 

lave met with complete success. It should be remarked 
that there are no overflowing springs of any consequence 
in or near London. Formerly some existed in the neigh- 
hourhoods of Fulham, Tooting, Mitcham, and other 
places, but the overflow was not a copious one. These 
‘verflowing springs were tapped in the chalk at between 
00 ft. to 300 ft. from the surface. Deep borings have 
also been put down in Tottenham Court-road, Highgate, 
Richmond, Crossness, Willesden, &c., but in each instance 
no springs were found below the chalk and the gault. As 
on as the lower greensand formation at Slough was 
pped, at 1035 ft. from the surface, a ‘‘ vent ” was created, 
nd the springs released. The water rose with great 
vce, and overflowed at the surface at the rate of 2,000,000 
‘allons per day ; this increased during a few days. At 
he present time, the overflow remains at 2,000,000 gallons 
er day ; this will obviate any pumping, unless a larger 
yield be required. The water is of very great purity and 
~ottness, not only most suitable for domestic supplies, 

but for all trade purposes and for steam-raising. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—The pig-iron trade is ve 

quiet just now, but those interested in the industry ape: 
hopefully of the future. The additions of Cleveland pig 
iron to the public warrant stores are on a much si er 
scale than they have been, but the stock is still growing 
and now approaches 340,000 tons. An additional furnace 
has been ted at the Dinsdale Works of the Linthorpe- 
Dinsdale Smelting Company, and of the four furnaces 
there three are now blowing. No. 3 g.m.b. Cleveland pig 
iron is steady at 51s. 6d. for early f.o.b. delivery, but a 
higher price is asked on forward account. No. 1 is 
54s.; No. 4 foundry, 50s.; No. 4 forge, 49s. 6d.; mottled 
49s.; and white, 48s. 9d. For this year’s delivery of Nos. 
1, 2, and 3 East Coast hematite pig 60s. is the general 
market quotation, and for the first quarter of next year 
the price is 62s. 6d., whilst any inguiry further ahead 
elicits a quotation of at least 65s. Little inclination to 
deal in foreign ore is shown, though there are some 
inquiries in the market for South of Spain ore delivered 
to the end of June next, for which consumers offer 13s. 6d. 
Rubio of 50 per cent. quality is still nominally 17s. 


Manufactured Iron and Stecl.—There is very little new 
to report concerning the manufactured iron and steel 
industries. In one or two branches there is‘rather more 
doing, but there is much room for improvement in several 
departments. Makers of railway material have fairly 
good contracts made, producers of ship-plates and angles 
are a little busier, and manufacturers of sheets have good 
orders on hand, but prices do not advance. Common 
iron bars are 7/.; best bars, 7/. 7s. 6d. ; best best bars, 
7/. 15s.; packing iron, 5/. 5s. ; iron ship-plates, 6/.; iron 
ship-angles, 7/. ; iron ship-rivets, 7/. 2s, 6d.; iron girder- 
plates. 6/. 5s.; iron boiler-plates, 7/.; steel bars, 61. ; 
steel ship-plates, 6/. ; steel boiler-plates, 7/. ; steel rivets, 
71. 10s. ; steel strip, 6/. 2s. 6d. ; steel hoops, 6/. 5s. ; and 
steel joists, 5/. 12s. 6d.—all less the customary 24 per 
cent. discount. Cast-iron railway chairs are 3/. 10s.; cast- 
iron columns, 6/. 10s.; light iron rails, 6/. 7s. 6d.; heavy 
steel rails, 5/. 5s.; and steel railway sleepers, 6/. 10s.— 
all net cash at works. Iron orsteel galvanised corrugated 
sheets, 24-gauge, in bundles, stand at 11/. f.o.b., less the 
usual 4 per cent. discount. 


Iron and Stcel Shipments.—Shipments of pig iron last 
month were excellent, amounting to no less than 126,904 
tons, as compared with 96,883 tons for the previous 
month and 102,969 tons for October last year. Of last 
month’s clearances, 115,900 tons were from Middles- 
brough, and 11,004 tons from Skinningrove, 9953 tons of 
the despatches from the latter place going to Scotland 
and 1051 tons to Holland. Of the pig sent from Middles- 
brough last month, 85,388 tons went abroad and 30,512 
tons coastwise. America took the largest quantity, re- 
ceiving 19,780 tons ; whilst Scotland took 16,438 tons; 
Germany, 12,009 tons; Italy, 10,851 tons ; Canada, 9019 
tons ; Sweden, 7978 tons ; France, 5792 tons ; and Japan, 
5397 tons. Only 9589 tons of manufactured iron were 
shipped from Middlesbrough last month, 2698 tons going 
foreign and 6991 tons coastwise; India, as usual, bein: 
the awe buyer, taking 1175 tons. Steel despatch 
by sea last month amounted to 43,464 tons, 38,234 tons of 
which went abroad and 5230 tons coastwise, the largest 
receiver being Cape Colony, with an import of 7938 tons. 
Other good customers for steel were: the Argentine, 7070 
tons ; fndia, 5900 tons ; and Canada, 3459 tons. 








THE LATE Mr. Ricuarp LAYBourNg&.—We regret to 
have to record the death of Mr. Richard Laybourne, 
which occurred at his residence, The Firs, Malpas, on 
October 25. Mr. R ybourne was senior partner in 
the Isca Foundry and Engineering Company, Newport, 
Mon., and was in his eighty-fifth year. 


Tur GERMAN Navy.— An ironclad for the German navy, 
which is to be launched at Bremen on November 27, is to 
receive the name of the Thuringin. She is a sister vessel 
to the Ostfresland and the Heligoland, which were 
launched in September. The Thuringin was laid down 
in the summer of 1908. 





Leasinc A Port.—Tenders are invited by the Brazilj 
Government for a lease of the port of Rio de Janeiro until 
the closé of 1921. In handing over the working of the port 
to the highest bidder, the Brazilian Government reserves 
the right of cancelling the contract in January, 1917, upon 
payment of an indemnity of 10 per cent. of the gross 
revenue of the preceding year. 





Contracts.— Messrs. Applebys, Limited, have recently 
booked orders for fifteen cranes of different types, vary- 
ing in power from 4 to 45 tons; for ten 30-cwt. Temperley 
hoists ; a fixed Temperley transporter ; and pile-drivers 
fitted with their Cochrane patent steam monkey. — Messrs. 
Cammell Laird and Co., Limited, have just delivered 
from their Grimesthorpe Works, Sheffield, to Messrs. 
Davy Brothers, also of Sheffield, a steel press-base cast- 
ing, weighing 56} tons, which is required for a 4500 tons 
forging press, which Messrs. Davy Brothers have on 
order for the Terni Steel Works, Italy. Messrs. Cam- 
mell Laird have in course of manufacture a cast steel 
entablature for the same press, which will weigh, ap- 
roximately, 51 tons.—Messrs. Royce, Limited, Trafford 
ark, Manchester, have recently booked the following 
orders :—Two 45-ton overhead electric cranes for Ca 
two 125-ton electric cranes for a Japanese dockyard, an 
23 electric capstans for the Clyde Navigaticn Trustees— 
14 of the latter being of the Royce patent free-barrel 





type. 





NOTES FROM THE SOUTH-WEST. 


Cardi ff.—The steam-coal trade has not been particularly 
active, but it has, at the same time, shown a steadier 
tone. The best large —— coal has made 16s. $d. to 
17s. 3d. per ton; secondary qualities have ranged between 
14s, 6d. and 16s. 3d. per ton. Holders of small steams 
have been standing out for rather firmer prices. House 
coal has shown little change ; the best ordinary qualities 
have made 15s. to 16s. per ton; No. 3 Rhondda la: 
has brought 17s. 3d. to 17s. 6d. per ton. Foundry coke 

been quoted at 19s. to 2ls., and furnace ditto at 
17s. 3d. to 18s. per ton. As regards iron ore, Rubio has 
been quoted at 16s. 6d. to 17s. per ton, u a basis of 
50 per cent. of iron, and charges, including freight, insur- 
ance, &c., to Cardiff or Newport. 


Newport Tramways.—At the last meeting of the Elec- 
tneity and Tramways Committee of the Newport Town 
Council a decrease was shown in the tramway receipts 
for the year just closed as compared with 1907-8, the 
aincome for 1907-8 being 36,162/., and that for 1908-9 
35,5317. The falling off was stated to be due to bad trade 
and the natural decline from the high totals reached when 
the Bath and West Show was held at Newport. After de- 
ducting interest and sinking fund there remained a net 
profit of 1662/. last year. In the supply of electricity 
there has been a loss, due largely to the extended use of 
Osram lamps (which is estimated to account for about 
1300/.). Although there was a slight increase in the 
revenue on the electricity supply, and a diminution in 
cost, a net loss of 14691. was shown. Mr. C, P. Sparks 
(chief engineer to the County of London Electric Supply 
Company) has been engaged at a fee of 2627. 10s, to report 
upon the working of the undertaking. 


Dowlais.—The Big Mill has been only partially em- 
ployed ; the Little Mill has turned out a good quantity 
of fish-plates, light colliery rails, and miscellaneous 
finished materials. The output of heavy steel rails has, 
however, been comparatively small, and the production of 
_ sleepers has also been upon a relatively moderate 
scale, 


The Eight Hours Act.—Mr. A. J. Griffiths, President 
of the Cardiff Chamber of Commerce, commented at the 
last meeting of the chamber upon local coal export returns 
for September. Mr. Griffiths said that while the United 
Kingdom showed an increase in coal shipments of some- 
thing like 172,000 tons, Cardiff had a decrease of 77,000 
tons, and Newport a decrease of 11,000 tons, although the 
two Western ports—Swansea and Port Talbot—exhibited 
an increase. An increase for the first nine months of this 
year was being rapidly wiped out at Cardiff, where there 
was a distinct falling-off in the trade of the port. This 
falling off was entirely due to the working of the Fight 
Hours Act. It looked very much as if South Wales would 
have to put up with a permanent decrease of 10 - cent, 
in the coal output, owing to this unfortunate Bill. 


The Swansca Valley.—The bituminous coal trade has 
ruled quiet. The tinplate trade has shown activity, and 
a two years’ agreement recently entered upcn between 
employers and employed is expected to impart stability 
to business. 


Portsmouth Lock.—Good progress is being made with 
the new lock at Portsmouth, a large number of men being 
now employed on excavations in No, 3 in. Coffer- 
dams in No. 4 basin and in the harbour are also well 
advanced. 





Harsour Works 1n Russia. — The Handelsberichten, 
The Hague, announces, on the authority of the Dutch 
Consul at Windau, that a decree has nm issued autho- 
rising the harbour authorities of Archangel to expend a 
sum of 1,448,000 roubles on various harbour works, 
1,000,000 roubles (about 106,000.) of which will go towards 
the purchase of dredging apparatus. It appears that the 
orders “for the latter will be given by the Minister of 
Commetve and Industry at St. Petershurg. 





Ratways in Sovurn Amenrica.—The Boletin Oficial, 
Buenos Aires, publishes a decree approving a contract 
between the Argentiné Ministerio de Obras Piiblicas and 
the Empresa del Ferrocarri+de] Sud (Buenos Aires Great 
Southern Railway Company, Limited), by which, in return 
for certain alterations in former concessions to the com- 
pany, the latter undertake to extend the Juancho railway 
rom the neighbourhood of Laguna Géngora to meet the 
line from Maipi to Mar del Plata. The Diario Official, 
Rio de Janeiro, also contains a decree, dated September 23, 
approving the plans for the extension of the Estrada de 

erro O6ceste bs Minas (Western of Minas Railroad) 
between Bomjardim and Falcio, and authorising the 
completion of the extension of the same railway between 
Rio Claro and Angra dos Reis, a distance of 41 miles. 





**Fow.rr’s MECHANICS’ AND MACHINISTS’ PocKET- 
Book anD Diary, 1910.”—The many engineering pocket- 
books were added to last year by the appearance of 
** Fowler’s Mechanics’ and Machinists’ Pocket-Book and 
Diary,” of which the edition for 1910 has just come out. 
It is — by the Scientific Publishing Company, of 
Manchester, at 6d. net. The book covers somewhat 
different ground from most of the other pocket-books, and 
contains a large amount of miscellaneous information 
likely to be of service to men actually engaged in the 
sho The present edition has been revised, and it is 
noticeable throughout that, in dealing with the various 
subjects treated, information has been drawn from various 
papers read before various societies, and from the tech- 
nical Press, keeping the book in touch with the latest 


and best current practice. 
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THE INFLUENCE OF THE ENGINEER 
UPON PUBLIC AFFAIRS. 


Ir is the boast of the engineer that he has created 
modern civilisation on its material side. He has 
rendered it possible for forty million people to live 
on these small islands, and he has made their labour 
so efficient and prolific that the greater part of them 
enjoy very considerable comfort, and not a little 
leisure. He has lengthened life by the provision of 
pure water and by the removal of waste. products, 
and has facilitated good government by improved 
methods of communication and locomotion. The 
increased leniency of our criminal system is 
largely the result of the appliances put at the 
disposal of the law by the engineer ; the density of 
the population and the celerity of the telegraph now 
render concealment or flight on the part of the 
evil-doer very difficult, and hence there is no longer 
any need for the savage and cruel punishments that 
were required when it was the exception for the 
law to lay its hands on the malefactor. One might 
fill whole columns with a detailed account of the 
social changes wrought by the engineer, but the 
subject has been treated before, and in a general 
—if somewhat indefinite—way it is admitted by 
the public. 

It is, however, only admitted in theory, or as an 
act of grace. Noone appears to think that the engi- 
neer has any right to interfere in the world which fhe 
has created, except it be to effect further improve- 
ments. That legislation should be passed to give 
effect to the opinions of engineers as a body, or 
that social usages should be moulded under their 
influence, has never yet occurred to the British 
public. We have Health Acts and Local Govern- 
ment Acts inspired by the medical profession, laws 
dealing with the liberty of the subject and the 





conveyance of property devised by the legal pro- 
fession, Education Acts modelled to meet the re- 
quirements of the clergy, and so on. Even the 
newer professions of dentistry, accountancy, and 


patent agency ¢ can command respectful attention 
from the Legislature. In social matters, again, the 
teachings of other professions than engineering are 
listened to with respect in the first instance, and then 
elevated into a cult. Doctors insist on an adequate 
supply of fresh air, and immediately we find people 
living in continual draughts. The clergy preach the 
sacredness of Lent, and men and women who are 
ns at heart will not marry in that season. 
Modistes proclaim that a certain colour is to be the 
coming fashion, and immediately every woman 
rushes for a hat of that hue. In all these cases the 
obedience is not only willing, but zealous. It is 
not a grudging compliance that is given, but a 
hearty acceptance, which sometimes outruns the 
original precept. A casual stranger will discourse 
to you on the wonders of surgery, and grow eloquent 
in speaking on the advances in medicine. Thousands 
of worldly-minded Pe congregate at Fulham to 
make a success of Church Pageant, designed to 
depict in mimic show the history of the central 
religious institution of the country, while the space 
given in the daily Press to judgments in the Courts 
shows that the law has attractions for great numbers 
of those not connected with it. 

How different is this from the reception accorded 
to the ideas of the engineer? They are either 
sneered at, or they are accepted and reviled because 
they are not more wonderful than they are. The 
opposition to railways in this country is now 
ancient history, but the same antagonism is shown 
when the companies endeavour to facilitate their 
operations by entering into working agreements. 
It is not so long since the third-class passenger 
travelled at 20 miles»an hour in a wooden box 
that stopped at every station, and was often 
shunted for half-an-hour to let a mail train pass. 
Now he sits on a cushioned seat and dines well, 
flying from London to Liverpool without a stop 
at 54 miles an hour; yet he will often grumble 
if there should be ‘signal stop,” or if a gale 
should make the train ten minutes late. His 
whole attitude towards the railway, which is from 
beginning to end the product of engineering, is one 
of dissatisfaction, and that in spite of the fact 
that travel becomes more rapid and more comfort- 
able year by year, and that fares are never in- 
 Naeeeie but often lowered. 

Again, one would have thought that the engineer 
would, at least, have gained some little esteem 
for what he has done in the way of cheapening 
and improving food, for that appeals to the in- 
tellectual and unintellectual alike. He has halved 
the cost of bread and improved the quality ; 
he has rendered meat the poor man’s daily food, 
instead of, as formerly, a weekly or monthly treat ; 
he has given us fresh fruit and vegetables all the 
year round, and has brought to our shores new 
varieties of food which before could only be enjoyed 
by those who travelled over the world. Yet one 
never hears any mention of the engineer in connec- 
tion with the subject of food. The faddists who 
eat only fruit and nuts talk glibly of the ‘‘simple 
life,” as if they gained their food, like the monkeys, 
by their climbing powers. Yet it took fifty years 
of hard work to find a method of bringing Tasmanian 
apples to London under commercial conditions, 
and hundreds of engineers have contributed their 
quota to attain this result. In the matter of cloth- 
ing and household fabrics the work of the engineer 
is supreme, and it is wonderful that our woman- 
kind have not united to raise a monument to Har- 
greaves, who delivered them from the thraldom of 
the spinning-wheel, and to Howe, who, by the 
sewing-machine, enabled them to increase the 
elaboration of their dress by 200 per cent. 

How is it that engineers who have done so much 
for society are, in their corporate capacity, almost 
without influence ? That they are is beyond all 
argument. We have only to contrast the results of 
two similar agitations in relation to giving military 
rank and titles to medical men in the Army and to 
engineers in the Navy. Everyone knows the dif- 
ference of the results in the two cases. The Army 
doctor long ago became Surgeon-Captain, Surgeon- 
Colonel, and so on, although he is essentially a non- 
combatant. Itis only recently that the engineer has 
been called Engineer-Captain, or Engineer- Admiral, 
although he has always been liable to be sent into the 
front line of attack in torpedo-boats and in landing 
parties, and even now his rank is only a compliment, 
as he has no executive powers. The reason of the 
difference in the two cases is evident. The doctors 
took up the cause of their colleagues with en- 








thusiasm, and they backed up their action by 
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advising their younger brethren against entering 
the Army. The military authorities found them- 
selves threatened with a want of surgeons, and 
they capitulated. What have the leading engi- 
neering societies done for the naval engineer? One 
society alone-—and that a provincial society— has 
taken united action on their behalf, and the small 
advance which has been attained has been mainly 
due to that society. Can anyone believe that if the 
Institutions of Civil Engineers and Mechanical En- 
gineers had insisted that the naval engineer was 
the equal of the executive officer in maintaining the 
naval supremacy of this country, and had shown the 
reality of their belief in the same way that the 
doctors did, that equality of rank would not have 
been attained some years ago ? 

The fact is the engineers, as a body, are afflicted 
with overpowering modesty, although one might 
not imagine this from experience of some indi- 
viduals. They have never realised their importance 
in the social world, and have never demanded, or 
attained, the position to which their work entitles 
them. They allow the statesman, the politician, and 
the man of business to direct the gathering of the 
harvest they have sowed, and to pose as its 
authors. One reason for this is that the practice 
of engineering is so engrossing and fascinating 
that it fills the mind, and leaves little desire for 
other pursuits. In this it differs from most other 
businesses and professions, which, even to the con- 
scientious man, are rather a source of livelihood 
than an intellectual contentment. The result is 
that the engineer does not feel the want of a wider 
field to provide scope for his abilities; his pro- 
fession absorbs all his energies and fills all his 
interests. When he joins an institution it is the 
technical side that attracts him, and when he is 
elected to the council table the same idea possesses 
him. He works for the success of the society, but 
it is wholly on professional lines, and while he 
strives to increase its membership and to raise the 
quality of the contributions, his point of view 
seldom strays beyond the threshold of the building. 

Nevertheless, this course of action is a mistake, 
and there is some evidence that this fact is being 
realised. So far the movement towards engineers 
taking a wider corporate action in the affairs of the 
world has been almost confined in this country to 
the appointment of the Standards Committee, who 
have done good work directly in the unification and 
simplification of manufacture, but indirectly have 
attained a far more important result by showing 
that there exists a body which can speak with a 
single voice in the name of engineers, and can im- 
pose its opinions upon the units that make up the 
general body. The influence of the Committec 
does not extend directly beyond the profession and 
industry of engineering, but it is something—nay, 
it is a great advance—to have a body represent- 
ing not one institution, but several, which is able 
to lay down precepts and opinions that represent 
the best opinions of the profession. Previously the 
sole index of engineering opinion was technical dis- 
cussion, the —— of which was generally headed 
by the notice that the Institution took no responsi- 
bility for the accuracy of the statements; and as 
the latter are often contradictory, and sometimes 
confusing, this note was justified. 

In another direction there is a movement afoot 
for improving the social position of the engineer by 
raising the standard of his professional conduct. 
The two great institutions have this matter in hand, 
and reference was made to the part undertaken by 
the Institution of Civil Engineers in the admirable 
and stimulating address delivered by the President, 
Mr. J.C. Inglis, last Tuesday evening. This address, 
which we print on page 623, also revealed some small 
beginnings of a movement of self-assertion among 
engineers and of their demand to interfere in affairs 
in which they are really the only competent autho- 
rities. The President explained that during the 
last recess the Council had been engaged in grap- 
pling seriously with the proposals contained in the 

mdon County Council (General Powers) Bill, 1909, 
as amending the Building Acts. ‘‘Such parliamen- 
tary enterprise,” he said, ‘‘is rather foreign to the 
usual course of business of the Institution, but it was 
felt that questions were involved of great impor- 
tance to engineering construction in the future, and 
that the views of a, ry upon these questions 
had not been fully realised by those responsible for 
the new proposals. After somewhat prolonged and 
arduous contention before a Committee of the 
House of Commons, the Bill was brought into a 
shape which the Institution may now regard as 


| satisfactory.” Mr. Inglis also recounted how the 
| Secretary for War had appealed to the Institution 
| for candidates as officers of the Reserve Force of 
| Royal Engineers ; but that was probably because the 
| lack of officers is a cause of deep anxiety to the 
Government. Still it is a matter of congratulation 
that the premier institution of this country has, at 
length, taken action ‘‘ rather foreign to the usual 
course.” It is to be hoped that this action will soon 
be naturalised, and that we shall see frequent evi- 
dence that engineers are awakening to the fact that 
it is their right, and their duty, to assist in the 
management of the world. 

Across the Atlantic engineers have already gonc a 
step farther in asserting their rights to take a part in 
the affairs of society and the State. The American 
Society of Mechanical Engineers, in October of last 
year, discussed a paper by Mr. M. LI. Cooke, entitled 
‘*The Engineer and the People ; a plan for a larger 
measure of co-operation between the Society and 
the general public ;” at the December meeting it 
adopted a resolution of Mr. Ambrose Swasey on 
the subject, and last March a committee of the 
Council was appointed to report upon the relation 
of the Society to the public. The suggestion is 
that a permanent committee should be appointed 
to watch legislation and other public matters, and 
to call the attention of the Council to those which 
affect the interests of engineers, and also to those 
in which engineers, by their knowledge and ex- 
perience, can, and should, intervene for the benefit 
of the body politic. Evidently the movement is 
only in embryo, but it is certain that it will grow in 
the vigorous hands of our American colleagues. 
The advantages will be two-fold. The public 
will get light and leading upon important topics, 
and be saved from many mistakes, while engi- 
neers will gain a sense of responsibility and 
will broaden their horizon and their outlook upon 
life. It is the want of farsightedness that so often 
renders the engineer the servant of men of one- 
half his ability. Of course, there are brilliant 
exceptions. At the present moment the presidents 
of our two leading engineering institutions are also 
the general managers of two important railway 
systems. It would seem a natural arrangement to 
have an engineer at the head of an enterprise that 
depends for its success so largely on mechanical 
efficiency, and yet it is quite exceptional to meet 
with such an instance. aniier. it is certain that 
but a small percentage of railway engineers, whether 
civil or mechanical, are fitted to fill the position of 
general manager of an important line, quite apart 
from the fact that it demands very special abilities. 
The attention to detail that is required in engi- 
neering matters has a tendency to narrow the 
vision, and, as we have already pointed out, our 
profession is one that satisfies the mind. Great 
affairs, however, call for a wide outlook, and until 
engineers as a body realise more fully their oppor- 
tunities and their duties as citizens, they will not 
take the position that their work entitles them to 
have. 

It has been said that as soon as an engineer be- 
comes a man of affairs he ceases to be an engineer. 
There is much truth in this. Evidently no 
one can be deeply interested in two different 
occupations, each demanding. close attention, at 
the same time. But we are not suggesting the 
engineers should abandon their occupations. Our 
point is that they do not do justice to themselves 
when they permit themselves to be so entirely 
engrossed as to forget that they are members 
of a community which has been largely created 
by their efforts, and which exists on their works. 
If they show that they are proud of their achieve- 
ments, and that they are ready with advice and 
help to conserve them against decay and injury, then 
they will gain the credit which belongs rightfully to 
them. If, on the contrary, they show that their inte- 
rest lies solely in engineering for its own sake, or for 
the profit it brings, they will naturally be classed 
with other tradesmen. 

As we recently wrote, it is imagination that con- 
stitutes the difference between the journeyman and 
the man who makes the world move. There are 
many men among us who have imagination as 
regards their immediate work, but there is wanted 
more of it in a corporate capacity. Engineers 
need a more acute feeling that they are members 
of no mean calling, and that it is alike their right 
and their duty as a profession to guide and assist 
public opinion in matters that come within their 
scope. The time is opportune, for some interest 








in engineering matters is beginning to be shown 





by the public. Many of the daily papers devote » 
column to the subject once a od and popular 
books appear from time to time ; but such publi- 
cations are devoted chiefly to descriptions of ney 
inventions or to accounts of special structures, and 
they do little to bring home to those who rea: 
them the enormous influence which the work of 
engineers has exercised on the development of 
modern civilisation. It is most certainly wort) 
while to consider carefully whether the example 
set us by our colleagues in America is worthy 
not merely of imitation, but also of most earnesi 
and active support and development. We shall 
welcome the expression in our columns of opinions 
as to the best methods of securing this end. 








WATERWAYS AND CANALS. 

UnpousTEpLy the report on European water- 
ways and canals drawn up by Mr. W. H. Lindley, 
M. Inst. C.E., for the Royal Commission on Canals 
and Waterways, constitutes one of the most valu- 
able and comprehensive of the Blue Books issued in 
recent years. The choice of Mr. Lindley as Assistant- 
Commissioner to collect the multifarious data here 
assembled was particularly happy. His reputation 
asa most able and enterprising engineer is inter- 
national, and his long connection with the Con- 
tinent has had, as one consequence, the result that 
many of the engineers responsible for the construc- 
tion and maintenance of the great Continental 
waterways and canals are numbered amongst his 
personal acquaintances. This has, no doubt, been 
no small advantage to him in his arduous investiga- 
tion. The volume, with its appendices, comprises 
331 pages, in addition to maps, and the large 
amount of tabular matter reproduced is the result 
of a laborious assimilation and digestion of data, 
in which Mr. Lindley gratefully acknowledges the 
assistance received from Mr. Frank R. Durham. 

The net result of the inquiry more than confirms 
the view expressed some years ago to a committee 
of the American Senate by Senator Hill—viz., that 
no artificial canal can begin to compete in freight 
charges with a railway built and operated for goods 
traffic only. In no one of the European coun- 
tries considered in Mr. Lindley’s report are the 
canals self-supporting. In Belgium the State pays 
nearly 40 per cent. of the total freight by canal, and 
in France it pays 41 per cent. This is, of course, 
very convenient for the trader, but somewhat 
burdensome to the rest of the community. In 
Germany the waterways make a less unfavourable 
showing, and on the great rivers, such as the Rhine 
and Elbe, where there are many hundred miles of 
free navigation, the freight charges are often ex- 
tremely low. Where, as in Germany, such rivers 
exist, capable, without betterment, of accommo- 
dating over long lengths barges, each carrying 400 
or 600 tons, it may well prove profitable to construct 
canals connecting together these waterways, even 
if the artificial portions of the route are costly 
and relatively inefticient. Such interconnections 
avoid the breaking of bulk and all incidental tran- 
shipment charges. Unfortunately, however, the 
manufacturing districts of the United Kingdom are, 
in general, not traversed by rivers capable in their 
natural condition of accommodating barges of 
reasonable size, and the canalisation of such rivers 
is commonly a very expensive undertaking. The 
conditions here, therefore, compare much better with 
those which obtain in France than with those in 
Germany, though, on the whole, the situation is less 
favourable here than across the Channel. The dis- 
tinction between France and Germany in the extent 
of natural facilities for water-borne traffic is clearly 
set forth in Mr. Lindley’s report. He points out 
that of the French waterways capable of accommo- 
dating modern barges, but 796 miles are ‘ free 
rivers, 970 miles are canalised rivers, and 1706 miles 
are canals. In Germany, of similar waterways, 10 
less than 1948 miles of navigation are free rivers, 
425 miles canalised rivers, and 895 miles canals. In 
France the standard barge is 126 ft. long by 16.4 {t. 
broad by 5.9 ft. draught, and it carries 300 tons. 
The locks to accommodate these barges are 19.7 {t. 
wide and 133 ft. long if single, and 280 ft. if 
tandem. The depth over the sill varies from 8.2 ft. 
to 9.85 ft. In Germany there are two standard 
barges. The smaller, carrying 400 tons, is 150 it. 
long by 26.25 ft. broad by 4.6 ft. draught ; the 
larger, holding 600 tons, measures 213 ft. by 26.25 ft. 
by 5.75 ft. The locks are 31.5 ft. wide by 150 it. 
or 220 ft. long, with a depth of 8.2 ft. to 9.5» It. 
over the sills. The canals to accommodate the 
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standard barges have in France a cross-section 
70) ft. wide at the water-line and 33 ft. wide at the 
bottom, the depth being 8.2 ft. to 9.85 ft. In 
Germany the standard canal is somewhat larger. 
Those designed for the 400-ton barges are 92 ft. 
wide at the water-line, and have a cross-section five 
times that of the barges traversing them. For the 
600-ton barges the canals have a width of 102 ft. 
on the water-line, diminishing to 52.5 ft. at the 
bottom, the depth being 8.2 ft. 

In France the average cost of the canals has been 
19,7001. per mile, and the expenditure on canalised 
rivers has often been nearly as much. The canalisa- 
tion of the Seine, for instance, has cost 18,1001. 
per mile, whilst the minimum figure, even for small 
rivers under favourable conditions, is stated to be 
54701. per mile. The whole of these waterways 
are now Be to the public without dues, and the 
charges, falling accordingly on the general tax- 
payer, average 0.21d. per ton-mile on the traftic, 
plus some indeterminate amount more for the 
engineering staff. This staff is also charged with 
the supervision of roads and bridges, and it is thus 
difficult to fix the proportion of its total cost fairly 
attributable to the canals and waterways. The 
average freight charged on the waterways varies 
considerably, amounting on certain parts of the 
Rhone to no less than 0.93d. per ton-mile, while 
some down-stream cargoes on the Seine pay some- 
times no more than 0.13d. per mile. As a general 
average Mr. Lindley gives 0.289d. per ton-mile as 
the freight by water, to which should be added a 
sum of 0.21d. borne by the State, in order to get 
the true freight, which thus works out at 0.499d., 
or, including the engineering charges omitted, as 
stated above, to at least $d. per ton-mile. The 
average rate by rail is 0.589d. per ton-mile, but 
here again there is a Government subvention in 
the nature of guaranteed interest, which, if wholly 
attributed to the goods traffic, averages 0.16d. per 
ton-mile, making the total rail charge 0.725d. per 
ton-mile. This allocation appears, however, to be 
unfair, since if French conditions approximate in 
any way to those in England, it is probable that 
the whole of the Government subvention should 
rightly be attributed to the passenger traffic. On 
English lines the surplus of passenger receipts over 
costs is commonly only a few pence per ton-mile, 
whilst with goods it is often as many shillings. 
Leaving the figure as it stands, however, the total 
rail charges amount, as stated, to 0.725d. per ton- 
mile, as against 0.500d. per ton-mile by water. 
This, however, is not really an equitable compari- 
son, since canals, having to hug the contour lines of 
the map more closely than a railway need, are con- 
siderably longer between competitive points. In 
France, Mr. Lindley states, the average distance by 
e:ni is 69 per cont. more than by rail. 

It does not, of course, follow because the average 
distance between competitive points is 60 per cent. 
more by canal than by rail, that the bulk of the 
water-borne traftic actually travels this greater 
distance, since, presumably, the heaviest traftic will 
be along the most direct routes ; and, perhaps, a 
20 per cent. greater haul would better represent 
the difference between rail and waterway. Tho 
comparative total charges between the two would 
thus work out in the ratio of 0.7254. by rail as com- 
poe with 0.600d. by water. The advantage shown 
'y the latter is, nevertheless, apparent only since the 
Government insist that between competitive points 
the railways shall allow the canals a differential 
advantage, which, Mr. Lindley states, is commonly 
20 per cent. 

Even as matters stand, however, the apparent 
advantage claimed for the canal is arrived at by attri- 
huting the subvention of the State to the railways 
solely to the goods traffic. This is doubly unfair. 
In the first place, the railways are, as stated, not 
allowed to compete in rates with the canals ; if 
they were, they would probably be able to greatly 
augment their returns ; but also there can be no ques- 
tion whatever that a line built, like the canals, to 
handle goods traftic only could be constructed so 
cheaply as to require no aid from the State. This 
aspect of the question seems particularly important 
in this country. If it is a question of providing 
new canals, or of improving existing ones, it will in 
most cases be found cheaper to construct, instead 
of a canal, a mineral and goods railway, carrying 
no passenger traffic. Such a single-track line could 
handle more traffic than any canal commercially 
©onceivable. It would necessitate the acquirement 
of much less land, could follow the relief du 

ol very much more closely, would be shorter, 





and cauld cross most roads on the level, which is, 
of course, an impossibility in the case of a canal. 
With a speed limited to 10 miles an hour, little 
expense in the matter of signalling arrangements 
would be necessary. On the French canals the speed 
of transit is only 1.67 miles per hour, but on the 
larger German canals it is 2} to 3 miles per hour. 

As to upkeep, the cost on the French canals is 
= down at only 751. to 801. per mile per annum, 

ut to effect the requisite repairs it is necessary to 
close the canal temporarily every other year. Floods 
and ice also cause interruptions, and the total 
number of days in which a canal is out of service 
for these various reasons amounts sometimes to as 
much as 74 days inthe year. Where the stoppage is 
necessitated for the purpose of repairs, the inter- 
ruption, Mr. Lindley states, is limited, if possible, 
to between 15 and 20 days. With a railway, of 
course, repairs and replacements are easily effected 
without interruption to the traffic, though even on 
light lines the maintenance charges exceed 1001. per 
mile per annum ; and on lines such as the London 
and North-Western these charges aggregate to over 
7001. per mile of route open. 

As already mentioned, water-borne traftic in 
Germany compares much better with rail-borne 
than in France. On the long stretches of navig- 
able river freights are exceedingly low, an average 
figure for coal being 0.187d. per ton-mile. The 
corresponding figure a rail is 0.43d., but the water 
route is 20 per cent. longer. Even on these rivers, 
it should be noted that a capital expenditure of 
over 6000]. per mile has been necessary to fit 
them for traffic. Owing to the large size of the 
barges canal construction has been very expen- 
sive in Germany. The Elbe-Trave Canal has cost 
27,5001. per mile, whilst the Tetlow Canal has 
cost no less than 78,0001. per mile, plus an addi- 
tional 76001. per mile for the electric towage equip- 
ment. Fortunately, the very great length of 
the navigable streams goes far to offset the high 
cost of canal construction, so that total freights by 
water average about one-half of those by rail. The 
railways being, however, under State management, 
are, of course, not operated with the highest 
efficiency. Moreover, they show a surplus in work- 
ing of 34,048,0001. per annum, whilst the waterways 
involve a charge on the State of 1,391,000/. per 
annum, which is equivalent to 0.04d. per ton-mile 
transported. This low figure is, however, due to 
the great length of the naturally navigable rivers, and 
if the loss be attributed, as seems fairer, to the canals 
and canalised rivers, it amounts to 0.10d. per ton- 
mile. Unfortunately, the report does not separate 
freight charges on the artificial canals from those 
on the free rivers, so that it is not possible to state 
what the real freight rates are on the former. 

The net result which appears to stand forth from 
Mr. Lindley’s report* seems to be that if traders 
here require lower freights, they should seek these 
by persuading Parliament to facilitate the construc- 
tion of lines reserved exclusively for goods traffic, 
rather than in the extension and development of 
existing waterways. On the other hand, though the 
railway is the solution dictated by economical con- 
siderations, it is quite possible that Parliament may 
feel that the development of the canals may appear 
less obviously unfair to the existing lines ; though 
if the State means to cook the goose of the latter, 
the precise nature of the accompanying sauce can 
endly be a matter of much moment. 








UNDERGROUND ACCIDENTS IN 
COAL-MINES. 

We had occasion recently to refer to the ques- 
tion of electrical accidents in collieries, and we 
pointed out that there were signs of uneasiness in 
many quarters in reference to the question of the 
use of electricity below ground, although the number 
of deaths resulting from its use, in the first eight 
months of this year, was only some thirteen. The 
smallness of this number becomes more marked 
when it is remembered that the number of collieries 
in the United Kingdom having electrical installa- 
tions cannot be less than from 1200 to 1300. This 
comparative immunity from electrical accidents is 
rendered more notable by the publication of the 
lengthy report of the Committee appointed by the 
Royal Commission on Mines to inquire into 
the causes, and means of preventing, accidents 
from falls of ground, from underground haulage, 
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and in shafts. The Committee consisted of three 
mining engineers—Professor R. A. 8S. Redmayne, 
Mr. A. M. Lamb, and Mr. W. Walker; and, 
as may be expected, the report is of a lucid 
and practical character, but is remarkable in 
that the authors have not been able to suggest any 
stringent regulations or marked modifications in 
existing colliery practice, with a view to lessen the 
large number of fatal accidents which now take 
place. Various recommendations and suggestions 
are, of course, put forward, and their adoption and 
carrying out would certainly decrease the number 
of accidents ; but generally it may be said that the 
proposals do not go further than a recommendation 
that the best current practice in various operations 
should become the common practice. e total 
number of deaths, during the decennial period from 
1898 to 1907, due to accidents in mines under the 
Coal-Mines Regulation Act amounts to 8683, divided 
as follows :—Shaft accidents, 768; haulage acci- 
dents, 1966; falls of ground, 5014; other causes, 
935. With such figures as these the number of 
electrical accidents falls into insignificance, and 
the present uneasiness in regard to electrical work- 
ing appears as an illustration of the innate con- 
servatism of human nature, and the objection to 
new conditions, with the acceptance of old, irre- 
spective of the merits of either. Especially is this 
brought out by the publication of this report, which 
makes it clear that the number of accidents may be 
considerably reduced merely by a more extended 
application of the best current practice. 

rom the figures given above it will be seen that 
the deaths due to falls of ground far outweigh those 
caused in any other way, and account for 57.8 per 
cent. of the total over the ten years. Unfortu- 
nately, these accidents are the least controllable, 
and those against which it is most difficult to 
propose effective rules. Accidents from fall of 
ground may occur at the working face, on haulage 
or other roads, or in shafts ; but the first situation 
of these three, as may be expected, furnishes the 
greater part of the total, amounting to 64.9 per 
cent. in the decennial period under consideration. 
This is partly due to the inherent danger of falls 
existing at the working face, and partly to the 
greater difticulty of securing effective inspection, 
and control there, as compared with the shaft or 
haulage ways. 

Covering the general question of falls of ground, 
the Committee publish a series of six ‘‘ conclusions” 
having reference to haulage or other roads, and a 
further series of fourteen relating to the working 
face. In the first of these two series of ‘‘ con- 
clusions,” the Committee state that they have not 
seen their way to recommend that haulage roads 
should be timbered at regular intervals, irrespective 
of the conditions of the roof and sides. They 
recognise that in many collieries very considerable 
lengths of road exist in which no artificial support 
is necessary, while other cases may y weet that 
timbers be set ‘‘cheek to cheek ”—i.e., touching 
each other and forming a continuous support. 
They advise, however, that in all cases where 
timbering is recognised as necessary it should be 
set systematically, and also suggest that when the 
workings of a lower level approach the vertical 
plane passing through the line of a road in another 
seam, the latter should be systematically supported 
for a period which will allow of the settlement of 
the intervening strata. 

Although the Committee do not recommend the 
timbering of all roads, irrespective of local condi- 
tions, they none the less suggest that all sidings or 
landings, in which persons are employed in coup- 
ling and uncoupling tubs, should have the sides 
and roof systematically supported, whether they 
are apparently good or not. They also advise the 
greater use of pack-walls—i.e., walls built at the 
sides of roadways, and arranged with a space behind 
and next to the coal face—in order to prevent the 
walls being displaced due to crushing of the coal 
and its displacement inwards towards the road. 
Such pack-walls prevent side falls and the accumu- 
lation of coal-dust in the roads caused by crushing 
of the sides. 

The Committee also recommend the temporary 
staying of walls and sides in cases where repairs 
are being carried out, or where timbering is being 
replaced, or fallen ‘‘dirt” removed. This question 
of temporary staying crops up several times in the 
report, which is rightly insistent as to its import- 
ance. The risk workmen will take in a matter of 
this sort is remarkable ; the argument—if there is 
one—always being that the wall or roof will ‘‘ stick 
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up” all right until the job is finished, or the 
débris is cleared and the permanent timbers can be 
ut in. This sort of thing can really only be met 
rigid supervision, but some assistance may be 
pi Rea) from rules which should be as stringent 
as is consistent with being workable. In this con- 
nection the report refers to the accident at the 
Stanley Colliery, in which the mine manager and 
three workmen were killed during the removal 
of the débris resulting from a fall of roof. The 
fall took place in the early morning of Novem- 
ber 30,1908. The roof consisted of hard laminated 
shale, and the fall was 82 ft. long, 9 ft. 6 in. 
wide, and 1 ft. 7 in. thick, and during the clearing 
away of the débris a second fall occurred, with 
fatal results. The second fall was 19 ft. long, 
6 ft. wide. and 1 ft. thick, and weighed about 
34 tons. No precautions of any sort against the 
second fall were taken during the work, beyond 
a sound test of the roof. But such a test is mis- 
leading if the stone tapped is thick and compact. 
While, apart from the noise made by the picks and 
shovels of about twenty men, the haulage rope was 
allowed to run during the work of removal, so that 
the noise of any preliminary cracking of the roof 
would be rendered inaudible. This accident would 
probably have been prevented if the use of tem- 
porary timbering had been compulsory. 

In the third part of the section of the report 
which deals with falls of ground, the Committee 
have embodied information gathered by them in 
visits to some Continental well pesmi and in refer- 
ence to this question of haulage-ways suggest the 
adoption of a ferro-concrete lining, such as is in use 
at the Béthune Colliery, Pas-de-Calais, and the 
Machienne Colliery, at Charleroi, Belgium. In 
this connection they particularly mention South 
Wales, where considerable trouble is experienced 
with the roads. The No. 18 pit of the Machienne 
Colliery is the deepest but one in the world, run- 
ning to 3900 ft., and the crush is so great that a 
road which was driven 6 ft. by 6 ft. has been en- 
tirely closed up, although no timber has been with- 
drawn from it. At the time of the Committee’s 
visit it had only been discontinued from use for 
nine months, but was closed tight. Experience in 
these pits has shown that there is no visible move- 
ment of the strata until they have been exposed for 
a period of twenty-four hours; and for new work, 
instead of erecting temporary timbering, it is in- 
tended to follow up the driving of the road with 
the concrete lining as closely as possible. The lining 
will be more or less circular, with an outside ring of 
solid steel, the lateral reinforcement being obtained 
by means of steel tubes and steel lattice-work. 

It is obvious that the effectiveness of under- 
ground timbering must in the end be a matter of 
inspection by the manager and of skill in the opera- 
tives ; but if the recommendations of the Com- 
mittee in reference to the timbering of landings and 
the temporary staying of roofs and sides during 
repairs were carried out, it is probable that the 
deaths due to falls in roadways would be rendered 
much less frequent. When it comes to questions 
of the working face, however, the matter resolves 
itself into one of individual organisation and skill 
almost entirely, since it is impossible to make 
definite recommendations or rules to meet the 
multifarious conditions that arise. The Committee 
have brought together a large amount of informa- 
tion in reference to the practice in a number of 
collieries visited, and by means of drawings and 
diagrams describe various examples of working-face 
timbering which they recognise as good and worthy 
of imitation and more common adoption. 

In the list of fourteen ‘‘conclusions” bearing 
on accidents at the coal-face, the Committee state 
that they are impressed with the greater safety of 
long-wall working as compared with the bord-and- 
pillar system, and for working a straight long-wall 
face consider that the use of mechanical coal-cutters 
and conveyors is likely to diminish accidents, since 
they allow a quick advancement of the face, and, 
consequently, the early support of the newly- 
exposed roof, with a consequent diminution of the 
likelihood of falls. 

As in the case of roadways, the report insists on 
the importance of temporary props under dangerous 
cover at the coal-face, even if the foothold of the 
props is not very secure, or even if they have to 
be set on fallen coal. An example is quoted illustrat- 
ing the value of such temporary props. At a York- 
shire colliery where three shifts were working, the 
colliers in the morning had holed the coal up to 
a slip, or crack, for a length of five yards, and 


had drawn the sprags supporting the length. 
In falling, the coal displaced four props set along, 
and parallel to, the face. There was another slip 
5 ft. away from the one on the face, and as the two 
slips were inclined towards each other, the mass of 
coal between them forming the roof had no support 
at all. The afternoon colliers came in, and the 
deputy visited the place, and chalked on the roof 
where a prop should be set on the fallen coal, but 
nothing was done. The gang commenced to break 
up the coal, and fill the tubs, when a fall of roof 
occurred, and killed one of the men. The use of 
temporary props, with sleepers set on the fallen 
coal, would have prevented this accident, and while 
the existence of a rule demanding such props would 
not ensure that they would be fixed in all cases, it 
would at least exercise a certain amount of influ- 
ence and tend to diminish the number of accidents 
resulting from this cause. 

The Committee point out that special timbering 
rules have now been established in most of the 
mines in the United Kingdom—South Stafford- 
shire being the only exception investigated by 
them—and that it is frequently stated that such 
rules have not been warranted, in that the results 
expected from the adoption of systematic timber- 
ing have not been achieved. ey suggest that 
the reason for this is that the rules are not always 
fully understood, and that they are imperfectly 
carried out. In some cases the management of 
collieries has adopted such a maximum width be- 
tween props as would not under systematic tim- 
bering necessitate a further use of timber than was 
in existence before the adoption of the rules. The 
Committee are therefore of opinion ‘‘that the 
specific distance at which roof supports are to be 
set should be reasonable and such as is carried out 
in actual practice.” This is surely a very reason- 
able, not to say mild, expression of opinion, with 
which it is difficult to see that anyone can quarrel. 
In this connection it is suggested that wherever 
possible a plan should be made to illustrare’ the 
system of timbering to be adopted, in order that it 
may be better understood by those who have to 
carry it out. It is not recommended, however, 
that any alteration should be made in the system 
of labour in respect to the setting of timber at the 
face. That is the system by which the collier sets 
the timber himself, or that under which it is set by 
special ‘‘deputies,” or timber-setters. The Com- 
mittee recognise that any disturbance or alteration 
in practices honoured by generations of application 
might, at any rate, in its initiation, be attended by 
an increase, rather than a diminution, of accidents. 

In the section of the report devoted to shaft 
accidents, it is pointed out that these are rela- 
tively unimportant, and furnish only 8.8 per cent. 
of the total during the period underreview. While 
of the total shaft accidents only 4.2 per cent. of 
the deaths are due to overwinding. It is possible, 
however, that this latter percentage may show a 
tendency to increase, since with the exhaustion of 
the coal supplies lying near the surface, the ten- 
dency is to sink shafts to deeper layers and to in- 
troduce larger cages and wind at a higher speed in 
order to maintain or enhance the output. There 
are, however, no figures available to show that 
this tendency does result in more accidents, and it 
is possible to argue that larger cages may conduce 
to fewer accidents, in that they reduce the number 
of journeys made by the cage. 

rm reference to winding-engines, the Committee 
commend the practice, common in the United 
Kingdom, of placing one engine only in a room, 
and compare this procedure with that current on 
the Continent, where imposing structures are fre- 
quently erected containing a number of engines and 
other mechanical appliances. The danger of this 
practice lies in the possibility of the attention of 
the winding-engineman being distracted from his 
immediate work by extraneous noises or occur- 
rences, with consequent danger of overwinding or 
other mistakes. The report describes various auto- 
matic speed-controllers and brakes for winding- 
engines, and quotes examples to show that their 
greater use would tend to a diminution of accident, 
but no definite recommendations are made. 

When dealing with the question of winding- 
ropes, the report states that most manufacturers 
determine the breaking strength by testing samples 
of the wire used separately, and then multiplying 
the result found by the number of wires in the rope. 
Such a system makes no allowance for the wires 
cutting into each other or for the impossibility of 








getting an absolutely equal tension on them all, and 


is, in fact, a manifest absurdity. In practice it is 
usual to allow a high factor of safety for winding- 
ropes, not less than 10 being usual ; but that is no 
reason for basing the factor on an entirely erroneous 
figure as to the actual breaking strength of the rope. 

The report contains a large amount of information 
bearing on the questions of capping for winding 
ropes, roofs and gates for cages, the suspension of 
cages, rigid and flexible guides, and other matters 
The compulsory adoption of cage-gates is not advo- 
cated, but the report is inclined to favour their usc, 
and it is suggested, very reasonably, that the fixing 
of a rigid bar across the top of every cage for persons 
to hold on to during ascent or descent should be 
made compulsory. In reference to the matter of 
safety-catches the Committee state that they regret 
they are unable to consider any of the existing 
appliances adequate. A considerable number of 
accidents have been caused by safety-catches coming 
into action at the wrong time, while in other cases 
such catches have acted satisfactorily ; but on the 
whole they must be looked upon as somewhat un- 
satisfactory appliances, particularly where flexible 
or rope guides are used. n the whole, and at the 
present time, it would appear more satisfactory to 
concentrate attention on the prevention of over- 
winding and similar accidents, rather than to fit 
appliances to'the cage to deal with them after they 
have occurred. 

In the section of the report* dealing with accidents 
from underground haulage, there is a discussion 
on the relative liability to accident with main rope 
or main and tail, as against endless haulage. The 
former classes are necessarily run relatively quickly 
owing to their intermittent nature, but with an 
endless rope the speed may be slow, since the tubs 
are continually travelling. On the whole, slow- 
speed endless haulage is the safest, although with 
this system there is a certain amount of danger 
owing to the tubs collecting in groups on the rope. 

In respect to haulage roads, it is recommended 
that refuge-holes should be placed only on one side 
of the road, and that the margins of the cavities 
should be whitewashed. It is also pointed out 
that the entrances to the holes should not be 
crossed by signal or other wires ; this recommenda- 
tion would appear to be a labouring of the obvious, 
but the Committee state that they have met several 
cases in which the precaution was not observed. 
This is a suitable point for a definite rule. Another 
example of similar lack of ordinary foresight is 
quoted, in which a refuge-hole, on an incline, was 
placed exactly opposite a run-away switch arranged 
to throw a run-away train of tubs off the road, 
and against the side. As long as such examples as 
this crop up, it is always possible to think that a 
certain number of accidents may be prevented by 
the issue of definite, and what in many cases would 
be apparently obvious, rules. 








NOTES. 
Copper In Russia. 

THE aggregate production of copper in Russia 
during last year amounted to 16,600 tons, against 
14,550 tons during the previous year, the increase 
being about 14 per cent. More than half of the 
total output came from the Ural, with 8750 
tons, whilst 4770 tons came from the Caucasus, 
and 2416 tons from Siberian and Kerghese 
works. The Imperial Copper Works in the Altai 
had only been in operation two months of last 
year. In the Ural 4551 tens are credited to the 
Bogoslowski Company, which shows a material 
advance compared with the previous year ; whilst, 
on the other hand, the Demidow works have fallen 
very much short of their production during 107. 
The imports into Russia during 1908 amounted to 
4855 tons—the same quantity as the year before; the 
exports of copper from Russia had dwindled down 
to 113 tons, compared with 1758 tons for the pre- 
vious year, leaving for consumption within tlie 
country an aggregate of 21,334 tons. The produc- 
tion within the country shows a rapid increase 
compared with the figures some years ago, and, 01) 
the other hand, the import into Russia of copper 
has materially dec ; in the year 1904 it was, 
for instance, 20,000 tons. There is every reason 
to believe that Russia will ere long be able to pro 
duce her entire requirements of copper, as there 





* Royal Commission on Mines: Report of a Committe: 
to inquire into the Causes of, and Means of Preventiny, 
Accidents from Falls of Ground, Underground Haulag«. 
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are rich deposits in Southern Caucasus and in the 
Kerghese steppes still waiting for rational exploi- 
tation. Russia, in fact, will probably in a not 
distant future become a copper-exporting country. 


Moror-Car Icnition-Geakrs. 

The general lines of the more usual forms of 
motor-car ignition-gear were described in a paper 
read before the Manchester Section of the Institu- 
tion of Electrical Engineers, on the 2nd inst., by 
Mr. John W. Warr, A.M.I.E.E., under the title 
of ‘The Electric Ignition of Internal-Combustion 
Engines.” Mr. Warr confined his remarks to 
ignition-gears for motor-car engines, and pointed 
out that electric ignition is practically the only 
form now in the field. After describing the early 
proposed system of hot-wire ignition, in which a 
tine platinum wire was heated by the current from 
an accumulator, the temperature of the wire being 
controlled by an adjustable resistance in series 
with it, Mr. Warr went on to deal with the earlier 
spark devices, in which an accumulator with a voltage 
of from 4 to 6 was used direct. With such a system 
a large-capacity accumulator is necessarily required, 
and the ignition points are quickly destroyed. 
Matters were improved by the introduction of a coil 
in series with the accumulator, the self-induction of 
the coil assisting in the generation of the spark, 
so that a smaller battery could be employed. This 
system, or any modification of it, was, however, 
crushed out of existence by the introduction of a 
satisfactory low - tension magneto. The paper 
described some forms of tappet gear suitable for 
use with low-tension magnetos, and the magnetic- 
plug arrangement, in which the separation of the 
sparking-points inside the cylinder is obtained 
electrically from a winding in the spark-plug, so 
that no mechanical connections or tappets are 
required. Dealing with induction -coil ignition 
operated from accumulators, Mr. Warr pointed 
out that a large part of the trouble actually 
experienced by motorists is to be set down to 
misuse of the accumulators. As it is not likely 
that much improvement in this direction will be 
seen, it is probable that the use of primary 
dry batteries, requiring little or no knowledge in 
the motorist, will extend very considerably. <A 
series of cells connected to give 6 volts was sug- 
gested, in series with a variable resistance arranged 
to cut the effective volts down to four, so that as 
the battery fell off the resistance might be adjusted, 
and the 4 volts maintained. The Lodge ignition 
was then briefly dealt with. This consists of an 
arrangement in which the high-tension circuit is 
connected to the plugs through two condensers, 
which have their outer coatings shortened through 
a leakage path of high resistance, so that they are 
kept at constant potential except at the moment of 
sudden discharge. An adjustable spark-gap is 
provided on the coil side of the condenser, and at 
the moment of discharge a local circuit is formed 
through this gap on one side of the condensers, and 
through the sparking-plug on the other side. The 
paper then dealt with modern high-tension mag- 
netos having two windings on the armature, 
and provided with a condenser to reinforce 
the spark. Referring to the recently-introduced 
system in which the primary and secondary wind- 
ings on the armature of a high-tension magneto 
ure temporarily used as an induction coil for start- 
ing, current being obtained from a battery, Mr. 
Warr stated he was of opinion that the energising 
of the armature in this way would in time reduce 
the field strength of the permanent magnets. 








LOcOMOTIVES FOR ARGENTINA—Some interesting tenders 
have been delivered for the supply of ten locomotives for 
the Argentine Northern Railway. Messrs. Henschel and 
“ons (Germany) tendered at 9680 dols. (gold) per engine ; 
the American Locomotive Company at 9742 dols. (gold) 

r engine ; the Havre Forges and Doneder Company at 
90 dols. (gold) per engine ; the North British Locomo- 
ve gp at 10,104 dols. (gold) per engine ; and the 

ildwin Locomotive Works (Philadelphia) at 10,365 dols. 
-old) per engine. 
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Tur Copprr Market.—Messrs. James Lewis and Son 

ite in their monthly report, dated the 1st inst., that 
urther development of the unfavourable statistical posi- 
‘on, coupled with dearer money, and depression of the 
ew York Stock Exchange, caused a fall of 3/. 1s. 3d. per 
nin the value of standard copper—from 59. 6s. 3d. for 
sh on the 1st ult. to 56. 5s. on the 26th—from which 
‘here was a reaction to 57/. 15s. on the 29th, due to large 
purchases on American account and higher prices for 

pper and othershares in New York. The closing values 
on the Ist inst. were 57s. 3s. 9d. for cash and 58s. 7s. 6d. 
for three months prompt. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


Address of James CHARLES INGLIS, President, 
November 2, 1909. 


GENTLEMEN,—I have to thank you very sincerely for 
the signal honour you have conferred on me in electing 
me as your President for a second term of office. 

When addressing the members last session, had I been 
aware that I was to have the honour of again meeti 
you in this position, I should have avoided so lengthy an 
discursive an address as I then delivered. 

_I do not propose on this occasion to deal with any par- 
ticular engineering subject, but rather to comment on the 
recent activities of the Institution, the professional status 
of the engineer, and the position he occupies in relation 
to certain economic questions of the day. I will then 
first refer to the generally felt want of improvement in the 
patenews status of the civil engineer, and to what we 

ave done to advance it. New by-laws have been framed, 
and new regulations drawn up with the object of secur- 
ing a higher and more efficient standard of training than 
has hitherto been required, and of governing matters of 
professional conduct and etiquette. 

A year ago I drew attention to the desirability of pro- 
moting more definite practical training among engineer- 
ing students, and especially of regulating the conditions 
under which proof of such training should be given to the 
Council as a preliminary to election. 

The Council studied this question long and exhaus- 
tively, and new by-laws representing their views will be 
submitted shortly for the decision of the members. The 
pro: rules are, perhaps, not so drastic as some might 
wish, but it was felt that in our profession the entrance 
should continue to be accessible, although under restricted 
conditions, to those whose native ability or genius may 
enable them to surmount a deficiency in early training of 
a — character. 

There still appears to linger a certain popular confusion 
of ideas re ing knowledge which can be tested by 

uestion and answer in ordinary examination papers, and 
ability to apply such knowledge intelligently to the prac- 
tical problems of every-day professional life. This Insti. 
tution, differing perhaps in degree, though not, it is 
thought, in principle, from the views sometimes enter- 
tained by other bodies on this subject, has persevered 
throughout in the belief that for success in the applica- 
tion of the great powers of Nature to the use and con- 
venience of man, there can be, as a rule, no efficient sub- 
stitute for regular training under those who are prac- 
tising that art, albeit the foundation of intelligent work 
in this direction lies in the possession of sound education 
and appropriate scientific knowledge. 

These are broadly the lines upon which the Council 
have proceeded in formulating the proposals now before 
the members, a forecast of which I made a yearago. It 
is not to be assumed that they represent the last word 
upon this subject, but in the Council’s judgment they 
meet the immediate needs of to day. Closely connected 
with this is the other matter, which I mentioned last 
year—viz., that of the engineer’s personal and profes- 
sional position, apart from his connection with this Insti- 
tution as an organisation for the advancement of science. 
This matter, which has been long in the minds of the 
Council, has been brought somewhat to a focus in the 
past year, in proposals for the introduction of certain 
sa, = end ong into the Institution’s by-laws. 
Speaking broadly, there is evidence of almost complete 
unanimity among the members that the principle involved 
in these pro rules of conduct is one which should be 
accepted and adopted by the Institution. Insome details 
these rules may open to amendment ‘and improve- 
ment, but the general feeling seems to be that they are 
in the right direction, and that formal avowal by the 
Institution that its members are bound by a code ‘as 
defined in the rules is desirable, in the interests of the 
a ame position which the Institution seeks to 
urther. 

I would also allude to the subject of professional fees, 
upon which the Council have not so far | see themselves 
able to make any recommendation. The matter is one 
which is, I am aware, engaging the attention of many 
members; but so far the view of the Council has been 
that a healthy and responsible professional spirit in the 
Institution should achieve in a satisfactory manner the 
main objects that could be secured by any authorised 
scale of Soin, 

The activity of the Institution has long since ceased to 
be confined to its sessional period ; and during the past 
recess we have been en in grappling seriously with 
the proposals contained in the as os yunty Council 
(General Powers) Bill, 1909, as amending the Building 
Acts. Such Parliamentary enterprise is rather foreign to 
the usual course of business of the Institution ; but it was 
felt that questions were involved of great importance to 
engineering construction in the future, and that the views 
of engineers upon these questions had not been fully 
realised by those responsible for the new proposals. After 
somewhat prolonged and arduous contention before a 
Committee of the House of Commons, ‘the Bill was 
brought into a shape which the Institution may now regard 
as satisfactory, and as rendering practicable the extended 
construction of metal-framed buildings in London. In 
particular, it is satisfactory to state that the important 
matter of appeals by engineers under the Act will be sub- 
ject to an independent and expert tribunal, upon which 
the Institution of Civil Engineers will be represented by 
a member nominated by the Council. 

The subject of our new Institution buildings has been 
advanced considerably during the recess. In July last 
the Council found themselves justified, by the progress of 
the negotiations with the Government, in inviting six 
selected architects to submit competitive designs for the 
new building; and I am now able to announce that the 





last of the necessary legal formalities in connection with 
the acquisition of the site has been di of, and it is 
hoped that building operations will be in active progress 
in the early part of next year. 

Matters of this kind do not usually form part of a 
presidential address, but I have alluded to them as they 
are undoubtedly of very present interest to the members. 
Incidentally, they reflect the policy of the Council in 
meeting the conditions of the day, while exercising the 
caution and circumspection demanded when interfering 
with a fabric so complex in construction as this Insti- 
tution. 

It is, indeed, no light task to administer the affairs of an 
Institution whose interests lie in every civilised country 
of the world, and in some that are uncivilised ; to guideand 
govern the training of its 1600 students, to regulate and 
control its extensive examination system, and to scrutinise 
and determine the qualifications for election into its body, 
all these matters apart from the numerous undertakings 
and interests of an extraneous character which have accu- 
mulated in the past, and seem likely to increase in the 
future. During the past year our business has involved 
the holding of 133 meetings of the Council and various 
committees dealing with details of the Institution work. 
This is quite apart from the meetings of such organisa- 
tions as the Engineering Standards Committee and other 
cognate bodies accommodated at the Institution, and it is 
obvious that only by careful arrangement of our work is 
it possible to deal satisfactorily with the increasing 
volume it presents. 

It may be interesting at this time, and possibly useful, 
to reflect fora moment on what is meant by “the work 
of the Institution.” It is, of course, well known that the 
object for which the Institution was formed was the ad- 
vancement and improvement of professional engineering 
knowledge and skill ; and whilst it may appear that some 
of the duties now undertaken are rather indirectly con- 
nected with this object, they must be considered from the 
‘nese of view of the Institution as a corporate body, and 

ow far they are likely to be beneficial to engineering as 
a profession, and thereby to the whole body of members. 

Above all, we do not take a narrow view of the engi- 
neering profession, whether it be in regard to the branches 
of inquiry undertaken by the Institution, the formation 
of its governing body, or the study, training and other 

ualifications required of those who enter its ranks. 
divil engineering has been, by reason of its extended 
activity, so much subdivided into ups and branches, 
all of them more or less overlapping, that it may be 
useful to consider what its origin really was. Nothing 
has been written on that subject more clear and authori- 
tative than the scholarly disquisition on the origin and 
history of the profession of civil engineering , Dr. 
William Pole, the late Honorary Secretary of the In- 
stitution. This was incorporated in the “ Life of Sir W. 
Fairbairn,” which was published some thirty years ago, 
and as it is probably saleealiiae to the present generation, 
I have thought it well to give an abridgement as an 
appendix to this address. 

With regard to the Engineering Standards Committee, 
to which I have previously referred, it is impossible to over- 
estimate the ies of the results obtained by that body 
with the aid of its numerous sub-committees. It is now 
some eight years since definite steps were taken to effect 
standardisation, and in that period the investigations of 
the various committees have enabled members to some- 
what realise the unsystematised condition of British manu- 
facturing and constructional practice, the vast interests 
eta oe and the extraordinary wide fields served by 
British manufacturers. It is only when these matters are 
properly appreciated that an estimate can be formed of 
the extent of the labours of the Standards Committee. 

But, immensely valuable as the work has already 
proved to be, it must be rded as largely in the nature 
of a preliminary effort, paving the way to what will prob- 
ably form a more difficult and important task—viz., the 
settlement of international standards, particularly with 
America and Germany—the two countries in which stan- 
dardisation has been most highly developed. 

Naturally, different parts of the world come under the 
predominating commercial influence of one or other of the 
great industrial countries, and this carries with it a de- 
mand for the standards of manufacture (shapes or sections) 
of that predominating country. For instance, in Ger- 
many, the steel-manufacturers’ rolls are being cut for 
English standards, while in England, I am sure you will 
find, our British manufacturers are being pressed to cut 
German shapes. The same feature applies te American 
commerce. 

Already an International Association for testing mate- 
rials is at work, and its proceedings for August last 
contain the report of the sub-committee on the Establish- 
ment of International Specifications for Iron and Steel. 
The Standards Committee is represented in that Associa- 
tion, and it is to be ho that the t importance of 
the issues involved will ensure not only a pon. determi- 
nation of International Standard specifications for iron 
and steel, but that this will be followed by International 
standard shapes and sections, and ultimately by standard 
sizes and fittings for all engineering products of world- 
wide use which an International Committee can deter- 
mine upon. 

The extension of transport facilities, and the rapid 
development of numerous industrial States, coupled with 
universal demand for industrial products, endow the ques- 
tion of international standards with an importance almost 
political. It is an urgent matter, which British engineers 
should strive to further to the utmost extent of their 
opportunities, which at the present juncture are great. 

nother important development is the increasing use of 
the Institution of Civil Engineers by the great executive 
departments of the State. 

r. Haldane and his advisers have made an important 
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departure in obtaining from this Institution, for com- 
missions as Officers of the Reserve Force of Royal 
Engineers, young men who have passed our qualify 
examination, and who have also had some practi 
experience. This course appears necessary if the Govern- 
ment is to avail itself oF the technical and practical 
training developed under the conditions of civil life, as 
compared with that acquired in an official atmosphere, 
and the departure provides an important link between 
the civil and the military organisations. 

The formation of this reserve of officers of the Royal 
Engineers has now been brought to a practical issue, and 
I have had the pleasure of nominating for commissions 
two batches, each of fifteen young engineers, and of 
learning, by personal observation and by communication 
with the authorities, that these young men have very 
fully justified the positions to which they have been 
appointed. A similar number of officers will be re- 
quired half-yearly in future, and the present oppor- 
tunity 1s taken to urge upon members the importance 
of assisting the Institution in this patriotic enterprise b 
influencing eligible young engineers and engineering 
students to enter the corps. @ position is an honour- 
able one, and, in addition, the course of training and 

eneral experience gained thereby is so practical that the 
Youncil have had no hesitation in deciding to regard it as 
substantially complying, for the period of its duration, 
with the Institution’s requirements as to practical training. 

I am aware of petal the difficulties which may have 
to be met, but the consideration of what has already been 
found practicable impels one to the opinion that the 
supply of engineers to the Indian public works and rail- 
ways abr might with advantage be drawn from the 
ranks of these rve Royal Engineers Officers, after 
they have given proof of the special knowledge required 
for their respective appointments. Such a provision 
would give a strength to the Reserve Officers’ Corps 
which it does not yet possess, would add to the commer- 
cial value of the young engineers from their disciplinary 
experience, and would provide an ever-ready and great 
source of strength to the War Office in time of need. 

Having thus reviewed briefly the matters which have 
largely engaged attention during the past presidential 
year, it may not be inopportune to reflect on the position 
which the engineer occupies in relation to the economic 
and political life of the general community. You will all 
agree with the proposition that, without the engineer, a 
great mass of labour would be impotent for any useful 
effect, and it may be said with truth that the labour in- 
terest more directly concerns the engineering profession 
than any other. 

Labour is the beginning and end of engineering, and 
any interference with the application of labour to engi- 
neering undertakings at once affects the profession, and 

riods of stagnation are liable to result therefrom. I 
ear such a period is now being experienced, and we must 
all earnestly desire that it may be a rapidly passing one, 
as representing a time of hardship to many members of 
our profession and one of great anxiety for the future. 

Nature’s laws, we realise, are definite in the physical 
world ; and, so far as they are known, there is every 
reason to believe that they are equally exact in the 
economic or political world. But the treatment which 
many of our labour problems are now receiving at the 
hands of so-called ‘‘ leaders” cannot be reconciled with 
any ‘‘ nature treatment.” 

it the treatment of labour interests is not in accord 
with Nature’s laws, the result will ultimately be the same 
as that which befalls the structure whose foundation the 
engineer has omitted to place on a firm basis. Such a 
structure will most assuredly, and in an infinitely less time 
than it has taken to erect it, resolve itself into a host of use- 
less units (bricks, for instance), each unit after the crash 
being rendered more or less unsuited for further use. 

So in our economic system we have our (bricks) units of 
unemployed, after being subjected to unnatural, unsoun 
treatment, all more or less deteriorated and unfitted for 
use, and many damaged beyond the possibility of further 
usefulness. 

I fear some of you will be thinking ‘‘ What has all this 
to do with engineering?” But, as I have pointed out, 
labour interests and engineering interests are to a very 
large extent identical, and there is at the present time a 
tendency to legislate in a fashion which, I submit, if pur- 
sued, will result in an unsoundly-built labour structure 
tending to crumble into a débris of unemployed ; and un- 
ere labour means uneraployed engineers. 

rade unionism is a result of a high state of industrial 
development, which no one regards as other than natural 
and proper so long as its actions are conformable to law, 
just as, in the case of civil engineers, we endeavour to 
guard and promote our collective interests. But when 
the leaders of trade unions prevail on Parliament to give 
unchallenged authority to purely restrictive trade union 
ideals—and that to such an extent that the collective 
employment of labour becomes unremunerative either 
from want of control or of discipline, or by reason of 
shortness of output or inferior quality of work—then the 
restriction of the activities of our profession must appear. 

Too many steps have even now been taken along this 
wrong road, and restrictive trade-union legislation has 
al y. proceeded so far as to make apparent the great 
industrial evils which are its natural outcome. As engi- 
neers who know and appreciate the value of labour, and 
who also know the workers, it is our duty to confront 
this problem—to endeavour to adjust conditions which 
are unreasonable—to give willingly rates of pay in propor- 
tion to output or results—and so to demonstrate that 
the solution of this vital problem lies not in restrictions, 
either in rates of wages or of output, nor yet in un- 
natural and arbitrary regulation of labour, but in the 
direction of co-operation and.of payment by results, _ 

The present tendencies, if continued, will result in one 








sure ending—viz., the transference of orders from the 
workshops of Great Britain to those of other countries 
where mutual and equitable relations between capital and 
labour prevail. Legislation which protects labour in- 
terests to the point of partiality, and which does not at 
the same time pay due regard to the interests of those 
who have to initiate enterprise and dis of the pro- 
ducts of labour, is proceeding in an illogical and im- 
possible course, which can have but one ending. Our 
peculiarly close relations with labour interests is my sole 
apology for a you with a series of elementary con- 
siderations which, if they do nothing else, will, I hope, 
— to make plain to each one here that we all, employer 
and employed, depend on one another; and that any 
hindrances artificially or legislatively opposed to the free 
use of labour must react, not only on the prosperity of the 
we, but thereby very directly on the prosperity of 
the individual civil engineer and of his profession. 

Some of you may say, ‘‘ This is politics, which should 
be unknown in engineering ;” but I would point out that 
when the economic conditions of our profession are at 
issue it is necessary that we engineers should not shrink 
from looking the facts in the face. 

An instance, among others, may be recalled when, in 
June, tenders were asked from English and German 
makers for certain steel goods. The specifications and 
conditions were precisely the same, but the price quoted 
by the English firms was just 45 ned cent. ter than 
the German. I may further say that the effect on one 
company alone of the tenders invited in this instance was 
to involve a difference of 37,000/. Under the competitive 
conditions of to-day users cannot afford to deal other than 
in the lowest market, and the result is simply that work 
is deflected from British manufacturers and British work- 
men. 

Uncertain as the outlook is at present from the more 
or less continuous conflict between capital and labour, it 
may be affirmed with truth that students of these difficult 
labour problems are gradually coming to the conclusion 
that some form of co-operation or unity of interest 
between the two is desirable. As this mes more 
widely accepted, and especially if, at the same time, it is 
recognised that arrangements tending in the co-operative 
direction will be sympathetically looked upon by the 
men interested, then a better era for labour will appear, and 
with it a more active time for members of this Institution. 


The present period of unrest, want of confidence, and 
uncertainty is, I doubt not, already only too easily trace- 
able in the ledgers of many members of this Institution. 
Unfortunately, we have a significant indication from our 
own records that the conditions of engineering employ- 
ment have become steadily and seriously less favoura s 
during the t few years, particularly among the junior 
members of the Institution. The Secretary tells me he 
finds from his records that ten years ago the applications 
from young engineers for assistance in obtaining employ- 
ment were practically equal to the number of inquiries 
for staff received from employers. In the past two years 
the number of those seeking appointments has been nine 
times greater than.the number of vacancies, whilst during 
the period of ten years our membership has only increased 
23 per cent. 

ow is this situation to be met? How are we from a 
professional point of view to my to restore confidence 
and to encourage that reasonable flow of capital which is 
essential, if scope is to be found for our activities, and 
which, if obstructed and discouraged, will most assuredly 
arrest not only commercial progress and enterprise, but 
the continued advance of civilisation in Great Britain. 
There is no royal road, no patent panacea; the only 
course is one which must be emotional by a capacity 
for adaptation to changed conditions and a readiness to 
adopt such methods as those changed conditions may 
render ni . 

One of the first matters which must claim our profes- 
sional attention is the increased necessity for designs, 
which are not merely examples of engineering ingenuity, 
but which combine efficiency with economy. I am very 
far from saying that either of these two latter considera- 
tions have not had due weight in the past ; but I do say 
without fear of contradiction that both of them, and 
perhaps more particularly the latter—viz., economy— 
must os greater weight in the future. This, of course, 
means that the engineer who is to contend successfully 
with the new conditions must be one who, by his personal 
knowledge of the principles of his profession in every 
detail, is able to evolve the most efficient methods at the 
least possible cost. It does not require great ability to 
handle a situation in which resources are boundless. True 
ability is that which can get the greatest result out of the 
least means, and without the detailed knowledge of prin- 
ciples to which I have alluded this is impossible. 

The successful engineer of the future, then, must pos- 
sess in an increasing degree a thorough knowledge of the 

rinciples of design, of the materials to be used, and their 
haviour when in use (keeping in view the facility and 
cost of repairs) and of the actual working conditions affect- 
ing the life of the structure or plant or machine designed. 
In other and perhaps plainer words, the necessity 1s for 
civil engineers to Cane more practical, if I may make 
bold to say so in this Institution. 

By the word ‘‘practical” I mean that the engineer 
should not only know how to design his works, but be 
familiar with the conditions under which they are to be 
used. The practical engineer of the early part of the 
nineteenth century built up his theory from his personal 
— ience, and applied his self-taught theories accordin 
to his judgment. The practical engineer of the twentiet 
century is he who, knowing the theoretical principles of 
his profession, employs as data the facts gathered from 
his experience, and whose generalisations from suc 
experience merely consolidate, if I may put it so, his 
knowledge of principles, 





The Council of this Institution, with ideas such as the 
foregoing, have been endeavouring to impress on members 
and students alike the supreme importance of practice in 
the education of a civil engineer, and have been pleased 
to note a general acquiescence in this view. 

I observe that the President of the British Association 
(Sir J. J. gay in his address at Winnipeg on 
August 25 last, dealt at considerable length with the 
necessity of cultivating the practical or concrete sid¢ in 
the scientist. He said :— 


I have alluded to the fact that pure mathematicians have been 
indebted to the study of concrete problems for the origination of 
some of their most valuable conceptions ; but though, no doubt, 

ure mathematicians are in many ways very exceptional folk, yet 
in this respect they are very human. Most of us need to tackle 
some definite difficulty before our minds develop whatever powers 
they may 

I think the moral to be drawn from it is that we should aim at 
making the education in our schools as little bookish and as 
practical and concrete as possible. With practical things the 
difficulties have to be surmounted. This constant need for 
thought and action gives to original research, in any branch of 
me poy mae science, great educational value even for those who 
will not become professional men of science. 


The President of the British Association is a Professor 

at Cambridge University and one of the leading scientists 
of the day, so that his opinion on the relations between 
theory and practice, and the effect of each on the other, is 
of the greatest interest, particularly to civil engineers, 
whose up pais is to apply the principles which scientists 
evolve to the everyday wants of mankind. 
_ It is satisfactory to know that the aim of your Council, 
in regard to practical training, experience, and culture, is 
to work on precisely the same lines as the President of 
the British jiation, who represents the scientific side 
of the question, and who, from that point of view, finds 
that the theoretical can be best developed by application 
to the concrete and practical. 

In my address of last session I pointed out the ever- 
resent feature of ‘‘transport” as the basis of our pro- 
ession ; how it provides, directly and indirectly, the 

chief demand for large engineering works and machines. 
The came influence—transport—operates in another 
direction—i.e., to equalise the cost of production, and 
thus to counteract the influence of class legislation and 
unscientific political economy. The philosophical aspect 
of this operation can furnish, I fear, but poor comfort to 
those who depend on the use and construction of engineer- 
ing works for their livelihood. It, however, points to the 
desirability of the Institution of Civil Engineers keeping 
in view the Imperial and world-wide pert of its 
functions and interests. It also presses home the neces- 
sity of continuing to aim at its governing body, the 
Council, being as representative as may be consistent with 
executive efficiency. 

uch has yet to be achieved in the way of economy in 
rural and municipal administration by raising the stan- 
dard of general education and of the engineering know- 
ledge of those appointed to control the carrying out of 
public works. 

There lingers in many influential quarters the idea that 
the construction and maintenance of roads, the — 
of water supplies, and sewage schemes, &c., can be placed 
in the hands of uneducated, untrained, and unskilled 
men. Stories of the absolute ignorance of engineering 
principles, of the hopeless muddle, and worse, in carrying 
out small works, are common. The controlling authorities 
have apparently not yet recognised that the health, 
comfort, and economical working of any district depend 
more on the efficient execution of the engineering works 
than on the reports of the medical officer. It is as neces- 
sary that the public works officer should be fully qualified 
as it isin the case of the medical officer, and most large 
communities are alive to this fact ; but I submit it is not 
so in many of the smaller class of district authorities. 

The proposition made by the Government as to grants 
towards the efficient making, improvement, and mainte- 
nance of public roads points to an opportunity of building 
up a system of skilled control with suitable sub-officers for 
the smallest units. 

Whilst deprecating bureaucratic interference in ad- 
ministrative details, it appears to me essential that public 
officials whose duties are of a technical character should 
possess definite qualifications which the public can recog- 
nise and accept. 

Let us hope that the Local Government Board may 
soon be moved to put a stop to wasteful administration 
by recognising, in a practical manner, that the services of 
a qualified engineer are as important to the public health 
as are those of x qualified medical officer, and are essen- 
tial to the proper expenditure of money allocated to 
public works. 

In looking back upon the results of our labours of the 
last session, I should like to thank my culeageas, the 
members of your Council, the Secretary, Dr. Tudsbery, 
and the staff for the whole-hearted way in which they 
have devoted so much of their experience and thoughtful 
consideration to the many matters which have from time 
to time come up for discussion and decision, and for the 
ready help that I have always found forthcoming when 
any knotty questions have had to be gone into. 

tly, I must express my debt of gratitude to the 
whole body of members of this Institution for the cordia! 
support they have given me during the past year and for 
the acceptance cf the views which I had the honour to 
introduce to them a year ago. It is, we must all realise, 
due to the manner in which the members of the Institu- 
tion have always been prepared to co-operate for the 
common good that the strength of its present position 1s 
due; and I have the greatest confidence that, in the 
future, not less than in the past, the members will be 


h | ver ready to sink personal predilections and interests 


in favour of any policy that is admittedly advantageous 
to the common interests of the Institution, 
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PROFESSOR DALBY ON HEAT 
TRANSMISSION. 
To THE Eprror oF ENGINEERING. 

Sir, —If Excineerinc should do me the honour to refer 
to the remarks made by me last evening at the Institution 
of Mechanical Engineers upon the very valuable and in- 
forming paper of Professor Dalby, may I be allowed to 
add, with reference to the natural effect upon their respec- 
tive temperatures of the much greater molecular density 
of the plate in comparison with that of the gas, that it 
appears to me we all attach too much importance to the 
“drop in temperature” at the flue surface, which Professor 
Nicolson’s diagram makes so conspicuous. After all, there 
has to be a drop. We do not want to boil off water at 
1500 deg. or 2000 deg., but at 300 deg. or 350 deg., and the 
thermometer must show a drop somewhere between the 
gas and the water. Moreover, our object is not to drive 
“temperature” through the plate, but heat units, and 
we do this with fair success in good boilers even now 
—that is, we find a fair proportion of the heat units in 
the water on the other side. One might as well complain 
of the heavy ‘‘loss” of volts in a transformer, though it 
gives us a fair equivalent in watts on the other side, 
as grumble because the widely-scattered gas molecules, 
in giving up their heat to the densely-packed molecules 
of the iron, do not keep the latter at, or anywhere 
near, their own high temperature. Of course they do 
not. In electrical 3 ey we have exchanged volts for 
amperes, and have little to complain of; the “ high- 
tension” heat of a few molecules has merely turned into 
‘‘low-tension” heat ina much greater number. If we wiped 
away the malignant gas film from the plate altogether, we 
should still have nearly the old total drop in temperature, 
and the place where the great transformation occurs (viz., 
the flue side of the plate) is the proper place for it. If by 
doubling the speed of the gases, or by any other means, 
we double the number of molecular blows upon the unit 
of heating surface per unit of time, and so get twice as 
many heat units through the plate and into the water, 
the comparatively low temperature of the water may 
still be trusted to keep all parts of the plate at much the 
same temperature as before. The temperature gradient 
in the plate will be but very slightly altered, and the 
drop of temperature between the gas and the plate 
will hardly be reduced appreciably. A very great drop 
of temperature is inevitable, and does not by itself denote 
« loss of a kind which engineering can possibly grapple 
with. There may be a loss of “‘ plant efficiency ” through 
the presence of the gas film, but the drop in tempera- 
ture is not the measure of this loss, or of any loss, and the 
drop must be there practically to the same extent, even 
if the loss is done away with. 

I am, Sir, yours faithfully, 
ARK Rosrinson, M.I. Mech. E. 

Parliament Chambers, 8.W., October 30, 1909. 








“AVIATION AT BLACKPOOL AND 
DONCASTER.” 
To THE EprTor OF ENGINEERING. 

Sir,—May I be permitted a few remarks on the subject 
of your deeply interesting leading article of last week. 
Aviation is happily now the subject of paramount lar ano 
interest, as it on been with me for about a third of a 
century past, my experiments dating from my schooldays 
in the ’seventies. 

I heartily endorse your appreciation of the brilliant 
skill and nerve displayed by MM. Latham and Paulhan, 
fully recognising how their demonstrations are calculated 
to promote the movement and help successive aviators, 
rendering it “‘easier for the next man” by showing its 
possibilities and inspiring him with the highly essen- 
tial confidence. While justly crediting these men with 
the above good services, you rightly condemn the practice 
of running great risks (as they are under present condi- 
tions) which, in the probable event of failure, would be 
seriously detrimental to the now flourishing cause, and 
would perhaps sacrifice more lives than their own. 

Happily, mre though illogically, as in this case, 
success, hike charity, covers many sins—nothing succeeds 
like it—and it is said “‘all’s well that ends well ;” but let 
us now “draw the line, ” and “let well alone.” 

I concur also in your opinion that ‘‘It seems probable 
that in the near future there will be not only a consider- 


able progress in the machines, but also in the men who 
handle them.” To this end experience and emulation 
will doubtless work together as influences for good. It 


1s true and desirable that the machines should be capable of 
greater range — and of comparatively slow flying 
at will. The readiest means of attaining this would 
appear to be a system of variable area of sustaining sur- 
faces, together with some reserve of power, bearing in 
mind that an undue increase of surface defeats the ends 


in view and increases the danger of starting in a wind. 
Adequate power to stem head-winds is, of course, quite 
necessary, in order that the speed in relation to the land 


@ not at times almost reduced to nil. 
This aspect of the problem suggests “‘aspiration” as a 
resource of the near future, a resource that I am con- 


vinced has quite revolutionary possibilities in store. 
This much-dobeted phenomenon is still regarded scepti- 
cally, even by some whose experience should have taught 
= m better, though it has been strenuously upheld, and 


demonstrated repeatedly by some of the best 
authorities on aviation, including the late veteran expo- 
nent Mr. Fred. W. Brearey, B.Sc. (whose friendship I 
lony had the privilege of enjoying) ; Mr. Lawrence Har- 
grave, Mr, Octave Chanute, oak Mr. J. Lancaster (of 
Chicago). Mr. Chanute clearly defined the phenomenon 
(as long ago as 1896) as “the act of flying in the face of 
“aay wind, without using other power than that furnished 
»y the wind itself,” 





To an observant person it is clear that this is demon- 
strated in natural flight, in the case of the larger birds, 
and whose muscular power is known to be relatively very 
smal]. With such support as the foregoing, I do not feel 
at all “‘lonesome” in my advocacy ; as Mark Twain said, 
it must feel to be “ ‘ 

ee I hold, and have long held, the opinion that 
when we have better learnt the art of passive flight— 
really 5. panne with “‘as setlen” aed to emulate the 
admirable albatross, we shall be enabled to perform flight 
by supplementing « far less motor-power than now pre- 
vails, by the extraneous auxiliary power derivable from the 
conjoint action of gravity and wind pressure on suitably 
designed surfaces. 

Regarding this resource as the future great ally of 
aviation, I purpose now to devote special attention to it. 

Yours faithfully, 
Sipnry H. Houianp. 

Parliament Hill Mansions, Highgate-road, N.W., 

November 1, 1905. 








THE FIRST DYNAMO. 
To THE Epitor oF ENGINEERING. 

_ Srr,—I shall feel obliged if you would kindly find space 
in your columns for the following appeal. My object is 
to trace the whereabouts of a dynamo or “‘electro-mag- 
netic battery” which was patented in this country in 
1854-55 (Nos. 2198 and 2199, of 1854, and Nos. 806, 807, 
and 808, of 1855) by Soeren Hjorth, and manufactured 
by Messrs. Malcolm and Campbell in Liverpool, in 1856, 
after which it was presented to the Polytechnic, ee 
street, in May, 1857. The machine is reported to have 
been seen in one of the London museums as late as 1895, 
but it now seems impossible to trace it anywhere. 

There is a good deal of historical interest attached to 
this machine, as it is the first electric generator in which 





the current for the electro-magnets is taken from the 
main current developed by the machine itself, and where 
the principle of mutual excitation between current and 
electro-magnets is clearly demonstrated and utilised in 
ractice, although the inventor considered it necessary 
ides the electro-magnets to use permanent magnets as 
well. It was not till about ten years later that it was 
found that the use of permanent magnets could be done 
away with. The illustration shows a diagram of the 
Hjorth machine as it was built. 

Should any of your readers know anything of the ulti- 
mate fate of this historical and interesting machine, I shall 
be very pleased if they will communicate with me, 

Yours truly, 
Pout CHRISTENSEN, 
Consulting Engineer. 
Consulate-General of Denmark, 8 and 9, Byward-street, 
Great Tower-street, London, E.C., October 28, 1909. 





‘THE ELASTIC BREAKDOWN OF NON- 
FERROUS METALS.” 
To THE Eprtor oF ENGINEERING. 

Srr,—When reading Mr. C. A. Smith’s paper in your 
issue of October 29, I was reminded of the f: accuracy 
so often attributed to measuring devices which depend 
upon a screw. 

Mr. Smith calibrates his adaptation of the Ayrton- 
Perry twisted strip, which he calls a ‘‘ sphingometer,” 
by means of a micrometer screw. He says :—‘‘ It was 
finally decided to give a known extension to the strip by 
rotating a micrometer head. The effect of this is that the 
beam of light passes across, say, 600 scale divisions, when 
the micrometer head shows that the strip has been ex- 
tended, say, y¢ysth part of ah inch, in which case eac 
scale division is clearly con soot part of an inch.” It was 


stated in an earlier paper that there seemed to be no 
difficulty in obtaining a screw cut accurately enough for 
the purpose. . 

It is certainly possible to prepare a screw which is accu- 
rate tO jo 999th part of an inch, but this is probably very 
near the limit of accuracy which can_be attained by the 
most elaborate known methods. It is necessary to 
alternately grind and measure the screw in order to secure 
this accuracy. An unground screw may be obtained 


accurate to ve-o00t part of an inch, but it is evidently | 


necessary to cut it with a leading screw of equal quality, 

and great care must be taken in preparing the cutting- 

tool, and during the operation of forming the thread. 
The sphingometer was made at the East London Tech- 





nical College, so that it is improbable that the leading 
screw of the lathe used was particularly accurate. Setting 
against this that the micrometer screw was moved only 
revoth part of an inch, or a fraction of a revolution, the 


probable degree of accuracy was about na part of an 


10,000 
inch, or 60 scale divisions, 10 per cent. of the total de- 
flection. 

In the case of one tension test on mild steel, selected 
at random, Mr. Smith finds the values of Young’s mo- 
dulus in his three planes to be 24,600,000 Ib., 26,900,000 Ib., 
and 40,600,000 lb. per square inch. Few engineers who 
have made tests for themselves will accept these figures, 
considering that the load was made as nearly axial as 
was ible by means of a socket joint. It is practically 
certain that the scales were wrongly determined by means 
of the micrometer screws, and therefore the results were 
inconsistent. There are other causes which may increaso 
the discrepancies, which it is not proposed to discuss here. 

A similar misstatement has been made with reference 
to the Whitworth millionth measuring machine, that it 
will measure to seenae th part of an inch. In this case it 
is partly true, because the machine would indicate the 
difference between a pair of limit gauges of, say, lin, and 
1.000001 in. diameter respectively, if these were pro- 
duced. But the accuracy of the machine depends on that 
of the screw if an absolute measurement be made, 
and also when the difference between.the dimensions 
compared is sufficient to require an appreciable move- 
ment of the screw. 

It is interesting to notice that Ewing and Unwin, who 
employ micrometer screws in their extensometers, keep 
the limit of measurement of the same order as the probable 
error in the screw. 

Yours faithfully, 
Water A. Scosir. 

City and Guilds Technical College, Finsbury, E.C. 








ARTIFICIAL ELASTIC LIMITS. 
To THE Eprror oF ENGINEERING. 

Srr,—An interesting paper on this subject does not 
seem to have received the discussion which the matter 
deserves. Having studied it carefully, I am a little 
uncertain about a * points raised. As others may have 
had the same difficulty, and as the paper was printed in 
your journal (pages 308 and 362 pad am writing to ask 
the author for more information. The paper referred to 
was presented to the British Association in Canada a few 
weeks ago, and gave the results of some torsion tests. 

The term “primary elastic limit” is used ; what is the 
primary elastic limit of a material, and how is it mea- 
sured ? How is it to be scientifically raised, as suggested ? 
Has the addition of certain elements in the composition, 
with perfect safety, the same effect on the elastic limit as 
overstraining? Proofs would be valuable. 

The word *‘ strain” seems to have been used, occasion- 
ae where stress was intended, which is rather confusing. 

The specimens apparently were subjected to bending 
as well as torque, and that important fact does not seem 
to have been considered in the paper. How far the results 
were affected by such bending it is difficult to say. 

An enormous amount of painstaking work is shown, 
which must excite the admiration of all who have had an 
experience in researches upon materials. You will, 
perhaps, allow a word of congratulation to the author 
upon the amount of work done; this is none the less 
sincere because of the above enquiries. 

Yours very truly, ; 
. ALFRED M. Smita. 
East London College, University of London. 








TANK-LOCOMOTIVE FOR THE NETHER- 
LANDS INDIA RAILWAY. 
To THe Epiror oF ENGINEERING. 

Sir,—In addition to the description, in your issue of 
June 18, 1909, of the ten-wheeled tank-locomotive for 
the Netherlands India Railway, it may be stated that 
the bushed big-end connecting-rod is of the same con- 
struction as in use on the Great Western Railway, whose 
chief locomotive superintendent, Mr. Churchward, kindly 
supplied representatives of our company during their 
visit to the workshops at Swindon in 1907, with the 
necessary information, and a drawing. 

Yours truly, 
Y. C. W. Herwewer, Assoc. Chief Loc. Supt., 
Neth. India Rly., Samarang, Java. 
Samarang, September 17, 1909. 








HUMPHREY’S GAS - PUMP. 
To THE Eprror OF ENGINEERING. 

Sir,—In your issue of October 15, describing Mr. Hum- 
phrey’s gas-pump you state ‘‘It may be of some interest, 
as showing the novelty of the system, to state that the 
many patents covering its principles and applications 
have passed the ordeal of every Patent Office without their 
novelty being questioned.” 

If these words mean that the patents of the Humphrey 
gas-pump cover the principle of pumping water by the 
explosion of gas then I am certain the soundness of the 
patent or patents is seriously open to question. 

It is some nine or ten years ago that, when I was on a 
visit to Ghent, I was shown working a gas-pump in the 
show-room of our then agent. is gas-pump was u 
and sold for pom ed water for domestic purposes, and 
the one fitted up in the show-room was shown pumping 
water. Who the maker of the apparatus was I forget at 


| this date, but I have no doubt some of your readers in 


> may have come across the apparatus. 
The ignition was effected by o gee of the ‘‘ puff ” 
type, somewhat similar to that u mn the old Bisschop 
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gas-engine, and the water was pumped through the ex- 
plosion of a mixture of gas and air in the water-chamber. 

There is no Patent Office in the world would shake my 
conviction as to the reality of the apparatus which I saw 
in Ghent. 

I have no wish to detract from the labours of Mr. 
Humphrey, and the ingenuity displayed by him in his 
gas-pump, as in this letter I desire simply to point out 
that in my opinion the principle of his apparatus is not 
new, for the reason stated. 

Yours truly, 


Halifax, October 29, 1909. Hvucu CAMPBELL. 








“THE THEORY OF LUBRICATION.” 
To THE Eprtor OF ENGINEERING. 

Str,—I was much interested in the short article by Mr. 
Davidson in your issue of October 29. The result due to 
Petroff, there quoted, for the resistance of a lubricated 
bearing bears considerable resemblance to that recently 
found by Mr. Finlay and myself, and published in the 
last volume of the Proceedings of the Institution of 
Mechanical Engineers. 

Our expression for the resistance of a complete bearing, 
consisting of either a bush or a pair of brasses, is 


Area of rubbing x. velocity of rubbing x a constant 


A linear function of the | , i linear function of the 
velocity temperature of film 


The first term in the denominator represents that part 
of the film thickness which can be represented by speed, 
while the second term is the result of cancelling the tem- 
perature term of the numerator, due to viscosity, with 
the temperature term of the denominator, representing 
the film thickness. 

Neither my colleague nor I had heard of Petroff’s re- 
searches until Mr. Davidson’s article appeared. 

Yours truly, 
W. W. F. PULuen. 








‘CALCULATION OF INDICATED HORSE- 
POWER.” 
To THe Eprror or ENGINEERING. 

Srr,—As Mr. Wingfield used revolutions per minute, 
and took the stroke in inches, I made a comparison with 
my formula.involving the same factors. If the stroke is 
taken in feet, I use 145 as a divisor (see my ‘“ Slide- 
Rule,” page 64); while, further, if the number of strokes 
is used in place of revolutions, the divisor, of course, 
becomes 205. This expression (identical with that used 
by Mr. Utting) is less convenient than my original ex- 

ression, except in connection with single-acting engines. 
ft requires the same number of “sets,” and, for usual 
conditions, involves, further, the mental operation of 
doubling the revolutions to obtain the number of strokes. 
Of course, all slide-rule operations involving constants 
can be facilitated by the use of gauge-points. 

For slide-rule work a formula should, when possible, 
have one more factor in the numerator than in the de- 
nominator, and not, as Mr. Briggs states, an equal number 
in each. 

Undoubtedly, for occasional use, one would naturally 

» 


use ‘a oa ; but when a number of such calculations 
are to be made, it is certainly worth while to reduce the 
expression to its simplest form. 
Yours faithfully, 
’. N. Pickworru. 
Fallowfield, Manchester, November 3, 1909. 








‘LARGE WATER-DRIVEN TURBO- 
GENERATORS FOR NORWAY.” 
To THE Eprror or ENGINEERING. 

Srr,—In your issue of September 24 I notice a para- 

ph occurs under the above heading, in which Messrs. 
oo. Boveri, et Cie., of Baden, state that they have 
received one of the la t orders for electrical generating 
plant ever placed in Europe—namely, five three-phase 
generators, of 17,000 kilovolt-amperes capacity each, for 
the Rjukanfos power-station. The pa ph goes on to 
say that ‘‘ the above order was obtained in competition 
with the leading firms of the Continent, and that it was 
settled upon the technical merits of the designs, and not 
upon considerations of price.” 

In view of this latter statement, I think it only right to 
point out the following facts :—The general plans of the 
»ower-plant at Rjukanfos have been worked out by the 
Hydraulic Consulting Association of Scandinavia (Vat- 
tenbyggnadsbyran), with which I have the honour of being 
connected, and those plans call for 10 units each of the 
above-named capacity—namely, 17,000 kilovolt-amperes. 
The order for five of these units has been placed with 
Messrs. Brown, Boveri, et C.e., and the order for the 
other five with the General Electric and Manufacturing 
Company, of Sweden. The desiyns of the machines in cach 
case are to be those of the respective companies who have 
received the orders. 

This is not the first order for large generators the 
Swedish firm has received, and the generators built by 
them for the State Falls at Trollhiittan, which are of 
12,500 kilovolt-amperes capacity at 187 revolutions per 
minute, are, in point of fact, about as large as the Rjukanfos 
generators running at 250 revolutions, and are, I believe, 
the largest capacity machines in Europe. 

Yours truly, 
Avusrey V. Ciayton. 

Egypt House, New Broad-street, London, E.C., 

November 4, 1909. 








DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets. ) 


SEPTEMBER. OcTOBER. 


AUGUST. 








OCTOBER. 


1454) AUGUST. SEPTEMBER. 
In the accompanying diagrams each vertical line represents a market day, and each horizontal line 
represents 1s. in the case of tin plates, hematite, Scotch and Cleveland iron, and 1J. in all other cases. 
The price of quicksilver is per bottle, the contents of which vary in weight from 70 Ib. to 801b. The metal- 
prices are perton. Heavy steel rails are to Middlesbrough quotations. Tin plates are per box of I.C. cokes. 





Tue Nortra-East Coast Institution OF ENGINEERS officers, &c., had resulted as follows :—Chairman, Mr. 
AND SHIPBUILDERS.—The twenty-sixth annual meeting of | George T. Bullock; vice-chairmen, Mr. J. Wylie Nisbet, 
this Institution was held in Newcastle on Friday last, | and Mr. F. D. G. Napier; hon. librarian, Mr. 8. V. Cooke, 
October 29, Mr. Summers Hunter, the President, occupy- | hon. auditors, Messrs. H. Norman Gray and Henry Cook; 
ing the chair. After the reading of the annual report by |Members of Council, Messrs. G. D. Harrison, James 
the secretary, the chairman delivered an address, in | Oswald, C. H. Smith, and Percy L. Young; provincial 
which he dealt with the close connection which should | Members of Council, Messrs. C. T. Briggs, Newcastle- 
exist between theoretical and practical work. Referring | on-Tyne ; Ernest King, Sheffield; KR. H. Parsons, Peter- 
to the new rooms shortly to be occupied by the Institu- | borough ; Eustace W. Porter, Southampton; T. P. 
tion, he added that when they came to be formally | Hosegood, Bristol ; Adam Hunter, Glasgow; W. E. 
opened, in the course of a few weeks, it was intended to | Lilly, Dublin; H. F. Hunt, Pembroke. The annual mcet- 
take advantage of the opportunity it would give the | ing of the benevolent fund then took place, the statement 
Institution to show the respect and esteem in which they | of accounts showing that the amount standing to its 
all held their first President, Mr. William Boyd. Mr. | credit is 188/. 19s. 94. A paper was then read by Mr. 
Boyd was one of the founders of the firm of Messrs. |'T. A. Watson, Assoc. M. Inst. C.E. (Member), on ‘The 
Thompson and Boyd, Ouseburn Works, Newcastle ; also | Reinforced Concrete Construction of the New General 
of the Wallsend Slipway and Engineering Company, | Post Office Buildings, London.” After giving a general 
Limited, of which he is a director. He takes an active | description of the kuilding, the author proceeded to 
interest in the affairs of the Institution. | deal with the various considerations affecting the design 

}and construction of the walls, during which comparison 
was made to walls of similar strength constructed in 

THE JUNIOR INSTITUTION OF ENcINeERS.—The annual brick. The retaining-walls, floors, method of reinforcing 
general meeting of this Institution was recently held at jand columns were treated, and also the number of 
the Royal United Service Institution, Whitehall. The | reinforcing bars. Points in connection with jointing, 
Council's annual report, which was presented, showed | stirrups, and special features in the building were next 
that the membership had increased to 1063, 85 elections | touched upon, including floors, &c., as well as canti- 
and transferences having taken place during the t | levers, foot-bridges, the chimney, tunnels under king 
year. Nine ordinary meetings had been held and 39 | Edward-street, and staircases. The methods of dealing 
visits to works made, covering practically every branch | with the difficulties which were met with during con- 
of engineering. The summer meeting in the Midlands | struction of the retaining-walls, &c., were described, und 
has proved very successful. Birmingham had been made the composition and mixing of the concrete used in the 
the centre on account of the Institution’s first Local | work were then entered into. The paper concluded with 
Section having been established there during the year. | questions relating to testing of steel and experiments 
Other salient features in the report includ reference | with tests columns. An animated discussion followed, 
to the Gustave Canet lecture delivered on the twenty- | in which Messrs. L. H. Rugg, H. Adams, H. M. Martin, 
fifth anniversary of the Institution by Lieut. A. Trevor | P. J. Waldram, William Dunn, E. F. Etchells, R. V»w- 
Dawson, R.N., on ‘‘ Engineering of Ordnance ;” awards | drey, and B. E. Parry took part, and the proceedings 
for papers: Durham Bursary, and the Monthly Journal | terminated with the announcement of the ensuing mc¢t- 
and Record of Transactions, the volume for the year under | ing on November 16, when Engineer Vice- Admiral Henry 
review consisting of 758 pages, together with illustrative | J. Oram, C.B., will deliver is presidential addres= vn 
plates. The scrutineers reported that the election of | ‘‘ Recent Warship Machinery.” 
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A SMOKE TINTOMETER. 


CONSTRUCTED BY MR. 


JOHN LOWDON, DUNDEE. 

















Ix testing boilers, or when investigating and com- 
paring the performances of automatic stokers, ur the 
different arrangements of furnaces, it is often necessary 
to try to procure reliable evidence as to the density of 
smoke issuing from a chimney, and many engineers must 
have felt the want of a simple and reliable instrument 
which would enable them to compare with something 
approaching scientific accuracy the varying densities 
of the issuing smoke with some set of standard tints. 
Probably the best known set of standard tints are 
those of Ringlemann’s smoke-scale, and although these 
charts have the advantage of being easily duplicated, 
their use has certain drawbacks : they require to be at 
least 10 in. square and to be placed in a row against 
a suitable hedapennel 50 ft. or more from the observer. 
This renders them troublesome for use by the engineer 
and wholly unsuited for the detective purposes of a 
zealous sanitary inspector. 

Ringlemann’s charts have, however, a more serious 
drawback, inasmuch that one can never be certain that 
the charts are being illuminated by the same light that 
is illuminating the chimney head. To overcome those 
objections and to see if it was not possible to design a 
portable and handy form of optical instrument, a 
number of experiments were conducted jointly by an 
analytical chemist and a mechanical engineer, resulting 
in the design of instrument shown in the illustration. 
The principle employed is somewhat similar to that 
used in Lovibond’s tintometer, an apparatus used in 
the laboratory to enable the chemist to define the 
tints of liquids. 

The smoke tintometer consists of a tube A, having 
at one end an eye-piece D. The opposite end of the 
tube has two object apertures, and in front of one of 
these apertures is fixed a revolving diaphragm B, 
having five circular openings of the same diameter as 
one of the object apertures of the instrument. Four 
of the apertures are glazed with tinted glasses corre- 
sponding to, and graduated from, the standard tints 
of Ringlemann’s smoke-scale, while the first aperture 
remains clear. 

When examining the smoke from any particular 

chimney, the observer turns the instrument, so that 
the aperture, which is fitted with the revolving dia- 
phragm, looks towards the windward side of the 
smoke, so that through this aperture he sees past the 
side of the smoke to the clear light of the sky beyond 
the same light which is illuminating the smoke column. 
Through the other aperture the observer sees at the 
same moment a circular patch which appears to be 
cut out of the column of smoke as it issues from the 
chimney head. All that the observer has now to do 
is to revolve the d‘aphragm until both apertures appear 
to have equal illumination, and a glance at the 
numbered scale on the instrument shows the number 
corresponding to ‘light grey,” ‘‘dark grey,” ‘‘black,” 
&c., of the Ringlemann’s chart. 
_ that some such convenient instrument is required 
for ordinary testing purposes is evident enough, but 
nowhere has it proved of greater value than in connec- 
tion with cases raised by municipal authorities against 
an alleged excessive discharge of black smoke. As a 
general rule, a sanitary inspector uses no scale or chart 
of any kind, and although he is prepared to swear to 
So many minutes of black smoke, or so many minutes 
of grey, if the inspector, with all his experience, be 
asxed what is “black” or what is ‘‘ grey,” or when 
does the one merge into the other, he is uncommonly 
hard put to it for an answer. 

a recent smoke prosecution three sanitary in- 
Sp--tors were shown a number of sheets of smoked 
gl.-s of different densities, and each was asked in 
court to pick out the tint which would represent his 
i. of black smoke. The result was that each witness 
ch se widely different tints. The Judge did not convict. 

‘ he tintometer is manufactured by Mr. John Lowdon, 
sc.vntific instrument maker, Reform-street, Dundee. 


INDUSTRIAL NOTES, 


TuerRE has recently been published the first of a series 
of blue-books, consisting of preliminary tables under 
the title of ‘‘Census of Production Act, 1906,” a pub- 
lication which is destined to be of the greatest service 
to industry in this country. Hitherto attention has 
been concentrated almost exclusively upon our over- 
sea trade—imports and exports. The ‘Statistical 
Abstract ” for the United Kingdom was first issued in 
1855 ; subsequently the Board of Trade carried back 
the tables as far as possible to 1840, the intervening 
years between the two dates being arranged on the 
same plan as the “Abstract” of 1855. At a later date 
was issued the ‘‘ Statistical Abstract for the British 
Colonies and Possessions ;” a separate one followed for 
British India, and another relating to our foreign trade. 
All these are new annuals, and tell us admirably the story 
of imports and re-exports, and of the exports from the 
United Kingdom of | British and Irish produce and 
manufactures ; but they tell us nothing really of our 
own internal trade. The new series under the Census 
of Production Act, 1906, will fill up that gap, and 
enable us to see the real development of British trade 
in the United Kingdom, and with the ‘‘ Abstracts ” 
mealy pemaes will enable us to compare the pro- 

ress made in our over-sea trade with that at home. 

e cannot have too much light in these days. All the 
avenues to knowledge should be wide open, all barriers 
removed, and where necessary indications should 
point the path to easy acquaintance. It is gratifying 
to know that employers have readily sunpened to the 
Board of Trade under the Act, and have given official 
replies and figures as required by the schedules issued, 
so that we can see the nature and character of the 
information desired. 

The industries included in this preliminary report 
consist of : (1) Mines under the Coal-Mines Regulation 
Acts, and coke works and shale-oil works in connection 
with such mines ; (2) the textile industries—cotton, 
woollen, and worsted mills and factories ; (3) iron and 
steel trades in the heavier branches ; and (4) tin-plate 
works. Some 12,000 schedules were issued to firms 
engaged in those industries, which, in 1907, employed, 
on an average, 2,000,000 persons, and produced an out- 
put representing a net addition of nearly. 210,000,000/. 
annually to the value of the natestele used. The 
total number employed under the first group—mines, 
&e.—was 854,615, of whom 840,226 were wage-earners, 
and 14,389 salaried officials. The quantity of coal 
raised in 1907 was 265,134,000 tons, as shown by the 
returns, the selling value thereof being 119,544,000/. 
at the pit’s mouth. Of the total bene 4 24 per cent. 
was exported, and 7 per cent. was shipped for the use 
of steamers en in the foreign trade. Of the 
steam-coal raised 36.9 per cent. was exported, and 14.7 
per cent. shipped for the use of steamers, The quan- 
tity of ironstone raised under the Acts was 8,184,000 
tons, and of oil-shale 2,715,000 tons ; the former is 
chiefly raised in England, and the latter wholly in 
Scotland. The output of coke made for sale at works 
connected with coal-mines was 11,344,000 tons in the 
United Kingdom, with a selling value of 9,516,000/. 
It is repo also that about 839,000 tons of coke were 
produced at iron and other works, to be mainly used 
at such works. The total output, therefore, of hard 
coke in the United Kingdom in 1907 was 12,183,000 
tons, of a total value of 10,205,000/. Coke made at 
works is not included in the above figures, but infor. 
mation regarding it is promised in a wikieapinl report. 
The selling price of the by-products at coke works at 
the mines was 625,000/.; of shale-oil, 2,014,000/., which 
includes 16,977,000 gallons of lamp-oil, and 12,259,000 
gallons of gas-oil. The figures appear to be stupendous 
under all the heads. 

The total quantity of pig iron produced in 1907 was 
10,114,281 tons. Of that total make, 7,070,000 tons, 
valued at 24,336,000/., were sold or held in stock as 











pig iron. On the basis of those figures the total value 
of the pig iron made would amount to about 34,815,0000. 
The exports of pig iron manufactured in the United 
Kingdom in 1 were 1,942,335 tons, so that about 
8,000,000 tons were worked up by British firms, and 
of this about 3,000,000 tons were utilised by the pig- 
ee eg | firms in the manufacture of further 
products. The estimated production of puddled and 
scrap-iron bars was probably about 100,000 tons. The 
firms responding reported a make of 879,000 tons. The 
total value of the products is given as 49,713,000/., 
and the net output of iron and steel factories as 
30,948,000/. The increased value over 1906 is said to 
have been about 64 per cent. The tin-plate trade is 
stated to have produced 529,000 tons of tin and tern 
plates and sheets, the value of which amounted to 
7,392,000. The quantity and value of the black 
sheets exported are not known, but the quantity of 
black plates exported in 1907 was 71,500 tons, or 60.6 

r cent. of the quantity reported at the census office. 
The value is estimated at ,000/., and of all other 
products at 402,000/. The estimated aggregate pro- 
duction is between 600,000 and 700,000 tons, the net 
value of which is given as 2,147,000/. The total number 
of hands employed was 21,222. The aggregate output 
in the textile tradesis enormous. In 1907 the number 
of yards of cotton piece goods woven for sale was 
7,029,622,000 yards —value, 81,854,000/. ; 16,881,000 
yards of unbleached piece goods, and 44,982,000 yards 
of coloured cottons, part being on commission. Cotton 
yarn produced was 1,507,381,000 lb.; the value of the 
yarn, 79,371,000/. The woollen and worsted goods 
produced attained a value of 40,250,000/. The con- 
densed figures so far given show how enormous our 
trade is in productive industry alone. Future volumes 
of the census of production will be even more valuable. 





At the seventeenth annual congress of the National 
Free Labour Association, held last week in London, 
the general secretary made his usual attack upon 
trade unions and the Labour Party, He ascribed all 
the industrial ills under which we suffer to legislative 
interference with industry, and to the bad influ- 
ence of trade-unionism. The three recent Acts 
specially denounced were the Workmen’s Compensa- 
tion Act, the Mines Eight-Hours Act, and the Trades 
Disputes Act ; the latter, he said, ‘‘ gave trade-union 
tyrants an unlimited right of interfering with the 
financial proposals of the Government, and had created 
a sense of insecurity that had led to a suspension of 
productive energy, to the migration of capital to other 
countries, and to the idleness and impoverishment of 
British working-men.” Later on the Labour Ex- 
changes measure was condemned as tending to bolster 
up trade unions. The report states that the association 
had largely helped —agen during strikes and 
attempts to boycott firms. It tells of the large number 
of free-labour men who had registered as members ; in 
all 725,000 are stated to be enrolled. It is also stated 
that employment had been found for 12,126 persons 
by the association, and that it had defeated 680 
strikes. 


There continues to be considerable discussion among 
the officials and leading members of registered friendly 
societies with regard to the proposed scheme of State 
insurance, and some dissension. But it would appear 
that the balance of opinion is in favour of such a 
scheme, provided that the interests of members of 
friendly societies are safeguarded. The question was 
discussed at the annual meeting of the National Inde- 
pendent Order of Oddfellows last week at Bury. The 
chairman, in his address, defended the action of the 
United Conference in the matter of the deputation, 
and said that it was much better to negotiate before 
the Government Bill was drafted and issued than it 
would be afterwards. He further stated that the 
Government pled itself not to interfere with the 

t work done by friendly societies. Many people 
avour a State subsidy—of course on terms which would 
ensure solvency on the part of the registered societies, 
and such supervision of the spending of the grants as 
should satisfy the Registrar of all such societies. The 
vastness of the numbers of all the societies in the 
aggregate, the enormous area covered, together with 
the vast total of the accumulated funds, are guarantees 
of the bona fides of the institution legalised as long og 
as in the last decade of the eighteenth century. The 
chiefs of the United Order of Oddfellows, the largest 
in existence, take the same view. At last week’s 
meeting the principle of compulsory insurance was 
defended as being necessary, seeing the abnormally 
large number of lapses from year to year in all the 
societies. 





The representatives of the Card-Room Operatives’ 
Association appear to think that the negotiations for 
the establishment of a conciliation board for the cotton 
industries are at an end, The matter was dealt with 
at meetings held last week. The president and the 
secretary said ‘‘they were unable to hold out any 
hope that the suggested conciliation board would be 
realised,” They stated that “the employers’ repre- 
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sentatives at the conference wanted to fix the wages 
standard at 5 per cent. below the present wages, with 
a rise or fall to the extent of 10 per cent., which would 
allow a reduction of existing wages by 1.5 per cent., 
while the operatives could not under this arrangement 
obtain an advance of more than 5 per cent. This was 
the obstacle to further progress.” It seems a great 
pity to split over a matter which an arbitration could 
settle with honour to both parties. The time spent in 
negotiations will be totally lost if the parties adhere to 
what appear to be their determinations. Lancashire 
men do not as a rule give up a point because of a 
difficulty. Of course, it must be remembered that at 
the time of the dispute last year the pm yee 
demanded a reduction of 5 per cent. ; this probably has 
led to the deadlock. They want to start on the basis 
of a 5 per cent. reduction which has not been assented 
to, but was actually waived at the time of the strike 
and lock-out, so as to secure peace. The card-room 
hands were then to the front as the expounders of the 
policy to be pursued. The other sections—the spinners 
and weavers—are by far the most numerous operatives 
in the cotton industry, and they have not yet pro- 
nounced the negotiations at an end. They may not 
agree to the terms proposed, but the door to further 
negotiations is not necessarily closed. 


The Durham Miners’ Association’s Monthly Circular 
deals first of all with the ‘‘aged miners’ homes,” estab- 
lished to provide for the comfort in old age of those no 
longer Ao m to work. There are already 284 of such 
homes, the number in each locality being — They 
were not wholly established by the working miners, 
for several of the coal-mining companies and owners 
gave liberal donations. The donors are named, and 
the amounts given by each. There were three dona- 
tions of 1000/. each, others of 250/. and 100/. each. 
Others gave land upon which to erect the homes ; 
twenty sites have recently been given by a new coal- 
mining company. Some money has also been raised by 
bazaars, and the council appeal to the lodges to do 
their best to raise funds to build more cottages in 
various localities near to the collieries. The Associa- 
tion has appealed to the House of Lords in the West 
Stanley appeal case, relating to compensation to 
dupunleate of the men killed in that sad explosion. 
The coal-miners’ deputies are not satisfied with their 
position under the Mines Eight Hours Act, and they 
seek some amendment therein. The regulations under 
the Act are given in the Circular. 





The state of matters in Northumberland in respect 
of the refusal of Messrs. Burt and Fenwick to sign the 
constitution of the Labour Party is causing much heat 
and friction. The council alone have practically ex- 
cluded the two Members from their ition as the 
paid representatives in Parliament of the Association. 
The members ask that a poll shall be taken on the 
question, as in the case of joining the National Federa- 
tion. This was refused ; then the council wavered, 
and they decided to take a vote of the lodges as to 
whether such ballot should be taken. This is ——e 
responsibility. The faithful representatives deman 
an appeal to the whole of the members. Why refuse ? 
The tribunal which dealt with the case was a partial 
and limited one ; the appeal to the lodges is again 
partial ; referendum is therefore only just. 





Serious differences are reported to have arisen in 
Northumberland between the representatives of the 
mineowners and the miners respecting the Mines Eight 
Hours Act, which comes into force on January 1, 1910. 
It will be remembered that the two northern counties 
were allowed six months’ grace in order to adjust the 
conditions of working to the provisions of that Act. 
Negotiations have been going on for that pu , but 
it is stated that ‘‘the employers are insisting upon 
such conditions under the powers conferred by the Act 
that the miners’ representatives feel that they cannot 
recommend the men to accept them.” It is reported, 
moreover, that the miners’ lodges are straining every 
nerve to perfect these organisations, special attention 
being given to non-members and those in arrear, so as 
to be ready for all emergencies. This looks as though 
a big struggle was expected when the Act comes into 
force at the opening of the New Year. 





The result of the ballot of cotten operatives on the 
question of an eight-hour day, or forty - eight hours 

er week, is published as regards several centres not 
included in the previous report. The figures show a 
majority in favour of the eight-hours day, though not a 
large one. It is curious to see that the Heywood Card- 
Room Association voted against it by a majority of 
127. The spinners and weavers are strongly in favour 
of the reduction in working hours. Meanwhile the em- 
ployers are preparing to extend short time up to the 
fod of the year ; on the Continent and in America 
they are following suit. 





The French Minister of Public Works, M. Millerand, 
announced in his address to his constituents that 


**henceforward any mining concessions granted by 


{J hours. Later on all their p 





him would include a proviso that the miners should 
share in the profits.” They do these things quickly in 
France. Profit-sharing here is voluntary ; in France 
also hitherto. If compulsory in mining, why not in 
other industries? What is to be done in regard to 
losses ? 





There were no material indications of any revival in 
the iron and steel trade at the Midland market on 
‘Change at Manchester towards the end of last 
week ; it was not well attended, and the business 
done was not large. There was, it was said, more 
inquiry for pig iron on the Manchester Change, but it 
rested there. Still there are rumours of better trade 
stirring, and the placing of Government contracts 
helps to give encouragement to the idea that greater 
activity is in store. 





In anticipation of a possible general election the 
various groups of the Labour Party are busy in the 
constituencies choosing candidates. The groups are 
not all of one accord, and some independent action 
will help to embarrass both the Government and the 
Labour Party. 





Eight french-polishers were fined 2s. 6d. each for 
causing an obstruction on the footway in New Bond- 
street. The case arose out of the cabinet-makers’ 
strike at the Orchestrelle Company’s works in New 


ee: te 





Bond-street. The men were pickets, but the charge 
against them was obstruction of the footway. Counsel 
applied for a case for appeal; the magistrate con- 
sented. 





A number of unemployed at some relief works at 
Halifax struck work last week because the pay was 
only 4}d. per hour instead of 5d. per hour, as paid to 
Corporation workmen. They were only at work a few 
s were filled by other 
men out of employment. 





An admirable lesson in thrift is told in connection 
with the North-Eastern Railway Company’s employés. 
A savings bank was established, in which there are 
11,268 depositors, 838 of whom were new ones in the 
year, but 573 closed their accounts. In the year the 
deposits amounted to 102,355/. ; the withdrawals to 
103,083/. ; but the balance to the good, inclusive of 
interest, was 925,584/., or 82/. per depositor on April 30 
last. 








Tue STAFFORDSHIRE IRON AND Stext InstrtuTE.—The 
President of this Institute delivered an interesting address 
at a meeting held in Dudley on October 23. He reviewed 
the development made in steam and gas-engines ; he was 
inclined to believe that the gas-turbine would, in the 
near future, play a very prominent part as a prime mover 
in our industries, and expressed the hope that Great 
Britain would provide the successful pioneers of this 
turbine. He dealt with the iron and steel trades of 
Staffordshire, compared the outputs for this country with 
those obtained in the United States and Germany, and 
concluded by remarks in favour of the metric system. 





MINING IN GREENLAND.—The copper-mining projects 
at Tonatsiak, south of Ivigtut, West Greenland, are 
being ed with, and two mines are at present being 
work The one, the Iosva Mine, was. discovered some 
fifty years ago, whilst the other, the Lilian Mine, has 
only recently,been found. Work has now been carried 
to a depth of 150 ft. beneath the level of the sea with 
satisfactory results. The Disco Island and the Umanok 
district have been examined this summer by a mining 
expert ; but the coal deposits, though of considerable 
extent, are thin and difficult to get at, whilst the deposits 
of graphite were not of the best quality. 











WEIGHT-CALCULATING SLIDE-RULE. 


WE illustrate on this page part of a special slide- 
rule intended for office use in estimating the weights of 
metal shapes of all dimensions and of all materials. It 
consists essentially of four scales, the additional ones 
shown in our engraving being simply to provide for the 
fact that the metal used may be specified by its thick- 
ness in inches, or in the standard wire-gauge, or by its 
weight per square foot. Hence the three fixed scales 
shown at the top of the rule form, so far as the theory 
of the instrument is concerned, one single scale merely 
divided up into different conventional units. The 
slide is a compound one, consisting essentially of two 
scales, which can be clamped together, and then move 
as one. Here, again, provision is made for the fact 
that weights may be required either in pounds, in 
hundredweights, or in tons, and the rule is divided 
accordingly. In using it to ascertain the weight of a 
rectangular plate of, say, copper, the two portions of 
the compound slide are moved until a certain arrow- 
head is brought underneath a graduation marked 
‘‘copper.” The two parts are then clamped together so 
as to move as one. This done, the width taken on the 
lowest scale of the slide is against the length on the 
bottom scale of the fixed part of the rule, and the 
weight is then read off on the upper scale of the slide, 
against the thickness taken on the upper scales of 
the fixed portion. If the plate in question be circular 


7/0 


in place of rectangular, the only change made is 
that a different arrow-head on the lower half of 
the compound slide is clamped against the particular 
metal on the upper, the procedure being in all 
other respects the same as before, the diameter on 
the width scale being set against the diameter on the 
length scale, and the weight read off opposite the 
thickness, as already described. In a very similar 
way the weights of rings and segments can be equally 
quickly and conveniently obtained. The accuracy of the 
readings is fully up to all the requirements of prac- 
tice, since the rule is about 5 ft. long. It is constructed 
out of boxwood, covered with celluloid. The design of 
the rule is due to Mr. James Lusk, B.A., Assoc. M. 
Inst. C.E., whose agents are Messrs. David Robertson 
and Co., of 23, Gordon-street, Glasgow. 





InpIAN TELEGRAPHY.—The increase in the number of 
telegrams forwarded by the Indian Government tele- 
graphs is shown by the records annexed :— 


Year. Telegrams. Year, Telegrams. 
1898-9 5,448,600 1903-4 7,307,087 
1900-1 .. 6,449,372 1905-6 10,461,117 
1902-3 6,742,004 1907-8 12,749,923 


It will be seen that telegraphic business more than 
doubled during the ten years. The revenue collected only 
increased, however, from 470,983/. in 1898-9 to 668,887/. in 
1907-8. 

Our Locomotive Exports.—The value of the locomo- 
tives exported from the United Kingdom in the nine 
months ending September 30 was 1,931,877/., as compared 
with 1,961,767/. in the corresponding period of 1908, and 
2,438,1932. in the corresponding period of 1907. The 
value of the locomotives exported to the principal groups 
of Colonies in the first nine months of the last three years 
was as annexed :— 


Colonial Group. 1909. 1908. 1907. 
£ £ £ 
British South Africa 35,627 9,472 17,763 
British India ‘ie 559,579 802,354 761,741 
Australasia 394,024 333,990 36,001 


There is thus at last some improvement in the deman: 
for British locomotives from South Africa, and it is also 
satisfactory to find that our locomotive deliveries \ 
Australasia have increased considerably during the las: 
two years, 
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THE ELASTIC BREAKDOWN OF NON- 
FERROUS METALS.* 


By C. AtrreD M. Sarr, B.Sc., Assistant Professor 
of Engineering, East London College (University of 


London). 
(Concluded from page 597.) 


2|. Muntz Metal.—Tension and Torsion Tests.—These 
specimens were kindly supplied by the Muntz Metal Com- 
pany, Limited. * 

A tension test (M 3a) is shown in Fig. 22, e 596 ante. 
There is very considerable ‘‘elastic limit effect” from 
about 5 tons. The load was taken to 9.6 tons, and on re- 
testing the material was found to be elastic up to 9.2 tons. 
A record of a test is given in Table B, page 597 ante, 

\ torsion test (M la) showed that the material was 
elastic up to a stress of 13,200 1b. per square inch, after 


Fig. 7. EFFECT OF SLIGHT HEAT TREATMENT ON MUNTZ 
METAL IS ALMOST iMPERCEPTIBLE. 
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The first specimens tested gave such extraordinary 
results that it was evident that the behaviour of the ma- 
terial was very different from that of steel. Two specimens 
(R Al and R A 2) were tested with various combinations 
of compression and torsion load. It was found very diffi- 
cult to estimate a yield-point owing to the “elastic limit 
effect,” but it was estimated as nearly as possible. 

The results given in the table show that the shear stress 
at yield-point increased with increase of compression load. 
This was in sharp contrast with the behaviour of mild 
steel under similar conditions. However, it could not be 
distinguished whether the results were really the effect of 
the particular combinations of load, or were considerably 
influenced by previous overstraining. 

It will be seen from these tests that the variation in the 
shear-stress values is less than that of the principal stress. 





Taken together with the tests on overstrain given below, 
it seems feasible that this material obeys something ap- 


Fig.25. EFFECT OF OVERSTRAIN ON ROLLED ALUMINIUM, 
NOTE THAT THE MATERIAL BECOMES MORE ELASTIC, 
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Fwist * TORSION TESTS AL 4a &b.-| 
¢ . fruneey Test 
Fig.27. TIME EFFECT ON ROLLED ALUMINIUM Torque arm=S8 inches. 
(See Table E) | 
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TORSION TEST AL1a 
Torque arm~ 38-2 inches 





Torqae Load. Lbs. 
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Fig.28. EFFECT OF OVERSTRAIN ON MILD STEEL 
s IS TO RAISE THE ELASTIC LIMIT. 
= 
LAT 
8 ad, LOE. 
= | SY #1 
3 | 
os PEF EE 
5 if iY =" yf h/ 
4 TORSION TESTS 
S .) Sf Jn ae S56 0.0.9. ah J 
my X Va V4 ¢-After 10 minutas at 100°C. 
After overstraining. 
Ve gt tol overstraining. 
o VEST ATUNG - 
482) Iwist 
which the “elastic limit effect” was most marked, as well | 


as the ‘‘time effect.” The final reading taken gave a 
Stress of 24,500 1b. per square inch, and there was no 
evidence of a decided yield.t From this it would appear | 
tlt the absolute breakdown of the material in torsion is 
hich. Table C, annexed, shows a torsion test. 

. Effect of Overstrain on Muntz Metal.—Figs. 22 and 
~-how that the effect of overstrain on this material is 
to make it more elastic. 

23. Effect of Heat Treatment on Muniz Metal.—The dia- 
gram (Fig. 24, above) shows that the effect of boiling in 
water at 100 deg. Cent., and cooling for 10 minutes, is 
allaost imperceptible. 

os ultimate fracture values obtained in tension are 
given later. 

21. Aluminium under Combined Stress.—By the kind- 
ness of the British Aluminium Company, Limited, various 
tes\s have been made upon material obtained from them. 





Tl. was said to be a rolled aluminium alloy. 





Paper read before the Institute of Metals. ; 
RB — Stress was calculated as though the material was 
Still Clastic, 








boiling water for 10 minutes and allowed to cool in air. 
The effect of this is shown in Fig. 26. The result is in 
marked contrast with those obtained on copper and steel. 
The treatment appears to have produced very little effect 
upon the elastic properties of the material. 

27. Time Effect.—It was found that, after reaching the 
elastic limit of the material, the immediate effect of 
applying a load was to increase the strain by an amount 
not greatly exceeding the Leanne ego | increment during 
elastic loading. If, however, the load were allowed to 
remain on for some time, the strain would increase, the 
rate of increase diminishing with time until a state of equi- 
librium was reached. Fig. 27 shows a test made on a 
rolled aluminium specimen (A L1). The elastic limit was 
reached at about 52 1b. load—10,100 lb. per square inch 
stress. The load was increased to 54 Ib., and the “ slip” 
took place for 30 minutes. Until a load of 60 lb. was 





reached, intervals of time were allowed for the material 



































Fig.26. &FFECT OF HEAT TREATMENT ON ROLLED 
“ ALUMINIUM. NOAPPRECIABLE EFFECT IS PRODUCED. 
— —————ny 
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c-After 10minutes at 100°C 
and cooling slowly. 
Torque arm ~ 38-2 inches 
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Fig.29. EFFECT OF SLIGHT HEAT TREATMENT ON MILD STEEL IS TO RAISE THE 
ELASTIC LIMIT. 
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TABLE C.—Torsion Test on Muniz Metal (M 5a), 
July 26, 1909. 


Diameter of specimen = 1.000 in. 

Perpendicular distance of strip from centre of specimen = 
3.72 in. 

Calibration of strip, 1 scale division = 0.0001080p in. 


! 
| One-hundredth 








Load in Scale Scale 

Pounds. Readings. Differences. of a Radian. 
20 — 193 = 0 
40 - 66 127 0.368 
50 ss 191 0.554 
60 + 61 254 0.737 
70 + 125 318 | 0.923 
80 + 193 386 1,120 
85 + 228 421 1.220 
90 + 265 458 1,330 
90 - 30 Moved spot ~ 
95 + 10 498 1.445 
100 + 53 541 1,570 
105 + 100 688 1.707 
110 + 152 640 1.857 
115 + 215 703 | 2.040 

proximating to the shear-stress law rather than the prin- 


cipal stress hypothesis. 

25. Effect of Overstrain on Aluminium.—These results 
immediately suggested that the effect of overstrain should 
be investigated. Fig. 25 shows the effect of torsion over- 
strain on specimen AL 4. In the primary test the elastic 
limit was reached at a stress of 97201b. persquare inch. The 
load was taken to 85 lb., removed, and the specimen was 


| again tested. The elastic limit was reached at 80 lb., the 


corresponding stress being 16,540 lb. per square inch. 





26. Effect of Heat Treatment on Aluminium.—Immedi- 
ately after the previous test the specimen was placed in 


TaBLe D.—Combined Stress Tests 
! j / 


on Rolled Aluminium. 


| as | 








. o _ = be A _ 

Big ig |8./3)/ a {8 3 

& Ss |S | sig! sé Bi 

c = ~ Bie 3 oa oa qi~ » 

g gs is |4igi7" | 88 | 88 | % 

Zz z= 2 = nd | 

§ & 8aliclie| es oo + 

z S Ess so) me | &s | 

= — olf an | + 4 ~ 

S = a1 sie | & sé 

x = i28 2 © eo |e | an => 

nN = ) | & a > j | y 
RAla 1,002; 0.1/1 42.5| 280 | 8240) 8,380 | 8,210 
RA1}b 1.002; 3 | 1.115} 43 | 9,580 | 8340 | 14,410 | 9,620 
RA2a/ 1,002, 3.6/ 1.001! 0 | 11,180) 0 5,560 | 5,560 
RA2b 1.0023) 3.8 1.053 | 25 | 11,820 | 4850 | 18,110 | 7,450 
R A 2e | 1,002.) 4.7 | 1.066 | 30 | 14,250 | 5820 | 16,320 | 9,200 
RA2d 1.002, 4.6 1.098 | 35 | 14,350 | 6790 | 17,050 | 9,880 
RA2e 1.006 | 40 13,680 7760 | 17,190 | 10,350 


| 1.0023) 4.4 | | 
| | | | 

to settledown. From 60 lb. to 80 Ib, loading was done 

sapey ;,the effect will be readilyseen from the general 

slope —s much ter than-that on the previous por- 

tion. Higher up the diagram it will be seen that the slip 

is greater for smaller intervals of time. 

28. Effect of Orerstrain on Steel.—In order to compare 
the behaviour of various ductile materials, tests were 
made to record the effect of overstrain and heat-treat- 
ment on steel.* A study of the diagrams will show that 
all ductile materials do not necessarily follow the same laws. 
With respect to heat treatment there is a distinct dif- 


* Similar tests had been previously made by T. Muir (!!) 
at Cambridge and one of the author's students ('2) at East 
London College, with which these tests agree. It was, 
however, considered advisable to run tests under exactly 
similar conditions to those of the non-ferrous metals out- 
lined above, 
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ference, put overstraiming seems always to raise the yield- 
point (in the same direction). 

Fig. 28 shows the effect on a steel specimen. In the 
case of steel the yield-point is always definitely raised by 
an overstrain, but by a much ler amount than on 
some of the other materials tested. 

29. Effect of Heat-Treatment on Steel.—Fig. 29 shows the 
effect of immersion for 10 minutes in boiling water upon 
the elastic properties of mild steel. It will be seen that 
the curves are in marked contrast with those for the 
other materials. Boiling raises the yield-point by a very 
definite amount. Curves d and e (Fig. 29) show this 
clearly. 

30. Combined Stress Tests on Stecl.—From among the 
many experiments upon mild steel under combined stress 
which the author has conducted at the East London 
College (1), the following are given in this paper. The 
series has been selected for the following reasons :— 

1. The combination of loading is different from that of 
Guest and Scoble, who have also made experiments on 
steel under combined stress. It is com ion and tor- 
sion, while their results were obtained from tension and 
torsion tests. 

2. One specimen was used throughout. Here we have 
tests which show that after this material (steel) has shown 
indications of yielding on one plane, it is still elastic on 
other planes, 

In common with all other tests in which direct loads of 
either compression or tension were used, the figures in 


Fig.30. STRESS STRAIN DIAGRAM FOR STEEL. 
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ULTIMATE TENSION TESTS SSE@)SS8(O) 


TaBLe G.—Brass Tubes under Combined Stress. 


the column ‘“‘ Ratio of Maximum to Mean Direct Stress” | 
External Diameter 1 In. 


show that unless strain measurements be made in three 
planes conflicting results will be obtained. 





























* e . wv 
31. Comparison of Effect of Overstrain and Heat = Thickness. +3 4 ey Fy o 
Treatment upon Certain Ductile Metals. * ™ gn 3 2d | od | a 
——____—-— - —— . see eo Sie 8 ecit ai - 
& g = SS$EB ea, g4 zs (& 4 
Effect of Boiling in z 3 E S2 252 <¢ Be | ge =e “i 
A Effect of Water at 100 Deg. Cent. | 34 = 5S 8s si26 25 $ $ ~ 
Material. Overstrain. and Cooling Slowly 22 & 3 $3 E er & Zo fe so) +r Vane 
in Air. | @ = BS ee eShe™ 22) oZiain| 2 
Copper .. Raises elastic limit, Tends to bring to uni- BTl_ .. . * 0.2 26.5 7,280 32,200 36,000 32,4( 
and makes yield-| form condition, with|BT4 __ .. -: +» 1.44 0 (52,400) 0 — (52,400 | 26,2" 
»oint more de-| low elastic limit. BT 5 (0.0188 0.0205 0.0196) 0.5 |28.5 /18,600 35,300 45,800 36,5 
nite BT 6 (0.0190 0.0203 0.0193, 08 |30 5 30,100/38,300/56,200 41,2x 
Muntz metal ah Ditto Negligible. BT7 0.0195 0.0208 0.0203 1  .31.5 /35,800 37,500 60,100 | 42, 2» 
Aluminium (rolled) Ditto | Negligible. BT 8 0.0193 0.0208 0.0202, 1.2 26.5 43,300 ,31,800 60,300 | 38,71 
Mild steel ..| Same as above, but! Raises yield-point very | BT 9 0.0196 0.0209/0.0204/ 1.5 | 0 53,500) 0 — [53,500 26,8 
less marked considerably. | BT 100.0188 |0,0208 |0.0200| 1.34 16.5 48,800 20,000 /56,000 | 31,600 
| ! | BT 11 0.0185 0,0212'0.0197| 1.48 | 11.5 54,800 14,200)58,200 | 30,800 
eens | BT 12 0.0176 0.0 09'0.0191|-2.03, 0 77,500 0  /77,500 | 38,80 
H bh .O191 | - 2. 77,6 77,8 : " 
32. Tests on Brass Tubcs.—A number of brass tubes | 87 15/0.0185 '0.0206 \0.0191 | ~ 2.08) 0 177,500 0 177,500 | 38,5 
‘ ‘ um OF BT 14 0.0178 0.0206 0.0190 |+0.2 |29.5 7,620 87,700/41,700 | 37/900 
were kindly supplied by Messrs. Grice, Grice and Son, | BT 16 0.0190 0.0203 0.0197 +0.2 |35.5, 7,400 43,700|47,600 43,900 


Limited, of Birmingham. The tubes were 26 S.W.G., | 
seamless, 70 per cent. copper and 30 per cent. zinc. The} 
tubes were soldered on to steel holders. A low-melting-| tests. The yield-point shown on the diagrams for 
int solder (63 deg. Cent.) was used, so as to reduce as | ultimate fracture cannot be taken as absolute, as some 
far as possible any effect of heat treatment on the tubes. | of the specimens had been previously tested above 
i int. This would have little effect on the 
racture values. The breaking-load tests on 





The results are tabulated in Table G, annexed. | the yield- 
Some difficulty was experienced with the soldering, as ultimate 





STRESS STRAIN 
DIAGRAMS FOR ALUMINIUM. 
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Fig.31. STRESS STRAIN DIAGRAM FOR MUNTZ METAL. 
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ULTIMATE TENSION TESTS M3o & M4e 





ULTIMATE rests. AL1°0, AL2¢ AL3>. 
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Load Tons. 


&s 




















Load . Tons. 




















4 
E.actension - Inches. 


(waa) 


TasLe E.—TZime Effect on Aluminium, 


Torsion test. Compression load, 0.2 ton. 
Specimen A L la. Date, May 26, 1909. 

Diameter = 1.001 in, 

Length between gauge-points = 2.509 in. 

Perpendicular distance of strip from centre of specimen = 3.78 in. 
Calibration of strip, 1 scale division = 0,0001382 in. 


























Load | Scale | Scale Load Scale | Scale | 
in Read-  Differ- | Time. in |.Read- Differ- | Time. 

Pounds,| ing. ence, Pounds. | ing. ence, 
65 +1195) 0 58 | - 45 | sa | 449 
85 | 4+105.5| 14 | 68 |- 65 | soe | 5.47 
10.5 | + 92 27.5 / 6 | =-70 409 | 5.48 
12.5 | + 78 41.5] < o |-7 416 | 5.58 
14.5 |+ 685| 56 Be i (o -7%3 | 47 | 6 
16.6 |+ 49.5| 70 5 | (eo | +156 & x 
185 | + 35 84 | @ | 62 | +142 m1 
20.5 | + 2.5) 99 E 64 =| +126 447 3 
2.5 |+ 65| 113 4 66 | +109 464 | 
24.5 |- 7.6| 127 z 68 | +91 4s2 | 
26.5 | - 225) 142 } | 7 |+73 | 500 3 
25 |- 36 | 156 2 7] «| +47 626 | = 
$0.5 | - 50.5) 170) | | m4 |+2 | 545 | x 
$2h |- 6 | 18% | 3 7% 1+ 8 | 665 | & 
34.5 |- 79 | 19 | E | 78 | - 13 | 586 a 

{385 ljims| | £ | so | 42 | ss | ane 
385 | 4111.5) 28 | 4 |} so | - 4 | 619 | 612 
ite | ae |” |; m\l-e | os | ane 
My - 

48 $42 | 207 | | $9 |= 51 | ee eis 
50 +28 | $11 se | - 70 643 | 6.16 
52 + 18 | 326 .. | Va 4 308 a + 
F - 3) | 342) | 350) “84 | -12t 659 |. 
54 - 4) | 343) | 3.58) 86 | -145 | 683 | 
weed eee ee ae ae 
- q es | - 7 
5 ;- 10 | 349 | 4.18| fs8 | -192 730 | 6.24 
54 | - 10 | 349 | 4.168) 188 | + 17 ts ee 
ba CU} - 120 | 0 «1 490) 99 | - 8 7 : 
56 - 24) | 363) | 4.21 | 9p |- 6 | so7 | 6254 
56 | ~ 2 | 306 fas) 92 |- 05 | sis 6.26 
Bie oe Ae ee aa 
- . - 77 | 24 28 
58 - 30 369 442; 92 | - 81 828 | 6.29 
68 - 44 | 383 | 442/ 92 | - 8 | 830 | 630 
* Spot shifted, 


Load. Tons 





=) 


1S 
0 
(1419.0) 


“5 7-0 
Extension. Inches. : i 
Extension. Inches. 


Fig.32. STRESS STRAIN DIAGRAM FOR COPPER. 


Muntz metal gave remarkably uniform results. They were 
conducted with identical conditions of loading. These 
values are given in Table H, page 631, and the curves are 
shown in Figs. 30, 31, 32, and 33, annexed. Five Muntz 
metal specimens were tested, and all failed at an ultimate 
stress of 26.1 tons, Two had been subjected to the heat 
treatment of boiling, but this seemed to have no effect 
upon the final stress. In all its physical characteristics, 
such as elongation and contraction of area, the material 
behaved in a most regular manner. 

34. A rance of Fractwre.—Figs. 34 to 37, page 631, 
show the shape of the fractures. It will be seen that the 
test evidence to support the shear-stress theory of 
ailure is supplied by the appearance of these fractures. 

















(419.0) Extension. Inches. The Muntz metal and coppers resemble mild steel. 
TABLE F.—Compounp Compression AND Torsion TEsTs ON MILD Sreet. 
| |. Ratio. PG : 
Direct | Torsion | Maximum Maximum Prin- Maximum 
Specimen . Load. | Load cipal Stress. Shear Stress 
Date of Test. D eter. ° . ae 
of Test. | and Test, | PMO.) one | Pounds ee * + Py /# 2 / P*. V2 
Ww. Strain. 2 4 sdiaisk Di, — 
oe | . . 
in. lb. per sq. in. | Ib. per sq. in. | 
May 4, 1909 ..| SC3a 0.999 0,2 100 1* Pevooo 19,500 19,800 19,500 
May 4, 1909 ..| SC3b 0.999 0.2 100 1 600 19,500 19,800 | 19,500 
May 4, 1909 ..| SCS8e 0.999 4 98 1.070 12,200 19,100 26,100 | 20,000 
May 4,1909 ..| SCsd 0.999 6 cy 1.058 18,100 18,300 29,500 | 20,400 
May 4,1909 ..| SC38e | 0,999 8 85 1.036 23,700 16,600 32,300 20,400 
May 4, 1909 ..| SC3/s 0.999 10 67 1.089 30,000 13,100 34,900 19,900 
May 4,1909 ..| SC3g 0.999 ll | 45 1.062 33,300 8,800 36,500 18,900 














* The average variation from the mean in the maximum shear stress column is less than 2} per cent. 
The _ used in these tests was kindly analysed by Messrs, Hadfield’s Steel Works, Sheffield, and had the following percentage 
composition :— 





Carbon. Silicon. Sulphur. Phosphorus, Manganese. 
0.20 0.08 0.014 0.032 0.50 
it was found, for the thickness of tube, that the strength| The aluminium fractures are peculiar and quite un 
of the soldering was about that of the tube. Also this| expected. The ap ce is very much like that of a 


cast-iron specimen which fails in compression. All of the 
three rolled aluminium specimens tested failed in «an 
exactly similar manner. Cast aluminium was found to 
fracture in tension in the same way as cast iron. 

The reason for the remarkable fracture of the rolled 
aluminium is difficult to discover. A study of the str: 
strain diagram of this material, and the others, after 
the yield-point has been passed, may reveal something 
upon which to hazard su tions. It will be 
that this rolled aluminium is the most brittle of | 
specimens tested. Its yield-point is nearer the break: 
load, and its elongation is less than that of the ot! 
materi 

With these characteristics it is possible that, betwe 
the yield-point and the breaking load, the stress does 1 

e nearly so uniformly distributed as in the case ! 


low-melting-point solder was more difficult to work with 
than the usual solder. 
Preliminary tests showed that the material was elastic 
up to the breaking point, and therefore no instrument 
was fitted. It was coi uently not possible to separate 
out the variation in stress ino to non-axial loading. 
An examination of the tubes from BT1 to BT 11 
showed that, however loaded, the material always failed 
by secondary flexure. This clearly complicates the pro- 
blem, and it is probable that under such conditions an 
altogether different law obtains. 
-_ the extraordinary high stresses these tubes with- 
stood. 

33. Ultimate Fracture Values.—Having compared the 
elastic properties of the various materials mentioned 
above, it was decided to find their other physical pro- 


seen 








perties, such as are usually required in commercial! a more ductile material, A less symmetrical fracture 
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vould therefore be expected. The fracture obtained 
:yes evidence that the material fails by shear. 

It may be of interest to record that an attempt was 
made to fracture the aluminium in torsion. It will be 
membered that the material was elastic up to a load of 
about 50 Ib. (Fig. 27, page 629). Further loads were added, 
vntil a total load of 130 Ib. was on the torque bars, and 
this did not fracture the specimen. In order to examine 
the shape of the fracture, the bars were twisted by hand. 
The appearance of the fracture was very much like that 
f a mild-steel torsion fracture. Whereas mild steel twists 


round from three to four revolutions, this material twisted 
about twice. 

Rolled aluminium compression specimens were made. 
In this case the diameter was 14 in. and the length of the 
specimen about !3} in. Three of these specimens were 
Two were placec 


tested; in compression. between the 





Fie. 34. 





APPEARANCE OF DucTILE MATERIALS FRACTURED IN TENSION. 


plates of the machine with lead plates at each end of the 


specimen. The result was that with a total load of about 
36 tons on a specimen the material sheared across on 
some plane rather more than 45 deg. with the axis of the 
specimen. The failure was very curious; the fracture 
was not complete. It was evidently due to the complex 


conditions of failing as a strut, and in that case there | 
would be tension on one side of the specimen and torsion 


on the other. There was distinct evidence of shear across 
most of the surface of fracture, and also of failure by 
tension across the remainder of the surface. An exactly 
similar specimen was placed in the machine without lead 
plates at each end. The specimen was therefore con- 
strained at both ends, and its tendency to fail as a strut 
was therefore one-fourth that of the other specimens. 
The result was that the specimen bulged out as do short 
:pecimens of wrought iron. A load of 54 tons was placed 


AL, ALuminium (ROLLED) ; 


AC, Arsenic Copper ; HC, Hien-Conpvuctivity Copper ; SS, Miip Steet ; MM, Mountz Merat. 





3. 36. 


Fracture oF Muntz Mera Testep 
IN TENSION. 


TABLE H.—Record of Breaking Tests on Various 
Materials in Tension. 





























se \gee | ge | 8 
of |2ee a= 5 
Ea eo? | e*!| 85 
a} oa s 
Materia. OS |eseg) SS | so Remarks on Appear- 
oat ISe7b SB" 1 8 ance of Fracture. 
=n spat) toe jd 
BS5S5556\ 55 ez 
Sefieans| SO | s< 
_ — i ~_ —_ 
ft. 
Mild Steel. 
Specimen 8S 8} 16 | 24.7 37.5 | 685 | Usual cone - shaped 
, S86) .. | 23.1 | 40.2 | 68 fracture. 
Muntz Metal. 
Ms .. A 26.4 | 46.2 | 60 Very similar to mild 
M 4 26.2 | 46.2 | 588| steel. 
M : va 26.1 42.1 | 60.3 
M --| 12.35 26.1 43.7 | 60.4 
M ‘ ~~ 26.1 43.7 | 58.1 
M -| 11.4 | 26.1 | 42.1 | 58.4 
mi2.. --} .. | 261 | 43.7 | 60.3 
Copper (High Conductivity) (H.C.). 
HC5. ‘ 0 13.5 | 59.3 | 79.2] Very much like mild 
H . 0 13.2 | 65.2 | 75.7 steel. 
Copper (Arsenic) (A.C.). 
AC os om 13.9 os Very similar to mild 
AC ‘ 13.8 steel. 
Aluminium. 
A 9.7 | 14.6] 8&9 12 | On plane at about 
\ 14 8.9 9 45 deg. to axis, re- 
A 14.4] 7.2 11.8 sembling cast iron 
| in compression. _ 
ese values were obtained on preliminary tests, while the 
t properties of the material were being investigated. 

’ Ss was obtained from a torsion test (see Fig. 27), and calcu- 
| m the assumption that maximum direct stress at elastic 
{ e is twice the shear stress on the material. 1n all of these 
t the loading conditions were exactly similar—i.e¢., the rate of 
&))ocation of the load was the same. 








| tube. The theory of this failure has been fully worked 
| out by the author,(*) and it is evident from the manner 


in which the tube fails that it is due to shear. 

35. Conclusions.—It is hoped that the records given 
above will emphasise the fact that at present the only 
really satisfactory ductile material for tests concerning 
elastic failure is mild steel. All of the others either 

a very indefinite yield-point, or else the material 
varies considerably jn its elastic properties. It remains 
to be seen whether these difficulties can be overcome by 
the manufacturers of the many ductile materials now 
used in engineering work. The evidence given above 
shows that copper fractures in a manner suggestive of 
Guest’s law for steel, but aluminium gives an unlooked- 
for fracture. It is also clear that ductile materials do not 
all possess exactly similar properties. 
tithe author has to thank Sir William White, F.R.S., 
the members of the College Committee, and Professor 
D. A. Low, for their kind interest in the work, and the 
facilities for carrying out the tests. He also wishes to 








thank Mr. Warren for help ‘during?the tests. Messrs. 
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Fie. 37. Contrast or Tension FRACTURES AND 


(AL), Mixp Street (SS), Arsenic Coprer (AC), Htau-Conpuctivity Coppger (HC). 


Etoncations oF Mountz Merat (M), ALuminium 
ALL THE 


SPECIMENS WERE, Berore TestTinc, THE Same LENGTH. 


on the oe. aluminium specimen, but there was no ulti- 
mate failure of the material in compression. The interest- 
ing fact about the specimens which failed in compression 
was that the final fracture at first sight seemed very 
much the same shape as the tension fractures. 

It will be observed that the appearance of the fracture of 
the copper specimens resembles that of mild steel, which 
leads one to believe that the cause of elastic failure of the 
two materials may be the same. Additional evidence that 
copper fails by shear is supplied by the following experi- 
ment made by the author. Copper tubes were kindly sup- 

lied by the kindness of the Broughton Copper Company, 
Limited. They were standard tubes of 1 in. diameter. 

A closely-fitted steel plunger was placed in a tube 
plugged at one end ; the length of the tube between the 
plug and the plunger was filled with wax. The tube and 
plunger were then placed in a compression machine, so 
that the plunger pressed on the wax inside the tube. As 


the load was put on the machine, the tube was subjected 
to two principal stresses, and the ——e of the fracture 
i the radius of the 


shows that it failed at about 45 deg. wit 


E. Tindall, Cook, and Co. are thanked for their care in 
making the sphingometer ; and other firms who have as 
sisted the aor in addition to those mentioned above are 
Messrs. Hadfield, of Sheffield, and the Hoffman Ball-Bear- 
ing Company, Limited, Chelmsford. It would not have 
been possible to present these tests but for the kindness of 
those firms and individuals mentioned in the paper. 


APPENDIX I. 

The Torsion Sphingometer.—The principle of the twisted 
striphas been applied to the instrument which is used for 
recording torsion strains. For the sake of simplicity the 
following description is given when it is Suival te record 
readings for a torsion test only. If combined tension and 
torsion or compression and torsion be applied to the 
specimen, the other strips are put in position. 

To each of the carriers C (Fig. 13, page 595 antc) is 
fastened an arm carrying a V block. The sphingometer 
tube is now pl at right angles to the axis of the 











specimen. A 45 deg. mirror is placed vertically under the 
mirror of the sphingometer strip, and is so hinged that 
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it will move in two planes. This latter arrangement 
makes it easy to — for illuminating both mirrors. 

Any movement of the carriers C due to a torque will 
cause the sphingometer strip to extend. This extension 
is magnified and recorded in the usual manner. 

The calibration of the instrument may be effected by 
two different methods. These serve to check each other, 
but the second is accomplished more quickly, and is very 


accurate. 

The first method is as follows :—A zero mirror is fitted 
to the bottom carrier. From this is reflected on to the 
scale an image of the filament, which also illuminates the 
torsion strip. On the top carrier is fitted a plane mirror 
adjustable in all directions. An illuminated scale is 
placed about 20 ft. from the plane mirror, and a telescope 
is used to read the image of the scale in the plane mirror. 
(This is shown in Fig. 38, below.) Scale readings of the 
torsion zero and the torsion sphingometer strip are taken. 
A known torque is applied, and the zero is brought to its 
position. Readings are taken through the telescope and 
also on the sphingometer scale. This can be repeated with 
various torque loads. The movement of the image in the 
plain mirror is proportional to the angular twist. 

The second method of calibration is by using a gauge to 
measure the perpendicular distance of the strip from the 
circumference of the specimen. Then since the specimen 


F 9 36. TELESCOPE METHOD OF 
CALIBRATION OF TORSION MIRROR. 


very sensitive to vibrations. A differential winding was 
therefore used on a strip of about the normal dimensions. 
This gave the desired results in a convenient manner. 





APPENDIX II. 


An Investigation of the Amount of Shortening Duc to 
Bending of a Specimen Loaded in Compression.—Let 6 = 
the deflection of the specimen due to bending. Let R = 
the radius of the circle of which it is assumed the bent 
specimen is an are. In Fig. 40 ACB is shown to repre- 
sent the bent specimen. Assume that (when straight) 
this specimen was 4 in. long. Referring to Fig. 40, we 


see that 
CD x (CO + DO) =AD x DB. 
Now CO + DO is practically = 2R. 
. 6x 2R=2in. x Zin. 


t= 


, 


m Biro 


From the figure ¢ = R= 26 in radians. 


“et 2 
Assume 6 = 75, in.; the = 55 radians. 








Fig.39. GAUGE METHOD OF CALIBRATION OF TORSION STRIP. 
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A Fig.40. BENDING OF SPECIMEN IN COMPRESSION. 
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is circular, the distance of the centre of the strip from the 
centre of the specimen is also known. The proof of this 
is as follows :— 

Let BC (Fig. 39) represent the strip of length /, and let 
A be the centre of the specimen. Then from the figure 
we have— 

2 = bh? + c-2becosA. 


209! ~abesin A. 
dA 
dl=da °° sin A 
=d€A Fe (sin 8 cos + + siny cos 8)=ad A ne 
pein + P sin ) 
b c 


=dA pie (csin 8 + b sin ¥). 
2c 


But 
csin 8 + bsiny = 1. 
 dl=dAp. 
Or again 
P= c? + 2B -— 2becos A. 
Whence 
2idl=2besinAdaA. 
But 
besin A = 2 x area of triangle = pl. 
4s, itn 5 dA= pa. 


Hence it is obvious that in order to measure the angular 
displacement the only necessary measurement is that of 
the perpendicular to the strip from the centre of speci- 
men. This can be obtained very accurately by means of 
a gauge. . 

An isometric projection to scale of the instrument used 
for these experiments is shown ia Fig. 13, page 595 ante. 
The three strips used for measuring strains in a tension or 
compression test are shown, and aiso the torsion strip is in 
position. It may be mentioned that the position of this 
strip can be readily altered if it is desired to use short 
distances between the gauge-points. Lever arms may be 
fastened to both carriers, and the torsion V-block secured 
to the lever arms. This also increases the sensitiveness 
of the strip. It has the further advantage that the per- 
pendicular distance p is measured with greater accuracy. 

In practice it was found that with this arrangement of 
the Y-blocks the ordinary strip was too sensitive for a 








Are = 2 = & ; and chord = 2R tan § = 
? ¢ 
2R($- 5m + de) 
Are ve 1 ‘ Jd = 
a eee Fa ery ee 
100 ( $ x) 100 (40 si) 
ae 
__ 1 ~ 30,000" 
30, 000 


Hence the actual shortening of length due to bending is 
ee n 
m. * 30,000 7500 ™* 

In order to see the probable value of 5 obtained during 
an actual practical test, we will take the case of a load of 
10 tons acting at 4,5 in. from centre of specimen. 

Assume a value of E = 13,000 tons per square inch. The 
diameter of the specimens used was 1 in. 


From 
M_E 
:. 2 
we obtain 
R = 6400 in. 
But , 
4 
= = 1600 
co a 
_e= 2 = 3900 1 


From above, when 6 = ;45 in. the actual shortening 
was yxy in. The shortening varies directly as R ¢3 or 6°. 
Hence shortening with o = yaya in., for load placed 


r4q in. eccentric is only 35} * 7500 = (say) 55 x10” which 
is negligible. ¢ : 
The sphingometer would detect a change in one strip 


of sen ozs in. It would therefore be necessary to increase 





| the B.M. by JB, say, four times; or, in other words, 
| our 10 tons would have to be 4 in. eccentric, for change 
| of length to be detected by one strip. If the 10 tons were 
| gy in. with eccentric, the maximum stress would be 32 per 
cent. in excess of the mean stress. 


gauge length of 4in. A strip with a large diameter was! The conclusions to be drawn from this investigation are 





—(a) the ordinary extensometer, which merely measures 
the mean cha in length of a specimen, cannot detect 
bending until that bending has become very considerable ; 
(b) that the amount of shortening of a specimen due tv 
bending within the elastic limit is so small that it does 
not interfere with the value of the mean strain measured. 
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ProjecteD WATER-PowrR UNDERTAKING IN SWEDEN. 
—A plan which has met with the approval of the autho- 
rities in question is at present being proceeded with. It 
refers to the raising of the coher-tavel af Lake Siljan, in 
Dalecarlia, by adam, where the Dala River leaves the 
lake. A gain of some 81,000 horse-power is expected as 
the result of the scheme in question. 





Metprum Destructor aT Westmount, CANADA.— 
In 1904 the authorities of Westmount began an investi- 
gation of existing means for refuse disposal, and received 
from Mr. F. L. Fellowes, borough engineer, an exhaustive 
report on the subject. This recommended the erection of 
a combined electric-lighting and refuse-disposal station. 
With this report were submitted plans and estimates for 
the installation of the various units of power, including a 
Meldrum “‘ Simplex ” refuse - destructor suited to the work 
a the designs and estimates for which were fur- 
nished by Mr. W. F. Morse, New York City, American 
representative of Meldrum Brothers. The large brick 
building containing the Meldrum destructor and boilers, 
with the Custodis stack, 150 ft. high, were finished 
about April 1, 1906. The second brick building, which 
is to contain the generators, is completed, but the equip- 
ment is not yet fully installed. The completion of the 
boiler plant and destructor permitted the commence- 
ment of the borough refuse-disposal service. The fol- 
lowing report describes the conditions, and shows the 
results of the official test, which was conducted on May 3, 
1906 :—Since April 12, 1906, the refuse-destructor built 
by Messrs. Meldrum Brothers, in connection with the 
municipal lighting plant, has been successfully destroying 
all refuse brought to it, in quantities averaging about 
thirty loads per day, the average weight of a load being 
about 1500 lb. This has usually been burned in ten to 
twelve hours, giving an average burning capacity to the 
destructor of about 4500 lb. per hour, or a little over 
2tons. During several days this amount has been ex- 
ceeded, and the makers’ guarantee of 50 tons per 24 hours 
can be obtained with proper firing. 





Suort-Circurr Tests ON AN Exxctric Rarway.—On 
the experimental alternating-current railway at Oranien- 
burg, near Berlin, the Prussian Railway department has, 
in conjunction with the A.E.G., conducted some tests in 
order to ascertain whether a break of the overhead wire, 
which is fed with alternating currents of 6000 volts at 
20 periods, would cause direct danger to the carriages 
underneath on the line. The experiments occupied two 
days, both of which were wet. A wire-rope was suspended 
over the trolley-line so that one end touched the carriage. 
In some tests the line current was cut off, until the rope 
had been placed upon some portion of the roof of a car- 
riage. The automatic maximum cut-out was set so as to 
interrupt the line at 850 kilovolt amperes. Water resist- 
ance was sometimes inserted into the line connection. 
As a rule, a short-circuit occurred as soon as the rope 
touched the carriage; sometimes one or two seconds 
intervened. Occasionally the roof proved a sufficiently 

ood insulator to prevent a dangerous current passing. 

Inly in one case did a sufficient amount of current pass 
to make the carriage catch fire before the cut - out 
operated. When the carriage was at a standstill, and 
the interrupter did not act at once, a movement of the 
carriage immediately caused a short-circuit. In other 
tests the carriage was pushed against the live rope. 
A short-circuit followed at once in most cases, althougli 
the rope generally struck the wood in the first m- 
stance ; the wood was wet, however, and contact with 
a metalliclamp-hood, or some other part, made the 
interrupter operate in any case. The current genera!) 
passed along the metallic covering of the car down to the 
track, arcing across gaps. The interior of the carriage 
was examined by means of a static voltmeter, while the 
live wire was resting on the roof, without producing & 
short circuit ; no appreciable potential was observed : 
cept when some metal fixture on the ceiling was 
touched. The conclusion is that carriages in mot 
would not be endangered by a broken trolley-w''«. 
because the live current would at once be interrupte 
even with the carriages at rest the danger appears to '© 
very slight. 
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THE TURBINE STEAMER ‘“‘ UMEGAKA 
MARU,” FOR THE JAPANESE VOLUN- 
TEER FLEET. 

Tus Mitsu- Bishi Dockyard and Engine Works, 

Nagasaki, have just completed a second steamer, 

named the Umegaka Maru, for the Japanese Volunteer 

Fleet—a voluntary association, organised by the Im- 

perial Marine Association. These vessels, in peace 

times, are engaged in special services, and the man- 

agement of this vessel has been undertaken by the Im- 

perial Railway Bureau, which is to run her as the Bakan 

and Fusan Ferry (Japan and Corea) ; she assumed her 
regular service at the beginning of October last. 

Her first keel-plate was laid on July 15, 1908, and 
she was delivered on July 6 of this year. She is a 
triple-screw turbine steamer, and is of the following 
dimensions and particulars :— 


Length between perpendiculars 335. ft. 
Breadth pant ot oe nt 43 ,, 
Depth moulded me ... 30 ft. 6 in 
Gross tonnage... eo ee ... 8200 tons 
Draught... ee oe we! Pea 16 ft 
Indicated horse-power ... 8500 
Speed (te es ie ode ... 21 knots 
Number of special first-class passengers 

ra first-class passengers ae 

“a second-class passengers 81 

es third-class passengers 347 


Mild steel was used in the construction, and great 
attention was given to the strength of the scantlings, 
which are greatly above the average for vessels of 
cross-channel type. The vessel also fulfils the require- 
ments of Japanese me te wa Bc ship-surveyin 
regulations, and is subdivided below the main dec 
into thirty-six water-tight — forming 
double bottoms, peak-tanks, holds, oil-bunkers, deep 
tanks, fresh-water tanks, engine and boiler-rooms, 
steering-engine room, &c. 

The propelling machinery, consisting of three sets of 
turbines of the Parsons type, was designed and manufac- 
tured by the Mitsu-Bishi kyard and Engine Works. 
This is the second set of machinery solely turned out 
by them. The high-pressure turbine is on the centre 
line, and one low-pressure turbine incorporated with 
the astern turbine on each of the wing shafts. The pro- 
peller shafting is of steel. The — are of solid 
type, and are of Stone’s manganese bronze, accurately 
planed and polished all over, so as to reduce the vibra- 
tion and friction to a minimum. The condensers, of 
Morison’s ‘‘Contraflo” type, of which the Mitsu- 
Bishi Dockyard and Engine Works is the licensee, are 
placed alongside the aft ends of the low-pressure 
turbines, and are built of steel plates with strong cast- 
iron end chambers. The circulating water entering at 
the bottom passes twice through the condensers. 

The vacuum system includes Weir’s wet-air pumps 
and Parsons’ augmentor condenser. Pumps are also 
supplied for the forced lubrication of the bearings and 
for oil-cooling purposes. There are two pairs of Weir's 
double-acting feed-pumps, and each pair is capable of 
supplying the boilers when the turbines are working at 
full power. An auxiliary condenser with independent 
air and circulating pumps is fitted. The distilling 
sae includes two evaporators capable of producing at 
east 30 tons of water per 24 hours, and two distillers 
capable of making about 10 tons of pure water per 
24 hours. 

There are four double-ended boilers of the Miya- 
bara patent water-tube type, for a working pressure 
of 200 Ib. per square inch. These are arranged in two 
boiler-rooms. ‘here is also a donkey boiler of cylin- 
drical type for auxiliary purpose. There are two 
funnels, elliptical in section, and of a height of 76 ft. 6 in. 
above the level of the fire-bars. The space between 
the outer and inner plating of the funnels is utilised for 
ventilation of the boiler-rooms and stokeholes. The 
boilers are worked under the forced-draught closed- 
stokehole system, and the air is supplied by four 
fans, each ) en by one double-acting steam-engine. 
One air-compressor is fitted for tube-cleaning purposes. 
The water-tube boilers are fitted with a complete instal- 
lation of combined coal and oil fuel burning appliances, 
with Koérting burners in conjunction with the enmiaer 
Boyd system of settling-tanks. There is a full comple- 
ment of oil-strainer, oil-heaters, oil-feed pump, pressure 
oil-pump, &e. 

The trials of the Umegaka Maru involve three series 
of trips—viz., progressive, coal consumption, and full 
speed. On the full-speed trial the vessel attained a speed 


of 21.3 knots as the mean of means of six runs on the 
measured three-mile course, outside of Nagasaki 
Harbour. The following are the results of six consecu- 
tive runs :—21.135, 21.465, 21.100, 21.538, 21.135, and 
21.575 knots. The vessel presents a very smart appear- 
ance, being rigged as a fore-and-aft schooner, with two 


polc-masts, fitted with the necessary derricks for the 
ywck working of cargo; while the two large oval 
“en els give her the look of mammoth ocean liners in 
Miriature, 

the decks are, respectively, boat, shelter, spar, main, 
anc lower decks. At the fore end of the t-deck, 
Which extends about 240 ft. amidships, there isa large 





deck-house to accommodate the special rooms for pas- 
sengers and the cabins of the navigating officers, with 
navigation bridge and chart-room right above. The 
shelter-deck forms the principal deck of the vessel. 
Large houses are constructed on this deck, the forward 
house containing first-class state-rooms and public 
rooms, the midship house containing cabins for senior 
engineers, customs and health officers, and the aft 
house containing the second-class dining-saloon and 
hospital. 

he main entrance to the first-class accommodation 
is on this deck, and is lighted and ventilated with 
a large skylight, decorated with stained glass. Forward 
of the main entrance are the reading-room and dining- 
saloon, where accommodation is provided for thirty-four 
passengers, arranged at small tables. In general the 
design of carving and stained glass in the reading- 
room and saloon is based on the plum blossoms, and is 
of highly Japanese nature. Aft of the main entrance 
and about the boiler-casings there are first-class state- 
rooms, lavatories, smoking: room, and bar. The smoking- 
room is located between the boiler-casings, and exten 
the full breadth of the deck-house. 

The sleeping accommodation for the first-class pas- 
sengers has been carefully considered ; some of the 
sofas can be extended to almost their double width, so 
as to give ample room for sleeping accommodation for 
mother and child, or to enable a passenger to repose in 
native manner. There are in all ten state-rooms. These 
are two-berth and four-berth rooms, and provide accom- 
modation for twenty-two passengers, or thirty-two 
including the sofas, which are so constructed that the 
can be arranged as sleeping-berths. The second- 
class accommodation consists of dining-saloon, open 
and cabin accommodation ; 172 third-c passengers 
are berthed on the spar-deck space, and 175 on the 
main-deck space. The berths are of wood, on gal- 
vanised iron framing, common to those steamers trad- 
ing in Eastern waters. The third-class space is fitted 
with tables, benches, &c. 

Near the purser’s room, and below the main stair- 
way, there is a specie-room, in which valuables can be 
carried ; itis substantially built, of steel, with a strong 
door fitted:with Chubb’s patent locks. Adjoining the 
doctor’s room there is a dispensary, and these and an 
officers’ mess-room have communicating doors, so that 
the mess-room may be used as a sick-bay when re- 
quired, and for which purpose the deck is specially 
insulated and cemented. 

A commodious space abreast of the engine and boiler- 
casing is reserved for the firemen. A row of stalls or 
open wardrobes for working clothes are arranged. 

Hot-water boilers and hot-water heaters, with steam 
and water connections, are distributed throughout, so 
that the stewards may always have a hot-water supply 
for cleaning and washing without going to the galleys 
or pantries. 

A complete installation of refrigerating plant by 
Messrs. Hall and Co. is fitted for the preservation of 
fresh provisions. Thecold chamber is subdivided into 
four compartments, having a total capacity of over 
1200 cubic feet. The plant is also arranged to make 
3 cwt. of ice daily without interfering with the cooling 
of the chamber. 

For electric light and power there are two sets of 
engines and dynamos, together capable of developing 
60 kilowatts. The engines are of the self-lubricating 
condensing type, running at about 350 revolutions; the 
dynamos are of i00 volts and six-pole compound 
wound. The engines and dynamosare of the builders’ 
own make. 

The arrangement for ventilation is of satisfactory 
character. Each compartment has an outlet and inlet 
ventilator. Twenty-one large overhead electric fans 
are distributed in the public-rooms, and over twenty- 
five bracket-fans in the state-rooms and senior officers’ 
rooms. There is a large exhaust-fan in the dynamo- 
room. 

The steering-gear is by Messrs. Caldwell and Co., with 
telemotor. The steam windlass is by Messrs. Napier 
Brothers, — Cargo winches are of the builders’ 
own make. Engine-room telegraphs, steering and 
docking telegraph, and look-out ae anchor telegraph 
are by Messrs. J. W. Ray and Co., while the electric 
direction tell-tales were supplied by the Tokyo 
Measuring Instrument Factory. Walker’s patent 
‘* Neptune ” electric ship-log is fitted. 








BOILER EXPLOSION AT CANTERBURY. 

A FORMAL investigation was, some little time ago, 
conducted by the Board of Trade at the Guildhall, 
Canterbury, under the Boiler Explosions Act, 1882, with 
reference to the cause of the explosion of a traction- 
engine boiler owned by Mr. W. A. dock, of Tyler-hill, 
near Canterbury, traction-engine proprietor, which oc- 
curred at Sarre-hill, on November 3, 1908. The son of 
the proprietor, Walter George Baldock, who was driving 
the engine at the time, was so severely scalded by the 
escaping steam that he died shortly after. 

The Commissioners were Mr. A. P. Longstaffe, barrister, 
and Mr. G. Fullerton Bell, engineer. Mr. G. C. Vaux 
appeared for the Board of Trade, and Mr. Furley, 
solicitor, for Mr. Baldock. 

A considerable amount of evidence was taken, from 


which it appeared that the traction engine in question 
was made by Messrs. John Fowler and Co., of Leeds, 
in 1896, and was sold to Mr. John Towers, of Tipton, 
Staffordshire. It was returned to Messrs. Fowler carly 
in 1897, and in April of the same year was sold to Mr. 
Baldock.: The explosion was due to the weakness of 
the boiler owing to failure of the stays. In his evidence, 
Mr. Baldock, the owner of the engine, said the boiler 
was thoroughly overhauled in April, 1908, all the tubes 
being taken out and renewed. They did that every 
two years. His son, who was killed, examined the boiler 
and also saw to it when repairs were needed. He had 
other engines which were driven and examined by another 
of his sons. He (Mr. Baldock, senior) used to examine 
the boilers, but had given it up. 

In announcing the judgment of the court Mr. Long- 
staffe said the facts lay in a comparatively small compass, 
but it must not be assunied on that account that the 
case was not one of considerable importance. In the 
view of the Commissioners, having rd to the descrip- 
tion and nature of the piece of machinery of which this 
boiler formed a part, it was a matter which concerned 
the public to a very much greater extent than at first 
sight might appear. One could not nowadays go into 
any part of England without seeing the very extensive 
use to which traction engines were put. That being so, 
it was of very great importance to the public to see 
that the owners and the users of these machines kept 
them in a state which placed the public out of the way 
of risk. Having referred to the class and capacity of 
the traction engine in question and to the circumstances 
surrounding the explosion and the death of the injured 
man, the Commissioner p' ed to deal with the various 
questions submitted to the court by the Board of Trade 
for decision. The facts proved or admitted before the 
court made it quite clear that the management of the 
— was entrusted to the driver, Walter George 
Baldock, who was a competent person only in so far 
as driving, cleaning, and seeing to the execution of small 
external repairs were concerned. In regard to the ques- 
tion as to whether the boiler was periodically examined 
by a competent person, and whether proper measures 
were taken by Mr. Baldock to ensure that the boiler 
was worked under safe conditions, the commissioners 
found that Mr. Baldock entrusted the examination and 
care of the engine to his son, who, so far as they could 
gather, was only of that knowl and ex- 

rience which could be gained from time to time merely 

y watching boiler-makers repairing one or other of his 
father’s engines. So little care did Mr. Baldock use that 
nothing was done, and no care taken, to see whether any 
plates had bulged, while further, as indicative of the 
want of care generally exhibited in the custody, main- 
tenance, and up-keep of his engines, Mr. Baldock ad- 
mitted that he had not, from one cause or another, had 
any of his seven boilers examined in consequence of 
that disaster. As to the cause of the explosion it was 
found to be due to the drawing away of several stays 
in the waterway section and to the fracture of other 
stays, but it was impossible to say when those stays had 
broken ; but the Commissioners were inclined to the theor 
that the failure was gradual, though this differed wit 
the theory put before them by Messrs. Fowler's: repre- 
sentative. Having rd to the cause of this explosion, 
Mr. Baldock should have had his other engines over- 
hauled and the boilers examined after this disaster, with 
a view to prevent a similar catastrophe occurring. It 
was true, Mr. Longstaffe added, that Mr. Baldock stated 
that some of his boilers had been overhauled before the 
explosion and were afterwards out at work, so that it 
was not easy to examine them then, while, further, one 
of the traction engines was actually undergoing repairs 
in Mr. Baldock’s yard at the time of the explosion. In 
connection with this repair it was interesting to note 
that some of the stays in that boiler were also found 
to be broken, so that the court considered that the 
traction engines in oo were dangerous to the public 
as well as to the drivers. The owner knew that, and 
he also knew that it was necessary to examine the boilers 
from time to time, and, when they were examined, the 
fact that the tubes were all taken out, as was proved to 
have been done in the case of the exploded boiler during 
the year 1908, would not be enough unless the examina- 
tion of the boiler was made by some person who was a 
skilled boiler-maker or repairer, and able to make’an 
efficient inspection. 

As to the question whether Mr. Baldock was to blame 
and should bear the whole or any part of the costs of 
that investigation, there were, the Commissioners con- 
sidered, special circumstances which enabled them to 
decide to make no order as to the payment of costs. The 
man whose death was caused by the explosion was Mr. 
Baldock’s own son, and no penalty which they could 
inflict by way of an order to pay a sum of money could 
bear any relation to the grief which he had suffered, and 
still must suffer, by feeling that had he acted otherwise 
his son might still have been spared to him. The Court 
considered that Mr. Baldock was partially to blame for 
the accident, in that he did not have an expert examina- 
tion made of the boiler. Had that been done, the explo- 
sion, in all probability, would never have occurred. 





This explosion appears to be another illustration of 
the urgent necessity that exists for extending the sco 

of the Factory and Workshops Act so as to include 
boilers attached to traction engines, and road locomo- 
tives generally, within the sphere of its operations. Such 
boilers frequently ply not only in country districts, 
but also t ann | the crowded streets of our cities 
and towns, and an explosion under certain circumstances 
might be most disastrous. The ordinary mill boilers in 
the great manufacturing centres, which at the present 





time come under the Factory and Workshops Act, were, 
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rior to the passing of that Act, fairly well looked after 
os the various inspection associations and insurance com- 
panies, so that in their case the Act simply i 
and confirmed a principle already in existence. Traction- 
engine bojlers, however, and boilers used for agricultural 
purposes, which practically, with rare exceptions, are 
never properly inspected from one year’s end to another, 
are left totally outside the provisions of the Act. We 
certainly think that the matter deserves the attention of 
Parliament, so that the existing anomaly—which amounts 
to a positive danger—may be corrected. 


WORKMEN’S COMPENSATION CASES. 

An Apprentice’s Claim.—It will be remembered that 
under the Workmen’s Compensation Act the compensa- 
tion awarded to a workman under the age of twenty-one 
shall be the whole of his average weekly earnings, but the 
weekly payment shall not exceed ten shillings. A claim at 
the Belfast Recorder’s Court, on September 18, arose out of 
an agreement made on behalf of a young workman who was 
an apprentice, and his employers, Messrs. Workman, 
Clark and Co., Limited, shipbuilders. The youth lost his 
eye as a result of an accident at his work, and at the time 
of the accident his average earnings had been 15s. a week. 
He was believed to be a minor, and instead of paying 
him 7s. 6d., the amount due as a weekly payment toa 
workman of full age, he was paid 10s. a week as a minor, 
and this continued from December 24, 1907, till June 23, 
1909, when a lump sum in final discharge of his claim was 
agree 1 upon between the employers and the young man’s 
stepfather ‘‘and next friend.” The agreement provided for 
the payment of 110/.—60/. on signing the agreement and 
the balance on the applicant reaching the age of twenty- 
one. The 60/. was paid, and the applicant entered the 
shipyard again as winchman at 12s. a week, where he 
remained. The employers, when the agreement was 
sought to be registered, objected, as they had since found 
that the agreement had been made under a mistake of 
fact. The applicant was not a minor, as he stated, but 
was of full age at the date of the accident, and the appli- 
cant was wr mgly described as the son of his stepfather. 
There was probably no intention to deceive. e arbi- 
trator, of course, refused to record the agreement, which 
was void. Subsequently an award was made on the basis 
of the correct claim—7s. 10d. a week from the date of the 
accident in June, 1907, till January 4, 1909, and 2s. a 
week from the latter date during incapacity—t.e., during 
his lifetime, and the employers are credited with the 60/. 
already paid as a lump sum. 

It will thus be seen that any agreement is void through 
any mistake of description or age; and _ no matter if the 
applicant is only an apprentice, he will be regarded as 
entitled only to oe on the basis of half his 
weekly earnings at the date of the injury till the award 
is reviewed by the arbitrator. 

Permanent Partial Disablement.—At Liverpool, the 
case of Clayton v. Cunard Steamship Company raised a 
difficult point as to compensation for partial mene 4 
that is permanent. The applicant had an accident which 
necessitated amputation of fingers of one hand. He was 
awarded compensation at half wages—15s. a week—and 
had since had light work averaging 20s. a week as against 
308. a week in his old work. fie could never again 
return to his old work as a Iabourer, and claimed 50 per 
cent. of the difference between the two rates of pay. 
The arbitrator assumed that applicant might possibly be 
able to resume his former employment, but assessed the 
amount of his handicap in the labour market at 3s. a 
week, and awarded him 3s. a week as compensation. 

Negligence of Third Partics.—An interesting case came 
before the County Court Judge at Warrington, in which 
the applicant, a labourer, applied for an award of 9s. 6d. 
a ak under the Workmen’s Compensation Act for 
injuries received in his employers’ yard by stumbling over 
a girder which had been negligently left lying there by 
a firm of contractors—Messrs. Davenport. The em- 
ployers had, since the accident, paid the applicant 9s. 6d. 
a week, and sometime after the applicant had also gone 
to Messrs. Davenport for further assistance, and the in- 
surance company intervened to persuade the applicant to 
take a gift of 10/. The insurance company had insured 
the employers, Messrs. Greenall, Whitley, and Co., but 
the applicant, in taking the money, thought the 10/. came 
to him from Messrs. Davenport. It was sought to prove 
that the applicant had regarded Messrs. Davenport as 
liable and had recovered damages. Had he taken pro- 
ceedings against the contractors, and not against his em- 
ployers, and had he hac the Suma from them, he 
could not seek an award from the arbitrator against his 
employers. The County Court Judge held he had not 
proceeded against the third party, and was entitled to an 
award against the respondents, his employers. 

Contract of Service.—Under the Act a workman who 
is entitled to compensation for accidental injury in the 
course of and arising out of his employment is any person 
employed in the employers’ trade or business and has 
entered into or works under a contract of service made 
in writing or orally, expressed or implied. Notwithstand- 
ing the wide scope of this definition, the point was con- 
tested in a case on the 15th inst., at Rotherham County 
Court, when the application of Walter Barrass, a boat- 
man, was defended by the Goole and Sheffield Trans- 
port Company, who alleged that because the man had 
no weekly wages he was not a ‘‘ workman” within the 
meaning of the Act. The applicant was paid two-thirds 
of the gross earnings of the boat as its captain on a fixed 
rate—viz., 2s. 3d. a ton, irrespective of whether the re- 
spondents got more or less. It was argued for the respon- 





ents that the applicant was ani independent contractor ; 
but as he was under the control of the respondents he was 
inthe relation of a workman to them, and was awarded 15s. 
a week compensation for an accidental injury received in 
the course of his employment and arising out of it. 








CATALOGUES. 


We have received from Messrs. Veritys, Limited, 
31, King-street, Covent Garden, W.C., a neat little book- 
let illustrating the ‘‘ Aston” electric radiators. The 
booklet gives prices and particulars of radiators of the 
luminous and non-luminous types. 


We have received from Mr. James Hendry, Laminated 
Leather Works, Bridgeton, Glasgow, an_ illustrated 
catalogue giving particulars and information relating to 
his laminated leather belting. As is well known, belts of 
any width, and from single ply to 1 in. in thickness, are 
made upof a number of strands of leather, placed on a 
and sewn together. This construction gives a very flexible 
belt, and the method of splicing adopted makes it 
practically endless. 


From Messrs. Dean, Smith, and Grace (1908), Limited, 
Worth Valley Tool Works, Keighley, we have received 
a copy of the 1909 edition of their high-speed lathe 
catalogue. Particulars and illustrations of high-speed 
sliding, surfacing, and screw-cutting lathes, capstan 
lathes, and surfacing and boring lathes, are given, and 
some special tools, such as a 28-in. treble-geared crank- 
shaft lathe, and railway-wheel lathes for turning wheels 
from 2 ft. 6 in. to 7 ft. 9in. in diameter, are also de- 
scribed. These tools are all designed for heavy work 
with high-speed steels. 

A catalogue relating to the Franklin air-compressors 
has come to hand from the Consolidated Pneumatic Tool 
Company, Limited, Palace Chambers, 9, Bridge-street, 
Westminster, S.W. The catalogue gives full particulars, 
and describes the construction of single, duplex, and two- 
stage compressors, both steam and belt-driven, and illus- 
trates examples of each type. The Franklin-Corliss air- 
compressors are also dealt with. In these machines steam 
distribution is effected by Corliss valves, and these valves 
are also employed for the air inlet; the air-discharge 
valves are of the poppet type. The catalogue concludes 
with several pages of information on the installation, 
adjustment, and care of Franklin compressors. 


A large tandem compound condensing engine built by 
the Lilleshall Company, Limited, re Be tes, Shrop- 
shire, is illustrated and described in a saeneiiies received 
from that firm. The engine drives the sheet-mills of 
Messrs. Fredk. Braby’s Eclipse Works, Glasgow. It has 
cylinders 39 in. and 68 in. in diameter, and a 6-ft. stroke, 
and with steam at a pressure of 150 Ib. at square inch is 
capable of developing 2500 indicated horse-power at 
25 revolutions per minute. Steam is distributed by 
Corliss valves, and is exhausted to a jet condenser, the 
air-pump of which is placed vertically and operated by a 
tail-rod and bell-crank lever. The fly-wheel has a diameter 
of 32 ft., and weighs 110 tons. 


The ‘‘Sentinel-Junior” high-s steam-engines are 
descri in a booklet received from Messrs. Alley and 
Maclellan, Limited, the Sentinel Works, Polmadie, 


Glasgow. ‘These engines are of the vertical enclosed type, 
and are made both simple and tandem compound ; they 
have balanced piston-valves and are fitted with forced 
lubrication. The speed is regulated to within 2 per cent. 
by a crank-shaft governor operating on a balanced 
estilo abt, The booklet gives prices and particulars 
of engines varying from 5 to 150 brake horse-power, and 
also of dynamos suitable for coupling direct to the engines. 
Some of the firm’s other manufactures are also illustrated, 
and among these are included air-compressors, motor- 
wagons, steam steering-gears, and steam and water-valves. 


A circular describing the ‘‘ V.S.M.” automatic forced- 
lubrication system has reached us from Messrs. Vickers 
Sons and Maxim, Limited, 32, Victoria-street, West- 
minster, S.W. In thissystem a small pump, operated by 
an eccentric on the rotating shaft, forces oil to the bear- 
ing at the point of maximum pressure. The oil, after 
leaving the bearing, returns to the receptacle from which 
the pump draws its supply, and is thus used over and over 

in. The circular illustrates the system as applied to 
rigid pedestal and swivel bearings, and also to a six-sight- 
feed multiple’ lubricator. It further deals with its appli- 
cation to railway axle-boxes as illustrated in our issue of 
July 2 last, on page 15. Prices are mentioned of pedestal 

rings from 2 to 8 in. in diameter, and of swivel bear- 
ings from 2 to 34 in. in diameter. 


We have received from Messrs. John Fowler and Co., 
Leeds), Limited, tela a and Locomotive Works, 
a a very interesting catalogue of steam cultivating 
machinery. The catalogue, which is well and profusely 
ilustrated, shows a number of the firm’s steam plough- 
ing-engines, om. cultivators, harrows, —-. 
machines, and many other implements suitable for all 
soils and for all hinds of crops. Some special machines 
are also illustrated, and among these is a machine for 
loosening beetroots, so that they can be easily removed 
from the ground by hand; the catalogue also describes 
the method of draining clayey soils using machines known 
as ‘‘mole” draining-machines. In conclusion, several 
illustrations are given of tackles at work on sugar, 
oe and cotton plantations in different parts of the 
world. 


Messrs. C. C. Wakefield and Co., 27, Cannon-street, 
E.C., have sent us a copy of their catalogue of Wake- 
field’s patent lubricators for engines using saturated or 
superheated steam. A number of different patterns of 
mechanical and condensation displacement lubricators for 
use on locomotives and stationary engines are fully de- 
scribed and illustrated by olened half-tone e vings. 
In one type of mechanical lubricator differential hollow 

lungers are employed, which force the oil forward on 
0th strokes, so that a continuous feed is obtained. The 
latter half of the catalogue is devoted to lubricators of the 
condensation displacement type, of which four patterns 








are made for use on locomotives, and two for stationar, 
engines. In those for locomotives a steam jet is provide | 
to atomise the oil and carry it forward to the parts 1 
quiring lubrication. 

The Watson-Stillman Company, 50, Church-street, Ne 
York, U.S.A., have sent us a booklet describing an 
hydraulic beam-shear and an hydraulic <plaiaieabine 
they have recently put upon the market. In the former, 
a large inverted hydraulic ram acts directly on two knives 
hinged to a platen at its lower extremity. The beam to 
be cut is placed under the knives with its web horizonta!, 
and is supported by stationary knives, which conform +t: 
its shape and form a slot, into which the upper knives 
descend. When these knives are forced downwards by 
the ram, and have passed through the web of the beam, 
they meet a dividing wedge, which forces them apart, sv 
that they cut through the flanges. The coping-machin 
consists of a horizontal cast-steel lever, operated by an 
hydraulic ram, and carrying at its forward end knives 
which work with others on a fixed table ; it is designed 
for cutting bars and trimming angles and other sections 
for splicing, &c. : 

The ‘‘ Suckling ” water-tube boiler is illustrated and 
described in a circular received from Messrs. Hawksley, 
Wild, and Co., Limited, Brightside Boiler Works, Shef 
field. This boiler consists of a horizontal steam and water 
drum with an inclined water-drum a few feet beneath it. 
The drums are connected at both ends by a large tube, 
and between these are disposed a number of water tubes 
which are vertical for the greater part of their length, 
but bent at each end, so as to enter the drums radially, 
The water rises in the shorter tube, of large diameter, on 
which the from an external furnace first impinge, 
and descends by the longer tube at the back of the boiler, 
this tube being outside the brickwork casing of the boiler 
and therefore comparatively. cool. The furnace gases pass 
twice through the water re being directed by suitable 
baffles, and thence under the lower drum to the flue. This 
arrangement ensures a very rapid circulation, and the 
water tubes being practically vertical allow the steam to 
escape easily and also keep very free from scale. 


We have received from the Water-Tube Boiler and 
Engineering Company, 11, Queen Victoria-street, E.C., 
a prelinjinary catalogue of their ‘‘ Imperial” water-tube 
bolas These boilers consist of a horizontal steam and 
water drum placed over a bank of tubes inclined down- 
wards from the furnace end of the boiler. The tubes are 
fitted into forged-steel headers at each end, and at the 
front end, nipples from the top of each header are con- 
nected to a cross box riveted to the steam and water drum. 
At the back of the boiler the headers are connected, at 
the bettom, to a mud drum,-into which a large down- 
comer pipe is brought from the back end of the steam and 
water eo. The object of this arrangement is to lead 
the water more directly into the lower tubes, in which 
the greater part of the steam is generated. The boilers 
are built in standard units of 10 to 600 horse-power, and 
for working pressures from 120 Ib. to 2501b. per square 
inch. The pamphlet also describes the Oldbury vertical 
water-tube Saien which is admirably adapted to utilise 
the waste heat from furnaces, and also for firing with 
blast-furnace gas. Both boilers are manufactured by 
Messrs. Edwin Danks and Co. (Oldbury), Limited. 








Tue Travian Navy,—Italy has now four new cruisers 
in course of construction—the Dante Alighieri, at Castella- 
mare ; the Cavour, at La Spezzia; the Galileo, at Genoa; 
and the Michael Angelo, at Leghorn. The Dante and 
the Cavour will have a displacement of 19,000 tons and 
21,000 tons respectively, and they are tosteam at the rate 
of 23 knots. The Galileo and the Michael Angelo will 
have a displacement of 23,000 tons, and they are to steam 
at the rate of 22 knots. 





ScHoot OF ENGINEERING, Sypney, N.S.W.—A new 
school of engineering has just been opened at the 
University of Sydney which promises to accomplish an 
important work for all branches of the profession in 
Australia. The Commonwealth has already been the 
field of many brilliant achievements in engineering, New 
South Wales having been especially active in recent years 
in works of magnitude. The completion of a large dam 
across the Cataract River, to supplement Sydney’s water 
supply, is fresh in the minds of engineers ; and the build- 
ing of a dam, scarcely second in capacity to the dam at 
Assouan, across the Murrumbidgee for the irrigation of 
1,500,000 acres of country in Riverina, is a monument to 
the enterprise of the Government Public Works Depart- 
ment. At the present time Sydney is dealing with 
schemes for tunnelling under the harbour to facilitate 
the transport of goods and nger traffic; and under- 
ground trams in the city and large railway and irrigation 
works are being considered. ‘The school just opened 
owes its existence almost solely to the late Sir Peter Nicol 
Russell, who gave 100,000/. to the University for the 
endowment of a department of engineering, the only 
condition being that. 25,000/. should be spent by the 
Government of the State on suitable buildings. he 
State willingly acquiesced, and the University is now the 
seat of advanced instruction in civil, mechanical, «n 
electrical engineering. Hitherto, large numbers of Aus- 
tralian engineering students had proceeded for their 
education toGreat Britain, but with the increasing f11!1- 
ties which the Commonwealth offers for practical work, 
and the Russel! school in support, it is hoped that this 
necessity will-be.a declining one. Lady Russell has «!-0 
won the gratitude of the University and State by ‘li 

resentation of a piece of statuary, which has been plac 
in front of the school. This work, which is by \!r. 
Bertram Mackennall, the Australian A.R.A., is one ol 
the best pieces of sculpture the Commonwealth posse=~s 
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ELECTRICAL APPARATUS. 


16,704. C. A. Parsons and A. H. Law, Newcastle- 
on- e. 0- C Machinery. [12 Figs.) 
August 8, 1908.—This invention relates to dynamo-electric ma- 
chinery, and more especially to the armatures or rotating parts 
carrying conductors, In these machines it is well known that 
better commutation is obtained, with less sparking at the brushes, 
by laying the armature windings on the surface of the core rather 
than by entirely embedding them in slots. The object of this in- 
vention is to obtain an arrang t for holding conductors 
whereby the constructional advantages of the slot type of winding 
are combined with the advantages, as regards commutation, of the 
surface type. According to this invention, the conductors are 
only partly embedded in the iron, so that the self-induction of 
the windings is not appreciably increased, while in many of the 
modifications idle the conductors are made flat and thin, so 
that the path for the lines of force causing self-induction is kept a 
maximum and eddy currents are kept a minimum. In carrying 








the invention into effect in the form shown in Fig. 1, the con- 
ductors a are formed of a strip of copper drawn with an enlarged 
endb to fit into a suitably shaped core slot ¢ with a dovetail con- 
nection, the slot and the part of the conductor therein having 
insulation d. With this formation the strip can be slipped into 
position from one end of the core, and does not need any ial 
tightening or fixing means. According to the modified form shown 
in Fig. 2, the conductor may be ow in two parts e and f, with 
enlarged ends, each part being capable of ially entering into 
the core slot, a separating piece or caulking strip g being 
inserted betwen them for the purpose of keeping them fast in 
the slot. The caulking strip may be of copper, and may be 
forced in radially, or it may be of insulating material, in which 
case one can obtain two conductors per slot. A caulking strip 
may also be put at one or both sides of the conductor or con- 
ductors. In the form shown, a metal plate A is used, but this is 
not essential. (Sealed October 21, 1900.) 


16,911. C. A. Parsons and G. L. Parsons, New- 
castle - on - Tyne. o- Electric Machinery. 
{1 Fig.) August 11, 1908.—This invention relates to commutators 
of dynamo-electric machinery, particularly dynamos adapted for 
driving by steam-turbines. e object of the invention is to pro- 
vide a form of insulation which will wear at the same rate and 
remain at the same level as the copper. The invention consists in 




















169! 


forming the insulation between the commutator-bars of layers of 
hard and soft material placed alternately. In carrying the inven- 
tion into effect, according to the example illustrated, alternate 
layers m, @ respectively a mica and asbestos are placed between 
two adjacent commutator-bars c,c. The layers are preferably 
cemented together and compressed as tightly as ible before 
being assembled in the commutator. (Sealed October 21, 1909.) 
11,822. C. A. Parsons and A. H. Law, Ne 
qn-Tyne. 
ugust 8, 


weastle- 
0 = ic ery. (2 Figs.) 
1908. — This invention relates to dynamo-electric 
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machinery, and more 
carrying conductors. 
improv 


—s to the armatures or rotating parts 
e object of the invention is to provide 
ed means whereby the self-induction of embedded, or par- 





re 
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tially > s may be reduced, thus reducing the 
tendency to spark at the brushes in direct-current armatures. 
The invention consists in the use, in dynamo-electric machinery 
having partially or completely embedded conductors, of auxiliary. 
conductors in the air gap connected in parallel with the em- 
bedded conductors, so that they act in a manner similar to that 
of a kicking coil, and reduce the tendency to spark. In carrying 
the invention into effect in the form illustrated, where com- 

letely embedded ductors are used, this invention provides for 
he use of auxiliary 8 8, disposed externally to the slots, 
and coupled in parallel with the bedded ductors ; these 
auxiliary conductors, having very little self-induction, act in a 
similar manner to the kicking coil of a field-magnet coil breakin 
switch, and allow the current in the ductor to be stopped an 
reversed without a large and sudden inductive rise of vol in 
the coil, thereby reducing sparking at the brushes. The auxiliary 
coil ¢ is preferably laminated, and may be connected in parallel 
with the ordinary windings at points external to the magnetic 
field only, or, if preferred, at any number of intermediate points. 
(Sealed October 21, 1909.) 


16,620. C. A. Parsons, J. H. Grea 
Hemsted, Newcastle - on - Con- 
ductors. [18 Figs.] August 6, 1 —This invention relates to 
electrical conductors or cables of the flattened stranded type, and 
consists in a flattened coreless stranded cable, made entirely or in 
part initially flat without substantial compression, or in the form 
of a flat tube, which is then slightly flattened. In carrying the 
invention into effect, the wire a is twisted or laid round a fixed 
dummy core ¢ by a revolving drum, The core is so proportioned 
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as to give a cable of the required dimensions, which is drag; 

away from the dummy core ¢c on which it is formed as a flat tube, 
and also slightly flattened by means of rollers situated in front of 
the same. Instead of forming the cable as a flat tube about a 
dummy core, it may be formed inside a tubular die, without a tem- 
porary core, so sha) as to allow the cable easily to be drawn up 
into the solid flat shape required. With this tubular die a dummy 
core may be used in addition, if desired, in order to form a flat tube, 
which can then be slightly flattened in the throat of the die or 








otherwise. (Sealed October 21, 1909.) 
18,623. The Sandycroft Foun Company, Li- 
mi and T. M. ~ 4 Electric 


Switches. [1 Fig.) September 4, 1908.—This invention relates 
to liquid-resistance switches, in which the variation of the resist- 
ance is obtained by the interposition of an insulating screen be- 
tween electrodes permanently immersed in the liquid. The pur- 

se of the present invention is to provide an arrangemé@nt of an 
insulating screen by which electrodes immersed beneath a con- 
siderable depth of liquid can be separated without the necessity of 
a large insulating screen dividing the container. This is effected 
by ———_—s the screen to fit one or other of the electrodes in a 
practically water-tight manner. An example of the invention is 
illustrated in the drawing. The liquid is in a tall metal cylin- 
der b, preferably corrugated to assist in the dissipation of heat. 
The container is mounted upon a base c, which has supports of 
porcelain, soas to prevent earthing of any part of the rheostat. 





Within this cylinder there is yee a cylindrical electrode e 
which is joined to a terminal. e inner electrode g is also cylin- 
drical, and is closed at the upper end, which, however, is protected 
by a layer of insulating material. At the lower end the mouth of 
the cylinder is closed by a plate of wood k, between which and the 
edge of the cylinder £3 tight joint is made by an india-rubber 
packing. The plate & is pressed against the mouth of the cylin- 
der by a bolt passing through it, and through a cross-piece p 
resting against projections in the interior of the cylinder. 
This inner electrode, with its bottom cover, is suppor in the 
vessel by means of the conductor ep thro which the current 

This ductor is insulated from the liquid by surround- 
ing it with an iron tube filled with bitumen. With cylindrical 
electrodes the insulating screen v naturally also takes the form of 
a cylinder, which, however, is open at both ends. This cylinder 
is supported by a number of rods w, by means of which it may be 
raised or lowered in the liquid. (Sealed October 21, 1909.) 








lator Com: y, Limited, 
tric Machinery. (2 Figs.] November 5, 1908.—This invention 
relates particularly to brush gear fordynamos and motors, in which 


| the armature is required to rotate in either direction. The inven- 


tion consists in mounting the bearings which support the frame 
| carrying the brushes upon ball-bearings carried on the dynamo 
shaft itself or ona prolongation of the same, so that on change 
| of the direction of the rotation of the shaft the brushes almost 
| immediately move over to their new position. In the a 

ment shown, which is a sectional view of one form o7 the inven- 
tion, the armature shaft a is supported on ball- b placed 











between an inner race fixed to the shaft and an outer race on the 
framework e. The brush-holders f are carried by a frame g, to 
which are fixed the outer races of the ball-bearings j and &, the 
inner races being fixed to the armature shaft a. It will be seen 
that the brushes will instantly move over when the direction of 
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rotation of the armature is reversed ; and if there is any friction 
in the bearing, this will not delay the movement of the brushes, 
but will tend to make this movement more certain, thus assisting 
the friction of the brushes on the armature, instead of acting in 
the opposite direction, as is the case in machines as heretofore 
constructed. (Sealed October 14, 1909.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


eo Robert Dempster and Sons, Limited, and 
H.J. d. Gas- (16 Figs.} October 3, 
1908, —This invention relates to the lids or doors closing the mouth- 
pieces of gas-retorts, and has for object to provide a simpler form 
of gearing for actuating such lids. b is the mouth-piece of the 
retort, ¢ the lid, d the cross-bar, which is hinged on the pin e, and 
connected at f to the toggie-lever arm g. The other toggle lever- 





Fig. 2. 
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arm A is secured upon a rocking shaft i, the end j of which is 
adapted to be engaged by a suitable lever ; & is the ordinary gas 
outlet. A stop-piece m, formed on the web carrying the pin e, 
limits the movement of the cross-bar d in the opening stroke. 
The levers g, h are in duplicate, being ted by the stay-rod 
m, but in Figs. 2 and 3 the right-hand levers are removed, the 
construction and action being obvious upon an inspection of the 
parts shown. (Accepted August 18, 1909.) 

21,782. F. W. Duretall, Edgbaston. Gas-Engines. 
(2 Figs. October 15, 1908.—This invent ion relates to four-stroke- 
cycle gas-engines of the scavenger kind, in which the inlet-valve 
into the cylinder is also the inlet-valve for the scavenger charge, 
and in which, between the gas and air-valve, or valves, and the 
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(21,782) 


inlet-valve there is a certain space, into which the scavenging- 
valve alsoopens. The inlet-valve to the cylinder is represented at 
a, the exhaust-valve at c, the combined rotary air and gas-valve, 
to admit the pr: ionate charge, at d, and the second air-valve, 
which has two ctions—the one to clear the space into the 
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cylinder, and the other to admit the scavenging air, ate. The 
valve d, as usual in an engine of this t. Pe, is under the control of 
the governor, and the valve e is moval yy a half-speed shaft. The 
valve ¢ is closed while the valve d is open, and is open while the 
valve d is closed ; and at one time, near or at the finish of the 
suction stroke, it opens to the atmosphere to admit air to sweep 
the contents of the space into the cylinder, to be used as part of 
the explosive charge, while it opens for scavenging, on the exhaust 
stroke, preferably from a sj containing air under pressure, it 
being usual in an engine of this type to use the scavenging air 
under pressure. (Accepted August 5, 1909.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


23,777, A. Her Kenilworth, and J. Milburn, 
Coventry. Chang d Gears. [3 Figs.) November 6, 
1908.—This invention relates to change-speed - gear operating 
mechanism, particularly for overhead chan wa gears such as 
are used in machine-shops. The operating lever A is mounted so 
that it can slide up and down on its pivot B, and it carries a pin C, 
which normally lies in one of three recesses in a notched part D 
carried by a fixed bar E. The sliding bars F and G which are 
connected to the gear members, such as belt-shifting forks, also 
carry recessed parts F2 and G2, The sliding bars also carry 
bosses F? and G*, As will be seen, the lever A normally lies in 
the space enclosed by the four bosses F", G*, and the cross- 
pin C lies in the middle recess of the fixed bar E, preventing axial 
movement of the sliding bars F and G. When it is desired to 
slide either bar, say the bar G, the lever A is moved vertically to 














disengage the pin C from all the recesses. It is then pulled 
towards the bar G so as to fully engage the bosses G* and dis- 
engage those F*, The lever is then swung angularly in the 
required direction, so that the bar G is correspondingly moved, 
and the required gear operated. a reached the end of the 
travel, the operating lever A is dropped, bringing the pin C into 
one end recess of the fixed part D and the corresponding recess 
of the unemployed bar F and the middle recess of the bar 
G, This is illustrated in Fig. 2. Neither bar can now move, 
owing to its rigid connection by means of the pin C with the 
fixed part D. Thus accidental movement of either gear-shifter 
is prevented, Similarly the operating lever A is locked against 
accidental movement. The same remarks apply to all positions 
of the sliding bars, whether a gear is in operation or whether 
the parts are in their neutral position. (Accepted August 18, 
1909.) 


MINING, METALLURGY, 
WORKING. 


26,464. Edgar Allen and Co., Limited, and G. E. 
Wells, Sheffield. Stone-Breaking Machines. [3 Figs. | 
December 7, 1908.—This invention is more particularly applicable 
to machines of the type known as stone-breakers, and which are 
fitted with jaws, one stationary and one vibratory, such jaws 
being provided with indented or serrated surfaces, in which 
stone, quartz, slag, and other hard mineral substances are broken 
up and crushed, The jaws of such machines are constructed in 
two principal parts : one part a, which may be considered as the 
permanent part, is made in cast metal, by sec in mild 
steel, the other, or lighter, portion 6, which forms the serrated 
face or teeth of the jaw, is cast in hard steel, by preference in 
manganese steel. The back portion of the jaws a are cast of the 
desired size, and are reduced in weight by forming cored-out 
rectangular recesses c in the back. A sufficient number of circular 
countersunk recessed holes d are formed in the front, which 


AND METAL- 





receives the hard face. These front recesses are formed of two 
different diameters, the major size being large enough to receive 
a circular boss b!, which is cast on the back of the hard face b, 
and the minor size being large enough to receive the shank of a 
bolt ¢, which has been cast with lewis ends in the previously- 
mentioned boss on the back of the hard face. When the face 
and the back have been fitted together, the ends of the bolts 
protrude through the countersunk holes into the centre of the 
Pee oped recesses in the back po.tion of the jaw previously re- 
ferred to ; and when the parts are adjusted into their respective 
positions, white metal is cast into the spaces f, which are pro- 
vided for the purpose between the shanks of the bolts and 
between the bosses on the back face and the walls of the counter- 
sunk holes, after which washers are put over the ends of the bolts, 
which are subsequently secured by suitable nuts. The depths of 
the rectangular recesses ¢ are sufficient to allow the ends of the 
bolts not to project. (Accepted August 5, 1909.) 


40. and Co., Limited, and A. 
Anderson, Motherwe Coal - ating Machines. 
[3 Figs.] October 30, 1908.—This invention has for its object to 


provide coal-cutting machines with improved means for removi 

the cuttings or other débris from the the of the cutting 
tools or picks so as = gocnens the same either from re-entering 
the cut made in the -seam, or from impeding the movement of 
the machine. According to the invention, such machines are pro- 
or a number of 


vided with an attachment comprising a shovel A, 








shovels, which are dipped into the débris, the motion changing in 
direction so that the cuttings are moved backwards along the 
floor, the shovels afterwards rising and making the return stroke 
at a higher level, the movement being more or less akin to that of 
a hand-shovel when in operation, the shovel or shovels being 
operated simultaneously with the cutters, and, if desired, driven 
from the same motor as actuates the cutters. As shown, the 
shovels A are carried on arms B depending from a connecting-rod 











C, having one end connected to a pen D on a driving disc E, 
and the other end connected to the crank-pin F of acrank centred 
on a fixed stud H, the crank-pins being connected to one another 
as by means of arms I, one secured to each pin and secured to a 
link J by means of studs, which serve as crank-pins, . at 
the same radius as the crank-pins F and D, the link J thus con- 
stituting an auxiliary connecting-rod co-operating with the con- 
necting-rod C to assist in carrying the crank G past the dead 
centres. (Sealed October 21, 1909.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


777. L. H. Hopkinson and J. Hopkinson and Co., 
Limited, Huddersfield. Stop-Valves. [13 Figs.) Janu- 
ary 12, 1909.—This invention relates to parallel-slide stop-valves 
of the kind that are operated by racks and pinions. According to 
this invention, for the purpose of limiting the opening and closing 
movements of the valve-discs, stops, arranged to operate directly 
on the pinion or on the spindle with which the pinion is usually 
cast, are provided, and by this means the impact and pressure 
against the stops are not transmitted through the teeth of the rack 
and pinion, nor are they received by the bottom of the casing or 
by the lid or cover; but they are taken up by parts which are 
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very suitably constructed to resist such impact and pressure. b is 
the belt encircling the barrel parts of the valve discs a, a, and 
formed with rack teeth c to engage with the actuating pinion d. 
e is the lid, and / is the valve-casing. The collar A on the actuat- 
ing spindle B has formed on it a projection C which is adapted to 
turn in a channel D formed in the lid e of the valve-casing. The 
ends of the channel D serve as stops to limit the turning move- 
ment of the projection C, and consequently of the spindle B, and 
thus determine the extent of the opening and closing movements 
of the valve-discs a, a without throwing any strain on the teeth 
of the rack ¢ and pinion d, and without shock to the valve-casing 
or lid. (Sealed October 21, 1909.) 


—- Belliss and Morcom, Limi K. Morcom 
and A. L. Masterman, . Surface Con- 
densers, [5 Figs.) December 29, 1908.—This invention relates 
to surface condensers. The exhaust steam enters, through the 
branch a, the compartment }) in a downward and tangential 
direction under the guidance of the baffle-plate c. The water 
of condensation, cast to the bottom by the whirl of the fluid, 
will, in order to escape, be required to flow beneath the partition 
tube-plate d to the second compartment. The uncondensed 
vapour and air sweep around the cylindrical plate e, and after 
passing the edge of the plate, are directed through the aperture 
d| in the partition tube-plate, and enter the second compart- 
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ment / under the influence of an induced draught, whereby the 
compartment } is maintained at a less pressure than the com- 
partment f. By means of this artificially created difference of 
pressure, the water of condensation will be ponded back in com- 
partment 6 to a somewhat higher level than that in compartment 
J. The air and unconden: vapour, delivered through the aper- 
ture, flow with the same direction of whirl between the edge of 
a circular plate g and a baffle-plate h (see Fig. 3), and pursue a 
spiral path int mg pep J, which path terminates in an 
aperture ¢ formed in the roof of achannel j, which is secured 
to the floor of the condenser casing, and is occupied by a plurality 
of water-circulating tubes k. ilst the air and d d 


water of condensation enters the same channel through two si:!c 
passages which lead from the lowest level within the condens:: 
to an overflow edge, and after flowing in contact with the tul: s 
k, and in company with the air and residuum vapour along t} 

channel to the other end of the condenser, pass through t! 

opening n to the eh” The condensing water undergoes . 
four-fold excursion. It enters the left-hand end of the con- 
denser, as viewed in Fig.-1, through the branch 9, its first excu: 

sion being through the tubes p, and the before-mentioned tulx 

k tained in the ch 1j. Atthe right-hand end of the con- 
denser it passes transversely beneath the partition g, and flow. 
backwards from right to left through the tubesr. At the lef 

hand end the water flows between the partitions s and ¢, an 
returns to the right through the tubes u, to be once more co: 

veyed to the left, traversing the tubes v and escaping through the 
branch w. (Accepted August 5, 1909.) 


28,047. C. A. Parsons, Newensiocn Tyne. Tur- 
bines. (28 Figs.) December 19, 1907.—Turbines having blades 
of the Parsons type are constructed for segmental admission with 
the intermediate guide-blades formed in segmental pieces » 
(Fig. 2), the solid ends g of which extend only a short distanc: 
beyond the blades. The turbines are divided into separate stages 
by diaph s having nozzle passages for the redirection of the 
steam, sufficient stages being provided to ensure that only a 
moderate fallin pressure shall occur in each stage. In the con- 
struction shown in Fig. 1 the segmental admission stages h, i, j are 
separated by the diaphragms e, f, g, and from the stage j the 
steam passes into the annular admission stage 9, or turbine, of 
ordinary Parsons type. Expansion of the steam in the stages is 
provided by lengthening the guide segments, as shown in Fig. 2. 
Alternative ways are by diminishing the obliquity of the blades 
or by increasing their length. The guide segments are secured 
in grooves in the casing. The end blockings g may be finely 
laminated, or made of soft material, so that very little clearance 
need be provided between them and the blades. They may 
also be provided with any of the usual packings between them- 
selves and the drum. Additional steam for overloads can be 
introduced to the second stage at w, and similar provision may ba 
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made for the other stages. The end-thrust is balanced by making 
the forward ends y of the drums in the stages of larger diameter 
than the rear ends z, by making the surface 2 of larger diameter 
than the surfaces 4, 5, 6, and by admitting steam from th: 
end V of the third stage through the low-pressure drum to 
the back of the piston 7. The arms or webs of the drums 
are encased by sheet-metal wind-plates 23._ As shown in Fig. 5, 
the casing, except at the sectors, is carried a long way clear of 
the ends of the rotating blades. Large drain spaces 12 are pro- 
vided in the casing, and are divided off by gratings 13. Fix 3 
shows an alternative construction of the guide segments, in which 
there are three separate sets of guide-blades. Fig. 4 shows & 
marine turbine specially adapted for cruising, and having s«- 
ments as shown in Fig. 3. e three steamways are controll d 
by se te stop-valves. The s through the > 

e, f, g are controlled by sluice-valves 30, 31, 32 operated by g« 

ing from hand-wheel 38. They may be arranged to be opera! 

simultaneously with the stop-valves. A long drain-valve wit! 

diverging longitudinal port 14 is fitted to the drain-spaces. T 
turbine may be connected in series or in parallel series with 
remainder of the propelling plant, and may be used alone or +" 





tl 





vapour enter the channel j, through the aperture ¢ in its roof, the 





tion with other turbines for reversing. (Sealed May 1%, 
1909.) 
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STRESSES DUE TO BENDING AND) 


TWISTING AND THE DESIGN OF 
SHAFTING. 
By A. Lewis Jenkins, M.E.* 

For the design of crank-shafts, shear frames and 
certain other machine elements, subjected to both 
bending and twisting moments, several different 
formule have found favour among engineers of 
America, England, and continental Europe. Since 
these formule are based upon different theories, 
the intelligent selection of the one best adapted to a 
viven condition requires an understanding of the 
occurring stresses, the behaviour of the material 
under these stresses, and the theory upon which the 
formula is based. 


THe APPARENT STRESSES. 


Since the stresses produced by these moments 
are in different directions, the nature of each stress 
should be understood before attempting to discuss 
their effect when combined. 

The principal stress due to torsion is a shear 
normal to the radius and in a plane perpendicular 
to the axis. Let ABCD in Fig. 1 represent a 
small plate of small thickness removed from the 
surface of a round bar subjected to pure torsion. 
The principal stress q, acting vertically, produces a 
couple, and hence, to obtain equilibrium there 
must be another set of forces equal to q acting hori- 
zontally. The principal stress is therefore accom- 
panied by an equal shearing stress acting at right 
angles, and, since they are equal, it is clear that the 
angle C A B is 45 deg., and the resultant passes 
through B at right angles to, and producing com- 
pressive stress on, A The stress on B D is 
similarly found to be tensile. Hence there are two 
planes at right angles which are subjected to tensile 
and compressive stresses respectively, and in which 
no shearing stresses occur. 

When a bar is subjected to bending, one side is 
in tension and the other in compression. There 
are also vertical and horizontal shearing stre 
which are equal, and in planes at right angles ; but 
since they are zero at the points where the normal 
stresses are a maximum, they may be neglected 
here. 

Let A BC, Fig. 2, represent a very small tri- 
angular plate of small thickness taken from the 
surface of a round bar subjected to bending and 
twisting, the lines A C and B C being in planes 
respectively parallel and perpendicular to the axis 
of the bar. The stresses in this plate are the shear- 
ing stresses q and q due to torsion, normal stress p 
due to bending, the resultant shearing stress q’, 
and the resultant normal stresses p’ and p” acting 
at right angles. By resolving the stress p and the 
stresses g and q perpendicular and parallel to A B 
the values of the normal and shearing stresses in 
those directions may be determined. It is found 
that the resulting normal stresses acting parallel 
and perpendicular to A Bare a maximum when 
tan 2@=-—24q/p, and by substituting this value of 
6 in the equations of normal stresses the maximum 
resulting tensile stress is found to be 


p =p2+ Jet pis, 
and the maximum resulting compressive stress 
acting at right angles to p’ is 
p” = pl2 - Jg@+p/A. 
Similarly, the maximum shearing stress occurs when 
cot 26=24/p, and the equation for the maximum 
resulting shearing stress is 
qd = V+ pit 
It may be seen from the equations of stresses 
that when tan 26=24q/p, 4 =0, showing that no 
hearing stress occurs in the planes containing the 
tresses p’ and p”. It is also seen that q =} 
(»'—p") and the plane of maximum shearing stress 


makes an angle of 45 deg. with the planes of the 
maximum normal stresses. 


THeorres AppLigp TO CoMBINED STRESSES. 
_ The three theories upon which the calculations 
for a shaft or other machine element subjected to 
combined stresses may be based are as follow :— 
1. The Mazximwm-Normal-Stress Theory.—This 
theory is due to Rankine, who held that the yield- 








* Assistant Professor of Mechanical Engineering, Uni- 
versity of Cincinnati. Acknowledgement is due to Pro- 
fessor S. E. Slocum, of the University of Cincinnati, for 


criticisms during the preparation of this article. 


+ The derivation of these formule may be found in any 
text-book on the strength of materials. 





point of a material subjected to combined stresses 
depended upon the maximum normal stress, and 
was independent of the shear or other stresses that 
might be acting at right angles to it. 

According to this theory, yielding is produced by 
the resulting normal stress 

p= pi2+ J+ pA. 

2. The Maximum-Strain Theory.—This theory is 
due to Saint Venant, and is based on the assumption 
that the yield-point does not depend —= the appa- 
rent stress or stresses in any given direction, but 
upon the deformation—that is to say, that a ma- 
terial will not yield until the stresses have produced 
a certain deformation, which may be found by 
dividing the stress at the yield-point by the modulus 
of elasticity. 

Any point in the surface of a bar subjected to 
combined bending and twisting is acted upon’ by 
the two resultant normal stresses p’ and p” acting in 
planes at right angles, in which no shearing stress 
occurs. The deformation produced by these stresses 
is p'/E — \ p"/E, where \ is Poisson’s ratio. The 
equivalent normal stress— namely, the linear stress 
that would produce a deformation equal to that 
actually produced by the combined stresses—is 
Pe = p —rp”, and by substituting the values p’ 
and p” it is found that 


1-d)p, (1 
2 


AD. poe 
pe =|  Vige p 


Since p. will produce the same deformation as 
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the combined stresses, it represents the stress that 
produces yielding according to Saint Venant’s 
theory. 

This theory embodies the ‘‘maximum-normal- 
stress theory,” inasmuch as the stress which pro- 
duces yielding is a normal stress, and it may there- 
fore be considered as a refinement of Rankine’s 
theory. 

3. The Maximum - Shear Theory.—The above 
theories had been the only basis of calculation until 
a few years ago, when Professor Guest, formerly of 
Worcester Polytechnic Institute, made a series of 
experiments on ductile materials to ascertain the 
factor governing their yield-points when subjected 
to combined stresses.* The results of these ex- 
periments seem to show that in the case of ductile 
materials the maximum shearing stress governs the 
yield-point. The maximum shearing stress has 
been found to be 

qd = Ve + pis. 

Guest and Rankine both agree that yielding de- 
pends upon a single resulting stress, but differ as 
to the nature of this stress, the former assuming it 
to be shear, while the latter assumes that it is a 
normal stress. 


Tue Mertuop or Farmvre as INDICATED BY 
FRACTURE. 

Although each of the above theories seems reason- 
able, the results obtained from them differ con- 
siderably, depending not only upon the intensities 
of the applied moments, but also upon the nature 
of the material. Experiments seem to show that a 
very brittle material, such as cast iron, when sub- 


jected to simple torsion, will break along a helix as 
shown iz Fig. 3. If the same specimen be subjected 
to tension or bending it will fail as shown in Fig. 4, 
and when subjected to combined twisting and bend- 
ing it will fail as shown in Fig. 5. For cast iron 
the angles @ have been found by experiment te be 
very close to the values given by the formula, 
tan 20 = —2q/p.* A very ductile material, such as 
soft steel, when subjected to torsion, fails in a plane 
perpendicular to the axis, as shown in Fig. 4. A 
very ductile material will not fail ultimately when 
subjected to bending ; a steel boiler-plate can be 
bent 180 deg. flat on itself without fracture on the 
outer side of the bent portion. When subjected to 
both bending and twisting, a ductile material fails 
along a helix. 

Tests in simple torsion seem to show thata brittle 
material fails over a helical surface, while a ductile 
material fails in a plane perpendicular to the axis; 
whereas tests in combined torsion and bending 
seem to show that both ductile and brittle materials 
will fail along a helix when subjected to combined 
stresses, Assuming that a bar subjected to com- 
bined stresses fails as shown in Fig. 5, the question 
arises as to the nature of the stress producing failure 
—i.e., whether failure occurred by shearing along a 
surface parallel to A B, or by a normal stress in a 
direction perpendicular to A B. 

One method of determining the manner in which 
failure occurred is to examine the fracture. If the 
material be of cast iron or brittle steel, it can be 
seen by the unaided eye that there was no slippage, 
separation taking place normal to the surface, which 
is evidence against the validity of Guest’s law. If 
the same specimen had been of ductile material, it 
can be seen by the use of the microscope that the 
particles have a smeared appearance, showing that 
the surfaces did not separate normally, and hence 
failure was caused by shearing along the line A B, 
according to Guest’s law. 

Another method of determination is to measure 
the angle @ and compare its value with the result 
obtained from the formule. If the measured 
angle agrees with the-angle for maximum tension, 
6. = 4 tan! —2 q/p, failure occurred normal to 
AB, whereas agreement with the angle for maximum 
shear, 6, = 4 cot~' 2 q/p, would indicate that failure 
was caused by shear parallel to A B. In the case 
of pure torsion p = 0, and the values of the angles 
are 6, = 45deg. and 6, = Odeg. For the cast-iron 
om, represented in Fig. 3, the angle is very 
close to 45 deg., showing that it failed normally ; 
whereas Fig. 4 represents the failure of a ductile 
material giving the value of 6 = 0 deg., showin 
that it failed in shear. In the case of combin 
stresses where p = q, the angles being 6, = 58 deg. 
and 6, = 13 deg., it follows that if the material is 
cast iron, the angle will be 58 deg., whereas soft 
steel will show a fracture having an angle of 
13 deg. 

Hence from experiment it may be concluded that 
cast iron or brittle materials fail according to Ran- 
kine’s or Saint Venant’s theory, and soft steel or 
ductile materials fail according to Guest’s law. If 
a material, however, is neither very brittle nor very 
ductile, such as medium steel, it is difficult to pre- 
dict, from the results so far obtained, how it will 
fail when subjected to combined stresses. 


THEORY OF THE MetnHop oF FatLore. 

The validity of Rankine’s and Guest's theories 
and the method of failure may also be determined 
theoretically by finding the maximum resulting 
stresses, and comparing them with the ultimate 
strengths of the material. Let P and Q represent 
the unit tensile and shearing strengths of the 
material at the yield-points in tension and in shear, 
and F, and F, the factors of safety in tension and 


in shear. Then the ratio of the factors of safety is 
found to be 
P 
Fe _ pr - Pq’ 
F, Qy’ 


From the maximum resultant stress formule it is 
easily seen that when p = 0, p' = q' = q; and when 
pis greater than zero, p' is greater than q’; hence 
qr can never be greater than p’ if p denotes tension. 

he maximum value of p’/q’ is 2, and occurs when 
q is zero, and the minimum value is 1, and occurs 
when p is zero. A material that is as strong or 
stronger in shear than in tension will fail by ten- 
sion, regardless of the relative values of the stresses 
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p and q, produced by the bending and twisting 
moments. This may be seen from the above rela- 
tion of the factors of safety by making P/Q less 
than 1, and p’ greater than q’, in which case F;, is 
less than F, .. hen the material is stronger in 
shear than in tension, P/Q is greater than 1; and 
since p’/q’ may vary between 1 and 2, F, / F, may 
have any value greater than 1/2. For equal factors 
of safety, P/Q = p'/q’, or P ¢/Qq = 1, and by sub- 
stituting the values of p’ and q’, it is found that 


» 


P/Q = — +1. 


44+ 
q 
The relation of P/Q to p/q given by this equation 
is the same as the relation of p'/q' to p/q, which is 
plotted in Fig. 6. The curves p’/q, p’/q, and q’/q, 
in Fig. 6, were drawn to show the relation of p’, 
p’, and q’ for the different values of the ratio p/q, 
the negative values of the ratio occurring when 
denotes compression. Thus, if P/Q and p/q are the 
co-ordinates of a point on the p’/q curve (say p/q=2, 
and P/Q = 1.7), the factors of safety in shear and 
tension are equal ; whereas, if the point lies to the 


be stated as follow :— 

1. The method of failure of a bar subjected to 
combined stresses depends upon the ratio of the 
normal to shearing stresses produced by the 
moments, the ratio of the stress at the yield-points 
in tension and in shear, and Poisson’s ratio of 
lateral contraction. 

2. When 


the factors of safety in tension and in shear are equal 
and the method of failure is uncertain. 
3. When P/Q is greater than 


(1- ») # 
q 


[+h 
@ 
the material will obey Guest’s law by failing in 
shear. 


+1+A 





right of the curve (say p/q = 2, and P/Q is greater 
£ug.6. 
7 


2 3 
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Values of 4 
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(440) 


23 4 678 39MWH 42 43 14 45 


Values of £ Af and 


than 1.7), the factor of safety in shear is less than 
the factor of safety in tension ; and similarly for a 
pe to the left of the curve (say p/q = 2, and P/Q 
ess than 1.7), the factor of safety is greater in 
shear than in tension. Hence, if P/Q and p/q are 
the co-ordinates of a point that falls to the left of 
the curve p/q, the factor of safety is less in tension 
than in shear, and failure will occur according to 
Rankine's theory, whereas a point to the right of 
the curve indicates a lower factor of safety in shear 
than in tension, causing failure to occur according 
to Guest’s law. When P, Q, p, and q are known, the 
method of failure can therefore be predicted b 
referring to the curve and remembering that if P/ 
is less than 


z 

ae +1 
it will failin shear, and if greater it will fail in ten- 
sion. Therefore the curve p’/q’ may be called an 
equal-factor-of-safety curve, and the areas to the 
right and left, areas of failure in shear and in 
tension respectively. 

The refinement of Rankine’s theory by Saint 
Venant by introducing Poisson's ratio does not 
greatly affect the method of failure if p denotes 
tension, as can be seen from the curves p’/q’ and 
pe /q plotted in Fig. 6, using a value of A = 0.3. 
In this case the condition for equal factors of 
safety is 








“ggyted SE Bort P 





4. When P/Q is less than 


Fig.7. 


10 2 3 





16 17 16 19 2-0 21 123485 678 


Hence, from the above results, based on both | 
theory and observation, the final conclusions may | normal-stress theory the stress producing yielding j, 


Values 
4 






Rankine’s Formula.—According to the maximum. 


p = pi2 +N q+ py. 


By multiplying this equation through by J/c, anc 
remembering that J/c = 2 I/c, it becomes 


pif/e=pl/2e+4Vv@ Je + Pe. 
By substitution the equivalent bending moment is 
B. =4(B + / Be + T?) 
and consequently the stress is 


5.1 ia 
t= pi (B+ VBP + TY > 
whence the required diameter of the shaft is found 
|to be 
3 — = 
| D=,/(B+ JB? + T)5.1 
5 SL. 


This formula is frequently given in text-books in 
terms of the equivalent twisting moment—namely, 


-=B+ /B + T2, 
from which the shearing stress is found to be 





_ 5.1 oe 
$= 5 (B+ VB +h), 


of B 
eee 





1 


Oo HO tH 42 £3 14 65 16 17 48 19 20 2] 22 23 24 25 26 


Values of 5% and * 


the material will fail in tension according to Ran- 
kine’s and Saint Venant’s theories. 

5. When P/Q is less than 1 the material will 
fail in tension, regardless of the value of the ratio 
p/q and Poisson’s ratio. 

6. When P/Q is greater than 2 the material will 
fail in shear, regardless of the values of the ratio 
p/q and Poisson’s ratio. 


ForRMUL# FOR THE JESIGN OF SHAFTS. 


Let 
B = external bending moment. 
T = external twisting moment. 


Be = equivalent bending moment which would pro- 
uce the same normal stress as B and T. 
'e = equivalent twisting moment which would pro- 
uce the same shearing stress as B and T. 
I = rectangular moment of inertia. 


Le moment of inertia. — 
istance from neutral axis to extreme fibre, or 
the radius of a round shaft. 


Z = rectangular modulus of section, I/c ; for round 

section = 
10. 

Zs = polar modulus of section = J/e = 2 I/e= D9/5.1 
for round section. 

D = diameter of the shaft. 

P = unit tensile stress at the yield-point due to 
bending. 

Q = unit shearing stress at the yield-point due to 
torsion. 


t = unit working stress in tension. 
8 = unit working stress in shear. 


Then 


B = tI/e, and T = sJ/e. 





which is the same value as given for the tensile 
stress above. This is due to the substitution of 
T. for p' J/c in the derivation of the formula. If 
the tensile stress at the yield-point due to bending 
is the same as the shearing stress at the yield-point 
due to torsion, p’ might be substituted for q ; but 
as a matter of fact the ratio P/Q is not unity. 

The requirement for equal factors of safety in 
shear and tension was found above to be p’=P q//\). 
Hence the above equations should be written 

5.1Q 
‘= pp 
and 


a P — 
(B+ VB+T), Te = 59 (B+ /B+T) 


D =</ (B+ VBP+T)5.1.0 
8 i 
From the results published by Hancock, the 
value of P/Q for mild carbon steel is 1.54, which 
when substituted gives 


s= 33 (By ./B? + T®), T. = 0.77 (B+ ./B? + T?), 


= 
and 

3 ~~ fpe 1 Pal 2 ¢ 

p= \/ B+ JB + T)33. 
exc 
Maximum-Strain Formula.—It has been shown 

that, according to Saint Venant’s theory, the stress 
producing yielding is 


1-A 1+ A) . ¢ 
p= Op+! 2 J/4q? + p? 


By the same method used in the preceding case it 
is found that 


A+ ppt 


and 
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The formula used by the French engineers is 
B. = 0.375 B + 0.625 /B? + T*, 
and was derived by Grashoff, who used 0.25 for A. 
he formula due to Bach is 


. = 0.35 B + 0.65 JB? + T?. 


the value of A being taken as 0.3. 
The effect of varying the value of A for different 
inaterials is shown by the following table :— 


Values of 


m Values 
Material. of A.* a 3 p+ - a) JP Tr. 
Steel, hard... 0.295 += (0.8525 B + 0.6475 /B2 + T2. 
Steel, soft .. 0.297 0,505 B + 0.6495 ./B2 + Te. 
Cast won 0.277 0.3615 B + 0.6385 ./B2 + T2. 
eons 0.357 0.8215 B + 0.6785 «/B? + T2. 


It will be seen that, according to this theory, 
Bach’s formula is more nearly correct than Gras- 
hoff's for mild steel. The diameter of a round 
shaft made of soft steel may be found by the for- 


mulee— , a 
D=4/3.07 B + 6.63 JB? + Te 
t 
and : - a 
D=,/P (0.89 B + 1.66 JB +7), 
Q 8 ; 
and for cast iron 
D=-/3.68 B + 6.5./B + T? 
2 ‘ 
Mavrimum-Shear Formula.—It has been shown 
that the maximum shearing stress is 
d= Ve + PA. 
By multiplying through by J/c, and substituting, 
it is found that 
ae 
es 
According to Guest, the value of P/Q is equal 
to 2, which, when substituted, gives 
B. = VBP + T, 
The values of P and Q are given by Hancockt as 
follows : 


/B? + T? and Te = ./B* + T?, 


! 
Fibre Stress at | Fibre Stress at 








—— the Elastic the Elastic Values of 

Material. | Limit Due to | Limit Dueto | P/Q. 
Tension. Shearing. 
Steel tubing . . 21,000 10,500 2 

Nickel steel... 76,500 38,000 2.013 
Mild carbon steel . 47,000 30,500 1.546 
Steel (Scoble) 64,600 29,170 2.214 
Carbon steel . . 55,500 24,400 1.454 
Rivet steel .. 38,900 23.400 1.662 
Nickel steel .. 56,000 35,000 1,555 
Steel tubing .. 17,000 11,500 1.478 
” “  < 28,000 16,000 1.750 
ve 20,000 12,000 1.666 





According to the above values of P/Q, Guest's 
formula is only tiue for one grade of steel tubing 
and one grade of nickel steel. For mild carbon 
steel the equivalent bending moment is 


B. = 0.77 VB? + T2, 
and the diameter may be found from the formule 


p=) ore JB 
t 
and 
p=\/t1 JBe 


From the fundamental formule for the bending 
and twisting moments the relation between the 
inoments and the stresses they directly produce is 
expressed by the equation p/q = 2B/T. The 
straight line in Fig. 7 represents this equation. 
“he curves in Fig. 7 are the equal factors of safety 
curves shown in Fig. 6. Knowing the values of 
} , 7 2 Q, and , the correct formula may be 
selected without difficulty by finding the values of 
p/q and P/Q, and using them as co-ordinates of a 
point, which, when falling to the right of the curve, 
cails for the maximum-shear formula, and to the 
‘eft the maximum-strain formula. For example, 
suppose B/T = 1/2, and P/Q =1.8. Then p/q=1, 
and the point whose co-ordinates are P/Q and p/q 





.” Proceedings of the American Society for Testing 
Materials, vol. Viil., 1908, 

_1 Mr. Hancock states that the difference between the 
elastic limit and yield-point is small. 





will fall to the right of the Pe curve, and the 


q 
maximum-shear formula should be used. If B/T=2, 
and P/Q=1.8, then p/q=4, and the point will fall 
to the left of the curve, indicating that the maxi- 
mum-strain formula should be used. 
If the curve in Fig. 7 is not available, the correct 
formule may be found by means of the expression 
P (L-A\) B 
5 2 soe + 
Q /B+T rSiniegi 
which was obtained by substituting 2 B/T for p/q in 
the equation 





(1—d) 2 


q 
-+1+A. 
p 


¢ 


a/ 4+ 
In conclusion, the selection of the correct for- 
mula for the design of a shaft may be accomplished 


as follows :— 
1. When P/Q is less than 


(1—A) B 

/B +T 

use the maximum-strain formula—namely, 

D = WA -r) B+ (1+) / B+ T?, 
2Ze t 
2. When P/Q is greater than 

(1-A)B 

a/ B+ T 

use the maximum-shear formula—namely, 


D = Jv B+ T or D -,/? PJ/B+T? 
Zs 8 QZ t 


P 
Q 


+1+A, 


+142, 








GRAPHICAL ILLUSTRATIONS OF PRO- 
FESSOR KAISER’S THEORY ON 
CALCULATING STRESSES AND 
STRAINS IN BUILT-UP GUNS. 


By A. Brempere (of Messrs. William Beardmore 
and Co., Limited, Glasgow). 
(Continued from page 568.) 
Fie. 10.—Knowing outside pressure P). 






























Bi BS. APs x 


To find :— 


Inside pressure Py which will produce zero equivalent 
tangential stress at outside—i.e. T,=0. 












Graphical. Method. 

Proceed from outside pressure P,, as shown in 
and find points Zand m. Project m_ up to W on 
line 8. Join AW, and produce, cutting line a at 
V, and line y at X. Then Z V=inside ure P, 
and » X = tangential tensile stress (inside) Ty. 
Produce B m, cutting line 8 at 8. 

4 W'S = equivalent longitudinal stress (in this case 
tensile). 

Note.—Longitudinal stress will be zero when A X passes 
through 8S. 
Fie. 11.—Conditions same as Fig. 10. 

Comtinving from Fig. 10, and applying construction 
of Fig. 9, tangential tensile stress and radial com- 
pressive stress curves A G and S! P are found. 


Fic. 12.—Knowing outside pressure P. 
To find :— 


Inside pressure Py which will produce zero equivalent 

tangential stress at inside—t.¢., Ty = 0. 
Graphical Method. 

Proceed from outside pressure P,, as shown in Fig. 4, 
and find —_ Zand m. Join Am, cutting line a 
at V, and line 8 at W. Project W to ¢ on line +. 
Then Z V = inside pressure Py, and ¢m = tangential 
stress T, (which becomes compressive) at outside. 
Producing B m as before, : 

4 WS = longitudinal stress (in this case tensile). 

Fic. 13.—Conditions same as Fig. 12. 

Continuing from Fig. 12, and applying construction 
of Fig. 9, the tangential compressive stress and 
— compressive stress curves E Y and 8’ P are 
found. 


ie 4, 
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pi: 
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\ Cr il 








Fic. 14.—Condition : Inside and outside presswre equed. 
ing as per Fig. 7, in which h Z = both pres- 
sures, then fm = both inside and outside tangential 
compressive stresses, so that tangential compres- 
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sive and radial compressive stress curves coincide 


in straight line EG or 8’ P. 


4 WS = equivalent longitudinal stress (in this case 


" tensile). 
Fic. 15.—Knowing outside pressure P). 


To find :— 


Inside pressure Py, which will produce equivalent 


tangeutia' compressive stress, Cy, on inside. 
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Graphical Method. 

Proceed from outside pressure P), as shown in Fig. 4, 
and find points Zand m. From m set off m X = 
tangential compressive s ress (inside) = Cy. Join 
A X, cutting line aat V, and line 8 at W. Project 
W tot on line y, then Z V = inside pressure P,, 
and ¢ m = tangential compressive stress (outside) 
C,. ducing B m as before, 

4 W S = longitudinal stress (in this case tensile). 

_ Fic. 16.— Conditions same as Fig. 15. 

Continuing from Fig. 15 and applying construction 
of Fig. 9, the tangential compressive stress and 
radial stress curves E G and S! P are found. 


Fie. 17. —Treatment of a built-up gun section. 
In given section, to find maximum pressure P,, 
and also normal pressures, P,, P,, and P,, between 


surfaces of hoops, which would produce maximum 





Vey = aN | 
ee 


OP j_ Sw ESS \ 3 
Wau 


—UTZVY 

SS 
SS ‘ 
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.. E —y 
» “a 


Sc 








hoops I., II., III., and IV. 


Kaiser’s Formula for Calculating Internal Pressure P», 
Corresponding to Tangential Tensile Stresscs Ty, T;, T's, 
and T3. 


Po= 3 {(m-1) Ty + % (%e—-1) Ty + Me (¥s-1) Te 
. (20) 





+ ty Yo» Ys (¥s-1) Ts} 
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tangential tensile stresses T,, T,, T., and T; on| he graphical method of arriving at the same 





| result is shown in Fig. 17. 


| Graphical Method. 

Find lines a and y for each separate hoop (as per 
Fig. 1). Then to find :— 
| Pressure P3.—On line y:v. make fiy. Xiw. = maximum 


tangential tensile stress T;. Join Any. Xuy., cutting 












Fig.18. EK CCWCH 7 




































or when 7, Yo, ¥y, and y, ave given their respective values 
as follow :— 
st Ts ee. 
“1 2D2+ De? %  2De+ Dp’? 2 Ds + DY 
_ 3D 
and 4, = 2D2+ De 
oe 3 D2 3D2 
Pyo=i (( snp + Dy 1) To1 2D24+ ve * 
3D.2 3 D2 3 D2 
J -S 1 Hy ms ee 8 eee 
(sae + D4 ) 1” ope + De  2D2+D.~* 
( 3D2 _ 1) T,. _ 3D8 spe _ [ (2!) 
2D,7+ Dt 2" 2pDe+ De 2D2+D,2~ | 
3 De 3D; . 1 
2D2 + D? (, D? + vb? 1) 7 . J | 























ae 





Pjt Liney 


SSA 
SS 


(2ty. 


line diy, at Viy., then diy. Viv. = pressure P., between 
houps [V. and ITI. 

Pressure P,.—Project Viy.to Zum. online am, Join 
Aw. Zor, and through Bir. draw Bur. mu. parallel, 
cutting Yin. at mu. From min. set off mm. Xm 
maximum tangential tensile stress ‘I. Join 
Au. Xin., cutting line yur. at Vin... then Viv. Zm 
pressure P, between hoops (IV., III.), and II. 

Pressure P}.—From hy. make hy. Zu. = Vu. Zin. = Po 
Join Ar. Zi. and through Bu. draw Bu. mi 
parallel, cutting Yu. at mu. From mu, set off 
mu, Xu. = maximum tangential tensile stress T). 
Join An, Xn., cutting line an. at Vir, then Vu. Z:, 
= pressure P, between hoops (IV., 111, II.), and I. 

Pressure P).—From h;. make h; Zi. = Vu. Zu. Join 
A,. Z;., and through B,, draw B.. m;. parallel, cutting 


y:.at mm: From m. set off a. X:, = maximum tan- 
gential tensile stress Ty. Join A; X;., cutting line 
a; at V;., then V;.Z:. = pressure Pp, maximum 


pressure in bore. 
The same construction will hold good for the 
Lamé theory if the a lines are used in the lower 
half of the section, instead of the y lines. 
Note.—The particular values of D,, Dy, Dp, D,, and D;, 
and also those for Ts, Ts, T), and Ty (Figs. 18 to 2!, 
annexed), are introduced to illustrate the method—not to 
show a desirable gun section. 
Taking a gun section as shown on Fig. 17, con- 
sider each hoop separately :— 
Fie. 18.—Hoop IV. 
D, = 29.8 in., Ds = 23.6 in., and maximum tangen- 
tial tersile stress = 24 tons per square inch. 
By Fig. 2 the following values are obtained :— 
Equivalent tangential tensile stress (out- 
side) = e W = 17.2 tons ar inch... 
P,, = inside pressure = h V = 5.1 tons yer 
square inch ... ; 
Equivalent longitudinal stress = 


square inch (compressive). 


[17.19] 


. [5.108] 


= 5.73 tons per 


ew 
3 
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q Proce2ding by Fig. 3, page 567 ante :— By Fig. 7, page 568 ante, the following values are | Omgeaere me —_ at eas = AS! (28.6) 
: % , - ‘ ees = 23.5 tons per sq ine 7 jad 5 
Co npressive radial stress at outside = AS PS obtained : F : Compressive radial stress at inside = Y P 
= 5.7 tons yd pee inch — a { 5.73) ——— tensile stress  seamaged = mt. 8.34) == 37.6 tons per square inch ite ... (87.61) 
Compressive radial stress at inside = 4 = 8.35 tons per square inc ied ee \ . _ é 
ne 12.5 tons per square inch a ... [12.54] P, = inside pressure = Z V = 24,25 tons | Figures thus [5.89] oe calculated values. ‘ 
Figures thus [5.73] are calculated values. per square inch va a ... [24.24] | Fig. 22.—Combination of Figs. 18, 19, 20, and 21. 
Fic. 19.—Hoop ITI. Equivalent tensile longitudinal stress a5 W = 84 Showing :— ; 
De = 23.6 in ‘ 3 3 Tangential tensile and radial stresses on the various 
D, = 17.4 in. 2.8 tons per square inch. hoops when subjected iy a — pressure of 
ae i j 5 : 34.8 to square i in the bore. 
Outside pressure P, = 5.1 tons per square inch. Proceeding by Fig. 9, page 568 ante :— Als a 
Maximum tangential tensile stress = 24 tons per Compressive radial stress at outside = AS! — 
square inch, = 13,8 tons per square inch ve .. [13.87] eo  ~ ppensaren, P,, Pe, and P,, between the surfaces 
of the hoops. 
5 17.2 Note.—Figures given are obta'ned graphically, 










Fig. 22. Fic. 23. Knowing :— 
Maximum tangential tensile stresses an} maximum 


Ge 5 “ internal pressure (as per Fig. 22). 
Pa eS | ital pore ro firing. 


Y 
fy NS seen os 
ge. 


y S Sony N str : samo the du 
\ Wy V ACAVY yn ey A 
_ 7 i under consideration. 


a : (Curve found by Figs. 2 and 3, page 567 ante.) 


B. — Dotted lines show maximum tangential tensile 





stresses. ; , 
C.—Chain lines show curve of tangential tensile 
stresses and values of same thus [7.5] due to 













La 











N 
SS 
NS 






os 







Initial stresses (A) = maximum tangential tensile 
os Note.-— Figures given are graphic results. 


| stress (B)-— corresponding tangential tensile 
See A) spice gating eae 
NG, - A (compressive) on the inner Artube at hore ‘would be $8.6 
KC Yy / \\ tons per square inch, 
\E > 


stress (C), 
9 
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gential tensile stresses and maximum internal pres- 
sure (asper Fig, 22). 
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Sy * . . 
SSRs mum pressure in a single-hoop cylinder of same 


| dimensions as the complete section under con- 





sideration. 


, re To find :— 
ig. 2 . ] Initial radial streeses. 
ee: S KX \N Fig ” / | A - Full lines show initial radial stresses. 
AX AS D~ NN CEXCARAAN B. — Dotted lines show radial stresses corresponding 
CSS NSS TA SX S NS \\ env \ _ jo the maximum tangential tensile stresses, ° 

CES STEP iT na 

wy; ~ ’, 

WSN WWW 


EA; Ae \ 


WIDE 
KW WG 
. 1 LaeN ~ (Curve found by Figs. 2 and 3, page 567 ante.) 
Initial radial stress (A)=radial stress at maximum 


It is interesting to note in this case that hoop I is ina 
state corresponding to an equivalent radial tensile 
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By Fig. 7 the following values are obtained :— Compressive radial stress at inside = Y P aa stress. —— en | 

Tangential tensile stress outside = mt = 29.5 tons per square inch side + [29.53] . a —— 

= 14.15 tons persquareinch ...___..._ [14.16] Figures thus [8.34] are calculated values. | To find (see Fig. 25) :— 

P, = inside oe = ZV = 12.5 tons per Fic. 21.—Hoop I. Normal pressure curve due to an internal pressure P». 

 aquareinch a. ow ci [12.48] D, = 11.2 in. _ Graphical Method. . 

Equivalent longitudinal stress = = = =2.45tons TD, = 8 in. Take ~) point D, = any F,. piehe Y Ai c.. : 
3 ¢ . : internal pressure an roug’ raw . 

per square inch (compressive). Outside pressure P: ‘al —— edema - dy Through point h of *% line draw C, h, and produce ; 

Proceeding by Fig. 9, page 568 ante :-— a Se tensile stress = 20 tons Fer | to H. Find point d on line O! C, as shown on 

Compressive radial stress at outside = A S! y ~ ; : Tig 5 one Sew Sy san Oy Beene eo ) 

= 9.23 tons per equare inch (9. 26] By Fig. 7, page 568 antec, the following values | at G,. Project G, to K, on le F, D. Then 

Compressive radial stress at inside = Y P sts are obtained :— K, D = normal prersure ot D, and K, is © polaton : 

= Thee Gone eee co 19.1 E ’ : | the desired curve. Proceeding similarly with other 

— per square inch eee .. [19.1] Outside tangential tensile stress = m.t.= points, the curve A K, F; is found, : 

Figures thus [19.1] are calculated values. 5.9 tons per square inch ... si (5.89) | To find Fig. 26): ; 

Fic. 20,—Hoop II. P, = inside pressure = Z V = 34.8 tons | To find (see Fig. 26) :— 

D, = 17.4 in. per square inch vs “we eng” 34.82] | Normal pressure curve due to an outside pressure P). 

D, = 11.2in. Tensile longitudinal stress = “." = a= Graphical Method. 

Outside pressure P2 = 12.5 tons per square inch. : ‘ ‘ | Take any point D and draw D F;. Make AC, = 

Maximum tangential tensile aon 24 tons per 8.97 gee — —— inch. outside pressure P), and through C, draw O! ©), j 

square inch, Proceeding by Fig. 9, page 568 ante :— | ‘Through point h; on a line draw A hj, and produce 4 
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BLACKWELLS ISLAND BRIDGE ACROSS THE 
(For Description, see Page 644.) 
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to H. Find point d on line O' C,, as shown on 
Fig. 3, and draw dG,. Join DH, cutting dG, 
at G,. Project G, to K, on hne F; D. Then K, D 
= normal pressure at D, and K, is a point on 
curve. Proceeding similarly with other points, 
curve C, K, Y is found, 

(To be continued: ) 


BLACKWELLS ISLAND BRIDGE, 
NEW YORK. 
By Frank W. Skinner, M. Am. Soc. C.E, 
(Continued from page 539.) 
CHANNEL Spans. 
Tue 1182-ft. and 984-ft. spans over the west and 
east ciannels respectively are cach composed of 








two cantilever arms of equal length, one of them 
continuous with the island connecting span, and the 
other continuous with the shore anchor arm. The 
two river spans are substantially symmetrical about 
their centre lines, but their cantilever arms are not 
duplicates on account of differences in stresses and 
cross-sections due to the influence of the island 
and anchor spans. These spans differ radically from 
all other long cantilever spans, in the omission of 
centre spans with expansion connections permit- 
ing longitudinal movement at the extremity of each 
cantilever. The cantilever arms of each channel 
span are, on the contrary, directly connected to- 
gether through vertical rocker - posts that serve 
principally to fix the points of contraflexure, and 
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maintain the actual continuity which prevails 
3724 ft. throughout the five long spans from 
anchorage to anchorage. The construction is such 
that any load, placed at any point on the struc 
ture, affects every main-truss member between 
the anchorages, and the stresses and deflections 
of all main-truss members are definitely influ- 
enced by the loads, by any settlement of piers, 
by ordinary temperature changes, and by the pro- 
tection of the lower chords of one line of trusses 
by shadows cast by the remainder of the struc- 
ture. It is intended to eliminate seriously in- 
jurious stresses, and to approximately limit and 
control them by special connections and adjustments 
at the centres of the channel spans, and at the 
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anchorages of the end spans, which are arranged to 
ransmit the transverse and lateral stresses inde- 
jondently of the chord stresses. Aside from these 
eatures the construction of the cantilever and 
anchor-arms correspond in general design and in 
details of connections to those illustrated for the 
island span, both upper and lower floors being 
exactly alike throughout, except for the variation 
of panel lengths. 


She 


CANTILEVER CONNECTIONS. 

The panel points of the main trusses are num- 
bered consecutively from 1 at New York anchorage 
to 123 at Queen’s anchorage, the 1182-ft. west 
channel span extending from panel point 17 on 
Pier I. to panel point 57 on Pier II., and the east 
channel span from omg point 75 on Pier IIT. to 
panel point 107 on Pier IV. The cantilever arms 
of the two spans meet at panel points 37 and 91 in 
the centres of the spans. The island span canti- 
lever arm over the west channel is shown in the 
key sketches, Figs. 166 and 167, on Plate XLVII. 
The heavy lines in Fig. 166 indicate the members 
which are detailed in the various figures accompany- 
ing this description. 

The connections between the cantilevers at the 
centres of the spans are exactly similar at points 
37 and 91, but the end panels of the two trusses 
meeting at each of these two points, although 
symmetrical in outline, are really different, the top 
chord in one truss and the bottom chord in the 
other truss terminating one panel distant from the 
centre point, and false members are introduced in 
the two panels to preserve the symmetry of out- 
line, and to provide the floor system and horizontal 
bracing. The true members of the main trusses 
are shown by full lines, while the false members 
are indicated by dotted lines in the key sketches 
of this connection in Figs. 224 and 225, annexed. 

Ambiguity of stresses is prevented by making a 
positive clearance of 9 in. at L 37, between chord 
sections L 35, L.37 and L37, L 39, and by making a 
telescopic joint at U37 between top sections U 35, 
U 37 and U 37, U39. The two cantilever trusses 
are connected by the vertical rocker-post U 37, L 37, 
through adjustable pins provided with a small ver- 
tical movement to compensate for irregularities in 
materials, workmanship, or erection, and provide 
adjustment for the final connection in this panel. 
Fig. 144, on page 642, illustrates the cantilever 
connection, and shows the chord clearance and the 
position of the rocker-post. 

Rocker-post U37 L37, 51 ft. long over all, is 
made with two 24-in. by }-in. web-plates and four 
6-in. by 3-in. by ;'-in. flange-angles, with a cross- 
sectional area of 41 square inches. In each end 
there are secured a pair of steel rocker castings, 
each of which has a finished bearing for a cast-steel 
horizontal wedge operated by a horizontal screw- 
rod 24 in. in diameter, which passes through it and 
through the flanges of the casting, and is com- 
manded by nuts which enable it to be set. and 
locked in any required position. The bevelled 
faces of the wedges engage phosphor-bronze cast- 
ings with semi-circular bearings for the 10-in. pins 
which connect the vertical rocker-post to the top 
and bottom chords. The wedges have a travel of 
+ in., corresponding with a vertical displacement 
of { in. for each pin, thus affording a total adjust- 
ment of } in. between the centres of the top and 
bottom chords, and enabling the members to be 
connected in approximate position, and afterwards 
set exactly by the operation of the end nuts on 
the 2}-in. screws commanded by a special socket 
wrench. Details of these adjustable pins are 
shown in Figs. 145 to 156, on page 642, while 
the rocker-post is illustrated in Figs. 168 to 171, 
on Plate XLVII. 

The top chord, Section U 37, U 39,-is about 39 ft. 
long overall, and is made with two 24-in. by }-in. ver- 
tical web-plates and four 6-in. by 4-in, by 4-in. flange- 
angles, and is field-riveted through web and flange 
cover splice-plates to the adjacent top chord section 
near panel point U 39. The webs are connected by 
several vertical transverse diaphragms, the flanges 
‘ic latticed, and at U 37 there are riveted to the 

)-plates a pair of 6-{t. 11-in. by 1-in. by 9-ft. 94-in. 

rtical connection-plates forming jaws which not 

y provide connections for the end diagonal post 
ond the vertical rocker-post, but extend beyond the 
c ntre of the latter, making the telescopic connec- 
tn for the top chord and diagonal member at the 
end of the adjacent cantilever truss. The outer 
ccges of the plates are connected by a vertical dia- 
Piragm and a transverse horizontal angle forming a 





seat to receive the weight of the sliding top chord. 
This top-chord section is detailed in Figs. 175 to 
177, on Plate XLVII. 

Top chord U 35, U 37, has a rectangular cross- 
section made with two 24-in. by }-in. web-plates 
and four 6-in. by 4-in. by }-in. flange-angles turned 
in and latticed. At U 37 a short off-set connection 
is provided to receive the upper end of the false 
sub-diagonal U 37, C 36, and the outside rivet-heads 
at the end are countersunk to provide smooth, ver- 
tical, exterior surfaces for the telescopic joints 
between the connection-plates at the extremity of 
U 37, U39. Inthe latter member finished bronze 
bearing-plates are riveted to the insides of the 
connection plates to engage U35, U37 with a 
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clearance of about 4 in. and diminish the friction 
due to its longitudinal horizontal motion. 

Lower chord L 35, L 37, which is shown in Figs. 
185 to 190, on Plate XLVII., is an essential member 
of the cantilever truss, and has at L 37 wide vertical 
web-plates bored for connection with the vertical 
rocker-post, and extending beyond the chord flanges 
to provide jaw-plates for the field-riveted connec- 
tion to the main diagonal L 37, U 35. The chord is 
about 38 ft. long over all, spliced at one end with 
field-riveted web and flange cover-plates, and having 
at the opposite end a clearance of 9 in. with false 
lower chord L 37, L39. It is made with four 8-in. 
by 6-in. by 4-in. flange-angles turned in and latticed, 
and has two 48-in. vertical webs connected by trans- 
verse vertical diaphragm plates at panel and sub- 
panel points. 

The false-bottom chord L37, L39, shown in 
Figs. 178 to 183, on Plate XLVII., resembles 
L 35, L.37, but is of much lighter construction, and 
has no connection with the latter or with the ver- 





tical rocker-post. The extremity is braced for hori- 
zontal shear only through the lower end lateral 
strut, which corresponds with that at L 35, L 37, 
and.is connected to the latter on the centre line of 
the bridge. 

Main diagonals U 37, L 39, and U 35, L 37, are 
of very simple construction, with rectangular cross- 
sections built up with 24 in. by }-in. web-plates 
and 6-in. by 4-in. flange-angles turned in and 
latticed, and are field-riveted at both ends to the 
top and bottom chord connection-plates. Diagonal 
U 37, L 39 is shown in Figs. 172 to 174, on 
Plate XLVII. The hangers L 36 support tho 
lower chords L 35, L 37 at their middle points, 
and are similar to the corresponding members in 
other points of the truss. These hangers are de- 
tailed in Figs. 192 to 194, on page 643. 

The transverse bracing at panel-point 37 consists 
of a portal strut connecting top chords at U 3 
in both trusses and rocker-posts U 37, L 37, and 
a ir of horizontal transverse struts, one of 
which connects bottom chords L 36, L 37, and the 
other connects bottom chords L 37, L 38 in both 
trusses at point L 37. The topchord strut is a 
box lattice-girder 3 ft. deep at the centre and 
about 14 ft. deep at the ends, made with pairs 
of horizontal top flange-angles and curved bottom 
flange angles 20 in. apart, connected by horizontal 
lattice-bars and zig-zag vertical web-angles. The 
bottom chords L 35, L37 in opposite trusses are 
connected by a floor-beam at L 36, and by 
one horizontal transverse strut L 37, L 37, which 
receives the lateral stresses from the diagonal 
members, and transmits them to the adjacent canti- 
lever arm of the corresponding strut L37, L 37, 
which connects the extremities of the false bottom 
chords L 37, L39 in opposite trusses. Both struts 
have rectangular cross-sections made with two 
28-in. by 4-in. web-plates, 284 in. apart, and four 
6-in. by 6-in. by -in. flange-angles latticed with 
6-in. by 4-in, zigzag angles. The end sections of 
the web-plates project above the top flanges of the 
struts to form deep vertical connections with the 
bottom chords, and both struts have horizontal 
extensions on one side at the centre to provide for 
the transmission of transverse stresses and permit 
longitudinal without lateral motion. 

ide plates, } in. thick, are riveted across the top 
and bottom flanges of the strut to form two pairs of 
jaws on one strut, engaging a single pair of jaws on 
the other strut. The double jaws project nearly 
3 ft. toward the centre of the bridge beyond the 
flanges of the strut, and their outer edges are 
stiffened by flange angles, and connected with 
vertical longitudinal and transverse diaphragms of 
the full depth of the strut. Grooved castings are 
riveted to the inner longitudinal vertical plates, and 
receive vertical planed strips for bearing ou the 
sliding surface of the other strut. 

The jaw-plates, which project from the contre of 
one strut between the double jaws in the other 
strut, are reinforced by horizontal stiffener-angles, 
transverse to the bridge-axis, and have their outer 
edges connected by vertical longitudinal plates 
planed and countersunk riveted to fit close and 
slide smoothly against the bearing-strips above de- 
scribed, in the opposite jaws. ‘This arrangement 
provides for longitudinal displacement without ver- 
tical or transverse motion, and transmits the shear 
from one cantilever to the other. Details of these 
struts and the sliding-joint are shown in Figs, 157 
to 165, on page 642. 

The lower-floor stringers are web-connected in 
the usual way to floor-beam L 38. At L 36 they 
are not bolted or riveted, but have planed sole- 

lates sliding in pockets, which project about 33 in. 
yond the centre of the floor-beam. The pockets 
are made with pairs of vertical side-plates of the 
full depth of the floor-beam, 19}in. apart, parallel 
to the bridge-axis, and riveted to the floor-heam 
vertical web-stiffener angles, They support double 
thicknesses of horizontal seat-plates, provided on 
the upper surface with cleats to engage the bottom 
flanges of the stringers, and take bearing in the 
planes of the stringer webs on the twp flanges of 
solid plate brackets, transmitting the loads directly 
to the floor-beam webs. The pocket for the centre 
stringer differs from those above described, in that 
the side plates terminate near the centre line of the 
floor-beam to clear the horizontal angles riveted to 
the web of the latter for the connection with the 
lower lateral diagonal struts. The floor-heam is 
about 68 ft. long and 7 ft. deep over all, and receives 
eleven lines of stringers. 
The upper floor expansion joint at L 36 corre- 
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WOLSELEY-SIDDELEY 16—20-H.-P. 4->CYLINDER MOTOR-CAR AT OLYMPIA. 


CONSTRUCTED BY THE WOLSELEY TOOL AND MOTOR-CAR CO., LTD., ENGINEERS, ADDERLEY PARK, BIRMINGHAM. 
(For Description, see Page 648.) 
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WOLSELEY-SIDDELEY MOTOR-CARS AT ‘OLYMPIA. 
CONSTRUCTED BY THE WOLSELEY TOOL AND MOTOR-CAR CO., LTD., ENGINEERS, ADDERLEY PARK, BIRMINGHAM. 
(For Description, see Page 648.) 
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sponds with that in the lower floor except in the 
dimensions of the stringers and in the connections 
at the end of the latter. The floor-beam is about 
63 ft. deep over all, and receives eight lines of 
stringers, but has no lateral connection. The 
stringers are all 3} ft. deep, and on one side are 
riveted to the single-web bracket, and on the 
opposite side are seated loose in the pocket. In 
both cases, however, the bottom flanges take bear- 
ing on plain filler-plates tapered $3 in. in 1 ft. to 
correspond with the grade of the track. The lower 
floor-beam at point 36, together with its cantilever 
brackets, carrying the outer roadways, is shown 
in Figs. 195 to 207, on page 643. Details of the 
upper portal, or sway-strut, are given in Figs. 208 
to 213, on page 644, and details of the horizontal 
bracing and expansion truss E 8, whose position is 
shown in key sketch, Fig. 225, on page 645, are given 
in Figs. 214 to 220, on. page 644. The half-tone 
blocks, Figs, 221 and 222, on page 654, show the erec- 
tion of the false members at the cantilever connec- 
tion and a view of the upper deck, while the half- 
tone, Fig. 223, on e das, shows one of the panel- 
points, where the diagonals meet the main posts. 
(To be continued.) 





THE WOLSELEY-SIDDELEY MOTOR-CARS 
AT OLYMPIA. 

A stRONG characteristic of the motor-cars produced 
‘by the Wolseley Tool and Motor-Car Company is the 
strict adherence to sound principles of mechanics 
which is displayed in their design, and each year 
there is disclosed a fuller realisation of the importance 
of simplification, of easy accessibility to all parts, and 
of thorough reliability in long-distance touring. This 
year the six new models introduced, of which the most 
ineovinat are on exhibition at Olympia, fully exem- 
plify these features, and a cite examination will 
prove interesting, especially as there are many im- 

rovements in details to further the aims indicated. 

hese alterations have been dictated either as results 
of careful experiments or of experience in service, so 
that the features retained are in some respects as 
suggestive as the modifications effected. In order to 
describe these improvements we have chosen for illus- 
tration two of the new models.. Those applicable to 
the low-power chassis are exemplified in the car which 
is rated by the makers as of 16-20 horse-power, 
and by the Royal Automobile Club as of 20.3 horse- 
power (see illustrations on page 646), while those for 
the higher power chassis are illustrated by the car 
placed on the makers’ list as of 40-50 horse-power, 
and rated by the Club as 43.4 horse-power (see 
page 647). It may be stated, however, that, in 
accordance with the invariable practice of the com- 
pany, every feature which makes for reliability is 
embodied in all cars, modifications of the general 
specification being consequent upon the mechanical 
conditions dominated by higher power. and _ higher 
— rather than upon the length of purse of the 
client. In the table appended there are given the 
leading particulars of the various models introduced 
this year and exhibited at Olympia. 

Particulars of Wolseley-Siddcley Cars. 
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This year all the models are of the live-axle type. 
The drive is transmitted through the usual bevel gear 
in the four more powerful cars built, ranging from 
20-28 horse-power to 40-50 horse-power ; but worm- 
drive has been introduced in the\smaller cars—those 
of 12-16 horse-power and 16-20 horse-power. Fig. 7, 

647, illustrates the worm system of drive as used 
in the latter car. The view shows the universal joint 
and propeller shaft within the casing. The worm- 
adopted combines a straight-toothed worm, with a 
hobbed worm-wheel, and the worm is placed under- 
neath the wheel. It is of case-hardened Vickers’ 
steel, and the worm-wheel has massive inde ent 
ball-bearings. Independent bearings are also used 
on the journals for end-thrust. © engine and 
gear-box are mounted upon the underframe in this 
car, instead of on the main frame, as in the com- 

y's cars of previous years. As the worm is 
placed underneath the worm-wheel, the underframe 


has to be sloped downwards from front to back in 
order to reduce within reasonable limits the angle for 
the universal joint of the propeller shaft. Experience 
has shown that while this is of considerable advantage 
in low-power cars, it is not so acceptable in the larger 
machines, and in such cases the components, as in pre- 
vious practice, are mounted directly on the main frame. 

The suspension is semi-elliptical in the case of the 
front wheels in all cars now, and in the rear wheels 
where there is a short wheel-base. Where there is a 
long base an additional transverse spring is introduced. 
The spring shackles all have provision now for effective 
lubrication. 

Another notable development is in fitting the 
multiple-disc clutches to every type. These have com- 
_ double universal joints between clutch and gear- 

x, with a universal joint at each end of the propeller 
shaft. Each joint has arrangements for taking up the 
wear, and adequate provision is made for lubrication, 
the joints on the propeller-shaft being enclosed, in 
order to retain the oil. 

As regards lubrication, it is noteworthy that the 
company continue to use the system adopted two 
years ago, as a consequence of a considerable amount 
of experimental work and of experience on the road. 
We réfer particularly to the troughs under the big 
ends, which are fed with an excess of oil—that not re- 
quired, therefore, overflowing into the crank-pit. This 
is clearly indicated on the sectional drawing of the 40-50 
gy! 294 motor (Fig. 10, page 650). e continued 
use of this system, of which many companies have 
since realised the advantage, is indicative of the desire 
of the Wolseley Company to recognise the reliability 
of tried accessories rather than to introduce inventions 
without reasonable guarantee of efficiency. 

Another change which will be very generally approved 
is the adoption of honeycomb radiators on all types, as 
shown in several of our views. The water circulation 
is by gear-driven centrifugal pumps in all the year’s 
designs except in the 12-16 horse-power, where the 
thermo-syphon system has been retained, as in last 
year’s popular 14-horse-power machine. It will be 
noted that large-diameter pipes have been fitted be- 
tween the top of the a and the radiator in all 
cases. Thus any steam which may form in the engine 
can get through the top pipe without blowing the water 
in front of it. This is Pte considerable advantage in cars 
of the thermo-syphon system, but is also beneficial 
in cases where the ae is adopted. 

A new method is introdu to maintain the pres- 
sure on the petrol feed. The usual system is by a 
non-return vies on a shunt on the exhaust-pipe. 
This is not very satisfactory, especially on large six- 
cylinder engines, because they are frequently throttled 
when running, and, as a consequence, the terminal 
cacy of the exhaust is then very low—too low, in 

act, to maintain a sufficient pressure upon the petrol 
feed for driving the car through traffic. 

A combined oil and air pump has been introduced on 
the high-power cars, and is illustrated in the perspec- 
tive view, Fig. 8. This combination is for convenience 
and neatness. The air-pump supplies air under pres- 
sure for the supply of petrol to the carburettor. This 
system, intoodaah by the company in one or two 
models last year, has now been standardised, except, 
of course, where a gravity-feed system is in use. 

The carburettor on all the new models is of the two- 
jet type ; in other words, there are really two carbu- 
rettors, although both are controlled by the same 
throttle. The small one, which has a mixture-pi 
varying from 3-in. to §-in. bore, according to the 
power, is used for starting and for very slow run- 
ning when the main carburettor is cut off. A con- 
tinuation of the movement of the throttle opens the 
main carburettor for full-power running. The prin- 
ciple of the carburettor is identical in all models, but 
the arrangement is somewhat varied to suit the gravity 
and pressure feed, the size of engine, &c. 

The higher power cars have three controls on the 
steering-wheel—throttle, ignition, and air adjustment ; 
but the others, the four-cylinder engine cars, have 
the air-adjustment lever placed on the dashboard. 
This principle of centralising the control-gear is a 
point on which considerable interest will be centred. 

The 16-20-horse-power car is typical of the lower 

wered cars, and Fig. 1, page 646, is an elevation and 

ig. 2 a plan of the chassis. Figs. 3 and 4 are respec- 
tively longitudinal and cross-sections of the rear axle, 
which is shown in perspective in Fig. 6, and the worm- 
wheel drive in Fig. 7. This is a four-cylinder car, the 
diameter of the cylinders being 3,5 in., with a 43-in. 
stroke. The other dimensions are given in the table. 
This car re ts an endeavour further to perfect the 
company’s well-known 14-horse-power car. The stroke 
of the engine has beenincreased to 4#in. The wheel-base 
is increased in this case to 9 ft. 10 in. in one type of 
chassis in order to give a greater seating accommoda- 
tion with a Limousine body, and in order to suit it for 
town work. The other improvements already indi- 
cated have been introduced. 

The Bosch high-tension dual eto with induction 
coil is adopted ; indeed, this applies to all of the cars 








excepting only the 12-16-horse-power cars, where the 





magneto is of the plain Bosch type, with variable timin:., 
The water circulation in the honeycomb radiator is |,\ 


| centrifugal pump, with an air-fan behind the radiato;. 
| The clutch is a metal-to-metal multiple dise with ba!!. 


thrust. The live axle is fitted with worm-zear, 


| shown in the gos wary reproduced in Fig. 7. The 
front axle is of Vickers’ axle steel, I section, of th, 
type, with inverted jaw ends. All hubs run 


dropped 
on tae ral the front being of the compoun:! 
ere. The steering is through a worm and sector. 

'wo independent brakes are fitted : (a) A double-actin- 
metal-to-metal hinged strap-brake, operating ona dru: 
fitted to the gear-box counter-shaft, and actuated by 2 
pedal ; and (b) internal enclosed metal-to-metal double 
acting shoe-brakes, operating inside drums on the rear 
road-wheels, equalised to both sides of the car, ani| 
actuated by hand-lever through rods. 

The control is by single throttle independently con- 
trolled by pedal and finger-lever. The throttle and 
ignition-levers are mounted on the steering-wheel, and 
an additional lever is placed on the dashboard for alter- 
ing mixture. The petrol-tank has a capacity of eight 
gallons. 

The total weight of the 9-ft. wheel-base chassis is 
wy ee and of the 9-ft. 9-in. chassis 15 ewt. 

he smaller car, the 12-16-horse-power, has been 
introduced with a correspondingly efficient equipment, 
and, when fitted with the newly-designed ‘ rotonde ” 
body, will form an ideal specimen of the small town 
car. Its dimensions are given in the table. 

The rear hubs run on ball-bearings, as in the other 
cars; but in this case the front hubs have Timken 
roller-bearings, which have taper rollers, and, con- 
sequently, are adjustable for wear, although experi- 
ence has shown that this is very slight. This adjust- 
ment renders the bearing exceedingly suitable for 
front hubs, as the tendency of the wheel to rock can 
easily be overcome by the tightening up of the tapered 
bearing. This is illustrated in Fig. 5, page 646. 

The 20-28-horse-power car embodies all the improve- 
ments indicated. This car is devised specially for 
touring work, being rated by the Club at 25.6 horse 
power, and with a maximum wheel-base of 10 ft. 3 in. 

The 24-30 horse-power car has a similar chassis to 
the 20-28 horse-power car, but is fitted with a six- 
cylinder motor of rather more power, the dimensions 
of which are given in the table. 

The 30-34-horse-power car, similar to last year’s 30- 
horse-power, embodies the improvements common to 
all the new models. This type of car can alternatively 
be fitted with a motor having cylinders of larger power 
where a greater power is Sided —dbas 40 horse- 

wer. 

The 40-50-horse-power car, which is rated by the 
Club at 43.4 horse-power, is an entirety new model of 
a six-cylinder car, and its main features are illustrated 
on pages 647 and 650. . The perspective view of the 
chassis is shown by Fig. 9, while Figs. 10, 11, and 12 
illustrate the mptor. The six cylinders are each of 
4} in. bore by 54-in. stroke. The most notable feature 
is that the six cylinders are cast together in a ‘‘ mono 
bloc,” with an external sheet-copper jacket hammered 
to shape and screwed on round the edge, as clearly 
shown in the photograph and elevation. This screwed- 
on jacket has been used by the Wolseley Company for 
—_ work for quite a considerable time, but this is 
the first car which has been placed on the market with 
this system of construction. The object of casting 
the cylinders together is to increase the rigidity 
of the motor ; incidentally there is a reduction in 
length, as the valves are placed on one side, as 
shown in the perspective view of the motor (Fig. 12). 
The mixture-pipe is cast as an integral part of the 
cylinders, but the exhaust-pipe is separate. The car 
burettor mixture-pipe is clearly shown, as well as the 
end of the sheathing jacket. 

The system of driving auxiliaries is notable. It will 
be seen that there is one train which drives in suc- 
cession the fan, water-pump, and magneto. Couplings 
are introduced between the different units, for ease in 
dismantling. The unavoidable length of the six-cylinder 
motor makes this scheme possible. It will be noted 
that the construction reduces to a minimum the 
number of pipes and such parts inside the bonnet. 

This 40-50-horse-power car includes all the notable 
features of the other types—the Bosch high-tension 
dual magneto, and induction coil for ignition, the auto- 
matic equalising carburettor, with auxiliary carburet- 
tor Pie ms running, automatic lubrication under pres- 
sure, honeycomb radiator with centrifugal circulating 
pump, and the additional air draught by fan behin« 
the radiator, metal-to-metal disc-clutch running in oi! 
with ball-thrust, universal jointed shaft to the gear-box, 
universal jointed propeller-shaft to transmit the power 
to the live axle through two universal joints and beve! 
gearing, and two tae a similar to those already de- 
seri The petrol-tank has a capacity of 22 gallons, 
and the weight of the chassis is 25cwt. The car repre 
sents the fullest experience and highest ingenuity in thi 
department of engineering, and, with the other exhibit- 
of the company at Olympia, will be studied with kee: 
interest by the increasing numbers of the public wh 





are interested in or are votaries of motoring. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 3. 

Tue most important factor in the iron and steel 
industry at the present time is the sein - 
quirements of railroads forequipment, including rolling- 
ctock. During the past week there have n in- 
quiries for wooden and steel freight-cars, the aggre- 
vate of which foots up 40,000. The Pennsylvania 
Railroad Company itself has been quietly making 
inquiries for 10,000 steel freight-cars of what is known 
as the battleship type ; they will be the largest cars ever 
built, and in their construction 20 tons of steel will 
be used in each one, exclusive of trucks and wheels. 
The cars will be built along the hopper line, and will 
weigh 140,000 Ib., as against 100,000 lb., the largest 
cars heretofore constructed. These cars will carry 
70 tons of coal or ore, and an over-load capacity 
of 10 per cent. is provided to be used in emer- 
gencies, which will give an extreme capacity of 
77 tons per car. The railroads carrying ore and 
coal have been looking ahead for years to the possi- 
bility of such heavy loads by increasing bridge capacity 
and road-bed endurance. These s were carefully 
tested last summer in ~— e of giving out these 
orders for heavy cars. e Baldwin motive 
Works of this city has just completed a 300-ton 
passenger, oil-burning locomotive of the articulated 
type for the Sante Fe road which is 105 ft. long from 
the pilot to the end of the tender. Of the sixteen 
wheels which support it ten are drivers. The tender 
has two sets of six-wheel trucks, and has ca ity for 
12,000 gallons of water and 4000'gallons of oil, which is 
the fuel that is to be used. The drivers are 73 in. in 
diameter and the boiler is 72 in. Accidents on the 
American railroads are decreasing in number. Accord- 
ing to the Inter-State Commission report just issued 
the total number for the year ending June 30 
were 66,711, of which 2791 were killed and 63,920 
injured. -For the year before 3704 persons were 
killed and_68,989 injured. The number of employés 
that were ‘killed in coupling and uncoupling cars 
was 32 per cent. less than the revious year. The 
total number of collisions and derailments for three 
months ending June 30 was2100. Of this number 817 
were collisions and 1283 were derailments. The steel 
industry is in an excited condition owing to the 
enormous volume of new business and the over-sold 
condition of furnaces and mills supplying raw material. 
Orders are crowding in from sources where necessities 
were known to exist, but where they were per- 
mitted to remain latent. Bessemer and basic pi 
are very much over-sold, and Bessemer has sonal 
19 dols. per ton and basic steel 27 dols. The 
steel-rail makers have overcome the objections to 
poor quality of rails by prolonging the process of 
manufacture in certain stages to prevent the “‘ piping” 
of steel, which has been the cause of so many breakages. 
Several small advances have been made in finished 
material, such as bars, sheets, merchant steel, and 
merchant pipe. The steel industry is straining every 
effort to meet the pressing demands, and the indica- 
tions are that productive capacity will have to be con- 
siderably _———. Domestic trade is increasing in 
all lines. In coke alone the increase in traffic is 77 per 
cent. greater than a year ago. Building operations at 
present are 13 per cent. greater in 107 enumerated 
cities than a year ago. The present production of pig 
iron is 2,385,006 tons, which is the largest output in 
any one month in the history of the industry. , 








ELECTRICALLY-WORKED RAILWAYS. 
_At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, the 9th inst., Dr. W. C. 
Unwin, F.R.S., Vice-President, in the chair, the papers 
read were ‘“‘The Single-Phase Electrification of the 
Heysham, Morecambe, and Lancaster Branch of the 
M idland Railway,” by Mr. J. Dalziel and Mr. J. Sayers ; 
* The mg jy and Working Results of the Mersey 
Railway Under Steam and Under Electric Traction,” by 
Mr. J. Shaw, M. Inst. C.E. ; and ‘‘ The Effect of Elec- 
t rical Operation on the Bermanent-Way Maintenance of 
Railways, as Illustrated on the Tynemouth Branches of 
the North-Eastern Railway,” by Mr. C. A. Harrison, 
U.Se., M. Inst. C.E. The slewing are abstracts of 
these papers :— 

_ The authors of the first paper state the reasons for the 
electrification of the He - Morecambe - Lancaster 
section of the Midland Railway on the single- 

system, showing why the railway company ado this 
ystem as being more probably applicable to their future 
‘equirements than the direct-current system hitherto used 
‘n this country. They explain that the choice of this 
particular section of the line for a more or less experi- 
nental electrification was partly due to the fact that 
. could be worked from an existing power-station at 
feysham. Though the traffic is light, it is long-hour 
‘hroughout the year, and, consequently, is expensive to 
work | by steam, so that there was scope for saving in 
working expenses ; also the summer traffic is heavy and 
able to congestion, two of the stations being terminals, 
nd there being a considerable local traffic between More- 
cambe and the third station, Lancaster, which tends to 
congest the main line trains. A description is then 
given, more or less in detail, of the principal parts of 


the overhead equipment and machinery installed for 
oe ap purposes in the power-station, and of the rolling- 
stock. 

In the course of this description, and in the Appendix, 
notes are given as to the effect on the overhead wiring of 
lightning and atmospheric electricity, of bond-resistance, 
of the impedance of the return rails, of the paths of the 
return current, and of the effect of the alternating current 
on telegraphs and telephones. The question of dealing 
with tunnels is also raised, though there is no tunnel on 
the electrified section. 

In the description of the power-station it is shown how 
the alternating current for the infrequent service is 
obtained from the existing direct-current generating 
machinery, and how the heavy traction “‘ peak ” loads are 
arra to be dealt with from the comparatively low- 
“ey power-station. 

he electrical equipment of the rolling-stock, which is 
of two types, respectively by Messrs. Siemens and the 
Westinghouse Company, is described, and the relation of 
the various parts to one another, their respective func- 
tions, and the points wherein the operation of the single- 
phase apparatus differs from that of direct-current appa- 
ratus, are shown. The weights of the respective motor- 
cars, both as now running and as they would be with the 
equipment revised in accordance with the Midland Rail- 
~~ Company’s and the contractor’s experience, are given. 

t is shown how the two equipments have been 
arranged for working from the same master controllers 
and on the same train. 

The motors and the contactors are described in detail 
as regards their more special points. The results of 
tests of the equipments in their ordinary work on 
the electrified section, and also in special tests in accord- 
ance with the contractors’ guarantee, are shown. These 
tests go very fully into detail as to consumption, motor 
characteristics, power factors, &c., and in the Appen- 
dix are given diagrams and figures taken from the 
motors while at work on the line, and showing very 
exactly their performance thereon in every respect. It 
is shown that the motor-cars are required to work 
very similarly to locomotives, and take over daily from 
steam locomotives trains totalling up to a weight of 190 
tons, which is 125 per cent. over the loading specified 
to the contractors. The paper goes on to set out the 
disabilities under which it has been variously alleged 
single-phase a labours—particularly in respect 
to its asser unsuitability for high-schedule-speed, 
frequent-stop, suburban and inter-urban traffic necessi- 
tating high accelerations—and to prove, from the results 
of special tests, made with a view to ascertaining the 
accelerating capabilities of the Heysham equipments, 
that single-phase apparatus is not only equally as capable 
of working such services as direct-current apparatus, 
but that the weight of the single-phase trains is only a 
very small percentage greater than that of corresponding 
direct-current trains, and that the energy-consumption is 


“eae less. 

he paper concludes by giving details of the results in 
service of the equipments, an indication of the probable 
cost per train-mile of such service, detailed notes of the 
mileages accomplished and lost by defects ; a note as to 
the development, cause, results, and steps taken to remedy 
and obviate such defects, and detailed figures as to the 
amount of cleaning, repair, and attention required ; also, 
where possible, the mileage life of the various wearing 
parts, including bows, commutators, brushes, bearings, 
contactor contacts, wheel-tyres, &c. 

The author of the second paper presents a comparison 

of the equipment and working results of the Mersey 

ilway when worked by steam and by electricity. The 
railway runs under the River Mersey, and joins Liverpool 
with Birkenhead on the opposite bank. It was opened 
for traffic as a steam railway in 1886. 

Owing to many exceptional features connected with 
this railway the working expenses were always very 
heavy, and as the difficulty of maintaining efficient venti- 
lation made the railway very unpopular with the travel- 
ling public, the revenue was insufficient to make a com- 
mercial success of the undertaking. The line suffered 
severely from the Pe, OE of the ferry service 
between Liverpool and Birkenhead, which was owned by 
the Birkenhead Corporation. The question of adopting 
a different form of traction was under consideration for 
many years, and finally, in 1900, the company obtained 
ge powers to substitute electricity for steam. 

he work was commenced shortly afterwards, and the 
electric service was inaugurated in May, 1903. The 
fina] change was accomplished in a single night, no mixed 
passenger service being run. 

The traffic conditions call fora train service of 194 hours 
per day, with a peak load for a few hours in the morning 
to Liverpool, and another peak load for a few hours in the 
evening in the reverse direction. During steam working 
the peak was met by increasing the number of trains in 
service, and, under electric working, the peaks are met by 
increasing the number of cars per train, keeping the 
interval between the trains constant throughout the day. 

A number of comparisons of the respective train services 
are made in the paper, dealing with the weights of trains, 
mileage, seating capacity, 8 , &e. 

The special feature about the electric rolling-stock is 
the Westinghouse system of electro-pneumatic control. 
For dealing with the heavy traffic the trains consist of 
four or five cars, with a motor-carat each end. After the 
heavy service is over, the trains are divided about the 
centre, one motor-car .and one trailer only being used for 
each train-unit. 

In selecting a position for the power-station the com- 
pany was exceptionally fortunate in having a site prac- 
tically at the electrical ‘‘centre of gravity” of the system, 
which permitted of a distribution system being adopted 








which depended entirely on the conductor-rails without 


the assistance of any copper feeders, except the short 
lengths which connect the rails with the power-station. 
This method of distribution is probably the only one of 
its kind which has been adopted for heavy traction. 

The adaptation of the existing permanent-way to meet 
the new system of traction necessitated many alterations 
being mace, practically the whole of the track having to 
be relaid in order to arrange for the conductor-rails being 
installed. 

The low-pressure hydraulic lifts at the two deep-level 
stations were retained for the new service, but the steam- 
driven pumping plants were superseded by electrically- 
driven pumps The speed of the lifts was also accelerated 
to mit of a one-minute service being maintained at 
each station. 

The large steam-driven ventilation plant, which was a 
very necessary adjunct to the railway when operated by 
steam, su ed by three small electrically- 
driven fans, which cost very little for maintenance, and 
keep the atmosphere of the tunnel in a very satisfactory 
condition. 

In order to make a comparison between the working 
results of the railway when operated by steam and elec- 
tricity, three years’ working results under both systems 
have been analysed, and for each system an average year 
of steam and of electricity has been arrived at. The 
working results are compared on the basis of total cost 
per annum, cost per train-mile, per ton-mile, and per 
seat-mile. 

The costs have been divided under various headings, 
which make up the total cost of the locomotive and engi- 
neering departments. The departments of a railway 
which are most directly affected by the substitution of 
electricity for steam are the locomotive and carriage 
departments, and the tabulated results show that under 
electric working these costs have been reduced from 
0.117d. to 0.089d. per ton-mile, With electric traction 
1 Ib. of fuel, costing 8s. 9d. per ton, moves 1 ton of load 
2.29 miles at an ave speed of 22} miles per hour ; 
whereas, with steam, the same weight of fuel, costing 
16s. per ton, moved the sume load 2.21 miles at an average 
pone kr 17? miles per hour. 

The effect of electric traction on the maintenance of the 
permanent way has been tu reduce the cost of mainten- 
ance per ton-mile from 0.0208d. to 0.0089d., or by 0.012d. 
per ton-mile. 

As regards the life of rails under the two systems, the 
average rolling load over the track before the rails require 
renewal is increased from 32 million tons to 474 million 
tons. 

The substitution of electrically-driven pumps for the 
working of the hydraulic lifts has decr the cost per 
lift-mile from 85.2d. to 30.1d., a decrease of 55.1d. per 
lift-mile. 

The effect of electric working on the working results 
has been to decrease the cost per ton-mile as follows :— 

1. Total cost of working and maintaining the whole of 
the locomotive and engineering departments from 0, 238d. 
to 0,152d.—a decrease of 0.086d. 

2. Total costs of the railway, including general charges, 
&c. (but exclusive of interest on additional capital for 
electrification), from 0.344d. to 0.24d.—a decrease of 
0.104d. 

Summarised comparative results of the change upon 
the working and finances of the railway are given in three 
tables, which show, among other things, that the average 
speed, including stops, has been increased from 15.6 to 
19.9 miles per hour, and the number of ton-miles per 
annum from 43 to 67 millions, while the total expenses 

r ton-mile, after allowing interest on additional capital 
or electric works, have been reduced from 0.344d. to 
0.2928d. In the half-year ending June 30, 1908, the 
number of passengers carried was more than twice as 
many as in the last half-year of steam working (ending 
December 31, 1902), and more than 24 times as many 
season tickets were issued ; the seat-miles run per pas- 
senger showed a decrease of 30 per cent.; and the pas- 
senger receipts per seat-mile an increase of 26.5 per cent. ; 
while the ratio of expenses to receipts decreased from 95.3 
per cent. to 69.8 per cent. 

Just before electric working commenced, the Corpora- 
tion of Birkenhead opened an extensive system of electric 
tramways which had the effect of reducing the railway’s 
receipts considerably each half-year, as the tramways, 
being owned by the same Corporation who worked the 
ferry service, were specially laid out to feed that service, 
by giving extra facilities to passengers to reach the ferries 
from any part of the town. 

Since the electric service commenced the number of 

ngers using the railway has increased steadily each 


lf-year. 
The third paper deals with certain branches of the 
North-Eastern Railway, which the company decided in 


1903 to work by electric traction. They are known as 
the ‘‘Tynemouth Branches”—1.¢., from Newcastle to 
Tynemouth direct and by the Riverside Line, and also 
from Newcastle to Tynemouth, vid Benton and Whitley 
Bay. The line as electrified was brought into use on 
July 1, 1904. It is therefore ible to form some idea 
of the cost and effect of electric traction. 

The total length of electrified line, including sidings, is 
75 miles, and the average distance between the station 
stops is 1} miles. The current, at a pressure of 600 volts, 
is taken direct from the conductor-rail by shoes fixed on 
the electric cars, the return current passing through the 
track-rails, which are also bonded. 

The paper describes the contact-shoe, bonding, anchor- 
age for preventing the ‘‘creep” of the rails, and the track 
cable terminals. It also compares the tiain service under 
steam and electrical working respectively. Although the 
train-mileage has nearly doubled, the car-mileage and ton- 
mileage are slightly less under the new conditions. 








The paper also deals with the amount of wear on per- 
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40—50-H.-P. 6-CYLINDER MOTOR FOR WOLSELEY-SIDDELEY CAR AT OLYMPIA. 


CONSTRUCTED BY THE WOLSELEY TOOL AND MOTOR-CAR CO., LTD., ENGINEERS, ADDERLEY PARK, BIRMINGHAM. 


(For Description, see Page 648.) 
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manent way, which, although greater under electric 
traction at points and crossi than with steam-train 
working, is only slightly increased on the ordinary running 
line, either on the straight or on curves. 

Mention is also made of the methods of inspection of 
insulators, bonds, and electrical connections, and also the 
difficulties encountered owing to the presence of snow 
or ice on the conductor rail, which are overcome by the 


use of special ice-scrapers fixed on the car. Although | 
the pressure is 600 volts, there has not been a fatal | 
accident due to electric shock to any of the com-| 
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pany’s employés, and seri- 
ous injury due to shock has 
been very exceptional. 

The electric cars are of the 
open corridor type, lighted 
and heated by electricity, 
and ample space is pro 
Yap for the —— of 
the passengers. rains can 
be made up of two, three, 
four, or any convenient 
number of coaches as may 
be required, up to a length 
of 550 ft., which is of great 
advantage. Three electric parcels-vans are used for deal- 
ing with the fish-traffic between Tynemouth and New- 
castle, and also work a service of parcels-trains. These 
vans are also fitted with end-buffers, so as to haul ordi- 
pe ey fish-wagons, carriages, &c., if required. 

electric trains enable much more work to 
at the platforms at the Central Station, Newcastle, than 
could accompli by steam trains, the work being 
facilitated by the fact that there are no engines to be 
attached and detached. Another t advantage is that 
the signal-movements are reduced by one-half, 
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Another important feature, especially for a service of 
frequent stops, is the high acceleration possible with 
electric trains. A saving of time is effected without in- 
creasing the maximum speed, as will be seen :— 


1. Time occupied in running round trip from the Cen- 
tral Station to Manors North Station with steam train— 


; | 68 minutes. 


Ditto, with electric trains—58 minutes (stopping at all 
stations). : 

2. Time occupied in running from the Central Station to 
| Tynemouth Station via the Riverside Line with steam 
trains —35 minutes. . 

Ditto, with electric trains—29 minutes (stopping at all 
stations). ! 

3. Time occupied in running by express steam train 
from the Central Station to Monkseaton ria Wallsend— 
30 minutes. f 

Ditto, express electric train—25 minutes. 


The paper gives an estimate of the annual cost of 
renewals, with a table, and concludes by showing that it 
would have been impossible to carry by the old steam 
service the number of passengers that are now being 
conveyed on the Tynemouth lines with the electric 
| service, 
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In our notice of the ‘‘ Model Engineer ” Exhibition, 
On page 554 ante, we stated that at a future date we 
oped to describe a new universal grinding-machine 

on to be put on the market by Messrs. Drummond 

rothers, Limited, Ryde’s Hill, near Guildford. This 
‘escription we are now able to give, as the firm have 
on view at Olympia one of these machines. 

The accuracy of workmanship, together with the 


3. 


general handiness of the tools made by Messrs. Drum- 
mond Brothers, and with their low price, have 
made them widely on to engineers, -and par- 
ticularly to motor-car builders and repairers. The 
new machine, which many novel features, 
will no doubt attract considerable attention. We 
illustrate it above, Figs. 1 and 2 being front 
views of the upper part of the machine, the latter 











showing the grinding head in position fur giinding a 
flat horizontal surface, and the former representing the 
table placed at an angle with the bed, while grinding 
is being performed on a bevel wheel. Fig. 3 is a 
general front view of the grinder. 

This tool is the outcome of a considerable number of 
experiments, and has been —— to supply a want 
that exists, particularly in small shops, for a universal 
grinder capable of dealing with the case-hardened 
parts of motor-cars, &c. Up to the present time there 
has really been no machine of the kind procurable at a 
moderate price, and the power required to drive even 
the small machines of this class has been greater than 
many of the motor-repairers could provide, the whole 
of their tools being toot-driven. It is claimed for 
Messrs. Drummond’s machine, however, that, while its 
price is about that of a good lathe, it will do 
grinding work just as well as the heavier and more 
elaborate machines ; it will, in fact, do all cutter- 
grinding, flat-grinding, parallel and taper-grinding, as 
well as outside and internal grinding. 

As will be seen by our illustrations, the tool is 
equipped for power-driving, if required, a fast and 
loose pulley and a striker for a belt being fitted ; but 
it can be driven quite easily by foot, and is arranged 
to be so driven. A great deal of care has been devoted 
to the treadle motion, and the fly-wheel is exceptionally 
heavy, and runs on Hoffman ball-bearings, the outer 
one of which is mounted.on a ribbed casting, which 
is brought round from both legs of the standard, and 
supported by two tension-rods from the bed. With 
this arrangement of foot-gear, together with a specially 
simple belt - drive, sufficient speed can be obtained 
at the spindle for small internal grinding. Another 
noticeable feature is the way the belt-drive is arranged, 
the belts being concealed in the body of the machine, 
except the direct change-speed belts on the grind- 
ing head and headstock. Any desired sliding and 
swivelling motion can be given to the grinding head 
and headstock, without any tension pulleys except the 
one which allows the grinding head to be raised 
and lowered. The belts are round, and are brought up 
through pipe-like projections carrying guide-pulleys. 
The arrangement is not very clearly shown in our 
illustrations, but may be seen. The pipes which 
guide the belts form part of the upper sliding table 
and the grinding-head pillar respectively, and are 
always concentric with the swivelling movement of 
these two purts, although travelling with them through 
a slot in the lower beds. The twist on the belts is 
very slight, and when it does take place the belts are 
close together, and central with the axis of movement, 
so that the belt tension is unaffected. The belt-drive 
is in many ways similar to the patented form fitted by 
Messrs. Drummond Brothers on their foot-driven radial 
drill, which we described on page 685 of our eighty-sixth 
volume. ‘This form of drive 1s really the outcome of 
the resulte the makers have had with their foot radial 
drilling-machines. 

The head which carries the emery-wheel works on a 
slide placed at right angles to the machine bed, motion 
being given to it bya fine-pitch screw of large dia- 
meter provided with a duplex nut, on which provision 
is made for taking up backlash. The swivelling and 
the raising and lowering of ti » head to any angle is 

uite simple, and for flat grinding, as shown in Fig. 2, 
the head can be brought right over the table, The 
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pining of keyways, castellated shafts, &c., can also 
carried out with the wheel in this position. A 
rack-and-pinion motion is adopted for actuating the 
head in a horizontal direction, the pinion receiving its 
motion from the hand-wheel shown. Instead of an 
ordinary worm-wheel, a worm with a skew wheel is 
used in order to bring the hand-wheel out at an angle 
to the bed, and to give somewhat of a sliding drive. 
The table can be swivelled to any angle up to 45 deg., 
and it is held by means of clamping bolts. For fine 
adjustments there are special screws, which can be 
dropped in a series of holes at one end of the table. 
The swivelling motion is graduated in degrees and in 
inches per foot. The travelling head slides on the bed 
in the ordinary way, and the drive to the working head 
on the travelling table is geared down in the ratio of 
3to 1. When necessary the driving pinion can be put 
out of gear. 

The pipe-like projection which we previously referred 
to in connection with the belts, through the 
travelling slide, and on it the swivelling table revolves, 
and from two guide-pulleys in this pipe the belt runs, 
through grooves cast under the swivelling table, to 
another pair of pulleys on the headstock itself, and so 
the motion is transmitted to the spindle over the outer 
pulley. The arrangement will, however, be best 
understood on reference to our illustrations. The 
work headstock has a 1f-in. hole through it, and 
a split cone is used at each end to hold the job. 
The chucks have long stems, which fit the hole 
in each end of the mandrel where they are clamped. 
They are not screwed in. The running of the 
mandrel in the bearings is not affected by the clamp- 
ing, as the mandrel is split at each end only. The 
sliding - weight tension- pulley is carried by a pair 
of vertical rods, which travel through a slot in the 
bracket which supports the head. All the spindles of 
the machine have ball-bearings, which are adjustable 
for wear. The necessary accompaniments, such as 
spanners, centres, chucks, &c., are supplied ; also a 
dividing spring pointer and three carborundum wheels. 

The leading dimensions of the machine are as follow : 
-—Length over all, including extension of travel, 
6 ft. 34 in. ; length between centres, 17 in. ; centre 
height above table, 34 in. ; traverse of table, 174 in.; 
angular movement of table, 45 deg. each side of the 
centre ; cross traverse of grinding-head, 5 in. ; and 
the rise and fall of the grinding-head from the surface 
of the table to the grinding-spindle centre, 6 in. The 
machine weighs approximately 650 1b. 





INTERNATIONAL EXCHANGE OF SrupeNtTs.—The com- 
mittee for this country, whose president is the Right Hon. 
Lord Strathcona and Mount Royal, have sent us data 
concerning the international exchange of students move- 
ment. The object of this is to provide opportunities for 
as many as possible of the educated youths of the United 
States, Canada, and the United Kingdom to obtain some 
real insight into the life, customs, and progress of other 
nations, with a minimum of inconvenience to their aca- 
demic work and the least possible expense. The com- 
mittee are anxious that the necessary funds should be 
raised shortly, to enable interchanges to be effected during 
next year. The general honorary secretary of the com- 
mittee is Mr. Henry W. Crees, Caxton House, West- 
minster. 





Tue Instirutk OF MARINE ENGINEERS.—A_ special 
interest attached to the dinner of the Institute of Marine 
Engineers, held on the 3rd inst., at the King’s Hall, 
Holborn Restaurant, under the chairmanship of Mr. 
James Denny, Dumbarton, as the Institute has reached 
its majority, and the occasion was marked by a presenta- 
tion to Mr. James Adamson, who has been hon. secretary 
for twenty-one years. As Mr. Denny said, Mr. Adamson 
had made the Institute what it is. Thirteen members 
founded it, and to-day, after a severe purging of the roll, 
the membership is 1161. ‘Its membership never was 
greater, its finances more flourishing, its recognition more 
general, or its practical work more valuable than in this 
year of its majority.” In all, continued Mr. Denny, 530/. 
had been subscribed for the testimonial to Mr. Adamson. 
The committee had decided to give Mr. Adamson a 
cheque for part of that sum. Another portion was to be 
devoted to the purchase of a writing bureau for presenta- 
tion to Mrs. Adamson. The remainder was to be ex- 
pended on a portrait of Mr. Adamson, which would adorn 
a wall of one of the rooms of the Institute at Strat- 
ford. It was peculiarly fitting, he thought, that a portrait 
of Mr. Adamson should be at Stratford, for the life-work of 
his heart had been carried out theré. Mr. Adamson, in 
thanking members for their gifts, said :—His work for the 
institute had been a labour of love expended in the hope 
that the marine engineer and his duties would be magni- 
fied both in his own eye and in that of the public, and 
that a higher appreciation of his value to the State would 
be kindled. e had also desired, as a matter of course, 
to enlarge the knowledge of engineers in the details of | 
marine engineering practice. Another aspect of marine | 
life which he hoped the institute had tended to improve | 
was the relationship between the deck and the engine- | 
room, The principle of mutual respect was now more | 
gare adhered to. The highest economy could only 





attained by the various departments pulling together, 
and bearing in mind that every unit of gain was an ele- 
ment in upholding the national welfare and the general 
good in the competitive race of maritime nations. 





| is calculated in the usual manner as } 
area 


HUMPHREY’S GAS - PUMP. 
To THE EDITOR OF ENGINEERING. 

Srr,—As you inserted Mr. Hugh Campbell’s letter in 
the last issue of ENGINEERING without comment, it is, 
perhaps, advisable for me to reply, and make it clear that 
the patents referred to by you do not cover the broad 
principle of Lamy ay Bop ane »y the explosion of gas. 

In my paper, to read at the next meeting of the 
Institution of Mechanical Engineers on the 19th inst., I 
have stated that the idea of exploding a combustible mix- 
ture of gas and air to produce pressure on the surface of 
water, with the object of raising water, dates back to 
1868, and I explain why former attempts have failed to 
produce a commercially successful apparatus. 

That Mr. Campbell should suggest that “‘ the soundness 
of the patents is seriously oj to question” without 
having first made himself Lollies with the principles on 
which my patents are , is a raatter of regret. 

Mr. Campbell read the patents he would not have written 
his letter. 
Yours faithtully, 
H. A. Humpurey. 
38, Victoria-street, Westminster, London, 8. W., 
November 10, 1909. 








‘““THE ELASTIC BREAKDOWN OF NON- 
FERROUS METALS.’ 
To THE Epitor or ENGINEERING. 

Srr,—Mr. Walter Scoble contributes a somewhat mis- 
leading letter on this subject to your last issue. I will 
endeavour to answer his criticism of the sphingometer. 

1. Anyone reading Mr. Scoble’s letter, and unacquainted 
with the contents of my paper before the Institute of 
Metals, would probably assume that I wished to take 
credit due to Messrs. Ayrton and Perry. Mr. Scoble sug- 
gests that I claim the discovery of the fact that the angular 
deflection of the mirror used with the twisted strip is 
proportional to the elongation of the strip. That is not 
the case. I do not think, from their 9m specification, 
that Messrs. Ayrton and Perry claim that discovery. They 
adapted the principle of the twisted strip to certain instru- 
ments, which I mentioned, together with their names and a 
reference to their paper ; that is fairly stated in Section 3, 
page 593, of your issue of October 29. The patent 
specification for the sphingometer claims originality in 
matters which can be seen from the specification itself. 
Mr. Scoble is therefore somewhat unfair in his insinua- 
tion on that point. 

‘The sphingometer was so named because it enabled 
strain measurements to be made simultaneously in more 
than one plane. It is an extensometer, and something 
more. It enables the stress distribution on the specimen 
to be calculated, and also the non-axiality of the load to 
be known. There are fundamental points in which it 
differs from the instruments usually called ‘‘ extenso- 
meters.” It can be used to measure deflections of beams 
and structures, as well as torsion strains. 

2. Concerning the values of E given in the 1908 

per of the Institution of Mechanical Engineers, Mr. 
Scoble again makes a misleading deduction from 
these figures. I am, perhaps, somewhat to blame 
for not making the matter more clear. I wished to 
convey, by actual figures, how such results might be 
obtained if an extensometer using only one strain- 
measuring device were used. The values quoted were 
calculated from the strip readings. These are some dis- 
tance from the edge of the specimen (see Fig. 4, page 593, 
ENGINEERING). 
Institution of Mechanical Engineers, July, 1908, the 
curves plotted are marked ‘load and ae readings.” 
On 701 it is explained :—‘‘ Various values, however, 
of E are obtained unless the mean curve be taken. us 
in curve 1, calculating for E at the yield-point FE, 
29,600,000 lb. per square inch; similarly for curve 2, 
E, = 40,600,000 Ib. per square inch; and for curve 3, 
E, = 24,600,000 Ib. per square inch ; and for the mean 
curve, E mean = 29,200,000 Ib. per square inch. The 
stress-strain diagrams for curves 1, 2, and 3 are prob- 
ably not to be read directly. The three strips of the 
instrument measure extensions so long as the column 
does not bend. If the column bends, the strips measure 
an extension from which can be calculated the exten- 
sions of the specimen—knowing the radius of the action 
of the strip and the diameter of the specimen—but 
they do not read this directly” (the italics are, of 
course, not in the original paper, but are here added 
to emphasise the warning). Then follows a foot-note :— 
‘‘The above values are calculated on the assumption 
that there is no bending of the specimen.” At that 
time I was sanguine that we should eliminate bend- 
ing, but I am now convinced that bending is inevit- 
able because the load is always non-axial. e degree of 
non-axial loading varies according to whether certain pre- 
cautions have been taken. In the instrument mentioned 
in the Institution of Mechanical Engineers’ paper the 
specimen had a radius of (about) 4 in., the radius of the 
strip was (about) 14 in. Therefore the differences from 
the mean should be so reduced to get actual, and not 
apperees values of. EK. The mean of the three curves 
always gives a straight line and the usual values of E. 
This would not be the case if there were any great errors 
in calibration. Surely Mr. Scoble appreciates the fact 
that if a specimen is loaded eccentrically, and the stress 


, the value of E 


obtained from one strain reading may be 10 per cent. 
or even 100 per cent. different from the usual value 
obtained. x, 

3. Concerning the micrometer screw I say at once that 
I do not claim a greater accuracy in the screw than is 
obtained in the screw of the Ewing or Unwin instrument. 


In Fig. 3, page 700, Proceedings of the | p. 


If Mr. Scoble will look at the calibrations of the tests pub- 
lished, he will see that hitherto the instrument has bee 
used to about the same sensitiveness as the Ewing instru- 
ment ; but, irrespective of calibration, the scale division 
traversed by the beam of light during a test show th 
elasticity of the material, and it is clearly better to hav: 
scale divisions marked than to estimate by splitting divi- 
sions. While theaccuracy of the calibrations of a division 
of a very small order may be questioned, the sensitiveness 
is true. It is better to have divisions marked on a scale 
than to estimate them. Again, Mr. Scoble overlooks tho 
fact that by varying the distance of the light and the 
scale, after a calibration, the sensitiveness can be altered. 
Mr. Scoble may be assured that the matter of the limit 
of the micrometer-screw were very carefully considered 
both by myself and Messrs. E. Tyndall Cook, the makers 
of the instrument. I am, of course, fully aware of the 
refined work by Lord Blythwood in the matter of mark- 
ing small divisions, and the great precautions taken. 
ith his (Mr. Scoble’s) general statement concerning the 
limitations of a micrometer screw I am in agreement. 
With his deductions concerning the effect of this point 
upon my experiments I am in complete disagreement. 
I did not attempt such sensitiveness as he mentions. The 
words quoted from my paper might, with advantage, be 
chan so that it is clear that the micrometer head is 
always moved at least ;s4;in. Let a coarse strip be used 
and place the scale some distance away. I will put the 
sentence thus: Turn the micrometer h rh$ in. and let 
the beam of light traverse 6000 scale divisions. Then each 
division is Pra in. My accuracy for the experiments 
ublished is of the same order as that obtained by the 
wing or the Unwin instrument. But the sphingometer 
enables one to calculate the maximum as well as the mean 
strain. This has hitherto not been attempted by any 
strain-measuring appliance. The ‘advantage of a ray of 
light, instead of a telescope, in connection with expense is 
obvious. The scale divisions of telescopic instruments 
are marked on something less than an inch. With the 
sphingometer the divisions are marked on a scale which 
may be some feet in length. 

I am conscious of the amount of explanation contained 
in the above, but some of your readers may infer from 
Mr. Scoble’s letter that the sphingometer is less accurate 
than other instruments depending on the micrometer 
screw, which is not the case. 

Yours faithfully, 
C. ALFRED M. Smitu. 

East London College, University of London. 








To THE Epiror oF ENGINEERING. 

Sir,—Mr. Scoble, in his criticism of the method of 
calibration used with the sphingometer, has failed to 
distinguish between accuracy and sensibility of measure- 
ment. Even if we grant, for the sake of argument, that 


the inaccuracies of the screw thread amuunt to inamth part 


of an inch (although from considerable experience with the 
instrument I have never found the variations to amount 
to so large a quantity), it is somewhat difficult to con- 
ceive by what process of logic he arrives at the conclu- 
sion that the limit of measurement should be of the same 
order. Two points are obvious. First, the percentage 
inaccuracy is reduced by increasing the range of calibra- 
tion ; secondly, optical subdivision allows the same ap- 
proximate estimation of small quantities as the micro- 
meter does of comparatively large ones. If a micrometer 
were near enough, a null method would be employed ; 
but as it is not, some method of subdivision must be used. 
rofessor Ewing saw fit to add a microscope with scale 
to his instrument ; Professor Smith prefers a twisted 
strip. 

& reference to the three calculated values of Young’s 
modulus, Mr. Scoble seems to have misunderstood how 
those values were obtained. Mention of it is here made 
in connection with. the doubt exp regarding the 
bending of specimens pulled through a socket-joint. These 
sockets cannot, of course, be made indefinitely small. 
Those used by Professor Smith had a radius of curvature 
of about 1} in. It is a matter of mere arithmetic to show 
that there was a possible eccentricity of loading of § in. 
Then, calculating out in the same way, as for the values 
referred to by Mr. Scoble, three sible values of E 
from the strip readings would + 12,000,000 Ib., 
+ 12,000,000 Ib., and — 15,000,000 Ib. 

Yours truly, 


A. G. WARREN. 
McLeod-road, Abbey Wood, Kent. 





To THE Eprror oF ENGINEERING. ; 

Sir,—Mr. Scoble’s welcome criticism of the sphingo- 

meter calls for some comment. * 

me measurements were cited from Professor Smith's 

paper, from which were deduced probable errors of 10 pe: 

cent. This is rather misleading. The measurement» 

referred to were given to show a method of calibration 
only. Any figures might have been used. 


= »? Sm? i PY »¢ 
Taking Mr. Scoble’s error of i000 to refer to a 


probable error not of 10 per cent. in the micromete: 
screws, but one liable to occur with each reading—a total 
error not likely to be accumulative—we get over the 
range of measurements mentioned in Professor Smith’s 
paper—,}$,th of an inch—a possible maximum error 0! 
0.6 per cent. When a calibration curve is used to deter 
mine the value in inches of the scale readings, the mean 
per cent. error is probably much less. 

I do not, however, agree that the error Mr. Scoble 
suggests does actually occur. 

As the maker of the instrument, I may say that the 
micrometer screws were cut in my private workshop 
on a nearly new lathe, with leading screw eight te 








the inch, using accurately machine-cut change-wheels. 
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'The usual precautions were taken in cutting and grind- 
ing. AS @ precautionary measure the pitch of the 
<crews was checked against an expensive vernier micro- 
scope by a standard maker, which gave a value of 
0.02498, instead of 0.02500. 1 considered one to be as likely 
to be correct as the other. In any case, greater refine- 
ments were considered unnecessary, though I may assure 
Mr. Scoble that if it had have been so, and even though the 
work was done by the instrument staff of the East London 
College, we would have attempted to deal effectively with 


5 leave it to Professor Smith, if he thinks necessary, to 
»oint out the misinterpretation of the values of E given, 
and also the question of credit and authorship of the dis- 
covery of the sou of twisted strips. In any case, a 
reference to Professor Smith’s papers, and the patent 
specifications of Professors Ayrton and Perry and another, 
will settle either of these points. ; 

May I, in conclusion, point out that the sphingometer, 
even when used as an ordinary extensometer, has the 
important property that the micrometer may be used so 
as to take full advantage of its accuracy? This is done 
by using a strip of such a sensitiveness that it will of 
itself cover the range of measurements required, thus 
preventing the possibility of an accumulative error. 

Faithfully yours, 
E. Trypati Cook. 
68, Dawlish-road, Leyton, N.E., November 10, 1909. 








‘* UNDER TORSIONAL STRAIN.” 
To THE Eprtor oF ENGINEERING. 

Sir,—I have read with amusement the letter which you 
published in your issue of October 29, written by one who 
prefers to remain in obscurity, under a ve' respectable 
nom de plume—‘‘ A.M.I. Mech E.” I would like to re- 
commend the writer, through the medium of your paper, 
to translate the following from Latin into — 

Cacoethes scribendi ; Contra bonos mores; Ea Nihilo 
nihil fit ; Fas est ct ab hoste docert. 

‘«« A.M.I. Mech. E.,” in his references to the paper on 
“The Behaviour of Ductile Material under Torsional 
Strain,” considers the experiments are not reported in an 
intelligible fashion, and states that ‘‘ there are other 
points, both technical and mmatical, which might 
receive the severest criticism.” Now there is an old pro- 
verb which states that ‘‘ they who live in glass houses 
should not throw stones.” BE , 

No doubt clearness in exposition, good English, and a 
correct statement of fact should always be the aim of 
those who endeavour to add to scientific knowledge, and, 
I may add, of those who criticise the work of other people. 
Unfortunately for himself, your correspondent has, in his 
eagerness to rush into print, failed to learn the lessons he 
tries to teach. To begin with, he states, ‘‘a few weeksago 
—September 10—(sic) you published a paper read before 
the British Association.” I would point out that the 
paper was published in two instalments in your issues of 
September 3 and September 10. ‘* A.M.I. Mech. E.” also 
states, ‘* Suffice oe criticise by another quotation from 
the same paper.” Would it not have been better English, 
not to say ‘‘ grammar,” to have written : it is sufficient to 
criticise by giving another quotation from the same paper. 

Your writer gives a quotation from the paper, which, 
he says, ‘if calmly studied, simply makes one gasp.” 
Well, it is a good thing if some folks can be made 
to gasp. Assuming for the sake of argument that the 
statements which he quotes involve scientific error, I 
would remind ‘‘ A.M.I. Mech. E.” that the late Professor 
Tyndall once said that it is not scientific error we have 
to fear so much as stagnation, and he recommended his 
audience ‘‘to accept commotion before “———. the 
breezy leap of the torrent before the fetid stillness of 
the swamp.” . and 

Your correspondent, in the opening paragraph of his 
letter, contends that a material may be under stress but 
not under strain. If we may speak of material in a state 
of stress as being under stress, then, surely, when material 
is in a state of strain we may refer to it as being under 
strain. His contention, however, is a childish quibble. If 

‘A.M.I. Mech. E.” has anything “‘ intelligible” to write 
on scientific or technical points arising out of the paper, 
why does he not do so over his own name—if he is not 
too much ashamed of it ? 

Your correspondent towards the end of his letter says, 
“but Lame too much of your valuable space has already 


been occupied.” Agreed !—if such stuff as he has written 
represents the output of his mental pabulum. 
Yours faithfully, 
VERITAS. 








‘*ARTIFICIAL ELASTIC LIMITS.” 
r: To THe Eprror or ENGINEERING. 
Sin,—I wish to thank Professor C. A. M. Smith for his 
courteous letter which appeared in your issue of last week, 
nd * reply briefly to certain questions which he has 
raised. 
|. “‘What is the primary elastic limit of a material?” 
( have used the expression.to designate the intensity of 
he stress at the initial elastic limit as ordinarily under- 
stood, or the intensity of the stress, as nearly as it can 
ve ascertained, at the limit of proportionality between 
stress and strain. The expression “‘ primary elastic limit” 
is used in this connection by Bauschinger, Unwin, and 
others. (See the chapter dealing with experiments on the 
repetition of stress in Unwin’s “‘Testing of Materials of 
Construction.”) 
2. “* Has the addition 


2 of certain elements to the compo- 
sition the same effect 


mn e on the elastic limit as overstrain- 
ing?” I find it impossible to > J fully to this question 
it the’ present time, and I would point out that I did 
hot make any statement in the British Association paper 








to the effect that it has in all respects. My point was that 


the effect of alloying the composition with small per- | f 


centages of suitable elements was to raise the clastic 
limit. Dealing with material which may contain any- 
thing, say, from 90 to 994 per cent. of iron, the elastic limit 
is considerably raised by the addition of small percen 
of suitable elements, with corresponding decrease in the 
rcentages of iron, and the proof of this well-known effect 
or the materials tested an —— upon in my paper is 
iven in column 8, Table IV., Tables I., II., rs L., and 
able XIII. Comparing the elastic limits for the 3 per 
cent. nickel steels with the limits for the a 
mild steel specimens, it will be seen that effect of 
aeving Se composition is to increase the elastic limit for 
the nickel steels by from two to three times the values 
obtained for the wrought iron and mild steel. _ Bearing in 
mind, however, Bauschinger’s s' tion that the primi- 
tive elastic limits of many materials are artificially-raised 
ones, produced by papery processes, which are 
equivalent to straining actions, there is, undoubtedly, a 
similarity in one effect produced—namely, increase in the 
intensity of the stress at the elastic limit. 

3. Professor Smith asks how the elastic limit is to be 
scientifically raised as si ted, and he also thinks on 
this point that proofs would be valuable. In the British 
Association paper I pointed out, though I did not prove, 
that the elastic limit of material may be raised with com- 
plete restoration of elasticity by heat treatment at low 
temperatures after overstraining. This, as fessor 
Smith himself recognises in his recent paper on ‘‘The 
Elastic Breakdown of Metals,” was proved conclusively 
by Muir for tension tests. I may add that during the 
earlier part of this year I sent forward for publication 
the results of some tests I had made on some mild steel 
which had been twisted to destruction, in which I prov 
conclusively that similar results hold for torsion. This 
paper has been accepted for publication, and will be 
issued rey Since gy te this subject, I have 
learned that Professor E. G. Coker has made two original 
communications dealing with this important matter. 
These papers are :— 

(a) “On the Effect of Time and | my sr ren on the 
Strength of Steel and Iron.” (Canadian Society of Civil 
ngineers. ) . 

(6) wy for Measuring Strain and Applying 
Stress, with an Account of Some Experiments on the 
Behaviour of Iron and Steel under Stress.” (‘Transactions 
of the Royal Society of Edinburgh, vol. xl, Part IT.) 

On reading through Professor Smith’s paper, published 
in your issues of October 29 and November 5, I notice 
that he too has been dealing with elastic recovery of 
steel by heat-treatment at low temperatures after over- 
strain in torsion, so that his own paper in part answers 
the question which he asks. . 

4. With respect to the bepr J of the specimens to 
which he refers in his letter of November 5, I may say 
that I have again looked through my paper to see how 
this impression has been given, and in dealing with the 
alteration of the dimensions which specimens undergo 
during straining, I find I have stated—‘ in determini 
the elongation for any given torque it was foun 
necessary, owing to very slight, though measurable, dis- 
tortion or bending of the specimens, to measure lengths 
between the two ends at four different places round 
the circumference, and the mean of these four readings 
was taken as giving the axial le .” The distortion 
referred to was not due to external bending action on the 
specimen, but to lack of perfect uniformity in the com- 
position and arrangement of the unitary structural parts 
of the material. e slight distortion could not affect to 
any appreciable extent the accuracy of the numerical 
results arrived at and recorded in the paper. 

; Yours faithfully, 
Rugs E. Lararp. 

Northampton Institute, E.C. 





‘*HEAT TRANSMISSION.” 
To THe Eprror or ENGINEERING. 

Srr,—Mr. Mark Robinson’s letter, on page 625 of the 
last issue of your journal, will, I fear, not be of much 
help to those of your readers who are unable to say “in 
electrical language, we have exchanged volts for am- 
peres,” use an ampere is the rate at which a coulomb 
passes through one ohm under a pressure of one volt. 

This by the way. But, Sir, heat is not anything that 
can pass from one body to another, though, for conveni- 
ence, we often talk as if it could, just as we say that 
motion can be transferred; and when Mr. Robinson 
drives “‘heat units through the plate,” he might just as 
well drive acoach and four thro an Act of Parliament. 

a teen J there were no plate between the products 
of combustion and the water, what would become of the 
Mg oe gradient ? : 

I believe experiments have been made with a boiler in 
which the fire was actually in the water, but I have not 
heard what the results were. 

: I am, Sir, yours truly, 


Nor Over Precise. 
London, November 6, 1909. 





ELECTRIC DRIVING OF TEXTILE 
FACTORIES = 


8 Tee bene poms Te cinetsing 
Ik,— Lhe report y the : I 

Society on the electrical driving of textile factories 
appears to have been in some quarters as being 
an authoritative pronouncement based on exhaustive tests 
and backed tp by the whole of the committee. As this 
is certainly not the case, I venture, as the reader of the 
paper which was to.some extent the cause of the forma- 
tion of the committee, but more particularly as a member 


ed | has never been formally agreed 


‘motive, to lift 5 tons, for South 





of the committee, to offer some explanation of the actual 


acts. 

Firstly, the committee were not unanimous, and 
although I, myself, dissented from the form of the report, 
the society have not thought fit to publish this fact. 

Secondly, the report is not conclusive, nor are many of 
the so-styled ‘‘ conclusions” based on any tests made by 
the committee. 

The report speaks of exhaustive tests, but it does not 
make it clear that the only comparative tests made were 
those of speed variation, and that of the two tests men- 
tioned—at Dock Ing and Leigh Hills respectively—the 
latter (which is electrically driven) showed the smaller 
speed variation. 

The statement that (in the mechanically-driven mill 
‘*the amount of cyclical variation was not so great as 
been anticipated” is an example of the misleading way in 
which the report is worded. It suggests that the com- 
mittee were unscientific enough to form a previous opinion 
on the matter, which was certainly not the case. The 
majority of the committee had never seen the mill, and 
the anticipations referred to were of unknown amoun 
and existed in the mind of some unknown person. 
submit that a vague statement of this kind should. have 
no an in such a report. 

o figures were presented to the committee on ths 
relative output of mechanically and electrically-driven 
machines, but to say that ‘‘no evidence of increased out- 
put from electrically-driven ines can be supplied ” is 
incorrect, and that ‘‘the committee have been unable to 
obtain ~ proof based on actual experience ” is more—it 
is misleading. Evidence of increased output due to elec- 
trical driving is available from all parts of the world, and 
IT am sure that the statement to the contrary made above 
f by the members of the 
Bradford Committee, nor would it be hy any unbiassed 
rson with a knowledge of the results of electrical 


riving. 

Several of the other conclusions are worded in the same 
curious manner. I will take as example those which state, 
‘where power is generated on the site the mechanical 
losses are less than the electrical,” and ‘‘ mechanical losses 
are excessive if the friction load exceeds 30 per cent.” 
These are generalisations which have not even a single 
test to support them. 

If the writer were disposed to generalise from the very 
large number of tests which he has made in woollen mills, 
he might, with justice, disagree with both of the above 
conclusions ; but it is, perhaps, sufficient to point out that 
on such vital points as these the report furnishes conclu- 
sions without data—bricks without straw. 

For the reasons given above, I dissociated myself with 
the report, and I much regret that it should have been 
issued without fuller a png” a Pe 

am, Sir, yours, &c., 
z W. B. Woopnovse. 

Thornhill, near Dewsbury, November 9, 1909. 





ENGINEERING AND MACHINERY EXHIBITION IN Man- 
CHESTER, 1910.—The proprietors of the Engineering 
Review have decided to mote an Engineering and 
Machinery Exhibition, to held in Manchester in the 
autumn of 1910. A hali has been decided upon, and Mr. 
Walter Cawood, manager of the Gas Exhibition of 1907, 
&c., has been selected as manager. The promoters have 
taken up this matter since no purely engineering and 
machinery exhibition has been held in Ncomehunter or the 
last twenty-two years, and no better time could be chosen 
than when, as now, trade, after a period of depression, 
has taken an upward turn. The Exhibition will open on 
October 14, and close on November 5, 1910. The head 
office is at 16, John Dalton-street, Manchester. 





Conrracts.—The single-track centre-pier swing-bridge 
of the Baltimore and Ohio Railroad over the Cuyahoga 
River has been replaced by a double-track Scherzer rolling- 
lift bridge having a movable span of 200 ft. between bearing- 
centres. The board Air Line and the San Pedro, 
Los Angeles, and Salt Lake Railway have each recently 
completed and placed in service a single-track Scherzer 
rolling-lift bridge. A similar lift-bridge was also recently 
selected and under contract for construction as the 
movable portion of a long causeway being built to connect 
Galveston with the mainland. Among the other orders 
received by the Scherzer Company are a bridge for the 
Buenos Aires Great m ilway, to cross the 
Riachuelo River at Buenos Aires, A tina ; an electric 
——— and highway bridge for the city of Dublin, 
Ireland ; a bri to cross the Lachine Canal, Canada, 
for the use of the Canadian Pacific Railway.—During 
October, Mason’s Gas-Power Company, Limited, Man- 
chester, booked orders for nine of their ‘‘ Duff” gas-pro- 
ducers, including a repeat order for two 10-cwt. producers 
from Messrs. Brown Bayleys’ Steel Works, Limited, to be 
used in connection with their steel-melting furnaces ; and 
two producers for Messrs. Latch and Batchelor, Limited. 
They also received an order to ship two ucers for 
the Commonwealth Oil ae = Limited.— Among 
the “3 recently booked by Messrs. Andrew Barclay, 
Sons, and Co., Limited, Caledonia: Works, Kilmarnock, 
ig :—Two locomotives for a company in’ India ; three 
t-class locomotives for Japan ; one 14-in. crane loco- 

: Padgy if Ay oh pepiee 5 one 74a. qune 
locomotive, tc one 9-in. narrow-gauge loco- 
both for British Colonies; also a number of stan- 

and works, — 
Rehders, and Co., ‘Limited, have 

recently booked orders for ‘‘ Sarco” fuel-economy rw 
alities :—One for the municipality of Py London, S.A.; 
five for the municipality of Sydney, N.S.W.; one for the 
Adelaide Tramway Trust; and four for the Melbourne 
Electric Supply Company, Limited. 
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-BLACKWELLS ISLAND BRIDGE ACROSS THE EAST RIVER, NEW YORK. 
(For Description, see Page 644.) 
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"APPRENTICESHIP. 
Tue word ‘‘ pedagogue” is writ large over the 
whole of the report on apprenticeship presented by 





468 | the Education Committee at the last meeting of the 


London County Council. In fact, it might almost 
have been introduced by the Committee as “by 
and with the advice ” of the teachers in the primary 
and the technical schools. It would appear from 


658 | the report that even the little information obtained 


from employers of labour was derived but in- 


659 | directly, and reached the Committee only after it 
had filtered through the medium provided by the 
)| principals of the various technical colleges and 


trade schools. As far as can be gathered, it would 
seem that the data thus circuitously collected have 
had no influence whatever in moulding the views of 
the Committee ; but this contempt for expert opinion 


2| has long been familiar to those conversant with the 
663 | ways of popularly-elected bodies, and is, therefore, 
664 | in no way new or surprising. 


It is in this instance | a 
more unfortunate since a very large discount indeed 
must be made before assessing the importance to 
be attached to the opinions of those engaged in the 


’| profession of teaching, since naturally, and often 


indeed unconsciously, every man has a tendency to 
— ae importance of his own office or occupa- 
tion. ere isnothing like leather,” says the cobbler; 





‘*a classical education is the one certain method of 
turning out a master of men,” says the honours 
man, who has himself become a master of boys; and 
more schooling is the remedy offered for the evils 
of casual and unskilled labour by the pedagogues 
and literary. gentlemen consulted by the Educa- 
tion Committee of the London County Council. 
The admitted fact that London employers are 
adverse to these views, in place of giving pause for 
an inquiry into the reasons for this opposition, has 
merely led to the proposal that, since this expert 
opinion differs from that of the Council officials 
and school-teachers, legal powers must be obtained 
to override it in the favour of the necessarily inte- 
rested opinion on which the Committee is disposed 
to lean. 

The scheme recommended is briefly as follows :— 
In the first place the school-leaving age is to be 
raised to fifteen, manual training being a special 
feature of the last year. Next, all employers are 
to be compelled to send to a trade school, as half- 
timers, all persons employed by them less than 
eighteen years of age. 

In support of these recommendations, the Educa- 
tion Committee report that lads leaving school at 
fourteen take a year to find congenial and per- 
manent employment, and this wanderjahre they 
assert it be abolished by raising the age-limit. 
Assertion is, of course, a simple form of disputation, 
but only a politician considers it a conclusive one. 
Those of us with no special personal axes to grind, in 
this matter of the training of the youths of the coun- 


-| try, would, however, like some further evidence than 


the mere ipse dixit of officials and amateurs that the 
change in question would have the desired result. 
In all probability the alteration would simply mean 
that a lad would settle down to steady work a year 
later than at present, and would still indulge in 
twelve months of experimenting. 

As regards the recommendation of half-time 
apprenticeships, practical experience in the engi- 
neering trades has only served to emphasise its 
drawbacks, as applied under existing conditions to 
the vast majority. An industrious lad who serves, 
for instance, a regular apprenticeship as fitter and 
erector is a fairly capable mechanic by the time 
he is eighteen. If, however, he has to spend half- 
time at a trade school, this will merely mean that 
he will be kept on unimportant and uneducative 
work until, having at length become a full-timer, 
his foreman can entrust him with better jobs, in 
the certainty. that they will be completed within a 
reasonable time. The exceptional skill of the 
English mechanic, as compared with his Conti- 
nental rivals, has recently been eulogised by 
Professor Flamm, of Charlottenburg; and the 
system of train ap which secures this result cannot 
be revolutioni without very considerable risk. 
In defence of their proposals, the Committee state 
that the experience of many years has shown that 
evening continuation classes cannot adequately 
meet present needs. This, so far as the engineering 
trades are concerned, is a complete misstatement 
of fact. Some exceptional lads, it is true, are not 
physically capable of profiting by instruction in the 
evening after a long day in the shops ; but experience 
shows conclusivély that this is not true of the 
orobet lad, who, if not thus engaged, is in all 

bability worse occupied. 

Apparently no trouble has been taken to ascer- 
tain what methods of training are in vogue in other 
industrial districts. There is ao reference whatever 
to the excellent a of training apprentices 
inaugurated on the North-East Coast some six years 
ago. Here many employers have shown themselves 
sufficiently far-sighted to attempt, and with very 
considerable success, a revival of the best features 
of the old system of apprenticeship. They have 
recognised, and the movement, we are glad to 
say, is growing, that they have a duty to the lads 
they employ. Thus the scheme of ap gps 1 
in vogue at several of the large works provides 
not only that the apprentice shall be given a fair 
opportunity to acquire skill in each branch of his 
trade, but itis in not a few cases definitely laid down 
that the youth must attend certain evening classes 
et the winter months. Marks are awarded 

y for time-keeping, good conduct in the 
shot and for proficiency in the evening studies, 
and marks carry with them an increase of pay. 
Further, whilst recognising that it is not too much 
to ask a healthy lad to attend classes for a couple of 
evenings a week, several of the firms have made 
arrangements by which the most capable shall be 
given facilities for further study. In some cases 






























EE nd ma coments A 3 rn at 


ie la 


ii uu: 


656 


ENGINEERING. 


(Nov. 12, 1909. 








these selected apprentices are excused from coming 
in before nine in the morning during the winter 
half of the year, with a view to enabling them to 
take up a greater number of classes. These, no 
doubt, will necessarily lose something in the shops, 
since foremen will not give them as good jobs as 
they will to lads working full time; but in all 
probability these selected apprentices will not ulti- 
mately have to earn their living by manual labour, 
and, therefore, great dexterity and experience in 
this regard is less important to them than it is 
to the full-timers. 

In other cases the selected apprentices are allowed 
to work on the sandwich system, attending a day 
college during the winter months and the works 
during the summer ; but we question whether in the 
majority of cases this plan is as advisable as the 
giving of greater facilities for evening work. The 
complete interruption of shop-work fora prolonged 
period must have some’serious drawbacks. In one 
way or another, however, firms throughout the 
country are honestly endeavouring to solve the pro- 
blem of apprenticeship, and it is most extraordi- 
nary that no appeal whatever to their experience 
appears to have been made by the Education Com- 
mittee of the London County Council. A complete 
list of such firms would exhaust our space, 
but they are to be found in every part of 
the country. In the eastern counties Messrs. 
Clayton and Shuttleworth have an excellent system 
in operation. On the North-East Coast the name 
of Messrs. Richardsons, Westgarth, and Co. may be 
mentioned, whilst in the Clyde area a particularly 
well-developed scheme is in operation at the works 
of Messrs. Barr and Stroud. These instances could 
be very greatly multiplied. Being prepared by prac- 
tical men, there is, in all of the schemes in vogue, a 
distinction made between apprentices qualified to 
benefit by an extended course of study, and others 
who, though capable of becoming excellent workmen, 
are less intellectually acute. The a ery scheme 
of the London County Council proceeds on entirely 
different lines. Each and all are to be treated 
alike, and the enormous classes which would result 
from its adoption would undoubtedly be greatly to 
the advantage of the Council’s advisers in the 
matter, whoever else might or might not benefit 
by the system outlined. 

It would, we consider, be far better policy to 
work in conjunction with the employers of labour 
rather than in opposition to them, as is suggested. 
To this end some sacrifice might well be made of the 
admitted superfluity of the ‘‘ literary” scholarships 
now awarded, the funds thus liberated being 
applied to promoting apprenticeship, thus further- 
ing the efforts of certain very excellent societies 
now engaged in similar work. This view, for reasons 
sufticiently obvious, does not, however, commend 
itself to the advisers of the Education Committee. 
In fact, these would seem to hold the opinion 
recently expressed by Mr. Oscar Browning—viz., 
that there is only one form of education, and that 
is literary education. This, of course, is merely 
one of the absurdities from which no clever man is 
entirely free, and, as pointed out at the meeting of 
the educational section of the British Association at 
Leicester, a skilled workman is really educated in 
the best sense of the term. 

Apart from financial considerations, which cannot 
be entirely disregarded, something might be said 
for the scheme of the Committee were it applicable 
merely to those not entering upon regular appren- 
ticeships. As matters stand, there is a strong in- 
ducement for a lad on leaving school to take up the 
best-paying job on offer. , Heart and van- 
guards receive substantially higher wages than 
those who are being taught a trade, but if the latter 
only were allowed to leave school at fourteen years 
of age, the attraction of the temporarily higher pay 
would be very largely discounted. Further, the 
half-time system between the ‘years of fifteen and 
eighteen, as proposed, would, apart from ques- 
tions of cost, have no drawbacks, and many ad- 
vantages, in the case of unskilled callings. It 
would matter little to a railway company whether 
they employed one van-guard for a whole week 
or two for three days each. An extension of the 
system proposed to those engaged in learning a 
trade under proper apprenticeship rules, on the 
other hand, would merely mean an unwarranted 
interference with the most important part of 
the education of the average lad. Experienced 
observers are unanimous that manual dexterity is 
capable of greater development between the ages 
of fourteen and eighteen than at any subsequent 





period. The nimbleness of the fingers at this time 
of life is extraordinary, and skill, if not acquired 
then, can only be attained later on with greater 
travail. 








THE WEIGHTS OF MONOPLANES AND 
BIPLANES. 


THE most essential division between the various 
classes of aeroplanes is that between the monoplane 
and the biplane. There have, of course, been 
machines which do not fall into either of these 
classes, such as the triplanes, but these have, so 
far, had so little success that they may at pre- 
sent be neglected. We gave some particulars of 
the methods of construction of the frames of these 
two types in our issue of November 5, and pointed 
out that the two planes of a biplane form in them- 
selves a deep trussed girder, while the planes of a 
monoplane have to be more or less elaborately 
stayed. The biplane should therefore be theoreti- 
cally the lighter structure, and it is interesting to 
see to what extent this is likely to be borne out 
in practice. It will be convenient to compare the 
two types mainly on a basis of equal area in the 
main planes, though this is not absolutely accurate. 
The real comparison should be which type will 
carry the greater load with a given engine-power 
and area, for two machines might be of equal weight 
and area of the main planes and yet not carry an 
equal load, owing to the planes in one being more 
eflicient than the other. 

As the aeroplane at present carries a very small 
load in proportion to its own weight, very small 
differences of weight are of importance. Thus in 
many aeroplanes a saving of 10 per cent. in the 
weight of the plane itself would mean carrying 
something like double the petrol or double the 
number of passengers. It is therefore necessary 
to compare the weights somewhat carefully. 

The simplest way of considering the effect of the 
monoplane or biplane system of construction on 
the weight is to assume that all parts, except the 
main planes, are the saine in each case. This is 
very seldom so in practice, as the arrangement of 
the elevating planes, &c., is often different, but 
there is no essential reason why it should not be 
so. The majority of biplanes have an elevating 
plane in front anda tail behind, whereas the mono- 
planes have only the tail behind. 

In this case the weight of these parts will un- 
doubtedly be greater in the biplane than the mono- 
plane; but biplanes have been built with no elevat- 
ing plane in front, and with a backbone and tail 
very like a monoplane, and in this case the weight 
will be the same. We will, therefore, assume 
two aeroplanes having the same backbone and tail, 
with the same engine, propeller, accessories, and 
yassenger, the only difference being that the one 

as a single main plane, while the other has two 

superposed, the combined area of the two being 
equal to that of the monoplane. The greater 
part of the weights is thus the same, and the 
difference is simply in the main wings. 

It must be premised that in the case of the 
biplane it is necessary to put the planes at some 
considerable distance apart, as if placed too close 
together there is a very serious loss of efticiency. 
The usual distance is about equal to the width of 
the wings—that is to say, about 6 ft. in a fair sized 
machine. This in practice involves a girder too deep 
to get the best results as regards weight, as the 
parts cannot be made of the lightness which theory 
would prescribe, while the struts between the 
cpa are very long, and therefore somewhat 

eavy. In comparing the planes themselves we 
see that a good many of the parts are common to 
both. Thus the whole surface must be covered 
with fabric in both cases, and this must be carried 
on battens, and therefore the fabric and battens will 
be the same in both cases, provided both are double- 
surfaced. It is, however, almost the invariable 
practice to double-surface monoplanes, while biplanes 
are often single-surfaced ; and in this case there is 
a saving of one thickness of fabric over the whole 
surface of the wings. As, however, the double- 
surfaced wing should give slightly better results 
in lifting power, owing to the spars being enclosed, 
the weight of the second surface may probably be 
neglected. The parts in which th.2 difference of weight 

rincipally lies are the main spars and their supports. 
n both cases there are two main spars right across 
the wings. In the case of the biplane, however, 
these are supported by struts and ties at very 
frequent intervals, while in the case of the mono- 





nee they only have a few ties. The spars in tle 
iplane can therefore be made a good deal lighter 
than in the monoplane. The latter has also two 
struts to take the ties ; the lower one, however, is 
often used as of the running chassis, and i) 
this case its weight can be neglected. On the other 
hand, in the biplane there are a great many struts 
between the main planes, each about 6 ft. lony, 
and these will weigh a very perceptible amount. 
The ties of the monoplane are very much fewer, 
but they are longer, and have to take a muci 
greater strain, and, as a failure of one of them 
might be disastrous, they are probably usually 
made with a larger factor of safety. We have, 
therefore, simply to set the struts and ties between 
the planes of the biplane against the extra weight 
of the main s and the struts and ties of the 
monoplane. hich of these are actually the lighter 
in any particular case no doubt depends largely on 
the skill of the designer ; but with equal skill it 
seems probable that there would be a distinct saving 
in weight in the case of thé biplane, but it would 
only represent a very small amount. 

It is impossible at the present time to ascertain 
from the weights of actual machines how far 
these conclusions are borne out in practice, as 
to do this it would not only be necessary to have 
the exact weights of a large amount of machines to 
average, but it would also be necessary to know how 
these weights are made up. In many cases, for 
instance, a particular make of aeroplane is identified 
with a particular make of engine, and the actual 
weight may depend on that of the engine, and not 
on the construction of the aeroplane. The weight 
of the chassis which carries it may also vary, accord- 
ing to what provision the designer makes for landing 
on rough ground, &c. As far as can be seen at 
present, however, the actual weights of biplanes and 
monoplanes: of the same wing surface and horse- 
power are not very different. The table below gives 
particulars of three representative machines of each 
type as far as they are available. 
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Biplanes :— sq. ft. ib. Ib. Ib, sq. ft. 
Wright .. ..| 540 25 1040 1.94 41.6 21.6 
Farman . é 410 50 1210 | 2.95 24.2 8.2 
Curtiss .. --| 270 30 550 = 2.04 18.3 9 

Monoplanes :— 

“Antoinette”... 365 50 1040 -2..93 20.8 3 
Blériot .. 150 25 480 3.2 19.2 6 
2.08 8 3.8 


“Demoiselle” .. 115 30 240, 2 


It will be seen that the machines are of very 
various sizes, and it will be convenient for com- 
parison to take the large and small ones separately. 
In the case of the large machines we have the 
‘* Antoinette ” and Farman of equal horse-power 
and nearly the same surface, and in this case the 
‘* Antoinette” is the lighter, both per square foot 
of surface and ‘per horse-power. On the other 
hand, the Wright is lighter than either per square 
foot of surface, but heavier per horse-power ; and 
it appears that if its power were increased to that 
of the other two, it would probably be of equal 
weight. Both the Wright and Farman, however, 
have both an elevating plane in front and a rudder 
behind, and the weight could possibly be reduced 
if the former were done away with. Comparing 
the Blériot and the Curtiss, it will be seen that the 
latter is the lighter, both per square foot and per 
horse-power, the difference per square foot being 
considerable. The actual weight of the Curtiss is, 
however, 66 Ib. more, as it is a larger machine, and 
the question would be therefore whether the Bleriot 
could have its surface increased 122 7 feet and 
horse-power by 5 within this weight. Probably with 
the same constructive methods it could not. On the 
other hand, the ‘* Demoiselle”’ is as light as the 
Curtiss per square foot of surface and half the weight 
per horse-power. This is, however, largely due to 
the very light chassis and accessories. On thie 
whole, therefore, there seems no reason at present 
to doubt the conclusion drawn from theory that the 
biplane should be slightly lighter for an equal area 
of main plane, but that the difference is very smai:. 
This being so, the monoplane should certainly ha\e 
the advantage in carrying weights, for there is 110 
doubt that there it is distinctly the more efficient. 
Besides this, the air resistance of a biplane of « 
given surface must be greater on account of the 
numerous struts and stays to force through the 
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ir.. That is to say, to carry a given weight at a 
viven speed the monoplane should not require 
cuite so much surface or horse-power. If, there- 
fore, the weight per square foot of surface is prac- 
tically the same, the monoplane will actually be 
distinctly the lighter, and therefore there should be 
a greater margin available for load to be carried. 

Experience can only decide this and many other 
points, and there are, of course, many other things 
necessary in a practical aeroplane besides the capa- 
city to carry weights. It is quite possible, and, in 
fact, likely, that_aeroplanes will develop into some- 
thing very different from either the present mono- 
plane or biplane, and the question of ease in control 
and many other things have to be considered. 





THE OUTLOOK IN THE ELECTRICAL 
INDUSTRY. 

From a shareholder’s point of view the manufac- 
ture of electrical machinery in this country has 
been an unsatisfactory business for years past. 
One or two firms have done well, and a few have done 
moderately, but on the average the return for the 
capital invested has been most disappointing. Un- 
fortunately there are no immediate signs of improve- 
ment, and many firms are finding considerable 
difficulty in carrying on their works. Prices have 
fallen during the last eight or nine years some 
50 per cent., although the cost of raw material has 
risen in the same period by a similar or greater 
percentage. 

In order to meet the present stringent condi- 
tions, manufacturers have been obliged to cut down 
their stafis to the lowest working limit, and in 
many cases the minimum, consistent with any sort 
of efficiency, has been reached. The conditions 
have further been met by a reduction in the cost of 
manufacture, following improvements in method 
and design. Electrical practice is as yet young 
enough for the best details of construction and 
method to be still undeveloped. Men have been 
engaged on the problem of the best design of packing 
for a steam piston for more than a hundred years. 
They have been winding armatures for less than 
twenty. As a consequence a large part of the 
decrease in the manufacturing cost of electrical appa- 
ratus which has taken place in recent years has been 
attended by an actual improvement in product, and, 
in as far as the present stringency of prices has 
assisted in bringing about this cheapening and im- 
provement, it may be considered to have acted for the 
ultimate good of the industry. Mr. R. K. Morcom, 
in his presidential address to the Birmingham Local 
Section of the Institution of Electrical Engineers, 
on the 3rd inst., stated that his experience is that 
‘‘our manufacturers now turnout the finest machines 
in the world at prices far below their true value.” 
This is valuable testimony from an outsider. Mr. 
Morcom was doubtless referring more particularly to 
medium and large-sized generators for direct coup- 
ling to high-speed engines, and his remark is, no 
doubt, justified ; but we are inclined to think that 
there has been a tendency in certain directions, 
and in certain quarters, to depart from a high stan- 
dard previously reached. It is to the interest of 
no one, neither supplier nor supplied, that appa- 
ratus should be all at far below its true value. 
The tendency under such conditions is undoubtedly 
towards a cutting down of ratings and factors of 
safety, and generally towards less reliable appa- 
ratus. It is not necessary to look on this state- 
ment in the light of an attack on British manufac- 
turers ; as we said, a large part of the cheapening 
of apparatus has been due to improved designs and 
methods ; but the fall in market value has been 
greater than can be met in this way, and a certain 
amount of illegitimate cheapening has been carried 
out. The manufacturer can hardly be blamed for 
this ; he is at war with impossible conditions, and, 
in common with the rest of us, his first law is self- 
preservation. This sort of thing would automa- 

‘ly rectify itself if the market reached a satis- 
inclory state. 
“heapening the cost of manufacture by methods 
itmate or otherwise has, unfortunately, not 
rought down the cost of apparatus to a figure 
responding to the selling value, and manufac- 
ivers have been obliged to consider various methods 
‘ meeting, or attempting to mect, the situation. 
© question of some form of combination for the 
regulation of prices, such as isin existence between 
the cable-makers, has been frequently suggested. 
Owing, Lowever, to the remarkable variety of ap- 
paratus dealt in by our electrical firms, it is diffi- 
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cult to see that any such combination is possible, 
unless it take the form of an actual fusion of in- 
terests. The situation is, however, so com- 
plicated, and the number of firms so great, that 
it is difficult to think that any such fusion 
could be arranged, and in any case the question 
of foreign competition in the home market, 
which has almost died out in the heavier lines 
owing to the deplorable prices ruling, would have 
to be fateh | 

Mr. Morcom, in his address, gave some interest- 
ing particulars relating to the electrical business 
since the beginning of the century. The trend of 
trade generally, as indicated in the Board of Trade 
returns, was upwards on a fairly steep curve from 
1900 to 1908, except that 1904 and 1908 were 
notable periods of depression. The depression of 
1904 was masked in the returns by the demands of 
the Russo-Japanese war, but a study of the returns 
of those trades which are the chief customers for 
electrical apparatus and power show a falling off all 
round, with the single exception of those relating 
to the textile industry. The depression of 1908 
was masked by nothing and was very severe all 
round. The rate of expansion of the supply of 
electricity for lighting, power, and tramways is 
another indication of the growth of the industry, 
and this rate shows a decrease in recent years. 
The actual returns relating to the electrical trades 
are incomplete and unsatisfactory, but they indicate 
generally that our imports of electrical machinery— 
1.€., heavy decile appacsiah—tave since 1903 
remained fairly constant at about 600,000/. a year, 
while our exports of the same class of apparatus 
have risen in this period from just under halfa 
million to one and one-third millions. Figures for 
electrical apparatus other than machinery show an 
almost steady rise in imports and serious falls in 
exports in 1904 and 1908, 

here are, of course, no figures available relating 
to the extent of the home trade, but Mr. Morcom 
made an effort to estimate it by obtaining a figure 
for the proportion existing between the home and 
foreign trade of a number of firms, and also details 
as to the number of employés. From this informa- 
tion he gives the average ratio for 1908 as 314 per 
cent. foreign trade, and 684 per cent. home trade, 
and estimates that the home consumption is in the 
neighbourhood of three million pounds, the exports 
one and one-third million, and the imports half a 
million. These figures relate to heavy electric 
machinery, and exclude fittings, lamps, &c. 

Apart from periods of depression, there is evi- 
dently, as is to be expected, an expanding market 
for electrical machinery, but, despite this, there 
has been for many years a gradual fall in the selling 
price of apparatus. Mr. Morcom gave some figures 
for generating sets. for direct-coupling to high- 
speed engines, which show that from 1901 to the 
present time the selling value has fallen by some 
50 per cent. The prices have fallen continuously 
from 1901—slowly up to 1904, then rapidly, and 
afterwards slowly again. This fall has been accom- 
panied by a rise in the price of copper and pig iron. 
Copper doubled in value between 1894-5 and 
1906-7, while pig iron in 1908 was nearly 70 per 
cent. above the figure for 1901. 

It will be seen that the curve of trade which 
sloped upwards again after the slump of 1904 did 
not affect the selling prices for electrical machinery, 
which continued to fall steadily. The cause of 
this continuous fall is, we believe, partly due, as 
already stated, to improvements in designs and 
methods; but these improvements have been 
largely forced on by external circumstances, and in 
the end the fall must be explained by over-pro- 
duction, or, rather, by over-productiveness. Elec- 
trical manufacturing suffered a severe set-back in 
the early eighties owing to the rush of capital into 
a promising, but comparatively unestablished, 
industry, and something of the same sort happened 
at the beginning of the century, when, in response 
to increasing business and great advances in the 
application of electricity in other countries, many 
of the older firms increased their capital and en- 
larged their shops, and many new companies were 
established, some on a very large scale. 

Mr. Morcom suggested that as the capitalisation 
which caused the slump in the early eighties was 
justified in the ‘nineties, ‘so it was reasonable to 

ope that the capitalisation of the first decade of 
this century may be justified in the second. In 
our opinion, however, he hardly laid stress enough 
on the importance of the export market. Indeed, 
when speaking of the extension of the home market 








he stated that, apart from the Colonies, ‘‘ the other 
great markets of the world are practically closed to 
us.” So far from agreeing with this, we hold that 
in the cultivation of their export business lies the 
salvation of our large electrical firms. The home 
market will undoubtedly extend, but not much 
more rapidly than at present; while the hopes 
of wholesale railway electrification, of which so 
much was expected some ten years , are ve 
largely illusory. That railway electrification will 
extend s without saying, but we see no 
likelih of any boom in that direction. Im- 
portant jobs will be carried out from time to time, 
and it is quite possible that a period of good trade 
may result in a considerable amount of work 
being carried out in a comparatively short period, 
but it must be remembered that when any of our 
railways come to possess any considerable length of 
electrified line, the probability is that they will 
undertake the manufacture of a large part of their 
electrical equipment themselves, as the Lancashire 
and Yorkshire Railway Company have started to 
do at the present time. 

Promises of wonderful developments in railway 
work or other extensions of the home market are 
of little interest to shareholders who have been 
waiting for a dividend for ten years or so, and, 
as we said, the present hope of electrical com- 

nies appears to lie in the cultivation of export 

usiness. The relative figures for home and 
export trade given by Mr. Morcom are of great 
interest, and we would suggest that the percentage 
representing exports has grown up during quite 
recent years. 

It is quite outside our purpose or our pro- 
vince to discuss this question of export business in 
relation to tariff reform, to which a consideration 
of it would appear to lead ; but certain conclusions 
in regard to it may be drawn which are really out- 
side any questions of tariffs or no tariffs. At the 
present time, for instance, there is a quite con- 
siderable export of electrical machinery from this 
country to South America, and there is no reason 
why this market should not be greatly deyeloped. 
The demand is great and will increase for many 
years tocome. The cultivation of such a market 
as this is almost entirely a matter of salesmen. 
It is, of course, easier for us to say this than for 
the managers of a British company, who find it 
necessary to keep their staff-expenses down to 
the lowest possible limit, to act on it. The 
keeping of an adequate staff of salesmen in South 
America is not a cheap matter. For any success 
the men must be of the best class and must be 
well paid, but we believe that expenditure in that 
direction, if undertaken carefully, will be amply 
justified. At the present time the large Conti- 
nental manufacturing companies maintain selling 
staffs in this territory. Owi to their better 
financial position they can do this more easily than 
their British competitors ; but any effort which 
British companies are able to make with a view to 
covering this field better is likely to be amply 
rewarded. 

South Africa is another most promising and 
developing field to which much electrical machinery 
is now being exported, and to which manufacturers 
may well direct considerable attention. In some 
quarters there has been a tendency to favour 
German material in this market, but none the 
less a large amount of British material has been 
sent out, and the recent appointment of an English 
chief engineer to a large company which has been 
notoriously pro-German suggests hopes in what 
recently appeared most unlikely directions. India 
is another country in which more could be done, 
and there is no reason why a large part of the 
trade now in the hands of American companies 
should not be obtained for this country. Further, 
it is quite possible to develop trade with the Con- 
tinent—Spain, Russia, Norway, and several other 
countries are already customers for a fair amount 
of our material, and a vigorous selling policy is 
likely to considerably increase their value as elec- 
trical markets. 

We are fully aware that the carrying out of an 
a policy of this sort is a matter of some 
difficulty ; but it is, at any rate, a policy of hope, 
and as there is nothing to be set, against it except 
the scrambles for an over-supplied home market, 
it is difficult to see that manufacturers have any 
choice. Many of our more enterprising firms have 
seen this, and the present proportion of 314 per 
cent. export business is the hopeful result of a com- 
paratively few years’ work in a new field. 
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RECENT CASES ON THE LAW OF 
ARBITRATION. 


ALTHOUGH some people prefer a court of arbitra- 
tion to the legal tribunals of the law, it does not 
follow that he who goes to arbitration will escape 
law altogether. The rights of those who have their 
disputes settled in this manner are clearly defined 
by law. The powers, duties, and liabilities of the 
arbitrator himself are within the jurisdiction and 
control of the court. Consequently it is not sur- 
prising to find cases reported from time to time in 
which persons try to evade the consequences of an 
adverse award by questioning the legality of the 
proceedings. 

Seeing that engineers and contractors are often 
interested in contracts which contain an arbitration 
clause, and are therefore liable to be parties to arbi- 
trations, it may be convenient to summarise a few 
of the more important recent decisions. 

When Arbitration Proceedings may be restrained. 
—It is material to notice that in cases where there 
is an arbitration clause in a contract the parties 
must, as a rule, have their disputes decided in the 
manner they have themselves chosen. The juris- 
diction of the Court is not ousted ; but the settle- 
ment of the question by the arbitrator is made a 
condition precedent to the right of the parties to 
go to law. If, for example, a building contract con- 
tains an arbitration clause, and a dispute arises as to 
how much is due to the builder, then, if he bring 
an action for the amount which he says is due, 
the building owner may apply to the Court to stay 
the action on the ground that there is an arbitra- 
tion clause. In order to succeed in such an appli- 
cation, however, he must be able to show that he 
has taken no step in the action. Thus, if he were 
to put in a defence, he would be taken to have 
adopted the proceedings. 

It has lately been decided that where there was 
an arbitration clause in an agreement, and one 
party brought an action, and the other consented to 
render an account, he could no longer insist on 
arbitration (Ochs v. Ochs, 1909, 2 Ch. 121). It has 
also been held that a County Court Judge has 
power to stay an action brought in his Court on the 
ground that the dispute should be settled by arbi- 
tration (Morriston v. Brooker, 1908, 1 K.B., 403). 
It should be added that there have been many 
cases decided in relation to the question, whether 
parties to an arbitration have precluded them- 
selves from insisting on this form of trial ; and the 
question has to be answered in the light of the 
facts of each case. 

Who may be Arbitrator.—The next question 
worthy of notice is, Who may act as arbitrators ? 
Speaking generally, anyone may be agreed upon 
to act as arbitrator; but in practice it is usual 
to take steps to ensure that some person conversant 
with the subject-matter of the dispute shall so 
act. It has been decided, however, in recent cases 
that an agreement to refer disputes to a foreign 
tribunal entitles a defendant to a stay of proceed- 
ings in this country (Kirchner’v. Gruban, 53 Sol. 
Journ, 151). As a general rule, a contract which 
has an arbitration clause provides that the 
arbitrator shall be one of a particular class 
ov association which has to do with the subject- 
matter of the dispute. For instance, it will gene- 
rally be agreed that a member of Lloyd’s shall decide 
a question of marine insurance, or that an engineer 
shall be arbitrator to settle questions between em- 
ployer and contractor. This leads us to the con- 
sideration of a very recent case (Jungheim +. 
Hopkins, 1909, 101 L. T., 398) which is reported in 
the Law Times reports for November 6, 1909. 
There the plaintiffs and defendants entered into 
« contract which contained a term that any 
dispute arising thereunder should be referred to 
two arbitrators, who were to be members of a 
certain association. The terms of the clause were 
that :—‘** The arbitrators appointed shall he in all 
cases principals engaged in the: corn trade as mer- 
chant millers, factors, or brokers, and shall also be 
members of the London Corn Exchange, the Baltic, 
or the London Corn Trade Association, and residing 
in the United Kingdom.” A dispute having arisen, 
each party appointed an arbitrator, and an award 
was duly e. Neither arbitrator was a member 
of one or other of the associations named in the 
contract, a fact which was not known to one of 
the parties until after the award was made. He 


then brought an action to have the award declared 
null and void. It was contended on his behalf that- 


sent of the parties, and that there could be no 
consent where a party proceeded in ignorance of 
the fact that the arbitrators were not properly 
qualified. Mr. Justice Pickford, who tried the 
case, took this view, and said that the award should 
be set aside. 

Let us apply the principle of this case to the 
class of case with which engineers are most familiar. 
Contracts for large works usually contain a provi- 
sion that disputes shall be referred to the decision 
of someone appointed by the President of the 
Institution of Civil Engineers. It is ‘clear that 
an award made by a person who was not so ap- 
pointed would be invalid unless the parties had 
agreed to waive the informality. 

The Arbitrator must not exceed his Powers.—An 
arbitrator has no power to decide upon matters 
which are not submitted to him. He must not go 
out of his way to decide points which do not form 

rt of the dispute. In a recent case (In re North- 

estern Rubber Company and Huttonbach and 
Co., 1908, 2 K.B. 907) a dispute arose with regard 
to a consignment of rubber which was to be de- 
livered at Tisetendl. The buyers complained that 
the rubber delivered was not in accordance with 
contract, and refused to take delivery. The dispute 
was referred to arbitrators, who found that the 
goods were not in accordance with contract, but 
must be accepted by the buyers at an allowance of 
10s. per ton. The award was upon an alleged 
custom said to be applicable to contracts for raw 
materials shipped to this country, that the buyers 
should accept the goods with an allowance for in- 
feriority of quality, where that inferiority was, in the 
NC ge of the arbitrators, not excessive or unreason- 
able. Ona motion by the respondents to set aside the 
award, the court, with counsel’s consent, directed 
an issue to determine the existence of the alleged 
custom, and upon the trial of the issue the alleged 
custom was found not to exist. It was held that 
the arbitrators had no jurisdiction to deal conclu- 
sively with the question of the existence of the 
custom, and that as the custom had been found 
not to exist in fact, the award compelling the re- 
Paar to accept goods not in accordance with 
the written contract was bad and must be set aside. 

An Arbitrator’s Fees.—As a rule, the fees of an 
arbitrator are fixed by himself, and are paid by the 
party who takes up the award. The arbitrator has 
a lien on his award for his charges.. It seems, also, 
that he has a right of action for his fees against 
the unsuccessful party. This is illustrated by the 
recent case of Brown v. Llandovery Terra Company, 
1909 (25 T.L.R. 625). In that case certain disputes 
between the defendants and another company were, 
by agreement, referred to arbitration. N. was 
pe a arbitrator by the defendants, and the 
plaintiff was appointed arbitrator by the other com- 
pany. The two arbitrators having failed to agree, 
the reference devolved upon the umpire, who, by 
his award, directed the defendants to pay the 
plaintiff's charges, but he left the plaintiff to 
recover those charges from the defendants. He 
(the plaintiff) then brought the present action. It 
was held that the plaintiff, although not appointed 
as arbitrator by the defendants, could maintain an 
action against them for his charges, as there was an 
implied promise by the parties to the submission 
jointly to pay the arbitrators and umpire for their 
services. 








THE TRENCH DISASTER AT THE 
ALEXANDRA DOCK, NEWPORT. 

Tue sudden collapse of the deep trench in con- 
nection with the lock entrance to the Alexandra 
Dock, Ne rt, Mon., which took place on July 2 
last, is no doubt fresh in the minds of our readers, 
for it was probably the worst accident of the kind 
in the history of engineering. Since the catas- 
trophe a long and exhaustive inquiry has been 
made, in order to find out, if possible, what it was 
that brought about the disaster, with a view of 
apportioning any blame, if there was any blame, 
and also with the object of avoiding such cala- 
mities in future. The inquiry was also necessary 
before the summing up of the Coroner could be 
completed. .This summing up has now been issued 
together with a report* by Mr. W. W. Squire, the 
engineer to the Alexandra Dock. The result of 


* Report to the Secretary of State for the Home De- 
partment on the Disaster at the Alexandra Dock, New- 
rt, which occurred on July 2, 1909, by Mr. W. W. 





the authority of arbitrators depends upon the con- 
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the evidence is in a way unsatisfactory, { 
although a t deal of information has be: 
gained, which must be of value to engineers : 
future, certain things are left unexplained. Wh, 
in the face of several distinct warnings that all w: 
not well with the timbering of the trench, the he» 
officials were never told about these warnings 
likely always to remain a mystery, inasmuch as t! 
one man—the walking ganger, Ratcliff—who h 
charge of the timbering, was so injured by th 
accident that he died before he could give evidenc». 
The facts brought out by the evidence, and con- 
tained in Mr. Resi’s report, are very clear, and 
up to a certain point leave no doubt as to what 
took place some little time before the collapse. 

The trench in question was in course of excavation 
for one of the side walls of the lock which was to 
form the entrance to the docks from the River Usk. 
The twoside walls of this lock had been successfully 
founded in treaches for about half their length at the 
inner end, partly through the old bed of the River 
Ebbw and partly through ground between the old 
bed and the foreshore of the River Usk. The total 
length of the trench that failed was about 238 ft., 
and about 139 ft. of this length at the south end 
was completed ready for the wall to be commenced, 
but there were 10 ft. or 12 ft. more of depth for about 
99 ft. to be excavated at the other end. The width 
at the south end was 30 ft., and at the north end 
37 ft., with a depth of about 56 ft. at the completed 
end. The trench had been timbered in the usual 
way adopted under such circumstances, and was 
considered satisfactory by all the officials, and the 
same form had answered perfectly in the sister 
trench. Sheet piles were driven around the trench, 
from the surface down to about 2 ft. into the gravel, 
or about 40 ft. down, and single king-piles were 
driven down the centre of the trench at intervals of 
22 ft. As the sheet piles were exposed when the 
excavation proceeded, they were supported inside 
the trench by walings, which were held against 
the face by horizontal timbers placed between 
them and the king piles. Horizontal timbers (cills) 
were also placed between the king piles down the 
centre of the trench. The walings, cills, and 
struts were placed every 4 ft. vertically. When 
the bottom of the sheet-piling was reached the 
gravel had to be supported by polling-boards 
held up by waling pieces, struts, and cills, as 
in the part above. 

When the accident occurred part of the polling- 
boards had been fixed and part were being fixed, 
the face of the gravel there being exposed. It was 
at this time noticed that the gravel crumbled and 
the piles came forward ; the timbers also creaked. 
The collapse took place immediately afterwards. 
Before this, however, an upward movement of the 
king-piles at the northern end of the trench had 
been noticed, and steps had been taken to stop 
this rise by means of rakers. Some of these 
rakers had been placed, while others were being 
got ready when the catastrophe occurred; in 
fact, orders were at the time being given by 
the ganger that the men should stay late and 
finish the job. Two weeks before this two king- 
_— dropped down, owing to the props being 
eft out during meal-times, and the struts were 
therefore out of line. They were, however, restored 
to their former position by jacks. A curious thing 
about all this is that no one person seems to have 
been acquainted with all the particulars, unless pos- 
sibly the ae ganger Ratcliff may have known 
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them. If he did, he failed to communicate them 
to his superiors. Perhaps he did not attach much 
importance to them, and regarded them as inci- 
dents likely to happen with any large timbering 
work, for it is well known that men who are con- 
stantly working under such conditions think very 
little of the dangers that always surround them. 
It may, of course, be questioned whether there was 
sufficient communication between the walking ganyer 
and his men, or between him and his superiors; but 
he hada high character for ability as a timberer, and 
-robably had full confidence in his own capabilities. 

reat confidence was also placed in him by the con- 
tractors, Messrs. Easton, Gibb, and Son. It is 
always easy to be wise after the event; but even 
if all the officials had known the whole of tle 
circumstances, it would possibly have made no di- 
ference, and the steps Got ware actually taken tv 
strengthen the timbering might in no way have 
been altered. The incident shows how necessa!) 
it is to exercise unremitting vigilance in all works 
of excavation, for it is essentially work carried 0” 





in the dark, and contains many unknown factors. 
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NOTES. 


Tue Posrrtion oF THE SoutH Maanetic Po te. 


Tue publication of Sir Ernest Shackleton’s book 
containing the account of the journey to the South 
Magnetic Pole made by Professor David and Mr. 
Mawson, adds another and a fairly trustworthy deter- 
mination of the Pole’s — to those which have 
been obtained during the last few years. The posi- 
tion assigned to the South Magnetic Pole by Mr. 
Mawson on January 16, 1909, was, south latitude, 
72 deg. 25 min. ; east longitude, 155 deg. 16 min. 
The greatest dip recorded appears to have been 
89 deg. 48 min., and some disappointment was occa- 
sioned by the failure to measure exact verticality 
of the needle. The small exploring party seems 
to have attached undue importance to the exact 
location of the Pole, as defined by the spot 
where the dipping- needle assumes a_ vertical 
position, for they made toilsome journeys to 
reach this illusory ‘‘will o’ the wisp.” The 
regular diurnal changes and the irregularities due 
to storms would cause the dipping-needle to be 
vertical, at slightly different times, over a consider- 
able area. A more trustworthy method of arriving 
at the exact spot is that adopted by Commanders 
Chetwynd and Creagh-Osborne in their treat- 
ment of the results obtained during the National 
Antaretic Expedition, 1901-4. The figures are 
shown in the small table below, together with 
those deduced by Dr. Chree and Mr. Bernacchi 
from the observations made by the latter in 1900. 
‘The accuracy attained in the observations made in 
the earlier expedition under Sir James Ross, in 1841, 
is a little uncertain. Two discussions of these 
observations have been made, one by General 
Sabine, the other by the late Professor J. C. 
Adams: the mean of these two results is given 
for comparison with modern observations :— 


Date. Latitude of | Longitude of 


Raploner. Approximate. | Magnetic Pole. | Magnetic Pole. 








j 8. E. 
i 1841 73.35 147.19 
Pernaechi 1900 72.40 152.30 
1903 | 72.51 156.25 
kleton 1909 72.25 155,16 


'\e motion is more considerable in longitude than 
latitude, but it must not be forgotten that 
length of a degree in longitude is in this lati- 
e reduced to about. 20 miles. In either element 
movement shown is not very regular, and 
igh a motion is clearly indicated, by a shift of 
roximately 200 geographical miles in less than 
ears, the annual motion cannot be determined 
1 greater accuracy than about one minute per 
im. The position of the North Magnetic Pole 

is not better determined, nor is it diametrically 

“| vosite the South Pole. The best determinations 

nade during the last seventy years agree fairly well 








in placing it near 70 deg. north latitude and 97 deg. 
longitude west of Greenwich. This point is situated 
on the west shore of the Boothian Peninsula, 
having the McClintock Channel to the south. The 
indications of a secondary magnetic pole in Siberia 
still further emphasise this want of symmetry with 
reference to the earth’s axis of rotation. 


ENGINEERS AND THE BrrtHpay Honours. 


It can scarcely be said that science has had full 
recognition in the list of honours conferred on the 
occasion of the King’s birthday, although there are 
on the list three or four names representative of 
various branches of applied science who are worthy 
recipients, and whose recognition will bring satis- 
faction to scientists generally. The peerage con- 
ferred on Sir John Fisher, the First Sea Lord of 
the Admiralty, deserves to be mentioned in this 
connection, because, in the first place, he has, during 
his whole career, done everything to encourage origi- 
nality in scientific work, and has been the means, 
directly and indirectly, of vast improvements in the 
mechanical features of naval defence. His elevation 
to the House of Lords is the reward also of the 
untiring effort and unfailing courage with which he 
has directed his great organising abilities for the 
reform of the Navy; and it is a satisfaction to 
reflect that when he leayes the Admiralty, as he 
must in the course of a few months, his services 
will still be available to the nation as a member of 
the House of Lords. Before this retirement we 
hope that he will complete his recognition of the 
predominance of mechanical science in the Navy by 
raising existing engineers to the full status of 
military rank, and thus obviate the dangerous 
anomaly which must soon arise when the junior 
engineer officers, admitted under the new system, 
will have higher rank, and be clothed in fuller 
authority, than the officers above them in experi- 
ence and length of service. In the list of Privy 
Councillors we are pleased to find the name of Sir 
Henry Enfield Roscoe, F.R.S., Emeritus Professor 
at Owens College, Victoria University, Manchester. 
Sir Henry has done great work for science. He was 
made Royal Medallist in 1874 for his study of the 
chemical action of light and of the metal vanadium. 
He was president of the Chemical Society in 1882, 
and of the British Association in 1887. He well 
merits the great distinction of being one of His 
Majesty’s Privy Councillors. Amongst the new 
baronets is Mr. W. J. Crossley, the chairman of 
Crossley Brothers, Limited, engineers, Manchester, 
and one of the original directors of the Man- 


| chemistry of paints and painti 





has contributed in no small degree to the recent great 
advance in ordnance by his many inventions, and 
has thus materially improved our naval and land 
defences. Another of the new knights is Pro- 
fessor William A. Tilden, D.Sc., Dean of the Royal 
College of Science since 1905, and closely identified 
in recent years with the progress of chemistry. 
In view of his services in trade disputes, many 
will be pleased to know that the Order of Com- 
panion of the Bath has been conferred on Mr. G. R. 
Askwith, K.C., the Controller-General of the 
Commercial Labour and Statistical Department of 
the Board of Trade since February last. The 
decoration of Knight Commander of the Victorian 
Order has been conferred upon Professor A. Her- 
bert Church, F.R.S., who discovered turacin, an 
animal pigment, as well as ‘‘churchite”” and other 
new minerals. He has written largely on scien- 
tific matters, and is a recognised expert in the 
, and on the action 
of London smoke on ancient buildings. He has 
been president of the Mineralogical Society. 








THE BRENNAN MONO-RAIL SYSTEM. 

Ir will be remembered that at the Royal Society's 
Soirée of May, 1907, Mr. L. Brennan exhibited a model 
mono-rail vehicle which created a considerable amount 
of interest, At the time we gave a brief description of 
this remarkable application of gyroscope control, and 
subsequently dealt with the principal features of Mr. 
Brennan’s patents and with the action of the gyroscope 
on which the invention is based.* Since that time, Mr. 
Brennan, with assistance granted by certain govern- 
ments, has been working out the idea, with the result 
that on Wednesday, the 10th inst., we were enabled to 
see running, at the Brennan Factory, Gillingham, a 
full-size vehicle, of which we give an illustration above. 

This motor-carriage has a length of 40 ft. over 
buffers, an over-all width of 10 ft., and from the top 
to rail-level measures 13 ft. It weighs, empty, 22 
tons, and is designed to carry a load of 10 to 15 tons. 
As will be seen from our illustration, it runs on two 
bogies, having wheels 3 ft. in diameter, double-flanged, 
of course, to suit the single rail, which, in the track on 
which the car was running on Wednesday, was of 
70-lb: Vigngle section rail, laid on transverse sleepers 
3 ft. 6 in. long. The rail was of ordinary section, 
except for the fact that the head was slightly rounded 
instead of flat. 

The car is electrically driven. The generating and 
controlling machinery is all placed in the cab. The 





gyroscopes are also driven by this power, generated by 


| petrol-electric sets on board. There are two such sets— 
| one Of 80 and one of 20 horse-power, the 


trol-engines 


chester Ship Canal Company. Satisfaction will be | ea te at ae omer motors on the bein 
shown at the inclusion amongst the new knights | § <q in each case to the inboard headstock, as weed 
of Lieutenant A: Trevor wson, R.N., the| in the figure above. The motors are geared down to 


managing director of the Vickers Company, who 
is associated with various other concerns, all con- 
nected with nayal construction. Lieutenant Dawson 





intermediate shafts, from which the wheels are driven 





* See ENGINEERING, vol, lxxxiii., pages 623, 749, 794, &c, 
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by means of balanced cranks and coupling-rods. The 
bogies have both vertical and horizontal circular motion. 
The bogie centres are fitted with ball-bearings, and have 
transverse trunnions carried in bearings on the upper 
side of the bogie sole-bars. The wheel-base of each 
bogie is 5 ft. 4 in., and bogie centres are 20 ft. apart. 

n addition to supplying the motor-bogies the gene- 
rating set supplies current, as stated above, to the gyro- 
scope motors, to a compressor for the Westinghouse 
brake, with which the car is fitted, and for the gyrosco 
control gear. The two ayroseo 8 are mounted in the 
cab in a strong frame. Each aek weighs # ton, and 
is 3 ft. 6 in. diameter. They run at revolutions 
per minute, each being driven by a direct-current 
shunt-motor, of which the armature is on the gyrostat 
shaft, and the field-magnets on the frame. ey are 
encased, and are run in a vacuum equivalent to 4 in. or 
f in. of mercury, though this part of the apparatus is 
not yet completed, and it is ultimately intended t to main- 
tain a much greater vacuum than this. The vacuum will 
last for several hours, though, when running, a pump is 
kept working to keep it as high as is at present L same A 
The gyrostat shafts have plain steel journals mounted in 
white-metal bearings, supplied with forced lubrication, 
the oil being cooled in radiators before being returned to 
the bearings. Though Mr. Brennan considers a ter 
pb than 3000 revolutions per minute advisable, at 
the time the motors were ordered they could only be 
procured with a rantee up to this + ye though 
others could now be obtained without difficulty. The 
control effected by the boomy 0 is called into play 
as soon as precession begins to take place. If this 
movement be accelerated, the gyroscope will tend to 
lift or lower the main frame, according to the direction 
of the applied force. The principle ie been so fully 
dealt with in the issues of ENGINEERING referred to 
above that detailed description of it here is unneces- 
sary. The automatic compressed-air control responds 
to the least movement of the gyroscopes. 

At the recent trial this car was run round a circular 
track of 105 ft. radius at about 7 miles per hour, and 
then off on to the straight and over sharp reverse 
curves of 35 ft. radius without any appreciable dis- 
turbance of the level of the car floor. If loaded 
altogether on one side, the loaded side at first 
rises until the level position is gradually assumed 
again. In the illustration on page 659 shen’ three 
dozen people are all standing on the near side of 
the centre line of the car, but the platform level is 
maintained. Mr. Brennan states that he has loaded 
2 tons of material on the edge of the platform, and 
subsequently removed it again without affecting the 
car beyond recovery. 8 s higher than that at 
the trial can easily be obtained with the large gene- 
rating set in use. As now built, however, the vehicle 
can negotiate grades of 1 in 13, and with an additional 
generator set, weighing with gear, &c., altogether 
about 4 tons, gradients of 1 in 64 could, it is claimed, 
be managed. Radiators for the petrol-motor are fitted 
at the front end outside the weather-board. 

The points made use of in the track laid at Gilling- 
ham are very simple indeed. Instead of any long and 
weak tongue, two short lengths of rail are made to 
slide sideways so as to bring whichever is wanted into 
line with the fixed tracks. The rail-ends are fixed to 
an inverted longitudinal channel, and the gap between 
the single end on the one hand and the two ends of 
the branched lines on the other is about 4 ft. in 
length. This gap is filled in with one of two short 
lengths, whichever is brought into line. Each short 
length is, when in position, in line with the rail at 
the single end, and with one of the branches. These 
two switch lengths are fixed together and slide over 
quite easily, and are locked in position. 

We may add that the vehicle we saw working is a 
substantially built and workmanlike job, and of good 
and neat finish. 








Projectep New RatLway FROM THE MEDITERRANEAN 
TO THE Persian Guir.—The Turkish authorities are, it 
is understood, faveuring the project of constructing a new 
railway from the Mediterranean to the Persian Gulf. 
The new line, according to a scheme under consideration, 
should have its starting point at Okka, and from there 
pooened vid Tadmor (Palmyra) and Annabh, to’ Bagdad ; 

rom there, vid Korna and sae to some point on the 
Persian Gulf, which has not yet been definitely settled 
upon. A branch line is proposed to be constructed from 

‘admor to Homs, and another from Annah to Aleppo, 
whereby Syria and Mesopotamia will obtain railway 
connection. The — line will, en route for Bagdad, 
follow the River Euphrates ; whilst the German ad 
line follows the course of the Tigris. In the 
German and the now-projected line again diverge: the 
German line passes the Tigris on a bridge, and then fol- 
lows the Euphrates as far as Bassorah, whilst the new 
line beyond ad proceeds along the Tigris. The two 
lines, consequently, pass through different country. The 
new scheme, which is backed up by English capital, is 
being watched with much and natural interest in Ger- 
many, where the ideas, favoured in Constantinople, that 
a compromise should be arrived at between the English 
and the German interests, by which the latter should be 
made to terminate in ad, is looked upon, in some 


quarters at least, as undesirable. 





NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Glasyow Pig-Iron Market.—Last Thursday morning the 
pig-iron market opened with an easier tone and prices 
were a trifle down. The business consisted of 7000 tons 
of Cleveland warrants at 51s. 24d. cash and 52s. 3d. and 
52s. 34d. three months, and closing sellers quoted 51s. 24d. 
cash, 51s. 64d. one month, and 52s, 3d. three months. 
There was no improvement at the afternoon session 
and Cleveland warrants were again on the decline. 
The dealings amounted to 4000 tons at 51s. 1d. cash 
and 51s. Of. eight days, and the closing prices were 
5ls. 14d. cash, 51s. 54d. one month, and 52s. 3d. three 
months. In addition to the above, options amounting to 
6000 tons changed hands. On Friday morning the 
market was quiet and steady, but only one lot of Cleve- 
land warrants was dealt in at 51s. 14d. cash. Closing 
sellers quoted unchanged at 51s. 14d. cash, 51s. 54d. one 
month, and 52s. 3d. three months. One lot of hematite was 
alsodone at 60s, 6d. cash. In the afternoon Cleveland war- 
rants changed hands at 51s. 14d. cash, 51s. 54d. one month, 
and 52s. 2d. three months, but the turnover was only some 
1500 tons. Closing prices were firmer inclined, with sellers 
quoting 51s. 24d. cash, 51s. 6d. one month, and 52s. 24d. 
three months. Buyers of hematite offered 60s. 6d. cash, but 
sellers named 61s. On Monday morning the market was 
quiet and prices easier. Cleveland warrants—1500 tons— 
were dealt in at 50s. 104d. cash and three days, and 51s. 3d. 
one month, and at the close there were sellers at 50s. 11d. 
cash, 51s. 3d. one month, and 52s. three months. Buyers 
of hematite offered 60s. cash, and sellers quoted 61s. 10d. 
three months. In the afternoon no dealing of any kind 
was reported, and sellers of Cleveland warrants quoted 
50s. 104d. cash, 51s. 24d. one month, and 52s. three 
months. On Tuesday morning the market was practically 
unchanged, and the total business consisted of 1590 tons 
of Cleveland warrants at 50s. 104d. and 50s. 10d. cash. 
The session closed with sellers at 50s. 104d. cash, 51s. 3d. 
one month, and 52s. three months. Sellers of hematite 
quoted 60s. 9d. cash, which was the figure offered by buyers 
for the month position. For three months hematite buyers 
quoted 61s. 6d., and sellers 61s. 10d. In the afternoon the 
tone was a shade stronger, and 1000 tons of Cleveland war- 
rants were done at 50s. 11d. cash. Closing sellers were 
1d. up at 50s. 114d. cash, 51s. 4d. one month, and 52s. 1d. 
three months. There were no buyers of copper at 
59/. 18s. 9d. three months, but sellers wanted 60/1. 5s. 
When the market opened to-day (Wednesday) Cleveland 
warrants were steady and 3000 tons were dealt in at 51s. an 
51s. O4d. cash, 51s. 14d. nine and seven days, and 51s. ig: 
one month. At the close there were sellers at 50s. 114d. 
cash, 51s. 4d. one month, and 52s. 1d. three months. Cash 
hematite was a little easier, and was done at 60s. 6d., 
but the three-months position was steady, and dealing 
took place at 61s. 74d., with buyers over and sellers at 
3d. more. The turnover was 1500 tons. In the afternoon 
the market continued steady, but the transactions were 
limited to 1500 tons of Cleveland warrants at 50s. 104d. 
and 50s. 11d. cash. Closing sellers quoted 51s. cash, 
5ls. 4d. one month, and 52s. 14d. three months. The 
following are the market quotations for makers’ (No. 1) 
iron: — Clyde and Langloan, 62s. 6d.; Calder and 
Gartsherrie, 63s. ; Summerlee, 64s. 6d. ; and Coltness, 88s, 
(all shipped at Glasgow); Glengarnock (at Ardrossan), 
64s. ; Shotts (at Leith), 63s.; and Carron (at Grange- 
mouth), 65s. 


Sulphate of Ammonia.—A dull tone still prevails in the 
sulphate of ammonia market, and very little business is 
passing. The price to-day is steady, with sellers quoting 
11/. 5s. per ton for prompt delivery, Glasgow or Leith. 
The amount shipped from Leith Harbour last week was 
1390 tons. 


Scotch Steel Trade.—There has been very little chan 
in the Scotch steel trede position during the past week, 
and the majority of producers are still quiet. A few of 
the latter report a slight improvement in the number of 
specifications for material for shipbuilding purposes, and 
t «bs of opinion that a further increase is more than 

robable at an early date, but forward buying is quiet 

th on home and export account. Structural material 
continues active, and several good lines have been booked 
this week for India and Australia. Inquiries generally 
are satisfactory, and some fairly good lots are spoken of 
as likely to be wanted for spring shipment to Canada. 


Malleable-Tron Trade.—Nothing fresh falls to be re- 

rted in connection with the malleable-iron trade of the 

Jest of Scotland. Broken time is still general, and 
something like seven shifts per week is about the average. 
Prices for material for export are very poor, and are, in 
fact, as low as at any period of this year. 


Scotch Pig-Iron Trade.—The producers of the ordinary 
— of Scotch pig iron report a slightly increased 
emand, and during the past week deliveries have been 
fairly heavy. The inquiry for export is rather better. 
ices remain firm. With to hematite, no change 
of any kind can be reported as yet, and very little buying 
for next year has taken place. 








PuysicaL Socirety’s Exurpition.—The date of the 
annual exhibition held by the Physical Society of London, 
which was fixed for mber 10, has been altered to 
Tuesday, December 14, so that the Exhibition may be 
open in the afternoon as well as in the evening. 





Tue University or LiverPoot ENGINEERING Society. 
—We are requested to state that the Annual Dinner of 
this Society will take place at the North-Western Hotel, 
— on Saturday, the 27th inst., at 7 p.m. for 
7.30 p.m, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesda) 

Shefficld’s Good Name.—The Sheffield Chamber of Co». 
merce and the Cutlers’ Company have under consid: 
tion the question of the false marking of goods. ‘T} 
are not sufficient men in Sheffield to make all the g. 
sold as Sheffield goods if they worked twelve hours a 
for six days a week,” is the remarkable statement mace 
by Alderman W. F. Wardley, secretary of the Ta!,!o- 
Blade Forgers’ Society. ‘‘I do not care a rap,” he said, 
‘* for all the foreigners in the world. It is the canker at 
our own heart, the villain in our midst, we have to fear. 
The name of Sheffield is an asset in the commercial 
world, and well worth pirating. We have unfair forei:n 
competition, but what harasses us most, and is doing mo 
harm to the reputation of Sheffield than all the unde 
hand methods of foreign rivals, is the home merchant, 
who does not scruple to barter the good name of Shettield 
for some small immediate monetary advantage.” ‘There 
were Sheffield manufacturers,” said Alderman Wardley, 
“‘who declared that they must have Tariff Reform, whilst 
all the time the shelves in their own warehouses were 
groaning under the weight of foreign goods which they 
were selling, if not actually marking, as Sheffield goods.” 


Hull Coal Trade.—The returns for October show that a 
big ton’ has been received at Hull; in fact, the biggest 
total achieved since the record of October, 1907. The 
amount was 599,072 tons, as against 582,176 tons in the 
previous October. 


Iron and Steel.—There seems to be no falllng off in 
inquiries, but, with the exception of one or two fortunate 
firms, there is not much business doing, and the outlook 
for the winter does not appear to be very promising. The 
pig-iron market is extremely quiet, and it is now a case of 
who can hold out the longer—the makers or the con- 
sumers. The former are striving to maintain prices, while 
the latter are holding back in an endeavour to bring 
prices down. At any rate, this is a sure indication that 
the general trade is ina very poor condition. The bar- 
iron branch is in a parlous condition, and the other 
finished-iron eeneee are little better off. There are 
signs that shipbuilding is improving, and this is very 
welcome to the firms who have valuable plant for the 
supply of marine castings and forgings, much of 
which has been idle for a long time. On the other 
hand, the railway steel branch still continues in a 
very unsatisfactory state. It appears that not only 


q|has_ work been given by English railway companies 


to Canadian and German firms, but, as was shown in 
Parliament last week, the Indian State railways have 
been buying goods from Germany. However, it is 
felt that the home railway companies must have consider- 
able renewals of stock foe. long. Tool-steel makers 
report continued heavy buying from the United States, 
and that country is also buying up all the good iron and 
steel scrap they can get hold of. Another branch in 
which Sheffield is doing well is in the manufacture 
of special steel for the cutting parts of agricultural 
implements, and the development of agriculture in 
the Colonies, and especially the increasing application 
of machinery to Russian agriculture, has stimulated 
the demand for Sheffield steel. The manufacturers of the 
best steel are likely to be inconvenienced by the continu- 
ance of the Swedish strike. Prices have already con- 
siderably advanced for Swedish iron, and there is now a 
serious shortage. One or two file-manufacturers manage 
to keep busy, while others are nearly at a standstill, and 
they attribute this to the fact that they still use nothing 
but the best crucible steel. They complain that the 
Government in being willing to accept lower grade 
material have very much deteriorated the file trade, and 
with the introduction of machinery, it looks as if this 
staple trade of Sheffield is not likely to provide much em- 
ployment in the future. In the cutlery and plate branches 
there is more work being done on account of the Christ- 
mas season, but prices have ‘been cut to such an extent 
that very little can be made out of it. 


South Yorkshire Coal.—With the Baltic season at an 
end the demand for hard steam-coal has considerably 
abated, although there are still considerable quantities 
going away. ut while for the local market prices have 
weakened a little, they remain quite firm regarding for- 
ward supplies, and nothing less than 9s. 6d. per ton is 
being accepted for next season’s business. House-coal is 
going out better, although there is not the inquiry there 
should be at this time of the year. Still, prices keep 
fairly firm, bests making 12s. to 12s. 6d. per ton, with 
seconds at about 10s. per ton. In the other branches 
there is a fairly good business being done. Slacks are 
so aca and there is no falling off in the inquiries for 
coke. 





Ciay-Curtine AND Sucrion-DrepeErs.—We are re- 
uested to add to our account of the large clay-cutting 
p now save for the Bombay Port Trust — “ Jinga” and 
“Kalu ”—published in our issue of September © last, 
that the suction and cutter apparatus fitted to these 
vessels are of the Robinson improved type, built by 
Messrs. Simons and Co., by arrangement with Mr. 
A. W. Robinson, M. Inst. C.E., of Montreal. 


Dry-Dock Construction IN Cuitt.—The Acting British 
Consul-General at Valparaiso reports that tender: are 
invited by the Chilian Ministry of Marine for the con- 
struction, for the Naval Station at Talcahuano, of « “ry 
dock, 804 ft. long by 116 ft. broad, and other works ©on- 
nected therewith, in accordance with the plans and ©: .di- 
tions drawn up by the Chief of the Hydraulic Wor!» at 
the port. The estimated cost of the work is 12,720,800 }»-s0s 
(gold) (945,000/7.). Tenders will be opened at the Min:-'ry 
of Marine, Valparaiso, at 2 p.m. on March 1, 1910. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—The market is very quiet 
and dull just now. Very little business is passing, and 
the output of Cleveland iron is in excess of requirements, 
as is shown by the steady additions to the warrant stores. 
Iron is going into store this month at the rate of 1100 
tons per working day, and the stock in the public warrant 
stores is fast approaching 350,000 tons. ‘Traders, how- 
ever, continue to speak hopefully of the future, and per- 
sistently predict brisk trade for next year. Certainly 
there are a few inquiries ahead, but they do not appear 
to lead to much business. It is hoped and believed that 
America will buy fairly well in this market during 1910, 
but for the time being there is an absence of inquiry on 
United States account. No. 3 g.m.b. Cleveland pig is 51s. 
for prompt f.o.b. delivery, but some of the makers hold out 
for a higher figure. No. 1 is 53s. 6d.; No. 4 foundry, 
49s. 6d.; No. 4 forge, 49s.; mottled, 48s. 6d.; and white, 
48s. East Coast hematite pigis quiet, but steady. There 
is understood to be little iron in second hands, and whilst 
some merchants are pre} to take a trifle less, the 
general market rate 1s for early delivery of mixed 
numbers, and for forward business from 62s. 6d. to 65s. 
are named, the former quotation being for delivery over 
the first three months of next year, and the latter for 
delivery to the end of June. It is difficult to learn any- 
thing new concerning foreign ore. Some business is said 
to have occurred on the basis of 19s. ex-ship Tees for best 
Rubio, delivered early next year. Coke keeps strong and 
in good demand for local consumption. Average Blast- 
furnace qualities are quite 17s. 6d. delivered here. 


Manufactured Iron and Steel.—There is very little new 
to be ascertained concerning the various branches of the 
manufactured iron and steel trades. Some fairly large 
orders are in the market, and many firms have now con- 
tracts made which will keep them busy for some time to 
come, but values are low. Producers of railway material 
are fairly well situated, makers of ship-plates and angles 
are busier than they have been, and manufacturers of 
sheets have good order-books. ommon iron bars are 
7/. ; best bars, 77. 7s. 6d. ; best best bars, 7/. 15s. ; packing 
iron, 5/. 5s. ; iron “or, 6. ; iron shipenaion 7.3 
iron ship-rivets, 7/. 6d. to 7/7. 3s. 9d.; iron girder- 
plates, 62. 5s.; iron boiler-plates, 7/.; steel bars, 64/. ; 
steel ship-plates, 6/. ; steel ship-angles, 5/. 7s. 6d. ; steel 
boiler-plates, 7/.; steel rivets, 7/. 10s. ; steel strip, 67. 2s. 6d. ; 
steel hoops, 6/. 5s. ; and steel joists, 5/. 12s. 6d.—all less 
the customary 24 per cent. discount. Cast-iron chairs are 
3/. 10s.; cast-iron columns, 62. 10s.; light iron rails, 
6l. 7s. 6d.; heavy steel rails, 5/. 5s.; and steel railway 
sleepers, 6/. 10s.—all net cash at works. Iron or steel 
galvanised corrugated sheets, 24-gauge, in bundles, stand 
at 11/. f.o.b., less the usual 4 per cent. 


Iron and Stcel Shipments.—Shipments this month are 
very disappointing. To date, clearances of pig iron 
average but 2932 tons per working day, the total loadings 
amounting to only 26,395 tons, 20,911 tons of which have 
gone from Middlesbrough and 5484 tons from Skinnin- 
grove. To the same date last month the total pig iron 
despatched was returned at 40,162 tons, or a daily average 
of 4462 tons ; and for the corresponding part of November 
last year the pig iron cleared reached 43,912 tons, or an 
average of 4879 tons per working day. The shipments of 
manufactured iron to date this month are returned at 
2344 tons, and steel at 11,182 tons. 





_ THE SocreTy OF ENGINEERS.—At a meeting of this 
Society, held on Friday, the 5th inst., Mr. David 
Sommerville, B.A., M.D., read a paper, entitled ‘‘Some 
Observations on the Chemistry and Bacteriology of 
Sewage Purification,” the object of which was to refer 
engineers to some fundamental principles connected with 
the purification of sewage. It was shown that bacterial 
action was effected through enzymes. The cell consisted 
of colloids and crystalloids in common solution in water, 
and all cellular reactions were reactions in solution, and 
based on laws governing their velocities and the condi- 
tions of equilibrium. The living cell was an energy- 
transformer, and in all its activities conformed to the 
requirements of the doctrines of the conservation of 
matterand of energy. Sewage was composed of a watery 
mixture of proteins, carbo-hydrates, fats, and various inor- 
“anc matters. The organic matters existed in solution 
wnd in particulate form. Colloidal solutions were con- 
tantly encountered. Sewage was charged with bacteria 
nd enzymes, and when of domestic type contained, in 
«idition to air, water, and soil organisms, dominant types 
udigenous to the human intestine. Sewage carried the 
sanisms and enzymes of its own putrefaction. The 
mical reactions of the putrefactive stage were closel 
*vilogous to those which effected the digestion of food. 
ifs in animals, Protein dissociation occurred in two 
‘ses: primary—albumoses, peptones, and peptides; and 
mdary—amino acids. The hydrolysis of carbo-hydrates 
| fats was simple when compared with proteins. Most 
‘cies of bacteria in sewage and soil were capable of 
ming ammonia from organic matter. Free nitrogen 
s liberated by some sewage bacteria and atmospheric 
rogen fixed by others. Certain bacteria reduced 
rates to nitrites and ammonia ; others reduced nitrates 
‘ nitrites to NO and N,O. Where unlimited oxygen 
“> supplied nitrification predominated, but where oxygen 
was limited denitrification appeared. In certain cases it 
ght be advantageous to transform as much as possible 
‘he nitrates and ammonia into free nitrogen. The 
' i of humus in soil added to its nitrifying power, 
ong »eds performing nitrification poorl might have their 
* "tivity increased by the addition of fas from other 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam-coal trade has been comparatively 
quiet ; colliery-owners have shown a disposition to hold 
out for higher prices for forward business, but this ten- 
dency has received a check from the fact that the Lords 
of the Admiralty are taking north country coal, two 
Cardiff-owned transports having been ordered north to 
load. It is still felt, however, that the superiority of 
Welsh coal will prevent any material diversion of business. 
The best large steam coal has made 16s. 6d. to 16s, 9d. per 
ton, while secondary qualities have ra’ between 
14s. 6d. and 16s. 3d. per ton. The best ordinary house- 
hold coal has brought 15s. to 16s. per ton ; No. 3 Rhondda 
large has made 17s. 3d. to 17s. 6d. per ton. Foundry coke 
has been quoted at 19s. to 20s., and furnace ditto at 
17s. 3d. to 18s. per ton. As regards iron ore, Rubio has 
made 16s, 6d. to 17s. per ton, upon a basis of 50 per cent. 
of iron, and charges, including freight, insurance, &c., to 
Cardiff or Newport. 


The Usk.—The Channel Dry Dock and Pontoon Com- 
pany. Cardiff, has opened some new works upon the 
of the Usk. The works consist of a steel struc- 
ture in one block, 300 ft. by 60 ft., built on modern lines 
and fitted with up-to-date appliances. Three depart- 
ments are set out under one roof, consisting of a fitting- 
shop, 100 ft. by 60 ft., a blacksmith’s shop, 100 ft. by 
60 ft., and a boiler-maker’s shop, 120 ft. by 60 ft. There 
is also a commodious store, 60 ft. by 20ft. One of the 
features of the fitting-shop is a three-motor travelling 
crane of 25 tons capacity fixed in the central portion. 
The whole of the machinery will be driven by electricity 
supplied by the Newport Town Council. 


South Wales Coal.—The shipment of coal from the six 
a Welsh ports—Carditf, Newport, Swansea, Port 

albot, Neath, and Llanelly—in the first ten months of 
this year were as follows :—Cardiff—foreign, 14,079,425 
tons ; coastwise, 2,463,793 tons; total, 16,543,218 tons. 
Newport — foreign, 3,210,480 tons ; coastwise, 646,964 
tons ; total, 3,857,414 tons. Swansea—foreign, 2,366,656 
tons ; coastwise, 230,011 tons ; total, 2,596,667 tons. Port 
Talbot—foreign, 498,472 tons ; coastwise, 162,661 tons; 
total, 661,133 tons. Neath—foreign, 125,276 tons; coast- 
wise, 164,503 tons ; total, 289,779 tons. Llanelly—foreign, 
147,575 tons ; coastwise, 34,801 tons ; total, 182,376 tons. 
The aggregate shipments for the ten months were accord- 
ingly 24,130,587 tons. 

Dowlais.—A rather better tone has prevailed as regards 
iron and steel, there having been more doing in the 
Bessemer department. The Goat Mill has been more 
fully employed, and has rolled a certain quantity of heavy 
steel rails for the Indian State Railways ; steel sleepers 
have also been turned out. The Big Mill has not been 
fully occupied. 








Lasour Disputes 1x Hor-Water-Suppiy INSTALLA- 
TIoNs.—In the heating and domestic engineering trade 
disputes have been caused by the aggressive action 
of the plumbers in claiming a monopoly of pipe-fitting 
and fixing in all metals (whether lead or not), to the 
exclusion of any other trade. With the object of 
semen such disputes the engineers have all along 

n willing to submit the whole matter to arbitra- 
tion for a general national settlement. In connection 
with a dispute on work at the new Masonic Hall, Leicester, 
the plumbers adopted their usual policy of ‘‘ sticking the 
job.” Lead-work is not in dispute, as it is not touched 
y the engineers. After protracted delay the plumbers 
agreed to join in an application to the Board of Trade 
to appoint an arbitrator to hear and determine the 
question between the parties. Alderman T. Smith, J.P., 
was appointed to act as arbitrator, and he heard the case 
in Leicester on the 5th and 6th inst., the parties repre- 
sented being Messrs. Ashwell and Nesbit, Limited, the 
heating and domestic engineering contractors; the 
Masters’ National Association, and the Operatives’ 
National Union connected with this trade, on the one 
side, and the plumbers’ section of the Leicester and Dis- 
trict Building Trades Employers’ Association, and the 
United Operative Plumbers’ fp vn (Leicester Dis- 
trict), on the other side. The award was reserved. 





PrERSONAL.— Messrs. Siemens Brothers’ Dynamo Works, 
Limited, state that their supplies department is now at 
39, Upper Thames-street, E.C., to which address all com- 
munications wang fers with by this department should 
be sent.—Messrs. West Brothers and Co., Live l, state 
that the partnership between Mr. Montague West and 
Mr. Arthur Ernest West, carrying on business under the 
above style, will be dissolved by mutual consent from 
December 1 next.—The Falkirk Iron Company have 
removed from 67, Upper Thames-street, London, E.C., 
to Craven House, Kingsway, London, W.C.—Rear- 
Admiral Ernest Alfred Simons has been selected for the 
appointment of Admiral Superintendent of Malta Dock- 
ard in succession to Vice-Admiral. Sir Frederic W. 
isher, K.C.V.O.—The Lancashire Dynamo and Motor 
Company, Limited, have opened a permanent office at 
109, Peterkin Buildings, Toronto, in order to deal with 
the large amount of business which they have in hand 
in Canada at the present time.—Messrs. A. Smith and 
Stevens, electric and hydraulic lift manufacturers, of 
London, have, for family reasons, converted their busi- 
ness into a limited company, under the title of Smith, 
Major, and Stevens, Limited. No shares have been 
offered to the public, and the rere owners, Messrs. 
C. G. Major, E. C. Stevens, and P. H. Stevens, together 
with Mr. P. C. Major, become directors, with Mr. C. G. 
Major as chairman.—Messrs. Henry Pels and Co. have 
opened a branch oftice at 148, Rue Terre Neuve, Bruxelles, 





eds working normally, 
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GERMAN STEEL UNION. 


AT the meeting of the German Steel Union, recently 
held at Dusseldorf, it was stated that the home business 
in half-finished articles had further improved ; the speci- 
fications received were more plentiful and the current 
orders for the present quarter were in many cases in- 
creased. The foreign market continues firm, the more 
so as the American competition had ceased for some time. 
As regards heavy railway material, the position remains 
unfavourable as far as the principal home customers—the 
German State Railways—are concerned ; apprehensions 
are expressed that the coming year will bring no 
material change in this direction, although there are 
signs of steadily increasing traffic. It may here be men- 
tioned that the State railways are often blamed for their 
lack of activity and foresight in the matter of replenish- 
ing and increasing their rolling-stock, especially in times 
of depression, when orders would be doubly welcome, 
with the result that there is a regrettable shortage 
of rolling-stock when times improve and more activity 
prevails. At present, for instance, the Westphalian 
coal industry is Gueeliy neenvenieinet by the insufficienc 
of available trucks. e foreign demand for heavy rail- 
way material, on the other hand, continues active, and 
several railway companies, in spite of prices in the mean- 
time having risen considerably, have deemed it advisable 
to place contracts for their requirements extending over 
several years, in some cases up to the year 1912. The 
demand for mining rails is sustained both at home and 
more especially from abroad, although prices, on account 
of the foreign competition, may leave something to be 
desired. The home sale of section iron for the fourth 
quarter has improved during the last few weeks. 





Rouiine-Stock ror Siam.—H.M. Chargé d’ Affaires at 
Bangkok has forwarded copies of the forms of tender, 
specifications, &c., for : (1) 5 tank-engines, and (2) 125 low- 
sided steel ballast-wagons and 5 rail-wagons, uired by 
the Royal Siamese State Railways for a line of 1 metre 
gauge. Tenders in sealed envelopes, marked ‘‘ Tender 
or ————,,” will be received by the Controlling Engi- 
neer of the Southern line of the Royal Siamese State 
Railways, Bangkok, up to noon on January 28, 1910. 
Copies of the forms of tender, &c., may be obtained from 
the Siamese tion in London, 23, Ashburn-place, 
Kensington, 8. Copies may also be obtained by 
British firms interested, on —— at the Commercial 
Intelligence Branch of the rd of Trade, 73, Basing- 
hall-street, London, E.C. 





ENGINEERING StaNDARDS ComMITTEE.—Report No. 45 
of the above Committee, just published, refers to the 
standard dimensions for the threads of sparking-plugs, 
and is the outcome of a conference held by the Sectional 
Committee on Screw Th and Limit Gauges on 
October 24, 1907, at which the automobile industry was 
represented. The thread now most generally adopted in 
this country is similar to the one originated by Messrs. 
De Dion-Bouton, Puteaux, near Paris, having seventeen 
threads per inch, and the Committee have been led to the 
conclusion that there would be considerable difficulty 
experienced by manufacturers in adopting any other 
standard than that dealt with in the present report. The 

resent standard, however, possesses the disadvantage that 
it is of small diameter—being under # in.—and, therefore, 
does not give sufficient space for the internal portions of 
the plug without rendering the walls unduly thin, and 
somewhat hampering the design. This has led to the use 
of adapters, which the Committee considers unsatis- 
factory, and it is therefore intended in the near future 
to hold a conference with the Automobile Engineers and 
the Royal Automobile Club in order to draw up an 
alternative standard which shall have a larger diameter. 
The — of the specification is 2s. 6d. post free, and it 
may be procured from any bookseller or direct from the 
Jommittee, 28, Victoria-street, Westminster. It is pub- 
lished by Messrs. Crosby Lockwood and Son, 7, Stationers’. 
Hall-court, Ludgate-hill, E.C., and 1214, Victoria-street, 


8. 





FataL Accipent Duk TO A CHARGED TROLLEY STAn- 
DARD.—The Railway Department of the Board of Trade 
have issued a circular letter, dated the 10th inst., calling 
attention to a fatal accident which occurred, on es 21 
last, on a tramcar pee ge | to the Wolverhampton Dis- 
trict Electric Tramways. passenger was found dead 
on the top deck, with his feet resting on the base of the 
trolley standard, and the upper part of his body against 
the hand-rail. He was wearing nailed boots. At the 
inquest the jury found that death was due to electric 
shock. Mr. A. P. Trotter held an inquiry into the 
matter, and it was found that considerable arcing had 
taken place between the bolt fastening the main cable to 
the trolley-head and the trolley-boom, at a distance of 
about 4 in. from the end of the boom, a place where it 
was not likely that there had been any mechanical 
abrasion of the insulation. Mr. Trotter was of opinion 
that the defect was probably due to a chip of metal in the 
taping with which the bolt was insulated. In addition 
to the insulation defect there was a failure of the red 
lamp warning, due to a discontinuity in the wiring of the 
lamps. The Board express preference for an audible 
signal over the red Jamp, and state that as a result of the 
accident the Birmingham and Midland Tramways Joint 
Committee, who work the line, have decided to equip 
all cars with a magnetic blow-out fuse, giving a distinctly 
audible signal, and to e a daily insulation test of 
trolley standards, They also advise that, pending the 
adoption of audible signals, such lamps should be bridged 


by a suitable fuse, and the signal device tested at least 





once a week, 
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THE CHAUVIERE AEROPLANE. 


Tue Chauviére aeroplane, which aroused a consider- 
able amount of interest at the Doncaster Aviation 
Meeting, is in many ways a new departure in the 
construction of heavier-than-air machines, the main 
distinguishing feature being that in it Mr. Chauviére 
employs @ sail instead of fixed planes for the main 
supporting surface. We give front and side elevations 
of this machine in Figs. | and 2, and a plan of it in 
Fig. 3, herewith. Fig. 4 is a reproduction of a photo- 
graph of the machine. 

Experiments with similar sails have shown that they 
will, when exposed to a strong horizontal current of 
air, take the same shape as the planes adopted by 
Lilienthal, Sir Hiram Maxim, Wilbur Wright, and 
others, besides which they have the great advantage 
that the curve can be adjusted either automatically or 
by the aviator, according to the prevailing atmospheric 
conditions. The centre of pressure on the sail is about 
one-fifth from the front edge, and when freed from the 
ropes holding it down it will conform to the curve of 
the wing of a herring-gull. 

In our illustrations it will be seen that both sides 
of the sail 7 are connected by a system of ropes k 
running over two pulleys / at the rear of the machine. 
This arrangement is adopted as an attempt to secure 
automatic lateral stability. In still air, or with a 
uniform head-wind, both sides of the sail bulge out 
equally. Should a side-wind suddenly strike the 
machine, the side of the sail receiving the gust will 
bulge out more than formerly, and will consequently 
tend to tilt the machine up. The connecting ropes, 
however, will pull the opposite sail out of its regular 
curve ; that is to say, the curves on both sides would 
differ, with the result that the on-rushing air would 
counteract the effect of the side-wind, and thus tend 
to re-establish the lateral equilibrium. The aviator 
may also, by means of a lever and connecting cords, 
alter the curve of the sail at will, according to the 
speed at which the machine travels through the air. 

Another uncommon feature of the machine is the 
position adopted for the propellers h, two of which 
are used, but without the cross-chain drives of the 
Wright and Cody machines. This is managed by the 
arrangement adopted of a gear-box ¢ at the end of the 
shaft d fitted with a universal joint /, and running along 
the greater part of the chassis. Trials have proved the 
construction to be so well-designed and balanced as to 
avoid all vibration and also any ill-effects due to torque. 
The driving chains are shown at y in the figures. 

The longitudinal stability is obtained by means of 
lifting planes o at the rear, and the direction of flight 
by the rudder p at the end. Both these contrivances 
are controlled by hand-wheels at the sides of the 
aviator’s seat, the hand-wheel q for the vertical control 
being placed in a vertical plane, and the control for 
the direction of flight being effected by a horizontal 
wheel r. 

Whilst at rest the machine is supported by two 
wheels wu in front fitted with shock-absorbers w, and a 
skate z extending under almost the whole length of 
the machine, and provided with a strong suspension 
spring « holding it in its normal position. The skate 
is held by the triangular hinged supports y, while the 
wheels are carried by the hinged levers v. The main 
frame, or backbone, a carries the motor } at its fore 
end, the radiator c being arranged at the extreme 
point. The manipulator is seated at s, and behind him 
is placed the petrol-tank ¢. Other references in the 
figures are as follow: m, main masts; », universal 
joints ; b, starting device. 

The propellers are of Mr. Chauviére’s design, of a 
type that has been extensively adopted on other ma- 
chines. It may be mentioned that Messrs. Ludw. 
Loewe and Co., Limited, 30 and 32, Farringdon-road, 
London, E.C., at present hold the British agency for 
these propellers, while Mr. G. W. Goodchild, of the 
same firm, has made arrangements with Mr. Chauviére 
to undertake the representation in Great Britain of 
his aeroplanes. 

The workmanship and finish of the Doncaster ma- 
chine were commented upon as being of excellent 
quality. Mr. Chauviére’s machine was not properly com- 

leted at the time of the Doncaster meeting, to which 

e took it merely with the idea of showing the novel 
design and workmanship, and the motor fitted to it was 
only temporarily put on becanse the proper one had not 
been delivered. The motor which it is intended to fit to 
the machine will be a 60-horse-power Clergé, from which 
it is expected to obtain a thrust on the propellers of 
about 210 kilogrammes. The weight of the complete 
machine, without aviator, ie 420 kilogrammes, and the 
total Sees surface of the sail is 20.5 square 
metres. The number of revolutions of the motor is 
about 1600, and the propellers make from 800 to 900 


revolutions per minute. 








Tux Port or SuNDERLAND.—The official hand-book of 
the River Wear Commissioners and the Corporation of 
Sunderland has come to hand, and consists of a large 

mphlet of illustrated matter and four folded maps. 
Phe town well suited for indystrial enterprise, possesses 





THE CHAUVIERE AEROPLANE. 
Fig.1. 
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a good water supply. The charge for gas is one of the | served, while the dock and warehouse accommodati: 
lowest in the North of England, as is also the case with | is considerable. From the maps the suitability of sit: 
the cost of electricity supplied from the Corporation’s | available for factory purposes may be seen, and t! 








works. In the matter of communications the town is well | advantages of the district clearly demonstrated, 
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INDUSTRIAL NOTES. 


Tue forty-first quarterly report of the General Fede- 
vation of Trade Unions states that there was an increase 
if disputes and of members involved over the previous 
juarter, but the benefits paid out were less. e total 
disputes recorded were ; persons involved, 2325 ; 
total expenditure, 17]9/. 9s. 7d.; while 5895/. Os. 7d. 
of income, in excess of the expenditure, was carried to 
capital account. The report states that the overdraft 
at the Co-Operative Wholesale Bank has been paid off, 
and that the balance is now on the side of the Federa- 
tion. The Federation had to dispose of some of the 
Sunderland Corporation stock in consequence of the 
heavy calls made last year in connection with the engi- 


neers’ strike on the North-East Coast, and the strike and | Labo 


lock-out of the Lancashire cotton operatives, and other 
disputes ; the Council have now notified for the recall 
of the further loan of 25,000/. on the Sunderland stock. 
Reference is made to the Swedish strike and to the 
appeal to all British trade unions for financial assist- 
ance. It is stated that the German trade unions have 
given a million kroner, and have lent another million, 
while the British trade unions had only sent 15,000 
kroner up to date of the report. This is exclusive of 
the Engineers’ levy, which, it is expected, will reach 
300/. It is pointed out that the British unions have 
been passing through a dire crisis by unemployment, 
so that the funds have suffered in ade not often ex- 
perienced in this country, not even in 1866 or in 1879. 





Attention is then direeted to the establishment of 
labour exchanges under the new Act, and to the 
promise of State insurance against unemployment. 
As regards the former, it is said that ‘‘most of the 
appointments to the higher faye have already been 
made ; few of these will be filled by trade unionists— 
as usual, the Government has gone to the public-school 
men for its authorities on industrial life.” ‘‘ This,” it 
adds, ‘‘is regrettable.” Labour men are told that it 
is their “‘own fault.” ‘*A few may obtain minor 
ottices, where they will have little influence in shaping 
the policy which governs the Exchanges.” Out of the 
222 registered disputes in the quarter, strike benefits 
were only paid to thirty-two societies, the total cost 
of which was 1719/. 9s. 7d., while the cost of manage- 
ment — salaries, delegations, committees, general 
council, rent, &c., printing, stationery, postage, 
parcels, telegrams, international reports and dues—and 
all other items amounted to 1268/. 1ld. 9d. The cost 
of disputes being small, the cash balance is again 
mounting up to a high figure, much to the joy of the 
officials, 





The twenty-fourth quarterly report of the Labour 
Party tells the story of the action of the members of 
that party in the House of Commons during the 
third quarter of the present year. The name of each 
member is given, together with the subject-matter 
committed to his care. The report calls attention to 
the Tenth Annual Conference, to meet in Newport ‘‘ on 
January 19, 20, and 21, 1910, the circular as to which 
has been issued to all societies, together with forms for 
resolutions and nominations for the executive com- 
mittee and the secretaryship.” It reprints the six 
Standing Orders regulating the appointment of dele- 
gates and the issue of the agenda. The resolutions for 
the latter were due to be sent in at the beginning of 
this month. It is stated that, in view of the pos- 
sibility of a General Election, the date may be 
changed. Reference is made to the various deputa- 
tions during the quarter, and to the Hyde Park De- 
monstration in July last, and to that held in Trafalgar 
Square in the same month. Four new candidates have 
been added to the list, and the constituencies for them 
fixed. The Member for West Bradford has been 
re my ar for the same constituency. The executive 
have decided that in future the re-adoption of a sitting 
member shall be left to the local organisations or to a 
general conference of such bodies. The financial 
statement gives in detail all sources of income and all 
the items of expenditure. The income of the general 
fund was 1447/. 5s. 24d., inclusive of 596/. 7s. 74d. 
vrought forward as balance. The expenditure was 
454/. 2s, 10d.; balance carried forward, 988/. 2s. 44d. 
‘se income of the Parliamentary Fund was 15,8090. 
i's. 5}d., inelusive of 8088/. 4s. 14d. balance brought 
‘orward. The expenditure was 1649/. 1s. 64d.; balance 
tu the good, 14,160/. 17s. 11d. 





Party politics, Imperial or local, do not come within 
e range of ‘* Industrial Notes,” but as the several 
«:oups of Labourites have decided to stand outside—as 
political Ishmails, to fight. for labour alone and its 
‘crests—a reference to their position, as a result of 
~ recent municipal and borough elections, may not be 
ot of place. The Labour Party groups put up a fairly 
‘ge number of Labour candidates both-in London 
«nd in the provinces. In London the number of Labour 
“nd Socialist candidates elected was 41; they won 
\7 seats in various boroughs, and lost nine, the net gai 
“ng eight. This was not a,large gain, and it 
not affect the majority on the LOC. There were also 


¢ 








elected 54 inde ent candidates, but these are not 
Labourites, and may vote for either party on division. 
In the provinces Labour and Socialism gained 20 in 
the aggregate. There was also a gain of eight Inde- 
pendents. The final result, ~ethel eg does not show 
any — progress towards the ideals of Socialism, 
especially when the figures relating to the other parties 
are quoted. In the provinces, fought on party lines, 
the Liberals gained 60, the Conservatives i. In 
London the returns show thus :—The Moderates have 
a total of 906 seats; the Progressives, 253 ; Labour 
and Socialism, 41; the Independents, 54. If the 
Labourites and Socialists cannot win in their own home 
constituencies, how can they expect a big return at 
the General Election? The fact is the Socialists and 
ur Leaders appear to be fond of talking ; they 
prophesy success, and then think they have attained 
it. But in party fights the ballot-box is the test. 
What it tells is the true story of the people’s decisions. 
So far as the general result is concerned, parties remain 
very much as they were. 





The appeal of Mr. Samuel Gompers, president of the 
American Federation of Labour, and of his associates, 
Mr. John Mitchell and Mr. Morrison, officers of the 
Federation, against the sentences that were 
upon them nearly a year ago for ‘ black-listing ” 
certain industrial firms in their journal, the American 
Federationist, was last week decided against them. 
The Court of Appeal confirmed the sentences of im- 
prisonment for twelve, nine, and six months respec- 
tively. It was about two years ago that the American 
Federationist, the organ of the American Federation of 
Labour, published a list of firms who were alleged to 
be so opposed to trade unions as to treat the unionists 
unfairly, and excluded them from the firms who be- 
longed to the Manufacturers’ Association and other 
bodies to which the employers belon The result 
of the publication of that ‘‘ black-list” was that 
boycotts were set up against the firms mentioned, and 
it was alleged that the business of these firms was 
seriously interfered with, and losses were incurred. 
The prosecution of the officials caused much stir 
at the time, and the sentences were declared by public 
men to be very drastic, and by the trade unionists 
to be illegal, and in any case unduly severe. The 
defendants have still the right to appeal to the Supreme 
Court of the Federal Union, and doubtless they will 
do so, for the decision first given will dominate all 
such cases in the United States courts until it is re- 
versed. As it stands the ition is this: either an 
appeal to the Supreme Court, or the three officials 
have to undergo their sentences. 





The report of the National Union of Boot and Shoe 
Operatives states that trade has been ‘ quiet, a large 
number of unemployed being on the out-of-work fund.” 
The state of trade in some of the chief centres of the 
industry is given ; in one district it was better than a 
month ago and a year ago, but in most cases it was 
worse. In Scotland, however, ‘‘employment was fair 
rage en the same as a month ago and a year 
ago.” Disputes were few, and not serious, except in 
two instances, one of which was in London, with a 
firm where disputes often arise, as noted in the report. 
Of the twenty on strike, nine went in on the employers’ 
terms, after several weeks’ strike pay at 1/. per week. 
This, of course, was disconcerting for the officials of 
the union. The men were tempted to take out work 
instead of working indoors. The other strike was one 
of women workers at Leeds. Their strike was sudden, 
without consultation with the officials. They were 
therefore ordered to resume work, and the matter was 
officially dealt with, and the statement contended for 
was being drafted at the date of the report, October 27. 
The president of the union had been in Scotland during 
the month, to increase the membership, to enforce the 
‘*New Terms of Settlement,” and to bring up the wages 
of adult workers to the minimum of 30s. per week. 
His mission is said to have been fairly successful. It is 
stated that a deadlock has arisen in the Glasgow Arbi- 
tration Board. It arose from an objection on the part 
of the employers to the constitution of the operatives’ 
representatives, as not being resident in the district. 
The report states that the same representatives have 
sat on the Board for 12 years without objection. The 
matter will now come before the employers’ federation 
and the operatives’ union ata full boaid of arbitration. 
The union is trying to get the employers to agree to 
a trade-union label. The Co-Operative Wholesale 
Society has promised to consider the whole question 
when ripe for action. 





The first Editorial Note in the Amalgamated Engi- 
neers’ Journal is under the heading of ‘‘ The Judicial 
Murder Outrage in Spain,” referring to the execution 
of Senor Francisco Ferrer. It had really nothing to 
do with labour, but with politics ; still the Labour 
leaders have taken the matterup. The next deals with 
the third report of the Central Unemployed Body for 
London. report covers a period of two years— 
from July 1, 190%, to June 30, 1909—and gives the 





latest particulars as to what was done. At most the 


experience gained will be of some value as guidance in 
thefuture. As to the final results, they were not very 
satisfactory. In the first year—1907-8—the number of 
applicants was 31,481, while only 5267 were provided 
with work ; in the scoond year—1908-9—there were 
47,731 applicants, of whom work was provided for 
8989, so that in the two periods 39, were sent 
empty away. The labour exchanges set up and 
worked by the Central Body for London did not do 
much ; the note says that ‘‘ the response of emplo, ers 
was during 1908-9 disappointing in the extreme.” The 
names registered were 177,979; situations offered, 
34,666 ; actually filled, 26,386. What became of the 
other 8280 applicants? In the total 151,593 out of 
the aggregate of 177,979 applicants were sent empty 
away. e unemployed chart for the Engineers shows 
that the decrease of unemployed came to a halt in the 
month recorded, standing at a little over 9 per cent. 
of out-of-work members. There was a decline of 226 
in membership, leaving the total at 107,246. Of these 
9314 were on unemployed benefit—a decrease of 414 ; 
on sick benefit, 2444 ; on superannuation benefit, 5887 
—increase, 44. This last benefit alone is now costing 
74d. per full member per week. The total on the 
funds was 17,510, costing 1s. 84d. per week. There 
are a number of articles—political, social, and indus- 
trial—of a general character that need not be further 
alluded to. 





The Jronworkers’ Journal for this month calls atten- 
tion to the report— Census of Production in Iron and 
Steel Works. It is called a ‘‘ valuable report,” but 
in this issue tin-plate works only are dealt with. At 
the last meeting of the of Conciliation for the 
Manufactured Iron and Steel Trade of the North of 
England the auditors’ report gave the results of their 
examination of the accounts of firms associated with 
the Board, the average selling price being 6/. 6s. 8.11d. 
per ton. The wages of the men continues the same 
during the two months dating from the report. This 
looks as if the bottom of low prices had been reached. 
Much of the Journal is taken up with the new rules, 
explanations of some of the chief points being set 
forth for the members’ guidance. It is the evident 
intention of this union to begin a propaganda with the 
view of increasing its membership. 





Continued unrest still prevails in the North Wales 
coal-fields. At date of writing the colliers were on 
strike at Ruabon and Mold, At another colliery, near 
Wrexham, the men had given in their notices, which 
terminated on Saturday last, the 6th inst., but they 
were suspended until an arranged conference was held 
between the owners and the men’s representatives. 
At another colliery terms were agreed to, and the men 
resumed work. The causes of the disputes were wages 
and the employment of non-union men. 


Through the instrumentality of Sir Edward Clark, 
K.C., a further conference was a of the em- 
ployers’ and operatives’ representatives in the cotton 
trade, to take place this week, when it is ho that a 
modus vivendi will be found out of the difficulties which 
undid the previous conference. The state of the cotton 
trade is not such as to encourage further disputes. 
The Preston spinners, by a majority, have voted 
for an eight-hour day, or 48 hours per week. Short 
time continues generally, and is being adopted on the 
Continent and in America. It is a protest against 
the cornering of the raw material. The spinners have 
not taken kindly to the candidate selected by the card- 
room hands. nis may be a side result of the attitude 
of the officials of the card-room hands during the 
dispute last year, when the latter continued the strike. 





A most serious strike of gas-workers in Italy took place 
in the middle of last week. The Gas-Men’s Federation 
gave the signal on Tuesday night, and on Wednesday 
the men struck at Milan, Modena, Genoa, and two other 
towns, others being threatened. A truce of two days had 
been allowed to enable the Prefect of Milan to try to 
effect a settlement with the London Gas Company 
there ; but the officials refused even to discuss the 
situation. Then the signal was given, the men obeyed, 
and the towns were plunged into darkness, except 
where the electric light was in use. There was great 
consternation, and all the gas-works are guarded by the 
military. Some strike-breakers were employed, and 
those from the London Docks were s on arrival. 
It is said that the Gas Union are seeking to recruit 
1000 men from London, and the military are charged 
to secure them free entrance to the works. 





A cablegram states that an agitation is being got up 
against Mr. Samuel Gompers to oust him as President 
of the American Federation of Labour. The reason 
assigned is that he is too mild in his conduct towards 
the employers, and that he is too much biassed by the 
Civic ede ion, on the Council of which are mill- 
owners as well as trade-union officials and leaders. 
It is the old story, there as here, icion and dis- 
trust, fostered by men who seek these p for them- 





selves, 
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ALUMINIUM-COPPER-TIN ALLOYS. 


The Constitution and Properties of the Aluminium- 
Copper-Tin Alloys.* 


By C. A. Epwarps and J. H. Anprew, M.Sc., 
a Laboratories, Victoria University, Man- 
chester. 


In the metallurgy of the industrial non-ferrous alloys 
we have, in many cases, to deal with very complex mix- 
tures. These have been arrived at by the certain, but 
unsatisfactory, method of trial and failure, and, as a con- 
sequence, in a more or less degree the required 
properties for their particular purpose. This method of 
working (along empirical lines) was inevitable up to a 
comparatively recent date, for many of the alloys 
were in use long before the application to their study 
of the laws of physical chemistry, and such valuable 
research weapons as the microscope and pyrometer. 
There is, however, no longer any need or justifica- 
tion for working in such a manner. In other branches 
of metallurgy practice is now largely directed by 
science ; but in this, even yet, the dominating factor is 
practice. As regards the simple binary alloys —t.c., those 
containing only two elements—the changes of properties 
which accompany a variation in composition and heat 
treatment can now be understood on referring to the 
equilibrium diagrams of their respective systems, In this 
respect, at least, science is parallel with practice. But of 
the constitution of alloys containing more than two 
elements very little is known, and, in the absence of such 
knowledge, it cannot be said that the ternary alloys in 
use are the best mixtures of their components. Hence it 
will be realised that the study of the constitution of the 
ternary alloys is not only of scientific interest, but of some 
practical value. 

Before commencing work of this character, a knowledge 
of the three binary alloys is essential, ¢.g.,if A, B, and C 
are the elements, then the systems A + B, B + C, and 
A + C should be known. 

The constitution of a ternary system may be graphi- 
cally represented by means of an equilateral triangle. 
Each corner of the triangle represents one of the three 
metals. The three sides correspond to the binary mix- 
tures. Any point inside the di m indicates a certain 
mixture of the three. The length of lines drawn at right 
angles from each side to a common point inside the tri- 
angle is proportional to the percentage composition of the 
metal represented at the —— corner, With the tri- 
angular diagram it is possible only to indicate variations 
of composition. To represent temperatures, a new axis 
is taken perpendicular to the plane of thetriangle. Thus, 
when temperature and concentration are considered, 
they are represented by a solid right-triangular prism. 
The upper surface of this figure is always irregular, 
and indicates the temperatures at which the various 
ailoys begin to deposit solid. It is much more diff- 
cult to represent in the model the solidus and structural 
changes occurring below the solidus, for it would then be 
necessary to cut the model into sections, each of which 
represents alloys which deposit the same solid phase on 
freezing and undergo the same changes on further cooling. 
An easier and, perhaps, more comprehensive method 
is to use, for different temperatures, triangles which are 
divided up into areas showing the boundaries of the phases 
that are present at those temperatures. By this means 
the process of solidification, &c., can be followed down to 
the ordinary temperature. In order to make the method 
intelligible, and the present work clear to readers, the 
writers here insert a hypothetical case, taken from 
G. H. Gulliver’s book on ‘* Metallic Alloys,” in which ‘“‘a 
single binary compound is formed: the compound and the 
three metals show complete mutual solubility when just 
liquid, and tial solubility when just solid” (Fig. 1, 
A, B, C, and D, annexed), 

There are four ible solid solutions, according as the 
sredominating substance is A, B, C, or the compound J. 
There are five binary eutectics—viz., €, €g €s, ¢4, and és, 
which are respectively composed of a + 6, 8B + 6, 6 + ¥, 
B+-+¥, and a+ y, and two ternary eutectics, c’ and e’, 
which consist of a + 6 + y, and 8 + y + 6 respectively. 
Liquid alloys in the area No. I. (d) deposit a crystals on 
cooling, the liquid so becoming richer in the element } 
until the composition of the eutectic ¢, is reached, when 
it freezes at u constant temperature, forming a and 6 
crystals; those in the area No. II. (d) first deposit 6 
crystals, when the liquid becomes richer in the element a 
until the eutectic composition ¢, is again reached, when 
the same phenomena of crystallisation occurs as before. 
Alloys in No. III. (d) area progressively deposit a 
crystals, and in so doing the composition of the hquid is 
gradually altered till it corresponds to a point on the line 
ee. This liquid then deposits the binary eutectic ¢,, the 
liquid being further altered in composition until it corre- 
sponds to the ternary eutectic e’, when the three phases 
a, 6, and ¥ simultaneously crystallige, and the alloy be- 
comes completes solid. The process of solidification of 
alloys in the other areas is somewhat similar to those 
described, and will be readily understood from the above 
description, 

In making the choice of aluminium, copper, and tin the 
writers were influenced by the following facts :— 

1. The constitutions of the three series, aluminium- 
copper ('), aluminium-tin (*), and copper-tin (*), have been 


a : 
3. ere is a desire to substitute aluminium for tin in 
brasses and other industrial alloys. 

This was clearly brought out by Mr. Johnson in his 
remarks on Sir G. A. Muntz’s paper, read before the last 
meeting of this Institute. He says :— “ In the last two 











* Paper read before the Institute of Metals at Man- 
chester, October 14, 1909, 


have been 1egirded as a precious metal. 
now than tin, and, volume for volume, was considerably 
cheaper than copper. 
they could apply that low-priced metal . . . and make 
use of it to rep tin or copper, or both of them.” 


of a thi 


a 














Fig 2. 
LIQUIDUS CURVES 


c& a en 
(1440 W) 


cated alloys as the aluminium-copper and copper-tin 


series. 

Mithod of Investiyation.—The data obtained by the 
writers for the determination of the liquidus surface (+) 
give valuable indications of the various solid phases that 


pyrometrical methods were found useful for detecting 
changes in the ternary alloys, which are characteristically 
the same as in the bi alloys, no serious attempt was 
made to utilise the data for the quantitative determina- 
tion of the constitution of this series. In 








or three years aluminium had come to the forefront in a , 
very marvellous way, whereas not Jong ago it might almost | 
It was cheaper | 


Brassfounders desired to know how | 


3. It appeared of some interest to ascertain the effect | 
metal on the transformations of such compli- | 


Temperature Degrees 


are first deposited from the perfectly liquid alloys, Whilst | 


C accordance | 
with the method recommended by Shepherd and Upton ' the a phase, 


(5), metallographic examinations have been relied upon for 
the location of the boundary lines of the different phases. 
They say :—“‘ The best way to develop the structure and 
properties normal at a given temperature is first to chill 
cast the specimen, then to anncal, holding it at the 
desired Semperatere for such a time as is found necessary, 
and to fix by. quenching. Chill castings give very uni- 

form pieces with minimum crystal size, meaning a very 
close and intimate mixture of components. Equilibrium 


47 














Centigrade 


is far more readily reached when heat-treatment is made, 
for diffusion need occur only through very small di-- 
tances.” , 

Description of the Constitution,—To represent graph 
cally the constitution of this series of alloys under vary: 
ing temperature would necessitate many diagrams. |" 
order, therefore, to simplify matters, a description of the 
changes taking place betweon the temperature of freezin 
and the normal temperature is given in the text and sup- 
plemented 4 three diagrams only. ’ a 

Alloys in No. I. Area, Fig. 3, when just solid, consist | 
which isa solid solution of aluminium and 
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tin incopper. No change occurs in these alloys on further 
cooling. 

“ilove in No. 11. Area, Fig. 3, begin to solidify with 
the deposition of a crystals, which are in contact with 
liquid down to about 790 deg. Cent., when the liquid 
svlidifies as 8', photograph No. 1, p 666. At 500 deg. 
Cent. the 8! crystals are transformed into 6'. These two 
phases @ and 4! then remain in equilibrium down to the 
ordinary temperature. The range of the pure a phase 
iries, increasing with decreasing temperature to the 
limits indicated in Fig. 5, below. ; j 

Alloys in No. III. Area, Fig. 3, when just solid, consist 
of a homogeneous solid solution of the compound Cu;Al 
with aluminium, copper, and tin, photograph No. 3. These 
alloys are particularly interesting, as upon cooling to 540 
deg. Cent. they form three distinct classes according to 
their composition., On cooling to 540 deg. Cent. those in 
No. ILI. area, Fig. 4, deposit the tin along with the 


COPPER 
A 





solid they are subdivided into three arcas of different con- 
stitution, 

The alloys in No. VIII. Arca, Fig. 4, when just solid, 
consist of 8 and y crystals, which remun in equilibrium 
on cooling to 540 deg. Cent.; at this temperature the 8 
crystals are decomposed, and the alloys finally consist of 
the y constituent, photograph No. 14. 

Alloys in No. VI. Arca, Fig. 4, when just solid, consist of 
the 8 and 7! constituents ; on cooling to 540 deg. Cent., 
crystals of 8! are deposited from the y' phase, photographs 
Nos. 15 and 16. On keeping these at 540 deg. Cent. for 
about 24 hours, the 8 crystals are decomposed and the 
alloys become homogeneous as 8! with aluminium in solu- 
tion. At 480 deg. Cent. the 6! is converted into 8' and y. 
It was noticed that this inversion is much slower when 
the 8! crystals contain aluminium than when they consist 
of copper and tin only. 

- Alloys in No. VI. Arca, Fiz. 5, when just solid, consist 


ALUMINIUM - COPPER-TIN 
LLOYS 


A , 
FIRST PERIOD OF SOLIDIFICATION 





Cu, 2 
Cu, Sx 600 
% % Cu, Sn 





interact with the liquid forming the ¢’ phase ; ¢’ crystals 
are then formed from the liquid on cooling down to 230 deg. 
Cent., when the liquid freezes as pure tin. 

Whilst alloys in No. X. Area, Fay. 5, are constitutionally 
the same at the ordinary temperature as those just de- 
scribed, they do not undergo the same process of freezing. 
In this case the compound Cu,Sn is not formed, and ¢’ 
is only formed from the liquid. 

The solid phase first deposited from alloys in Nos. V. 
and VII. areas, Fig. 3, is y, but, on cooling, changes of a 
different character occur in these mixtures according to 
their composition—c.g., those in No. IX. area, Fig. 4, 
when just solid consist of y, which remains unchanged 
down to the ordinary temperature. 

Those in No. XVII., Fig. 4, from 860 deg. Cent. to 
560 deg. Cent., consist of Y + 5 + liquid ; from 560 deg. 
Cent. toa temperature approaching deg. Cent., of y + 
€ + liquid, and when completely solid of y + «. 


COPPER 






SECOND PERIOD OF 
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TIN (1440.4) 


COPPER 
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fig. 5. 


CONSTITUTION OF THE 
ALUMINIUM -COPPER ~ TIN 
ALLOYS. 
AT THE ORDINARY TEMPERATURE 














Cc 

TIN (ea0.n) 
copper and the required amount of aluminium as a crys- 
tals, photograph No. 12. Those in No. V. area, Fig. 4, 
deposit the y constituent containing the tin in solution, 


os. tograph No, 13, page 667; whilst those occurring in 
No. | V. deposit crystals of y!, photograph No. 4, at about 
(00 deg. Cent., from which the 8! crystals are formed at 
650 deg. Cont., photages h_No. 5. en at 550 deg. Cent. 
the (composition of both they! and 8" phases takes place, 
wit! the formation of the 6!, As the temperature is lowered 
the crystals gradually go into solution, photographs 7, 
8,0, ond 10, and the alloys again reach a homogeneous 
Stato at about 500 deg. Cent, At 540 deg. Cent. the 8 
crys‘cls of the alloys in Nos. ILI, and IV. areas, Fig. 4, 
are \'ansformed into the a and y phases, but the decom- 
position does not take place to-the same degree with alloys 
m No. V. area, Fig. 4. Hence, when in a stable condi- 
tion clow 540 deg. Cent., alloys in these areas consist of 
aay, No. TLL area, Fig, 5. 

A sin the Area No. IV., Fig. 3, for the first period 
vonsist of 8B erystals in contact with the melt, but when 








8 
ALUMINIUM 


of 8 and y'. On cooling 8! crystals are formed from the 
y', and the three constituents 8, y', and f! are in equili- 
brium down to 540 deg. Cent., at which temperature the 
8 and y! phases disappear, with the appearance of 7 and 6!, 
Therelo 

condition, they consist of 7 and 6'. . 

Alloysin No. VII. Arca, Fig. 5, first deposit the y phase, 
and on cooling y' crystals are formed from the liquid, 
from which the binary compound Cu, Sn begins to form 
at about 650 deg. Cent. At 600 deg. Cent. the remaining 
7) is converted into 6!, ? 

With alloys in No. 1X. Arca, Fig. 5, the same process 
of solidification takes place as in those in the area just de- 


Cu, Sn from the +, the remaining tin in excess forms the 
e’ phase. 

Alloys in No. X. Area, Fig. 5, begin to crystallise with 
the y phase, and on further cooling Cu;Sn crystals 
separate from the liquid. When the temperature of 
400 deg. Cent. is arrived at, the crystals of the compound 








re at the ordinary temperature, when in a stable | 


ALUMINIUM 


Alloys in No. XIX. Arca, Fiy. 4, from the beginning of 

freezing down to 860 deg. Cent., consist of y + liquid. 
At 860 deg. Cent. the y and liquid interact, forming 6 and 
liquid; these remain in contact till the temperature 
560 deg. Cent. is reached, when the 6 is chan toc; «€ 
and liquid are then in equilibrium till the temperature 
232 deg. Cent. is approached, when the alloys become com- 
pletely solid as the ¢ phase, which undergoes no further 
change, No. XIV. area, Fig. 5. 
_ Alloys in Arca No. XX1., Fig. 4, consist of y crystals 
in contact with the liquid from the freezing-point to 
860 deg. Cent.; at this bar preci the y and liquid inter 
act with the formation of 6 crystals ; more 6 crystals are 
deposited from the liquid on cooling to 620 deg. Cent., 
vi dis yy to e, No. “4 +» Fig. & 

Alioys in No. VIII. Area, Fig. rogressively deposit 
6 crystals down to 620 deg. Cent., when 4 is chal into 
e, € and liquid remaining in contact down to 595 deg. 
Cent., when the liquid solidifies as the compound CuAL, 
No. XVI. area, Fig. 5. 

Alloys in No, IX. Area, Fig. 3, are at the ordinary 
armas constitutionally the same as those in No. 
VIIL. area, Fig. 3, with the exception that ¢ is the first 
phase to freeze. 

Alloysin No. XXV. Area, Fig. 4, first deposit crystals 
of CuAly, At 542 deg. Cent. the binary eutectic begins 
to solidify, and when quite solid these alloys consist of 
CuAl, + 9. 

Alloys in No. XX. Area, Fiy. 5, first deposit crystals of ». 
At 542 deg. Cent, the binary eutectic ins to solidify. 
In a stable condition at the ordinary temperature these 
alloys consist of 7 + CuAly. When just solid, alloys in 
No. XXII. area, Fig. 5, consist of the pure 7 phase, which 
is a solid solution of copper and tin in aluminium, 

Alloys in No. XXIII. Area, Fig. 5, deposit 7 crystals 
from the freezing-point to 232 deg. Cent., at which tem- 
perature the remaining liquid solidifies as pure tin. 

The process of freezing, &c., of the alloys in the other 


; areas need hardly be described, as the same phenomena of 
| crystallisation occur as with those in the areag along the 


aluminium-copper side of the diagram, except that they 
contain an excess of tin. 

The — conclusions deduced from this investigation 
are as follow :— 

Theoretical.—1, No ternary compound is deposited from 
the liquid alloys. 

2. No ternary eutectic is formed. 

3. In the case of the pure aluminium-copper alloys, 
theory indicates that the compound Cu;Al should di:- 


| sociate at about 540 deg. Cent. into the a and + phaser. 
scribed, with the exception that after the-separation of | 


Mr. Curry found that this inversion was completed only 
after keeping the alloys at that temperature for about six 
weeks. The writers find that with those alloys contain- 
ing tin, which deposit a or y on cooling, the inversion is 
accelerated to such an extent that it is complete after 
about five hours. 

4. The changes which occur on cooling alloys in No. TV. 
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No. 1.—a+f!. Aluminium, 4 per cent.; tin, 10 per cent.; No. 2.—8+Liquid. Aluminium, 9 per cent.; tin, 10 per cent.; | .No. 3.—8. Aluminium, 9 per cent.; tin, 10 per cent.; copper, 
copper, 86 per cent. Quenched from 650 deg. Cent. Mag- copper, 81 per cent. Quenched from 900 deg. Cent. Mag- 81 per cent. Quenched from 800 deg. Cent. Magnified 150 
nified 150 diameters. nified 150 diameters. diameters. 












No. 4.—8+y!. Aluminium, 9 per cent.; tin, 10 per cent.; No, 5.—Dark=8 ; light=y!; dark in light=6!. Aluminium, No. 6.—Dark=8 ; light=y!; dark in light showing §!+ 6). 
copper, 81 per cent. Quenched from 700 deg. Cent. Mag- 9 per cent. ; tin, 10 per cent.; copper, 81 per cent. Quenched Aluminium, 9 per cent. ; tin, 10 per cent.; copper, 81 per cent 
nified 150 diameters. from 650%deg. Cent. Magnified 150 diameters. Quenched from 550 deg. Cent. Magnified 150 diameters, 










No. 7.—Dark = 8; light = 81, Aluminium, 9 per cent. ; tin, No. 8.—Showing light 61; joining in solution. Aluminium, No. 9.—Showing traces of 6! with 8. Aluminium, 9 per cent.; 
10 per cent. ; copper, 81 per cent. Quenched from 520 deg. 9 per cent. ; tin, 10 per cent. ; copper, 81 per cent. Kept tin, 10 per cent. ; copper, 81 per cent. Kept at 500 deg. 
Cent. Magnified 150 diameters. at 500 deg. Cent. for 24 hours. Magnified 150 diameters. Cent. for three days. Magnified 150 diameters. 








No. 10.—Homogeneous 8. Aluminium, 9 per cent. ; tin, 10 No, 11.—Dark = 8; long light crystals =a; circles and No, 12.—Dark = 8; light = a, Aluminium, 11 per cent. ; ' 
ver cent. ; copper, 81 per cent. Kept at 500deg. Cent. for crystal boundaries =liquid. Aluminium, 6.5 per cent. ; tin, 1 per cent. ; omen, 88 per cent. Slowly cooled from 
ve days, Magnified 150 diameters, 10 per cent. ; copper, 83.5 per cent, Quenched from 900 deg. 800 deg. Cent. Magnified 150 diameters. 


Cent, Magnified 150 diameters, 
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No. 14.—Homogeneous y crystals. Aluminium, 10 per cent. ; 
tin, 12 per cent. ; copper, 78 per cent. Kept at 540 deg. 
Cent. for 12 hours. agnified 150 diameters 


No. 13.—Light = 8 ; dark ="y. Aluminium, 14 per cent. ; tin 
2 per cent. ; copper, 84"per cent. Slowly cooled from 800 deg. 
Cent. Magnified 150 diameters. 


No. 16.— Black = 8 ; dark =! ; light=y!. 


cent. ; tin, 19 per cent. ; copper, 75 per cent. Quenched from 
550 deg. Cent. Magnified 150 diameters. 


No. 17.—Homogeneous §}. Aluminium, 6 per cent. ; tin, 19 per 
cent.; copper, 75 per eent. Kept at 540 deg. Cent. for two 
days. Magnified 150 diameters. 


No. 19.—Showing 8 dark ; light=y!. Aluminium, 11 per cent. ; 
tin, 5 per cent. ; copper, 84 per cent. Quenched from 780 deg. 


No. 20.—Light=primary y; dark shows -@=a+y inversion. 
* Aluminium, 10 per cent. ; tin, 8 per cent. ; copper, 82 per cent. 


Cent. Kept at 540 deg. Cent. for two hours. Magnified 150 diameters. 


Magnified 150 diameters. 
area, Fig. 4, appear to throw some light on the theory of 
solid solutions. It will be seen from photographs 2 to 10 
that an alloy containing 10 per cent. of tin and 9 per cent. 
of aluminium, when just solid, shows the structure of a 
homogeneous solid solution ; as the temperature is lowered 
to 700 deg. Cent., 7! crystals are deposited, which in turn | 
dep.sit 8! erystals ; both 8! and 7! are converted into the | 
3} phase at 520 deg. Cent., and this constituent slowly | 
goes into solution at 500 deg. Cent. Therefore this alloy | 
is structurally the same at 900 deg. Cent. as at 500 deg. | 
Cent., but at interjacent temperatures quite different | 
structures are obtained. If the solid solution which exists | 
at ‘\X) deg. Cent. were a solution of tin in the 8 — 
an‘! the same applied to that obtained at 500 deg. Cent 
it would be likely to remain in solution at intermediate 
tem eratures. But since this is shown not to be the case, 
it probable that the solid solution at 900 deg. Cent. 
con-'sts of a definite copper-tin phase 7! in solution with 
, tad that at 500 deg. Cent. it is 5! in solution with 8 
Thi. implies that the identity of a phase or constituent is 
noi cestroyed when in solution. 

!'actieal.—1, Judging from the constitution and general 
&p}* arance of the alloys, it is quite obvious that those 
poss ssing reasonable mechanical properties are confined 
to \wo very limited areas—viz., those consisting largely of 
the o phase, and those which consist of the 7 phase. All 
the others are very brittle, and in far the greater number 
the ‘\n does not mix to form homogeneous alloys. 

«. From what has been said about the inversion Cu, Al 


No, 22.—Dark<¥y; white=€1; slate=CugSn. Aluminium, 7 per 
cent. ; tin, 28 per cent. ; copper, 65 percent. Kept at 500 deg. 
Cent. for fifteen hours. Magnified 1000 diameters. 





|sac 


| metal, aluminium ? 


| saturation limit o 
| a, when cast in sand, has t 








No. 15.—Dark = 8; light = y. Aluminium, 6 per cent. ; tin, 
19 per cent. ; copper, 75 per cent, Quenched from 750 deg. 
Cent. Magnified 150 diameters. 


No. 18.—Showing 8! breaking up. Aluminium, 6 per cent. ; 
tin, 19 per cent.; copper, 75 per cent. Kept at 480 deg Cent. 
for seven days. Magnified 1000 diameters. 


< i] 

No. 21.—Light=y; mottled=y!. 

tin, 26 per cent.; cop 
deg. Cent. Magnifi 


, alloys consisting of a + Cu, Al, as cast, would 
be of little use for temperatures approaching 500 deg. 
Cent., since 7 is.a brittle constituent, and its appearance 
would render the alloys mechanically weak. Hence, 
viewed from a theoretical standpoint, no advantage is to 
be gained by adding tin to those alloys of aluminium- 
copper which contain Cu; Al. 

3. The most important alloys of copper-tin are those 
containing from 9 to 14 per cent. of tin. The question 
arises, Can some of this tin be replaced by the cheaper 
With ordinary rates of cooling these 
alloys consist of a + 6'. An alloy containing 10 per cent. 
of tin, which for practical purposes may be taken as the 
tin in ig sy ee consisting of pure 

he following mechanical pro- 


Aluminium, 5 per cent.; 


r, 69 per cent. Quenched from 620 
1000 diameters. 





perties: 
Ultimate Stress. 


Elongation on 2 In. 
20.6 tons per sq. in. 


40 per cent. 
Under the same conditions an alloy containing 7.5 per 
cent. of aluminium and 92.5 per cent. of copper consists of 
pure a; the mechanical properties of this alloy are :— 
Ultimate Stress. Elongation on 2 In. 

21.3 tons per sq. in. 71 per cent. 
The ultimate stress of these two alloys is almost the 
same, but the ductility of the aluminium-copper alloy is 
far superior to the copper-tin. Therefore, so far as the 
a range is concerned, it is reasonable to expect that the 
substitution of aluminium for tin within certain limits 
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will tend to improve the properties of the alloys. On 
referring to Fig. 3 it will be seen that alloys in No. II. 
area are constitutionally the same as the copper-tin alloys, 
which contain from 9 to 26 per cent. of tin; and, further, 
that alloys occurring on lines drawn from a, ¢, parallel 
with a, b, will contain approximately the same amounts 
of aand 6'. From previous reasoning the @ constituent 
in these alloys should have practically the same properties 
as that of the a in the copper-tin alloys; and since the 6! 
phase is not affected by aluminium, alloys containing the 
same proportion of a and 6! ma expected to 

similar mechanical properties. If this prediction is proved 
to be correct by experiments, then an alloy containing 
about 6.5 per cent of aluminium and 5.5 per cent. of tin 
by weight will have the same properties as an alloy con- 
taining 10 per cent. of tin and per cent. of copper. 
Such a ternary alloy would be cheaper than the copper 
tin, and would also have a lower specific gravity. 

4. It is quite possible that someof the alloysin No. XTX. 
area, Fig. 5, which consist of the compound CuAl, + tin, 
or CuAl, + 7 + tin, may be found of use as ring 
metals; for if made under the proper conditions, the 
consist of a very hard constituent embedded in a soft 
matrix of tin. It is impossible to make homogeneous 
castings from these alloys, but at temperatures between 
540 deg. Cent. and 232 deg. Cent. they are plastic and 
capable of being moulded. 

he writers intended to make experiments to test the 
validity of the above deductions, but had not sufficient 
time.at their disposal. In conclusion, the writers wish to 
thank Professor Carpenter for the many facilities granted, 
and the kind interest taken in the work. To Messrs. R. 
Young and W. M. Roberts the writers wish to express 
their thanks for assistance given with the microscopical 
work, and to Mr. W. P. Johnson for help with the 
analyses, . 
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Roya InstituTion.—The 84th Christmas course of 
Juvenile Lectures, founded at the Royal Institution in 
1826 by Michael Faraday, will be delivered this year by 
Mr. William Duddell, F.R.S., his subject being ‘‘ Modern 
Electricity.” The course, which will be experimentally 
illustrated, commences on Tuesday, December 28, at three 
o'clock, and will be continued on December 30, 1909, and 
January 1, 4, 6, and 8, 1910. 

CHAIRMAN OF Lioyp’s RecisTER or BRITISH AND 
Foreign Suiprine.—Mr. Thomas L. Devitt has been 
elected chairman of Lloyd’s Register in succession to the 
late Mr. James Dixon. Mr. Devitt has been a member 
of the committee since 1893, and has already held for two 
years, in conjunction with Mr. William Lund, the office 
of Chairman of the Sub-Committees of Classification of 
the Society. Mr. Devitt is the senior partner in the old 
firm of Messrs, Devitt and Moore, and also a partner in 
the firm of Messrs. F, Green and Co., who, with Messrs. 
Anderson, Anderson, and Co., are the managers of the 
Orient Steam Navigation Company, Limit He has 
filled the offices of President of the Chamber of Shippin, 
of the United Kingdom and Chairman of the Genera 
Shipowners’ Society, and was a member of the Advisor 
Committee of the Board of Trade in connection wit 
merchant shipping. He has also been President of the 
Shipping Federation since the inauguration of that body, 
and _ recently been elected President of the Interna- 
tional Shipping Federation. In association with Lord 
Brassey, Messrs. Devitt and Moore started the well- 
known Brassey scheme for the training of officers for 
the merchant service and for the Indian marine, which 
has achieved great success, 

IRRIGATION SCHEME IN ARGENTINA. H.M. Legation at 
Buenos Aires report that the Government project for 
turning to account vast districts of Argentina, at present 
unproductive, by the application to them of systems of 
irrigation has been adopted by Congress. The scheme 
will be carried out with the co-operation of the railway 
companies, which will undertake the construction of the 
necessary works, relying for their profit on the increased 
traffic that the ter productiveness of the country will 
bring them. The works will be paid for with national 
securities, to be called ‘‘imigation bonds,” bearing 5 per 
cent. interest and 1 per cent amortisation. These will be 
issued to the companies in respect of the works they 
undertake, and they will meet the liabilities attached to 
them. An issue of 5,000,000/. of such bonds is authorised. 
Further funds will be supplied by the sale of the Andine 
Railway, the disposal of which by the State has been 
approved by Congress. The scheme includes extensive 
works in connection with the Rio Negro and other rivers, 
Ls which it is claimed that the provinces of Cordoba, 

endoza, Santiago del Estero, San Luis, San Juan, La 
Rioja, Catamarca, Tucuman, Salta, and Jujuy will benefit. 
The rivers to be made use of besides the Rio Negro 
are the Limay, Neuquen, Tercero, Mendoza, Atuel, 
Diamante, Tunuydn, Salado, and Dulce. <A sum of 
50,0007. has been voted on account of preliminary surveys, 


CATALOGUES. 


.Tur Machine-Tool Company, Limited, Northern Works, 
London-road, Nottingham, have sent us a list giving 
prices and particulars of new and second-hand machine- 
tools in stock. Besides machine-tools of all kinds, the 
list includes steam-engines, pumps, fans and blowers, 
cranes, foundry plant, and other machinery. 


We have received from the McKenzie, Holland, and 
Westinghouse Power Signal Company, Limited, 58, 
Victoria-street, Westminster, S.W., a pamphlet contain- 
ing an illustrated description of the all-electric power- 
signalling installation at Yarnton Junction, on the Great 

estern Railway. The description is reprinted from the 
Railway Engineer. 


A circular illustrating some installations of Hodgkin- 
son’s patent coking stokers has come to hand from Messrs. 
James Hodgkinson, Limited, Ford-lane Works, Pendle- 
ton, Manchester. One of these illustrations shows the 
stokers fitted to a battery of sixteen Lancashire boilers, 
which consume over 30 1b. of coal per square foot of grate 
area per hour without smoke. 


Messrs. Pirelli, Limited, 45, Basinghall-street, E.C., 
have sent us a catalogue giving prices and particulars of 
electric-light and power cables, flexible cords, high and 
low-tension cables for motor-cars, multiple telephone- 
cables, and instrument wires. Accessories for installa- 
tion work, such as insulating tapes, compounds and 
—— ebonite tubes and shects, are also included in 
the list. 


We have received from Messrs. E. A. Reid and Co., 
22, Billiter-street, E.C., a bound book illustrating the 
works and productions of the Société Anonyme La Bru- 
gevise, St. Michel-lez-Bruges, Belgium, for which firm 
they are the sole agents for Great Britain and the Colonies. 
Among the productions illustrated are railway carriages 
and wagons, tenders, tram-cars, bridges, and other steel 
structures, and also steel and iron castings and forgings. 


A catalogue illustrating and describing Hall’s patent 
frictionless governors has been issued by Messrs. Charles 
Winn and Co., St. Thomas’s Works, Granville-street, 
Birmingham. The governors are suitable for all types of 
steam and gas-engines, and are made in eight standard 
sizes for speeds varying from 150 to 400 revolutions per 
minute ; full particulars, with prices of each size, are 
given in the catalogue. The mechanism of these governors 
was described in our issue of October 29. 


We have received from Messrs. Laurence, Scott, and 
Co., Limited, Gothic Works, Norwich, a price-list of 
adjustable-speed motors. These motors are shunt-wound, 
and fitted with interpoles, and are specially suitable for 
driving machine-tools, the s being adjustable over a 
considerable range by varying the field. The price-list 
gives particulars of motors from 2 to 200 brake horse- 
power for 200 to 500-volt circuits; prices of spares, 
weights, and shipping dimensions are also stated. 


Mr. P. J. Mitchell, Caxton House, Westminster, 8S. W., 
has issued a booklet relating to Halpin’s thermal-stora 
system. The booklet points out the advantages of the 
system, now very well known to engineers, and illustrates 
the apparatus working in connection with Lancashire and 
water-tube boilers; a number of locomotives fitted with 
thermal-storage vessels are also illustrated. In conclu- 
sion the results of tests are given, together with a number 
of extracts from papers, &c., in which some well-known 
engineers have expressed their opinions on the system. 


From the Sturtevant Engineering Company, Limited, 
147, Queen Victoria-street, E.C., we have received a 
circular relating to their new-pattern dust-separator for 
use on dust-exhausting systems. is separator is made 
in fourteen standard sizes, the largest having a 40-in. by 
27-in. inlet. A separate leaflet illustrates a number of 
junction-pieces for air-mains, in which the air from the 

ranch pipe is led so that it is flowing parallel to the 
current in the main pipe before the two streams are 
allowed to mix, so that the formation of eddies is avoided. 


Circulars relating to their manufactures have come to 
hand from Messrs, Atkinson Brothers, Aire-place, Kirk- 
stall-road, Leeds. In one of these circulars a three-speed, 
electrically -driven sensitive drill is illustrated. This 
tool is made in three sizes for drilling holes of diameters 
up to ;;in., § in., and 1 in. respectively. The same 
circular gives the priees of small electric motors and 
electrical — polishing-machines. Other circulars 
deal with box-blade fans, ceiling - fans and blowers, 
screwing-machines, and a motor-driven hack-saw ; a sensi- 
tive drilling-machine for belt-driving is also described. 


A catalogue section relating to Temperley fixed trans- 
ports has been issued by Messrs. Applebys, Limited, 
58, Victoria-street, Westminster, S.W. These trans- 
porters combine the duties of a crane and a conveyor, and 
are largely used for loading and discharging vessels, coal- 
handling, &c. A large number of illustrations are given 
which show the transporters unloading and storing grain 
in sacks, raising coal from railway trucks, and delivering 
it to the bunkers in electric-light stations, and also hand- 
ling coke in gas works. In ENGINEERING, vol. lxxxvii., 
pages 37 and 74, some of these transporters were described 
and illustrated. 


An interesting catalogue of metallurgical plant has 
come to hand from Messrs. Thwaites Brothers, Limited, 
Vulcan Iron Works, Bradford. The catalogue, which is 
very fully illustrated, deals with the plant and acces- 
sories required for smelting and refining copper and lead, 
including ore-crushers, rotary furnaces for drying and 
calcining ores, Thwaites’ rectangular water - jacketed 
smelting furnaces, and reverberatory roasting and refiu:ng 











and centrifugal pumps driven by belts, steam-engines, or 
electric motors, together with other accessory apparatus, 
such as ore-hoists, weighing-machines, &c., are also illus. 
trated. 


From the Worthington Pump Company, Limited, 153, 
Queen Victoria-street, E.C., a catalogue of condensing 
apparatus has been received. The first part of the cata- 
logue deals with jet-condensers, and illustrates counter. 
current and ‘‘Conojector” condensers arranged baro- 
metrically or on the low-level system, and also a semi- 
counter - current jet-condenser for small and medium 
capacities ; the latter part of the catalogue is devoted to 
multiflow surface-condensers.. Each type is fully de- 
scribed and clearly illustrated, and its relative advantages 
are poin out. The catalogue, of which the printing 
and half-tone engravings are excellent, also illustrates 
steam and electrically-driven auxiliary machinery for use 
with these plants. 


Messrs. Dick, Kerr, and Co., Limited, Abchurch-yard, 
Cannon-street, E.C., have sent us a pamphlet relating tu 
crane motors and controllers. The pamphlet illustrates 
and describes the construction of the motors, and shows 
them applied to cranes and hoists and also to a car-shed 
traverser. Nine standard sizes are manufactured, vary- 
ing between 2.5 and 145 horse-power on a quarter-hour 
rating. The firm’s metallic-shield blow-out controllers 
for crane and hoist work are also dealt with. In these 
controllers coils enclosed in cylindrical metallic shields are 
placed with their axes parallel to the cylinder of the con- 
troller, near to the points where the arc is formed. The 
field produced by the coil draws the arc in a direction at 
right angles to the axis of the cylinder on to the metallic 
shield, around which it extends itself until it becomes too 
attenuated to be maintained. 


A pamphlet describing the ‘“‘ Primus” marine motor 
has come to hand from Mr. E. Atkinson Smith, 70, Vic- 
toria-street, Westminster, 8.W. The engine is of the 
vertical two-cycle type, for use with paraffin or crude oil, 
and is uamatemioelllar Mr. Karl Heineman, Gothenburg, 
Sweden. In this engine a vaporiser is placed on the top 
of the cylinder, and is heated by a blow-lamp when start- 
ing up, but afterwards it is maintained at the right tem- 
perature by the heat of the explosions. At the proper 
point in the cycle, oil is injected by a variable-stroke pump 
into the vaporiser, where it ignites immediately, and the 
working stroke follows. The engines are made with one 
cylinder from 5 to 25-brake-horse-power, and a 30-horse- 
power engine with two cylinders is also listed. Another 
pamphlet gives prices and particulars of similar engines 
arranged for stationary work ; these engines are made in 
sizes varying from 5 to 100 horse-power. 


We have received from Messrs. G. A. Harvey and 
Co., Lewisham, S.E., a large and well-bound catalogue, 
containing over a thousand pages and a very large 
number of illustrations relating to their manufactures, 
which consist principally of sheet-metal and wire goods. 
The book is divided into four main sections, and the 
first, devoted to the zinc department, contains an article 
on ‘* The Cure of Smoky Chinmeys.” This is followed 
by illustrations of a great variety of chimneys, cowls, and 
ventilators, each having qualities that render it suitable 
for the particular conditions under which it is employed. 
There are also illustrated zinc and copper cupolas, 
turrets, finials, weather-vanes, and ornamental figures, as 
well as cornices, friezes and mouldings, and many other 
articles. The next section deals aan thast-een goods, 
and among these are included galvanised corn and dust- 
bins, coal-bunkers, cattle-troughs, and stable fittings, 
pa buildings in wood and corrugated iron, air-shafts 
or ventilating and dust-extracting systems, tanks and 
cisterns of all shapes and sizes, iron doors and builders’ 
a nan ef Perforated metal is illustrated in the third 
section, and a very large number of patterns are shown 
having circular, square, hexagonal, slotted, stab and rasp, 
embossed or fancy perforations ; zinc frets, vallances and 
gratings are also illustrated in great variety. The last 
section, which deals with wire goods, illustrates guards 
for machinery, wire fencing, woven-wire cloth, sieves, 
and many other articles made from wire. The prices of 
most of the goods are mentioned in the catalogue, which 
is the most complete, of its kind, we have seen. 





Tur Granp Trunk Raitway Company.—The ratio of 
the working expenses to the receipts upon the Grand 
Trunk Railway Company of Canada in the first half of 
this year was 72.54 per cent., as compared with 72.47 per 
cent. in the corresponding period of 1908. During the 
half-year the cost of 15 bag, -cars (5176/.) was debited to 
the engine and car renewal suspense account, and 92,117/. 
was cha to revenue in reduction of this account, leav- 
ing a balance at the debit of the account at the close of 
June of 457,208/., of which 204,931/. was in respect of 
engines, and 252,277/. in respect of cars. As regards 
the Grand Trunk Pacific extension, 793 miles, between 
Winnipeg and Edmonton, are completed and _ready for 
working, and the remaining 123 miles, west of Edmonton 
and Wolf Creek, will be completed by the end of the 
present season. Wolf Creek is at the commencement of 


the prairie section. The extent of the system at the 
end of June, including 1286 miles of sidings, was 5531 
miles. The expenditure made on capital account to that 
date was 69,728,866/. The double tracking carried out 


in the first half of this year was between St. Lambert 
and Ste. ie. The number of locomotives in serve 
upon the system was 875. The number of passenger ©\'s 
in service was 824, and of brake-vans, goods, cattle, co«!, 
and other trucks, 28,648. Conducting transportation »' 





furnaces. Several Roots blowers, fans, air-compressois, , 


volved an outlay in the past half-year of 1,135,172/.. , 
compared w.th 1,236,121/. in the corresponding period ! 
1908, 
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NOTES ON MALLEABLE CAST ITRON.* 
By Professor Ropotro Naas, Milan. 


As is well known, malleable cast iron is the result of a 
physical and chemical transformation of white cast iron 
produced by heating the latter in the presence of an 
oxidising compound. The physical transformation plays 
an important part in the process, Metallographic re- 
searches carried out on cast iron, both previous to 
and after the treatment, reveal in the malleable iron the 
presence of graphitic carbon, but not in the form of 
irregular stratifications, which would tend to discon- 
tinuity in the metal, but in the shape of infinitesimal 
globules distributed among the mass of pearlite and ferrite 
close to the surface. The physical transformation is in- 
deed of very great importance, and in view of this, some 
scientists take it for granted, though very wrongly so, that 
the chemical refining action which takes place on heating 
cast iron in the presence of an oxidising substance may be 
entirely left out of consideration. Proof that the chemical 
action is great is afforded by the more marked effect of 
the treatment on small castings. 

A small wearing part of a machine, manufactured by a 
German firm which has made a speciality of this class of 
material, showed upon analysis the following typical 
average composition :— 


Per Cent. 
Sulphur = as oe Sas sah 0.102 
Phosphorus... ae a ir. ae 0.081 
Manganese ... se a as “ 0.54 
Silicon ... oe Ja Ss ie: ai 0.31 
Carbon, total... ae ; os 0.29 


The chemical composition of the cast iron used has to 
meet certain special conditions, with a view to facilitate 
to the greatest possible extent the chemical action, which 
has for its object the elimination from the outside layers 
of the piece of all the elements which hinder malleability. 

Manufacturers of malleable iron are often the owners of 
small ordinary foundries ; they believe they can as readily 
make malleable-iron pieces as ordinary castings, and they 
generally proceed without having any data as regards the 
quality of metal necessary to start with, neither do they 
give much consideration to the choice of an oxidising 
mixture with which to produce the refining action. They 
naturally obtain bad results. 

The author has had the opportunity of dealing with this 
class of manufacture in a number of Italian works, and 
has been able to collect information, to carry out many 
analyses, and to experiment with a great variety of oxidis- 
ing compounds. He found that the composition of the 
cast iron to be used is of very great importance ; it must 
be suitable for the production of small castings, and at 
the same time suitable for transformation into malleable 
iron. The correct selection of the oxidising compound is 
also of very great importance. In his experience the cast 
iron which best lent itself to the manufacture of malleable 
iron was a white cast iron comparatively low in silicon 
and manganese. Percen of sulphur and phosphorus, 
which could not be allowed in iron or mild steel, are not 
greatly prejudicial to the quality of malleable iron. In 
analyses he had carried out he had found these two com- 
pounds existing in comparatively high proportions. A 
quality of cast iron recommended by a fen in Milan as 
suitable for the manufacture of mallcable iron was found 
to contain :— 


Per Cent. 
Carbon, total... a = = ee 2.3 
Silicon ... * a chi ~ a 2.15 
Manganese... sn oe ol ve 0.62 
Sulphur st = oe P ise 0.140 
Phosphorus... she ie aa re! 0.085 


_ This iron, melted down with suitable additions, gave, 
if the pieces were fairly rapidly cooled, castings suitable 
for the malleable process ; the results, however, were not 
so good and not so regular as when using a cast iron con- 
taining much less silicon. The following was the analysis 
of a cast iron which the author had repeatedly recom- 
mended for adoption :— 


Per Cent. 
Carbon, total ... bas 3.1 
Silicon ... ah at aa nies es 0.37 
Manganese ... im ehie ie : 0.68 
Sulphur ice ‘a ‘i si "a4 0.081 
Phosphorus... bie i 0.194 


A certain proportion of silicon, up to 0.5 per cent., was 
useful in any case, as it facilitated the transformation of 
the carbon from the combined state to the graphitic state 
in the globular form above referred to. An excess of 
silicon, however, rendered the product less malleable ; 
silicon could be eliminated to a greater extent than might 
be expected from the metal close to the surface, but it 
Was impossible to eliminate it from the parts deeper down. 

For an oxidising mt, the author first used iron ore in 
which the active substance was Fe,0; mixed with silica 
sand ; this compound was still employed in many works. 
The addition of an inert substance to the iron oxide is 
indispensable, because otherwise the oxidising action 
would be too energetic and too rapid, giving rise to 
chemical transformation in advance of the physical, the 
outside surface becoming not only refined, but more or 
less corroded. On the other hand, silica sand had the 
disadvantageous property of partly scorifying the iron 
oxide, thus forming a slightly porous mass, which adhered 
to and frequently produced an extensive corrosion of the 
suriace, 

{t appeared to the author that the substitution of lime 
for sand in the oxidising mixture would give satisfactory 





* Translation in abstract of a paper read before the 


International Congress of Applied Chemistry last June 
\see ENGINEERING, vol. Ixxxvii., page 781). 





results, either because it would counteract the tendency 
which the mass had to agglomerate, and to adhere to the 
iron, or because the lime might act better than sand, as a 
purifying substance on certain elements of the metallic 
outer surface, especially the silicon and sulphur. The 
following were i wate of experiments carried out 
under similar conditions. The author used oolitic iron. 
stone of the best quality, containing 90 per cent. of 
Fe,O3, and both the quartz and lime additions were 
50 per cent. of the mixture. He had taken a cast iron 
containing a high proportion of silicon, in order to obtain 
complete information in regard to the action of the mix- 
ture with reference to that substance. 





é . 
. bf . 
3 = é s 
iF zig is 
£, fias#is 
.c. | pc.| pe! po) pe. 

Cast iron .. -- 0.063 0.059 0.34) 180 3.12 


Malleable iron, using oxidising 

compound containing silica 

(quartz) .. es ° .. 0.038 | 0.052 | 0.35 | 0.39 | 0.86 
Malleable iron, using oxidising j 

d taining lime .. 0.028 0.050 0.30 | 0.30 0.49 

Malleable iron, using oxidising 

compound containing lime, 

after a longer heat treatment 0.033 0.040 0.20 | 0.03 | 0,07 





As will be seen, therefore, under identical conditions, 
the fining power of the compound was slightly higher 
when lime was used instead of silica. By carrying the 
heat treatment further—and this could be done with an 
oxidising mixture containing lime, and not with one 
containing silica, owing to excessive corrosion—it was 
possible to eliminate almost completely the silicon and 
the carbon from the surface of the metal. 

Under the conditions in which the third experiment was 
carried out, the surface of the piece became damaged, 
although the damage was less than that which would 
occur when using silica. The three experiments showed, 
however, that it was ible to reduce largely the propor- 
tions of carbon and silicon. With a basic mixture such as 
the one used, the elimination of sulphur and phosphorus 
was very small—practically nil. An Italian firm, after 
for long following empirical methods in the manufacture 
of malleable iron, now used a compound which consisted 
of small iron refuse and forge-scale. In this manner it 
had largely improved the quality of its products. The 
oxidising compound had the following analysis :— 


Per Cent. 

Tron... aii Red pa ‘ak -e 40.6 
Ferric oxide ... ss - =! ae 50 

Alumina i =e at <s Ae 5 

Manganese... 2 — a 8 3.2 
Carbon ... a ‘ ~ a. i 0.3 
Silica ... vi a = a .. Trace 
Lime ... vl : ae s, ... Trace 
Magnesia wi 38 oh sine ... Trace 


As it was a matter of some difficulty to state the amount 
of Fe,0, and Fe,O, which occurred in a compound of iron 
and iron oxide, the author had been compelled to give the 
analysis as above. It should be noted that the proportion 
of metallic iron was low, the principal ingredient being the 
oxide from the scale. However, by a somewhat prolonged 
exposure of the compound to the action of the atmosphere 
—a condition which the works in question deem useful— 
a comparatively high proportion of Fe,O, might be pro- 
duced in the compound. The use of small particles of 
iron had two objects: first, the retardation within certain 
limits of the oxidising action of the compound, with a view 
to secure the slow and ual oxidising of the piece, an 
essential condition ; and, in the second place, its purpose 
was to maintain the piece in a certain d of porosity, 
and to . in a ee the attack of its surface. 
Repeated experiments afforded proof that from the 
point of view of the preservation of the outside surface of 
the casting, the compound above referred to was superior 
to any other. 

The following analysis of malleable iron castings was 
obtained with the said compound, starting from a silicious 
cast iron similar to that used in the other experiments 
above mentioned :— 


Sulphur. Phosphorus. Manganese. Silicon. Carbon. 


Per Cent. Per Cent. Per Cent. Per Cent. Per Cent. 
0.155 0.058 0.59 0.47 0.80 
0.133 0.101 0.63 1.22 0.36 


In the case of a comparatively small casting, in which 
the oxidising action was believed to have extended through 
the whole mass, the composition of the malleable iron 
was as follows :— 

Sulphur. Phosphorus. Manganese. Silicon. Carbon. 

Per Cent. Per Cent. Per Cent. Per Cent. Per Cent. 

0.133 0.100 0.62 0.28 


while the analysis of a fragment taken at a depth of 1 to 
2 centimetres from the surface revealed the following 
composition :— 


Phos- Man- sh: Combined Graphitic 
Sulphur. phorus. ganese. Silicon. “Carbon. _ Carbon. 
Per Cent. Per Cent, Per Cent. Per Cent. Per Cent. Per Cent. 
0.148 0.103 0.61 1.59 0.35 1.36 


A comparison of the above analyses showed that what- 
ever the oxidising compound might be, its action was 
limited to oxidising the carbon and silicon ; in regard to 
the last compound referred to, it would appear to result 
in a less regular action in connection with the silicon than 
an ordinary basic oxidising compound did. The elimination 
of carbon and silicon decreased rapidly with the thickness. 

The author was carrying out a series of experiments 
based upon the use of an oxidising agent, which consisted 





| mainly of ferric oxide and carbonic acid gee, together 
t 


with a basic substance. It appeared to him that, theoreti- 
cally, the oxidising properties of carbonic acid anhydride 
should, at the temperature of the furnace, facilitate the 
elimination of carbon from the cast iron. The formula 
Co? + C =2C0 

would easily explain the reaction. In contact with the 
| iron oxide CO was transformed afresh into CO®. A small 
quantity of CO? was always formed by the action of the 
oxide of iron on the carbon of the casting. His aim was 
to atly increase the quantity of carbonic acid anhy- 
dride, adding to the oxidising compound a quantity of 
graphite or anthracite in small pieces. By this means 
there was produced a gradual and continuous evolution of 
CO2, forming an atmosphere rich in this around the 
casting. Such a gaseous oxidising medium should be 
much more effective than one in the form of powder, and 
should reach deeper down below the surface than the 
latter. The compound with which he had obtained the 
best results was as follows :— 





Grammes, 
Iron oxide ‘ ite & “ .. 1000 
Graphite... $i = a a 50 
Magnesia ch ~ Nee 


The results obtained with this were not far different from 
those with the iron and iron scale compound above re- 
ferred to. Its advantages were that the preparation was 
much easier and cheaper, seeing that with the other com- 
pound, and where manufacture was extensive, it was diffi- 
cult to provide forge-scale and iron filings, &c., in suffi- 
ciently large quantities, 

The question of suitable furnaces was also of ve 
great importance. Heating should be carried out wit 
the greatest uniformity, and should be easy to regulate, 
The manufacture of malleable iron was facilitated in the 
works using the Bessemer process, seeing that the metal 
could, in the first place, be made to undergo a preliminary 
treatment in the converter. 





Pustic Works IN JAPAN AND MAncuuria. — His 
Majesty’s Vice-Consul at Hakodate states that it is re- 
ported that the Central Government have given a partial 
assent to the proposals recently made by the Governor- 
General of the Hokkaido with reference to the develop- 
ment of the island and its dependencies. It is accordingly 
anticipated that the next Budget will contain a vote of 
70,000,000 yen (about 7,146,000/.) for the construction and 
improvement of harbours, for riparian works, land surveys, 
&c., and for drainage in the Hokkaido. The expenditure 
will be spread over a period of fifteen years, beginning 
with 1910.—The Bulletin Commercial, Brussels, quoting 
from the Bulletin de [ Extréme-Orient, reports that a 
number of Japanese, without waiting for the completion 
of the Antung-Mukden Railway, have formed a company, 
with a capital of 5,000,000 yen (about 510,000/.) for the 
purpose of building docks and wharves at the mouth of 
the Yalu. These works will be carried out contem- 
poraneously with the construction of the railway.—There 
1s a report from the same source to the effect that a loan 
has been arranged relative to the construction of the rail- 
way from Chan-Chun to Girin, in Manchuria. Work 
will be commenced next spring, when the ground has 
thawed and is practicable for operations. 





THE ENGINEERING STaNDARDS ComMITTEE.—The most 
recent of the standard specifications of the above Com- 
mittee is No. 49, and relates to ammeters and volt- 
meters. This matter first came before the Committee in 
October, 1907, when makers were circularised in order 
to obtain information on which to work. Satisfactory 
replies were received. Inthe specification the instruments 
are classified as ‘‘ Sub-Standards,” ‘First Grade,” 
and “Second Grade,” according to their accuracy. In 
the second-grade instruments, although the order of 
accuracy may not be very high, they ought to be well 
adapted for use in workshops and similar places where 
very great accuracy is not of vital importance. Certain 
definite recommendations for the construction of in- 
struments which comply with the British standard are 
made, as well as others which have reference to scales, 
and certain standard scale-readi have been adopted 
for ammeters and voltmeters. The present demands of 
the ae» as shown by the makers’ catalogues, have 
been carefully considered ; but if the demand aout arise 
for other maximum readings, the list can readily be 
brought up to the required needs. The drop in pressure 
on the shunt has been standardised, in order to obtain 
interchangeability, and the German standard has been 
duly noted. The transformation ratio of a potential 
transformer has been fixed, as well as the current in the 
secondary circuit of a series transformer. Questions affect- 
ing instrument transformers have not gone into 
further, as it is intended to deal with these in a separate 
report, with standards for instrument transformers, re- 
sistances, and separate shunts. With regard to the 
degree of accuracy attainable under practical working 
conditions, much trouble has m taken, and when the 
limits of accuracy had been decided on, considerable diffi- 
culty was experienced in expressing them in a simple 
manner. Although the importance of dead-beatness in 
instruments has been recognised, no definition of this has 
been given, because the Committee felt that they were 
unable to recommend a definition, owing to the possi- 
bility of an instrument being made “ dead-beat” at the 
expense of the control, involving inaccuracy due to fric- 
tion. The price of the specification is 2s. 8d. post-free, 
and it may be procured from any bookseller or direct 
from the offices of the Committee, 28, Victoria-street, 
Westminster, 8.W. It is published for the Committee 
Messrs. Crosby Lockwood and Son, 7, Stationers’ 

all-court, Ludgate-hill, E.C., and 1214, Victoria- 
street, 8. W. 
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BOILER EXPLOSION AT GLASGOW. 


A FORMAL investigation was recently conducted by the 
Board of Trade at the County Buildings, Glasgow, under 
the Boiler Explosions Act, 1 with rd to the cause 
and circumstances of an explosion which occu on 
December 28, 1908, at Kingston Dock, Glasgow, the boiler 
being the property of Mr. William Robertson, shipowner. 
The investigation was conducted by Sheriff Fleming, 
K.C., Dumfries, presiding, assisted by Mr. J. M. Croom, 
consulting engineer, Leith. Mr. James Morton, writer, 
Glasgow, appeared for the Board of Trade; Mr. J. G. 
Spens, advocate, Edinburgh, instructed by Mr. W. P. 
Anderson, writer, Glasgow, for the Scottish Boiler and 


Engine Insurance Company and vther parties; and 
Mr, J. A. Spens, writer, Glasgow, for Mr. William 
Robertson (the 


boiler owner) and nage © meme interested. 
In opening the proceedings, Mr. Morton stated that 
the investigation was into the circumstances attending 
the explosion of a vertical cylindrical boiler used for 
working a crane at Kingston Dock, Glasgow. The boiler 
was fitted with an internal fire-box, an uptake, and two 
cross-tubes. The explosion occurred on December 28, 
1908, through the collapsing of the uptake, but fortu- 
nately no loss of life or serious damage to property 
resulted. The boiler, which was of steel, was made b 
Messrs. George Russell and Co., Limited, Motherwell, 
in 1891, and was supplied to Mr. William Robertson, 
shipowner, West Nile-street, Glasgow, and used by him 
in connection with his trade at Kingston Dock up 
to the time of the explosion. It was inspected and in- 
sured by the Scottish Boiler and Engine Insurance Com- 
pany from and after November, 1891. There was an 
obligation resting upon the user of the boiler under the 
Factory Act to have it inspected every fourteen months. 
There appeared to be difficulties in the way of making 
a regular examination of the boiler under working con- 
ditions, as it was only used intermittently, and his (Mr. 
Morton’s) information was that the last working exami- 
nation was made in 1903. From time to time, though 
not regularly, what were known as thorough examina- 
tions were made by the insurance company, when the 
boiler was at rest and prepared for such an examination. 
The last thorough examination prior to the explosion 
was on May 28, 1908, and the one before that was in 
September, 1905. It was found in the course of the 
thorough examinations that as early as in the year 1901 
corrosion was taking place on the water side of the uptake 
tube. According to the last report in 1908 this corrosion 
seemed to have existed to 4 in., apparently the same as 
in 1905. After the explosion it was found that there was 
corrosion on the inside of the uptake tube, and at the 
point of fracture the thickness of the metal was only 
fy in., while in other places it was only jj in., thus 
showing considerable wasting. With regard to the 
mountings of the boiler, Mr. Morton said that he believed 
that the pressure- gauge could not have been properly 
examined or tested at any time prior to the last working 
examination of the boiler in 1903. In May, 1908, in the 
report which the insurance company issued to the owner, 
there was a suggestion made that the safety-valve should 
be corrected, but he had no evidence that this had been 
done. The pressure-gauge after the explcsion—he did 
not say what its condition was at the time of the explo- 
sion—was found to be wrong to theextent of about 16 Ib., 
and, if so, the permissible merhing pressure, though 
believed to be 60 1b., was really 76 1b. There would ” 

uestions arising in the present investigation as to why 
the boiler was not inspected at regular and sufficiently 
frequent intervals; why the mountings were not 
perly examined and tested ; and why working examina- 
tions were not made. The attention of the Court would 
also be called to the question as to whether the boiler was 

roperly supervised by the owner and by those for whom 
he was responsible, and who in turn were responsible to 
him, and also whether the inspections made by the Scot- 
tish Boiler Insurance Company were sufficient and proper 
inspections, and carried out on a properly organised 
system. 

Mr. Morton then proceeded to call evidence, the first 
witness being Mr. William Robertson, shipowner, Glas- 

w, the owner of the boiler, who stated that he had 
orty-eight steamers under his management, and also 
owned two steam-cranes, which were used in connection 
with his business. One of these was the crane the boiler 
of which had exploded at Berth B, Kingston Dock. He 
quite understood that paving been insured the boiler 
would be efficiently inspected by the insurance company. 
It was the duty of Mr. Buchanan, his superintendent 
engineer, to carry out any repairs or alterations that the 
insurance company thought necessary. Mr. Buchanan 
would speak with authority as to certain questions between 
witness and the insurance company. 

Mr. James Russell, director of , George Russell 
and Co., Limited, Motherwell, deposed to his firm supply- 
ing the boiler to Mr. Robertson in 1891. 

Mr. John T. Buchanan, superintendent engineer to 
Mr. Robertson, in the course of his evidence, said that 
he did not take any note of the latest time between the 
inspections of the boiler in question, but left it entirely 
to the insurance company to make the inspection when it 
was due, and to report upon it. He did not think that he 
personally was required to inspect the boiler. 

The President : You put the whole burden on the in- 
surance company’s shoulders ? 

Witness : I do so. 

Continuing his evidence, witness said he assumed from 
the insurance company’s report of May 30, 1908, that the 
boiler was for another year. Looking at the re- 
port now, he understood it gave them a clean sheet. He 


= 


observed that the uptake was stated to be corroded to a 
depth of 4 in. on the water side, but no remark was made 
as to any corrosion on the fire side. 


He did not think 





that the corrosion was dangerous, even to the depth 
named, and that was still his opinion. He relied upon 
the insurance company to inform him as to any need for 
repairs. Asto the cause of the explosion he certainly 
considered it was the thinness of the plate through wast- 
ing by corrosion. 

he President : Are you aware that under the Factory 
Act, 1901, it is obligatory on the user of a boiler to have a 
thorough examination made every fourteen months? 

Witness: I was not aware that this boiler came under 
the Factory Act, and I was never advised that it did. I 
did not think that any duty rested upon me to see that a 
report was got every fourteen months. . 
itness, continuing, said he did not say that it was 
Mr. Robertson’s duty to do that, for he took the whole 
—— off Mr. Robertson with regard to the plant. 

n cross-examination by Mr. John + Spens, who 
appeared on behalf of the Scottish Boiler Insurance Com- 
pany, witness’s attention was drawn to letters sent to the 
firm by the insurance company in regard to 7 a 
thorough examination of the boiler, and he was asked if 
it was not the case that from February 8, 1907, to April 25, 
1908, the insurance company had been pressing them to 
give them an opportunity of inspecting the boiler, and 
they had not done so. itness replied that it evidently 
was 80, judging from the correspondence. 

By Mr. John A. Spens, who appeared on behalf of Mr. 
Robertson : The explosion occurred within seven months 
of the inspection by the insurance company, and he under- 
stood that inspection to be satisfactory. Whether or not 
there was a binding contract with the insurance company 
to inspect the boilers, the insurance company had regu- 
larly examined the boilers owned by Mr. Robertson, and 
witness had every reason to think that their inspectors 
were thoroughly competent, and he relied on their reports. 

John McNab, who had charge of the boiler, stated that 
the explosion occurred about half-past one o'clock in the 
afternoon, and just before the — the pressure- 
gauge seemed to be working properly. 

Further evidence was given by Mr. J. Drummond 
Young, managing director of the Scottish Boiler Insur- 
ance Company, who referred to the system they adopted 
in peony oy ag the inspection of the boilers they insured, 
and as to the training of their semester. They always 
reminded the boiler-owner if the thorough examinations 
were not made within the fourteen months. 

The other witnesses examined were :—Mr. Ness, engi- 
neer-in-chief of the Scottish Boiler Insurance Company ; 
Mr. Campbell and Mr. Sharp, inspectors; Mr. Lauder, 
a former inspector; and Mr. Noble, assistant engineer ; 
also Mr. Charles Leggatt, engineer-surveyor to the Board 
of Trade, who presented a report giving full particulars of 
the boiler and the cause of the explosion—viz., corrosion 
of the uptake. 

The evidence being completed, the presiding Commis- 
sioner summed up at considerable length. The Court 
found, he said, that the cause of the explosion was un- 
doubtedly the wasting of the plates in the uptake tube of 
the boiler, where it had been exposed to severe heat and 
work. Primarily at common law the owner of the boiler 
was liable, or would have been liable, for any injury sus- 
tained, but fortunately in this case there was no injury to 
any person. The owner of the boiler, Mr. Robertson, em- 
a a thoroughly competent man to exercise for him 

is duty of superintending and examining the boiler as 
frequently as was necessary. But his superintendent 
engineer, Mr. Buchanan, having been informed that the 
boiler was insured, took it into his head that he was 
thereby entitled to throw the whole of the burden of 
responsibility and supervision on to the shoulders of 
the insurance company. In the opinion of the Court 
an owner, acting by himself or through a servant, 
was not entitled to devolve all his obligations and duties 
with regard to boilers, which were treated by the Legis- 
lature as dangerous, and therefore came under the Factory 
Act. Mr. Buchanan not only did that, but, having re- 
ceived a report from the msurance company, he took up 
an attitude of aloofness, and while he made a repair in 
respect of a feed-pipe, he deliberately omitted to pay any 
attention to a fault pointed out in the report with respect 
to the safety-valve, stating that in his opinion it was the 
duty of the insurance company to come and see it, and 
_ it right. That being so, the Court could not absolve 

r. Buchanan from blame for the explosion. The only 
blame imputed to the insuranee company was as regards the 
system on which they made their reports on boiler examina- 
tions. Although criticism might be made in this connec- 
tion, it certainly appeared to the Court that a man who 
was not in the “know” might easily be misled by having 
a report presented in the shape in which it was usually 

resented, as being a final and complete report of a 
‘“‘thorough” examination, such as was required by the 
Factory and Workshops Act. On the other hand, it 
seemed to have had very little to do with the explosion, 
because that report did not deal with any defect in the boiler 
or its fittings which had really anything to do with the 
subsequent explosion. Nor did the delay, which was part 
of the system, in carrying out the second part of the 
—— te examination—the examination of the boiler 
at work—have anything to do with the explosion. The 
plate of the uptake tube was wasted both on the fire side 
and the water side, and it was quite obvious that the 
boiler was not in a fit state to be used. Mr. Noble, of 
the Insurance Company, in reference to his report on the 
examination made in May, 1908, had said frankly that by 
being misled by the smoothness and extent of the corro- 
sion he made a mistake, and reported that the corrosion 
was not such as was likely to be dangerous. Had he 
reported the true extent of the corrosion on the water side, 
that, the Commissioner gathered, would have condemned 
the boiler. While they blamed Mr. Buchanan for not 
paying due attention to the repairs which were required, 





the Court could not possibly assume that, if a report had 


been made by the Insurance songeey giving the exact 
state of affairs, Mr. Buchanan would not at once have 
withdrawn the boiler from use. But the conclusion they 
had come to was that they thought the blame for the 
boiler being allowed to get intoand remain in so defective 
a state was due to Mr. Buchanan and Mr. Noble. The 
Court could not impute direct blame to the employer of 
either of these gentlemen, because both were competent 
men, and the obligations of the employers were fully dis- 
charged by the appointment of competent servants. 

On behalf of the Board of Trade, Mr. Morton applied 
for a portion of the costs to be paid by those in default. 
The cost of inquiries of that nature was as much as 150/., 
and in the present case it was likely to be greater. The 

residing Commissioner thereupon ordered that Mr. 

uchanan and Mr. Noble should each pay to the Solicitor 
of the Board of Trade the sum of 20/. towards the costs 
and expenses of the investigation. This terminated the 
p ings. 








LocoMoTIVEs FOR THE DutcH East InprEs.—The 
Bulletin Commercial, Brussels, announces, on the autho- 
rity of the Belgian Consul at Batavia, that the Legisla- 
ture of the Dutch East Indies intend to arrange for the 
construction of a number of large locomotives for service 
in 1911. The new locomotives are to weigh 90 tons, and 
are intended to take the place of those at present in use, 
which weigh 52 tons. 





Warter-Power 1n IckLanp.—Iceland is comparatively 
rich in water-power, which still awaits its exploitation, 
but a move in this direction is now being made by 
a limited company formed for that purpose. The 
Skjialfandi River Falls are divided into three grou 
the Aldeyjar Falls, with an regate head of 190 ft. ; 
the Goda Falls, with a divided course and respective 
heads of about 90 ft. and 83 ft. The aggregate power 
of the Goda Falls is calculated at 39,200 horse-power, and 
that of the Aldeyjar Falls at 45,800 horse-power. The 
Barna Fall, north of the former fall, has a head of 
55 ft., and an estimated capacity of 17,000 horse-power. 
The Laxau River Falls can easily be regula’ SO as 
to yield between 25,000 and 30,000 horse-power. In 
the southern part of the island are the Sog Falls, three 
in number, which, with minimum water-level can 
yield 50,000 horse-power, which, however, can by regu- 
lation be increased to some 60,000 to 70,000 horse- 

wer. The Guldfoss Fall is in the Hoitaa River before 
it joins the River Sog ; this important fall is calculated 
to yield some 100,000 horse-power, which by regulation 
of the river can bably be increased to 150,000 horse- 
power. It will thus be seen that a considerable amount 
of water-power is available in Iceland, particularly adapted 
for electrochemical installations. 





Larce O1L- ELIMINATOR AT THE DeptrorD GENE- 
RATING STATION OF THE LonpOoN ELEcTRIC Suppiy 
CorpPoraTION, LimirEp.—For many years the Deptford 
Generating station of the London Electric Supply Cor- 
poration, Limited, has been running with saturated steam 
without any trouble having been experienced from the 

resence of oil in the water. Recently, however, super- 

eaters were installed, and the mechanical exhaust 
—— were found to be incapable of 1emoving the 
oil from the exhaust steam, for the higher tem- 
peratures vapourised the oil, making it impossible 
of removal by mechanical means. It was _ therefore 
decided to install one of Paterson’s oil-eliminators, 
constructed by the Paterson Engineering Company, 
Limited, Amberley House, Norfolk-street, Strand, W.C. 
This oil-eliminator has nothing specially novel about it, 
except its great size, as it is of the type now well 
known and fully described by us on page 834 of our 
eighty-second volume. Its capacity is, however, so large 
that it is of special interest as showing what can now be 
done on a large scale in the way of eliminating emulsified 
oil from air-pump discharge-water. It is capable of deal- 
ing with from 30,000 to 35,000 gallons of water per hour. 
At the Deptford station the air-pump discharges flow into 
a common hot-well in the basement, and are pumped 
from there into the measuring-gear of the purifier, 
where the water is continuously measured in passing 
through the discharge-weir. A 36-in. diameter float, riding 
on the surface of the water, controls the position of the 
teapot valves regulating the discharge of the reagents, 

ium carbonate and sulphate of alumina, in accurate 
proportions to the amount of condensed steam pass- 
ing. The precipitating and filtering tanks are con- 
structed of cast-iron plates, and measure 32 ft. in length, 
12 ft. in breadth, and 7 ft. 6 in. in depth. They are 
arranged in duplicate so that one half can be cleaned 
out while the other half is in operation. As in all the 
standard Paterson purifiers, wood-fibre strainers are 
fitted for removing the bulk of the impurities, but the 
final purification is done in quartz-sand filters, which are 
a special feature of the Paterson purifiers. The filtered 
water is drawn off by 616 gun-metal strainers. The total 
filtering area is 192 square feet. When the sand becomes 
choked with impurities, it is cleaned in a few minutes 
by agitation with compressed air by means of an in- 
jector fitted with the plant, the impurities being washed 
away down a waste-gutter. The makers guarantee that 
this apparatus will remove the last trace of oil from 
feed-water, with a maximum drop in temperature between 
inlet and outlet of not more than 5 deg. Fahr. ‘The 
cost of the treatment in the case of this installation 
is given officially by the company as ;yd. per 10 
gallons, which was arrived at by measurement during one 
week’srun. At this station there is also a smaller 0'l- 
eliminator by the same makers, which has for the last 
four years been removing every trace of oil from water 








containing 28 grains of oil per gallon. 
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ELECTRICAL APPARATUS. 

15,802. G. Hookham, Birmingham. Electrici ty 
Meters. [3 Figs.) July 25, 1908.—The invention consists in 
means for eliminating temperature errors in electrical measuring 
instruments comprising a resistance element having a chamber 
containing expansible liquid separated from a mercury column by 
a diaphragm or plunger, and so arran that when the tempera- 
ture rises the expansion of the liquid causes the mercury to rise 
ina tube, and thereby alter the effective length of a resistance 
wire placed in the circuit. An oil-chamber @ has at one side a 
diaphragm b of celluloid. At the outside of the diaphragm is a 
concave disc of metal ¢ forming a chamber containing mercury, 
and into this chamber a ther ter tube d passes. The resistance 











wire e passes down this tube and is provided with a number of 
kinks, which are amalgamated so that when the mercury rises 
in the tube these kinks make successive contacts with the mer- 
cury column. Terminals are provided, one terminal makes 
contact with the mercury column, and the other terminal with 
the upper end of the wire e. It will be seen that in this arrange- 
ment when the liquid in the chamber a expands, the diaphragm b 
is forced outwards and forces the mercury column up the tube d, 
making successive contacts with the kinks in the wiree. When 
the mercury falls a small drop of mercury remains in each kink, so 
that on the mercury column again rising an immediate contact 
is made with the wire when any kink is reached. (Sealed Oc- 
tober 14, 1909.) 


8429. A. P. Lundberg, G. C. Lundberg, and P. A. 
Lundberg, London. Electrical Switches. (22 Figs. 
April 7, 1909.—This invention has reference to electrical switches, 
and consists in a tumbler switch wherein the contact-carrying 


+ 


member comprises two members that are pressed or up 


~ 


member of each pair being mounted on each side of the contact- 
carrying member. Each of these members is insulated from the 

tact-carrying ber by pieces of mica, and the screws con- 
necting the two members of each contact together are passed 
thro porcelain tubes, to insulate them also from the contact- 
= ber and the bers of any other contact through 
which they may pass. (Accepted September 1, 1909.) 

7993. 4, 3, Lapebere, G. Cc. Li and P. A. 
L London. [5 ] 
April 3, 1909.—This invention has reference to intermediate elec- 
trical switches of the tumbler type, and consists in a three-way 
three-position electrical switch of the kind patented in Letters 
Patent No. 6899 of 1907, wherein by the provision of a sixth fixed 
contact on the switch-base, and a third set of studs or contacts on 
the contact-arm, and the disposition and tion of the sets of 
studs or contacts on the contact-arm and the fixed contacts on 
the switch-base in the manner herein described, electrical appa- 
ratus connected to the circuits containing the prior patented 
switches, and the modified switches can be controlled from three 
or more positions, or from as many positions as there are switches. 
The switch has six fixed contacts, 1, 2, 3, 4, 5, 6, and these are 
mounted on the switch-base 7. The contact-arm 8 is provided 
with three sets of six contactstuds. The studs 15, 16, 17, 18, 19, 20 
on one side are arranged so as to be coincident with the studs 21, 















































22, 23, 24, 25, 26 on the other side, and the centres of the studs 27, 
28, 29, 30, 31, 32 on the periphery of the contact-arm are in the 
same radial planes as the centres of the studs upon the two sides. 
The studs are electrically connected as follows :—Stud 15 with 
stud 18, stud 16 with stud 25, stud 17 with stud 32, stud 19 with 
stud 28, stud 20 with stud 23, stud 21 with stud 24, stud 22 with 
stud 31, stud 25 with stud 29, and stud 27 with stud 30. Of the 
fixed contacts, 1 and 4 co-operate with the studs 15 to 20 on the 
one side of the contact arm, 8 and 6 with the studs 21 to 26 on 
the other side of the contact-arm, and 2 and 5 with the studs 27 to 
32 on — aes or face of the contact-arm. In wiring an 
intermediate switch only three leads are necessary on each side. 
In position I of the intermediate switch the contacts 1 to 3 are 
directly connected with the contacts 4 to 6. In tion II of the 








intermediate switch the tact 1 is ted with the contact 6, 
and contacts 2, 3 with contacts 4, 5 ively. In position III 
of the intermediate switch, tacts 1 ed with con- 





, 2 are 
tacts 5, 6 respectively, and tact 3 with tact 4. (Accepted 
September 1, 1909.) 


GAS ENGINES, PRODUCERS, HOLDERS, &e. 
9483. H. F. et ve Ne Gas - Holders. 
(2 Figs.] April 21, 1909.—This invention relates to ladders in- 


tended for use with spirally-guided gas-holders in which the 
spiral gviding-rails for the lifts are so situated as to prevent the 





from sheet metal into such shapes that when the two members are 
placed the one on the other, and secured together, a cradle is 
formed to receive and be engaged by the lower end of the knob or 
actuating lever, and also a carrier on which the several members 
that form the movable contact or contacts of the switch are 
secured. The contact-carrying member is built up from two 
members ; the one is shown in Figs. 1 and 2, and the other in 
Figs. 3and4, Each member may be regarded as comprising two 
portions, a andb ; the portion a of a member is not in the same 
plane as the portion b, and the two portions are connected together 
by connectors 3. The portion b of each member is slotted as at 4, 


Figi Fig. Fig.8. Fig 4. 
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and is provided with a tongue like portion 5. To form a contact- 
carrying member, a member (Figs. 1 and 2) and a member (Figs. 3 
ind 4) are taken, and are placed the one on the other in such 
manner that the portions @ are in contact. A cradle is formed 
»etween and by the portions b, which serves to receive the lower 
end of the actuating lever, and the slots 4 serve to en, the | 
Cross-pin mounted in the lower end of the lever (see Fig. 7). The 
tongues 5 are each formed at or near their lower ends with a hole 
6. The holes 6 coincide when the members are placed the | 
one on the other, and by means of a pin that is passed through | 
these holes, and supported at its ends in the legs of the bridge- | 
piece of the swite , the contact-carrying member is pivotally | 
mounted. The portion a of each alone is formed with a 
hole or holes 7, and the holes are so disposed that when the | 
nembers are placed in contact, the hole or holes in one portion a 
will coincide with the hole or holes in the other portion a. 8, 13, 
15, 14 are contacts, each formed from pa‘rs of members, one 








PE of ordinary vertical ladders to the sides of the lifts, 
owing to the straight vertical run being obstructed by the said 
rails. According to the invention, a ladder is com of rounds 
or treads which are horizontally dis , but which are arranged 
in a series at such an angle or sideway inclination as will not be 
intercepted by a guiding-rail. The rounds or treads are of so 
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much greater length than the rounds or treads of a ver- 
tical ladders as to give the a mg safe footing and hand-hold 
for men ascending and descending the ladders, and the rounds or 
treads may constitute also the hand-holds, or they may be supple- 
mented by hand-holds affixed to the structure at the side of the 
ladder. The drawing shows part of a lift A of a spirally-guided 
gas-holder to which ladders, in accordance with this invention, 
are applied. In the ladder shown, the rounds or treads C consti- 
tute also the hand-holds. B are guiding rails set spirally, as usual. 
(Sealed October 14, 1909.) 


83,088. Albion Motor-Car Company, Limited, and 
T. Sarren. Scotstoun. Valve Gear. [2 Figs.) Octo- 
ber 30, 1908.—This invention has for its object to provide a simple 
and effective form of internal-combustion engine of the type in 
which the inlet and exhaust valves consist of trunk-pistons ope- 
rated by connecting-rods from cranks or eccentrics upon a shaft 
or shafts parallel with the engine crank-shaft and driven there- 
from. There are provided, upon either side of the crank-shaft A 
of an engine, a shaft B, operating the exhaust valve from a crank 
B! thereon, and a shaft C, similarly operating by a crank CO! 
thereon the inlet valves, both shafts B, C being driven from the 
main crank-shaft A, which rotates in the direction of the arrow, 
the valve-shafts, of course, rotating reversely. Connecting-rods 
B2, (2 connect the cranks B!, C! vo trunk valve-pistons B%, C* ope- 
rating in valve cylinders D, E, } with the motor cylinder F, 
and, like it, water-jacketed. Above the pistons B*, the valve 
cylinders D, E have in open communication with the ex- 
haust D! and the inlet E! respectively. Lower in each valve 














wiate is an annular port G communicating with the motor cy- 
linder by a cee H. Each valve-piston 

ragm J, above which project its walls, 

ve in them ports K, immediately above the d ragms J and 
controlling communication with the annular cylinder ports G. 
Above the annular cylinder ports G, and forming working lips for 
the valve-pistons B*, O%, are L- a Lha 
wardly-projecting flanges held between the tops of the valve cylin- 
ders proper and a junk ring M. These piston-rings L’are split and 
are turned tosuch a diameter relatively to the pistons they embrace 
as to form the reverse, as it were, of ordinary piston-rings, the split 
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in the ring L being provided with a a to prevent leakage 
and secured to the cylinder. In order tostill further avoid leakage, 
the pa me yA ring it: = be between bg 3 of the Lx 
ports K that is o te an unpierced part 0 e upstanding 

iston wall. Ay~ A illustrated has two cylinders, and in 

ig. 2 will be clearly seen, without further description, the manner 
in which single inlet and exhaust passages may be arranged for 
each pair of cylinders, or for a greater number of cylinders en bloc, 
and that the exhaust valves on one side, and the inlet valves on 
the other side, in an engine with two or more cylinders — | all be 
operated from shafts, one on either side of the — crank-shaft 
and parallel therewith. (Accepted August 25, 1909.) 


LIFTING AND HAULING APPLIANCES. 


8917. F. Thomas, Too fe -Grabs. (9 Figs.) 
April 15, 1909.—This invention relates to grabs or dogs for lifting 
materials. According to this invention, the lifting grab or dog 
has jaws, each provided with one or more eccentric wheels or 
rollers(in place of hinged or eccentric links, as heretofore), 

to close on the material to be lifted, and hold it with a fric- 
tional grip. The grab consists of a casting a having a lug or ex- 
tension b, and two forked jaws d, e, with a fer between. In each 
jaw an eccentric wheel g, roughened or milled on the periphery, 
is secured by apinh. Attached to each wheel is a light chain & for 
turning the wheel against the action of a spring ¢ laid in a circular 
groove j, which is concentric with, and outside, the pink. The 
spring is held in place at one end thereof by a pin / fixed in the 


eccentri¢, whilst its other end bears against a pin m in the jaw, 
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which pin projects into lad porn j. The chains & lie in peri- 
pheral grooves, being secu at their ends to the wheels, or the 
wheels may be chain-grooved and endless chains used, whereby 
the springs may be assisted in closing the wheels should any 
obstruction arise. The grab is, when it is desired to lift and trans- 
port an article, say a heavy steel plate, lowered to the plate, and 
the wheels g, g are pul by the chains k, k, so as to turn the 
wheels to such an extent as will make a gap between them suffi- 
cient to admit the plate, whereu the chains k are released, and 
the wheels, under the action of the ngs ¢, closed on the plate. 
Immediately the strain is put on the b, 80 as to lift the load, 
the wheels hold the plate with a frictional grip, and, as will be 
readily understood, the ter the strain exerted in lifting the 
load, the tighter will the grip of the wheels. (Accepted 
August 25, 1909.) 


24,191. E. Rowtnm, Westminster. Wind-Screens. 
(4 Figs.] November 11, 1 —According to this invention, a wind 
screen comprises two planes or surfaces that are inclined the one 
to the other and are arranged with their most widely 
edges or parts directed forwardly of the motor-car so that air 
which enters between the planes passes rearwardly therethrough, 
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when the motor-car is travelling forwardly, and during such 
movement is compressed and disc’ from between the 
or parts that are nearest together at an increased velocity. 
compression of the air and its discharge at an increased velocity 
enables a more efficient form of screen to be provided. In one 
arrangement the screen comprises two parts 10, 11, one of which 
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16is mounted pivotally and adjustably on the dashboard 12, and 
is of a width equal to that of the seats of the car. The other part 
11 is carried by the part 10 and at or near the upper end thereof. 
The two parts are of different size as s length or height ; it 
therefore follows that the dist ¢ —X) bet the lower 
edges 15, 16 is much than the dist the 
upper edges 13, 14. i tion on 
the dash the space enclosed between the rome eee 15, 16 
formes the mouth or receiving end, and the space enc between 
the upper edges 13, 14 the harge orifice, and the mouth or re- 
ceiving end fe of larger area than the discharge orifice. It will 
be seen that the gradual reduction in cross-sectional area from 
the mouth or receiving end to the discharge orifice will cause 
air to be compressed during its passage through the screen and 
to be discharged at an increased velocity. The escaping air will 
stream backward and above the heads of the occupants of the car. 
(Sealed October 28, 1909.) 


18,194. The Wolseley Tool and Motor-Car Com- 
ited, and A. A. R 


pony Limi u 
utomobile Frames. [1 Figs.) August 29, 1908.—This in- 
vention relates to means of supporting road automobile frames 
upon their axles. The spring A is shown as pivoted intermediate 
its ends to a bracket B, which is fixed rigidly to the frame C, the 
pivot connection being by means of a pin, which passes through 
ears d of the upper clip-plate D of the spring, and through the 
lower part of the bracket B, which fits between the ears. The 
forward end of the ee | is connected with the frame by means of 
a link E, and the rear end of the spring is connected with the axle- 
bearing F by means of a link G, the upper end of the link being 
pivotally connected with the radius bar H, which is ri at its 
rear oa with the axle-bearing F. The forward end of the radius 
bar H is formed to pass in between jaws of the bracket B, 
which form the portion of the bracket which fits between the 
ears of the clip-plate D, and is pivoted thereto by the pivot 
pin, having thus a pivot axis which is common with that about 
which the spring can turn in relation to the bracket. By 
this arrangement any sudden rise of an axle in relation to 
the frame will, during the upward movement of the axle, raise 
the frame to a less extent than would be the case in the ordinary 
method of carrying frames upon their axles. The means of con- 
nection between the forward end of the spring and the frame 
are clearly shown in Figs. 2 and 3. The link E is formedin two 

















lengths E! and E?, of which the length E! is pivotally connected 
direct with the forward end of the spring, and passes up behind a 
keep K, which is fixed to a bracket M, which is itself fixed to the 
frame C. This keep prevents the link from moving out sideways, 
but allows it to readily vibrate endways of the frame under the 
varying movements of the forward end of the spring. The length 
E! of the link is formed as a clip-socket at its upper end to receive 
a screwed shank of the upper length E? of the link. The bracket 
M is formed with a hollow cylindrica] boss M}, having a horizontal 
axis, which is transverse of the frame C, within which a plug N is 
a turning fit. The shank of the length E2 of the link passes down 
through the plug and through the lower side of the boss M!, the 
hole in the boss through which it passes being slotted in the 
direction endways of the frame to allow of the necessary vibratory 
movements of the link. The upper end of the length E* of the 
link is formed with a head ¢, having a collar at its lower end, 
which is let down through the upper side of the boss M! into a 
recess formed in the upper side of the plug N, and bears against 
the bottom of the recess. The head e* is formed with flattened 
sides at its upper end to enable it to be turned by a spanner; and 
to enable this to be conveniently done the upper end of the head 
yrafemte above the upper side of the boss M!, The head e° is con- 
cealed, and the opening through which it closed by means 
of a screwed cap P. e le’ of the link E may thus be readily 
adjusted by Heshening , ioe pin of the clip-socket ¢, and then, 


through the medium o' head e¢%, screwing or unscrewing the 

shank within the clip-socket. (Accepted August 25, 1909.) 
17,807. The W: Tool and Motor-Car Com- 
» Limi A. and A. A. Reming- 
Friction Clutches. [2 Figs.) 


August 25, 1908.—This invention relates to that type of frict 
clutch known as “ plate-clutches,” used in motor-cars, The inner 
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rtion A, which carries the driven friction-plates, and is pressed 
nwards bya spring B to press the driving and driven friction- 
plates together, is contained within a box C, which constitutes 
the outer member of the clutch. This box consists of a cylinder 
D, which makes up the greater portion of the length of the box, 
and of inner and outer ends E and E! respectively, which are 


a to pes ends of y - Sate D. whe. yrs’ E is + fe = 
lean abutment e for tl of the spring B, which is 
transmitted t! h the frictlon-plates. An angle-shaped ring H 
has a flange h fixed to the disc J, which is rigid with the driving- 
shaft K. The cylindrical — D of the outer member C 
formed with external lugs d2, through the medium of which this 
member is fixed to the outer end of the flangeh! of the ring h. The 
centre spindle N, around which the inner member of the clutch is 
a turning fit, is rigid with the inner end of the outer member. 
It will now be seen that if the box C is simply disconnected from 
the ring H, and the mechanism with which the inner member A 
is connected is cleared sufficiently to allow the clutch to be moved 
out from within the ring, the clutch may be removed as a single 
unit without any disturbance of the internal mechanism, and with 
the friction-plates pressed ther with the force under which 
they are required to be p together when the clutch is driving 
without slip. The ring H may be fixed to the disc J or corre- 
sponding part in a manner, as will be obvious, which admits of it 
being removed with the clutch, but usually it is preferred to re- 
move the clutch, leaving the ring fixed. e outer member may 
be fixed direct to the disc J, as will be obvious, without the inter- 
vention of the ring H. The guide-bars (of which one P is shown) 
for the frict‘on-plates a! which are carried by the outer member 
C of the clutch are formed with flat opposite sides, against which 
the sides of the slots of the plates are slidingly fitted, and these 
bars are conveniently made of square section, as shown by Fig. 2. 
The bars are pooome e at their ends in bearings in the box O, so 
that they may be free to turn into itions to ensure that their 
sides “% will en with the sides of the slots of the platesa!. The 
bars P, and also the bearing surfaces of the inner member A of the 
clutch along which the friction-plates a are slidably mounted, are 
case-hardened. The formation of the bars with two opposite sides 
flat and journalling the bars in bearings of the outer member of 
the clutch constitutes an important feature of the invention which 
is applicable generally to clutches of the plate type. The interior 
diameter of the cylindrical portion D ofthe box C is such as to 
leave a clear space behind each bar P, and thus a clear space is 
left around the entire.inner circumference of this cylindrical part 
D for oil which may be thrown out from between the plates. 
(Sealed October 28, 1909.) 


RAILWAYS AND TRAMWAYS. 


22,211. J.S. Warner and the Warner 

Gibson, K 7. way Vehicles. (8 Figs.) 

'° es. 8. 
October 20, 1908.—The object of this invention is to build railway 
trucks so that the mass of the vehicle or vehicles may over 
the track in a line which has been designated the “‘ conformity” 
line. According to this invention the axle is connected by means 
of a Y-frame or sub-truck A to a king-pin j on the longitudinal 
centre of the car, so that this Y/-frame constrains the axle to 
swing in the arc of a circle approximately around this centre pin 
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in a horizontal plane, while at the same time the weight of the 
vehicle is imposed on the lower ends of links g constructed to 
swing in the arc of acircle ; these links also carry the horizontal 
major truck-frame e, which rotates about the same king-pinj and 
carries dependent links d, on the lower ends of which, by drop- 
brackets b, the car-body rests. The second horizontal rotating 
frame may comprise a rigid X-frame, with the king-pin at the 
centre of the X, or may be articulated at the centre of the X so 
that the two Y’s forming the X may rotate independently of 
each other. (Accepted September 1, 1909.) 

17,658, H. E. Gresham, Salford. Vacuum-Brake 
Apparatus. (3 Figs.) August 22, 1908.—Thisinvention relates 
tus for railway vehicles and comprises the 
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Fig. 1. 




















arrangements of hereinafter described whereby the reser- 
voir capacity of the casing enclosing the m-brake cylinder 
is increased without alteration of distance between the trunnions 











or brake-cylinder supports, At the lower cnd of the brake-cylinder 


casting is fitted the usual angle ring a, to which is attached 
easing b enclosing the cylinderc. But instead of attaching :):« 
casing b to the peripheral surface of the angle-ring a@ the rin¢ is 
extended so that its peripheral surface is at the same dista::¢ 
from the centre of the brake-cylinder as the exterior surfa: 
the trunnion st: usually employed, and the casing b is rive << 
to the inner peripheral face of the angle-ring. Each of the tur: 
nions d is formed with a portion of redu diameter which j 
through an aperture in the casing b and screwed to *!1e 

tter, a stiffening or strengthening piece f being provided, if 
sired, on the inner side of the casing } at the points of attaci 
ment of each of the trunnions. If desired, the trunnions d may | 

formed in one with the trunnion straps / (Fig. 3). e reser’ 
capacity of the casing b is thus increased without a correspondi: 
increase in the distance between the trunnions d, so that the i: 
proved apparatus can be substituted for apparatus at present i 
si) any alteration in existing fittings. (Accepted Augis 


STEAM ENGINES, BOILERS, EVAPORATORS, &<. 


8752. J. Baker, Scarborough. Steam-Separator. 
(4 Figs.] April 13, 1909.—This invention relates to apparatus for 
the separation of water from steam, and to that class of apparatus 
n which the fluid to be purified is caused to impinge against 
angle-iron baffles contained in a casing, and deposits its im- 

urities, which flow down channels formed at the rear of the 

es. @isthe casing of the separator, b is a deflecting plate 
which depends from the top thereof, but does not extend to the 
bottom of the casing ; c is the inlet for the steam from which the 
water is to be separated, and d is the outlet for the steam. e¢, ¢ 
represent baffles which are located within the casing a between 
the deflector 6 and outlet d, and extend from the top to the bottom 
of the casing, being arranged in rows so that the individual 
baffles of one row alternate with those of the rows adjacent 
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thereto. The baffles e, ¢ are, as clearly shown, of a V-shaped 
section, provided with the bulb f at the angle of the Y, this bulb 
being connected to the body of the baffle hy means of the con- 
tracted portion or neck g. With a separator having the improved 
form of baffle above described, the steam, which enters through the 
inlet c, flows in the direction indicated by the arrows, and impinges 
against the baffie-plates e, the water being deposited upon the 
said baffles, and collecting in the rear bulbs /, the contracted 
connections or necks g of which prevent the impinging fluid from 
picking the water up again. The water flows down the bulbs /, 
and collects in the bottom of the casing. In the case of the baffle 
illustrated in Fig. 4 the lateral channels A serve as a further check 
‘fey deposited water rejoining the steam. (Accepted August 25, 
1909. 


TEXTILE MACHINERY. 


5334. The Fine Cotton a and Doublers’ 
a, Manchester. (?P. Lefevre, Lille, 
France.) Self-. ules. (4 Figs.) March 5, 1909.— 
This invention relates to mechanism to suppress the connection 
between the winding and. counter-fallers, and to render the 
counter-faller free and reduce its pressure or tension on the yarn 
during the coiling of the yarn on the spindle-blade at the end of 
the inward run of the carriage. The winding and counter-fallers 
(not shown) are operated in the usual way, and are connected to 
the weight-lever A by the chains a, a! respectively, the lever rest- 
ing upon a stop a2 on the lower end of the chaina. The lever A, 
which is pivoted to a bracket B at the back of the mule carriage, 
is divided into two parts jointed — by a hinge or pivot C, 
so that the fore part 1 can be rai in advance of or indepen- 
dently of the rear part 2. A carrier bracket D is adjustably fixed 
to the fore part 1 of the lever A, a short distance in advance of 
the pivot C, bya suitable bolt or screw, and carries under the 














lever A a bowl or runner d to engage an incline E fixed to the 
floor. When the fore part 1 of the lever is raised it still maintains 
the chain a! in tension, though the weight thereon is reduced. 
The rear part 2 of the weight-lever A acts as a counterweight to 
the fore part 1, and the tension may be regulated at the end of 
the inward run of the carriage and during the coiling of the yarn 
by varying the weight of the rear part 2 by adding to the same & 
counterweight w, more or less heavy. In operation, when the 
mule carriage has about completed its inward run, the bow! or 
runner d mounts the incline E and raises the rear end of the fore 
part 1 of the lever A immediately before the winding of the ath 
upon the spindle-biade commences. The lever A is thus raise’ off 
the stop a* of the winding-faller chain a, thereby suppressing the 
connection between the winding and the counter fallers, remo "& 
the weight of the lever A from the winding faller, and at 
same time reducing the weight on the counter faller and the ' Nn 
sion of the latter upon the yarn, though maintaining sufficient 


he 





tension thereon to prevent snecks. (Sealed October 14, 1909.) 
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TRANSPORT ACROSS SYDNEY 
HARBOUR. 


Tae question of connecting Sydney with North 
Sydney across the harbour more effectively than by 
ferry services has been before the local public from 
time to time for the last thirty years. The rapid | 
growth’ of the population of North Sydney, and | 
also of the sea-going navigation, which is crossed | 
by a heavy ~ ange ig traffic—an extremely dan- | 
gerous condition of t ings—has demonstrated the 
absolute necessity of providing, in the near future, | 
a crossing over or under the waters of the har- | 


ferry-boats belonging to a private company, each 
holding 1200 to 1350 ns, running at 10-minute 
intervals, while from other places on the north side 
more boats ply, making the total annual transit, at 
the present time, over 22 millions. The railway 
and tramway traffic, both worked by Government, 
have incréased nearly 100 and 60 per cent. respec- 
tively in six years. The railway traffic will, no 
doubt, continue to increase the more rapidly of the 
two, as the districts served by the tramwaysare, toa 
large extent, already built over. 

As to the shipping of the port, most of which 
has to cross this stream of local traffic, recent re- 
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MAP SHOWING RAILWAY, TRAMWAY AND FERRY ROUTES. 
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appointment, on May 11, of last year, of 
mission. ; 
The city of Sydney lies on the south side of the 
harbour, about six miles, following the line of 
navigation, from the heads. The site on which 
the city stands is undulating, with a low ridge on 
its western, or inland, side running northwards 
towards, and abutting on, the harbour at a point 
|where it is only about 2200 ft. wide, and facing 
high ground on the north side of the channel. 
These conditions are therefore favourable to the 
construction of a high-level bridge, especially as 
connections, on practicable railway grades, could be 
made to the existing lines north and south of the 
harbour, even from a bridge level of 170 ft. over high 
water, which the necessities of navigation would 
uire for the structure. These considerations, 
and the ascertained impossibility of driving a tunnel 
by the shield method at a depth of less than about 
100 ft. below water, combined with the fact that 
the railway on the north side, with which con- 
nection was essential, ascends from the waterside 
on a grade of 1 in 50, pointed for a long time 
to the preference of the bridge to the tunnel 
roject. Hence, in 1901, when the matter was 
fore an advisory Board, the bridge project vr { 
was put before them for investigation, thoug 
various schemes for tunnels had even then been 
|su ested. 
e State was, at the time, fairly prosperous, 
|and the Government finally invited tenders from 
| firms all over the world, as many of our readers 
may remember, for the design as well as for the con- 
| struction of a bridge. A large number of tenders 
| were received, and after some further negotiations, 
the joint proposal of two German firms — the 
Vereinigte Maschinen-Fabrik, Augsburg, and the 
| Maschinenbau-Gesellschaft, Niirnburg, represented 
| by Messrs. J. Stewart and Co., of Sydney—was 
| recommended for acceptance by the Board in 1903. 
| ‘The bridge, of which we give a sketch in Fig. 2, 
below, was, exclusive of the approaches, of 
‘three main cantilever spans of 1350 ft. at the 
_centre, giving 1200 ft. of waterway in the clear, and 
two side spans, one of 500 ft. on the south, and the 
other of 580 ft. on the north. The headway pro- 
vided was 170 ft. for the central 600 ft., diminish- 
|ing to 150 ft. near the piers. This was admitted 
| generally by the expert witnesses before the recent 
| Commission to be ample for the future, even taking 
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Fic. 2. 
bour. In order to give some idea of the districts 
interested in the matter, we reproduce in Fig. 1, 
above, a map of the neighbourhood of Sydney 
and North Sydney, showing the existing means of 
conimunication. The localities on the north side 
mere immediately to be benefited comprise about 
60 + juare miles, the larger portion of which is highly 
attz.ctive from a residential point of view. This 
disi.ict had a population of 64,610 in 1907, in- 
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ing at the rate of over 10 per cent. per 
im, The city and the southern suburbs in- 
¢ annually only by 3 per cent. There is at 
ent on the north side a railway from the more 
«nt suburbs, carrying about 44 million pas- 
Sencers annually to and from the water’s edge, and 
an lectric-tram system converging to the same 
point, dealing with the nearer and more crowded 
paris, and ing annually over 10 millions of 
ER All this traffic is conveyed, mostly 
‘ving the business hours, one to Sydney by steam 








Proposep CANTILEVER Bripce across SypNEY Harpour. 


ports show that during the four years ended June 
30, 1908, the number of vessels increased from 9284 
to 10,422, and the tonnage from 5,311,178 to 
7,237,683. It is estimated that this latter figure 
will be at least doubled in twenty years. It is 
therefore evident that to avoid danger and delay, 
expenditure, even on a large scale, has me 
imperative. A further inducement to undertake 
this lies in the fact that the Government own a 
areas of North Sydney land, the value of whic 
would be much increased by improved communi- 
cation. 

An abstract report of the work of the Sydney 
Royal Commission was recently noted in these 
columns. The full report, since to hand, enables 
us now to deal more adequately with the subject. 
To understand the remarks which follow, it is neces- 
sary for us to give, in addition to the recommen- 
dations of the report, a brief description of the 
locality, and of the circumstances which led to the 


|into consideration ships provided with Marconi 
apparatus Provision was made for a double line 
of railway, a double line of tramway, a 35-ft. 
roadway, and two footways, all on the same level. 
The recent Royal Commission, although it had sub- 
mitted to it several other bridge schemes, confirmed 
the decision previously arrived at in favour of this 
design, in the event of a high-level crossing being 
adopted. After an inquiry, however, lasting over 
ten months, the Commission reported on March 29 
last in favour of three tunnels—one each for rail- 
way, tramway, and vehicular traffic, these costing 
altogether much less than the bridge. The positions 
proposed for these tunnels are shown in Fig. 3, 

e 674, which also shows the site of the suggested 
eg With regard to the railway tunnel, the 
difficulty already referred to with regard to gra- 
dients is to be got over by adopting the system em- 





loyed for the subway across the Detroit River, 
tween Canada and the United States. In this 4 
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trench is dredged out to the level of the bottom of 
the construction, and steel shells in the form of 
hulls, containing steel tubes rather larger than the 
diameter of the finished subway, are rafted out and 
sunk into position on grillages laid in the trench, 
and jointed up. The tubes are then lined and also 
covered over with concrete. By locating this cross- 
ing about 25 chains lower down the harbour than the 
spot at which the railway at present abuts on to it 
on the north side, and effecting a junction with it 
by a curved prolengation of the tunnel through the 
rocky shore, sufticient length of approach is gained 
to obtain a gradient of 1 in 50. 

At the south, or city, approach the city railway 
becomes involved in the question. At present the 
so-called central station, from which the various 
main and southern suburban lines branch out, is at 
the southern extremity of the city. An agitation 
has been proceeding for a long time for an extension 
from the central station through the city northwards 
to the harbour. Some of the schemes advocated 
were for elevated lines, or subways, the recent con- 
struction of tubes in Europe and America, further 
favoured by the adoption of electric traction, bring- 
ing the latter into prominence in recent years. The 
recommendation of the Royal Commissioners, if 
adopted, definitely settles this question, for they 
propose, by means of a 1 in 40 grade rising from their 
river tubes, to bring their lines to the very centre of 
the town at a level at which lifts will be unneces- 
sary, leaving those who may be responsible for the 
future city line to carry it on, necessarily under- 
ground, by any desired route to the central station, 
thus linking up the railways north and south of the 
harbour. The line taken by the proposed circular 
railway, on the city side of the harbour, is also 
shown in Fig. 3. Fig. 4 gives a cross-section of the 
subaqueous section of the proposed railway section. 

The adoption of any andeeavound railway scheme 
ones up another important question. There will, in 
all, be about 3 miles of continuous tunnel (two dealt 
with by this report and the rest by the city extension) 





over which distance the working is to be by means 
of electric traction. Hence, if the whole of the | 
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suburban lines on each side be not converted 
to that system, two breaks will occur in every 
through journey, a serious loss of time when 
dealing with a traftic like that which may be 
expected, and a somewhat curious result in a 
scheme which is meant, inter alia, to bring 
about continuity of transport as far as this 
may be possible. It is quite probable that 
the expensive conversion of the suburban lines 
to electric traction will be found to be an un- 
avoidable consequence to the adoption of any 
tunnel scheme, and in comparing the cost of 
the overhead as against a subway connection, 
this cost, not being an essential of the former, 
should not be lost sight ef, though the report 
does not refer to it. In this connection we 
may note, by the way, that the proposal to 
convert the Melbourne suburban railways to 
electric traction was, after a long inquiry, re- 
pers. Another factor of some importance 
1as to do with the fact that the Sydney Har- 
bour crossing is mainly a suburban question. 
It is well known that of all the beautiful sur- 
roundings of what is, perhaps, the fairest city 
of Australasia, the situations on the harbour 
shores and neighbourhood are almost un- 
equalled in the world, and it is probable that 





thousands of residents there, who are mostly busi- 
ness men, in selecting the northern suburbs for 
their houses, kept in view, in that genial climate, the 
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leasant daily open-air double journey across ¢}, 
bright waters of the harbour. To many of the 
the ferry service, with all its delays and contingen 
risks, will be more attractive than the four or fi, 
miles tunnel journey under the beautiful scenery 
which, of course, would remain to them if the origin 
bridge project had been confirmed. Hence, fr: 
the point of view of public safety, it is doubtful if 
the ferry traffic will be reduced to the extent 
expected ; and if such considerations as these should 
affect many passengers, the saving in interest hy 
the lower cost of the construction of the tunnel, «s 
compared with that of the bridge, would be, to some 
extent, counterbalanced by the diversion of much 
of the traffic. It is curious that this feature of the 
case finds no place in the Royal Commissioners’ 
report. 

The complete subway scheme involves the pos- 
sible expenditure of over two millions, as it includes 
the provision of other tunnels besides those for 
railway traffic. The scheme contains, besides 
these, a proposal for a tunnel for vehicular and 
pedestrian traffic, and a pair of tunnels for tram- 
way traffic. These are to be side by side across 
the harbour, and at the northern approach, while 
they diverge at the city side (see fig. 3). They 
are to be practically at the same level as the rail- 
way tunnel, but severer grades in the approach 
being permissible, the point of crossing is in the 
direct line of traffic. Fig. 5 shows the proposed 
cross-section of the tramway tunnels, and Fig. 6 
that of the tunnel for vehicular and pedestrian 
traffic. The continuous tunnelling, for the tram- 
way communication, will be about a mile in 
length, nearly half of the connection being on a 
ae of 1 in 17, and much of the rest 1 in 31. 

peeds will therefore necessarily be slow. At the 
point where the line will connect with the general 
re, tramway system, and beyond through the cen- 

portion of the town, the tracks are ordinarily so 
fully occupied that no intrusion of cars from North 
Sydney is possible. The Commissioners, there- 
fore, propose to arrange for a loop at the southern 
extremity of the tunnel, to enable the North 
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Sydney cars to discharge their passengers, and 
return. Thus, except in the case of those 
whose destination is close to the loop, pas- 
sengers will still be delayed by one tranship- 
ment. This, combined with the necessarily 
slow travelling, will make it difficult for this 
method of transit to compete successfully with 
the ferry. The tramway across the bridge, 
if erected, would, by much casier grades, 
reach the western part of the city at present 
unprovided with tram-lines, and largely occu- 
pied by warehouses. The North Sydney pas- 
sengers using it could therefore, without 
change, penetrate by lines which might be 
constructed there almost into the heart of the 
city. It is true that the low-level districts on 
each side of, and close to, the harbour would 
be unprovided for by the high-level bridge, 
but this comparatively small traffic would in 
any case continue to use the ferry. 

Not much need be said about the tunnel 
for road traffic, especially as the Cormis- 
sioners seem to consider its immediate con- 
struction unjustified on the score of exp nse. 
Preference is given to an improved ‘rTy 
service to accommodate this traffic—a dec ion 
which would seem to apply equally to ‘hat 
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Fic, 3. Fruter wirn Carp-Wine. 
portion of the bridge devoted to it—viz., 35 ft. of 
its width. 

The Royal Commission gives estimates for the 
“iree connections, with their approaches, in each 
case as under :— 








Bridge oe - ‘i ae £2,365,000 
7 { Railway ... £753,000 
Tunnels + Tramway ... £460,000 

Ro ; £502,000 

Total £1,715,000 
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There is no doubt that the possibility of dividing | 
the expenditure, afforded by the tunnel scheme, 
has influenced the decision of the report, the con- 
struction of any one of the subways being possible 
without either or both of the others. This is an 
advantage which has no parallel in the bridge 
scheme. 

The Commissioners reporting on the schemes were 
Mr. M. E. Kernot, M. Inst. C.E., engineer-in-chief, 
Victorian Railways, President ; H. Deane, M. Inst. 
C.E., late engineer-in-chief, New South Wales Rail- 
ways; and C. N. J. Oliver, C.M.G., late Chief 
Commissioner, New South Wales Railways ; all men 


fully conversant with the traflic problems involved. | 
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The Calculus and Its Applications: A Practical Treatise 
for Beginners, especially Engineering Students. By 
Rosert Gorpon Buiatne, Assoc. M. Inst.C.E. London: 
<a Constable and Co., Limited. 1909. [Price 
4s. 6d. 
We think it was Huxley who remarked that to 
teach a little well it was necessary to know a great 
deal. It may, perhaps, be questioned, however, 
whether this contention is not more plausible than 
profound, and certainly, so faras we have observed, 
no professional mathematician has produced a book 
so well adapted to the needs of the beginner, par- 
ticularly the one who has to work without the aid 
of a teacher, as is this little book of Mr. Blaine’s. 
We have known a leading mathematical authority 
deplore the popularity of a well-known treatise on 
me a harmonics, specially written for the use 
of physicists, because, as he said, the proofs of the 
various theorems were insufficiently rigid. We could 
imagine the same authority deploring, in the same 
way, the issue of Mr. Blaine’s little treatise because 
he does not prove at the outset that the functions 
he deals with are capable of being differentiated, a 
roperty which, he would say, is most unusual. 
n actual fact, with such functions as the engineer, 
or, indeed, any other practical man, has to deal, 
the legitimacy of the operation in question is 
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obvious to his common-sense, and what he would 
really need proof of would be the fact that func- 
tions could be conceived which did not enjoy this 
property. 

Mr. Blaine’s little treatise starts with a capitally- 
written prologue, in which he endeavours to make 
clear to the student that a differential coefticient is 
merely a ‘‘rate” of change, and that circumstances 
may arise in which it is desirable to calculate such 
rates. As he very truly remarks, however, an idea 
of the general nature of integration is much more 
readily attained than that of differentiation ; and, 
in fact, in actual practical work differentiation 
occurs mainly as an inverse operation, a know- 
ledge of it being needed almost wholly as an aid to 
integration. In the first chapter the author ex- 
plains the nature of a function, and explains the 
meaning to be attached to a limiting value, which 
is illustrated very clearly by means of indeterminate 
forms. Thus he shows by simple arithmetic, for 
example, that if 

ye 2h - Seth 

; a?-32+2 
the limit attained when « approaches unity is — 1, 
and a graph is given to further illustrate this. 
It is, perhaps, questionable whether the beginner 
will be able to attach any meaning at all to the dis- 
continuous functions referred to on page 15. The 
possibility of such functions will, we think, hardly 
be grasped till the section on harmonic analysis is 
seached. A number of exercises in curve-plotting 
form an appendix to this chapter, and will fami- 
liarise the student with the principles of co-ordinate 
geometry. It is, of course, possible to write a 
treatise on the calculus which shall not contain a 
single diagram, but the use of the latter is, we 
believe, absolutely essential to fix the ideas of a 
beginner, and the lavish use of such diagrams is 
not the least of the virtues of Mr. Blaine’s treatise. 

The groundwork being thus laid, and the student 
being familiarised with the nature of the raw 
material to be operated on, the operation itself 
is explained, and is illustrated by a numerical 
example, showing approximately the rate at which 
the area of a circle increases with its diameter. To 
this example we can only raise one objection—viz., 
that the student may be inclined to ask why on 
earth should any one wish to measure this rate of 
increase? The true answer, as already indicated, 
is that later on it may be desirable to determine the 
area of a curve from its rate of increase, an opera- 
tion the utility of which is readily obvious. By 
such authentical illustrations as are given by Mr. 
Blaine the student realises thus the real nature of 
the operations much more clearly than if offered the 
mere abstractions characteristic of some books on 
analysis. Possibly more space might well have 
been devoted to Taylor’s theorem, which has been 
called the most important of the whole range of the 
science The three pages devoted to this and to 
that of Maclaurin’s will hardly convey to the be- 
ginner an adequate idea of their extreme signifi- 
cance. An excellent feature of the section on the 
integral calculus is the inclusion of a number of the 
useful rules for approximate integration. A short 
section on the more elementary differential equa- 
tions, with a well-chosen selection of their applica- 
tion to certain practical problems, is followed by a 
chapter on Fourier’s series, and a description of a 
number of practical methods of determining the 
coefficients involved. This concludes the volume, 
which can be heartily recommended to the student 
who, having a fair knowledge of algebra and a 
little of trigonometry, wishes for an introduction 
to the calculus and its practical applications. 





Cane-Sugar and its Manufacture. By H. C. Prinsen 
GEERLIGS, late Director of the West Java Sugar Ex- 
oe ag Station. Altrincham (Manchester): Norman 
Rodger. [Price 12s. net.] 

Tue object of this work, as stated in the author’s 

preface, is ‘* to compile in one book everything that 

is known about the chemistry and the technology 
of the sugar-cane and cane-sugar manufacture.” 

That is a very ambitious aim ; but the author has 

every qualification for carrying it out, and if any- 

thing at all has been omitted or overlooked in this 

volume, we imagine it must be of very small im- 

portance indeed. The book contains so great a mass 

of detailed information that it is quite impossible 

to attempt a discussion of the text in the space of a 

short review, while the best general description of 

the work as a whole is that already quoted from the 
preface. Mr. Geerligs was for seventeen years 
at the head of the West Java Sugar Experiment 


Station, and during that time he made very exten- 
sive investigations and researches on the subject 
on which he now writes. All the results of 
these investigations are given in the text, and, 
in addition, free use has been made, always with 
proper acknowledgement, of the work of others. 
The first part of the volume is devoted to the raw 
material, treating of the constituents of the sugar- 
cane and their proportion and distribution. The 
second part deals with sugar manufacture and 
occupies nearly three-fourths of the text. In this 
part the author’s treatment differs somewhat from 
that usually found in works of this class. He does 
not concern himself at all with the technicalities of 
the machinery employed, being content to refer 
readers to the work of another writer on that point, 
but confines his attention to the processes involved 
and discusses all the chemical and technical ques- 
tions which arise therein. For those employed in 
the manufacture of sugar, this work will be a store- 
house of information, and its preparation reflects 
great credit upon the author—all the more so in 
that it is written in excellent English, though the 
author is a Dutchman. 





The Conquest of the Air. By ALPHONSE Bercet. London: 

William Heinemann. [Price 12s, 6d. net.] 

Wuite this book by its title perhaps assumes a 
greater progress than has actually been made, it is 
undoubtedly a valuable contribution to the study 
of aerial navigation. The author in his preface 
states that it has no pretensions to being an aero- 
nautical encyclopedia, but rather an introduction 
to the study of aeronautics, so that those who read it 
may be able to follow the whole progress of the 
new science, and it undoubtedly fulfils this purpose 
very well. 

The first portion of the book is devoted to the 
dirigible balloon—the non-rigid, semi-rigid, and 
completely rigid types all being dealt with. One of 
the most interesting chapters in this is the one on 
the history of the development from the ordinary 
balloon, which cannot be navigated at all, to the 
dirigible of the present day. This history begins 
with the invention, in 1784, of a dirigible by 
Lieutenant Meusnier, which contained most of the 
important points of the modern machine, with 
the exception, of course, of a suitable motor to 
drive it. The internal air ‘‘ballonet ” supplied with 
air under a constant pressure to keep the main 
envelope fully inflated, the screw ide a and a 
system of car suspension very similar to that used 
now, are, however, all shown clearly. The first 
navigable balloon fitted with mechanical power was, 
however, Gifford’s, in 1852, and from this point 
the history of the movement is followed to the 
present time, the various defects of the different 
machines, and the manner in which they were over- 
come, giving a good idea of the requirements of a 
successful dirigible. The electrically-driven diri- 
gible of Captain Renard, and that of Santos 
Dumont fitted with a petrol-motor, form Jand- 
marks in this history. 

A somewhat greater amount of space is devoted 
to the construction of the aeroplane than to that:of 
the dirigible balloon, the arrangement of the matter 
being much the same as that about the dirigible. 
First principles are dealt with ; then follow the con- 
struction of actual machines, and a history of the 
movement. In the latter due credit is given to Sir 
George Cayley, who, in 1809, designed and built a 
flying-machine which had many characteristics of 
the modern aeroplane, the petrol-motor, of course, 
being wanting. But no mention is made of Sir 
George Cayley’s gardener who actually mounted 
the machine and tried to fly ; as he broke his leg, he 
appears to deserve as much fame as his master. 
From this point the history of the movement is 
followed to the present time. 

Being written by a Frenchman, the book natu- 
rally deals with the subject from the French point 
of view, and this is carried to excess in the com- 
parison of the French and American schools of 
aeroplanes, and also in the record of progress. The 
early flights of the Wright brothers are dismissed 
as of no importance, simply because they took 
place in America, and not in France, which hardly 
seems a good reason, seeing that France is certainly 
not a more important country than the United 
States, either from a commercial or mechanical 
point of view. There can, as a matter of fact, be 
no doubt that the Wrights developed the fiying- 
machine a long time before the French did so, as 
they had accomplished flights of some miles at a 








time when the French were reckoning their records 








by metres. However, like reasonable people, 
they preferred not to appear in public till they had 
some really substantial success to show. 

Since the Wrights showed what could be done 
with an aeroplane enormous progress has been made 
in France, and it is certainly a fact that the French 
have this summer beaten most of the Wrights’ 
records ; though it may be remarked that, in most 
cases in which they have won competitions, the 
Wrights themselves were not competing. Mr. Berge 
has a great deal to say as to the relative superiority 
of the French machines, in which the stability 
is supposed to be ‘‘ automatic” owing to the action 
of a fixed tail as compared with the American, 
in which it is solely hand-controlled, and states 
that in the latter case the skill required for 
safety is so great as to make the machine imprac- 
ticable. All modern French flying-machines are, 
however, provided witha hand-controlled elevating 
plane, either at the front or rear, and therefore 
the effect of the fixed tail can only be to make the 
machine less sensitive to the hand-control. Further, 
in the latest pattern Voisin aeroplane the fixed 
tail has been entirely abandoned, as it is also 
in the ‘ Demoiselle.” Similarly, Mr. Berget 
ascribes great virtues to the supplementary wings 
used in the early Blériot and ‘‘ Antoinette ” 
machines, as compared with the American prac- 
tice of warping the wings; but in the later 
pattern Blériots and ‘‘ Antoinettes ” the wings are 
warped. His remarks as to the absence of cross- 
country journeys by Wright machines also lose 
their force in view of Count Lambert’s recent 
flight over the Eiffel Tower. He also states that to 
make the Wright machines start from the ground 
would require the provision of far more power, but 
itis found that a Wright machine fitted with wheels 
starts quite easily. We do not wish in any way to 
deny the share which the French have had in the 
development of the aeroplane, especially the monc - 
plane, which is possibly the form of the future. 
It is probable that in the immediate future the 
machines will be a compromise of French and 
American ideas, in which it is quite possible that 
French influence may predominate, but it is a 
great mistake on their part to try to belittle the 
work of the Americans. 

Mr. Berget has an interesting chapter on the 
possible uses of both dirigibles and aeroplanes, both 
for sport and war, and anticipates results from the 
dirigible in the way of dropping bombs on forts, 
&c. As, however, he previously states that the 
static sensibility of these airships is so extreme 
that not even a ‘‘ bottle or a chicken bone ” must 
be dropped overboard, there seem to be some prac- 
tical difticulties in the way. In practice it is 
not likely that any possible amount of bombs 
dropped from dirigibles would do anything like as 
much damage as the shells from a single siege-gun, 
while the risk to the dirigible would be very great. 

Mr. Berget has also some interesting specula- 
tions as to the results of combats between dirigibles 
and aeroplanes—a most important matter if either 
is to be practically used, for it is quite certain 
that the defence to any attack will be a fight in the 
air. This is a very speculative subject, as it is 
quite impossible to foresee what the developments 
of either the aeroplane or the dirigible will be in 
the future. Mr. Berget thinks all the advantages 
would be with the dirigible, as it would imme- 
diately go to a great height, and riddle the aero- 
plane with bullets. He thinks that the aero- 
plane could not follow, on account of the raretied 
atmosphere interfering with the action of the en- 
gine. Those who know the difficulty of hitting 
driven pheasants at 30 or 40 yards with a shot- 
gun will be inclined to doubt whether hitting a fast- 
moving aeroplane at a range of, perhaps, half-a- 
mile with a bullet would be easy ; and unless some 
vital part were touched, a hole or two through the 
wings might not make much difference to it. On 
the other hand, the accident to the ‘‘ Republic ” 
has shown that the results of perforating the en- 
velope of the dirigible are far more serious than had 
previously been anticipated. 

It is interesting to note that Mr. Berget antici- 
pates that the development of the aeroplane will 
be rather in the direction of greater speed than 
greater wing-spread, and anticipates speeds of 120 
miles an hour, a conclusion which has many points 
to recommend it. ’ 

Altogether, the book, if slight allowance be made 
for its anti-American bias, sets out very clearly the 
position of aerial navigation at the present time, 
and gives a very lucid description of the machines 
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which have been actually successful. It is illus- 
trated with many excellent photographs, and also 
scale drawings, besides oiads there are numerous 
diagrams illustrating special points. 

It is unfortunate that practically all the weights 
and measures are given in metrical units. What- 
ever the merits of this system, the English mea- 
sures are much the most used in the world, and as 
the book has been translated into English, it would 
have been much more convenient to the majority of 
the readers if the measures had also been translated. 





Tubles of the Properties of Steam and other Vapours and 
Temperature-Entropy Table. By Crcr. H. Prasopy. 
New York: John Wiley and Sons; London: Chap- 
man and Hall. {Price 4s. 6d. net.] 

Tables and Diagrams of the Thermal Properties of Satu- 
rated and Superheated Steam. By Lione. 8S. Marks 
and Harvey N. Davis. London: Longmans, Green, 
and Co. [Price 7s. 6d.] 

Ir has been known for some years that modern 
experimental investigations have shown that Reg- 
nault’s work on the properties of steam, excellent 
as it was for its time, was much less accurate than 
had been generally assumed. Thus his value for 
the total heat of steam is 18 units too much at 
32 deg. Fahr., 6 units too low at 380 deg. Fahr., 
whilst at higher temperatures the errors resulting 
from the use of his formula become rapidly very 
serious. Again, his experiments on the specific heat 
of superheated steam were made in conditions which 
did not permit of the detection of its variation 
with steam pressure. The results of the newer ex- 
periments have, however, been generally published in 
scattered papers and in units highly inconvenient 
to the practical engineer, so that the old tables, 
with all their errors, have continued to hold the 
field. The lacunze thus existing in the data of the 
mechanical engineer have, however, now been filled 
by the publication of two independent sets of 
tables corrected to agree with the most precise 
results of recent investigations. One of these, 
published by Messrs. John Wiley and Sons, under 
the title of ‘Steam and Entropy Tables,” has been 
compiled by Professor C. H. Peabody, and corre- 
sponds in general arrangement with the tables, by 
the same author, published twenty years ago on the 
basis of Regnault’s results. The new tables are, in 
fact, essentially a new and corrected edition of 
the old. There’ are three principal sets of steam- 
tables. In the first the properties of saturated 
steam are tabulated for every degree of temperature 
from 32 deg. Fahr. up to 428 deg. Fahr. In the 
next, the same quantities are tabulated with the 
pressure per square inch as unit of reference, whilst 
the third is a very elaborate and highly useful 
temperature-entropy table, giving the temperature, 
the heat contents, and the dryness fraction of steam 
corresponding to any stated temperature and a given 
entropy value. In addition to these main tables 
there are others, facilitating the conversion of the 
properties of steam expressed in metric measures 
into the British equivalents. Short tables are also 
given for ether, alcohol, chloroform, carbon bisul- 
phide, ammonia, sulphur dioxide, and other vola- 
tile fluids capable of being used in refrigerating 
machinery. 

The second set of tables referred to is an entirely 
new compilation, due to Messrs. Marks and Davis, 
and is confined to the properties of steam alone. 
A particularly valuable table in this set is one 
giving the volume, heat contents, and entropy of 
steam at all pressures up to 600 lb. per square 
inch, and at all superheats up to 600 deg. Fahr. 
This table is based mainly on the researches of 
Knoblauch and Jakob, the values of Thomas, 
obtained at Cornell, being, and, we think, rightly, 
considered unreliable. Not the least valuable por- 
tion of this volume is that in which the sources of 
the data and the weight to be attached to the work 
of different experimenters are discussed. Accom- 
panying this set of tables is another diagram, 
corrected to correspond with the tables. 

Unfortunately, though both sets of tables are 
far in advance of all those hitherto published for 
the use of engineers, the two are not in exact 
agreement inter se, though the differences are, in 
general, not large, and are, no doubt, attribut- 
able to differences in the importance attached by 
the compilers to the work of different investi- 
gators, his difference even extends to the value 
assigned to the absolute zero of temperature. Pro- 
fessor Peabody takes it as — 459.5 deg. Fahr., and 
Messrs. Marks and Davis as —459.6 deg. Fahr. 
Probably the true value is still unknown to one 
unit in the last figure ; but the difference shown 








above marks a notable approach to an agreement. 
In England the value was for long taken as 461 
deg. Fahr., whilst on the Continent the absolute 
zero was commonly assumed to be 273 deg. Cent., 
equivalent to 459.4 deg. Fahr. 

Both sets of tables are capitally printed, and one 
or the other should certainly be used in all future 
estimates of the efliciency ratios of steam-engines 
and steam-turbines. 
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THE VENTILATION OF COTTON-MILLS. 

VENTILATING engineers have a great work before 
them in ventilating the card-rooms, mule and ring- 
spinning rooms of cotton-mills. This work in its 
most recent aspects becomes more interesting as 
enterprise and experiment pave the way to further 
progress. The old styles of ventilation are giving 
place to new. Humidifying of cotton-mills to a 


reasonable and scientific degree meets with little 
opposition nowadays, and we are gradually adopting 
more natural conditions for the healthy production 
of ay and cloth. 

he efforts of the engineer are now centred on 
the card-room, where a certain amount of loose 
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cotton fibre is ever floating in the atmosphere to the 
detriment of the workers—chiefly girls and women. 
The loose fibre, along with the dust particles 
Which are agitated by the continual revolution of 
the machinery, is also damaging to the production 
of good yarn; and master-spinners have recently 
appreciated the difference in slivers and finished 
yarn wrought through the medium of better ven- 
tilation. So certainly has this desirable result been 
evidenced in some of the largest mills in Lancashire 
that spinners feel amply repaid for the outlay, 
even in the improvement and cleanliness of their 
yarns, 

A reference to Fig. 1, page 675, will show the nature 
of card-room dust as seen under a microscopic lens 
of medium power. It will be obvious that if this 
dust and fibre obtain in such an infinitesimal 
(uantity of air, the dust floating in the whole 
\ lume of air extending over a space of 80,000 
cubic feet must be very considerable. Now, in 
the ordinary course of spinning at the slubbing, 
intermediate, and roving-frames, in the treat- 
iment of the sliver at the drawing-frames, and 
iu the manipulation of the laps at the cards, a large 
}roportion of this dust must become incorporated 
with the loose cotton in all parts of the room. 
‘his ‘dusting ” of the cotton has long been an 
established fact, and serious efforts have been made 
‘ different periods with a view to improving the 
‘nitary conditions of the work-rooms and mitigating 

‘ dust difficulty at the same time. In Fig. 2 we 

‘ the plan which has been in vogue for twenty 
years, at least, to meet this particular difficulty. A 
4v-in. to 20-in. fan is placed in the upper part of a 
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anp Maryn Arr-TRUNK WITH BrRaNcH 
CONNECTIONS. 


‘*exhaust ” type, and works effectively in removing 
dust and ‘‘tly” within a certain radius, generally 
small, But for the middle of a large room, as 
well as for the extremities, the advantage is 
very doubtful. The window-fans are arranged 


| generally on one side of a card-room—that is, on 


the side where the carding-engines are erected 
in two or three parallel lines throughout the 
length of the room. In this position they drawa 
fair amount of dust and fibre from the carding- 
engines, where the dust nuisance is most pronounced, 
If these fans should happen to be arranged on 
the side of the room remote from the cards—that 
is, adjacent to the speed-frames and drawing- 
frames—they become, as a ventilating agency, prac- 
tically useless. ‘Their tendency, then, is to draw 
the dust from the cards right across the breathing- 
line of the workers, and to deposit this dust also 
on the bobbins of sliver in the frame-creels. 

Another fatal mistake in ventilating by window 
fans is to be found in their indiscriminate distribu- 
tion. The errors that are made are obvious and 
almost incredible ; and. it is safe to say that they 
would never have been made if the work had been 
placed in the hands of skilled engineers. Here 
we may have a 24-in. fan in one window, or wall, 
pulling against a similar fan in the wa!l just oppo- 
site; there a 20-in. fan is placed near a doorway, 
which is constantly open. in another instance we 
| have four 15-in. fans installed close to the ceiling, 
and all inlets rigidly closed except an open door- 


window-frame ; this fan is operated by a strap run- | way in the centre of the side of the room ; and yet, 


ning from a counter-shaft, and makes about | gain, we find a fan so near a hoistway that the 
The fam is of the only part really ventilated is tho hoist iteelf, 


1200 revolutions per minute. 
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These curiosities are far too common, and show 
conclusively great wastage of power, want of 
economy in fitting, and the entire dislocation of 
ventilating force. The fan-blades are revolving, 
but their efficiency is practically nil. Different 
localities in such rooms are marked either by violent 
draughts or dead calm ; there is no equable inter- 
change of air. 

New ideas, expressed in new methods, are now 
coming to the front. Exhaust-fans and fan-power 
are used as before, but in a different way. It 
may be useful here to note the capacities of 
fans used for card-room ventilation. A 15-in. fan 
making 1000 revolutions per minute, and having a 
2h-in. pulley, will remove 1200 cubic feet of air per 
minute with the driving generally used on the line- 
shaft. Similarly, an 18-in. fan with a 3-in. pulley 
revolving at 1200 revolutions per minute will dis- 
place 3600 cubic feet per minute; while a 24-in. 
fan, with 4-in. pulley, revolving at 1000 revolutions 
ver minute will displace 8000 cubic feet per minute. 
The capacity of each fan is generally determined 
by the makers, so that it is a mere matter of cal- 
culation to determine the fan capacity required 
for each room. In the best-ventilated rooms of our 
principal cotton-mills advantage is taken of fans 
working by propulsion as well as by exhaustion. The 
most effective cure for draughts has been discovered 
in this method. Exhaust fans are placed on the 
carding-engine side of the room, while inlet fans 
are installed on the speed-frame side, and operated 
in such a manner that the amount of air forced 
into the room is slightly in excess to the amount 
drawn out. There is in consequence a constant 
pressure of air from the interior towards the 
exterior of the room. The ‘‘ plenum” systems of 
ventilating are founded on this principle, and have 
proved to be so valuable that managers and masters 
are adopting the plan, especially in ring-spinning 
and winding-rooms, 

The whole of the cotton-spinning industry is now 
seriously engaged in the solution of the dust difti- 
culty in card-rooms by new methods. The present 
attempts of engineers are directed to the removal 
of dust from carding-engines, as near as possible at 
the point of origin. The ‘‘card,” as this machine 
is termed in brief, has all along been a great 
dust - producer, especially during the process of 
stripping. A card fillet (Fig. 3) is made of a strip 
of woven cotton in which is interlaced an enor- 
mous number of card-wires, each pointed as shown 
in Fig. 4. In a square inch there are 280 of these 
wire-points, so that when the main cylinder of a 
carding-engine is clothed with filleting it presents 
a surface with close on three million points of 
steel. These comb or ‘‘ card” the cotton fibres, 
and retain, near their insets, a large quantity of 
dust, short fibres, neps, parts of the cotton plant, 
seeds, and earthy matter. Eventually the card- 
wires become clogged and fail to card the fibres. To 
obviate this ditticulty, two men, known as strippers, 
are detailed to clean the card-wires at stated 
intervals, by stripping them of the dusty material 
and useless fibres. This work is performed 
about 7 AM. and 10 4.M., and at 2 p.m. and 4 P.M. 
For the purpose a cylindrical brush is applied to 
the card and doffer cylinders, and this is revolved 
at a high rate in a direction opposite to that of the 
slowly-moving cylinder. The bristles of the brush 
thus prod into the card-filleting and extract the 
mass of dirt and fluff which would do irreparable 
damage to the cotton. These men stand on each 
side of the carding-engine (Fig. 5) to adjust the 
stripping-brush and regulate the tension of the band 
which drives it. The moment the brush is applied a 
cloud of dust is generated, which envelops the strip- 
pers and renders theiroccupation both uncomfc wrtable 
and unhealthy. It will be obvious that such masses of 
dust cannot be inhaled for any length of time with 
impunity ; and when it is remembered that 100 to 
180 cards must be stripped in, succession, the work 
of the stripper is evidently sazardous. 

Some strippers have adopted their own remedies 
spontaneously ; and Fig. 6 indicates how a tuft of 
cotton is used to prevent the admission of dust to 
the breathing apertures. In country factories 
particularly, the strippers have a marked preference 
for this crude form of respirator. In the more im- 

ortant centres of the staple industry strippers 
have discovered the greater advantage resulting 
from specially designed respirators (Fig. 7). 

With a view to minimising the dust escaping into 
the room, appliances are now constructed on the 
system of treating each card separately by a strong 
current of exhaust air. In Fig. 8, page 678, the 


extracting-fan is enclosed at A and connected with 
the exhaust-flues B and C, which draw up from 
the trunks D and E. From each of these 
trunks a series of dust-receivers will be observed, 
one over each carding-engine. The structure of 
one of these receivers is seen more clearly in 
Fig. 9, where the pendant portion is fixed to the 
trunk B. The receiver is variable in altitude 
according to available lighting and head-room ; in 
length it is nearly equivalent to the width of the 
carding-engine ; the depth is about 2 in. A lid is 
provided for the aperture of the receiver, and is 
over-balanced by metallic handles, as seen at A. 
The purport of this arrangement is that any re- 
ceiver may be opened at will for the ordinary 
process of ventilation when stripping is not in 
progress. During the stripping operation every lid 
will be closed except the one over the particular 
machine being dealt with. Inthis manner the full 
force of the exhaust is concentrated on each card 
in succession. It sometimes happens that between 
the intervals of stripping ten to twenty of these lids 
are vpen to allow of a uniform interchange of air in 
all parts of the card-room. 

In mills with low ceilings, or where the driving- 
straps must be fixed to run at angles of 30 deg. to 
45 deg. to the horizontal, it is not always possible 
to arrange a vertical receiver ; the difficulty, how- 
ever, has been surmounted, as indicated in Fig. 10, 
by fixing the receiver on the air-trunk in a slanting 
direction. With an enclosed fan revolving at 1200 
to 1400 revolutions per minute, a strong exhaust is 
created. This induces currents from the card cy- 
linder, and the dust generated in stripping is easily 
seen passing into the receiver. The strippers 
themselves have no necessity for cotton plugs held 
between the lips. 

Where lack of head-room, or the run of the shaft- 
ing, renders it inconvenient for high receivers to be 
adopted, others of a shorter type are obtainable, as 
shown in Fig. 11. The lid arrangements operate 
precisely as before. Another form of receiver is 
rovided where rooms are apt to be unevenly 
ighted, or where under average conditions sun- 
light must be conserved. This is seen in Fig. 12, 
and differs from the foregoing in having a cylindrical 
shaft intervening between the air-trunk and the 
aperture. This aperture is about equivalent in 
sectional area to that of the shaft at its inset with 
the trunk. Obviously with the strong reflecting 
surface of these shafts (Fig. 13) little, if any, 
direct sunlight will be lost. It will be noticed 
that at A (Fig. 12) the shaft and receiver may be 
detached whenever desirable. The appliances illus- 
trated in Figs. 8 to 13, and also in Fig. 20, are made 
by Messrs. Hall and Kay, Limited, Ashton-under- 
Lyne. 

The various systems adopted by ventilating engi- 
neers have been carefully planned to meet the 
requirements of employers and workmen. Fig. 14 
introduces a dust-remover and ventilator fitted to a 
carriage at the head, moving along the inner side 
of the air-trunk. The carriage itself is seen in 
Fig. 15. The air-trunk is fitted with wrought- 
iron rails, on which four grooved pulleys run ; 
these hold the body of the carriage and the 
pendant receiver. At the rear of the carriage are 
a number of balance-weights, which, with the 
receiver, form an equilibrium, allowing the carriage 
to be moved at the will of the stripper from one 
carding-engine to any other in the same series. 
Fig. 14 shows the general bearing of the appliance 
as a whole. The receiver is made to swing to and 
fro on a lever at A, so that it may be brought for- 
ward by the hand of the stripper into close proximity 
with the origin of the dust (Fig. 16), this is where 
the stripping-brush impinges on the main cylinder 
of the card; or it may be held with the same 
facility over the doffer cylinder when this is being 
cleaned (Fig. 17). By this means it is sought to 
lay hold of the dust before it can mingle with the 
air of the room. A spiral spring at A brings the 
receiver into its normal upright position when 
released. 

A vent in the air-trunk is made opposite each 
machine (Fig. 18) and is self-closing. When the 
dust-remover is drawn under the vent, the latter 
opens automatically, and the air-trunk is in free 
communication with the receiver. When the car- 
riage leaves the vent, this instantly closes. so that 
communication between the trunk and the receiver is 
always concentrated on the machine being stripped. 
For ventilating purposes, when the atmospheric 
conditions of the room as a whole are to be treated, 





certain levers are provided alongside the air-trunks, 








by which a convenient number of vents may be 
opened as desired. 

Several of the systems now in vogue have this 
alternative application, that they can be converte: 
from dust-removers into ordinary ventilators, and 
being well distributed over a large area of the room, 
they answer the latter purpose more efficiently than 
is possible with open fans in windows and walls. 
One important item in the fixing of the air-trunks 
should not be overlooked. This is shown in Fig. 19 at 
A and B, where sharp angles at junctions are avoided. 
At A the connection is made from the branch trunk 
C to the main trunk D, so as to minimise any resist- 
ance to the egress of the dust-laden current. The 
appliances illustrated in Figs. 14 to 19 are made by 
Messrs. Herbert Smethurst and Co., Oldham. 

Ring-rooms and winding-rooms are frequently 
ventilated on the ‘‘ plenum” system. The atmo- 
sphere of these rooms becomes heavy and fetid if 
not changed every 20 to 30 minutes. In unventi- 
lated ring and winding-rooms the temperature rises 
to 90 deg. Fahr. on sultry days, and borders on 
100 deg. Fahr. when the gas-jets are lit in winter. 
Clearly, where young girls and women are employed 
for four hours at a spell this is far from being 
sanitary. Methods are now adopted on the plenum 
system so that the room concerned is supplied with 
fresh air sufticient to fill it three times per hour at 
least. This means also a considerable reduction of 
temperature. High temperatures in these _pro- 
cesses are detrimental to the employés, and useless 
for the material manufactured. The uniform supply 
of cool air keeps the temperature at about 70 deg. 
Fahr., which affords comfortable conditions for 
efficient work. In Fig. 20 an installation is shown 
in a ring-room. The supply trunks are seen at 
A, B, and C. From the branch trunks air-shafts 
such as D depend, and terminate in trays fixed 
about 7 ft. from the floor. Round the base of 
this air-shaft, and over the tray, are a series of 
apertures, so that when the air is blown through 
the trunk and shaft it is distributed over the 
room by means of the tray, and as the trays are 
inclined slightly upward, the risk of draught on the 
workers is practically eliminated. This form of 
installation is used for either dry or humidified 
air. It is becoming more obvious every day that 
with the appliances recently invented the atmos- 
pheric conditions of cotton-mills may not only be 
improved for purposes of better production, but 
raised also to a higher sanitary standard. 





THE MOTOR-CAR SHOW AT OLYMPIA, 

Tue eighth exhibition of pleasure motor-cars, 
organised by the Society of Motor Manufacturers and 
Traders, opened at Olympia, Kensington, on Friday, 
the 12th inst. As in previous years, the whole of 
the available space is filled, cars and chassis of cars 
occupying the ground floor, while the gallery is 
devoted to accessories and parts. Generally speak- 
ing, there are very few noveltics, though there is 
naturally an improvement in detail, and a general 
tendency to give better value for the money. To 
effect this, designs are now very much more care- 
fully thought out from a manufacturing point of 
view than they were a short time ago, and in this 
respect there is a very distinct advance since last 
year. From a commercial point of view this is 
probably the most important point in design at the 
present time, as it is quite obvious that if the 
design of a car entails expense in manufacture 
which gives no corresponding benefit to the pur- 
chaser, it will be impossible for it to compete in 
price satisfactorily with better-designed cars. 

The tendency towards smaller cars, which was so 
noticeable last year, continues, and there are very 
few large cars exhibited in proportion to the 
numbers of small ones. On the whole, there is 
no very great reduction of prices, but the number 
of cheap cars is greater, and the quality better, 
this being especially the case in the small side- 
entrance car. It is rather curious, however, that 
there should be such a very small show of really 
light two-seated cars. True, there are several two 
and one-cylinder types of moderate weight and 
price, but there are very few examples of four- 
cylinder two-seaters. Of course, any four-seated 
ear can be fitted with a two-seated body ; but if it 
is so, the frame, axles, &c., will obviously be far 
heavier than is really necessary to carry two people ; 
in fact, the car will weigh very little less as a two 
seater than a four-seater, and will cost practically 
the same, both to make and run. As thereis a very 
large class of people who want a two-seated car, anc: 
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do not want to spend more either in buying or running 


it than necessary, there should be a market for a| 
four-cylinder two-seated car. Thus there are several | 


four-cylinder cars of good repute which can be had 
with a side-entrance body for about 250/., with a 
weight of some 16 ewt.; but there are no two- 
seaters of proportionately low price or weight. 


and this makes the engine very neat and accessible. 

Thermo-syphon water circulation is gaining in 
favour, though it is by no means universal even 
among the cheaper cars. There seems also to be a 
tendency to put the radiator behind the engine, 
several firms following Renault’s example in this. 
The removal of the radiator from the front of the 


In the main structural features there is little | bonnet undoubtedly makes the engine more access- 


change from last year. 
growing universal, the instances of chain drive 
being very rare indeed. The tendency which there 
was last year to put the change-speed gear on the 


Fig.1. 


The live axle is rapidly | 


ible at the front, and therefore enables a magneto 
to be placed there without being inaccessible, but 
a larger radiator appears to be required, owing to 
there not being such an efficient draught through it. 
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arrangement also has the advantage that it is 
cheaper to build and, if well designed, more access- 
ible, as the parts can be brought nearer together, 
and the gear-box, &c., placed under the floor of 
the front seats, instead of being under the body. 

A noticeable feature of the Show is that there 
are several cars exhibited with front-wheel brakes. 
There is no doubt that there is much to be said in 
favour of these, provided they can be arranged 
without undue complication, as on really steep hills 
with slippery roads the back wheels hardly provide 
enough adhesion, and it is also asserted that brak- 
ing the front wheels avoids side-slip. In some 
cases also the front-wheel brake is a great conveni- 
ence in the general design of the transmission gear, 
as it avoids having to put a brake-drum on any part 
of the propeller shaft. 

High-tension magneto ignition has become practi- 
cally universal, and in spite of the electric compli- 
cation of this form, the makers appear to have made 
machines which are for all practical purposes quite 
reliable, while they are now very considerably 
lighter and cheaper than formerly. 

There is a very perceptible increase in the num- 
ber of cars shown with a worm-drive, the worm 
usually being placed at the bottom of the axle- 
casing, though there are instances of its being 
placed at the top. The majority of cases in which 
the worm is used occur in the smaller cars, as in 
these the ratio between the revolutions of the 
engine and back-axle on the top speed is required 
to be greater than in the larger ones, and, there- 
fore, there is a greater difficulty in getting the 
bevel-gear to run quietly. 

In cylinder proportions there is a general tendency 
to increase the length of stroke in proportion to the 
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back axle has not continued, and those firms which 
tried the arrangement have generally given it up 
and put a gear-box in the usual place. The objections 
to having the change-speed gear on the back axle 
are principally the increase in the unsprung weight 
and the expense and complication of leading the 
change-speed levers to the axle. This probably 
absorbs the saving in cost effected by doing away 
with the separate gear-box, which was the principal 
advantage of the system. There is a very strong 
tendency to cast all the cylinders in one, especially 
in the smaller sizes, and this plan will probably con- 
tinue, as it saves a considerable amount of cost, and 
also makes a more rigid and neater engine. Four- 
cylinder engines, with the cylinders all cast in one, 
are common, and there are also examples of six- 
cylinder engines so built. Hitherto the latter 
arrangement has been very little used, but there is 
no reason why it should not be, for the casting of six 
cylinders in one is by no means as difficult as the 
casting of many steam-engine cylinders, and the six- 
cylinder engine, with its long bed-plate and crank- 
Shaft, is especially in need of the stiffening at the 
centre afforded by the cylinders. In many cases 
the passages to the valves are also cast in, so that 
only one induction and one exhaust-pipe are needed, 





The arrangement also does away with the square 
front to the bonnet, and improves the appearance 
of the car, though this is, of course, a matter of 
taste.. Doors are now more frequently fitted over 
the tappets working the valves, to reduce the noise 
and keep the oil in. 

Probably the most striking point in the Show is 
the number of designs in which the engine and 
gear-box are rigidly bolted together to form a solid 
block. This practice has been slowly spreading, 
and for small cars, at all events, appears to have 
many advantages, as it is necessary for the smooth 
running of the car that the gear-box and engine 
should be absolutely in line, or that there should 
be a flexible coupling between them. The latter is, 
however, only a remedy for a defect which should 
not exist, and there is no doubt that the plan of 
making the gear-box and engine keep properly in 
line is a much more satisfactory plan than providing 
flexible couplings to remedy their not being so. If 


made quite separate, they must depend on the 
rigidity of the frame ; it is well known that frames 
are apt to twist, and the obvious way to remedy this 
defect is to bolt the engine and gear-box together 
by machined facings, and so to mount them */ ~ 

1s i 


frame that its twisting will not affect them. 





diameter in the smaller sizes, though this is not at 
all universal. In the larger sizes there appears to 
be less change. It is not at all clear whether the 
increase in stroke, in proportion to the diameter, is 
in consequence of the makers having come to the 
conclusion that a longer stroke will give better 
actual results, or whether it is caused by the purely 
artificial rating under which cars have been raced, 
and under which it is expected they will be taxed, 
but the latter seems the more probable. 

A chassis containing several points of interest is 
shown by Messrs. Panhard and Levassor, Acton 
Vale, London, W. It is rated at 30 horse-power, 
and has six cylinders, 90 by 130 millimetres (34 in. 
by 5} in.), the cylinders being cast separately, but 
all bolted together to form one solid block. The 
water-jacket of each cylinder has a large opening 
at each side, with a machined face. These openings 
are not closed with doors, as usual, but the cylin- 
ders are placed with the machined faces together 
and bolted into one solid block. The water-jackets 
of all the cylinders therefore communicate with each 
other through the openings, those at the forward 
and after ends being closed by suitable doors. In 
this way many of the advantages of the block 
system of casting and of that with separate cylin- 
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DETAILS OF MAUDSLAY CARS AT THE OLYMPIA SHOW. 
CONSTRUCTED BY THE MAUDSLAY MOTOR COMPANY (1907), LIMITED, ENGINEERS, COVENTRY. 
Fig. 4. 
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ders are combined. The cylinder castings are very SSS 
simple, and the cores easily vented, while the " 
same standard cylinder casting can, if desired, Fig.6 
be used for engines with different numbers of 
cylinders. On the other hand, the rigidity of the 
engine is the same as if the cylinders were cast 
en bloc, and the water connections as simple. KN & — 
Should one cylinder be damaged, it can, of course, | Oo | 
be replaced without difficulty. The valves are placed N\ peg 7, fe 
on opposite sides, ignition is by high-tension mag- eee N 
neto, and water circulation by a centrifugal pump, Say — N 
placed on the same shaft as the magneto. Lubrica- \ g YY AY N 
tion is effected by’a pump on the engine, which \ Y on oes N 
\ 


draws oil from a tank under the front seat, and after 
passing it through a sight-feed, forces it through the 
bearings. The frame 1s of steel and wood, and the 
engine is carried on an underframe. The arrange- 
ment of the transmission géar is somewhat peculiar, 
and is illustrated in Fig. 1, page 681, which dan the 
chassis from the dashboard to the back of the frame. 
It will be seen that the gear-box is placed nearly 
midway between the fly-wheel and back axle, and is 
carried on cross-pieces across the main frame. The 
clutch is of the multiple-disc type, and is not placedin 
the fly-wheel, but is enclosed in an extension of the 
gear-box. Four speeds and a reverse are provided. 
‘The propeller shaft is very short, and is carried in a 
tube forming the radius rod. The back axle is of 
the bevel-geared type, with a bevel differential, a 
section of the differential casing and driving-gear 
being shown in Fig. 2, and one of the outside end of 
the axle in Fig. 3. It will be seen that the wheels 
are fixed to the revolving axle, a method which has 
many advantages over the plan of carrying the 
weight on the outside of the fixed part of the axle, 
provided the makers have the requisite knowledge 
to put in an axle of the proper size and material, as 
is no doubt the case with Messrs. Panhard and 
Levassor. The bevel pinions and wheels are fixed 
to the shafts by machined feathers. 

Messrs. Panhard and Levassor are also exhibiting 
a 12-15-horse-power car with four cylinders, 
80 by 120 millimetres (34 in. by 4} in.), all cast in 
one piece, with the valves on one side, and an in- 
verted cone-clutch. 
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The Maudslay Motor Company (1907), Limited, 


60, Piccadilly, London, W., and Parkside, Coventry, 
who have hitherto confined themselves to the larger 
sizes of cars, show a 17-horse-power car having 


54 in.). 
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The cylinders are cast in pairs, but are 
bolted together by a flange at the centre to stiffen 
four cylinders, 90 by 130 millimetres (3} in. by | the engine, a practice which might be more largely 
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followed with advantage. 
in Maudslay practice, placed in a line along the 
tops of the cylinders, and are driven by a cai- 


The valves are, as usual 
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DETAILS OF ARGYLL CARS AT THE OLYMPIA SHOW. 


CONSTRUCTED BY MESSRS. ARGYLLS, LIMITED, ENGINEERS, ALEXANDRIA - BY - GLASGOW. 






















































































































































































shaft running along the tops of the cylinders, this 
shaft being arranged to swivel out of the way for 
removing the valves. Ignition is by high-tension 
magneto, with dual ignition, driven off this cam- 
shaft, and placed on the dashboard, where it 
is well protected and perfectly accessible. The 
crank-shaft has a bearing beside each crank, and 
doors are provided in the crank-case for access to 
it. Forced lubrication and thermo-syphon water 
circulation are used. A cone-clutch transmits the 

wer to a four-speed gear-box having a direct 
third speed and a gate change. The back axle is 
of somewhat special construction, and is shown in 
Figs. 4 to7, page 682. Figs. 4 and 5 show the diffe- 
rential casing, and Figs. 6 and 7 the end of the axle, 
hubs, &c. he axle itself A is formed of a solid- 
steel bar, which is split and opened out to form the 
hoop B, through which the main part of the dif- 
ferential casing C is inserted, a cover D closing up 
the after opening. The bearings are all carried on 
the casing C. The projecting ends of the axle are 
drilled for the shafts, and machined to size, and 
carry the wheels on ball-bearings. The cover D 
can be removed, and the gears and differential 
inspected, or, if necessary, removed or changed 
without disturbing any other parts of the axle, or 
taking the weight off it, while the solid forged axle 
running right across from wheel to wheel should 
make a very strong and reliable job. The axle is 
carried on three-quarter elliptical springs. 

A new pattern car having a somewhat longer 
stroke in proportion to the diameter of the cylinders 
than has been usual in the past is shown by Messrs. 
Argylls, Limited, Alexandria-by-Glasgow. It has 
four cylinders, 80 by 120 millimetres (34 in. by 
aq in.) cast in pairs, with all the valves on one side. 

is}engine is shown in section in Fig. 8, above. 
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The crank-shaft is of large diameter and is carried on 
three substantial bearings, the two end ones being 
held between the two halves of the crank-case, while 
the middle bearing has a separate cap. The cam- 
shaft is of heavy section and has the cams all cut 
from the solid, the centre bearing being made large 
enough for the after cams to pass through the seat- 
ing. High-tension magneto ignition is provided, 
the magneto being driven from skew gear off the 
cam-shaft. The whole of the gearing of the 
cam-shaft magneto is placed in a casing at the for- 
ward part of the crank-case, but a from it, 
the intention being that the gear should be run in 
oil and not be lubricated by the splash of the crank- 
case. Cooling is by thermo-syphon and a belt-driven 
fan. A disc-clutch, fitted with a clutch-stop, trans- 
mits the power to a four-speed gear-box with a gate 
change. This gear-box is shown in plan and sec- 
tion in Figs. 9 and 10. The four speeds and reverse 
are arranged with two sliding parts, the first speed 
being run through to get to the reverse. ‘This 
entails making the gear-box slightly longer, but 
simplifies the arrangement by doing away with one 
of the sliders. The lay-shaft is placed below the 
main shafts, and is carried on ball-bearings, while 
the main shafts are carried on substantial plain bear- 
ings. In these cars the propeller-shaft is carried 
in atube forming the torque-rod, but is arranged 
with a universal joint at each end. In order to 
provide room for the after universal joint the tube 
is enlarged at the after end, and is bolted to the 
back axle by a flange joint. 

Messrs. Darracq and Co. (1905), Limited, Wal- 
nut Tree-walk, Kennington-road, London, 8.¥., 
show a 14-16 horse-power chassis embodying several 
original features, the principal of which is probably 
the arrangement of the frame. The side members 
of this, together with the undershield for the 
engine and gear-box, are pressed out of one piece 
of sheet steel. The section where the engine and 
gear-box come is somewhat as Fig. 11, where A A 
are the side members, B B the seats for the engine, 
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and C the dust-screen below the engine. Aft of 
the gear-box the underframe and dust-shield are 
not required, and the two side members have a 
section somewhat like Fig. 12. Suitable pressed- 
steel cross members are provided at intervals. The 
flat flanges at the bottom of this type of frame 
form a very convenient seating to fasten the 
various spring seatings, &c., to. The back axle is 
of the usual live bevel-geared type, and the pro- 
peller-shaft has a universal joint at each end. A 
peculiarity of the axle arrangement is that there are 
neither radius nor torque-rods. The springs are 
of the three-quarter elliptic type, and the front 
end is fixed, answering for both torque and radius- 
rod. There does not seem to be any great objection to 
this arrangement if it is well worked out for a small 
car, as the front portion of the spring can be made 
pretty stiff, and the greater part of the motion 
arranged to take place in the after part, where the 
double spring is. Internal foot and side-brakes are 
provided, the brake-blocks, &c., being interchange- 
able. The gear-box has three speeds and a reverse, 
with a gate-change, and a cone-clutch is used. The 
engine has four cylinders cast en bloc, with the inlet 
and exhaust passages cast in, the bore and stroke 
being 85 by 100 millimetres (3% in. by 4in.). High- 
tension magneto ignition is used, and the water is 
circulated by a centrifugal pump. The carburettor 
consists simply of a float-chamber bolted on to the 
crank-case, from which a short length of pipe leads 
to a combined throttle and extra air-valve bolted 
direct on to the cylinder. All the water-pipes are 
of steel, no rubber connections being used. 

The Itala Automobiles, Limited, 80, Wigmore- 
street, London, W., show two chassis, both 15 horse- 
power, having four cylinders, 75 by 110 milli- 
metres (3 in. by 42 in.), cast en bloc, with the valves 
on opposite sides. The engine has no intermediate 
bearings to the crank-shaft, which is simply carried 
by a long bearing at each end. High-tension mag- 
neto ignition is used, and cooling is by honeycomb 
radiator, with circulation by a centrifugal pump. 
The lubrication is of the forced type, with a large oil- 
sump in the crank-chamber. The transmission is 





by a multiple-dise clutch to a three speed gear- 
box having a gate change. A special feature of the 
design is that the engine and gear-box are 
mounted on an underframe, which is so arranged 
that it can be completely detached from the main 
frame in a very short time, as it is only fixed 
to the cross-members of the main frame by 
four bolts. It is claimed that this gives all the 
advantages of a combined engine and gear-box as 
regards their erection in one picce, while it also has 
the advantage that either the engine or gear-box 
can be replaced separately if desired. The pedals 
and central part of the under-screen are all carried 
on the underframe, which can therefore be detached 
without disturbing them. The back axle, which is 
of the live type, is carried on good length three- 
quarter elliptical springs. 

A new pattern four-cylinder car of moderate 
dimensions is shown by Messrs. Renault Fréres, 
Limited, 19, Newman-street, London, W. It is 
rated at 10 horse-power, and has four cylinders, 70 
by 110 millimetres (2? in. by 4% in.), cast in one 
piece, with all the valves on the same side, the 
valves for each cylinder being arranged so as to be 
accessible through one cap. High-tension magneto 
ignition is provided, and the water circulation is 
by thermo-syphon. Forced lubrication is used, the 
crank-case having a large sump and an oil-gauge to 
show the level of oil. The inlet and exhaust pas- 
sages are all cast in the cylinder, the carburettor 
being placed at the back of the engine and a passage 
cast between the middle cylinders. The magneto 
is at the forward end of the engine, and the radiator 
is placed behind it, according to the usual Renault 
practice. The engine is consequently extremely 
accessible, as the valve side is free from pipes of any 
description, while the magneto can be got at from 
the front of the car. Three speeds and a reverse 
are contained in a gear-box of the run-through 
type, to which power is transmitted through an 
inverted leather cone-clutch. The live back axle 
is carried in three-quarter elliptical springs. Pro- 
vision is made for lubricating the forward universal 
joint from the outside of the car, a copper tube 
being led to the outside of the frame, through which 
grease can be forced. A six-cylinder 18-25-horse- 
power car having cylinders 80 by 120 millimetres 
(34 in. by 4} in.), cast in two groups of three, is 
also shown. A special feature of this car is the pro- 
vision of a pipe for filling the gear-box with oil 
from the outside of the car without taking up the 
floor-board. 

The White Company, Carlow-street, Camden 
Town, London, N.W., show a 15-horse-power 
steam-car, which, however, displays no alteration 
since last year, except in minor details. They also 
for the first time show a 20-horse-power petrol-car 
having four cylinders, 3} in. by 5} in., cast in one 

iece, with the valves all on one side. This engine 
is remarkable for having no intermediate bearings 
at all, the crank-shaft being entirely carried on 
two large ball-bearings, one at each end. All the 
passages to the valves are cast in the cylinders, the 
inlet and exhaust being single pipes. The ignition 
is by high-tension magneto, and the cooling is by a 
honeycomb radiator with pump circulation. The 
clutch is of the leather-faced cone type. Four speeds 
and a reverse, with a direct drive on the third speed, 
are provided, and the back axle is of the live type, 
with bevel drive. Both foot and side brakes are on 
the rear hubs. Lubrication is by a pump sucking 
from a sump in the crank-case, and delivering 
through drip-feeds to the crank-shaft, the excess 
again returning to the sump. 

Messrs. Humber, Limited, Coventry, and Holborn- 
circus, London, E.C., show two chassis, a 12 horse- 
power and a 16 horse-power. The former is an 
entirely new design, and has four cylinders cast in 
pairs, the diameter and stroke being 90 by 100 
millimetres (34 in. by 4 in.), with the valves 
at opposite sides. The water circulation is by 
thermo-syphon, and the cylinders are arranged with 
a large water connection between the water spaces 
at their lower ends, so that only one inlet-pipe is 
required for the two cylinders. A feature of the 
cylinders is that the sparking-plugs are not placed in 
the valve-caps, as usual, but are over the cylinders, 
two sparking-plugs being provided for each cylinder, 
so that two ignitions can be used. Forced lubrica- 
tion is provided, the oil being sucked from a large 
sump in the crank-case by a pump, driven from 
a vertical spindle, and forced into the bearings, 
the sump being large enough to hold oil for a 
considerable time. A glass inspection-door is 


provided to the sump to reveal the level of the 








| 42 in., is also shown. 
|last year, but is now fitted with worm-and-nut in 


oil, and a conveniently-arranged filling - plug is 
brought up to the top of the cylinders. A wire- 
gauze filter is provided on the suction of the pump, 
and this can be taken out for inspection and 
cleaning in a few seconds. The clutch is of the 
cone type, and transmits the power to a four-speed 
gear-box with a gate change, which is carried on 
cross-members of the frame on a three-point sus- 
pension. The back axle is of the live type, and is 
titted with three-quarter elliptical springs of good 
length. The general features of construction of the 
16-horse-power car are very much the same as the 
12-horse-power car, but the engine is arranged with 
five bearings to the crank-shaft in place of three 
bearings, as in the 12 horse-power car. The cylinders 
are 100 by 130 millimetres (4 in. by 5} in.), and in 
the larger car the engine and gear-box are carried 
on an underframe. In both these cars the track is 
4 ft. 6 in., which is a great improvement on the 
narrow track adopted on some cars, especially for 
use on country roads, where the only smooth places 
are generally the cart tracks. 

Messrs. Mors (England), Limited, 45, Great 
Marlborough-street, London, W., show a 12-15 
horse-power chassis fitted with a four-cylinder 
engine, having cylinders 80 millimetres by 90 milli- 
metres (34 in. by 34 in.). cast en bloc, with all the 
valves on one side. The crank-case of this engine 
is peculiar, as it is not split in any way, but cast in 
one piece. There are three bearings to the crank- 
shaft, and the middle one is fixed to a bored seating 
in the inside of the crank-case. This method of con- 
struction should be cheap, as the facings for bolting 
the crank-case together are avoided, together with 
the numerous bolts and nuts which are required to 
hold the case together ; it should also make a very 
rigid construction. Ignition is by high-tension 
magneto, and water circulation by gear-pump. 
Lubrication is effected by a mechanically-driven 
pump, which feeds the crank-chamber with a con- 
tinuous supply of oil, but provision is made for 
forcing in an extra charge by hand when required. 
Three speeds with run-through gear are provided, 
the gear-box being suspended on three points. 
Other constructional features follow conventional 
lines. A 20-30 horse-power chassis, having four 
cylinders, 95 by 130 millimetres (3? in. by 5} in.), is 
also shown, the cylinders in this case being cast in 
pairs, with the valves on opposite sides. 

In spite of the fact that for four-seated cars the 
four-cylinder engine has become practically uni- 
versal, there are still some who believe that there 
is a good market for a single-cylinder two-seated 
car. Among these are the Swift Motor Company, 
Limited, Cheylesmore Works, Coventry, who sl.ow 
an excellent example of the type. This car has a 
cylinder 105 by 127 millimetres (4) in. by 5 in.), 
having both valves at the same side, a forged-stec] 
crank, and a split crank-case. Water circulation 
is by thermo-syphon ignition by high-tension mag- 
neto. Forced lubrication is fitted, and there is a 
half-compression cam for starting easily. The 
gear-box has three speeds and a reverse, with a 
gate change, and the engine and gear-box are 
mounted on an underframe of special design. This 
consists of a single channel-bar of pressed stecl, 
which is bent round to form two longitudinals, 
connected by a curved piece at the front. The 
curved part in front is fixed to a cross - piece 
at the front of the main frame, while the two ends 
are fixed to a cross-piece behind the gear-box. 
The whole underframe, therefore, has practically 
a three-point suspension, and should be free from 
any twisting stresses likely to throw the engine 
and gear-box out of line. The back axle is of the 
live bevel-geared type, and is carried on three- 
quarter elliptical springs of good length. These 
are a great improvement on the short springs 
usually fitted to small cars, the makers of which 
often quite ignore the fact that a small car wants, 
if anything, longer springs than a large one, as it 
is more difficult to make a light car ride easily. 
Both brakes are on the back hubs. 

A two-cylinder 10-12 horse-power chassis, suit- 
able for a two-seated body, with cylinders 4 in. by 
This is generally similar to 


place of worm-and-sector steering, thermo-syphon 
water-circulation, and some small improvements 1 
minor details. ; 

An excellent example of the block system 0! 
arranging the engine and gear-box is the 12-14 
horse-power Crossley, shown by Messrs. Charles 
Jarrot and Letts, Limited, 45, Great Marlborough- 
street, London, W. This has four cylinders, 3! in. 
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by 4} in., cast in one piece, with the exhaust pas- 
save cast in. The valves are all at one side and the 
carburettor is placed at the opposite side, the gas 
being taken through two passages cast between the 
cylinders. Five bearings are provided in the crank- 
case, and this is not split on the line of the crank- 
shaft, but has a long door at the bottom, through 
which the crank-shaft can be inspected or removed. 
The gear-box is bolted to the crank-case to form 
a solid block, and this is carried on two cross- 
members of the frame, one at the forward end of 
the crank-case, and one at the after end of the 
gear-box, no intermediate support of any kind 
being used. The whole is, therefore, rigidly 
held in line, yet the clutch, &c., are as accessible 
as when the gear-box and engine are entirely sepa- 
rate. Pressed steel side members are used for the 
frame, but all the cross-pieces are tubes. A bevel- 
geared live back axle is used, carried on three- 
quarter elliptical springs, and it has a good door at 
the back to enable the gear to be inspected. The 
propeller-shaft runs in a tube forming an exception- 
ally long radius-rod. All four wheels have brakes, 
the foot-brakes being on the front wheels, and the 
side brakes on the back. There is thus no brake 
on the propeller-shaft, and an examination shows 
how very much this facilitates making a neat 
arrangement of the propeller-shaft and torque-rod. 

At the Olympia Show last year one of the most 
striking features was the engine exhibited by the 
Daimler Motor Company (1904), Limited, Coven- 
try, fitted with a slide-valve engine. 
Daimler Company do not exhibit a chassis, and 
therefore the constructive features are not so easy 
to see as when this is done. They are, however, 
showing a complete car of a new size fitted with a 
four-cylinder engine, rated at 15 horse-power, with 
cylinders 80 by 130 millimetres (34 in. by 5} in.), 
having a worm-drive live axle. The worm in this 
case is placed below the worm-wheel, but, contrary 
to the usual practice, the engine is inclined so that 
the universal joints run in a straight line when 
the car is at its normal level. This avoids run- 
ning the universal joints at a great angle, as is 
the case when the worm is placed at the bottom of 
the axle, but the engine is put horizontal. The 
lubrication must, of course, be arranged so that the 
inclination of the engine does not affect it, but there 
is no difficulty in this. A special feature of that 
in the Daimlers is that opening the filling-plug to 
the crank-case also opens a drain-cock set at the 
correct height for the vil in it, so that it is impos- 
sible to fill the crank-case too full. In other 
respects the alterations from last year’s pattern are 
only in matters of detail. 

(To be continued.) 








WORKMEN’S COMPENSATION CASES. 


APPEAL CasEs. 

When Rupture or Strain ts an Accidental Injury.— 
The tendency of the Judges to regard as an “‘ accident” 
any physiological injury sustained by a workman in the 
course of his work is exciting some uneasiness, and a 
protest against it was made on November 8 by a firm of 
employers in the Court of Appeal in the case of the 
appeal from the Judge at Liverpool County Court, who 
had awarded compensation to the dependants of a work- 
man in the service of Messrs. Clover, Clayton, and Co. 

The workman was a boiler-maker who was tightening a 
nut with a spanner, and the severe strain, acting upon a 
diseased heart, caused his sudden death. The d 
was at the time suffering from a serious aneurism of 
the heart, which might have caused death at home or 
under any circumstances, and the employers therefore, 
not unreasonably, contended it was not an ‘‘ accident” in 
the course of his employment that had killed the unfortu- 
nate man. Medical evidence showed that a rupture of 
the aorta had been brought on by the exertion of tighten- 
ing the boiler nuts, and the Court of Appeal supported this 
view, and upheld the award of the County Court Judge. 

The effect of this decision in the Court of Appeal may 
b> to make a doctor’s examination more than ever a 
general condition of employment, and thus indirectly it 
may be in the long run prejudicial to the interests of 
workmen at large. The grave importance of the point is 
duly appreciated by the Judges of the Court of Appeal, 
wh indicated that they had no objection to a further 
appeal to the House of Lords. The Master of the Rolls, 
we venture to think, stated what is the legal view 
When he said that every man brings to his work 
sole physical disability, and an occurrence that might be 
harmless to one workman might chance to be serious in 
its effect upon another. As the strain of the work was 
Sutncient to cause a rupture, and the arbitrator had found 
at to be so in this case, it was, said the Master of the 
Rolls, proved as a fact that in the ordinary discharge of 
his duties the man had sustained the rupture as the result 
of the strain of his work, and that was clearly an acci- 
dental injury within the meaning of the Act. In the 
ordinary course of life-insurance business it may be the 


This year the | had 





man suffering from aneurism of the heart could not be | 


insured in any office ; but, according to this decision, if 
the man is in employment his employer is bound to take 
the risk which the insurance offices refuse, and this seems 
to be within the meaning of the Workmen’s Compensa- 
tion Act. 

Refusal to Submit to Opcration.—Another appeal case, 
decided on November 9, was one of a very numerous and 
difficult class. A man met with an accident to his hand 
in the course of his employment on board a steamer of 
the Orient Steam Navigation Company’s line. The ship’s 
doctor offered to make a slight operation, which the man 
refused. The man afterwards showed his injured hand to 
another doctor, who advised him that the operation 
recommended by the ship’s doctor would have been use- 
less, and eventually the applicant went to the hospital 
and had a finger quantal 

The employers’ contention was that the continuance of 
the workman’s incapacity was due to his unreasonable 
refusal in the first instance to suffer the slight opera- 
tion by the ship's doctor, which might have promptly 
cured him. The County Court Judge held ne was 
no proof thut the finger could have been saved, and 
the man’s incapacity thus shortened, and he awarded 
compensation to the workman on the assumption that 
the loss of the finger as a result of the injury received in 
the course of his employment was unavoidable, and that 
the ‘‘unreasonableness” of the applicant was not re- 
sponsible for his prolonged incapacity. The Court of 

ppeal be mar this award, and the Master of the Rolls, 
in his judgment, referred to previous cases—Warneken 
v. Morland (1909, 1 K.B., 184), and Tutton wv. s.c. Majestic 
gees, 2 K.B., 54)—which have already been noticed in 

NGINEERING, in which the question was whether the 
continued disability was due to the original accident, 
or to the workman’s unreasonableness in refusing to 
submit to an operation. Here in this case of Marshall 
v. Orient Steam Navigation Company, an accident 
happened, for which the employer was liable 
to pay compensation, and on the employer the onus 
rested of proving that the man was unreasonable 
in his refusal in the first instance to submit to the 
proposed slight operation, and the question was, further, 
whether such refusal was the cause of the loss of 
the man’s finger. The County Court Judge held he was 
unreasonable in the first refusal of the operation, but, as 
there was conflict of medical opinion, he could not say 
the man’s unreasonableness had cau the loss of the 
finger. As the Court of Appeal held, ‘‘the burden {was 
on the employer to break the chain of causation.” Had 
the employer been able to prove that the man lost his 
finger not from the original accident, but as the result of 
his own unreasonableness in refusing the operation first 
recommended, then the compensation would not have 
been chargeable to the employer for loss of the finger. 
His burden of proof had not been discharged by the 
employer in this case, and the appeal was dismissed, and 
the award in favour of the applicant upheld. 

When Court of Appeal will not Interfere.—Another case 
of a workman refusing to submit to an operation led to a 
discussion of the question what is a bond fide point of law 
which alone can justify an appeal. In the case of the 
Ruabon Coal Company rv. Thomas, the appellants brought 
the award of the County Court Judge before the Court of 
Appeal on the ground that the finding of the County 
Court Judge was beyond the weight of evidence. 

The workman was struck by a coal-tub at his work, and 
hernia resulted, and from May till September, 1909, the 
employers paid compensation. Later, the employers had 
the man again examined by a doctor, who recommended 
an operation, and on the man’s refusal to submit, they 
applied to diminish the weekly payment. A doctor, 
called on behalf of the workman, also recommended an 
operation, and the workman filed an answer to the em- 
ployer’s request for arbitration, and _ said he still refused 
to undergo the operation, and as his medical adviser 
opposed it he was afraid of fatal consequences. A later 
examination by another doctor for the employer resulted 
in a further recommendation of an operation, but the 
County Court Judge refused the Hew ge Aad application 
to diminish the weekly payment, and the employers ap- 
pealed, because they had produced on their side three 
medical witnesses in favour of an operation, while only 
one medical witness appeared to advise the man that 
it was dangerous to his life. This weight of medical 
testimony on their side gave the employers the impres- 
sion that the County Court Judge in refusing the appli- 
cation had gone beyond the weight of evidence; but 
in this they were wrong, and such a case should never 
have gone to the Court of Appeal. ° 

It will be understood that the Court of Appeal has 
nothing to do with the facts of the case that led to the 
arbitrator's decision. It is only on points of law that an 
appeal to the High Court is justified. Lord Justice 
Fletcher Moulton rebuked the increasing tendency to 
appeal on the false ground that the High Court Judges 
might say the County Court Judge’s decision went beyond 
the weight of evidence. That is a matterentirely beyond 
the jurisdiction of the Court of Appeal. The appeal of 
the employers was therefore dismissed, thus reasserting 
the right of the workman when he has a reasonable 
excuse for dreading an operation to refuse to submit to it. 


County Court CASEs. 


A Widow not Always Wholly Dependent.—As a rule the 
widow of ad workman having a claim under the 
Workmen’s Compensation Act is wholly dependent on 
her husband, and is therefore entitled to claim compen- 
sation equal to the total earnings of the deceased for the 

revious three years, up to a maximum compensation of 
i. It isa mixed question of law and fact what consti- 
tutes a dependant. Where the widow as applicant is 
only partially dependent on her husband, she is neverthe- 
less a dependant; but the arbitrator, in making his 








award, will, of course, take the circumstances of each 
case of partial dependency into account in fixing the 
amount of compensation. This interesting point of law, 
which has not yet been fully considered by the Court of 
Appeal, came before the Manchester County Court Judge 
on November 3, in the case of Duddy r. Robinson and 
Kershaw, constructional engineers, of Manchester. 

. Mrs. Duddy claimed 150/. compensation for the death 
of her husband in the course of his employment. It was 
contended for the employers that the widow was not, in 
fact and in law, wholly dependent on her husband at the 
time of his death. The husband was a wanderer, and 
when in Manchester he did not join his family, but lived 
at a common lodging-house. The children contributed 
out of their wages, but the husband had not regular means 
of giving his wife and family substantial support, although 
he did send money, &c., to his wife when he could. Even 
had he been a deserter from his wife, her dependency is 
not rebutted by the fact of desertion, or that the husband 
was not contributing to his wife’s maintenance at the time 
of his death (Williams v. Ocean Coal Company) (1907, 
23 T.L.R., 584 C.A.). 

The decision in this appeal case was held by the County 
Court Judge to bind him in this Manchester case, and 
therefore he awarded 150/. to the widow, Mrs. Duddy. 
This will be a valuable case in the Court of Appeal, where 
some of the previous decisions are apparently contradic- 
tory, and do not always offer clear direction to the County 
Court Judges in these somewhat common cases of partial 
dependency. This minimum of 150/. is only allowed by 
the Act to wholly dependent widows, and where the 
widow has earn something herself that has been 
deducted, which, as the Manchester County Court Judge 
observed, means that a hard-working woman has her com- 
Oe poem lessened, whereas one who did nothing gets 

ull money. 

He was inclined to regard the widow, who only had occa- 
sional help from her husband, and who was not living at 
home, as a partial dependent, but he awarded the full 
minimum compensation on the understanding that the 
point would be settled in the Court of Appeal. It may be 
interesting to note that, in a Scotch case, it was held that 
a widow was wholly dependent on her husband, though 
he had been living apart from her, and she lived on pre- 
carious earnings of her own and gifts from friends. Lord 
Moncrieff said, in Cunningham rv. Gregor (1907) (388. L.R., 
782, Court of Sessions): *‘I think a relative is in part de- 
pendent on the deceased in the sense of the statute only 
when the relative has independent means of support of a 
more or less permanent and substantial character.” 

Disease or Accident ?—A case, the first of its kind re- 
corded, is that of Tomlinson v. Wrexham and Acton 
Colliery Company, which was decided by the County 
Court Judge of Wrexham, on the 3rd inst. It was an 
application under the Workmen’s Compensation Act for 
compensation for injury received by a young man when 
at work mining. 

On April 16 last he first complained of a sudden pain 
in his shoulder. He dropped his pick and was unable to 
continue work. It was then discovered his right shoulder 
was projecting, and the doctor said it was disabled by 
a disease called ‘‘winscapula,” due to paralysis of the 
muscles caused by an overstrain. The County Court 
Judge said it was very difficult to say whether or not 
it was an accident. owever, he awarded the man 17s. 
a week, The colliery company paid 50/. into Court pend- 
ing an appeal. There are cases decided in the Court of 
Appeal, and the Scotch Court of Session, where ‘* beat- 
knee” and “ beat-hand” were held not to have occurred at 
any particular moment of time, but by creeping and 
gradual process familiar to miners working with the pick 
while on their knees. The case of the projecting shoulder 
might be understood by some readers to be ruled by these 
decisions; but it should be remembered that beat-knee, 
&c., are by an Order in Council now included in the 
schedule of industrial diseases. 

This Wrexham case will hardly come within the same 
category, and we venture to think the decision of the 
County Court Judge will not be upset, because it has 
been held in the Court of Appeal already that an injury 
which can be traced primarily to over-strain is an accident 
within the meaning of the Act. 

A Case of Over-Strain.—That over-strain is an acci- 
dent within the meaning of the Workmen’s Compen- 
sation Act was shown in the case which was decided 
in the workman’s favour at the Cupar Sheriff's Court 
on the 5th inst., when a miner named Peggie claimed 
compensation, under the Workmen’s Compensation Act, 
from the Wemyss Coal Company. The applicant, aged 
sixty-nine, on November 24, 1908, was e coup- 
ling or lifting a heavy barrel, which strained him and 
instantly cau an effusion of blood on the brain, 
and brought on temporary paralysis. The question 
for the County Court Judge depended on the medical 
opinion whether the paralysis was due to the cerebral 
hemorrhage brought on by the strain suffered in the 
exertion of raising the barrel, or was it a paralytic stroke 
due to natural causes, and not connected with his work. 
The medical evidence really settled the matter, and the 
Sheriff decided in favour of the applicant. 

Cases of this character prove that the old-fashioned 
popular idea of an accident does not apply to compensa- 
tion cases, where what was once sup’ to bea ‘‘ natural 
cause” is now known to be an accidental injury, for which 
the employer is liable, even when the workman is aged 
or has some natural ailment or infirmity. 








Bripce ConstxucTion tn Houtianp.—The Bulletin 
Commercial, Brussels, quoting from the Dutch Teleyraaf, 
states that the Communal Council of Rotterdam has de- 
cided on the construction of a large bridge at Delfshaven, 
with a view to the improvement of communications 
between Rotterdam and § 


hiedam. 
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600-BRAKE-HORSE-POWER “PREMIER” 
CONSTRUCTED BY THE PREMIER GAS-ENGINE COMPANY, LIMITED, 
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Tue engine shown by the illustration above is of 
the Premier Gas-Engine Company’s well-known posi- 
tive scavenger type, having a normal output of 525 
brake horse-power on producer-gas. 

The engine is designed to take a dynamo of 350 
kilowatts capacity on an extension of the crank-shaft, 
which also carries the fly-wheel, the crank-shaft 
proper ending just outside the main bearing in a 
forged-on coupling. There is thus no bending strain 
on the crank-shaft. 

Having three cranks, the engine is well balanced, 
which ensures exceptionally smooth running. In the 
illustration the oil-guards have been removed to show 
the working parts, Dut in actual work the moving parts 
are covered in, which prevents any throwing of oil. 

Regarding the construction of the engine, the bed- 
plate is a massive casting made of tough close-grained 
cast iron. Each of the cylinders consists of an inner 
liner and combustion-chamber, and an outer shell, with 
extensions to form guides for the front ends of the 
pistons. Each of the pistons is titted with two pairs 
of gun-metal bearings of large surface, arranged so 
that they can be removed without drawing the pistons. 
In addition, it is fitted with the Premier Company’s 
patent water-circulating arrangement, which keeps 
the piston cool and ensures good lubrication. The ex- 
haust-valves are mild-steel forgings, water-jacketed, 
and work in bushes or guides having special lubricating 
arrangements. 

The ignition is by electric spark, generated by a 
magneto machine (which latter is fitted in duplicate 
to each cylinder) and the gear for operating the mag- 
netos is so arranged that the time of ignition can be 
altered while running. 

The following are the special points regarding the 
lubrication of the engine :— 

The cylinders are oiled by lubricators operated 
mechanically from the side shaft. Oil is supplied to 
the main bearings, piston bearings, and cuaeoies by 
a pump worked by the engine and drawing oil from 
a tank, into which the surplus oil is drained and 
through a strainer. All parts of the engine are cap- 
able of being oiled while the engine is running. 

Starting is effected by means of compressed air. 
The exhaust from the engine is used for raising steam 
in an exhaust-heated boiler, so that it will be seen 
that a double economy is effected—i.e., low fuel con- 
sumption for the engine, and the utilisation of waste 
heat given off in the exhaust. 

The engine develops 600 brake horse-power as a 
maximum. This type of engine is also made in two 
and four-cylinder sizes, and the horse-powers cover a 
range from 300 to 1000 horse-power. 








MASSEY’S FRICTION DROP-STAMPS. 
DurinG the t fifty or sixty years a very great 
advance has taken place in the art of forging, parti- 
cularly that branch which includes stamping in dies. 
This has, no doubt, arisen owing to the ever-increas- 
ing demand for a simple and cheap method of pro- 





shape and size which have the same properties as forg- 
ings. To meet this demand stamping in dies was 
introduced, at first in a somewhat crude form, but 


be desired, until at the present time enormous numbers 
of such stampings are made. Where it can be 
— this system has many advantages. The cost 
of production is very low, intricate and complicated 
articles can easily be produced, great accuracy and 
highly-finished surfaces obtained, and subsequent 
machining is reduced to a minimum. Moreover, 
soundness can be relied on. Many forms of stamps 
have been devised for the production of drop-forgings, 
but they may be said to be comprised in two groups : 
(1) drop-stamps, in which the tup is lifted and then 
allowed to fall merely by the force of gravity ; and (2) 
double-acting stamps, in which the tup is lifted, and 
then accelerated in its fall by the action of steam or air, 
in addition to the force of gravity. The former of 
these two types is by far the more common, as it is 
very simple and reliable, and strikes an elastic blow 
which stampers seem to like. 

All kinds of stamping machinery have, for many 
years, been made by Messrs. B. and S. Massey, Open- 
shaw, Manchester, and this firm have recently made 
an entirely new departure in this line, and have 
devised and patented a very handy form of friction 
drop-stamp. This we illustrate in Figs. 1 to 5, page 
690, all of which are reproductions from photographs. 
The first of these is a general perspective view of a 
battery of three of these stamps, while the other 
figures represent details of various parts. Briefly 
described, the apparatus consists of an overhead shaft 
which can be kept constantly revolving. On this 
shaft a friction-drum is keyed, around which is 
placed a friction-strap, which is connected to the 
mechanism actuating the rope or band that lifts the 
tup ; the lifting is done when the friction-strap is 
tightened on the drum by means of a hand cord or 
system of levers, and the tup falls when the band is 
released. The action will, however, be better under- 
stood on reference to the details shown in Figs. 2 to 5. 

A general view of the lifting arrangement complete 
is shown in Fig. 2, and the friction-drum before alluded 
to is shown at A in Fig. 5. Itis seen in Fig. 2 behind 
the pulley. The friction-band which partially envelops 
the drum may be seen at B, Fig. 3. It is of steel, 
lined with hard-wood blocks, and can be tightened on 
the drum by means of the handle C, which is connected 
to the chain D and the lever E, and can be made to 
grip the drum after the manner of a band-brake. A 
spiral spring shown at F, Fig. 2, disengages the brake 
when the handle C is released. The lifting arms G, G 
are of steel, and are made of one solid piece. They are 
centred on the shaft, as shown, and are free to rotate 
in either direction. To one of these arms the friction- 
band is attached, and to a cross-piece uniting the ends 
of the arms the belt which lifts the tup is fixed. The 
ulley H, Fig. 4, is free to rotate in either direction 
tween the arms G, G. 








ducing large numbers of articles of exactly the same 





The action of the apparatus is as follows :—When 
| the handle C is pulled,/the {band B is tightened, 
| and is carried round by the revolving drum A, taking 
with it the arms G, G, and consequently raising 


later in a manner that appears to leave nothing to| the tup. As soon, however, as the handle C is released, 


the spring disengages the friction-band and the tup 
falls. The main feature of the control is its great 
sensitiveness, which is obtained in the following 
manner :—The chain from the handle C is wound 
round the shaft in the way shown in Fig. 2, so that 
as the arms G rotate in the lifting direction it is auto- 
matically unwound, and the tension in it is released. 
It is therefore necessary to maintain the pull on the 
handle so long as it is desired to raise the tup. If the 
chain is pulled to a certain point, and then held 
stationary, the friction of the band is at once reduced 
until it is just sufficient to hold the tup suspended, 
and no more; for if the tup were to rise higher, the 
chain would at once become slack, whereas any slight 
fall of the tup would tighten the chain and cause 
the band to grip more firmly. It will be seen, there- 
fore, that the control is very simple and sensitive. 
The lifting-band is very pliable, being made of strong 
woven belting or of strong hemp ropes neatly laced 
together, so that it runs very easily on the pulley H. 

The advantages claimed for this form of stamp are 
that the tup is under perfect control, the pull on the 
handle required is very light, and the distance through 
which the pull has to be exerted is very short. In 
addition the design is simple and compact, and there 
are few working parts. 








Lonpon County CounciL: WESTMINSTER TECHNICAL 
INSTITUTE.—A_ special course of six lectures on “Steel 
Construction Work,” with special reference to frames, 
roofs, &c., in general building work, and the amendment 
of the London Building Acts relating thereto, is being 

iven weekly by Mr. F. Hudleston, M. Inst. C.E., at this 
faatitute. The first lecture was delivered on Friday last, 
the 12th inst., at 7.30 p.m. 





Tue Yorxsuire Borter.—On Wednesday, the 10th 
inst., Mr. W. H. Casmey, A.M.I.M.E., Leeds, read a 
paper before the Engineering Society, at the Technical 
College, Huddersfield, on the Yorkshire boiler. ‘The 
speaker first explained the phenomena of combustion, 
and proceeded to relate the steps in the evolution of the 
Yorkshire boiler. In this type of boiler the length was, 
as a rule, 24 times the diameter ; it was fitted with two 
furnace flues, which, for the first 6 ft. or 7 ft. were parallel, 
and from this point they expanded towards the rear. 
The front end of the flues was placed as low down 3s 
possible, the centre line rising from front to rear, tlie 
object being to locate over the first 7 ft. of the flues 
between 300 and 400 gallons more water than over te 
same flue length at the rear. Figures were given 0! & 
large number of comparative tests made with this type 
of boiler and the Lancashire type. The 20-ft. Yorkshire 
boiler, it was stated, evaporated as much water as the 30 t 
Lancashire boiler, whilst the 24-ft. Yorkshire boiler ¢ 
a 15 per cent. greater evaporation than the latter for 
equal coal consumption. 
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30-TON HYDRAULIC COALING-TIP. 


WE illustrate on our two-page plate an hydraulic 
coaling-tip of large capacity, manufactured by the 
Hydraulic Engineering Company, Limited, of Chester, 
for the London and North. Western Railway ge won A 
and recently erected and set to work at the South 
Dock, Swansea. ‘The tip, which is a fixed one, and 
capable of dealing with end-door wagons of a gross 
weight of 30 tons, is of the self-contained direct-acting 
ram type. The lifting-platform is 27 ft. long by 14 ft. 
wide, and is adapted for receiving and tipping wagons 
of any length up to 24 ft. 6 in. over the buffers. The 
height of lift is 55 ft. 9 in., starting at 7 ft. 3 in. above 
quay-level and extending to 63 ft. above, the range of 
tipping being anywhere between those heights. The 
approach by which the wagons enter and leave the tip 
i3 18 ft. above quay-level. 

Four direct-acting cylinders with rams of two dif- 
ferent diameters are employed in lifting and lowering 
the wagon platform under the different load condi- 
tions. These are placed in pairs on each side of the 
platform within the two box-shaped uprights forming 
part of the main structure. The four ram-heads are 
attached to a crosshead beam, from which the plat- 
form is hung by two long suspension-rods. . The rams 
and the platform are guided in their travel by the 
central framing on col side, adjustable slippers on 
the platform enabling wear to be taken up. 

The tipping-c-adle is hinged to the platform at its 
extreme outer end, and is tipped by a direct-actin 
hydraulic ram, having an oscillating cylinder, pre 
in trunnion bearings cn framing attached to the under- 
side of the platform. The tipping-valve is carried on 
a staging attached to the underside of the lifting plat- 
form, and is operated from the main-valve cabin. 
Pressure water is supplied to the tipping-valve through 
the main lifting-rams, and the exhaust water is con- 
veyed through a flexible hose to a down pipe fixed to 
the side of the structure. 

The main shoot is 33 ft. long, and is provided with 
two detachable lengthening pieces 4 ft. and 6 ft. long 
respectively, whereby the outer end of the shoot can 
be lather extended when required. The shoot is pro- 
vided with folding-doors at the outer end for regulat- 
ing the delivery of the coal, the doors being worked 
from the ship’s deck by means of blocks and tackle in 
the usual way. 

The heel of the shoot is carried on a horizontal beam, 
the ends of which travel vertically in cast-iron guides 
secured to the plates and angles forming the main up- 
rights in the front of the structure. Racks are pro- 
vided in the guides, into which pawls engage to retain 
the shoot at any required height, safety chains being 
also provided. ‘The attachment of the shoot to the 
beam is by means of a pivot, which allows the outer 
end of the shoot to swing 5 ft. on either side of the 
central position to suit the hatchways of the sm 

The heel of the shoot is raised and lowered by the 
movement of the main platform, on the front end of 
which sliding-bolts are provided, which, when shot out, 
engage with the underside of the shoot-beam. These 
bolts are worked by a lever from the front of the 
platform. The outer end of the shoot is suspended 
and worked by a steel wire rope passing over sheaves 
fixed on the upper part of the structure, and carried 
down to a winch fixed at quay-level at the foot of the 
main structure, and worked by a three-cylinder 
Brotherhood hydraulic engine. 

In order to obtain the maximum of economy in the 
use of pressure water in the operations of raising and 
lowering full and empty wagons under the different 
conditions of working, the operating-valves and dis- 
tributing-pipes are specially arranged so that suitable 
combination of the two sizes of lifting rams can be 
made to meet the different conditions of load. For 
instance, when it is required to raise the maximum 
load of 30 tons, all four rams are open to pressure. 
When raising an empty wagon, the two larger rams 
only are open to pressure, while at the same time the 
two smaller rams are drawing water from an overhead 
tank. During the operation of lowering a loaded 
wagon the two larger rams are open to pressure, and 
the water displaced by them is forced back to the 
pressure mains, the two smaller rams being at the 
same time open to exhaust. When lowering an empty 
wagon, the two smaller rams are opened to pressure, 
and the water returned to the pressure mains, while 
at the same time the two larger rams are open to 
exhaust, When it is required to lower the platform 
without any load upon it, all four rams have to be open 
to exhaust, 

It will be understood that, during the operation of 
lifting, those cylinders not requiring to take pressure 
water from the mains are filled from the overhead tank 
which is at a level above the top of the cylinders. All 
exhaust-water, with the exception of that from the 
tipping-cylinder, is delivered to this overhead tank, 
from which it overflows down a stand-pipe, and, there 
being no return-water system, is dinlonged into the 
dock. 

The tip is provided with an anti-breakage crane. 
which is fixed on one of the front corners of the main | 








structure. It is adapted for lifting loads of 43 tons 
through a height of 90 ft., and has a luffing jib with a 
range of rake from a maximum of 27 ft. to a minimum 
of 10 ft. 6 in., and hydraulic turnipg-gear for swinging 
through two-thirds of a revolution. ‘The lifting-jigger 
is fixed vertically on one side of the lower part of the 
main structure. 

The operations of lifting and lowering the platform 
and tipping the cradle are all controlled from the 
valve-cabin. The working of the hydraulic winch for 
lifting and lowering the outer end of the shoot is con- 
trolled from the quay-level. 

The quay-space occupied by the tip is 50 ft. by 
30 ft. The total height of the structure above quay- 
level is 118 ft. 9 in., and the total weight of the struc- 
ture and machinery about 250 tons. 

The tip above described is generally similar in con- 
struction to two others of the same lifting — 
but of somewhat less height of lift, supplied by the 
same makers about three years ago to the London and 
North-Western Railway Company for the North Dock 
at Garston, and to four others subsequently ordered, 
and now in course of erection, at the Stalbridge Dock, 
Garston. The Garston tips, however, are all movable. 








THE ROYAL METEOROLOGICAL SOCIETY. 

Tue first meeting of this Society for the present session 
was held on Wednesday evening, the 17th inst., at the 
Institution of Civil Engineers, Mr. H. Mellish, President, 
in the chair. 

Mr. C. J. P. Cave gave an account of the methods 
which he employed for observing pilot balloons, whjch 
are used for investigating the currents of the upper 
atmosphere. Two theodolites are used, each at the end 
of a measured base-line, and observations of the balloon 
are taken each minute from its start. The readings are 
subsequently worked out and plotted graphically, when 
the height, direction, and rate of travel of the balloon 
during its course are determined. The best time for 
observing balloons is shortly before sunset, as the sky 
will be becoming dark when the balloon reaches its 
greatest height, and being illuminated by direct sun- 
light will shine like a star. Mr. Cave has seen a balloon 
burst at a distance of 40 miles under these conditions. 
The rate of ascent of balloons is found to vary consider- 
ably near the ground, and in cloudy weather, particu- 
larly when there is cumulus cloud ; but higher up the 
rate of ascent remains fairly uniform up to great heights. 

Mr. W. Marriott read a paper on the ‘* Reyistering 
Balloon Ascents at Gloucester, June 23 and 24, 1909.” 
During the Royal Agricultural Society’s recent Show the 
author sent up ballon-sondes with recording instruments 


on three consecutive days. Two of the meteorographs were | 


found and returned. The balloon on the 23rd fell 37 miles 
south-east, and that on the 24th fell 43 miles north, of 
Gloucester. The records showed that the temperature 
decreased pretty uniformly up to between 5 and 6 miles ; 
above that height the temperature increased somewhat, 
and then kept nearly stationary up to the highest 
point reached by the balloons—about 12 miles. The 
temperature recorded on the 23rd was higher than that 
recorded on the 24th, and the point of change, or the so- 
called ‘‘ isothermal layer,” was about half a mile lower 
in altitude. This was probably due to the balloon on 
the 23rd having poten on the eastern side of the centre 
of a cyclone, while that on the 21th ascended on the 
western side of the centre. 

A paper on ‘t Winter Tempcratures on Mountain 
Heights,” by Mr. W. Piffe Brown, was read by the secre- 
tary. In 1867 the author placed a minimum thermo- 
meter on the summit of Y Glyder-fach, a mountain near 
Snowdon, and 3262 ft. above sea-level, and this has been 
regularly observed and the lowest winter readings re- 
corded each year. The author gives the readings in full. 

Mr. E. Gold also read a paper on ‘‘ The Semi-Diurnal 
Variation of Rainfall.” e results of his investigation 
seem to indicate that the upward motion associated with 
the semi-diurnal variation of pressure is the probable 
cause of the semi-diurnal variation of rainfall. 








““Gas-Works Directory AND Statistics.” — The 
1909-10 edition of this directory—the thirty-second issue— 
has reached us. It is published by Messrs. Hazell, Wat- 
son, and Viney, Limited, 52, Long Acre, W.C., at the 
price of 10s. 6d. It gives the names of the officials of the 
gas-lighting works throughout the United Kingdom ; the 
gas works classified alphabetically, according to towns, 
with the population of the latter and statistical data ; 
also similar information with regard to foreign and 
Colonial gas works having offices in London. The par- 
ticulars it contains for each separate works cover a very 
extensive field, although they are arranged in a most 
concrete form. 





Tue Loxnpon Universrry Guipk AND CALENDAR. 
The new issue of the guide to the London University 
examinations, issued by the University Correspondence 
College, in addition to very full data as to the courses for 
the various faculties, gives also a clearly-written account 
of the history and present constitution of this great in- 
stitution. For long, it will be remembered, London | 
University was an examining body only, and thus met | 
the needs of a most deserving body of students, pre- | 
cluded by financial considerations from attending  re- | 

ular college courses. Such students can still obtain a | 

sondon degree without going into residence, and it is | 
for the special benefit of such as these that the University | 
Correspondence College was organised 








NOTES FROM THE NORTH. 
Grascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market opened with a dull tone, but business 
was moderately active, Cleveland warrants were put 
through at 50s. 10d. cash, 5ls. fifteen days, 51s. Od, 
eighteen days, 51s. 3d. one month, and 5ls. 6d. two 
months, and closing sellers quoted a shade firmer at 
50s. 114d. cash, 51s. 34d. one month, and 52s. 1d. three 
months. The turnover was 6000 tons. In the afternoon 
the market was eee firm, and 2500 tons of Cleveland 
warrants changed hands at 50s. 114d. cash, 5ls. 34d, 
twenty-seven days, 51s. 04d. seven days, and 5ls. 4d. 
December 13. At the close the quotations were 50s. 114, 
cash, 51s. 4d. one month, and 52s. 1d. three months 
sellers. Hematite was quoted at 61s. 74d. buyers, and 
61s. 104d. sellers, three months. On Friday morning a 
moderate business of €500 tons was done in Cleveland 
warrants at from 50s. 10d. to 50s. 11d. cash, with buyers 
over at the latter figure, and at from 51s. 11d. to 52s. 04d. 
three months. Closing sellers quoted 51s. cash, 51s. 4d. 
one month, and 52s. Id. three months. Buyers of hema- 
tite in offered 61s. 74d. three months, but sellers 
quoted 61s. 10d. The afternoon market was dead 
idle, and sellers of Cleveland warrants quoted jd. 
easier at £0s. 114d. cash, but unchanged at 5ls. 4d. 
one month, and 52s. 1d. three months. On Monday 
morning there was little doing, and the total turn- 
over consisted of 2000 tons of Cleveland warrants 
at 50s. 11d. cash, 50s. 114d. four days, and 52s. 11d. 
three months. The close was easier inclined, with 
sellers at 50s. 1ld. cash, 51s. 4d. one month, and 
52s. 1d. three months. In the afternoon the market 
was again idle, but prices of Cleveland warrants 
were a trifle firmer. Closing sellers quoted 50s. 114d. 
cash, 51s. 44d. one month, and 52s. 2d. three months. 
On Tuesday morning a quiet, but steady, tone pre- 
vailed, and three lots of Cleveland warrants were done 
at 50s. 11d. cash, and 52s. three months, with buyers 
over. The quotations at the close of the session were 
50s. 114d. cash, 51s. 4d. one month, and 52s. 1d. three 
months sellers. In the afternoon the market was stronger 
in tone, but still very quiet. The business consisted of 
1000 tons of Cleveland warrants at 51s. and 5ls. 04d. 
cash, and closing sellers quoted 51s. 14d. cash, 51s. -. 
one month, and 52s. 3d. three months. When the 
market opened to-day (Wednesday) the tone was 
again firm, but business was quiet. Cleveland war- 
rants were done at 5ls. 2d. cash, with buyers over, 
and at 51s. 54d, twenty-one and twenty-two days. The 
turnover was only some 2500 tons, and closing sellers 
uoted 51s. 24d. cash, 51s. 64d. one month, and 52s. 34d. 
three months. In the afternoon the market was stronger, 
and Cleveland warrants were dealt in at 51s. 3d. cash, 
with buyers over. The business amounted to 4500 tons, 
and at the close prices were firm, with sellers at 51s. 34d. 
cash, 51s. 74d. one month, and 52s. 44d. three months. 
The following are the market quotations for makers’ 
(No. 1) iron: — sey and Langloan, 62s.; Calder and 
Gartsherrie, 62s. 6d. ; Summerlee, 64s. ; and Coltness, 88s. 


| (alll shipped at Glasgow); Glengarnock (at Ardrossan), 


63s. 6d.; Shotts (at Leith), 62s. 6d.; and Carron (at 
Grangemouth), 64s. 6d. 


Sulphate of Ammonia.—There has been little doing in 
sulphate of ammonia lately, and the market exhibits a 
very dull tone. The price to-day is easier at from 
11/. 2s. 6d. to 11/. 5s. per ton for prompt business Glasgow 
or Leith. The shipments from Leith Harbour last week 
amounted to 1640 tons. 


Scotch Stcel Trade.—The general experience of Scotch 
steel-makers during the past week does not, on the whole, 
tend to show much greater inclination on the part of 
buyers to order forward material. Certainly a few more 
shipbuilding specifications are in circulation, but these 
are largely for small lots for prompt delivery. Rolling- 
mills generally are being kept running with some diffi- 
culty, and in several instances are not working much 
more than about half time. Makers of structural sections 
are fairly busy, there being an increased inquiry in the 
market for light material. A number of lots have 
been fixed up, some for home consumption, but the 
bulk for export. In thin sheets the demand is active 
and makers are very busy. Some little trouble has lately 
been caused between merchants and makers owing to 
the latter enforcing the conditions of the three months’ 
contracts. They held that the balance of all the material 
bought on the above basis, and not specified for within 
the three months, should be cancelled. This the mer- 
chant firms resisted, and as very pleasant relationships 
of many years’ standing might be seriously disturbed, the 
associated makers discussed the matter at some length. 
They have finally decided to extend the time for the un- 
fulfilled contracts until the end of the year, and peace 
has been restored in the meantime. 


Malleable-Iron Trade.—In the malleable-iron trade of 
the West of Scotland no improvement can be reported, 
and broken time is only too general. Inquiries are very 
scarce, and the prices on offer for export orders are still 
so poor that some of the producers have no desire tu con- 
sider this business at present. 


Scotch Pig-Fron Trade.—-A steady trade continues to 
be done by Scotch pig-iron makers in the ordinary bran:s, 
and good deliveries are being made. The hematite pos!- 
tion is unchanged, and makers’ prices are still at 60s. 
The present inquiries are for the first three or six montlis 
of next year, but buyers are not inclined to concede the 
figure named. 

Shipbuilding.—Messrs. John Brown and Co., Limited, 
Clydebank, have received the order for the construction 
of the turbines for the ‘improved Bristol” cruiser, which 
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is to be built by the London and Glasgow Shipbuilding 
Company, Limited, Govan.—The order for a new Clyde 


passenger steamer has been secured by Messrs. Napier | 


and Miller, Old Kilpatrick. This new vessel is for 
Messrs. Buchanan’s Steamers, Limited, and will be 215 ft. 
in length, 25 ft. in breadth, and 8.6 ft. in depth. The 
engines and boilers will be supplied by Messrs. A. and 
J. Inglis, Limited, Pointhouse. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

‘ulse Marking.—There is a movement on foot in 
Sheffield to get the Board of Trade to order the Customs 
authorities to give the fullest information to the persons 
concerned when any foreign Ss are detained as con- 
travening the Merchandise Marks Act. The Sheffield 
Chamber of Commerce and the Cutlers’ Company have 
now been joined by the Federated Trades Council in this 
effort to protect the good name and fame of Sheffield 
goods. At present it is contended that only the baldest 
statement is sent to any manufacturer whose mark has 
been infringed, and he has no means of following up a 
case. 

Tron and Steel.—Sheffield has welcomed the news that 
of the three new Dreadnoughts, one has been allotted to 
Messrs. Vickers Sons and Maxim, and another to Messrs. 
John Brown. Although the building will be done at the 
shipyards, a great proportion of the actual manufacture 
will take place in the Sheffield shops. It is expected 
that, in readiness for the commencement upon this new 
work, there will be a busier time almost immediately 
in the armament houses in pushing forward the 
work already in hand. However, so low has been the 
state of trade that even a couple of Dreadnoughts cannot 
absorb the available labour. There is no revival in 
general trade, although optimists will catch at any little 
straw to prove that there is an improvement. Even those 
tirms who have been so fortunate as to keep fairly busy, 
while their contemporaries were slack, have now found 
it necessary to dismiss workmen. The general impression 
is that there can be no livening up until the new year ; 
but, on the other hand, Sheffield will be fortunate if the 
present state can be maintained. This is a very gloomy 
outlook. There seems to be an absolute lack of enter- 
prise, except, perhaps, in the cutting of prices ; and this 
is all the more difficult to understand in view of the 
reported commercial activity in America and Germany. 
There is a little more work in marine forgings, and there 
are inquiries from India and South America for rail- 
way materials; but the home railways, although their 
reserves are very low, persistently refuse to give 
orders for then America maintains its demand for 
tool ‘steel, and in the lighter steel industries one or 
two firms who have specialities are doing fairly well. 
But such a staple industry as the file trade, although 
American competition has been beaten out of the home 
market, would be in poor condition but for rush orders 
from the shipyards. A few tool-makers are getting good 
inquiries from the engineering trade, but that branch also 
is not getting anything like the work that was prophesied. 
The iron market is weaker, and there is very little buy- 
ing. Consumers have good stocks in hand, and seem 
confident that they can manage until the market is 
thoroughly weakened. It is reported that the Swedish 
lock-out is terminated so far as the iron trade is con- 
cerned, but no very definite information is yet to hand. 
Tn any case some time must elapse before the normal 
supply to Sheffield can be sent through. There is further 
slackness in the cutlery and plate departments, but it is 
encouraging to know that the foreign demand still shows 
a tendency to improve. 


_ South Yorkshire Coal.—The steam-coal market is not 
ina _very settled state. Notwithstanding the closing of 
the Baltic ports, there is still a good quantity going to the 
East Coast, but there is not much forward business being 
done. Owners are firmly maintaining prices, however, 
despite the lack of new business. There is a much 
stronger demand for house-coal, London and the eastern 
counties being good customers. Bests are quoted up to 
12s, 6d. per tun, with Silkstone 1s. more. Seconds are 
maintaining a steady business at 9s. 6d. to10s. The other 
branches are also fairly active, coke being in a stronger 
position, going away at 11s. 6d. to 12s. per ton. There is 
a <7 demand for slaéks, and gas-coal is moderately 
steady. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—With buyers and sellers 
alike apparently disinclined to operate just now, bisiness 
in pig iron is almost at a standstill. Many traders per- 
sist In expressing confidence in the future, but there are 
others who are inclined to take a less hopeful view of the 
outlook, and certainly there is nothing encouraging in the 
number of inquiries reported on forward account. The 
Statistical situation is by no means satisfactory, for the 
output of Cleveland pig is still excessive, as is em- 
phasised by the steady additions to the warrant stores, 
which this month aver 1000 tons per working-day. 
The stock of Clevdinnd tle in the public warrant 


stores now stands at 350,000 tons. The general market | ( 


quotation for early f.o.b. delivery of Ne. 3 g.m.b. 
Cleveland pig is 51s. 3d., and it is understood that pur- 
chases can be made from both merchants and makers at 
that figure. No. 1 is 53s. 9d.; No. 4 foundry, 49s. 9d.; 
No. 4 forge, 49s. 8d.; mottled, 48s. 6d.; and white, 48s. 
East Coast hematite pig is steady, but few sales are re- 
corded. For early delivery of mixed numbers the price 
1s 60s., for next quarter 62s. 6d., and for delivery to the 
end of June next, 65s. Producers are anticipating buying 





for next year, a8 some consumers are getting towards the 
end of theircontracts. Foreign ore isstill idle, the mine- 
owners abroad obstinately refusing to quote, and it is 
thus impossible to fix values. Nominally, Rubio of 50 per 
cent. quality is put at 17s. 6d. ex-ship Tees. Coke is very 
strong. The local consumption is earn, and average 
blast-furnace qualities are realising 17s. 6d. delivered here. 


Manufactured Iron and Stecl.—There is not a great deal 
new to report concerning the manufactured iron and steel 
industries. Orders are scarce, but several firms have good 
contracts made, and a lot of work is being turned out. 
Messrs. Cochrane are very busily employed, and have this 
week commenced an additional shift. Values all round 
are maintained. Common iron bars are 7/.; best bars, 
7/. 7s. 6d. ; best best bars, 7/. 15s. ; packing iron, 5/. 5s. ; 
iron “ear 6/. ; iron ship-angles, 7/. ; iron ship-rivets, 
7/. 2s. Gd. to 7/. 3s. 9d. ; iron girder-plates. 6/. 5s, ; iron 
een 7l. ; steel bars, 6/.; steel ship-plates, 6/. ; 
steel ship-angles, 5/. 7s. 6d. ; steel boiler-plates, 7/.; steel 
rivets, 7/. 10s.; steel strip, 6/. 2s. 6d.; steel hoops, 6/. 5s. ; 
and steel joists, 5/. 12s. 6d.—all less the customary 24 per 
cent. discount. Cast-iron railway chairs are 3/. 10s.; cast- 
iron columns, 6/. 10s. ; light iron rails, 6/. 7s. 6d. ; heavy 
steel rails, 5/. 5s. ; and steel railway sleepers, 6/. 10s.—all net 
cash at works. Iron orsteel galvanised corrugated sheets, 
24-gauge, in bundles, are at 11/. to 11s. 5s. f.o.b., less the 
usual 4 per cent. 


Tron and Steel Shipments.—Shipments this month are 
disappointing, but those of pig are now improving. Up 
to date this month the loadings of pig average 3214 tons 
per working day, the total despatches being returned at 
48,214 tons, as compared with a total of 73,007 tons, or a 
daily average of 4867 tons, to the same date last month, 
and a total of 65,490 tons, or a daily average of 4360 tons, 
for the corresponding part of November, last year. Ship- 
‘ments of manufactured iron to date this month are 
returned at only 3196 tons, and steel at 15,745 tons. 








Unirep States Stee, CorPoRATION. —The earnings of 
the United States Steel Corporation for the quarter 
ending September 30 were 38,246,907 dols., as compared 
with 29,340,491 dols. in the quarter ending June 30, and 
22,921,268 dols. in the quarter ending March 31. The 
unexecuted orders on hand at the close of September 
amounted to 4,796,833 tons, as compared with 4,057,939 
tons at the close of June, and 3,542,592 tons at the close 
of March. Revenue is being charged this year with 
10,000,000 dols. for new plants, construction, &c. 

Raitway MATERIAL FOR ARGENTINA.—The Bolctin 
Oficial publishes a decree authorising the ‘ Direccién 
General de Ferrocarriles” to invite canlees for the supply 
to the State Railways, during 1910, of a large quantity of 
railway and telegraph material, including 61,700 tons of 
rails, as well as fish-plates, bolts, spikes, switches and 
crossings, semaphore signals, telegraph-wire, and Morse 
apparatus. The Boletin, containing further particulars, 
may be seen by British firms interested, on application at 
the Commercial Intelligence Branch of the Board of 
Trade, 73, Basinghall-street, London, E.C. 


Sincie-PHase Rartway, Murnav-OBERAMMERGAU.— 
The single-phase line, Murnau - Oberammergau, in the 
Bavarian Alps, which is distinguished by the use of low- 
frequency currents of only 15 periods at 5500 volts, has 
recently put in service a special locomotive for the pas- 
senger traffic. The first locomotive, built in 1905, was for 
goods traffic only. Both the locomotives have two axles, 
each driven by an electric motor. The old locomotive 
weighs 20 tons, and.is equipped with two motors, each 
of 100 horse-power ; the new Resmetive weighs 24 tons, 
and is equipped with two motors, of 175 horse-power each. 
In both cases the electrical equipment makes up about 
half of the total weight. So far the passenger service 
has been worked by four motor - carriages of three 
axles, fitted with two motors of 100 horse-power, and 
weighing 30 tons. The line was built by the Siemens- 
Schuckertwerke ; it is of standard gauge, and hasa length 
of 23 kilometres (14 miles). ; 





Raitway Construction 1x Iraty.— The Gazzetta 
Ufficiale publishes the text of a contract entered into 
between the Italian Government and the Societa per le 
Ferrovie Adriatico-Appennino, Milan, under the terms 
of which the latter are empowered to construct and work 
a steam railway, in nine sections, from Ortona to Castel 
di Sangro, a total length of 148 kilometres (92 miles). 
The cost of construction and initial equipment of rolling- 
stock is estimated at 25,334,514 lire (O13 4007. ). The con- 
cession is for a term of seventy years, and during fifty years 
the concessionnaire company will receive an annual State 
subsidy of 8500 lire per kilometre (545/. per mile). Accord- 
ing to the Bollettino Finanze, Ferrovic, Rome, an application 
has been lodged with the Ministry of Public Works, by the 
Provincial Admistration of Leghorn, for a concession for 
the construction and working of a railway from horn 
to Pontedera. The proposed line is to leave the Leghorn- 
Vada line at a point close to the new Leghorn Station, 
and is to join the Pisa-Florence Railway just before Ponte- 
dera Station is reached. The line, which will be about 
17 miles long, is estimated to cost nearly 9,000,000 lire 
360,0007.). The Sole, Milan, reports that a project is on 
foot for the construction of a funicular railway near the 
Lago d’Elio. It is anticipated that the line will run from 
Maccagno, via Murignano, to the Lago d’Elio. Engi- 
neers are at present conducting surveying operations. 
The same issue of the Sole also points out that the negotia- 
tions for the construction of a railway from Varese to 
Angera have reached an advanced stage, and that only 
the report of the committee formed to investigate the 
scheme is now awaited. 


NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam-coal trade has remained quiet. The 
best large has made 16s, 3d. to 16s. 9d. per ton, while 
secondary qualities have ranged from 14s. 6d. to 16s. per 
ton. The best ordinary household coal has made 15s. to 
16s. per ton; No. 3 Rhondda large has been quoted at 
17s. 3d. to 17s. 6d. per ton ; smalls have made 7s. to 7s. 6d. 
per ton. Foundry coke has realised 1s. to 20s. per ton, 
and furnace ditto 17s. to 17s. 6d. per ton. As regards 
iron ore, Rubio has brought 16s. 6d. to 17s. per ton, upon 
a basis of 50 per cent. of iron, and charges, including 
freight, insurance, &c., to Cardiff or Newport. 


The Cunard Line.—The Cunard Steamship Company, 
Limited, has placed contracts for about 50,000 tons of 
large steam coal with the Powell Duffryn Steam Coal 
Company, Limited. The contract price is 14s. 6d. to 
14s. 9d. per ton net, free on board. 


Nantyglo and Blaina Iron Works.—The directors of the 
Nantyglo and Blaina Iron Works Company, Limited, 
recommend the payment of 2/. 15s. per share for the past 
half-year upon the preference shares on account of 
arrears. The shares carry a preferential dividend at the 
rate of 8 per cent. per annum, but this preferential divi- 
dend has never been fully earned. 


Sharpness New Docks.—The report of the Sharpness 
New Docks and Gloucester and Birmingham Navigation 
Company, for the half-year ending September 25, states 
that the tonnage receipts show an increase of 2101/. 
Grain imports present an increase of 12,654 tons, timber 
imports an increase of 21,574 tons, and sundries a decrease 
of 4053 tons. The balance of revenue is 2737/., and the 
directors recommend the payment of the second half- 
year’s dividend on the “* A” preference stock. 


Barry Graving -Dock.—The directors of the Barry 
Graving Dock and Engineering Company, Limited, re- 
commend a dividend upon the ordinary capital for the 
past financial year at the rate of 9 per cent. per annum, 
10001. being added to the reserve fund, and 20,8942. being 
carried forward. The balance available for dividend for 
the year was 36,5761. 

Llancliy.—A loan made by the Bank of England to the 
Llanelly Harbour Trust has been giving trouble of late. 
‘Lhe Bank of England offered to renew the loan for a 
period of fifty-five years at a reduced interest of 3 per 
cent. perannum. A condition was, however, atadbad to 
this offer that the loan should be taken over from the 
Harbour Trust by the Urban District Council, and that 
the bank, instead of having the security of a 2d. rate, as 
at present, should have an unlimited rate upon the urban 
district. The local authorities are not disposed to agree 
to the condition of an unlimited rate, and-it has not been 
possible to arrange matters satisfactorily at present. 


Welsh Iron Ore.—A rich bed of iron ore has been opened 
out in Carnarvonshire. The bed is situated at Bettws 
Garmon, a few miles south-east of Carnarvon, on the 
Ystrad Estate, the property of the late Rev. J. Parry, 
vicar of Bettws Garmon. It has not yet been decided 
— the ore shall be smelted locally or sent tosmelting 
works, 





Pustic Works 1n Natat.—The Natal Government 
Gazette publishes the text of a Government Bill, which it 
is intended to introduce into the Natal Parliament this 
session, providing for the raising of a loan of 370,0001. 
for the construction and equipment of railways, and for 
the construction of harbour works at Durban, and of 
telegraph and other public works of a permanent nature. 





Tue Rvusstan Navy.—The Russian naval budget for 
1910 proposes an ordinary expenditure for the year of 
10,170,8002., and an extraordinary expenditure of 247,428/., 
or, altogether, 10,418,228/. This total shows an increase 
of 786,960/. as compared with the budget of 1909. The 
new construction expenditure for 1910 is to be 1,584,792U. ; 
the outigy upon repairs is to be 1,280,000/. The personnel 
of the year has been fixed at 41,800 officers and men. 


Pusiic. Works 1n Mexico.--His Majesty’s Legation 
in Mexico report the publication, in the Diario Oficial, of 
a contract between the Minister of Fomento and Signor 
Dante Cusi, a member of the Italian colony at Mexico 
City, for the construction of hydraulic works for the 
irrigation of some 25,000 acres of land on estates known 
as ** La Lombardia ” and ‘‘ Nueva Italia,” situated in the 
district of Uruapam, in the State of Michoacan. The 
plans of the works are to be submitted for approval 
within eighteen months from the date of publication of 
the contract, and the work is to be completed within 
seven years. His Majesty’s Consul-General at Mexico 
City (Mr. C. E. W. Stringer) has forwarded an extract 
from the Mexican Herald of October 19, from which it 
appears thai a British subject resident in Mexico has 
begun the construction of a railway, to be called the 
Pachuca, Zimapam, and Tampico Railway, to the im- 
i s'lver-mining district of Pachuca. The line is 
»eing built with 80-lb. rails and is of broad gauge. The 
address of the British subject referred to may be obtained 
by British firms interested, on application at the Com- 
mercial Intelligence Branch of the Board of Trade, 
73, Basinghall-street, London, E.C. The Diario Oficial 
of October 19 contains a contract between the Mexican 
| Legislature and the Compafiia Ferrocarriles Nacionales 
|de Mexico, under the terms of which the latter are 
authorised to construct and work, for a period of ninety- 
nine years, a railway in the State of Durango. The line 
will run from Durango toa point called Llano Grande. 
The whole line must be completed within three-and-a- 
half years. Fora period of four years the company may 
import, duty free, materials necessary for the construc- 
tion of the railway. 
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MASSEY’S FRICTION DROP-STAMPS. 
CONSTRUCTED BY MESSRS. B. AND 8S. MASSEY, ENGINEERS, MANCHESTER. 
(For Description, see Page 686.) 
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NOTICES OF MEETINGS. 


Tue INSTITUTION OF MECHANICAL ENGINeERS.—Friday, Novem- 
ber 19, at 8 p.m., in the Institution House, Storey’s Gate, St. 


James’s Park. Paper to be read and disc :—* An Internal- 
Combustion Pump, and other Applications of a New Principle,” 
by Mr. Herbert A. Humphrey, of London. 


Tue Nortn-East Coast Ixstirvurion oF ENGINEERS AND SHIP- 
BUILDERS.—Friday, November 19, at 7.30 p.m., in the Lecture 
Hall of the Sunderland Literary Society, Fawcett-street, Sunder- 
lan e discussion on Mr. D. Myles’s paper on “Notes on 


Marine Boiler A... Construction, and omy,” will be 


resumed. 2 + on “Some Notes on the Erection of the 
Baikal Railway Ferry Steamers,” by Mr. Isaac O. Handy. 3. Dis- 
cussion. 


Tue Royat Scorrisn Sociery or Arts.—Monday, a sg oy 22, 
at 8 o'clock, in the Hall, 117, George-street, Edinbu The fol- 
lowin communications will be made :—1. “On the anufacture 
of In Cement Tiles, Concrete Building Slabs, Steps, &c,” 
by Mr. W. Graham- Yooll. 2. “On Dielectrics, Conductors, and 
Spark Length,” by Dr. Dawson Turner. 

Tae INSTITUTE OF MARINE ENGINEERS.—Monday, November 22, 
at 8 p.m., at 58, Romford-road, Stratford, E. Lecture notes on 
** Boiler Covering,” by Professor A. T. Strohmenger. F.C.S8. 

THe SURVEYORS Mh Bic —Monday, November 22, at 8 o'clock, 
when os r will be read by Mr. W. R. Davidge (Fellow ), entitled 
“Town-Planning Systems.’ 

ENGINEERS AND SHIPBUILDERS IN ScoTLAND.—Tuesday, Novem- 
ber 23, at 8 p.m., in the — Hall of the Institution, 39, Elm- 
bank-crescent Glasgow, per on ‘“‘ Electrically- Driven Revers- 
ing Rolling- Mills,” read ey r. C. A, Ablett, B.Sc., at the previous 
— , held on the 26th. ult., will be discussed. A paper will also 

by Mr. Alexander Melville, C.E., on “‘ Concrete Pile Foun- 
y nnd with Particular Reference to the ‘Simplex’ Method of 
Constructing Same.” 

& INSTITUTION oF CiviL ENGingERS.—Tuesday, November 23, 
at 8 p.m. Papers to be further discussed :—‘‘The Single-Phase 
Electrification of the Heysham, Morecambe, and Lancaster Branch 
of the Midland Railway,” by Mr. J. Dalziel and Mr. J. Sayers. 
“The Equipment and Working Results of the Mersey Railway under 
Steam and under Electric Traction,” by Mr. Joshua Shaw, M. Inst. 
C.E. “The Effect of Electrical Operation on the Permanent-Way 
Maintenance of Railways as Illustrated on the Tynemout 
Branches of the North-Eastern Railway,” by Mr. Charles Augustus 
Harrison, D.Sc., M. Inst. C.E. 

Tue Rovau Soctery or Arts.—Wednesday, November 24, at 
8p.m. Second ordinary meeting: ‘‘Photo-Telegraphy,” by Mr. 
T. Thorne Baker, F.R.P.S. (with practical demonstrations). Sir 
John Cameron Lamb, C©.B., C.M.G., Member of the Council, 
will preside. 

Tae InstTiTruTION OF EL&crRICAL ENnGIngEERS.—Thursday, Novem- 
ber 25, at 8 p.m., at the Institution of Civil Engineers, Great 
George-street, Westminster. ‘‘The Present Aspects of Electric 
Lighting,” by Mr. H. W. Handcock and Mr. A. H. Dykes. 

HE PuysicaL Society or Loypon.—Friday, November 26, at 
5 p.m., at the Imperial College of Science, Imperial Institute- 
road, South Kensington. Agenda:—1l. ‘The Effective Resist- 
ance and Inductance of a Helical Coil,” by Mr. J. W. Nicholson, 
M.A., D.Sc. 2. ‘“‘ Ductile Materials under Combined Stress,” by 
Mr. W. A. Scoble, B.Sc. 3. “‘ The Recoil of Radium C from Radium 
B,” by Mr. W. Makower, D.Sc., and Mr. Sidney Russ, D.Sc. 4. 
“The Sun’s Motion with Respect to the ther,” by Mr. C. V. 
Burton, D.Sc. 





READING - Cases.—Reading - cases which will hold twenty-six 
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ENGINEERING. 


FRIDAY, NOVEMBER 19, 1909. 





THE NAVY AND THE EMPIRE. 


One of the most gratifying features of the present 
naval situation is the growth of recognition by the 
Colonies that they are more fully responsible now 
than in the past for the maintenance of Imperial 
naval defence. It has always been agreed that the 
Colonies should shield themselves under the folds of 
the ‘‘ White ensign;” but the duty of the young 
nations, which have sprung from Britain, to amplify 
these folds, in order to ensure their adequacy, 
has only been accepted hitherto in a more or less 
nebulous way. Colonial contributions do not now 
equal 14 per cent. of our present annual expendi- 
ture on the Navy. But nearly all the Colonies 
have ofticially signified their agreement in the duty 
of helping more fully towards the maintenance of 
Canada and Australia propose 
to build ‘‘ fleet units,” which will, in war, be com- 
ponents of the Imperial Fleet. New Zealand will 
contribute an armoured cruiser, and the anticipa- 
tion is that the South African Union will follow 
this line, while India will also augment a fleet. 


«| There will be created three ‘‘ fleet units” for the 


Pacific, one for service in Australia, which will be 
provided and controlled by the Commonwealth 
Government; another for the China and New 
Zealand seas, to which New Zealand’s armoured 
cruiser will be attached; and a third having 
an Indian port as its base, and to which our 
Eastern dependency will add several ships. South 
Africa will h have a corresponding ‘fleet unit,” 
and it is hoped also that a Canadian fleet will be 
similarly constituted. These developments may 
be attributed in some part to sentiment, but the 
dominant consideration is the realisation that with- 
wer the 
defence of the Colonies is impossible. This, again, 
involves the question of the efticiency of the ees 








Fleet, and the contidence in this matter of the 
Colonies is alike justified and pleasing. 

Curiously enough, we have had on successive 
evenings this wee ‘inaugural addresses at two of 
eo important technical societies, dealing with two 

hases of this important question: the one on 
ord evening, by the Engineer-in-Chief of the 
British Fleet, Admiral Oram, before the Junior 
Institution of Engineers, of which he is very appro- 
priately this year the President, and that, too, 
with the permission of the Lords of the Admiralty ; ; 
the other, on Wednesday evening, by a former 
Director of Naval Construction at the Admiralty— 
Sir William White, K.C.B., who, as Chairman of 
the Executive Council of the Royal Society of Arts, 
opened the inaugural meeting of the session. Both 
have lived their lives in the naval service, and 
have done good work in the evolution of the war- 
ship as we know it. It is some years since Sir 
William White retired from the Admiralty, and 
since then great advances have been made. These 
are largely evolutionary, although nevertheless of 
enormous import. Admiral Oram, on the other hand, 
continues in office, and since his promotion from 
Deputy Engineer-in-Chief to his present respon- 
sible post he has exercised great influence in develop- 
ing the efficiency of warship propelling machinery. 
We have printed his address in extenso because no 
summary could convey the same satisfying idea of 
the thoroughness with which problems in mechanics 
and thermo-dynamics are considered at the Ad- 
miralty. Admiral Oram covers the whole field, 
offering from point to point convincing proofs of 
the fact that the engineering branches of the Ser- 
vice are liberal in their interpretation of responsi- 
bility. No improvement which offers distinct 
promise of increasing the efliciency of machinery 
seems to be rejected. ‘‘ The Admiralty are always 
on the look-out for improvements, and they take 
note of everything suggested which may appear to 
have the probable effect of adding to efficiency, 
although they cannot afford to experiment on the 
machinery and boilers of our large warships.” It 
will ever be to the credit of the British service that 
they were the first amongst naval Powers to demon- 
strate the economy of the turbine system. The 
exact official figures regarding steam consumption 
of some recent ships show that in the case of the 
_ | Dreadnought it was, at full power, 13.48 lb. per 
shaft horse-power per hour, in the succeeding battle- 
ships of the class it averaged 13.01 1b. per hour, and 
in the three cruisers of the Indomitable class 
12.03 lb. As with reciprocating engines nearly 
16 lb. would be a fair average, it follows that a 
great reduction in boiler weight has been made. 
In this way alone has it been possible largely to 
increase the power available, a consequently the 
speed realisable, for a given weight for machinery. 
At the same time, the Admiral showed that, by 
using the exhaust steam from auxiliary machinery, 
which is very high, ranging from 28 lb. to 60 Ib 
aed indicated horse-p« _— further economy has 

en achieved. By the use of ‘‘closed exhaust” 
in the evaporators there is 1 lb. of gained steam 
from about 1} 1b. of exhaust steam. When the closed 
exhaust is used in the low-pressure turbine the 
steam expenditure for auxiliary machinery has been 
reduced by one-half. Indeed, the exhaust steam 
alone in some of our battleships is suflicient 
to drive the vessel at a speed of five or six 
knots. It is not, therefore, surprising to find 
that in dealing with the subject of the combination 
of reciprocating and turbine machinery for war- 
ships, Admiral Oram refers to the ‘‘ inherent prac- 
tical disadvantages of reciprocating engines ” as 
compared with turbines, and these, he states, more 
than outweigh the possible additional econom 
which might be obtained at the lower powers with 
a combination of the types as used successfully in 
low-speed merchant steamers. His remarks on the 
question of superheating, on internal-combustion 
engines, and on the transmission of power to the 
propeller, show that careful watch is being observed 
regarding the possibilities of such developments, 
and that there is a determination to encourage 
progress, combined with that caution which is 
justifiable in view of the immense issues involved. 

The Junior Institution of Engineers has also been 
recently the medium through which the efficiency 
of the ordnance machinery has been demonstrated. 
At the meeting on Tuesday, Sir Trevor Dawson, of 
the Vickers Company, was the recipient of the Canet 
Gold Medal, and there is on record his recent Canet 
address on naval ordrance, which proved that so 
far as ordnance is concerned we are in advance of 








692 


ENGINEERING. 


[Nov. 19, 19009. 








our competitors. Since the address was delivered 
there has been development ; in these days we 
move quickly. The new 13.5-in. gun occupies 
much attention. When recently we wrote on this 
subject, we pointed out that the effective range of 
the 12-in. gun was equal to, if, indeed, it did not 
exceed, under certain conditions, the range of vision 
of even the most practised naval ofticer. It will 
not be surprising, therefore, if the primary aim in 
designing the 13.5-in. guns which are to be fitted in 
one or two of this year’s eight armoured ships, and 
in arranzing the charge for them, is to ensure a high 
bursting charge and, therefore, great destruction 
following penetration of armour, rather than in- 
creased penetration. The 12-in. guns now adopted 
can, at the longest practicable range, penetrate the 
armour fitted to any ship, and an increase in the 
bore will widen the area of destruction upon penetra- 
tion. These trends in naval ordnance are suggestive 
of improving efticiency. It may further be accepted 
by our Colonial kin, as well as the British tax- 
payer, that the ships in which this effective pro- 
pelling and ordnance machinery is placed are un- 
excelled. The test of efficiency is three-fold : 
first, the disposition of the guns to secure the 
greatest all-round fire; second, the distribution of 
armour to ensure complete protection to the hull 
and machinery ; and, third, the modelling of the 
hull to obtain maximum speed for minimum power. 
In all these respects the work of Sir Philip Watts, 
K.C.B., the Director of Naval Construction, equally 
justifies confidence on the part of the Colonies, as 
oa been shown by all recent designs. 

This indication of the efficiency of the Admiralty 
work is important at the present time, not only 
because of the increasing tendency to decry British 

yroductions, commercial as well as naval, but also 
Renee it is imperative that colonists should 
realise that in the design and construction of war- 
ships long experience is an indispensable essential 
to success. Sir William White, in his address at 
the Royal Society of Arts, spoke with his character- 
istic tact on this question, sympathising with the 
colonials in their desire to create a shipbuilding 
industry, offering words of encouragement as re- 
gards the possibilities of ultimate success, but very 
properly hinting in a mild, although unequivocal, 
way the danger of the colonists expecting their 
governments to immediately create such an in- 
dustry. To attempt, for instance, the building of 
a cruiser similar to H.M.S. Lion, with its displace- 
ment tonnage of over 26,000 tons, and its unprece- 
dented horse-power and armament, would inevit- 
ably lead to failure. Even in the case of the light 
colonial cruisers to patrol and protect the trade 
routes, it would be prudent to depend, at least in 
the first instance, upon British shipbuilding = 
ence. As regards the design, there seems no alter- 
native for the present but to utilise the staff at the 
Admiralty, because thus only can be ensured that 
homogeneity which has time and again proved of 
the highest value in fleet operations. 

Sir William White’s address was refreshing, 
because he brought with him from his extended 
tour in Canada a reflex of the intense loyalty 
and desire of the Canadians to be united to the 
Mother Country in the bonds of defence when the 
need arises. With him, we share the belief that 
the same spirit animates every one of the Colonies. 
Consequently the Home Government will find an 
easy acquiescence in a widely-formulated scheme for 
an Imperial Navy. Sir William is right, too, when 
he contends in favour of encouraging the spirit 
dominant in all youth by control without undue inter- 
ference from higher authority. This is the funda- 
mental principle upon which the British Empire has 
been developed, and there is little need to fear 
that the Home Government will unduly interfere 
with the administration of the ‘‘fleet units” to 
be created by Australia, Canada, and other 
dominions across the sea. Writing on the subject 
months ago, we pointed te the desirability of an 
Imperial body for organising fleet exercises as is 
now advocated by Sir William White. Such 
united exercises, as well as frequent interchange 
in ships and men between the Home fleets and 
the Colonial fleet units, is essential to perfect 
unity of action, and, indeed, to unity of thought 
in strategy and tactics. Sir William is strong on 
this point, and proved from the lessons of the 
past, notably in the China-Japanese War, that 
allied fleets can never be so powerful as those 
dominated by such unity. The China fleet was 
made up of units created and owned by the viceroys 
of various provinces, and had not had united 





manceuvring. It is therefore important that thus 
early it should be recognised that the ships of the 
Colonial fleet units should periodically be ex- 
changed for ships of the Home Fleet. Moreover, 
it would be an advantage to the Colonies if there 
could also be an interchange of officers. As Sir 
William said, ‘‘ No one will assert that any scheme 
of defence can be regarded as sound or complete 
which does not recognise that, amongst the obliga- 
tions imposed by citizenship of the Empire, per- 
sonal service ranks highest, and ought not to be 
commuted—indeed, cannot be represented—by mere 
monetary contribution.” We should look forward 
with hope to the elevation of Colonial officers to 
the highest rank in the Home Fleet. This would 
have influence in the encouragement of Colonials 
to become officers, and would assist greatly in the 
forming of those bonds of businesslike sym- 
pathy between the fleet units and the Home 
fleets, without which colonial navies can be of little 
use—either for the protection of the respective 
colonies or for assisting in maintaining British 
naval supremacy. No fleet which Australia, Canada, 
or other colony can afford to create would, of itself, 
be adequate for protection against foreign navies. 
However exclusive the control by the Colonies of 
colonial fleet units, the inception, construction, 
organisation, and training must be arranged so that 
they are at all times integral parts of the Imperial 
Navy. 








THE SYNDICATE AND KARTEL 
MOVEMENT IN GERMANY. 

Ir is in perfect harmony with German principles 
and German views generally that the syndicate and 
kartel movement should have assumed such vast 
proportions as at present. Even comparatively in- 
significant industries follow the example of the 
many huge concerns, and form their syndicate or 
union for the protection of their joint interests. 
Those syndicates and kartels which are allied with 
the Central Union of German Industries recently 
held a meeting in Berlin, at which some very in- 
teresting and instructive statements were made. 
The general secretary on that occasion made refer- 
ence to the gradual development of the system, 
and to the fierce struggles that ensued, more espe- 
cially mentioning those in connection with the 
Coal Syndicate, to which public interest has often 
been attracted. In the winter of 1900-1 the Centre 
Party in the Reichstag drew attention to the in- 
creasing price of coal, and the National Liberals 
urged Imperial control over the kartels. Almost 
every session of late has, in fact, witnessed pro- 
tracted discussions on the methods perl in 
German industries, and the Central Union of Ger- 
man Industries found it necessary to enter into 
this combat on the side of the kartel and syndi- 
cate movement. Some of the large syndicates, it 
was admitted, had at times committed mistakes 
—even somewhat serious mistakes ; but the funda- 
mental precept was still held—namely, that German 
industry could not stand againstsevere competition— 
that is, could not emerge successfully from the fight 
for existence — unless it were consolidated and 
organised, and this organisation must rest upon 
the kartels and syndicates. The Central Union, 
as early as 1902, established a special institu- 
tion for the advancement of the kartel move- 
ment. Representatives from 72 kartels and syndi- 
cates assembled at the instance of the Central 
Union, and unanimously decided to form a com- 
mission for the benefit of their joint interests. 
This commission comprised members of the direc- 
torate of the Central Union and representatives 
of some of the kartels, and the Central Union orga- 
nised forthwith a special department for syndicates. 

An inquiry into the kartel movement showed 
that the syndicates and their buyers in many 
cases assumed an antagonistic or hostile attitude 
towards each other. This, of course, was detri- 
mental to the interests of German industry. One 
of the first efforts of the Syndicates’ Commission of 
the Central Union was directed towards foster- 
ing a better general feeling and understanding, 
and in this matter the Commission was successful 
in the case of the wire industry. As a result of 
this the Commission was entrusted for the future 
with the work of acting as mediator between 
syndicates and their customers in cases of dispute. 
This arrangement, however, has proved a failure. 
Only afew applications for its good offices have been 
made, and they have not led to the results originally 
expected. The opinion had been expressed that 





if the Commission had met with greater confidenc. 
and with a friendlier reception in this matter, 
much of the discontent and strife which the karte] 
movement introduced into German industry might 
have been alleviated or avoided. Up till now th: 
German Government has resisted the clamouring 
for legislation dealing with the kartels, but the 
insistent demands of the Reichstag may work a 
change inthis respect, and, should that happen, it 
would be a difficult matter to protect the interests 
of the syndicates ; in such a contingency the Syndi- 
cates’ Commission of the Central Union could no 
doubt render great services. 

From another quarter it was pointed out at the 
recent Berlin meeting that too little attention was 
paid to the buying kartels. Kartels were, perhaps, 
quite as difficult to organise now as formerly, but 
they lasted longer. The rise in prices was fre- 
quently not felt by the kartels, but by the middle- 
men. It was suggested that some means should be 
found of enabling the kartels of the producers to 
have a direct regulating influence upon the price 
of the materials, until they reached the consumer, 
so that he, too, might be satisfied. 

Another speaker stated that the last few years 
with their industrial depression had formed a most 
critical period for the kartel movement. The ques- 
tion was, Had this movement held its own in this 
time of tribulation? It was very difficult to answer 
this question decisively either one way or the other; 
but the reply would be rather ‘‘ Yes” than ‘‘ No.” 
There had been many severe convulsions, and 
many dissolutions, and, on the other side, new 
incorporations, so that it was difficult to say exactly 
what the total effect had been. In any case, how- 
ever, the kartel idea or principle—namely, the 
conviction of the expediency and necessity of duly 
> trade conditions and agreements—still 

eld. 

Quite recently, now that revival in trade is again 
setting in, many new unions have sprung into 
existence, or are about to be formed. On all 
sides they are regarded as giving additional sup- 
port to the market and the upward tendency, a 
sentiment to which the Bourse has given expression. 
It must be admitted that now and again prominent 
champions of the German kartel movement have 
stated that the kartels had run their course ; that 
there have been signs of a certain kartel weari- 
ness, &c., and that the hostility to the kartels has 
not subsided. In reply to this it may be asked 
whether it is likely that so many eminently able 
men connected with German industries would 
again and again undertake the enormous work and 
accept the trouble, the annoyances, and the attacks 
inseparable from the formation of kartels and 
syndicates, if they were not firmly convinced of the 
necessity of these institutions? That these troubles 
are very real is proved by reference, for instance, 
to the endless negotiations over the renewal of the 
Koli Syndicate, the formation of a bar-iron syndi- 
cate, &c. It should also be pointed out that dis- 
interested politicians and political economists in 
Germany hardly ever condemn the principle of 
kartels and syndicates, but only their abuses and 
extravagances. 

Special reference was also made at the Berlin 
meeting to recent practical developments in the 
matter of alterations in the price policy of the 
Rhenish-Westphalian Coal Syndicate, which has 
deviated from its fundamental principle of fixing 
its prices for the whole year, and now allows modi- 
fications in price tobe made during the course of 
the year. The recent conflict between the Steel 
Union and the rolling-mills proper, and the collapse 
of the Pig-Iron Syndicate, were also commented 
upon. In the industries concerned with finished 
or half-finished goods the formation and main- 
tenance of kartels and syndicates is, of course, 
more difticult, owing to the number of articles and 
the many parties concerned. It is, however, 1n- 
teresting to watch the manner in which the kartel 
movement has spread quite recently in the textile 
industries, and beyond, to all concerned with it 
manufacturers, wholesale people, and _ retailers. 
The kartel movement has, in fact, advanced from 
industry to trade, and even consumers’ kartels are 
springing up alongside of those of the producers. 

The kartel combination of employers and ei- 
ployés, which some have advocated, has hardly been 
adopted in Germany. German industry, German 
legislation and litigation, have all, so far, been 
against the kartel movement being mixed up wit! 
the question of labour. This feeling is perfectly 
natural on the part of employers, who naturally 
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combine for their own advantage, and not for the 
benefit of their workpeople. But as the gain to a 
particular trade is a at the expense of the 
public, it is certain that the hy + ag when 
they become better organised and better repre- 
sented in Parliament, will insist on sharing the 
gain to which they contribute. 








THE CHEAPENING OF ELECTRICAL 
APPARATUS. 

WritinG last week of the commercial outlook in 
the electrical industry we pointed out that the pre- 
valent low market prices had been met, to some 
extent, by a cheapening of manufacturing costs, 
following detail improvements in design. Apart, 
however, from such cheapening of specific prices of 
apparatus, there is another direction in which the 
cost of installations, or plants, may be reduced, 
or the efficiency of application of energy improved, 
which is tantamount to a reduction in its price. 
This second cheapening process is represented by 
radical departures in design or method which allow 
processes to be carried out, or work to be done, by 
simpler and cheaper apparatus than was necessary 
before, or which enable machines of certain capa- 
city, by more effective application of their power, 
to undertake work of greater magnitude than 
they were previously capable of. Improvement 
of this order, rendered possible by invention 
and general technical advance, is more or less 
evident in all branches of engineering work. 
Owing, however, to the relatively late develop- 
ment of electrical engineering, as compared with 
many other branches, thers is much leeway to 
make up, and marked advances are consequently 
more generally evident than in other lines. Such 
advances enable electricity to compete more success- 
fully with its rivals, and, cheapening its applica- 
tions, lead directly to an extension of its field. As 
an example of such marked advance, we may in- 
stance the recent introduction of the metallic-fila- 
ment lamp, which, as compared with the corre- 
sponding lamp which it replaces, shows an advance 
seldom equalled in other lines of engineering work. 

There are two examples, or applications, of this, 
what we may call, indirect cheapening, which might 
profitably be employed more frequently than has 
been the case up to the present. Both have been 
worked out in detail, and are in successful appli- 
cation in this country. The first is of a some- 
what minor nature, but is of considerable in- 
terest to many of our smaller electric - supply 
undertakings. It is concerned with the possi- 
bility of supplying energy to an ordinary con- 
sumer’s network from the trolley-wire or feeders 
of a tramway system. There are many examples of 
small towns, or scattered districts situated around 
larger towns, which are served by tramways, and 
which offer possibilities for an ordinary electric 
supply, but owing to their distance from the centre, 
and their relatively small size, they are unsuitable 
for connecting up to the town network, owing to 
the large amount of capital which would have to be 
sunk in the necessary feeders, and on which the 
potential load would be insufficient to pay adequate 
interest. These cases can be met by the installa- 
tion, in outlying sub-stations, of small motor- 
generators fed from the tramway circuit and sup- 
plying local networks, the variation in voltage on 
the tramway circuit being eliminated on the secon- 
dary side of the motor-generator by arranging an 
automatic field regulation. This arrangement was 
first carried out, we believe, by Mr. Acland at 
Chesterfield. The automatic regulation is there 
carried out by a Tirrill regulator with such nicety 
that the secondary volts are absolutely constant. 
Probably the regulation is considerably better than 
on the lighting bus-bars in the main station. There 
may be further installations of this system, but they 
are, in any case, few, and the apparatus is a good 
example of indirect cheapening, which might well 
be imitated. 

The second example we have in mind is also 
concerned with automatic regulation. For many 
purposes a generator may be installed whose 
inherent regulation is relatively bad, arrangements 
being made to take care of the voltage by a Tirrill 
vr similar automatic regulator acting on the field, 
The results of such an installation will be as good, 
or better, than those obtained from a machine of 
good inherent regulation without the regulator ; 
and as, from the user’s point of view, the matter 
of interest is the voltage of the bus-bars, irrespec- 





tive of what is happening in the machine, he will! 


be satisfied with the scheme. A generator of 
bad inherent regulation does not necessarily mean 
a bad generator ; the insulation and mechanical 
construction may be up to any standard one 
pleases. A gencrator of bad inherent regulation 
does, however, mean a cheap generator; and as the 
regulator is not inherently an expensive instru- 
ment, the final effect will be good results from 
cheap apparatus. Automatic regulators have been 
used to a fair extent in this country in connection 
with colliery and other plants with violently fluc- 
tuating loads, but they have been little used in the 
sense indicated above. The example is a legiti- 
mate case of indirect cheapening. 

Dr. Kapp, in his presidential address to the 
Institution of Electrical Engineers on the 11th 
inst., gave some cases of recent advance and im- 
provement in electrical work which form good 
examples of this indirect cheapening. Of these 
one of the most important is the introduction of 
the large gas-engine to work with the gas obtained 
as a by-product from coke-ovens. We need not 
now discuss the cause of the development of the 
large gas-engine on the Continent at the time of 
its neglect in England, but it is certain that its 
importance as an agent for the utilisation of waste 
gases is now thoroughly realised. There are several 
important plants now working in connection with 
the coke-ovens of large collieries, while Mr. Merz’s 
work in connection with the establishment of 
‘* waste heat” stations on the North-East Coast 
is well known. The introduction of exhaust-steam 
turbines in connection with existing reciprocating 
engines is another example of the same order, 
whose direct result is a cheapening of electrical 
energy and indirectly of electrical apparatus. 

A recent modification in single-phase railway 
motor control, mentioned by Dr. Kapp, may simi- 
larly be looked on as an example of indirect 
cheapening. The controversy as to the relative 
merits of direct current and single-phase alter- 
nating current for railway working, which has 
raged somewhat acrimoniously, has not been in- 
creased in value by the very one-sided atti- 
tude taken up by so many of the disputants. 
One is reminded of the somewhat similar dis- 
pute which took place years ago as to the respec- 
tive merits of alternating current or direct cur- 
rent for the supply of an ordinary consumers’ 
network. The combatants divided themselves 
into alternating-current men and direct-current 
men, each upholding the merits of his system 
against all comers, and maintaining that it alone 
represented the ultimate solution. The moderate 
man who realised that there might be fields for 
both systems was comparatively rare. This con- 
troversy has completely died away, and no one 
nowadays dreams of taking up an extreme attitude 
on one side or the other. It is very probable that 
some such middle course as has proved the solution 
in electric supply will also prove the solution in 
railway work. The two cases are not parallel 
owing to the desirability of rolling-stock being 
interchangeable, but, as matters now stand in this 
country, an extreme attitude on either side is of 
little practical value. It should be remembered 
that the alternating-current system is of very recent 
development as compared with the direct-current 
one, which, consequently, represents the working 
result of an enormously greater amount of practical 
experience, and trial and error. It is certain that 
as experience is gained the working efticiency of 
alternating-current gear will greatly improve, and 
that modifications and improvements will be intro- 
duced for many years to come. 

The single-phase motor modification mentioned 
by Dr. Kapp, which we have instanced as an 
example of indirect cheapening, since it greatly 
simplifies the control equipment of a train, and 
thus lowers its cost, has been tested for electric 
traction by Messrs. Brown, Boveri. The system 
is an application of the Deri motor, which is a 
modification of the so-called ‘‘ repulsion motor.” 
The armature is of the same type as in an ordinary 
continuous - current machine, and two sets of 
brushes are used, so that a two-pole motor will 
have four brushes. Two brushes are fixed on the 
polar axis and two are movable, each movable brush 
being shorted with its corresponding fixed brush. 
If the fixed and movable brush are in line and 
bearing on the same part of the commutator, no 
current passes through the armature, while if their 
angular distance apart is 180 deg., the armature 
winding acts as the shorted secondary of a trans- 
former. In neither case is a torque exerted. If, how- 





ever, the angle between fixed and movable brush is 
intermediate between 0 deg. and 180 deg., a torque 
is exerted ; and if the armature is allowed to run, 
the current decreases and the power-factor im- 
proves. The effect of shifting the brushes is 
analogous to changing the impressed voltage on an 
ordinary continuous-current railway motor, and 
thus, by adjusting the brushes, the torque and 
speed may be regulated. The control gear con- 
sists only of the hand-wheels and motion spindles 
by which the shifting of the brushes is accom- 
plished. If this system develops satisfactorily, it 
will mark a considerable advance, and enable 
certain work to be carried out by very much 
simpler and cheaper plant than is now necessary. 

Other examples of indirect cheapening which 
may be quoted are the recent developments in 
are and incandescent vapour lighting, and improve- 
ments in transformer iron. These changes, and the 
others we have cited, all tend either to simplify 
and cheapen the apparatus necessary to carry out 
definite operations, or cheapen the cost of electrical 
energy at its point of generation or application, 
and thus assist in the extension of its field of opera- 
tion and the multiplicity of its applications. It 
may be confidently expected that this process of 
indirect cheapening, the result of improved design, 
will tend to the ultimate establishment of the 
electrical industry on a sound financial basis, in a 
way that could never be hoped from a process of 
cheapening which consists in the sede of 
existing apparatus on such lines as to bring down 
its manufactured cost to a minimum, or the cheapen- 
ing which follows on the passing of factors of safety 
or the cutting down of ratings. 











CONSERVATION OF NATURAL 
RESOURCES. 

From time to time eminent men, leaders of the 
engineering profession and of cognate branches, 
warn us that we are wantonly was‘ing our natural 
resources, and that the next generation will con- 
demn their ancestors for want of forethought and 
for gross selfishness. Statistics are marshalled 
in support of the warning, and are accepted 
without much questioning; people shake their 
heads, the subject is ventilated for a time and 
shelved again, until some president in search of a 
subject foran inaugural address raises the problem 
once more. People know that when the gold-mines 
are exhausted in one locality, gold is sure to be 
discovered in some other spot ; and as it is with the 
precious metals, so it will be with coal, iron, nitre, 
and minerals in general. We understand that we 
have to dig deeper than our fathers to gain the 
hidden treasures of the earth, and we have a strong 
belief in the progress of engineering science which 
enables us to face that difficulty. We have learnt, 
moreover, to work poor ores which had little or no 
value years ago. All the same, the question has its 
serious side. The stores of Nature are not inex- 
haustible, and the displacement of an industry is 
certainly a national concern. There are workable 
coal-beds in other countries which will have their 
turn when ours have given out. But the indus- 
tries which those coal-mines will support will not 
be ours. 

Two years ago a deputation from the Society of 
Chemical Industry approached the Board of Trade 
to plead the need of securing the maintenance of 
our water supply. The question was not one of 
direct urgency, and the deputation received the 
usual assurance that the Government would give 
the matter its earnest attention. The power 
problem was also touched upon on this occasion, 
but it was not the primary question. In the United 
States the waste of power was once more discussed 
in 1908, and the question was immediately taken into 
serious consideration. President Roosevelt called in 
a Conservation Conference, and a United States 
Commission on the Conservation of Water-Power 
has been instituted; each State has already appointed 
its own Commission on the subject, and the leading 
technical societies of the Federation have nominated 
their committees on the question. An international 
meeting is to be held in the Hague, the home of the 
Peace Conferences, in 1910, and steps have thus 
been taken to render the movement internationa). 

The international character may not particularly 
appeal to the inhabitants of the British Isles. All 
the rivers, lakes, mountains, and treasures of the 
United Kingdom are exclusively British, thanks to 
our insular position. It is the same with some of our 
colonies, like Australia and New Zealand. Canada 








694 





ENGINEERING. 


(Nov. 19, 1909. 








and the African Colonies share some of their natural 
resources with their neighbours, and many of the 
smaller British Colonies, dotted all over the globe, 
do not enjoy the advantages of insular isolation. If 
we go across the Channel, we find France almost as 
fortunate in this respect as the United Kingdom ; 
all its great rivers, except the Rhéne, are French 
throughout, and the crest of the Alps forms the 
natural frontier between France and Italy. Russia, 
again, stands alone, and is almost a continent in 
itself ; Spain forms another self-contained country. 
The case is very different with Belgium, the 
Netherlands, Germany, Austria-Hungary, and 
other European countries, even Italy. The Nether- 
lands are the country of the Rhine delta, and the 
Rhine is a Swiss and German river before it centers 
the Netherlands. There an international agree- 
ment as to great power utilisation and reclama- 
tion schemes is highly desirable. Reclamation of 
waste land, we should say, is an important factor 
of the United States conservation reform; and in 
view of the vast and common interests at stake, 
the United States authorities, not the Governments 
of the different States, have taken the initiative in 
this movement. Italy has long ago encouraged the 
utilisation of water-power, and guarded the State 
and private rights. Switzerland, which a few years 
ago still left water-power to private enterprise, now 
claims all water-power as national property for the 
general supply of power and light to railways and 
works. In South Germany the Governments are 
moving in the same direction. The grand hydro- 
electric plants erected in Norway in connection 
with the calcium carbide industry and the fixation 
of nitrogen have been described in our columns. 
Plenty of water-power waits for exploitation in 
Spain, where, according to Carballo, only 80,000 of 
some 5,000,000 horse-power are being utilised. 
Two great hydro-electric plants have quite re- 
cently been completed in the United Kingdom. 
Water-power is not by any means always so cheap 
and simple as it appears to be; but that is only 
one more reason me we should deal with all the 
various water problems from a general standpoint. 

We mentioned in our account of the International 
Congress of Applied Chemistry that Mr. Edward R. 
Taylor brought this question before the Chemical 
Congress, and that the Congress resolved to make 
special arrangements for an adequate discussion of 
the problem by the next Congress of Applied 
Chemistry, whicn is to meetin the United States in 
1912. Mr. Taylor spoke as chairman of the Con- 
servation Committee of the American Electro- 
chemical Society, and he has since raised the ques- 
tion again in the Faraday Society. 

Mr. Taylor has so far chiefly been known as the 
successful pioneer in the manufacture of carbon 
hisulphide in electric furnaces which are fed with 
charcoal and sulphur; his furnace in Penn Yan, 
New York, is, in fact, the only one of its kind, and 
remains so chiefly because he can supply all the 
carbon bisulphide that is wanted. In his address 
Mr. Taylor pleaded earnestly against the waste of 
our natural resources. Saving of water-power, 
reclamation of deserts and waste lands, irrigation, 
afforestation, prevention of floods, canalisation and 
regularisation, are all intimately connected. The 
fourth annual report of the New York State Water 
Supply Commission, which Mr. Taylor mentioned, 
stated that there was now 618,700 horse-power of 
water development, while with proper conservation 
14 million horse-power was possible for the State. 
That estimate hardly took into consideration the 
storage capacity of brooks; reckoning only large 
reservoirs of several square miles, the water capacity 
of the United States was 150 million horse-power. 
The following quotation from the Joint Conserva- 
tion Conference, held at Washington last February, 
is still more impressive :— 

‘*The annual stream-flow (the volume of water 
annually passing into the sex)\is approximately 
70,000,000,000,000 cubic feet for the continental 
United States. Of this, less Shan 1 per cent. is 
restrained and utilised for municipal and commer- 
cial supply ; less than 2 per cent. (or about 10 per 
cent. in the arid and semi-arid regions) is used for 
irrigation ; about 5 per cent. is currently used for 
navigation ; and less than 5 per cent. is utilised for 
the production of power. leon 85 to 95 per cent. 
of the total volume of water is wasted in floods. 
The mainland United States has 282 streams that 
may be navigated for an aggregate of 26,115 miles, 
and as much more may be navigated with proper 
improvement. There are forty-five canals, with an 
aggregate mileage of 2189 miles. On lake and sound 


routes there is large traffic, but river navigation is 
too small for definite record. The cost of water 
carriage averages about one-fourth the cost of 
rail carriage. As our rail freightage reached 
217,000,000,000 ton-miles in 1906, at an average 
rate of 0.77 cent, the shipping of one-fifth 
of our freight by water vou have saved over 
250,000,000 dols. The theoretical power of the 
streams of mainland United States is over 
230,000,000 horse-power. The amount available 
at a cost comparable to that of steam installation 
is estimated at 37,000,000 ; this figure exceeds our 
entire mechanical power now in use, and would 
operate every mill, drive every spindle, propel 
every train, and light every city, town, and village 
in thecountry. The direct yearly damage by floods 
since 1900 has increased steadily from 45 million to 
238 million dols. ; the indirect loss through depre- 
ciation of property is still greater, while the largest 
loss is that arising from the impediment to naviga- 
tion and terminal transfers. The soil matter 
annually carried into the lowest rivers and harbours 
during freshets reaches the quantity of 783,000,000 
tons. Its removal seriously impairs the productivity 
of upland farms, while it increases channel-cutting 
and bar-building. The annual damage to farms 
through such erosive action of flood waters is 
estimated at not less than 500 million dols. 

‘** We should at once adopt a broad plan of water- 
ways improvement, extending to all the uses of the 
waters and the benefits to be derived from their 
control, including the clarification and purification 
of the water, the prevention of soil wash, the 
drainage and utilisation of the waters of swamp 
and overflow lands. Rough estimates of the cost 
of such practical improvement place the figure at 
50,000,000 dols. annually ; if this work were to be 
done at the cost of the people, the additional tax 
burden would be 62} cents per year per head, while 
the benefits resulting from such improvements are 
estimated at twenty times the cost.” 

This cost estimate may be doubted. But Mr. 
Taylor demonstrated with the aid of slides how 
much can be achieved by simply damming a brook 
with the stones picked up im the fields. One brook, 
that had once driven eighty-nine saw-mills, was 
now yielding 25 horse-power to an enterprising 
farmer. That was a case typical of thousands of 
others, and operations should begin at the head 
waters. When we had to deal with the big rivers, 
the State should step in to prevent disastrous 
failures of private enterprise. Grand schemes were 
being carried out on the Susquehannah and Dela- 
ware Rivers, where huge dams were constructed 
with the aid of concrete and interlocking steel sheet- 
piling, because rock sides and bottom were rarely 
to be found. 

Some of the large hydro-electric power-plants to 
which Mr. Taylor referred are well known. That 
large tracts of arid Arizona are now being reclaimed 
and rendered fertile in the same way that the great 
Nile barrage is helping Egypt to renewed prosperity 
may not be generally known. Mr. Taylor dwelt 
on the improvement in the climate that drainage, 
afforestation, and artificial lakes bring about, 
another important feature not to be overlooked. 
His reference to the limitation which the regard 
for scenic effect puts upon the utilisation of the 
eo of Niagara Falls was striking ; ‘‘ the 
equivalent of 36,000,000 tons of coal is wasted 
annually —a handsome sum to pay for scenic 
effect.” 

We certainly do not wish to disregard esthetic 
considerations. None of our great engineers do. 
But majestic falls like Niagara are scarce, and they 
can be utilised without disfigurement. Mr. Taylor 
showed how the power-houses can profitably be 
brought up to artistically-designed concrete dams, 
and some of the artificial lakes which Intze has 
created in the Rhenish district for the general 
regularisation of the water supply have transformed 
dreary, unhealthy swamps into beautiful landscapes. 

This reference to the work of Intze* brings in 
another point. Those artifical lakes and dams were 
designed for the general solution of the water 
problem, to regularise rivers, to secure the water 
supply, to prevent floods, to drain and irrigate, and 
to produce power, and they did away with endless 
litigation about water-rights and the share of water 
that the manufacturer and private individual might 
claim during times of drought in districts where 
important industrial works of various descriptions 
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depend as much upon water as upon their raw 
materials. 

The British farmer will not be much impressed 
probably with the necessity of saving coal, lest his 
great grandchildren suffer from cold or have to 
emigrate, and of harnessing the brook which now 
and then gives trouble by a flood. He may be ready 
to risk his savings in some great power scheme ; 
but he does not trouble about utilising his own 
power. It does not look worth his while ; and it 
must be acknowledged that a good deal of what is 
appropriate and practical for the vast undeveloped 
tracts of North America would be out of place in 
England. Buteven England has her barren moors, 
and the conditions in many of our colonies differ 
little from those of the United States. And there 
is much to be said in favour of State action in 
preference to individual exertion. Mr. Taylor 
showed what the indefatigable Chinaman can accom- 
plish by girdling barren rocks with terraces. If 
those people could impound one big basin instead 
of hundreds of small pools, they would all have an 
easier life. Asia Minor, Syria, Palestine, and 
Mesopotamia were all famous for their fertility as 
long as the governments maintained the national 
irrigation works. In other countries and latitudes 
where the sun’s rays are less fierce, the greedy spolia- 
tion of forests has ruined agriculture and industry. 
Some Continental States do not allow anybody to 
cut down his trees unless he replants them. Such 
legislation, again, may hardly be needed in England, 
but should have been introduced long ago into 
some of our Colonies. The conservation move- 
ment aims at bringing back vanished prosperity 








and at spreading it all over the world. It is a 
noble aspiration. 

NOTES. 
NOMENCLATURE OF THE CONSTITUENTS OF STEEL. 


A COMPLETE agreement on this point has not yet 
been reached. We give below a brief abstract of 
articles by Mr. Osmond and Mr. Le Chatelier, pub- 
lished in the last two issues of the Revue de Metal- 
lurgie. At the Copenhagen meetings the con- 
stituents troostite and sorbite had been set aside 
for further consideration (see page 442 ante). In 
the French review in question Mr. Le Chatelier 
stated that several scientists had found the 
osmondite of Professor Heyn to be identical 
with the troostite of Mr. Osmond; the name 
troostite might, therefore, have been maintained 
instead of osmondite. The decision to adopt 
the term ‘‘Osmondite” caused that of troos- 
tite to disappear completely. As regards sorbite, 
this term no longer formed part of the nomencla- 
ture; several scientists would have wished to 
eliminate it frankly, and not allow it to disappear 
by mere preterition. Others remained convinced 
that sorbite did exist as an independent constituent 
of steel, although they recognised the experimental 
proofs to be insufficient to show it, since in the 
variations in the properties of steel, and in regard 
to sorbite, no discontinuity similar to that which 
had led to the definition of osmondite had been 
discovered. Mr. Osmond objected to the above 
decisions, to which he said he was unable to reply 
finally, so far as sorbite was concerned, seeing that 
no very final decision seemed to have been taken in 
regard to this constituent. Mr. Le Chatelier, he 
added, based his argument on the absence of dis- 
continuity between what he (Mr. Osmond) had 
called troostite and sorbite. The latter remarked 
in this connection that there was no discontinuity 
either—no apparent discontinuity, at all events 
between troostite and martensite during tempering ; 
none either between martensite and ferrite when 
the percentage of carbon was made to decrease pro- 
gressively until it reached zero ; none also between 
martensite and austenite, for the latter could be 
made to approach martensite as closely as might 
be desired by slight variations in the rapidity of 
cooling and in the percentage of manganese. The 
only logical course would therefore have been, 
according to Mr. Osmond, to do away with all the 
names of constituents. He was not able to develop 
his objections, because the decision following the 
Copenhagen meetings was not sufticiently definite, 
and were he to take back what he had offered, he 
would be guilty of an act of gross impropriety towards 
Mr. Troost, and, eventually, towards the memory 
of Mr. Sorby, let alone the fact that he would thus 
be sanctioning the use of his own name. In his 
reply, given inthe French review, Mr. Le Chatelier 
gave expression to views similar to those he put 

















Nov. 19, 1909.] 


ENGINEERING. 


695 








forward at Copenhagen (see pages 369 and 370 
ante). It was quite natural that friends of Mr. 
Osmond should wish to perpetuate his name 
by giving it to a constituent of steel ; it was also 
quite natural that Mr. Osmond should have felt 
hurt at seeing his name used in the place of that 
of eminent scientists to whom he himself had wished 
to pay the same respect. But, nevertheless, and 
even for such dignified motives, there appeared no 
reason why distinct names should now be used for 
entities which were not distinguishable one from 
the other. Mr. Osmond stated, added Mr. Le 
Chatelier, that he did not know whether sorbite 
had been sacrificed to troostite or to pearlite. 
Mr. Le Chatelier did not know either, and it was 
simply because the points at which it commenced 
and at which it finished were not known that it 
had been proposed not to refer to it any more. 


Tue Untrep States Tursine BatriesHip 
**Nortu Dakota.” 


The official contract trials of the United States 
battleship North Dakota have now been completed, 
and excellent results have been recorded at all 
speeds. The turbines are of the Curtis type, and 
were fitted by the Fore River Shipbuilding Com- 
pany, to whom we are indebted for the following 
data. The contract specified four sets of trials, of 
which the first was’a series of standardisation runs 
on the measured mile. A four-hours’ run at full 
speed was specified to follow, a minimum of 21 knots 
being required, combined with a water con- 
sumption, inclusive of all auxiliaries, of not more 
than 15.1 Ib. per horse-power of the aggregate ob- 
tained by adding together the shaft horse-power of 
the turbines and the indicated horse-power of the 
‘*engineer’s” auxiliaries in use. The third trial 
was a 24-hour run at 19 knots, in which the con- 
sumption, reckoned on the same basis, was not to 
exceed 16.1 lb. per horse-power ; but in this trial 
the consumption of the evaporators and distillers 
at full capacity was to be added, in addition to the 
steam used for dynamos, pumps, and ventilation 
purposes. The final trial specified was a 24-hour 
run at 12 knots, when the water consumption, 
reckoned on the same basis as in the 19-knot run, 
was not to exceed 23.2 lb. The actual trial results 
considerably exceeded the contract guarantees, 
as the following figures show :—-(1) Standardisa- 
tion runs: highest speed, 22.25 knots ; mean of 
five high-speed runs, 21.83 knots ; mean brake 
horse-power, 33,875. The brake horse-power for 
the contract speed of 21 knots was found to be 
25,600. (2) Four hours at full speed: For three 
hours the speed was 21.7 knots, and the water con- 
sumption (turbines only) was 13.6 lb. per brake 
horse-power. The power developed averaged 31,360 
horse-power, and the coal consumption per hour 
54,432 lb. In the fourth hour a boiler-tube ex- 
ploded, cutting out four boilers, but the trial 
proceeded with the remaining ten boilers, and as 
a final result the conditions as to speed and water- 
consumption were obtained for the full period. (3) 
Twenty-four hour endurance trial at 19 knots: Coal 
used, 295 tons ; water consumption for all purposes, 
15.29 lb.; for turbines only, 14.107 1b. per brake 
horse-power per hour. The coal consumption of 
the Delaware, a sister-ship fitted with reciprocating 
engines, under similar conditions was 315 tons. 
(4) Twenty-four hour endurance trial at 12 knots : 
Coal used, 105 tons; water rate for all par ses, 
22.3 lb.; turbines only, 20.5 lb. per brake eae 
power per hour. Under the same conditions the 
Delaware consumed 111 tons of coal. 


ELectric Tron-Ore SMELTING IN SWEDEN. 


_ An important decision has just been arrived at 
in Sweden, which is likely materially to advance 
the prospects of the smelting of iron ore by means 
of electricity. ‘Lhe venerable and highly repre- 
sentative institution, the Jarnkontoret (the Iron 
(thee), has decided to build an electric blast-fur- 
niece at Trollhattan, for which purpose -a sum of 
~01),000 kr. (13,8801.) has been voted, in addition to 
working capital; the importance of this step is 
further enhanced by the fact that it is an entirely 
new departure, for although the Jirnkontoret has 
done an immense amount of work for the advance- 
nent of Sweden’s iron industry, both technically and 
fhancially, it has never before embarked upon an 
i .ustrial venture of this nature on its own account. 
the patents to be exploited belong to the Elektro- 
1 tall Company, and this company have to supply 
ail the drawings and assist at the erection, whilst 


which has the right to exploit the patents within 
Sweden, subject toa payment of 2 kr. (2s. 24d.) 
per electric horse-power at each installation, and 
a royalty of 1 kr. 25 Gre (1s. 43d.) per ton of iron 
produced under the patents of the Elektrometall 
Company ; the present experimental installation is 
exempt from royalty. A site has been secured 
at Stallblacka, and a most favourable arrangement 
has been made with the Trollhiittan Falls Power- 
Station for the supply of electric power. This will 
provide 3000 horse-power of three-phase alternate 
current at 25 periods and 10,000 volts during two 
years for a price of 10,000 kr. (550/.) per year, 
subject to the sanction of the Government, the 
Trollhiittan Power-Station being State property. 
The Jarnkontoret, in connection with this arrange- 
ment, has drawn attention to the results of 
electric smelting at Domnarfoet and Nykroppa. 
In the experiments various kinds of iron ore 
have been used, such as Griingesberg iron ore 
containing phosphorus, briquettes free from phos- 
phorus, Tuolluvara ore free from phosphorus, 
either separately or together with iron ore, free 
from phosphorus, from the Virmland mining district. 
The consumption of charcoal has been about one- 
third of the quantity used in ordinary blast-fur- 
naces. The efticiency so far obtained in the 
electric furnace has only reached 58 per cent., 
whilst at an ordinary blast-furnace it can be raised 
to 80 per cent. ; but it is confidently expected that 
a new furnace will materially reduce the loss, 
through various alterations in the construction. 
A couple of smeltings of the electric pig iron 
from the Tuolluvara ore were effected at Nykroppa 
in a 10-ton Martin furnace. The iron in ques- 
tion was extremely hard set on account of the 
blast-furnace going cold, and owing to previous 
experiences with the smelting down of all white pig 
iron it was expected that the charge would prove 
cold and sluggish. The contrary, however, was 
the case, and the pig iron in question by no means 
showed the ordinary poor qualities of the all-white 
pig iron ; it was like an all-gray pig. The tubes 
rolled and cold-drawn from this product proved 
very satisfactory on being tested. The reason 
for the State granting such exceptional con- 
ditions to the new electric smelting concern in 
the matter of electric power from the Troll- 
hattan Power-Station, and the letting of State 
territory at Stallbocka for the new installation at 
arent of 1000 kr. (55l.) per year for three years, 
is to be found in the belief that the success of the 
process would prove of vital importance to the 
Swedish iron industry, and result in an increase in 
this industry, which would benefit the whole 
country. Should the experimental working prove 
successful, the time may not be distant when a 
considerable portion of the water-power which the 
State owns in Lapland, in the vicinity of the large 
iron deposits, more especially in the Lulea River 
district, might be exploited in the bate of 
pig iron by the eleetric process. ater power 
owned by the State in other parts of the country 
might also be applied to the production of pig iron by 
such process. it may be said that the possibility of 
developing a large iron industry in North Sweden 
is entirely dependent upon the success of the 
electric process. 








Giascow UNIVERSITY ENGINZERING SocteTy.—A meet- 
ing of this Society was held on Thursday, the 4th inst., 
when Mr. Parker Haigh, B.Sc., read a paper on ‘* Three- 
Phase Motors with Speed Control.” The paper dealt 
with the cascade and pole-changing as gm of windings, 
and showed the advantages to be gained by the adoption 
of the latter when a reduced speed in the motor was 
required, even for short periods. A motor capable of 
developing 100 horse-power as an ordinary single-speed 
motor gave 85 horse-power when used as a two-speed 
motor with the same upper speed, and this was accom- 
plished with an efficiency of over 90 per cent., against 
about 45 per cent. for the single-s motor slowed duwn 
to half-s by the usual method of employing resis- 
tances. Various railway equipments by Continental firms, 
and also colliery installations by English and Scotch 
firms, were described, and home firms were shown to be 
well to the front in this class of motor. There was also a 
meeting of the Society on Thursday, the 11th inst., when 
Messrs. R. Stokes and J. Cunningham (of Messrs. William 
Beardmore and Co., Limited) contributed a paper on 
** Experiences with Oechelhauser Gas-Engines in Great 
Britain.” This dealt with early designs of engines on 
the Oechelhauser principle, and showed how the diffi- 
culties at first experienced had been successfully over- 
come. The comparative cost and respective advantages 


of steam or gas-engine power-plants were also considered, 
and the possible developments in the near future were 
outlined. An interesting design of a large vertical en- 


THE ROYAL COMMISSION ON CANALS 
AND WATERWAYS.—NO. X.* 


Tue Royal Commissioners on Canals and Inland 
Navigation during their sittings have had placed 
before them a considerable amount of engineering 
evidence of great interest. As a matter of fact, 
however, the whole question of canals in this 
country turns on freight problems. Mr. H. C. 
Peake, one of the witnesses, has had this aspect 
of the question under consideration for many years, 
and as managing director of the Walsall Wood 
Colliery Company, and a member of freighters’ and 
other associations, he is thoroughly conversant with 
this phase of the problem. His evidence taken by 
itself would have been most valuable, but coming 
as it did a year or two after somewhat similar 
evidence from South Staffordshire traders, it proved 
a rather tedious method of refreshing the memories 
of the Commissioners. 

Mr. F. Rayner, in evidence given on behalf of 
the Trent Navigation Company, laid serious com- 
plaints against the Great Northern and Midland 
Railway Companies for the methods they adopted 
with the canals under their control. He referred 
more especially to the Nottingham and Grantham 
Canals of the former, and the Cromford and High 
Peak Canal, owned by the latter company. Speak- 
ing generally, it was complained that traftic was dis- 
couraged, ice left unbroken, dredging not efficiently 
performed, and water diverted from canal to railway 
purposes, or even sold to private individuals, in 
spite of the fact that at regular periods the canals 
were not filled to the ordinary level necessary for 
navigation. The indictment included the non-repair 
of Butterley Tunnel, on the Cromford Canal. This 
tunnel had fallen in owing to coal being worked 
below it, and water which previously went to feed 
the Great Northern Railway Company’s canals was 
prevented from flowing to the eastward. The latter 
company submitted to this loss without attemptin 
to find any fresh supply, or calling upon the Midland 
Railway Company to replenish their canals by re- 
opening the Butterley Tunnel, or collecting and 
storing water for the purpose. Mr. Rayner further 
stated that railway companies owning lines of steam- 
ships to the Continent and elsewhere favoured, 
in the rates charged, the goods which were sent 
by rail rather'than those forwarded by waterways. 
Appendix 6 of the report is a reprint of correspond- 
ence with the Lancashire and Yorkshire Railway 
Company, which appears to bear this out. 

Mr. W. F. Martin, of the Mount Sorrel Granite 
Company, was examined before the Commission 
at considerable length. He handed in Tables, &c., 
reproduced in Appendix No. 7. This gives a state- 
ment of the traflic sent from the company’s wharf 
on the Leicester Navigation from 1875 to 1906. 
The tonnage is shown to be gradually falling off. 
This is especially noticeable over the canals owned 
by railway companies. Stone is sent to Uxbridge 
on the Grand Junction Canal, 120 miles away, at a 
cost of 0.62d. per ton per mile, and this rate 
obtains to places where water carriage is avail- 
able; but where there is no canal competition 
from Mount Sorrel, the rate is about 0.80d. per ton 
per mile. Freights to places where the canal is in 
the hands of railway ——— varied from 1.16d. 
to 1.33d. per ton-mile. The latter is just double 
the figure of 0.62d. charged for consignments on 
the Grand Junction Canal. 

The secretary of the Salt Union also gave evi- 
dence with especial reference to the River Weaver 
and the Trent and Mersey Navigation, particulars 
of which had been twice or three times previously 
fully explained to the Commissioners. 

The venue was then changed to the Fen districts, 
and witnesses for the Nene raised a question which 
had not to that time been placed clearly before the 
Commissioners. We refer to the relation between 
drainage and navigation. The Nene is, a very 
sluggish river, and the traftic, which is small, is 
confined to boats of small beam, the locks being 
only 10 ft. wide. Drainage is a more important 
feature than traffic. A rate levied on the land 
under an Improvement Act of 1852 provides an 
income of about 4000I., as against 3301. received from 
tolls, two-thirds of the latter amount being taken on 
the 12 miles between Northampton and Welling- 

* The previous articles on this subject have appeared 
in ENGINEERING as follows:—No. I., November 2, 1906; 
No. II., November 30, 1906; No. III., December 28, 
1906; No. TV., January 18, 1907; No. V., February 8, 
1907 ; No. VI., May 3, 1907; No. VII., June 14, 1907 ; 
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borough. The cost of maintenance and repairs 
averages 15501. per annum for locks, sluices, dredg- 
ing, &c.; of this sum, dredging accounts for 4501. 
This expenditure is directly useful for the purposes 
of navigation, and also helpful to the drainage. The 
lock-gates on the Nene are opened in times of flood, 
and are so kept open sometimes for as long as three 
months. The wear and tear is necessarily very 
great indeed under these conditions. There exists 
a statutory obligation to keep the river open to 
navigation ; but for this it seems probable that the 
length between Northampton and Peterborough, 
60 miles of waterway, would have become derelict. 
There are thirty-four locks’ and ten staunches to 
deal with a fall of 175 ft. on this length of the 
river, as well as numerous fords which may not be 
deepened, and which only provide 3 ft. at ordinary 
water-level. The land in the Nene Valley is 
subject for drainage purposes to a rate which is 
divided into two :—(1) An outfall tax of 1s. 6d. to 
1s, 8d. per acre ; (2) a district rate of 4s. per acre, 
varying according to locality, some land paying as 
much as 16s., and some as little as 1s. per acre. The 
money raised—194,0001., of which Wisbech found 
40,000/.—was expended at Wisbech in endeavouring 
to improve the outfall, but with little, if any, suc- 
cess. From Peterborough to the outfall at Wis- 
bech is 20 miles, and the surface fall to high water 
is only 10 ft. 

The drainage area of the River Nene is 1007 
square miles; its length is 99 miles, with tributaries 
52 miles in length. There are no less than five 
authorities concerned with this length of waterway, 
and there are, in addition, numerous bodies who 
have charge of the banks. The navigation should 
really extend as far up as Northampton, a distance 
of 80 miles. An injunction obtained by the Duke 
of Bedford prevents the deepening of the river below 
Peterborough, lest the irrigation of the Thorney 
estate should be prejudiced by an inflow of brackish 
water. The prospects of navigation on the Nene 
seem somewhat similar to those on the Ouse, 
referred to in Article VI., on May 3, 1907. 

The River Welland drains an area of 700 square 
miles, and was formerly navigable to Stamford. In 
its present state it is navigable only to Market 
Deeping, and thus far only in times of flood. From 
evidence given by Mr. Plowright, it appeared, as 
previously stated before the Commissioners, in con- 
nection with the Fen rivers, that there was very 
little traffic, and navigation on the various drains 
was not encouraged by the Drainage Commissioners. 
Ina purely agricultural district we think it is fairly 
clear that no money could be economically spent 
in fostering navigation. Mr. Plowright’s evidence 
referred to 106 miles of waterway, all of which were 
navigable in connection with the River Ouse, and 
on this length there were ten separate jurisdictions, 
over one of which a Mr. Simpson, as mentioned in 
our article of May 3, 1907, has control. 

Tt will come as a surprise to many of our readers 
to be told that sea-going vessels have in the past 
plied from Norwich to the Continent. Such, how- 
ever, is the testimony of Mr. H. E. Collins, M. Inst. 
C.E., City Engineer of Norwich, and engineer to the 
River Yare Commissioners. The Yare is maintained 
to a depth of 8 ft. 10 in., and this obtains along the 
Wensum as far as the Foundry Bridge at Norwich, 
above which the depth is only 4 ft. 10in. Some 
years ago steamers carrying from 300 to 340 tons of 
cargo were specially built to trade on these rivers. 
The trade developed proved profitable, so the rail- 
way company re see their charges till they beat 
the steamers off. Having done this, the rates by 
rail were, in most instances, put back to the 
original figure. Mr. Collins produced an estimate 
for deepening the rivers to 15 ft. at a cost of 
300,000/. He spoke of the numerous important 
manufactures carried on in Norwich, which has 
a population of 120,000 inhabitants, and is the 
natural centre of distribution for a large agricul- 
tural district. In view of trade which he thought 
might easily be developed, he wished to provide for 
steamers carrying 500 to 600 tons. There are no 
locks on this stretch of river, and the bridges be- 
tween Norwich and the harbour at Yarmouth are 
all of movable yf a 

Mr. Fuller, of King’s Lynn, formerly manager 
of the Eastern Counties Navigation and Transport 
Company, gave, in his evidence, an_ instructive 
account of the operations of that company on the 
waters of the Ouse, Cam, Lark, and other tributary 
rivers, as well as on the contiguous drains. The 
company was established in 1889 by the Marquis of 
Bristol and other landowners, in alliance with 





traders in the district, to endeavour to revive 
inland navigation in the Fens. A very large sum 
of money was spent in the effort to re-open naviga- 
tion on the River Lark as far as Bury St. Edmunds, 
28,0001. was paid to the contractor alone, and 
this, of course, was only a portion of the outlay. 
The plans were ill-considered, and Bury St. Edmunds 
still remains dependent on the railway. In pre- 
railway days there was considerable trade by way 
of the River Lark. 

The Eastern Counties Company owned a steam- 
barge carrying 40 tons, three steam-tugs, sixty 
barges and lighters carrying about 20 tons. Twenty- 
five thousand tons was the greatest amount of 
traftic handled in a year, and in 1894 the company 
went into liquidation. It was carried on under a 
receiver until 1900, when it was wound up. The 
manner of handling the traflic was given in minute 
detail by the witness, who put in appendices stating 
the comparative cost of carriage, by rail and water, 
from King’s Lynn to Cambridge, Peterborough, and 
other towns, and also a trading account, which shows 
that the company issued 40,000/. capital, and 
obtained 11,0001. by means of advances and over- 
draughts, so that the maximum tonnage per annum 
was about half a ton for every 1l. of capital. A state- 
ment also shows the cost of haulage by horses on 
the Ouse and Cam, where there are no locks, to be 
0.170d. per ton-mile. The train employed consisted 
of five boats, of 20 tons each, and two horses took 
the 100 tons united cargo a distance of 224 miles. 
Mr. Fuller stated that the rates levied for drainage 
purposes on the various Fen rivers, including the 
Great Ouse and Little Ouse, vary from 1s. to 4s. per 
acre, while on six March districts of the Middle 
Level one contributes 1s., and the others vary from 
2s. 6d. to 3s. 9d. per acre as an average. The plant 
in use included engines able to pump 100 to 130 
tons of water a minute. 

At anearlier datein the sittings of the Commission, 
Mr. Oliver Bury, the general manager of the Great 
Northern Railway, tendered evidence with refer- 
ence to the canals owned by that company, stating 
that the Witham River Navigation and Fossdyke 
canals were well maintained, and that there was no 
good ground for desiring any alteration or improve- 
ment. Three traders from Lincoln appeared, how- 
ever, to traverse the statement. They complained 
that the Fossdyke was closed on Sundays, so that 
on one occasion the entrance lock from the Trent at 
Torksey being closed, a lighter had grounded in the 
Trent on a falling tide, and was unable to float 
again until the spring tides six days afterwards. It 
was further stated that in summer, owing to 
inefticient pumping, the depth of water fell from 
5 ft. 2in. to4 ft. 8 in., so that 100-ton lighters had 


to be lightened at considerable expense to enable | " 


them to reach the works. Nineteen-twentieths of 
the traftic between Lincoln and Hull was said to 
be in bulk timber, seeds, and so forth, more suit- 
able for carriage by water than by rail, as it was 
discharged over the ship's side into lighters at Hull 
and delivered at Lincoln as quickly as by rail. This, 
of course, could only go by canal when the tide 
served. The evidence is very interesting as show- 
ing how, under certain conditions, successful com- 
petition for traftic can be maintained by canals. 
The witnesses were invited to furnish the Com- 
missioners with statistics of trade between Lincoln 
and the Ports of Goole, Hull, Grimsby, and Boston. 
They appear, however, to have neglected to do this, 
possibly because of the paucity of tonnage between 
these places. In spite of this omission, however, a 
suggestion was made for a canal from the Ancholme 
to Lincoln, a distance of 10 miles, in order to 
shorten the voyage from Hull to 37} miles, and 
compete with the Trent route, which is 76 miles 
in length. This is an uneconomical proposal, for 
the execution of which no estimate was forthcoming. 








Lower Ecyprt Raitways.—An agreement has_ been 
arrived at between the Egyptian Minister of Public 
Works and the Council of Administration of the Lower 
Egypt Railway. By this agreement the company obtained 
a concession of six new lines, comprising altogether 
95} miles, the company’s network being thus increased to 
163? miles. The necessary plans are to be lodged by the 
company before the close of December ; and three years, 
dating from the approval of the plans, are allowed for the 
execution of the works. The concession of the old net- 
work was to have expired in 1948, but it has been ex- 
tended to June 29, 1954, when the concession of the new 
network arrives at maturity. The Egyptian Govern- 
ment reserves to itself the right of purchasing the whole 
network 15 years after the approval of the plans. This 
extends the period for the purchase of the original net- 
work by eight years, 





“STRESSES DUE TO BENDING AND TWIST- 
ING AND THE DESIGN OF SHAFTING.” 
To THE Epitor oF ENGINEERING. 

Sir,—Will you kindly allow me to make a few brief 
remarks which have been suggested by Professor Jenkins’ 
article in last week’s ENGINEERING ? 

Professor Jenkins has treated the subject in a thoroughly 
practical manner, and has pointed out that ductile 
materials do not all follow the same law of failure. But 
there appears to be an impression that a material must 
follow one of the laws of failure under combined stress, 
and the present article does not dispel that illusion. 

Considering stresses in only two dimensions, I now 
prefer to deal with the principal stresses, calling the 
maximum P, and the minimum t.. The maximum-stress 
theory then states that P, = constant, the St. Venant 
theory assumes that P, —m P; = constant, in which m is 
approximately 0.3, and the shear-stress theory is expressed 
in the form P, - P; = constant. If an equation x P, —mP.,= 
constant Le found to fit a series of tests, the value of m 
indicates which law is most closely obeyed. 

All the figures available for ductile materials indicate 
that m is ater than unity under combined bending and 
twisting; but when all methods of loading are considered, 
m varies between 0.8 and 1.7 (I give these figures from 
memory). I expect to deal with this matter at greater 
length in a paper to be read before the Physical Society on 
the 26th inst. 

The angles of the fractures of ductile materials will not 
be accepted as evidence of the stress causing failure, be- 
cause the theoretical angles are calculated from formule 
which do not hold after the yield-point. 

have already shown (Proceedings of the Physical 
Society of London, vol. xx.) that cast iron yields suffi- 
ciently before fracture to allow the stress distribution to 
be altered. The law for cast iron was found to be 
P, — P; = 33,500. The points never fit the line very 
well. 

In a future paper the writer hopes to show that a 
perfectly brittle material follows the maximum stress law 
very closely. No material exactly follows either of the 
standard laws, but I venture to suggest that all cases for 
all metals will be most wavelet met by adjusting m 
to suit the material and the conditions of loading. 

Since the shear-stress law was not considered new thirty 

ears ago, and the maximum-stress theory was in vogue 
toes before Rankine’s time, it will be an exceedingly long 
time before these Jaws are generally associated with the 
names of Guest and Rankine. 

Yours faithfully, 
Wat ter A. Scoste. 

City and Guilds Technical College, Finsbury, E.C. 





To THE Epitor OF ENGINEERING. 

Srr,—Professor Jenkins, in his most interesting article 
in your last issue, revives the question of combined 
stresses, which created so much discussion in your 
columns about a year ago. I think this article is some- 
what misleading, in that the author attempts to sharply 
distinguish between the spheres of influence of the two 
formule of Rankine and Guest. The author’s argument 
is that if the factor of safety in tension is less than the 
factor of safety of the maximum shear, the material fails 
by tension, and Rankine’s formula applies; if the factor 
of safety in shear is the smaller, Guest’s formula is to be 


In all semi-ductile materials, however, failure does not 
occur across planes of maximum tension or along planes 
of maximum shear, but nearly always on some plane inter- 
mediate to these two; for instance, ordinary steel usually 
fails by shearing across planes inclined at about 55 deg. 
to the axis of principal tensile stress; the shear stress on 
this plane is less than the maximum, but the tensile stress 
associated with it is greater, and the material fails under 
the combined action of the two stresses. The predominat 
ing factor in this case is the shear stress ; in harder steel 
direct stress may be of more importance, but in no case 
can the supplementary stress be igno’ : 

Medium steel when tested in tension generally fails 
more or less by shearing on conical surfaces ; in this case 
the true tensile strength is indeterminate, and for this 
reason Professor Jenkins’ method could not be applied. 

To deal completely with the problem of combined stress, 
one really requires to know the exact relationship between 
direct stress and shear stress such that the two com- 
bined are just sufficient to cause failure. Unfortunately, 
this most important field for investigation seems to have 
been quite neglected ; for this reason any analysis of the 
problem can only be very approximate. _ 

In the absence of any exact information, I assume 
that the material fails by shear, but that the ultimate 
resistance to shear is weakened by an amount which 
is proportional to the direct stress. ; 

‘aking as an example a material which has an ultimate 
shear strength of 50,000 Ib., and which fails in tension 
at 65,000 Ib. per square inch on planes inclined at 55 deg. 
to the axis of tension, it will found that across the 
plane of failure there is a shear stress of 30,500 lb. per 
— inch, and a direct stress of 43,600 lb. per square 
inch. 

If D is the direct stress, the ultimate shear stress of the 
material is given by 


50,000 — D approx. 
) must not exceed 50,000 Ib. per 


square inch, and failure will occur on that plane in which 


$= 

D 

Therefore (: +< 
(s + = ) is a Maximum. 


Considering the equilibrium of the forces D, s, and p, 4, 
On any plane inclined at an angle @ to the axis of p, 
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and 
tan 20 = 2(p + 9), 


4q-p 
Substituting in the former Pic we get :— 
6+3 = 
(p+oP_ , @4q-p) pp (4q —p)p 
Jo p+ wg Jip +0q 4 4/5 p? + 209? 


which reduces to 
.* ; 4(./5 p + 20 q? + p) 


and this is to be equated to the ultimate shear stress gq’. 

It will be seen that this formula is in form somewhat 
intermediate between the Rankine and the Guest formula; 
but since it deals with a more probable cause of failure 
than Guest’s maximum shear hypothesis, it gives lower 
results of p and q than Guest’s formula does. 

Of course, this formula can have no claims as to accu- 
racy ; it is based only on very rough generalisations, and 
only represents a method of dealing with the problem, 
but I believe that the ideal formula can only be arrived at 
somewhat in this way: by considering both the direct 
stress and the shear stress, and their mutual effect in 
causing failure. 

Yours faithfully, 
Harotp V. Hert. 








EXPERIMENTS ON STEEL BARS UNDER 
COMBINED STRESS. 
To THE EpiToR oF ENGINEERING. 

Sir,—Referring to the article by Professor C. A. Smith 
in your issue of August 20, page 238, on some experi- 
ments on solid steel bars under combined stress, I desire 
to say that I object to the method of treatment of the 
subject. The article is so arranged as to exclude my 
work from any part in the solution of the questions under 
discussion. : 

I do not care to enter into a controversy concerning 
the relative merits of the investigations that have been 
made, but I do insist on fair treatment. My investiga- 
tions were made with strict conformity to all the difficult 
points involved. The instruments used in measuring 
deformations—and these are described in my reports— 
were those accepted by engineers generally as being 
exact. Every precaution was taken to secure perfect 
axial loading. My critic insinuates that the spherical 
bearings used did not, and will not, give correct axial 
pull; but he uses such bearings in his own tests, and, 
apparently, knows of none better. His claim that there 
is considerable eccentric pull, even when these bearings 
are used, has never been demonstrated by sufficient 
published data. Until this is done this claim cannot 
stand. 

The exhibition of Fig. 1 in the article referred to above 
is unfair, inasmuch as it takes into account only a portion 
of my work,'when all this work has been summarised 
(Proc. Am. Soc. Testing Materials, 1908), and the 
results plotted showing the shear to be the controlling 
factor. The results, it is true, are not as uniform as 
could be desired, but considering the variation of 
material of the same bar, as shown by the results of 
tests in simple tension and torsion, it is not to be ex- 
pected that the results under combined loading would be 
constant. The equation of the curve averaging the results 
cay tests is given in the above reference, and is as 
OHOWS :— 

4a? 
2— M2, + Mi, : 
M.? = M% + M 2( = ) 

It is true that this isan empirical formula, and that it 
is not Guest’s Law, and the writer has never claimed that 
itis. The claim that is made is that it shows that the 
shearing strength should control the design of members 
subjected to combined stresses. In case the shearing 
strength equals half the tensile strength it becomes Guest’s 

aw, 

Upon this latter point of the relation of the shearing 
strength to the tensile strength, Professor Smith seems 
able to conclude that the shearing strength may be con- 
sidered half the tensile strength, but he does not publish 
sufficient data to substantiate his position. The tests 
made by the writer (see above reference) show that this 
relation varies considerably, and cannot reasonably be 
considered as 4 to 1. 

It is also unfair for Professor Smith to act as critic upon 
metliods of tests and results of others, and then add his 
own uniform results, without at the same time publishing 
details regarding his methods of tests and results, as all 


| other writershave done. No doubt, of course, his methods 

| are correct, and the results are uniform as given, but the 
— would have been observed if these details had 
een published along with the results. 

In conclusion, I wish to state that my investigations 
were carried out in the most thorough manner, and with 
a full appreciation of the points involved, and that every 
precaution was taken to get correct conditions ; that the 
object of my investigations was to find the behaviour of 
iron and steel when subjected to combined stresses, and 
that the results are such as to show that the shearing 
strength should control the design. These results are 
represented by the equation given above. It is as absurd 
to say that these results are of no value as it is to say that 
the results of tests in simple tension are of no value, 
simply because they are not uniform. 

Very truly yours, 
E. L. Hancock. 

Worcester, Mass , November 8, 1909. 








GUEST’S LAW ON COMBINED STRESS. 
To THE Eprror or ENGINEERING. 

Srr,—It is unfortunate that time does not permit of a 
full analysis of the first article in your issue of Nov- 
ember 12, An immediate protest should be made against 
any formula for mild-steel shafting subject to combined 
bending and twisting other than 


Be = J B+ TA 

For three years, by experimental research and contribu- 
tions to your own paper, my earnest endeavour has been 
to provide a reliable formula for the practical man. To 
find numerous other formule put forward without any 
new data to support them, is, to say the least, discourag- 
ing. Those advanced will be confusing to the designer of 
crank-shafts. 

In your issue of August 30, you did me the honour to 
publish my complete analysis of Professor Hancock’s ex- 
periments. In that article it was proved that it was unsafe 
to build up a formula from them. That analysis has 
never yet been refuted; I submit that, until such a 
refutation is published, and conclusive evidence produced 
that the results are not confusing, no formula other than 
the above should be accepted. 

Yours faithtully, 
C. Atrrep M. Sairn. 

East London College, University of London. 








La 
‘** UNDER TORSIONAL STRAIN.” 
To Tae Epitor or ENGINEERING. 

Srr,—In your last issue “ Veritas” takes me to task 
concerning my own composition, and especially for not 
using my name—if I am not too much ashamed of it. 
But what about “‘ Veritas;” why does ‘‘ Veritas” hide his 
light under a mantle? Is he ashamed of his own gas? 
My object in drawing attention to the bad English used 
is achieved. From the scorching rays of the voluminous 
“Veritas” I modestly retire—the output of my ‘‘ mental 
pabulum™” is sufficient to detect errors obvious to a 
kindergarten child, but I cannot grapple with the 
“* Cacocthes Scribendt,” &c. If he prefers it in future, 
I will be Welsbach, otherwise, I am, 

Yours faithfully, 
A.M.I. Mrcn. E. 








‘““THE ELASTIC BREAKDOWN OF NON- 
FERROUS METALS.” 
To THE Eprror OF ENGINEERING. 

Srr,—In your issue of November 5 you published a 
letter from me under the heading ‘‘The Elastic Break- 
down of Non-Ferrous Metals.” I am interested in the 
subject in two distinct ways, because I have made tests 
of materials under combined stress, and also on account 
of some experience with accurate screws. My original 
letter was written from the latter point of view, and 
Professor Smith’s instrument was the example dealt with 
at greatest length, because his article prompted me to 
write to you. The subject heading was applied by you. 

In order to reply to the correspondence in last week’s 
issue, it will be necessary to consider the subject from 
both points of view. 

It is due to the maker of the instrument, Mr. E. 
Tindall Cook, that I should first make my position clear 
with regard tohim. At the commencement of Professor 
Smith’s article I read ‘‘ this has been supplied by the use 
of an instrument invented and made at the East London 
Coliege, which has been called the ‘sphingometer ;’” 
hence my reference. I now remember that it has been 
stated that the instrument was made by Mr. Cook. I 
cannot take the full responsibility for my slip. Regard- 
ing the limits of accuracy in screws, I have nothing to 
add to the figures given, which are confirmed by the 
authorities on this subject. My figures do not imply any 
reflection on the makers of the instrument; I siapty state 
the limits of accuracy which are possible under certain 
conditions of manufacture. Professor Smith accepts m 
figures. I am willing to credit Mr. Cook’s screw with 
the maximum accuracy obtainable under his stated con- 
ditions, correct to ;; 9) in. When I understood that the 
screw was not cut by a specialist, I doubted whether this 
accuracy was attained, and balanced it by the fact that 
the screw was only turned through a fraction of a revolu- 
tion during the calibration of astrip. It isnow necessary 
to reconsider my estimate, and as an approximation it 

. 1 
may be assumed that the possible error was 5, 4, part 
of an inch. My estimate of the possible error is there- 
fore 5 per cent. for the example quoted, in which an ex- 
tension of y7y5 in. corresponded to 600 scale divisions, as 
found by calibration. 








Now I am told that it was not fair to take the example 
quoted, because the extension might have been y;y5 in., 
and the error would then have oo averaged. Quite 
so, but Professor Smith’s example was misleading. He 
now refers me to a published calibration, which I give :— 


Calibration of Sphingometcr Strips. Specimen Loaded 


























“ in Tension. 
: Value of One 
. Micrometer Scale , 
Strip. 5 as ees Scale Mean Value, 
Divisions. | Divisions. Division. 
in. 
No. 1 17 662 0.0000256 
17 660 0.0000257 
16 617 0,0000259 0.0000257 
17 620 0.0000270 
No, 2 17 625 0.0000272 
16 592 ©.0000272 0.0000271 
17 709 0.0000240 | 
No 3 17 705 0.0000242 
16 (63 0.0000241 0.0000241 





I had not seen these figures when 1 wrote my former 
letter, but they speak for themselves. It is also neces- 
sary to remember that here 600 divisions correspond to 
0.015 in. approximately, so that for this example my 
estimate of the error would be less than 1 per cent., whic 
is much better than is indicated by the figures. Professor 
Smith appears to ignore an abnormal reading. 

I must now protest inst the statement that I suggest 
that Professor Smith claims the credit for inventing the 
twisted strip. My reference to the matter was only 
indirect. I said :—‘‘ Mr. Smith calibrates his adaptation 
of the Ayrton-Perry twisted strip, which he calls a 
‘sphingometer,’ &c.” I fail to see the suggestion ; but, 
as an old student of Professors Ayrton and Perry, the 
strip was the first thing which I noticed about the instru- 
ment ; indeed, it is the most important feature in its 
design, and if the credit for this has been given to Ayrton 
and Perry, why is Professor Smith so sensitive on this 
0int? Igave no thought to the matter, but since it has 

xen raised I have referred to the descriptions of the 
instrument. In his original paper Professor Smith does 
not mention Ayrton and Perry, but the omission has 
since been corrected. 

I am also said to suggest that Professor Smith claims 
the discovery of the fact that the angular deflection of 
the mirror used with the twisted strip is proportional to 
the elongation of the strip, Idid not make even the most 
obscure reference to this matter. 

Professor Smith now forces me into a phase of this 
discussion which I purposely avoided. I am compelled 
to refer to certain matters which I should have preferred 
your readers to notice for themselves. 

In the paper which contains the original description of 
the sphingometer (Proceedings of the Institution of 
Mechanical Engineers, 1908, page 700) it is shown that 
during experiments on columns it is necessary to deter- 
mine Young's modulus for the material, and to note the 
exact load at which bending of the strut commences. A 
new type of instrument was constructed to accomplish 
this, and the three strips were employed, so that bending 
of the specimen was indica by the unequal movement 
of the strips. After the instrument was made, it was 
tested on specimens in tension and compression, and 
because the load deflection di ms for the three strips 
did not coincide, it was omnialod that there is usually a 
considerable bending action on a specimen loaded in ten- 
sion. Then the values for E are calculated from the strip 
readings, and the values obtained are those given in 
my previous letter: 24,600,000 Ib., 26,900,000 Ib., and 
Se ee square inch. Professor Smith makes 
several misleading statements. He says, ‘‘ The stress- 
strain diagrams for curves 1, 2, and 3 are probably not to 
be read directly.” ‘‘The three strips of the instrument 
measure extensions so long as the column does not bend.” 
This certainly implies that the extensions of the strip 
directly indicate those of the specimen. The strips always 
measure their own extension, but only that of the speci- 
men directly when the load is central. When the load 
is eccentric, even when the curvature of the specimen is 
not considered, the deflections of the strips do not repre- 
sent the extensions of the specimen. hen Professor 
Smith says that the values of E are calculated on the 
assumption that there is no bending of the specimen, he 
implies that the values apply to the specimen, if in- 
directly, and he only neglects the stretch of a strip due to 
the curvature of the specimen by bending. Professor 
Smith explained that the correct values on the sur- 
face of the specimen should be calculated separately, 
but that it was extremely misleading to give values for 
E which have no meaning in relation to the specimen. 
It is equally so to plot the three separate readings from 
the strips, because I submit that the average reader 
assumes that the corresponding scale deflections represent 
the extensions of the specimen in the corresponding 
positions. To show how misleading this is, allow me to 
— an example, For simplicity, I will assume that 
there are only twostrips, arranged exactly opposite to each 
other on the specimen. The diameter of the specimen is 
taken as 1 in., and the centres of the strips are considered 
to be 1} in. from the centre of the specimen. Now sup- 
pose that one side of the specimen elongates an amount 
x, but the opposite side retains its original length. The 
strip on the elongated side indicates a stretch 2 7, and 
the other strip is shortened by an amount z. The be- 
haviour of the strips does not correspond to that of the 
specimen, nor is it easy to deduce the latter without 
special calculation. With three strips the matter is still 
more complicated, and the reader is given quite a wrong 
——— of the behaviour of the material. ‘ 

‘o emphasise the necessity of measurements in three 
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»lanes, Professor Smith quotes an example in which the 
maximum stress, due to tension, was approximately three 
times the mean stress. He claims that this test would 
have as normal by an observer using, say, a 
Ewing extensometer (the load must have acted } in. out 
of centre on the 1 in. diameter specimen). Surely this 
statement defeats itself. Again, referring to the tension 
test for which the values of E were given, in which the 
percentage differences in the strip readings were appa- 
rently about three times as large as those in the worst 
case plotted in the present paper, tension tests, H G 5!, 
I have estimated the ratio of the maximum to the mean 
stress, and find it to beapproximately 1.14: 1. The maxi- 
mum is 14 per cent. greater than the mean stress. This 
is not nanety sb bad as the curves and the values of E 
make it appear, and yet it appearsto be a bad case. Iam 
not able to check any other values, but it appears that 
the greatest difference in the case of the results plotted 
(ENGINEERING, October 29, 1909) is not more than 3 per 
cent., and probably the usual difference is of the order of 
1 per cent. (I submit that all these results might be attri- 
buted to errorsin calibration). In Table A, page 597, the 
ratio of the maximum to mean direct strain is in one case 
given as 1.458. Were these values obtained directly from 
the strip readings, or were they corrected to the surface 
of the specimen’ In the latter case I have no hesitation 
in saying that the test was very carelessly made; in the 
former, why are these values given’? they have no mean- 
ing, and are misleading. 

he instrument is believed accurately to measure strains 
of at least one hundred thousandth part of aninch. What 
does this mean? The sphingometer will no doubt indi- 
cate this extension; but I doubt whether, on considera- 
tion, Professor Smith will claim that it will accurately 
measure it. The statement implies that the instrument 
is accurate to at least 0.00001 in. My reference to the 
Whitworth machine proves that I appreciate the differ- 
ence between the limits of accuracy indicated. 

There is yet another point to consider—the sensitiveness 
of the instrument. I have already admitted that. The 
instrument was apparently designed for use on columns, 
and the sensitiveness was valuable, because the first bend- 
ing of the column could be detected. So far I am in 
complete agreement with Professor Smith. But when 
he uses the three ings to determine the ratio of the 
maximum tothe mean stress, we begin to differ, especially 
in the case of tension specimens. The question of the 
accuracy of the readings is introduced, and the readings 
must be corrected to the surface of the specimen, and if 
this is done Professor Smith’s case for eccentric loading is 
very weak. Let us consider a tension test. The load- 
deflection curves for the three strips are different, and 
deviate tremendously from straight lines. If the elastic 
limit be required, it is necessary to draw a mean curve. 
If one curve could be used to detect the elastic limit, the 
high sensitiveness would be valuable, because equal de- 
flections would correspond to at least approximately equal 
extensions, whatever the scale: But when the curves are 
combined, the accuracy is limited by that of the method 
of calibration, and the great sensitiveness is then useless. 

There are several other points with which I should like 
to deal, but these must be left for a future occasion, and 
I must apologise because this letter is already very long. 

At least Professor Smith now claims a degree of accu- 
racy only equal to that of the Unwin or Ewing extenso- 
meters, 

Yours faithfully, 
ALTER A. SCOBLE. 

City and Guilds Technical College, Finsbury, E.C. 








ARTIFICIAL ELASTIC LIMITS. 
To THE EprTor oF ENGINEERING. 

Sir,—It is extremely good of Mr. C. E. Larard to 
reply, at such length, to my inquiries concerning his 
recent paper before the British Association. I am con- 
vinced that the matters mentioned are of such import- 
ance that some further questions are excusable. It is, I 
believe, to the advantage of other workers that the 
various points should be discussed in your columns, and 
I am therefore trespassing again on Mr. Larard’s good 
nature. 

1. The “ primary elastic limit” is used to express ‘‘the 
limit of proportionality ” for the first (or initial) elastic 
limit of each experiment made by Mr. Larard. Had the 
material been annealed, would the elastic limit (or L.P.) 
have been lower? If sc, they surely the lowest value 
obtainable is the ‘‘ primary elastic limit.” Can we agree 
on that fact ? because it is, I think, vital. 

2. Concerning the connection between overstraining 
and alloying, Mr. Larard saya, ‘‘I find it impossible to 
reply fully to this question at the present time.” May I 
remark that, as far as my own experiments are concerned, 
I am led to believe that the two phenomena are due to 
different causes, Apparently overstraining does not 
affect ultimate strengths, while alloying does. Further, I 
find that overstraining mild steel in a tension test lowers 
the elastic limit in compresiion by approximately the 
same amount that it is raised in tension.* 

3. _A large number of experiments have been made at 
the East London College on the question of the effect of 
heat treatment and overstraining on mild steel. It has 
been proved conclusively that the general effect is the 
same whether the stress on the material be tension, 
torsion, or compression.t| That was possibly known, 
although at the time the experiments were made we could 
find no figures on the matter. My question now is con- 
cerning the works process, not the college laboratory 
method. What is the works process recommended ? 


* Journal of the Junior Institution of Engineers, July, 
909. 


“+ Ibid. 





4. Possibly this is the most important matter at the 
present moment. It affects the design of all torsion- 
machines. Two fundamental facts have been overlooked 
in the construction of static testing-machines used for 
estimating the stress at the elastic breakdown of a 
material. (a) The torsion-machine subjects the specimen 
to bending as wellas torsion ; (b) the tension-machine sub- 
jects the specimen to bending as well as tension. The 
effect of (a) upon the results of the countless experiments 
on torsion elastic limits is difficult to gauge. The effect 
of (6) has been recently demonstrated _- the method of 
measurement of strains in three planes. It is essential, 
it seems to me, to face the problem of (a), for in a few 
theoretical cases which I have worked out it makes a 
very great difference. . 

Again, I express sincere admiration for the painstaking 
work of Mr. Larard, in experiments and in his replies to 
my questions. Frankly, I am a little fearful that he may 
make—that everyone who does torsion-testing will make 
—wrong deductions, unless they eliminate bending during 
torsion. The effect of (b) has so astonished me that I am 
anxious to warn others. It is now easy to test the effect 
of (b); to eliminate it is, apparently, impossible, It is 
necessary to use a different type of torsion-testing ma- 
chine if (a) is to be eliminated. I offer the suggestion 
now ; it would, of course, be easier to keep it until the 
improved machine is designed. Meantime, perhaps, Mr. 
Larard will furnish his views. 

Yours truly, 
C. ALFRED M. Sra. 

East London College, University of London. 








BRITISH AND GERMAN SHIPBUILDING. 
To THE Eprror oF ENGINEERING. 

Sir,—In your issue of October 15 last you make re- 
ference to what purports to be utterances of mine relating 
to British and German shipbuilding, which, however, are 
in some respects incorrectly reproduced. The source of 
the information was probably Der Tag, of August 17 last, 
and I shall he obliged if you will kindly look at the real 
text of my utterances again. I did not assert that the 
British yards built better than the German ones. I am 
not of this opinion, and such a belief might easily be 
fraught with fatal results for Britain. In view of the 
large number of orders for war-vessels that have been 
placed in your country for foreign navies, and even by 
countries that were formerly customers of Germany, my 
intention was, amongst other things, rather to point out 
that, with her new-design Dreadnoughts and heavy, swift 
armoured cruisers, Britain had made an important new 
departure, and that it was therefore intelligible that 
foreign countries that were unable themselves to build 
war-vessels should give their orders to a country which 
played a leading part in this domain; such a country, I 
said, was Britain. 

Yours faithfully, 
PROFESSOR FLAMM. 

Nikolassee, Berlin, November 12, 1909. 








NAVAL ENGINEERS. 
To THE Eprtor oF ENGINEERING. 

Srr,—I was very much interested in, and very pleased 
to see, the leading article in your issue of the 5th inst. 
It is extraordinary that engineers have so little influence, 
as you say, in their corporate capacity. 

We each, of course, see more of that which concerns our 
immediate surroundings; and I, being in the Navy, 
actually observe most the position of the engineer there. 
As you remark, had the engineering institutions of the 
country insisted that the naval engineer should be given 
the power and status that are necessary for the good of 
the Navy and the nation, he would, no doubt, have 
received them some years ago. 

And this, it appears to me, is the only way in which 
engineers in general will gain and hold the position they 
should in the world’s affairs, by combining together in 
institutions which should maintain a high standard and 
require their members to act up to it, and by their taking 
the part of the engineers whenever and wherever neces- 
sary. 

Looking at my own particular line—naval engineerin, 

one sees engineers in charge of large bodies of men wit. 
no control over them in any way. 

When an officer is required to superintend the mecha- 
nical training, the engineer, who is surely capable of 
doing this, is over, and instead of an engineer- 
captain a captain is appointed. 

Vhenever possible, the engineer in the Navy is passed 
over and slighted. Take an instance of the discipline. 
A senior engineer-lieutenant orders a man, who has 
refused duty, to carry on with his work, and the man 
again refuses. He is then taken before the officer of 
the watch on deck, who happens to be a young sub- 
lieutenant. This officer orders the man to go to his work, 
and he immediately does so. 

This is a sample of what happens in the Navy under 
present conditions, and, as anyone can see, renders the 
task of the naval engineer most difficult and annoying, 
and in war time might easily lead to serious trouble, and 
possibly disaster. In every way the engineer in the Navy 
1s hampered, and of the many I have met all are hoping 
to avoid the many pitfalls in their path, and get out of 
the Navy as soon as possible. 

This, Sir, is most regrettable. The engineer, who builds 
up the whole Navy, should be encouraged in every way 
to take a great interest in it, instead of which he is con- 
tinually made to feel that he is in the Navy, but not of 
it. All other lines are fostered and cared for—gunnery, 
navigation, signalling, _——. music, even cookery—all 
have their schools, whered eas can be tried and instruction 
given, but engineering—the basis of the whole of the 





material part of the Navy—has no place it can call its 
own, and the engineers have to pick up their knowledge 
and look after the masses of machinery and men place! 
in their charge as best they can. 

I am very glad, therefore, to see in the address of the 
President of the Institution of Civil Engineers some sig:), 
of the awakening of the engineer to his proper position, 
and hope that he will soon wake up fully and assert hi. 
right to a voice in affairs in which, in your own words, he 
is the only competent authority. 


am, Sir, yours, &c., 
November 12, 1909. Sr. LEonarps. 








OUR ‘* DREADNOUGHTS.” 
Oo THE EpiTor oF ENGINEERING. 
Srr,— Perhaps some of your readers could inform me :— 
Firstly. In firing the broadside turret-guns of the 
Dreadnought class right aft, what effect the “ blast ” has 


on the superstructures ? e ; 
Secondly. What result is to be — if one leg of 
a tripod mast is blown away by a shell when the ship is 


rolling considerably ? 

Thirdly. Is there any objection, structural or other- 
wise, to the following grouping of twelve 12-in. guns in 
six turrets, three forward and three aft—viz., 1 and 2, 
5 and 6 in echelon forward and aft respectively, with 
3 and 4 one deck higher in the central line firing over 
them? This would give six 12-in. firing ahead and 
astern and twelve 12-in. on the beam, and allow an ample 
anti-torpedo-boat armament to be carried in a central 
battery. As regards 12-in. magazines, &c., you would be 
carrying all your eggs in two baskets; however, they would 
have to be of considerable length in the fore and aft line 
to supply three turrets each, and if the outer magazine 
plating were of a vertically oval section, it would be at a 
very considerable distance from the ship’s side ; also the 
three in one would give much less surface, so the plating 
could be thicker. For both reasons likelihood of counter- 
mining by torpedo explosion would be much lessened. 
Internally the magazines would be subdivided as neces- 
sary by bulkheads with water-tight doors, so that in case 
of one or even two turrets being disabled in a group, all 
the rounds could be fired from the third without trouble. 

Considering the very long ranges at which accurate tire 
is now ible, the effect of plunging projectiles on maga- 
zines, &c., especially when exposed to end-on fire, has to 
be taken into account, and the oval form of magazine 
plating has its ad vantages. 

A_basket-work structure of steel-tubing would make 
even a better mast than the American lattice-work system ; 
the lower part, if required, could be strong enough to 
support derricks for hoisting in boats, &c., the tubing 
above tapering with the height ; several fire observation- 
seats, protected by splinter-proof shields, and connected 
by loud-speaking telephones with several leads to an 
‘*information-distributing ” station down below could be 
simply arranged, and the mast *‘rattled down” all round, 
so that it would be easy to climb up anywhere, when, in 
case of the telephone wires being all shot away, the 
observer could climb up or down into the next seat, or be 
replaced immediately from deck if killed. It would be 
practically impossible to ‘‘ bring down ” such a mast, and 
only by chance could the observers be hit at long range; 
dummy observation-seats being used in the event of the 
range ming shorter. By carrying — tubing, parts 
shot away in action could easily be replaced at sea, and 
the mast made as strong as ever. 

Yours very truly, 
H.M. Retirep. 








Russian Rattway SieePers.—The export of Russian 
sleepers has hitherto to a great extent been to Austria, 
but, owing to a decision of the Austrian authorities, offers 
from abroad will henceforward not be accepted for the 
State railways. Russian manufacturers have consequently 
had to look for other outlets, and a quantity of Russian 
sleepers has recently been sold to the Paris Metropolitan 
Railway for the new Auteuil line. 


Prrsonat.—Mr. Sydney P. Fraser, of Broad-street 
House, New Broad-street, E.C., has been appointed as 
London representative of the Arkwright Foundry Com- 

ny, Nottingham.—Mr. Charles Leonard Agnew, of 

anchester, has been elected chairman of the rd of 
Directors of Galloways, Limited, engineers and boiler- 
makers, Manchester, in the place of Mr. Edward N. 
Galloway, resigned. Mr. Galloway wil! retain his seat on 
the Board.—Messrs. W. J. Krogsdal and Co., 4, Lloyd’s- 
avenue, Fenchurch-street, E.C., have been appointed 
sole agents of Sieg-Rheinische Huetten-Aktien-Gesell- 
schaft, Friedrich Wilhelmshuette a. d. Sieg, for the 
United Kingdom for the sale of Flusseisen strips for tube- 
making. 





INTERNATIONAL ConGRESS OF RaproLocy AND Evec- 
TRICITY.—It is pro’ to hold a congress of radiology 
and electricity at Brussels next year in connection with 
the International Exhibition already arranged for. The 
congress will meet on September 6, and the meetings 
will extend over three days. The whole subject will be 
dealt with in three sections, to one of which questions » 
terminology and methods of measurement will be sub 
mitted. The second section will deal with the funde- 
mental theories of electricity, radioactivity, and the 
atomic theory, whilst the third section will devote itself 
to the biological applications of radiology. Professor E. 
Rutherford will act as president of the British Committee, 
and tohim or to Dr. W. Makower, at Manchester | 





versity, communications relating to the congress should 
ressed. 
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35-TON STEAM BREAKDOWN CRANE. 


CONSTRUCTED BY MESSRS. 


Fig.1. 













COWANS, SHELDON, AND CO., LIMITED, ENGINEERS, CARLISLE. 
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< 5'6 Gauge -r 


Tue breakdown crane illustrated on this page has 
been constructed by Messrs. Cowans, Sheldon, and 
Co., Limited, Carlisle, who have made this class of 
work a speciality. It is capable of lifting 35 tons, and 
has been made for the Central Argentine Railway of 
South America, although a number of similar cranes of 
the same type have been supplied to the large railwa. 
companies in the United Kingdom, India, and Sout 
America, where they have given great satisfaction. 

The crane we illustrate is capable of dealing with a 


| load of 35 tons at a radius of 17 ft., and 10 tons at a radius 


of 30 ft. The test-load applied to it was 45 tons, with 
which load everything worked well. In the construc- 
tion of the crane cast iron has been avoided as much as 





|and channels. The use of these materi 


possible, the whole of the gearing being made of cast 
steel, and the various stretchers of steel plates, angles, 
i. gives great 
strength combined with lightness, very desirable qualifi- 
cations in a crane of this type, which gets rough 
usage, and in which the weights on the axles have to 
be kept as low as possible. The arrangement of the 
machinery will perhaps best be understood on reference 
to Figs. 1 and 2, which are respectively a side elevation 
and an end elevation. Fig. 3 is a general perspective 
view of the crane reproduced from a photograph. 

All the machinery is driven by one pair of engines, 
having cylinders 6 in. in diameter by 14 in. stroke, 
and cuales with steam at 100 lb. pressure per square 
inch from a vertical boiler 4 ft. 9 in. in diameter by 
6 ft. 54in. high, which is fitted with three cross-tubes, 
The lifting and derricking are done by means of 
wire ropes 4} in. and 34 in. circumference respectively. 

The lifting-barrel is of cast iron, turned and grooved 
in the lathe to fit the wire-rope, and is of sufficient 
size to allow the hook to be lowered 30 ft. below the 
rail-level, so that in the event of a derailment on an 
embankment the hook can be lowered down sufficiently 
far to reach and drag up the locomotive and rolling- 
stock. The crane is carried on five pairs of wheels 
and axles, three pairs being rigid nl tno pairs on 
a bogie, as can be seen in Fig. 3. The total wheel 
base is 21 ft. The three rigid axles have com- 





pensating gear common to all, which ensures a proper 
division of the weight as well as cool running. Two 


|of the axles are driven through gearing to enable the 


crane to travel underits own steam, but this gear is 


| disconnected by means of a sliding pinion when the 


crane is being hauled by a locomotive. All the three 
pairs of rigid wheels are fitted with brakes, which 
are applied by means of screws, and can be operated 
from either side of the crane. The total weight of the 
crane in running order is 63} tons, which includes 
water in the boiler and tank and coal in the bunker, 
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INDUSTRIAL NOTES. 


ANOTHER settlement has been effected by a large 
railway company (the North Eastern) and their em- 
ployés. Sir James T. Woodhouse issued his award as 
arbitrator on the 5th inst. Mr. Bell, M.P., who repre- 
sented the men at the arbitration, states that the 
revision of the scale of advances for firemen will affect 
between 800 and 1000 men. For a certain class of big 
engine, of which there are 250, the time for preparing 
and dispersing is extended twenty minutes. A very 
large number of men will be favourably affected imme- 
diately by the changes concerning goods and mineral 
guards. Generally, he states that ‘‘upon the whole, 
the award is a great improvement on any of its pre- 
decessors.” Whether the council and the members of 
the union will endorse that opinion remains to be seen. 
Some may resent his statement as too favourable. The 
award itself deals with many matters affecting several 
grades. The standard hours of drivers and firemen 
working 150 miles per shift are by it reduced to nine 
hours per day, exclusive of one hour’s interval for rest. 
Except as to the necessities of service, drivers, firemen, 
and cleaners are not to be called out on duty without 
an interval of at least nine consecutive hours between 
the shifts ; where less than that interval is allowed, 
the men are to be paid time and a half for the unex- 

ired portion. This applies to at least four grades. 

‘iremen’s wages are to be advanced to 5s. per day in the 
eighth, ninth, and tenth year of service, and the men 
are to pass for drivers during the eighth year of service. 
Cleaners’ wages are to rise to a maximum of 20s. per 
week. A number of men in several grades are to have 
an advance as from September | of this year, and over- 
time is dealt with for signalmen and others, especially 
as to Sunday work. The details are too numerous to 
reproduce here. The hours of passenger-station staffs 
are reduced by half-an-hour, and increases of Is. per 
week in wages are to be granted. Ticket-examiners and 
collectors are advanced 1s. per week. The increase in 
wages and decrease in hours may not seem much in- 
dividually, but the aggregate will mean much to the 
company in wages and in wages value as to time. 

The award of the arbitrator, Lord MacDonnell, as 
to hours of work and wages in connection with the Great 
Northern Railway Company and its employés, has also 
been issued, so that most of the more important rail- 
way companies have now come into line. ee 
the great unrest and fear of a strike before Mr. Lloy 
George took the matter in hand when he was the 
President of the Board of Trade, the progress made 
has been great, and the concessions to the workers of 
the several grades are important. Of course, some of 
the men may be disappointed, but that was inevitable. 
As regards signalmen, the award is an important step 
towards greater efficiency and safety. In all the more 
important boxes the hours are fixed at eight per me i 
or 48 hours per week ; at 10 hours, or 60 hours per week, 
in the second class; and 12 hours, or 72 hours per 
week, in the third class. With certain modifications, 
all the men are entitled to nine hours’ rest in each day. 
Provision is made as to Sunday duty, and as to pay- 
ment therefor, normal and extra. The details are 
too numerous to be given here; but they are all in 
favour of the men, and apply generally to all grades. 
All grades of signalmen are to be advanced Is. per 
week in wages. A ten-hour day is to constitute the 
standard working-day, or 60 hours per week, for all 
passenger-guards and brakesmen, and the time of 
travelling to and from their work to their homes is to 
be counted as on duty, and is to be paid for, but not at 
overtime rates. No man is to be required to book on 
twice in one day, except in cases of necessity. Over- 
time is to be paid for at time and a quarter, as in the 
case of signalmen. Wages are to be advanced Is. per 
week to each grade. (Goods-guards and brakesmen 
are to work only the same hours as the passenger 

uards, and to be paid the same rates for overtime. 
’rovision is made for ‘‘ extra booking duty,” the extra 
payment to be 10 per cent. on day-rate. In all cases 
wages are increased ls. per week for all grades. The 
shunters, pointsmen, and mineral porters are to be 
placed on the eight-hours-per-day basis as soon as prac- 
ticable ; until then, nine hours, or 54 per week. As 
regards overtime, they are placed on the same a 
as signalmen and goods-guards. Every detail is work 
out clearly and definitely in the award. 

The monthly report of the Amalgamated Society of 
Carpenters and Joiners shows no real improvement in 
trade. There was at date an aggregate membership of 
58,253; of those, 5207 were unemployed; of these, 3946 
were in receipt of unemployed benefit. There are in this 
branch of trade twenty-two large joinery firms which are 
closed to the members, as not faliillin trade-union con- 
ditions as recognised by the large building firms in 
London and in the provinces. There is a sign of some 
improvement, for the cash balance has not further 
decreased, and a large debt has been cleared off. On 
the other hand, there isa balance due to the Parlia- 
mentary Fund in due course. The balance given in 
the report stood at 78,255/. 2s. ld. A very important 


movement is on foot to avert disputes in kindred | 








| society’s books. On the Tyne thin 


trades as to demarcation of work. A conference was 
recently held at which this society, the shipwrights, 
and two other carpenters’ and joiners’ unions were 
represented. After a considerable discussion a modus 
operandi was agreed upon, and a committee was 
appointed to give it effect. These inter-disputes of 
members of various unions area great nuisance to all 
concerned ; the employers resent them, but are not 
parties to the quarrel. Three great centres—ports all 
of them—are mentioned as where difficulties mostly 
arise. The particular complaints at each port were 
gone into by the Conference, so that the final agree- 
ment might be general in application. The branch 
resolutions of this society must often be a sore trouble 
to the executive. 





The report of the Associated Iron-Moulders of Scot- 
land says :—‘‘ We are pleased to note that the ten- 
dency of trade is at last that of an upward tendency.” 
It is a long time since such a note has been ome me in 
these monthly reports. The membership is said to be 
well maintained, but no new members have been 
admitted in the month. In order to show how 
worthy of support the union is it is stated that in the 
last 22 months the sum of 59,000/. has been paid to 
members out of employment alone, besides all other 
benefits. It is urged in favour of the union that it 
seeks to inculcate the principles of thrift, forethought, 
and mutual help. The members are urged to get all 
apprentices of 16 years of age and older to join. Durin 
the month the society’s income was 2038/. Os. 9d., an 
the expenditure 2141/. 1s. 3d., showing a loss to capital 
account of 103/. Os. 6d., but this is smaller than in any 
month for a long time past. The balance on October 23 
amounted to 44,863/. 4s. 6d. Idle benefit is still rather 
high—260/. weekly. Funeral benefit was small—only 
701. in the month. It is proposed that the delegate 
meeting to revise the rules, which was to have met last 
May, shall be held next May, if the members so decide. 
The report reprints the rules of the General Federa- 
tion of Trade Unions as regards the dispute benefit, 
but the members are reminded that all claims must be 
sent in to the executive, by whom all such are to be 
presented for payment to the federation. No real dis- 
pute is in progress in any branch or district of the 
union, so that the agreement with the employers is 
working well. 





The report of the Steam-Engine Makers’ Society for 
this month says :—‘* Although there may be local im- 
provement here and there, it is impossible to say that 
there is any real and immediate improvement in our 
trade at the present moment, and at the best it appears 
hopeless to expect any tangible alteration till 1910 has 
dawned upon us.” ‘This is not very encouraging for 
Christmas, as five more weeks must elapse before that 
comes, and six before the new year, when bad weather 
might delay all outside work at least. The report 
goes on to show that there is very little improvement 
in the shipbuilding or engineering branches of trade ; 
in the former the mean percentage of unemployed was 
22.4; in the latter, 10.8 per cent. On the Wear 40.1 
per cent. were unemployed in shipbuilding yards, and 
on the North-East Coast 20.3 per cent. of engineers, 
while in Lancashire the percentage was 12 per cent., 
average. The society’s unemployed in Blackburn, 
Bolton, and Wigan stood even at a higher average. 
The condition of the cotton industry was sadly dis- 
couraging, which largely affects the engineering and 
allied trades. The report states that a very important 
conference was held recently with respect to a pro- 

sed reduction of 5 per cent. in wages at Newton-le- 

Jillows, the representatives being from the Employers’ 
Federation and from the societies affected. The result 
after long negotiations was ‘“‘ that the present rate of 
wages are to remain undisturbed for a period of three 
years, and future rises or falls in Manchester shall 
apply to Newton-le-Willows.” This is another satis- 
factory outcome of conciliation. It is reported that 
the custom of giving discharge-notes, instead of using 
the chemmetepeanten, ban been greatly extended, and now 
applies to all workmen on the Clyde and Tyne and 
at the principal marine centres, the production of 
these notes being a condition of employment. It is 
added that the boilermakers and iron-shipbuilders 
had for years advocated this, but now that it is 
sere the men resent it, as the unemployed workman 

as to present such note when starting a fresh job. 





The report of the Associated Blacksmiths’ Society 
is somewhat more encouraging as regards einployment, 
but it is mostly in anticipation. The Scottish ship- 
building yards have been busier, and also those on 
the North-East Coast; but the depression was so 
severe and widespread that it will take some time 
before work can be found for all the workless on the 
look auspicious, as, 
within the two months to date of report, 130,000 tons 
of shipping were placed ; at four centres on the North- 
East Coast 50,429 tons ; at other shipbuilding ports a 
fair tonnage. All this looks more cheerful and hopeful 
for the near future. It is complained that the 
arrears of members increased by 53/. 18s. 11d. in the 








month ; that might mean a shrinkage of membership 
at an early date ; the officials are, therefore, requested 
to look up those going behind in their payments. The 
income for the past quarter was exceeded by the ex- 
penditure to the extent of 1294/. 7s. 1d., so that the 
capital account is reduced to 19,429/. 5s. 2d. There 
was a decrease of ten in the membership in thie 
last quarter, but of seven only in the present year. 
The reduction in the expenditure compared with the 
month previous is taken as an indication of a larger 
number in work. The cost of unemployment in the 
month was 208/. Os. 1ld. less than in the correspond- 
ing week of last year. The standing committee of 
representatives of employers and employed in the 
shipbuilding trades have had under consideration some 
matters of more or less importance, and generally the 
results are favourable at least for a continuance of 


peace. 





The very serious strike of coal-miners in Australia 
would seem to indicate that the law for preventing 
strikes, by an appeal to conciliation, and then, in the 
event of failure, to arbitration, has broken down. All 
the facts of the case are not, at date of writing, fully 
to hand, but the men complain of grievances un- 
redressed, and colliery after colliery has been laid idle. 
lt is feared that the whole of the industries of New 
South Wales will be jeopardised by the stoppage of 
the mines and the non-supply of coal. The strike at 
first commenced at three collieries in the north ; it 
then extended to the south and to other districts. The 
men allege that the colliery-owners have obstructed 
and delayed negotiations over grievances long com- 
plained of, with a view to embarrass the men, and that 
then only did they resort to a strike. Be that as it 
may, the Act in force did not prevent the strike. The 
Premier in the Legislative Assembly denounced the 
action of the men very strongly, and contended that 
the law in force was amply sufficient to ensure justice 
being done. He moreover indicated that the Govern- 
ment would be prepared to take strong measures to 
protect the public if required. He favoured a confer- 
ence of the parties, and one of the Labour Members 
declared that the Labour Party were in favour of such 
a course. The Prime Minister urged the Western 
miners not to join in the strike, the waterside labourers 
not to break their existing contracts, and the Northern 
and Southern miners to retrace their steps and put 
their case before the Wages Board. Ata conference 
of the various trade unions it was decided to ask the 
ee to meet the representatives of the men in- 
volved, and, if they did not, to declare a general 
strike. By the middle of last week coal had gone up 
to 50s. per ton, and firewood had advanced 50 per cent. 
in price. Ships are held up for want of fuel, and the 
railways have in many cases ceased delivery. 





The Conciliation Board for the coal trade of South 
Wales and Monmouthshire met last week at Cardiff to 
consider the demand of the workers for an advance in 
wages of 2} per cent. at and from December | next. 
This is the first application for an advance, or revision 
of rates, since the Wright Hours Act came into force on 
July 1 last. Wages now stand at 47} per cent. above 
the standard rates of December 1879, which were taken 
as the basis, the maximum being 60 per cent. above 
that standard. Mr. W. Brace, M.P., put the men’s 
case on the grounds of improvement in prices and the 
prospects of trade. The owners opposed the proposed 
advance, quoting prices from the auditor's report, and 
contended that the men’s claim could not be sub- 
stantiated. After considerable discussion, the men’s 
representatives withdrew the claim. This being done, 
the owners expressed the desire that negotiations 
should at once take place for the renewal, or other- 
wise, of the existing wage agreement, which expires 
on March 31, 1910. The men’s representatives con- 
curred, and it was agreed that steps be taken as soon 
as possible to remove all difficulties, so as to renew the 
agreement from April 1 next. 


At the meeting of the representatives of the cotton 
trades held last week to consider the suggestions of 
Sir Edward Clarke, K.C., it transpired that the em- 
ployers could not see their way to consider the terms 
of the men, and the representatives of the men would 
not consent to a less wages basis than that now in 
operation. There is therefore a deadlock in thie 
negotiations until some further move is made. 





The ironstone miners and others engaged in that 
industry are seeking an advance in wages, which the 
employers refuse. he officials of the unions have 
taken a ballot of the men as to a strike to enforce 
their demand. It was agreed to serve the employers 
with a 14-days’ notice of a stoppage if the terms are 
not conceded. 





The policy of working short time in the cotton trade 
is extending in America, in Britain, and on the Co: 
tinent of Europe. Itis the spinners’ protest against 
the cornering of the raw material by combined mo: 
polists in the United States. 
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THE PHYSICAL SOCIETY OF LONDON. 


At the meeting held October 22, Dr. C. Chree, F.R.S., 
President, in the chair, Mr. F. E. Smith read a paper en- 
titled ‘‘On Cadmiwm Amalgams and the Weston Normal 
Cell.” Cadmium amalgams may be solid, liquid, or a mix- 
ture of solid and liquid phases, the percentage composition 
of the phases depending on the temperature. When acom- 
pletely liquid amalgam is cooled below the lower tran- 
sition temperature, the centre of the resulting solid is of 
high cadmium concentration, and the outer skin of low 
cadmium concentration. Diffusion tends to produce uni- 
formity, and in consequence the electromotive force of a cell 
containing the amalgam is unstable for a considerable 
length of time. . When the amalgam is slowly cooled to a 
temperature a little below the lower transition tempera- 
ture, the difference of concentration between the inner 
and outer parts of the amalgam need be only small to 
enable the outer skin to be a two-phase system. The 
diffusion process will be slow, and the electromotive force 
may remain constant for a very long time. Amalgams 
which were of uniform cadmium concentration throughout 
were obtained by chilling completely liquid amalgams to 
a temperature of about — 50 deg. Cent.; although not 
initially stable, rapid diffusion processes resulted in these 
amalgams becoming approximately uniform throughout 
after a few days, and their electromotive properties were 
markedly different from those of slowly-cooled amalgams. 
If, however, the temperature of such an amalgam is raised 
until two phases exist, subsequent cooling will not restore 
the uniform condition, and an unstable amalgam results. 
The experiments indicate that a 12.5 per cent. — 
may be safely used at all temperatures between 12 . 
and 60 deg. Cent., and a 10 per cent. amalgam at all 
temperatures between 0 deg. and 51 deg. Cent. Experi- 
ments were made on the temperature coefficients of the 
anode and cathode limbs of the Weston normal cell, and 
show that if a difference of temperature of 1 deg. Cent. 
exists, an error of about three parts in 10,000 is introduced. 

Mr. 8S. W. J. Smith expressed his admiration of the 
paper as a further example of the author’s great experi- 
mental skill. The author had confined himself almost 
entirely to a careful and detailed account of his experi- 
ments, but it seemed that the results would have been 
exsier to assimilate and more interesting (although not 
more important) if some further attempt had been made 
to supply a theoretical basis. So far as he (the speaker) 
could judge, many of the results could be explained very 
simply by means of well-known generalisations fixing the 
conditions of equilibrium in systems such as those with 
which the author had worked. The results corroborated 
(and exhibited the value of) the scheme of equilibrium for 
cadmium amalgams, first proposed by Roozeboom in con- 
nection with the experiments performed under his direction 
by Bijl. Their discussion from this point of view would 
occupy more time than was at his disposal, and could 
stponed. It might serve a useful purpose, however, if 
fe were to ask for a more explicit opinion on one point. 
In a series of amalgams (of different percentage compo- 
sitions) yielding the same electromotive force at a given 
temperature, he (the speaker) did not think it was neces- 
sary, in order to avoid electrolytic effects, that the whole 
surface of each amalgam should be fluid. In the stable 
two-phase amalgams, it appeared to him that (so far as 
electrolytic action was concerned) the solid and liquid 
phases could co-exist in contact with the solution. In 
unstable amalgams, cooled rapidly to the temperature of 
experiment, containing a greater percentage of cadmium 
than either component of the two-phase system, and yet 
partially fluid, he thought the tendency of electrolytic 
action (as of diffusion) would be to reduce the amount of 
fluid amalgam in the surface-layer. 

In reply Mr. F. E. Smith said he was glad to know 
that the results were in agreement with phenomena 
common to alloys of the binary system. The difficulty 
of obtaining perfectly stable amalgams necessitated 
caution in the interpretation of the results, and in 
muny instances, when, according to the theory of alloys, 
there should have been perfect agreement in the electro- 
motive properties of a series of amalgams, small but 
decided differences had been observed. With increasing 
time these differences might disappear. 

With regard to the state of the anode surface, he did 
not wish to imply that in stable two-phase amalgams the 
whole of the surface was in a fluid condition, but with un- 
stable amalgams which were part solid and part liquid he 
thought the evidence was in evens of such a surface. 

A paper entitled ‘‘ Production e Radium from 
Urunum” was read by Mr. Soddy. The measurements 
on the growth of radium in the three uranium solutions 
puritied by Mr. T. D. Mackenzie between three and four 
years ago have shown that in all the growth of radium is 
proceeding at a rete proportional to the square of the time 
within the error of measurement. The methodsof testing 
have been improved, and the ordinary error is not greater 


than 10-12 gramme of radium. ‘This result indicates the 
existence of only one long-lived intermediate product in 
the series between uranium and radium. The period of 
average life of this body, calculated on the assumption 
that no other intermediate bodies exist, is 18,500 years in 


the case of the oldest solution for which data are available 
over a period from the end of the third to the end of the 
fourth year from purification. But for the solution pre- 
pared last, over a period from the end of the second to the 
end of the third year, the period indicated is about half 
again as long as in the firstexperiment. Indeed, had this 
Solution grown radium at the same rate, with reference to 
the square of the time, as the older solution has been doing 
during the past year, more radium should*have been 
formed than the total amount now actually present. This 


Suggests the existence of at least one new intermediate 
product in the series ‘‘ Uranium A” with a period com- 
par 


able to the time observations have been in progress. 








From a mathematical investigation of the effect of such a 
body on the rate of growth of radium, it is concluded that 
it would not, if it existed, appreciably alter the production 
of radium according to the square of the time over the 
period accurate observations have been made, even were 
the period of the new body as great as four years. But 
its existence would vitiate the calculation of the period of 
the direct parent of radium according to the simple 
formula over ml short-lived products. Other evidence 
on the problem is contained in the next paper (‘‘ Rays and 
Product of Uranium X”). 

A paper entitled ‘‘ The Rays and Product of Uranium X” 
was read by Mr. Soddy. Experiments have been made 
with the uranium X preparations separated, with the help 
of Mr. A. 8. Russell, from 50 kilogrammes of pure urany! 
nitrate (Phil. Mag., October, 1909, page 620). There 
occurred the growth of a feeble a-radiation as the intense 
8-radiation decayed. Such a growth of a-rays, concomitant 
with the decay of 8-rays, is to be expected if the parent of 
radium is the direct product of uranium X. From the 
period of the parent of: radium given in the last paper, the 
uranium X in equilibrium with 1 kilogramme of uranium 
should give by its complete disintegration a product having 
the a-activity of 2 milligrammes of uranium, if no new 
intermediate bodies intervened. 

The parations of uranium X were examined in a 
magnetic field sufficient to deviate all rays having a value 
for Hp less than 8640, but the still undeviated 8-radiation 
produced a leak in the electroscope several times greater 
than that due to the y-rays. So far as can be seen, these 
difficultly deviable §-rays are similar in general character 
and in the value of their absorption coefficient to ordinary 
8-rays. The first measurements were made in an electro- 
scope filled with air, by covering the preparation with a 
thin screen, sufficient to absorb a-rays and measuring the 
difference between the leaks with and without the screen. 
The results of these experiments are believed now to be un- 
trustworthy, and they are rejected provisionally. In later 
experiments the electroscope was filled with hydrogen, 
which constituted an enormous advance, and these experi- 
ments have shown that the a-radiation of the preparation 
remains sensibly constant as the f-radiation decays. 
Anomalies have been encountered with the difficultly 
deviable 8-radiation, which appears to vary in intensity 
according to the conditions in an unexplained way. But 
throughout, the “difference leak” between the prepara- 
tion bare and covered, due to a-rays, has remained constant 
in all the preparations examined. These measurements 
of the a-rays, for different preparations, cover a period 
from immediately after preparation to nearly a year in 
the case of the main preparation, and longer periods in the 
case of weaker preparations. The two most recent pre- 
parations each contained the uranium X in equilibrium 
with about 5 kilogrammes of uranium, and the growth of 
a-rays, if the change of uranium X into the parent of 
radium were direct, should be equal to the a-radiation of 
10 milligrammes of uranium. This should have been 
easily detectable under the conditions of the experiment. 
It is concluded that the parent of radium cannot be the 
direct product of uranium X. The experiments, taken 
in conjunction with those given in the preceding paper, 
indicate that it is not a product of uranium X at ah but 
the subsequent history of the uranium X preparations 
must be awaited before this can be decided. 

A paper entitled “The Production of Helium from 
Uranium and Thorium” was read by Mr. Soddy. Helium 
has been detected in four experiments with uranium, in 
three with thorium, and in one with pitchblende solutions 
carried out according to the methods already published 
(Phil. Mag., October, 1908, page 513). Recent experi- 
ments with nearly a year’s accumulation of helium from 
about 2 kilogrammes of uranium and thorium respectively 
have ended in failure owing to accideuts. For this reason 
the quantitative estimate of the rate of production of 
helium is no further advanced than has already been 
published (Phys. Zeit., 1909, x., page 41). 

Professor Strutt remarked that the author’s experiments 
covered much ground, and sug) ted many interesting 
questions. He congratulated Mr. Soddy upon the skill 
with which he had attacked the subject, and referred to 
the difficulty of carrying out successfully complicated ex- 
periments which extended over long periods of time. With 
reference to the experiments on the growth of radium, he 
asked the author what was the ratio between the amount 
grown and the actual quantity present at the start, and 
also what multiple was the final leak of the electroscope of 
the normal air-leak. With regard to detecting the growth 
of a-radiation in the presence of S-radiation, he suggested 
that the scintillations produ by a-rays on a phos- 
phorescent screen might be made use of.. Referring to 
the experiment on the growth of helium in sylvine, Pro- 
fessor Strutt remarked that he would have been astonished 
if the author had obtained any evidence of the production 
of helium in the comparatively short time over which his 
experiments extended. 

he Chairman drew attention to one of the formule 
used by the author in which the ‘‘time” occurred as the 
“square.” He asked if this formula held good when the 
time considered was large. 

Mr. Soddy, in reply, said the natural leak of the elec- 
troscope was 1.1 (divisions per minute), and the leak due 
to the radium in the oldest preparation at the end of the 
fourth year was 4.2. The initial value found by extra- 
polation from the curve shown, in which quantity of 
radium was plotted against the square of the time, was 
2.1. The initial value found experimentally as the mean 
of the first nine observations extending over the first nine 
months, when the methods were less sensitive than now, 
was 2.7. This bears out the view that a new intermediate 
body exists, retarding the initial rate of production of 
radium, though no great weight can be attached to the 
initial observations. 

Professor Strutt’s suggestion that the a-radiation of 


| law, that the production of 


uranium X preparations should be examined by the scin- 
tillation method might prove a valuable one, though on 
account of the impossibility of entirely removing f§-rays 
it had not so far been attempted. 

With reference to sylvine, the crystalline character of 
the mineral rendered it open to question whether helium, 
if generated, would be retained. In addition the radio- 
activity of potassium had suggested the experiment. No 
doubt a production of helium sufficient to detect would be 
remarkable, but it seemed worth looking for. 

Answering the Chairman’s question, the theoretical 
ium should proceed at a 
rate proportional to the square of the time, only referred 
to the initial rate of production—that is, for periods of 
observation short in comparison with the period of average 
life of the direct parent of radium. The latter must o 
many thousands of years, and the law referred to should 
hold accurately over a far longer period than could be 
examined in the'life-time of a single observer. 








Spanisu DestroyEeRS.—Torpedo-boat destroyers which 
are about to be built for the Spanish Navy will have a 
displacement of 370 tons each. Their speed will be 
28 knots, and they will have a radius of action of 1920 
miles at 12 knots. 


Tue Austro-HungAartIAN Navy.—The Admiral Spaun, 
recently launched at Pola for the Austro-Hungarian Navy, 
has a displacement of 3500 tons, and her dimensions are 
as follow :—Length, 416 ft. 8in. ; beam, 51 ft. 2in. Her 
draught of water is 184 ft., and she is being fitted with 
turbine engines, which are to work up to 20,000 horse- 

»wer. She is expected to steam at the rate of 26 knots. 
She will carry seven guns, two mitrailleuses, and two 
torpedo-tubes, 


Tue ‘“ AREAMETER.”—Under the above name Mr. A. E. 
Mallandain, of 51, Cheapside, E.C., is introducing a 
simple device for the measurement of areas, based on the 
fact that the product of the ordinates of an hyperbola 
referred to its asymptotes, is constant. The ‘‘areameter ” 
consists accordingly of a sort of set-square made out of 
transparent celluloid, having two of its sides cut to 
hyperbolic curves, the proportions being such that any tri- 
angle is 1 square inch in area, which for any given height 
has, at the same time, a base equal to the width of the 
set-square at the given height from its base. To measure 
an area with the instrument, a pin is placed near its 
centre, and a notch in the base of the areameter being 
placed against this pin, the number of times the in- 
strument *‘ goes call ” the curve is determined—that is 
to say, the instrument resting in initial position, the points 
where its hyperbolic sides cut the boundary are marked. 
The areameter is then moved round to the right so that 
its left-hand side cuts the boundary at the mark previously 
made at the right-hand side. The point where this right- 
hand side now cuts the curve is again marked, and the 
instrument shifted as before, the operation being repeated 
till the whole perimeter of the curve has been traversed. 
If, for instance, eight movements of the instrument are 
necessary for this, the area of the curve is 8 square inches, 
Generally, of course, the instrument will not ‘go into” the 
boundary of the curve an integral number of times, and 
in that case the fractional division left over is read off by 
means of a special scale engraved on the areameter. 





Tue Ferry Streamer “ Guanaspacoa.”—A_ double- 
ended ferry steamer, the Guanabacoa, 140 ft. long by 
38 ft. moulded breadth, 55 ft. extreme breadth, by 14 ft. 3 in. 
moulded depth, the first of her type built in England, has 
recently left the works of Messrs. Cammell Laird and 
Co., Limited, Birkenhead, for Cuba. She was constructed 
in the short space of four months from date of order, and 
was designed and the construction supervised by Messrs. 
James Pollock, Sons, and Co., Limited, 3, Lloyd's 
Avenue, E.C, The vessel has two propellers, one at 
each end. On the official trial a speed of 11} knots, 
? knot over the guaranteed speed, was obtained. The 
vessel turned in a circle of a radius of about twice her 
length. Steering can be effected from both pilot houses 
on the promenade-deck, acting on the two rudders by 
steam-power ; or on the after rudder by steam-power ; 
or, again, the two rudders can be worked by hand- 
power; or the after rudder by hand-power, there being 
eight distinct arrangements for locking the rudder not in 
use, The engines are of the inverted compound surface- 
condensing marine type, having cylinders 194 in. and 
42 in. in diameter with a 27-in. stroke, indicating 940 
horse-power at 148 revolutions per minute, and arranged 
to drive a “+ at each end through one line of shaft- 
ing running the entire length of the vessel. The con- 
denser is independent and connected to a centrifugal 
pump and a vertical direct-acting air-pump, which main- 
tained a vacuum of 27 in. throughout the official trial. 
The feed-pump is of the vertical simplex type with auto- 
matic control arrangement. There is, further, a vertical 
auxiliary duplex feed-pump, which can also be used for 

neral purposes ; and a large fire and salvage-pump. 
GY e Guanabacoa is provided with a complete electric- 
light arrangement. ‘The boilers are of the Babcock and 

ilcox water-tube type—two in number. They blow off 
through a silent blow-off valve at 225 lb. per square inch ; 
the pressure is reduced by a reducing-valve to 150 lb. per 
square inch, under which the engines are designed to 
work, or direct steam can be used through a by-pass, if 
necessary, should the boiler pressure be low. The main 
saloons are on both sides of the main deck. Cartways 
for the accommodation of vehicular trattic run between 
the saloons and the engine casings. The sun-deck is 
7 ft. 6 in. above the promenade-deck. The vessel left the 
Mersey under her own steam for her destination in Cuba. 
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TWO-SPEED BREAST-DRILL. 

A VERY neat and ingenious form of two-speed breast- 
drill has recently been placed upon the market by the 
Standard Machine orks, Limited, Sprin ose, 
Nottingham. This little tool is illustrated on this e, 
where Fig. 1 is a general view, and Fig. 2 shows the | 
epicyclic gear by means of which the speed of the drill 
is increased. It is perfectly well known to all users | 
of breast-drills that, when drilling holes which require 
any considerable pressure to be put on the drill, it is 
not an easy matter to hold the brace steady, this 
being particularly the case with those forms of /brace 
where the spindls of the driving-handle is at right 
angles to the axis of the brace and the drill. When, 
too, multiplying speed-gear is introduced into this 
latter form of brace, as is so often the case, matters 
are not improved, and the effect of the lop-sided 
action is increased ; in fact, it is sometimes quite im- 
possible to maintain a steady drive in speed or posi- 
tion under such circumstances. When diamond- | 
pointed drills are used, this is not of so much import- 
ance ; but where twist-drills are employed, as is now 
almost universally. the case where good work is re- | 
quired, it is absolutely essential that the brace be held 
steadily, otherwise broken drills will be found to 
multiply with undesirable rapidity. 

With the object of overcoming this drawback the 
breast-drill which we illustrate has been designed, 
the object being to introduce multiple-speed gear into 
a brace of the ordinary type, where the a wer 
is applied concentric with the axis of the drill, for by 
oing the maximum of steadiness with a breast- 
drill is gained. How this is done will be readily 
understood on reference to our illustrations. On the 
spindle of the brace just above the drill-chuck is placed 
a casing which contains an epicyclic train-of three 
pinions, which are carried by the casing. These three 
pinions gear in the ordinary way with a central pinion, 
and with an annular wheel on the inner cireum- 
ference of the casing, the central pinion being keyed 
to the part of the spindle carrying the drill-chuck. 
This arrangement is, however, so perfectly well under- 
stood (being on the principle of bic cle speed-gears) 
that it is not necessary to dwell further upon its 
action. We ought, however, to say'that when the 
drill is required to revolve at the same speed as the 
brace-spindle, the gear is locked by means of the cam 
motion, which may be seen just above the casing of 
the epicyclic train in Fig. 1. This motion, by means of 
a pin, causes the drill and the brace-spindle to revolve 
as one. When, however, the pin is withdrawn, and 
the outer casing of the epicyclic train is gripped firmly 
by one hand, the drill will revolve four times as fast as 
the brace-spindle. 

We have seen so many ingenious hand-tools which 
have originated and been constructed in America 
that it is very satisfactory to know that the one 
we have just described is wholly British, being 
manufactured entirely in this country. It is ve 
handy to use, and its workmanship is excellent. All 
the important wearing parts are fitted with ball-bear- 
ings, so that friction is reduced to a minimum. The 
pinions are made by a well-known firm, who manufac- 
ture high-class three-s bicycle gears, and the pinions 
that revolve are fitted with ball-bearings. Altogether 
the tool is one which we think will prove very useful 
to electricians, model-makers, and amateurs, or, 
indeed, to anyone who has to do hand-drilling. 
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SUBMARINE TELEGRAPH ENTERPRISE. 

Tue Eastern Extension, Australasia, and China 
Telegraph Company, Limited, has charged its general 
reserve fund with the original cost of cable communi- 
cation with Tasmania. e sum. charged off is 70,000/., 
and the step has been taken in consequence of the 
closing of ‘Tasmanian stations. The general reserve 
fund has also been charged with 4181/. for the partial 
renewal of the Banjoewangie and Port Darwin No. 1 
cable. The fund was, accordingly, reduced from 
1,034,345/. at the close of December, 1908, to 960,165/. 
at the close of June, 1909. The income derived from 
general reserve fund investments is not added to the 
fund, but helps to swell the company’s general re- 
venue, from which every now and then a substantial 
allocation is made to the fund. The maintenance of 
cables involved during the past half-year an outlay of 
23,800/. The company maintained its dividend at 
the 7 per cent. per annum distributed for many 
years ; and after this was Cone for the six months 
ending June 30, it was enabled to carry forward 
58,844/., so that, as it has been for a long time 
past, the undertaking is in a strong financial posi- 
tion. The 23,800/., representing the cost of main- 
taining cables, was made up as follows :—-Expenses of 
the s.s. Patrol, 5351/.; expenses of the s.s. Recorder, 


6928/. ; expenses of the s.s. Magnet, 3544/.; proportion 
of expenses of joint ships, 4547/.; expenses of cable 
dépét at Singapore and Adelaide, and of factory at 
Singapore, 6490/.; cable expended on repairs (after 
deducting value of picked-up cable) and sundry ex- 
penses at stations, 3188/.; insurance of cable in main- 
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tenance ships and at stations, 595/.; depreciation of 
spare cable, 1777/.; supplemental allowances to staff, 
1133. These items, taken together, made a total of 
33,554/., but against this must be set 9754/. for charters 
and other credits. The company has 58,736/. in course 
of collection from the Imperial Chinese Telegraph 
Administration in repect of cables supplied and laid. 
Spare cable held for renewals is also regarded as an 
asset to the extent of 115,000/. The company’s reserve 
funds amounted altogether to 1,368,381/.—viz., general 
fund, 960,165/.; maintenance ships fund, 63,424/.; 
marine insurance fund, 147,897/.; fire insurance and 
guarantee funds, 124,777/.; and depreciation of build- 
ings and cable dépét fund, 72,1192. 
he Western Telegraph Company, Limited, main- 
tains its dividend at the accustomed rate, and during 
the past half-year it made the following allocations 
from revenue :—General reserve fund, 90,000/.; main- 
tenance ships reserve fund, 5000/.; marine insurance 
fund, 10,000/.; and land and buildings depreciation 
fund, 10,000/. Maintenance of cables cost the Western 
Telegraph Company in the past half-year 47,743/., this 
amount being made up as follows:—Cable steamer 
Norseman, 15,602/.; cable steamer Cormorant, .5588/. ; 
storeship Norna, 746/.; chartered steamers, 2470/.; 
cable used, 2],593/.; sundry expenses at stations, &c., 
in connection with repairs, 949/.; depreciation of cable 
in stock, 1717/.; and insurance of cable in stock, 458/. ; 
making a total of 49,123/. ; reduced to 47,743/. by a 
charter of one of the company’s cable - repairing 
steamers. The company’s reserve funds place it in a 
decidedly strong position, as they amounted at the 
close of June, 1909, to 1,761,854/.—viz., general fund, 
1,551,894/. ; maintenance ships fund, 59,160/. ; marine 
insurance fund, 75,000/. ; land and buildings deprecia- 
tion fund, 75,000/. ; and guarantee fund, 800/. Spare 
cable in hand at the close of June was valued at 
72,2331. 
The expenses attending the maintenance of the 
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stations, 40,496/. ; and depreciation of spare cable, 
74501. These items, taken together, represent an 
aggregate of 105,357/., but this was reduced to 70,532/. 
by charters and other credits. In the course of the 
past half-year the Electra twice repaired the Suez 
and Aden No. 3 cable, the Suez and Suakim cable, 
the Aden and Bombay No. 2 cable, and the Suez 
and Suakim No. 4 cable. The Duplex repaired 
the Vigo and Carcavellos cable three times, and 
the Sentinel repaired the Accra and Lagos cable 
twice. Spare cable and other stores figured in 
the company’s balance-sheet at June 30, 1909, for 
272,981/. The reserve funds represented altogether 
an aggregate of 1,975,919/.—viz., general reserve fund, 
1,310,562/.; maintenance ships fund, 268,944/.; marine 
insurance. fund, 233,296/.; fire insurance and guarantee 
funds, 100,000/.; land and buildings depreciation fund, 
53,116/.; and insurance of goods in transit fund, 
10,000/. The company’s revenue from messages and 
dividends and interest on investments in other tele- 
graph companies, &c., for the first half of this year 
was 574,129/. In the course of the past half-year the 
general reserve fund was charged with 8338/. for the 

rtial renewal of the Aden and Bombay No. | cable. 
With the help of a large allocation (110,000/.) from 
revenue, and a profit of 908/. from the sale of certain 
investments, the fund increased from 1,207,992/. at 
the close of December, 1908, to 1,310,562/. at the close 
of June, 1909. The company appears to be enjoying 
solid and continued prosperity. 








An Ancio-DanisH Execrric ScuEme.—Negotiations 
have for some time been in pro; between an English 
financial, and an English electric, firm on the one side, and 
some towns and municipalities in Jutland, Denmark, on 
the other, concerning an extensive electric scheme. | his 
scheme comprises the construction of an electric railway 
between the towns of Aarhus and Randers, which is cal: 
lated to cost some 200,000/., and of electric central stations 





cables of the Eastern Telegraph Company, Limited, in 
the first half of this year were 7( 532. This total was 
made up as follows :—Expenses of maintenance ships, 
57,411/.; value of cable used and sundry expenses at 








for the pufpose of supplying a good-sized district with 
electric current for power nd light, which may entail au 
expenditure of rather more than 150,000. The loa 

probably of 400,000/., will be guaranteed in various Ways 
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PORTABLE SHAPING MACHINE. 


CONSTRUCTED BY 


THE ALEXANDER ENGINEERING COMPANY, 


LONDON. 

















We illustrate above a neat and handy form of 
portable shaping machine, manufactured by the Alex- 
ander Engineering Company, 216 and 218, Goswell- 
road, London, E.C. It is, as will be seen by our illus- 
tration, intended for hand power. In this illustration 
the machine is shown arranged for shaping the end of 
a standard, which is bolted to the front of the bed, but 
it can be adapted for a variety of purposes. It can be 
fixed to a bench, a vice, or a shaft, and cuts can be 
taken across the table at any angle by shifting the 
slide which carries the ram. In our illustration the 
table has been removed to make way for the standard 
which is being shaped. The vice which holds the work 
is so arranged that even when in use the full depth from 
the table to the tool is always available. Hardened 
steel jaws are fitted to the vice, one of the jaws being 
made to swivel, and they can be easily detached from the 
base, and secured to the table by means of corresponding 
T-slots provided, and can be removed altogether when 
necessary. The machine is particularly well adapted 
for cutting keyways in shafts at any point without the 
necessity of removing the shafts from their places. 
it is capable of cutting keyways in shafts 3 in. in dia- 
meter. The stroke of the machine is 8 in., and the tra- 
verse 9in. The size of the table is 9 in. by 84 in. on the 
top, and 9 in. by 6 in. on the front. The vice in which 
the work is held has 34-in. jaws, which can be opened to 
4in. wide. A Y is formed on the top of the base-plate 
for holding shafts up to 14 in. in diameter. 

In addition to the traverse being made so that it 
will swivel, it can also be moved forward so that the 
ram overhangs the table, and is shown in this position 
in our illustration. The slide can be trave at two 
speeds either by hand-wheel or automatically by means 
of a star-wheel and pawl, the direction being regulated 
by a quarter turn of the latch-plate on the ram, the 
mid-position being neutral. A half turn of the drop- 
bandle on the side of the ram alters the speed. It will 
be seen that the hand-lever is pivoted to the slide by 
means of a link, and three holes are drilled in the lever 
to take a set-screw fitted in the top of the ram, which 
arrangement enables the leverage and length of stroke 

o be varied. This little machine ought, we think, to 
prove very useful in erecting and repair work which 
has to be done away from the shop. Time can also be 
saved by its use on small jobs in the shop in preference 
to fixing the work on a power-driven machine. 








MEKER BURNERS AND FURNACES. 

ALTHOUGH it has been of good service in its day, the 
ordinary Bunsen burner is, of course, very far from the 
ideal for heating purposes. Coal-gas requires for its 
most efficient combustion the supply of about six times 
its amount of air. In the common Bunsen burner no 
more than 2% of air to 1 of gas is possible ; if more be 
supplied, the flame will fire back, instead of burning at 
the end of the tube. The interposition of a gauze 
screen to prevent this firing back reduces the efficiency 
of the burner considerably, and only partially remedies 
matters. The cold cone is always present in the flame. 

With the idea of rendering possible the use of a far 





larger proportion of air to gas the Méker burner has 
been evolved as the result of a long series of experi- 
ments. This burner resembles the Bunsen burner to 
the extent of having a combining tube for the air and 
gas. Inthe Méker burner the tube is reduced in size 
just above the air-holes, which are of much more liberal 
size than in the older burner. After a short parallel 
length of this smaller diameter, the tube gradually 
expands, and the upper third is of a parallel length of 
larger diameter. At the top, or mouth, of the tube is 
fixed a grid made of nickel strips on edge. The thin 
nickel strips are 10 millimetres wide, and are arranged 
crosswise to form a grid of square open-ended cells 
10 millimetres deep and of 2-millimetre sides. Being of 
such large mesh, this grid offers very little resistance 
to the upward flow of the mixture of gas and air. At 
the same time it most effectually prevents firing back 
owing to the difficulty with which the flame will travel, 
in a sense inverse to the flow of the gas, if it be obliged 
in so doing to give up heat to a large conducting sur- 
face. It is further p Saver that the grid acts in some 
degree as a regenerator, the heat imparted to it by the 
flame at the upper edge travelling down the strips and 
being given up to the gases. 

The form of the tube is designed to ensure a thorough 
mixture of the gas and air, and also a high velocity of 
the resulting stream. The proportions rendered possible 
with this burner are such as to ensure practically com- 
plete combustion, and the flame produced is much hotter 
than the Bunsen flame. In place of the large single cold 
cone in the latter burner, the flame of the Méker burner 
shows a series of small cones, one over each hole of the 
grid, and each only about 2 millimetres high. Above, 
the flame is solid, and, as shown by tests with thermo- 
couples, of almost uniformly high temperature through- 
out. Comparative tests made in 1907, by the Société 
Technique de l’Industrie du Gaz en France, showed a 
saving of 26.5 per cent. in gas and 18.7 per cent. in 
time, both in Sense of the Méker over the Bunsen 
burner. Another test between a Méker burner and 
an air-blast or blow-pipe burner showed that a 
crucible could be kept at a temperature of 1060 
deg. Cent. with the oll with a saving of about 
50 per cent. in gas consumption compa with the 
latter. With the ordinary Méker burner gold and 
silver may be melted in a crucible, while with suitable 
muffle and tube furnaces temperatures up to 1200 deg. 
Cent. may be maintained. Using the air-blast Méker 
burner, which is only slightly different from that 
described above, in the provision above the gas-jet of 
an annular space with small holes allowing an upward 
blast in the tube, after the manner of the jet of the 
locomotive, much higher temperatures can be main- 
tained. Seger cones placed in a crucible indicate that 
a temperature something in the neighbourhood of 1800 
deg. Cent. is possible. 








Swiss Locomorives.—Switzerland exported last year 
sixteen locomotives, of the value of 50,7277. France took 
three engines, of the value of 5065/.; Italy four engines, 
of the value of 12,798/,; and Algeria nine engines, of the 
value of 32,864. 





PROPELLING MACHINERY OF WARSHIPS.* 


By Engineer Vice-Admiral H. J. Oram, C.B., Engi- 
neer-in-Chief of the Fleet, President of the Junior 

Institution of Engineers. 

Brrork deciding on a suitable subject for the address 
which I am privileged to give to-night, it was suggested 
to me that some general remarks on points of current in- 
terest in connection with propelling machinery, from the 
naval point of view, would be acceptable, and this view I 
have adopted, although I shall not deal with any matters 
relating to the machinery of our newest ships. 

The same general principles of mechanical science 
apply in a very lai measure to all designs of marine 
propelling machinery, but while first cost, cost of main- 
tenance and repairs, durability, and economical perform- 
ance at a given speed are the paramount factors in deter- 
mining the arrangement and dimensions of the merchant- 
ship machinery, and have also to be fully considered in 
the design of a warship’s engines and boilers, other con- 
siderations have a very important share in the settlement 
of the latter. 

Among these may be mentioned the greater limitations 
of weight and space, owing to the many demands for 
both in the design of the egpee asa whole, the necessity 
of keeping the machinery and boilers under armour pro- 
tection, the considerable water-tight subdivision of the 
machinery spaces, and military requirements, as regards 
the suitability of the boilers for quick steam-raising and 
the adaptability of both engines and boilers for large and 
frequent variations of 5 These considerations have 
so much influence on the design as to give characteristic 
and peculiar features to warship machinery which are not 
necessary in other cases where the determining conditions 
are more commercial, 

It is for reasons such as those referred to that water- 
tube boilers are now practically universally adopted in 
warships, and that the old horizontal reciprocating engines 
were used in these ships so long after they had been 
abandoned in other vessels. Such reasons also explain 
why vertical engines of warships must be of the com- 
paratively short stroke and quick-running types, and 
indicate why the change from the reciprocating engine to 
the steam-turbine was necessary, as soon as the latter 
could be installed on the same weight and was proved to 
be as reliable and economical. 

It will be interesting to glance briefly at a compara- 
tively recent stage of progress by making a few remarks 
respecting reciprocating engines, which up to a few years 
- were universal for marine purposes. The last few 
ships in the Navy to be supplied with this ‘ype were the 
cruisers Shannon, Minotaur, and Defence, of 27,000 indi- 
cated horse-power, and the battleships Lord Nelson and 
Agamemnon, of 16,750 indicated horse-power. These 
engines were the outcome of years of experience, both in 
the Navy and mercantile marine, and are giving great 
satisfaction. 

When these ships were constructed the speed of reci- 
procating engines had increased, so that 120 to 145 re- 
volutions per minute, with a piston speed of 1000 ft. per 
minute, represented the practice for installations in large 
ships, while in the small vessels, such as destroyers, it 
was 400 revolutions per minute with a piston speed of 
about 1200 ft. per minute. If the turbine had not been 
introduced, revolutions would probably have steadily 
increased up to the limit fixed by inertia pressures, parti- 
cularly since forced lubrication, which was supplied to the 
later reciprocating-engined ships previously referred to, 
enabled some other difficulties connected with fast running 
to be successfully overcome. 


Forcrep LUBRICATION. 

Previous to its adoption in large ships, forced lubrica- 
tion had been applied to the main engines of several 
torpedo-boat destroyers with t success, and although 
some extra weight was involved by these dolgm, this 
was compensated for by less liability to accident and 
saving in friction of engine bearings. As a testimony to 
its success for such purposes, it may be stated that on 
examining the main engines of one of the first destroyers 
fitted withthis system, after they had been running 20,000 
miles it was found that the original tool marks in the 
white-metal bearings were still visible, and no measurable 
wear had taken place. This experience with the smaller 
ships led to the introduction of forced lubrication for the 
crank-pins, eccentrics, and main bearings of the engines 
of the larger ships previously named. It was found in 
practice to be a t improvement, and eliminated 
entirely the risk of accident due to hot neem, caused 
by ineffective oil supply, which was the principal trouble 
of the marine engineer at that time. 

The method adopted in the destroyers was to enclose 
the whole of the working parts, including the cross-head 
bearings of the connecting-rods, in an oil-tight casing, 
packed glands being provided in the casing for the piston 
and slide-rods to work through. Observation-windows 
and electric lights were fit The oil was supplied 
by pumps worked by eccentrics on the crank-shaft, 
taking their supplies through strainers, and delivering 
into the hollow crank-shaft and weigh-shaft, pressure- 

u being fitted on the delivery-pi Holes were 
Grilled approximately radially at each main bearing, 
eccentric and crank-pin, and through connecting-rods, 
&c., to supply the oil to the various surfaces. 

In the larger ships with reciprocating engines, pumps, 
separate from the main engines, were fitted for circulating 
the oil, the delivery pipes being provided in duplicate. 
The oil-supply to them was first Tod to the main bearings, 
and thence through the shafting to the others, and in 
these ships it was not conside necessary to apply the 
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forced lubrication to the cross-head pins or link gear. 
With a view to separating any water which might mix 
with the lubricating oil, owing to drainage from slide and 
piston-rod glands, an oil-settling tank was fitted in each 
engine-room. Although the adoption of forced lubrica- 
tion on such an extensive scale as for reciprocating engines 
is not required in the case of turbine machinery, yet in 
this case as well, the principal bearings—viz., the turbine 
spindle and propeller-shaft bearings—are provided with 
this system. 

Forced lubrication had previously been so successful in 
overcoming bearing troubles in electric-light engines that 
it has now been applied to the great majority of auxiliary 
engines, with satisfactory results as regards behaviour of 
bearing surfaces, and many of these engines are con- 
sequently now run at a high speed of revolution. One 
difficulty arose in the application of forced lubrication to 
reciprocating engines—viz., the constant splashing of the 
oil on the piston-rods, and the entry of this oil on the rods 
into the cylinder on the in-stroke caused a considerable 
amount of oil to pass with the exhaust steam to the con- 
densers, and from these to the feed-water, and finally to 
the boilers. 

Vil in boilers is a fruitful cause of overheating and 
other similar troubles, and it was necessary to deal with 
this phase of the question, so that modifications of design 
and superior glands have been fitted in many cases, and 
this, with improvements to grease-filters, has so minimised 
this difficulty that, with proper attention to the fittings 
— it becomes unimportant. The adoption of tur- 

vines has been a t improvement in this respect, as 
the quantity of oil passing to the condensers with the 
steam from them is practically nil, and the grease-filters 
in these cases have only to deal with the grease from the 
auxiliary engines. 

The reciprocating engine in its latest form in the Navy, 
fitted with forced lubrication, and with its moving parts 
designed so as practically to balance the inertia forces, 
embodying improvements that had been evolved during 
many years, ad reached a high degree of mecha- 
nical excellence, and omitting imperfections inherent 
to the type, the only important obvious feature in which 
it was wanting as regards fittings was the ability to use 
superheated steam, and secure the fuel economy which is 
well known to result therefrom. 


SUPERHEATED STEAM IN RECIPROCATING ENGINES. 


In view vf the renewed attention now being given to 
the subject of superheating for marine work, its extensive 
use on shore, and the possibility of its re-adoption to a 
limited extent, all the available records as to superheating 
in naval ships have been looked up to see exactly what 
happened when they were used, and the circumstances 
attending their abandonment ; a task not easy, seeing that 
records fifty years + were not so well kept as they are 
to-day. I shall not burden the Institution with details 
of these records, but have stated their general nature 
later. 

The circumstances attending their introduction were as 
follows :—In 1858 an Admiralty Committee, consisting 
of an admiral and two engineers, one of whom was James 
Nasmyth, was appointed to inquire into ‘‘ the design and 
state of marine engines in the Navy,” quoting the exact 
terms of their reference. Itis interesting now to read the 
part of their report dealing with superheating, and the 
Admiralty comment on it, as showing the judgment of 
those associated with the Admiralty at that time on this 
question, after consideration of the result of experiments 
made from 1830 to 1858. 

The eventual result of this report was that from 1863 
to 1870 Admiralty boilers were always specified to have 
superheaters, but they had thus only a brief career, and 
were abandoned for new ships at the latter date, and did 
not re-appear in the Navy till the one recent case which 
will be ns seal to later. 

The following summarises the experience with them, 
and the causes of their abandonment. The earliest diffi- 
culties with superheated steam were increased wear and 
tear of the valves, pistons, and cylinders of the engines, 
due to the charring of the lubricant and the burning of 
the soft packings, and this caused excessive leakage of 
steam, especially in the trunk-engines. To minimise these 
troubles, the amount of superheat was first reduced, and 
subsequently it was proposed to divide the steam into two 
streams, one only of which was to be superheated, and by 
their subsequent mixture to control the steam tempera- 
ture, the necessary adjusting valves being provided. 

The superheaters themselves became defective intern- 
ally from corrosion, and in many cases they suffered from 
leaky tube-ends due to overheating. urther, as salt 
water was used for boiler make-up feed, when the boilers 
primed, the steam carried over salt to the superheaters, 
which caused the corrosion in the latter to be very active, 
and actual burning out of the tubes resulted, due to the 
resistance of the resulting hard scale. Copper was some- 
times found deposited on the slide and cylinder working 
surfaces, and this was attributed to the salt in the water 
being decomposed, and some chemical action in connection 
with the copper steam-pipes. The rust from corrosion was 
carried over into the shide-casings and cylinders, and this, 
with the dry steam and its adverse action on the lubri- 
cants, caused considerable wear on those surfaces and on 
the piston-rings, which was aggravated in the majority of 
cases owing to the engines being of the horizontal type. 

In many of the earlier boilers the heating surface was 
frequently not efficient, and this caused the uptake tem- 
peratures to be excessive, and contributed to the rapid 
decay of the superheaters. The economical use of super- 
heaters from the fuel point of view was most apparent in 
those boilers which were short of steam space and were 
liable to prime ; the superheaters then acted more as dryers 
of steam; that is, they really formed an addition to the 
boiler steam space and heating surface by causing further 
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evaporation of .the priming water in the steam to take 
place while passing through the superheaters. It may be 
noted, in passing, that wet steam has a higher specific 
heat, and is a better conductor than dry steam. 

It was generally accepted that under favourable condi- 
tions a coal economy of from 20 to 25 per cent. was 
obtained from superheaters in His Majesty’s ships at 
that time, but improvements in the construction of boilers 
leading to the use of steam of higher pressures, and the 
introduction of multiple-expansion engines, with the 
co’ uent greater economy, without the same mecha- 
nical difficulties, were additional reasons causing super- 
heaters to fall into disuse. 

It was only in 1904 that superheaters were again ordered 
in His Majesty’s Service, and on a small scale. Six 
Babcock and Wilcox water-tube boilers of the total of 
twenty-one in H.M.S. Britannia, a battleship of 18,000 
indicated horse-power, were fitted with them in order to 
obtain experience as to the efficiency of superheating and 
the durability of the superheaters homnenioen, under the 
greatly altered condition of boiler construction and treat- 
ment as compared with the conditions obtaining when the 
superheaters were abandoned. The construction of boilers 
had considerably improved since the early days, and 
higher steam pressures and greater rates of expansion of 
the steam were employed. Boilers ar¢é now worked with 
practically fresh water, the cylinders and slide-valves 
were vertical instead of horizontal, the workmanship and 
details of these parts had improved, metallic packings 
were used for piston and slide-rod glands instead of the 
more pelea earlier packings, and the steam-pipesare, 
and mountings can be, of steel. All these details of 
design are conducive to the better practical application 
of superheating than was the case forty or fitty years ago. 

Although the Britannia’s engines fechas the im- 
provements in design just mentioned, it was thought 
desirable to proceed cautiously with the fitting of super- 
heaters owing to possible increased wear of rubbing sur- 
faces of the engines, and for this reason only a portion of 
the boilers were so fitted. It was not thought that the 
early troubles with the superheaters themselves would be 
repeated, although it was not certain that all difficulties 
with them would be eliminated. 

The actual alterations made in these six boilers during 
the design stage, as compared with the remainder, was 
that one-eighth of the tube surface was removed and the 
same amount of superheater surface added, the gases 
passing over the superheater surface after they had 
traversed the first third of the heating surface. The 
general results were as follow :—Two Gicte hour trials 
at one-fifth full power were run, six superheater boilers 
being used in one case and six ordinary boilers in the other ; 
the steam used per indicated horse-power per hour for 
all purposes was 18.19 lb. with superheaters, and 21.02 Ib. 
without superheaters, showing an economy of 13} per 
cent. in water consumption due to superheating. The 
actual amount of superheat obtained was 93 deg. Fahr. 
at the boilers, with a gauge pressure of 200 lb., which fell 
to 84 deg. Fahr. in the high-pressure receiver, with a 
geuge pressure of 86 lb. per square inch. 

The high-pressure cylinder liners are of forged steel, the 
piston-rings being two narrow phosphor-bronze restrained 
rings, and after the trial with superheated steam these 
cylinder liners showed signs of ‘‘ dragging.” 

Further trials were then made with superheat of 30 deg. 
and 61 deg. Fahr. After the trial with 61 deg. Fahr. super- 
heat there was an increase in the ‘‘dragging” action noticed 
previously, the surfaces were very ‘‘ brassy,” and flecks 
of metal from the piston'-rings were embedded in the 
cylinder-walls, while with the 30 deg. Fahr. superheat the 
condition of cylinder-liners improved. 

The results of these trials led to the conclusion that, as 
then fitted, it was not advisable to work the engines with 
steam superheated beyond 30 deg. Fahr., and to admit of 
their always being so worked a connecting - pipe was 
added, so that a mixture of superheated and ordinary 
steam could be as desired. In this condition, how- 
ever, the steam can hardly be much more than dried, and 
no marked economy pon | be expected on service. 

Internal lubrication was not used on any of these 
trials, in accordance with the established practice of the 
Admiralty ; but if it had been used, it would probably 
largely have reduced the action described, but with the 
present means of feed-water filtration the admission of 
such lubricant is objectionable. 

here is no doubt that, had the reciprocating engine 
remained the standard for marine pu sin the Navy, 
this matter would have been pases further, and the 
difficulties would have been dealt with, and no doubt 
overcome, in future ships by improved fittings and 
materials. 

It is more important to us, as regards the future, to 
notice the behaviour of the superheaters themselves 
after about three-and-a-half years’ work, with the view 
of determining whether the troubles of years ago are 
likely to be repeated, and there does not appear to be an 
such likelihood with the degree of superheating senneel, 
which was not great. The ship has been at work since 
1906, and the superheater boilers have been used equally 
with the remaining ones, and no defects have been 
reported due to the superheaters. Periodical reports of 
examination of the condition of the superheater tubes 
have been made, and a few are removed and cat up for 
examination at intervals. The most recent report states 
that the interior of the superheater tubes was coated with 
a rusty deposit, and active pitting is taking place, which 
is general. In the worst cases, however, the pitting does 
notextend beyond 0.04 in., the original thickness of the 
tubes being 0.144 in., and the tubes are good for several 
years’ further service. 

The deposit inside the tubes consisted of a mixture of 
ferrous and ferric oxides, with quite small amounts of 





chlorine, carbonic anhydride, and time. The latter con- 








stituents form an indication of the moisture carried +, 
the superheater with the steam. They amounted, on t}\. 
average, to:—Carbonic anhydride, 0,32; chlorine, 0.1 ; 
and lime 0.52 per cent. respectively. 


SuPERHEATED STEAM IN TURBINES. 


When we considerthe useof superheated steam in turbine 
machinery, a different set of conditions and requirements 
was met with, and although no difficulty was to be antici- 
patedas regards wear of parts due to dryness of steam, the 
alteration of relative position of parts, consequent on 
differences of expansion due to variations of temperatures, 
is materially increased by superheating. This increased 
difference of expansion between the various parts of the 
turbine-casing and drum from the cold condition to that 
when at wok due to temperature renders larger clear. 
ances of parts necessary ; and there are further objections, 
due to the effect of possible variations of superheat. The 
use of superheated steam, therefore, in turbines contain- 
ing close-fitting parts, did not seem to warrant the extra 
risks involved by it, so that the fitting of superheaters 
received a check. Besides this, the results being obtained 
in the Parsons turbines with ordinary saturated steam 
were extremely good. 

At present, too, as compared with the early days of 
low-pressure steam, the difficulties of obtaining adequate 
superheating are ter. Compared with the practice of 
forty years ago, the temperature of the steam itself has 
been considerably raised tee ve increases of pressure, 
while at the same time, by improvement in boiler efti- 
ciency, there has been a continued reduction of the tem- 
perature of the gases discharged from the boiler. The 
difference between these two temperatures which is now 
available for supe: heating is considerably less than it used 
to be. There was no difficulty in the old days in obtain- 
ing, within reasonable limits, as much superheat as was 
desired from the gases finally leaving the boiler without 
any modifications to the latter, which would make it less 
efficient, and the heat abstracted was so much clear gain. 
At present, however, this is not possible ; the gases are 
so reduced in temperature by their passage over the 
normal heating surface that unless special arrangements 
are made, the excess over the steam temperature is too 
small to be of much use for superheating. 

With the ordinary type of Yarrow or Babcock and 
Wilcox boiler used in the British Navy, there is therefore 
difficulty in Obtaining any considerable superheat by 
simply placing the superheater among the gases which 
have just left the boiler. Superheating with the present- 
day boilers therefore requires some alteration in boiler 
proportions or arrangement, in order to obtain such 
a difference between the temperature of saturated steam 
and that of the funnel gases in contact with the superheater 
as will secure sufficient superheating. This modification 
somewhat reduces their efficiency as boilers, and the 
resulting gain, due to the use of superheat, is the dif- 
ference between these two items, which have each to 
be examined so as to be certain that there is sufficient 
gain on balance. An alternative for large ships has been 
suggested in the fitting of separately oil-fired super- 
heaters, which would remove the objection noted pre- 
viously to modifications in design of boilers, the extra 
space and weight of the separately-fired superheaters 
being compensated for by reductions in the number of 
ordinary boilers. : 

At the other end of the temperature scale very im- 
portant considerations occur as regards the temperature 
and vacuum when the steam leaves the turbine, for it is 
well known how eminently suitable the marine steam- 
turbine is for the economical utilisation of very low 
pressures. It has a great superiority over the recipro- 
cating engine in this respect, and the reasons for this may 
be usefully referred to. The amount of work obtained 
from a given quantity of steam depends principally on its 
final volume after expansion while doing work, and this 
final volume depends on its velocity and the sectional area 
available for the flow of steam. In the reciprocating 
engine its velocity when doing work cannot exceed that of 
the piston, which is limited by practical considerativns 
quite independent of those of steam efficiency, and its 
sectional area—t.e., the area of low-pressure cylinder— 
cannot be increased much, for in this case we should have 
enormous and impracticable cylinders and large losses due 
to friction, condensation, and in other directions. In the 
turbine there is no similar limit to the steam velocity, and 
the steam can be expanded to within about 1 in. of the 
condenser vacuum, so that as the steam annulus at the 
low-pressure end is large, and the vebeaity of the steam 
high, an enormous increase in volume is obtained during 
expansion while in contact with the turbine-blades. 


RANGE OF EXPANSION IN RECIPROCATING AND 
TURBINE ENGINES. 

In naval reciprocating engines it is well known that, 
owing to considerations of weight and space, a large ex- 
pansion was not given at full power; in other words, 
economy at full power had to be sacrificed to other require 
ments in the warship compromise. Taking a number of 
representative reciprocating engines for our more recent 
warships with a fairly high steam pressure—viz., about 
220 lb. per square inch by gauge in high-pressufe receiver 
—the average pressure at the completion of the expansion 
at full power is 124 lb. absolute, with a back pressure, 
whilst the cylinder is open to the exhaust of 6.7 Ib. abso- 
lute, the average vacuum being 26 in., or, say, an absolute 
pressure of 2 lb, per square inch. : 

Further, whilst the average back pressure in the I yw 
pressure cylinder was about 6.7 Ib. absolute, or 16) 1. 
vacuum, the expansion only extends whilst driving the 
piston to about 124 Ib. absolute, or 5-in. vacuum, 80 that 
a considerable percentage of the energy in the steam 
which could be obtained by gradual expansion from 
124 lb. to 6.7 Ib. while doing work, is also lost. 
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In the turbine, however, instead of these comparatively 
high pressures at the termination of expansion, we have 
the fact that the steam does useful expansive work to 
about 27 in. vacuum at the turbine end, with a vacuum of 
28 in. in the condenser, the necessary volume being 
obtained as indicated previously. At the other end of 
the scale the average steam pressure at the turbines has 
only been about 140 Ib. in recent examples. 

Assuming adiabatic expansion, the following table shows 
the energy available in thermal units per 1 Jb. of steam 
when ais between various pressures, and the com- 
paratively large amounts obtained for small drops of pres- 
sure at low pressure :— 

Expanding from 235 Ib. absolute to 164 in. vacuum, 249 
thermal units. 

Expanding from 164 in. to 20 in. 
units. 

Expanding from 20 in. to 22 in. 
units 

Expanding from 22 in. to 24 in, 
units, 

Expanding from 24 in. to 26 in. 
units. ‘ ‘ 

Expanding from 26 in. to 28 in. 
units, 

It will be seen that the B.T.U.’s given up by the steam 
expanding adiabatically from a vacuum of paw in. to one 
of 28 in. is 38.7 per cent. of the B.T.U.’savailable from an 
adiabatic expansion from 235 Ib. absolute to 164 in. 
vacuum, showing the great gain by the economical expan- 
sion to low pressures, and explaining the superior 
economy of the turbine. 


vacuum, 16.2 thermal 
vacuum, 11.8 thermal 
vacuum, 15.1 thermal 
vacuum, 21.4 thermal 


vacuum, 31.9 thermal 


Hien Vacua AND CONDENSER DESIGN. 


A low vacuum therefore being of the highest import- 

ance as regards economical efficiency, much attention has 
been directed in recent years to various means of improv- 
ing the vacuum, and with success. We have the well- 
known ‘‘augmentor” condenser, and a great deal has 
also been done by improvements in condenser and _air- 
pump design. These improvements consist principally in 
so arranging the shape of the condenser and the spacing of 
tubes as to make the area for flow of vapour proportional 
to its volume, increasing the velocity of the circulating 
water, and modifications in other directions. This has 
enabled contractors to guarantee a vacuum approaching 
closely the maximum possible with a much less condenser 
cooling surface per horse-power than was usual some years 
ago. 
“hawk from the considerations of the general design of 
condensers, the provision of a tight condenser is not an 
easy problem in marine engineering. Although the 
specification for the materials of condenser tubes and tests 
are most stringent, yet in new ships trouble is sometimes 
experienced soon after ships have commissioned. It is, 
however, satisfactory to note that the care which is now 
exercised has resulted in a considerable diminution of de- 
fective condensers. 

Inquiry was made some time ago as to the mercantile 
marine experience with condensers. One reply was so 
favourable, stating that no trouble had ever been expe- 
rienced, that it was thought desirable further to investi- 
gate the procedure adopted. Examination, however, 
showed that with the tank boilers fitted in these vessels, 
it was never attempted to keep the boiler water fresh, 
but it was always maintained at a density considerably 
more than fresh water. Under these conditions it was 
not remarkable that what we should regard as condenser 
troubles with water-tube boilers, where fresh water is 
essential, were not so regarded in that case where the 
entry of some salt water was considered immaterial. 

With the large eduction pipes fitted to turbine installa- 
tions, one ool have expected that the necessity for 
readily testing the condenser would have led to designs 
with condensing water outside the tubes. In reciprocat- 
ing engines so fitted, to test the condenser it is only neces- 
sary to remove the covers, close the discharge-valve, and 
work the centrifugal pump. If the condensing water is 
so arranged for turbine installations, it is found that to 
obtain an area through the inside of the tubes at least 
equal to the area of the eduction pipe is generally impos- 
sible without tube-plates of abnormal number or dimen- 
sions. For this reason the water in all cases is arranged 
to pass through the tubes. 

THE EFriciENcy OF THE TURBINE. 

\lthough the reciprocating engine in the Navy, in its 
final state of development, was of considerable excellence, 
it had to make way for the marine steam-turbine, which 
is due to the genius, enterprise, and patient research of 
one of our Past-Presidents. All recent warships in the 
Navy are fitted with turbine engines ; and, as illustrating 
the magnitude of the change recently made, it may be 
mentioned that there are now either actually con- 
structed, or on order, practically 2,000,000 S.H.-P. of 
Parsons turbines for the British Navy alone, and I am 
sure we should all wish to congratulate Mr. Parsons 
thereon. Now that everything is progressing smoothly 
as regards turbine machinery, ian as ship after ship 
carries out successful trials without incident or failure, 
we are apt to forget the years of strenuous work and the 
magnitude of the difficulties faced and surmounted by him 
in the earlier stages. 

The great success and freedom from accident which has 
attended this great revolution in propelling machinery, 
and the application of new principles on such an exten- 
sive scale, is remarkable, and it is due to Mr. Parsons to 
acknowledge the skill in design which has enabled these 
good results to be achieved and the estimates of per- 
formance of marine turbines to be amply borne out by 
actual results. 

Besides the gain in economy at full power resulting in a 
diminution in numbers of boilers, and the comparative 





freedom of the turbine from running defects, the clean 
and dry engine-room platforms, absence of noise and 
bustle, &c., are features which are noticeable by every- 
one familiar with corresponding conditions of reciprocat- 
ing engines. 

An extraordinary alteration in the usual conditions of 
design has followed from the substitution of turbines for 
reciprocating engines. In the latter engines the number 
of revolutions per minute is determined by the engine 
arrangements only, and is settled from experience with 
previous examples, having regard to their size and the 
allowable piston speed, and the considerations of inertia 
refe to previously. Increase of revolutions and piston 
) had to be made cautiously as experience justified. 

he revolutions having thus been decided on, the . 
of ship gave the pitch, allowing for a slip determined 
from experience, and hence followed the suitable diameter 
of propeller. 

evolutions of turbines, however, are settled on radi- 
cally different lines, as, if we first decided on the revolu- 
tions we would like to adopt, and p as_ before, 
we should generally arrive at a propeller which is quite 
unsuitable. Considering the turbines alone, there is 
practically no limit to the number of revolutions which 
could be adopted even with large powers, and we have 
to proceed to the propeller, to determine the revolutions 
of shaft which are permissible. The area and diameter 
of the propeller have therefore to be decided from the 
estimated thrust, and knowing from experience the prac- 
tical limit to the thrust - uare inch of projected pro- 
peller area (about 12 1b.), the area is ell and the 
diameter is thus obtained. The narrow limits admissible 
as regards ratio of pitch to diameter for an efficient screw 
then gives the pitch, from which, and the speed of the 
ship, the maximum revolutions are determined. These 
revolutions are made as high as the before-mentioned 
practical limitations will allow. 

The steam-engine indicator also, invaluable for reci- 

rocating engines, is of little or no service with turbines. 
Tts place as regards the estimation of power has been 
taken by the torsion-meter, and it is astonishing with 
what rapidity this new instrument has been developed to 
meet the requirements of steam-turbines. 

Leaving now these differences between the old recipro- 
cating engines and turbine engines, we pass on to a few 
remarks respecting the relative economy of the two types. 

Trials of the turbine cruiser Amethyst furnished a good 
comparison between reciprocating machinery and turbines 
in the small cruiser class, but the first turbine machinery 
fitted in the Navy of large size was in the Dreadnought, 
and it is well known how rapidly this machinery and 
ship were constructed and what excellent results were 
obtained. 

When it was decided in the Dreadnought to super- 
sede the ordinary reciprocating engine by the Parsons 
marine steam-turbine, careful analyses of the results ob- 
tained in previous vessels indicated that an increased 
economy would be realised over the average type of 
reciprocating engine of that period, to an extent which 
would enable the 8.H.-P. of the turbine to be the same 
as the indicated horse-power of the reciprocating engine, 
while using about 15 per cent. less steam. 

The machinery of the Dreadnought was designed on 
these lines—#.e., a reduction of about 15 per cent. was 
made in the usual boiler proportions, and the trial results 
confirmed the action taken, the consumption of steam at 
full power for turbines only being 15.481b. per 8.H.-P. 
per hour, as carefully ascertained from large ey a 
tanks. The initial pressure at the turbines was 164 lb. 
per square inch by gauge. 

The turbines of subsequent ships have been gradually 
improved with experience, and although the general con- 
struction remains the same, clearances and other adjust- 
ments required are by experience better known, and 
improved fittings and measuring appliances enable the 
dummy clearances, on which steam leakage very much 
depends, to be reduced, so that subsequent results have 
been even more satisfactory than those of the Dread- 
nought. The average steam consumption of the three 
battleships succeeding this ship was 13.01 lb. per S.H.-P. 
per hour for turbines only, with an average gauge pres- 
sure of 147 lb. per square inch on the high-pressure 
turbine. 

The turbine engines of the Indomitable class of 41,000 
S.H.-P. were much greater in size and of slower revo- 
lutions than those of the battleships, and the effect of 
this on the efficiency of the turbines could not be quite 
foreseen, so rather a conservative estimate was made of 
the probable steam economy; and, though the boilers 
were made a little smaller proportionately (about 4 per 
cent.) than in the Dreadnought, trials of these ships 
showed that the steam consumption of the turbines was 
lower than expected. The results were superior to any- 
thing that could have been predicted with confidence at 
the time, as the average consumption of steam at full 
power for turbines only was 12.03 lb. per S.H.-P., with 
the average gauge pressure 123 Ib. per square inch at the 
high-pressure turbine. 


CruisinGc TURBINES. 


All our original turbine ships were fitted with cruising 
turbines in addition to those for use at the higher powers. 
The Dreadnought, for example, has four turbines on each 
side of the ship, counting as one turbine the low-pressure 
and low-pressure astern, which are in one casing. Experi- 
ence, however, has shown us that there are certain incon- 
veniences attending the use of cruising turbines. They 
are economical, but being very often not in use, they are 
apt to be neglected, and not to receive the attention = 

uire, and the few accidents that have occurred wit 
turbines have practically all occurred in the cruising 
turbines. , 
The question arose as to whether the increased economy 





due to their use is worth the extra complication, cost, and 
liability to injury, and the conclusion is arrived at, at 
least in the case of single cruising turbines, that the 
balance of wavenetee and disadvantage is adverse to them, 
and they have not been fitted in recent warships. This 
view is the more readily taken as the alternative recom- 
mended by Mr. Parsons appears to give us most of what 
we require without multiplication of turbines. This 
alternative is considerably to increase the expansion 
allowed in the main turbines at high powers, provision 
being made to obtain the maximum power by means of 
by- arrangements. This ensures ter economy 
at bw powers than was hitherto obtainable with the 
main turbines, and by this system we gain simplicity and 
also a reasonable economy at such low powers. 

In certain classes of ships, however, where the radius 
of action at low powers is exceedingly important owing 
to their limited coal or oil storage, as in torpedo-boat 
destroyers, two cruising turbines in series are fitted. In 
a — example of this sort there are five turbines fitted 
on three shafts, again counting the low-pressure and low- 
pressure astern turbine as one. In this case the gain by 
the use of the cruising turbines in series is much greater, 
and is considered to make up for the extra cost, weight, 
and complication involved, and they are being retained. 


Tue Steam CONSUMPTION OF AUXILIARY MACHINERY. 


A few remarks on the consumption of steam in auxiliary 
engines will now be made. hese engines, except in 
electric-light and hydraulic pumping engines, are usually 
of the single-cylinder type, and their efficiency is there- 
fore small. An average consumption of steam, when 
exhausting to the condenser direct, of the reciprocating 
electric-light engines which are compound, is about 28 lb. 
per indicated horse-power. For main circulating engines 
the consumption is about 451b. per indicated horse-power, 
whereas for pumps, steering-engines, capstan-engines, and 
other engines, in which there 1s little or no expansion of 
the steam, the average consumption is about 60 lb. per 
indicated nse. tants + These are trial results, and it 
must be remembered that with wear on service these 
figures would be increased. 

This being so, it is obviously desirable to abstract some 
of the energy existing in the exhaust steam from such 
auxiliary engines. This was accomplished by working 
them on what is called the ‘‘closed exhaust,” which simply 
means closing the direct connection of the auxiliary 
exhaust-pipe to the condenser and passing the exhaust 
steam to the main engines at a position where the pressure 
is suitable, or through the coils of an evaporator. Relief 
valves loaded to about 25 1b. per square inch are fitted, 
and allow any surplus exhaust steam to pass direct to the 
condenser. 

Considerable economies are obtained by the use of 
“closed exhaust,” especially when used in the evapo- 
rators, where 1 Ib. of gained steam can be obtained from 
about 1} lb. of exhaust steam. When not required in 
the evaporators, the steam in the case of reciprocating 
engines is admitted to the low-pressure receivers, and 
some gain is effected thereby. With the adoption of 
turbines, however, with their high efficiency in the use of 
steam of low pressures, the gain from the use of auxiliary 
exhaust in the main engines has been considerably in- 
creased, and this constitutes a very important advantage 
for turbine machinery as regards warships. Taking a 
considerable number of ships, it is found that by this 
means the consumption of steam for auxiliary engines is 
reduced by half, thus:—If the consumption of steam 
for the main turbines and for auxiliary engines per 
8.H.-P. when not using the auxiliary exhaust are repre- 
sented by a and } respectively—t.c., a total for all pur- 
poses of a + b, it is found that the total consumption of 
steam for all purposes when using the closed exhaust on 
the turbines will be approximately a + >: It is interest- 
ing to note that the combination of reciprocating engines 
and turbines recently fitted in mercantile ships is similar 
to the closed exhaust system working on the low-pressure 


turbine. * 


COMBINATION OF RECIPROCATING AND TURBINE 
ENGINES. 


Economy at low powers is, in a warship, of more im- 

rtance dn at high powers, and as low powers can only 

» obtained in the turbine by considerable reduction of 
initial pressure, there being nothing corresponding to the 
variation of cut-off with the same initial pressure as in 
the reciprocating engine, the combination of recipro- 
cating engines using high pressures exhausting into a low- 
—— turbine “jae economically attractive for the 

evelopment of the lower powers in warships. 

Let us consider the ordinary four-shaft arrangement in 
battleships, but with a reciprocating engine fitted on each 
of the outer shafts, and a low-pressure turbine on each of 
the inner shafts, the total horse-power at full power bein 
about equally divided over the four shafts, the principa 
object of this arrangement being to obtain the best 
economy at about one-tenth full power. 

Under full-power conditions the initial pressure at the 
low-pressure turbines would be about 22 Ib. absolute, and 
the exhaust pressure at the reciprocating engines about 
21b. above this figure. The results of investigation show 
that at full speed the cruising radius would be approxi- 
mately the same as that with an all-turbine arrangement. 
At one-tenth power the cruising radius of the combina- 
tion would be about 10 percent. better than an all-turbine 
arrangement with cruising turbines in ‘‘series,” on the 

is of a propulsive coefficient of 50 per cent. 

At low s however, the distribution of power over 
the shafts of the combination would be very unequal, and 
it is difficult to estimate the propulsive coefficient that 
might be obtained. This, together with the extra con- 








706 





ENGINEERING. 





[Nov. 19, 1909. 








sumption of oil, &c., and the inherent practical disadvan- 
tages of reciprocating engines, as compared with turbines, 
appear to more than outweigh the possible additional 
economy which might be obtained at the lower powers 
with the combination. 

The combination system generally appears suitable for 
the class of vessel where thé designed speed falls below 
the limit of applicability of an all-turbine arrangement, 
and from the results published of such installations it 
would appear that in these cases additional economy of at 
least 10 per cent. could be obtained over good quadruple 
engines, and at least 15 per cent. over ordinary triple- 
expansion engines. 

OTHER SysTEMS OF MARINE ENGINES, 


Having remarked on the existing types of marime en- 
gines, I shall now proceed to a different subject. j 

The propelling machinery fitted on board our warships 
must be the best available ; the Admiralty are always on 
the look-out for improvements, and they take note of 
everything suggested which may appear to have the 
probable effect of adding to efficiency, although they 
cannot afford to experiment on the machinery and boilers 
of our large warships. It is advantageous, therefore, that 
the question as to whether we are getting this best should 
be brought under review from time to time. I think it 
may be fairly claimed that we are, and that there is 
nothing better or more suitable for naval pur at 

resent than the machinery recently fitted in the British 


Navy. 

I Shall briefly refer, however, to the competing systems 
for marine propulsion which claim to be suitable for that 

urpose. Phere is first the gas-engine, which has been 
vefore us for many years; the oil-engine, which, for 
certain classes of ships, is a competing propelling agent ; 
the proposal to interpose between the engine and pro- 
peller cestoicad machines for obtaining certain benefits, 
and for securing increased economy ; and there are others. 
This electrical proposal, however, refers only to the means 
of transmitting the power generated, and does not alter 
the type of engine. 

The following remarks are made on these systems in the 
light of information at present available, but the con- 
clusions stated are, of course, not final, and any discussion 
which may result will be of value as tending gradually to 
clear up doubtful points. | The good work being done by 
various engineers in working on these novel problems is 
recognised, and it is quite possible that future develop- 
ments of these plans, and reliable information and experi- 
ments, may lead to modification of present conclusions. 


Tue ELxectTrRICAL PROPULSION OF SHIPS. 


Referring first to what is called the electrical propulsion 
of ships :—An electrical drive has already been adopted in 
some ships of small power where the prime mover is an 
internal-combustion engine, in order to overcome difficul- 
ties in starting, and to avoid complicating these engines 
with reversing-gear. In one system an electrical drive 
is adopted for reversing or slow speeds only; at other 
speeds, though the dynamo and motor are coupled to the 
engine-shaft, no electricity is generated, and the internal- 
combustion engine is working directly on the propeller. 
In this design the capacity of the dynamo and motor is 
limited to about ono tell the power of the engine in order 
to save weight. 

Since the introduction of turbine machinery in F pring 
proposals to supersede turbines directly coupled to the 
propeller shafting, by designs where electrical machinery 
18 interposed between the turbines and the propellers, 
have been made several times. 

The system, as proposed, consisted of the employment 
of economical turbines, at very high revolutions, similar 
to those in use on land electric-light stations, with a 
dynamo and motor interposed between the turbine and 
shaft to reduce the speed of the latter to that which is 
most suitable from the propeller efficiency point of view. 
The turbines are always run in one direction, and re- 
versing can be effected by the change of the direction of 
the current at the motor. 

The claims made for this system are that the loss due to 
the interposition of the dynamo and motor between the 
turbine and propeller-shaft is more than counter-balanced 
by the gain due to the more economical steam consump- 
tion of high-speed turbines, and that due to a higher pro- 
peller efficiency when working at more moderate speeds 
than is usual in ship turbine machinery. 

It is also idee thas the radius of action of the ship 
will be increased due to an economy when working 
at low powers, dynamo-machines being shut off altogether, 
as required, and the remainder worked at, or near, their 
economical power, and that although the high-speed tur- 
bines and electrical machines are together heavier than 
the direct-coupled turbines this is more than compensated 
for by the lesser boiler power required, consequent on the 
higher efficiency of the fast-running turbines and slower- 
running propellers, so that a complete installation for the 
same speed of vessel is not only more economical, but no 
heavier. Further, that there would be an increased eco- 
nomy from working the auxi.iary machinery by motors 
driven from the main generators. 

These are the main features of the system ; there are 
various other claims made, but they are not important 
compared with the p ing. 

The actual figures are the subject of considerable doubt 
and controversy, and would require much time for an 
adequate examination. I shall only refer generally to 
some of the important features. 

As regards economy at full power, it must be remem- 
bered that the claims are based on figures obtained from 
trials of electric-light stations on shore, and it is some- 
what doubtful if the same results will be obtainable when 
similar units are worked as a battery on board ship with 
the engines and boilers placed in from five to seven or 
even more separate water-tight compartments. 








It appears that the loss which results at the dynamo 
and motor is not less than 12 per cent., so that not more 
than 88 per cent. of the shaft horse-power given out by 
the turbine would be available as horse-power at the pro- 
peller-shaft. 

The actual steam consumption in pounds per S.H.-P. 
for the propelling turbines in the three ships of the 
Indomitable class is only 12 lb. at full power, and this 
without superheating. The figures guaranteed for the 
steam consumption of the electrical combination from 
experience in shore electric-light installations were given 
in one case worked out in detail as 12.9 lb. per brake 
horse-power at the propeller-shaft without superheat, 
and 10.9 lb. with 100 deg. superheat, the vacuum being 
28 in. It will be seen, therefore, that in the particular 
case of the cruisers mentioned there is little margin 
of superiority at full power available for reduction of 
boiler power, even allowing for the probable improvement 
in economy of the electrical installation due to the larger 
units in these ships. 

The claim to increased economy at low powers should 
be realised, as the generators then in use could be worked 
nearer their maximum output, but it must be remembered 
that the efficiency of the motor falls off with reduced 
powers, but the actual amount is doubtful. This feature 
of the system is the important one as regards machinery 
of warships. The claim as regards increased power for 
going astern is also justified. 

As regards increased propeller efficiency, it must be 
remembered that the efficiency now obtained with the 
slower-running propellers has been the result of many 
years’ experience. The early turbine propellers had low 
efficiencies ; experience has enabled these to be increased, 
but they do not yet reach the figures obtained with the 
slower running reciprocating engines. There is no doubt 
that as more experience with small fast-running pro- 
pellers for such large powers as have only been recently 
introduced is obtained, the efficiency of the latter will be 
still further improved. In particular cases, such as in 
the large cruisers of the Invincible class, there has been 
no falling off in propeller efficiency of the faster running 
screws from efficiencies obtained in the slow-revolution 
screws of older cruisers. 

No doubt a large-diameter propeller assists the man- 
ceuvring power of a ship, but the diameter is frequently 
limited by hull considerations; and electrically-driven 
ships with the same number of propellers, driven slower, 
would in some cases be limited to practically the same 
dimensions as in direct-driven installations. 

In one design, in which the weights of the turbo-gene- 
rator and motor were quoted, it was found that the in- 
crease of engine-room weights wouid be considerable, and 
that the total increase of machinery weights would be 
about 15 to 20 per cent. The gain at low powers would 
require to be very substantial to balance such increases. 
The substitution of electric motors for auxiliary steam- 
engines would also add to weight, and such auxiliary 
machinery as steering-engines and distilling plant would 
for the present require to be steam-driven. 

The electrical pressure proposed in the various plans 
has varied from 1000 volts in the lowest to 2750 volts in 
the highest, and these are all very high, from the point of 
view of safety, for use in H.M. ships. Also, before any 
system could be adopted many necessary details would 
require to be carefully considered, such as freedom from 
danger of failure due to access of water to the electrical 
machines or to particular parts of them, and the ven- 
tilation of. the machines, as considerable heat is gene- 


ted, 

With the interposition of two electrical drives between 
the turbines and the propeller, in addition to special 
dynamos as exciters, it is not probable that the wear and 
tear would be less or that less staff would be required, 
but rather the reverse. 

In the designs submitted to the Admiralty there has 
been no gain in the space occupied, but in some cases an 
increase. 

It is essential for warship purposes that the small varia- 
tions of speed required from the propellers when keeping 
station in a fleet should be readily obtained, and in this 
respect the electrival systems which have been proposed 
to the Admiralty are far from satisfactory. The various 
firms have only proposed to provide for three electrical 
speeds—full, half, and quarter—-and have suggested that if 
anything further were required that the speed of the 

nerators should be regulated. This latter would detract 

rom the economy of the system. 

It is ised that further attempts are being made 
to meet this condition, which is absolutely necessary as 
far as warships are concerned, provision for station- 
keeping or the power of making gradual changes of speed 
throughout the whole range, both ahead and astern, 
being essential. 

Finally there appears to be considerable doubt as to 
the efficiencies of the various systems proposed, and the 
figures on which they are based ; but, speaking generally, 
the conclusion seems to be that the interposition of a 
dynamo and motor between the engine and its work, 
involving when on board ship considerable liability to acci- 
dent and derangement of the electrical machines, in addi- 
tion to present risks, has disadvantages such that the prac- 
ticability of the details should be beyond question, and 
the gain by its adoption must be shown to be substantial 
before the system could be fitted in any important vessel. 
This has not, I think, been done at present. We must 
recognise, however, the skill and ingenuity with which 
this problem has been dealt with, and any further develop- 
ments will naturally receive careful consideration, espe- 
cially the actual results from installations which are about 
to be fitted on asmall scale. The good work done by 
electrical engineers on board warships at present in 
respect to auxiliary machinery of all kinds is too well 
known to need any comment from me, and we should 





welcome their co-operation as regards the main engines, jf 
the resulting combination is likely to be beneficial. 


THE INTERNAL-CoMBUSTION ENGINE. 


We now pass on to some general remarks on the use «! 
internal-combustion engines for marine propulsion, It i: 
a difficult matter to make exact comparisons betwee) 
steam-engines and internal-combustion engines suital|- 
for large ships, as the powers of the latter installed afloat 
have not been large, and comparisons of units of 500 brake- 
horse-power in internal-combustion engines and 20 000 to 
40,000 brake horse-power in steam-engines leaves much to 
be desired ; it must, of course, be remembered that the 
steam-engine is in a high stage of development, and the 
marine gas-engine installation not so. 

A more reliable comparison at low powers can be ol) 
tained from a comparison of steam-engines and oil 
engines in boats, for as the weight of gas-engines without 
the pow &e., should be about the same per indi 
cated horse-power as that of oil-engines for the same 
speed of revolution and working on the same cycle, this 
comparison will give an idea of the position of the gas- 
engine in comparison with the steam-engine for such 

wers. 

In the large power-driven boats carried by warships it 
is found that where the total weights of the heavy-oil 
engines and the fuel required for the same radius of action 
are about the same as for similar boats with steam 
machinery and coal, the speed obtained with the oil 
motor-boat has not been so great as with the steam-boat. 
As oil fuel is assumed to be available, this could be equally 
used by the boiler of the steam-engine, and if this be 
assumed, the comparison would be still worse for the 
internal-combustion motor. For small boats, where the 
air-compressor and reservoir for starting can be omitted, 
and hand starting-gear is sufficient, the heavy oil engines 
may have a slight advantage, but this would disappear if 
the smaller boats were similarly compared with boats 
fitted with oil-fired boilers. 

_This gives a general idea of the results obtained with 
oil-engines which use oil of a flash-point of over 200 deg. 
Fahr., and shows that there is practically no gain in 
respect to weight in fitting heavy-oil motors, instead of 
steam-engines, in large power boats of corresponding 
revolutions. There being practically little difference in 
the weights of four-cycle oil-motors and steam-engines, it 
follows that four-cycle gas-engines with producers and 
cleaning plant must generally be heavier than steam- 
engines and boilers. 

he gas-engine and anthracite producer plant which 
was fitted by Messrs. Beardmore in H.M.S. Rattler, after 
the original steam-engines and boilers had been removed, 
is the largest marine gas-engine installation fitted in 
Great Britain, and we must admit the enterprise of those 
associated with this experiment, which has added con- 
siderably to previous knowledge of the subject. A com- 
parison with the steam-engine which was taken out of 
this vessel shows that the horse-power obtained per ton 
with the latter was about twice that obtained with the 
former. This compares the steam-engine practice of 1886 
with the gas-engine practice of twenty years later, but it 
must be remembered that the gas-engine fitted in this 
ship was an experimental installation, and a future one 
would no doubt make a more favourable comparison with 
the steam-engine. 

This gas-engine was not reversible, but was fitted with a 
reversing clutch, but it is very doubtful whether such 
reversing mechanisms are suitable for any considerable 
power, and it is considered that for such powers either 
the engine should be a reversible one or be fitted with 
electrical transmission. 

There appears no doubt that gas-engines can be made 
reliably reversible; in fact, a set of 500 brake horse-power 
already constructed possesses this feature, so that no 
difficulty would be apprehended on this account. If a 
reversible engine is, ane. fitted, a very large com- 

-air service is necessary for this purpose, and the 
capacity of this plant would be a serious factor in a large 
installation. ; 

There would also be a considerable amount of experi- 
mental work to be done with the auxiliaries, such as dis- 
tilling machinery and steering engines, if this type of 
engine were fitted, so that generally the combination of 
non-reversible gas-engines with electrical transmission 1s 
the most promising direction for the utilisation of this 
system. 

As regards oil-engines, it is no doubt correct that about 
17 S-H.-P. per ton of machinery can be obtained with 
special designs for using heavy oil. Each engine, how- 
ever is small, and its power cannot be increased very 
much without decreasing revolutions and increasing the 
weight for a given horse-power, so that the very large 
powers required for marine propulsion could only be 
obtained by multiplication df small units. One could 
imagine what a very large number of such reciprocating 
oil-engines, each having its valves, cams, &c., would be 
like if fitted to make up the full power of a warship. 

In a paper published a short time ago the figure of 11.6 
brake horse-power per ton has been given as the probable 
weight of gas-engines and producers if fitted for marine 
propulsion. The tenour of this paper was entirely favour- 
able to the adoption of the gas-engine in lieu of the steam- 
engine, so that if this figure errs at all it would probably 
be rather over-estimated. Now the steam-turbine instal- 
lation of the Indomitable actually developed 13.8 S.H.-P. 
per ton, and the Bellerophon 13 8. H.-P. ar ton. The 
weight of fuel carried for same radius of action must, 
however, also be taken account of, and the superior 
economy of the internal-combustion engine is the im- 
portant factor which causes these engines to be con- 
sidered for marine purposes. Generally, it may be 
assumed that the fuel consumption in a steam-turbine 
installation is ‘approximately about 50 per cent. greater 
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than in an internal-combustion engine installation using 
similar fuels, and in considering the weights and spaces 
occupied by different types of machinery, a proper com- 
parison must include the weights and spaces occupied by 
the fuel, and if this were done, the ihaueleunianion 
engine installation would compare more favourably with 
the steam-turbine installations. 

Taking a steamship with turbines of 20,000 S.H.-P. 
and carrying 3000 tons of coal, and assuming that the coal 
consumption per S. H.-P. = hour is 53 per cent. more in 
the steamship than in a ship fitted with gas-engines and 
producers, and assuming that the consumption at low 
powers would be in the same proportion, then for the 
same radius of action in a gas-engine ship, with the same 
total weight of fuel and machinery, 8 horse-power per ton 
of machinery would be sufficient in the gas-engine for 
equality of total weight. 

As regards space, there is no doubt our present steam- 
turbine installations take up a deal less space than 
any gas-engine, and probably less than any oil-engine 
installation which it is possible at present to fit. It has 
been stated that about 0.32 square foot of floor space per 
brake horse-power would be required for oil-engines in a 
large installation. The corresponding figure in a la 
turbine installation was 0.28, and this figure would 
decrease as the power of the turbine installation increased. 

In these comparisons of weight, space, and: fuel large 
ship. practice has been taken. For smaller cruisers, in 
which a higher speed of revolution is used, and where 
the boilers are worked with a higher air pressure to obtain 
the full power, the weight and space for steam machinery 
would be very considerably less than indicated above, 
and, further, it is not unreasonable to assume that for 
future large installations of turbines the weight and space 
will decrease. 

The most important consideration is, however, the 
practicability of obtaining reliable large gas-engine in- 
stallations and producers for use in ships. Any difficulties 
with the gas-engine itself would, up to certain sizes, I 
think, be overcome, if a really satisfactory gas-producer 
were available for marine use. This cannot be said to be 
the case. The use of bituminous or semi-bituminous coal 
is, under present circumstances, absolutely necessary, 
taking into consideration that anthracite can only 
obtained at a few ports outside this country. 

A producer using bituminous fuel and of a type suit- 
able for marine pore has not yet reached a practicable 
stage, and until such a producer has been designed, and 
has proved to be thoroughly reliable after trial, the adop- 
tion of gas-engines on any important scale will be pre- 
vented. The invention of a satisfactory producer would 
give a considerable impetus to the consideration of 
internal-combustion engines for ship use. 

The introduction of the steam-turbine has had the 
effect of retarding the development of the marine gas- 
engine, for while comparison with the steam reciprocating 
engine was not favourable for the reciprocating gas-engine, 
comparison of the latter with the steam-turbine is worse. 
To engineers who have realised by practical experience 
the convenience and simplicity of the steam-turbine, the 
superior merits of the internal-combustion engine, apart 
from the question of the producer, must be proved 
to be very great if the indirect crank drive, in connection 
with all the cams, tappets, &c., required, is again to be 
introduced. 

There is also the difficulty with gas-engine installations 
that the $ are poisonous, and this would require care- 
ful consideration in the arrangements for an engine-room 
of a warship, and suction-producers would, as far as this 
is pene be preferable to pressure producers. Also, 
after stopping or working slow for some time, it is difficult 
to obtain sufficiently good gas to enable a large increase 
of speed to be readily obtained. 

An attendant feature of both gas and oil-engines from a 
naval point of view is that funnels are often stated as 
not being necessary. The producer gases must, however, 
be got rid of, and although it may be possible to arrange 
to eject the gases under water when the engine is at 
work, when the engines are stopped an under-water dis- 
charge would not be possible in the gas-engine, and some 
fittings corresponding to funnels must be provided. 

he foregoing is only intended tobe a brief review of 
the various systems which compete with the steam-engine 
for marine propulsion ; an exhaustive examinatiom would 
occupy more time than the Institution can spare me, but 
it indicates, in my opinion, that these rivals of the steam- 
engine have not yet advanced much, and the steam-engine 
liolds the field for the present. Whether the gas-turbine, 
which would be a more serious competitor than any of the 
foregoing, is to be successfully developed remains to be 
seen, 


Liquip FvEt. 


_ Proceeding now to another subject, one of the features 
1 the recent developments of warship machinery is the 
«loption of liquid fuel, either wholly or partially, for the 
production of steam. Its principal advantages for this 
urpose were fully recognised many years ago, and, as 
compared with coal, comprises :—Greater calorific value 
lor a given weight or space occupied by the fuels ; quick- 
ess and cleanliness of transport to vessels, and much less 
hour in transporting and using ; amc control over 
its supply to the furnaces and - ie iness of stokeholds ; 
msiderably less fouling of boiler-tubes when under way, 
«nd no cleaning of fires necessary. 
_ The difficulties attending its use some years ago were, 
uoWever, very great, as the methods for burning it did 
not allow of a fair proportion of its calorific value being 
realised. When burnt at the rate required for Navy 
oilers, less than *) per cent. of its calorific value could 
e obtained for some years, and dense smoke was pro- 
iuced. The risk of r from explosive gases given off 
by the fuel was great ; its great cost and limited supply 


Were also disadvantageous, 





The risk of explosion from volatile gase’ was reduced 


to a minimum in H.M. ships by the adoption of a suffi- 
ciently high flash-point. he flash-point first adopted 
by the Admiralty was 280 deg. Fahr., but this has now 
been reduced to 200 deg. (Abel close test). This is 
her than that allo by the Board of Trade and 
Lloyd's try, and although the desirability of an 
identical flas F cesye between the Admiralty requirements 
and that of other users in this country is recognised, it 
is considered that greater precautions are necessary in 
warships, as the on are more confined and 
more liable to a higher temperature than those in vessels 
of the mercantile marine, and the effect of an explosion 
would be more disastrous under certain circumstances. 

In determining the safe flash-point, the fact must be 
borne in mind that vapour is slowly distilled off from the 
oil at temperatures lower than that of the flash-point ; 
for example, when the flash-point is 150 deg. Fabr., in- 
flammable vapour is gradually evolved at 100 deg. Fahr. 
As an illustration of the high temperatures to which 
certain spaces in warships may be liable, it may be stated 
that in the case of one destroyer the temperature in the 
bilges under the boilers, when steaming at full power, was 
found to be 158 deg. Fahr., and although no oil-tanks may 
be adjacent, it is quite possible, and even probable, that 
occasional leaks may occur from the burners, which may 
find its way to the bilges. 

The other difficulties could not be so easily met, but 
Sa extending over some years were made by the 
Admiralty, both ashore and afloat, with steam and com- 
pressed-air spraying, and many devices, obtained both out- 
side and inside the Navy, were tried, but none of these 
proved entirely satisfactory. Both steam and compressed 
air as spraying agents have important and well-known 
disad vantages. 

Efforts were, in consequence, made to develop a system 
free from these objections, and in 1903 a special burner 
was devised, by which the ap ne produced by the oil- 
pump was +. 4 to effectively atomise the oil. The trials 
on shore of these appliances eventually resulted in satis- 
factorily maintaining the full power of the boiler without 
the production of undue smoke, and at the same time 
realising the satisfactory proportion of about 76 per cent. 
of the calorific value of the oil. This system was then fitted 
to two destroyers, and the trials proved very satisfactory. 
In consequence of these results, this system is now gene- 
rally fitted, and the continued satisfactory results obtained 
have gradually led to an extended adoption of oil-fuel 
burning through the Service. 

The full advantages to be derived from the use of oil 
fuel can only be obtained when it is used by itself; but 
this course cannot be taken in all the ships of the Fleet, 
on account of the greater cost and limited supply of oil 
fuel as compared with coal. Oil as the sole fuel is there- 
fore confined to the smaller vessels, which obtain sub- 
stantial tactical advantages by its use. r vessels, 
such as battleships and cruisers, only use oil in conjunc- 
tion with coal, and in these cases the occasions on which 
oil is used are of a — character. * 

The influence of the limited quantity of oil fuel avail- 
able can be reali when it is mentioned that the total 
amount of crude oil obtained each year from all sources 
throughout the world is only about 3 to 4 per cent. of the 
yearly production of coal, and that only a proportion of 
this is available for fuel. The quantity of oil which can 
be obtained from British possessions, or from countries 
under British influence, is comparatively small ; but the 
production from them is gradually increasing, and it is 

robable that much greater quantities will be forthcoming 
rom such sources in the not distant future. 


Tue ABSENCE OF TROUBLE WITH BOILERs. 


There are many important matters in connection with 
the propelling machinery which I have not dealt with, and 
which it is impossible to refer to, even briefly, in the 
usual time devoted to an address. A very important one 
of these is the question of boilers, and respecting these I 
shall only say that since the introduction of steam machi- 
nery, and until quite recently, boilers had been a con- 
stant source of trouble and anxiety to the Admiralty. 
Boilers have been inquired into by various Boiler Com- 
mittees and other investigating bodies at intervals for 
many years past, and their labours are embodied in many 
bulky volumes of reports preserved at the Admiralty, 
which to the diligent student make interesting and in- 
structive reading. e seem to have come now, however, 
to a condition of affairs when serious troubles are seldom 
met with, and in this respect the present position of 
the boiler question is a very pleasant contrast to what it 
used to be some years ago. Trials are now almost in- 
variably run satisfactorily and without preliminary 
failures, and after their acceptance from the contractors 
the machinery and boilers in the vast majority of cases 
give satisfaction on service. 

‘The Admiralty is largely indebted for these good results 
to the zeal and ability of the officers and men of the engi- 
neer branch afloat, also to the contractors who construct 
the machinery, and who are always ready to give the 
Admiralty the benefit of their experience and advice on 

uestions of machinery design, which opportunities are 

requently made use of, and are very highly appreciated. 





THE CONTINENTAL STkEL INpustryY.—The council of ad- 
ministration of the Louvroil (France) Plates Company 
reports that, in the first half of the current financial year, 


the price of plates declined to the extent of about 1/. per | 


ton, while, at the same time, few orders were forthcoming, 
and those which were offered were keenly contended for. 
During the last few months, however, prices have im- 
proved, and the de on) La —_ bed 

t year’s working resu’ in a of 11501. ; this 
Nebit balance was carried forward to 1909-10, 








CATALOGUES, 


We havo received from Mr. Matthow Wylie, 55, 
Robertson-street, Glasgow, a sheet illustrating some 
—— and villas constructed of ‘‘ Ideal” hollow con- 
crete blocks. 

We have received from the Witton-Kramer Electric 
Tool and Hoist Company, Witton, Birmingham, leaflets 
describing some of their specialities. Among these are 
included polishing and grinding-machines and worm or 
spur-geared winches, all electrically driven. Another 
leaflet gives prices and particulars of flexible shafts to 
transmit from 7, to 4 horse-power. 


From Messrs. Kynoch, Limited, Lion Works, Witton, 
Birmingham, we have received a circular pointing out the 
advantages of their roller-bearings, and another relating 
to self-oiling bearings for line shafting. The latter are 
made of cast iron, and the bearing surfaco is 34 diameters 
in length, for all sizes ; lubricition is effected by a ring 
running in a bath of oil. 


The Electric and Ordnance Accessorics Company, 
Limited, Cheston-road, Aston, oan, have pub- 
lished an illustrated catalogue and price-list of ‘‘ Eclipse” 
electric cooking and heating apparatus. The list includes 
electrically-heated kettles, hot-water-jugs, glue-pots, hot- 

lates and plate-warmers, and also electric flat-irons; a 
ew of the firm’s electric radiators and convectors are also 
illustrated. 

A catalogue of the ‘ Victoria” vegetable-peeling 
machines has come to hand from the Imperial Machine 
Company, 11, Crown Parade, Cricklewood-lane, N.W. 
These machines can be used for peeling such vegetables 
as potatoes, turnips, carrots, parsnips, &c., irrespective of 
their shape and size. Prices and illustrations are given 
of machines with capacities varying from 5 Ib. to 40 Ib. 
per minute, arranged for hand, belt, or electric-driving. 


A catalogue of “J. L.” dynamos and motors has come 
to hand from the ‘J. L.” Manufacturing Company, 
Limited, Johnson-Lundell Works, Southall, Middlesex. 
One of the special features of these machines is the em- 
ployment of a laminated magnet yoke, which renders 
them smaller and lighter than others of the same output 
having cast yokes. Prices, &c., are stated of motors from 
4 to 75 brake horse-power at 230, 440, and 500 volts, and 
of compound-wound dynamos with outputs of 4 to 40 
kilowatts at 110 volts. 


We have received a pamphlet describing Bevis and 
an — aos ng rrorig a WoL 
(Ship) Te mpany, Limited, Telegrap! or 
Gpprweanel, 2 Bootle, Lancs. The apparatus consists of 
two metal dises fixed to the shaft from 6 ft. to 30 ft. apart. 
Each disc has a small radial slot near its periphery, so 
arra: that a beam of light pang through both slots 
is visible in a telescope when the shaft is at rest, When 
power is being transmitted, the discs rotate relatively to 
each other, owing to the torsion on the shaft, so that the 
beam of light is cut off from the telescope. The angle 
through which it is necessary to turn the telescope to 
render the light again visible measures the amount of 
twist in the shaft, so that the horse-power transmitted can 
be readily calculated. The pamphlet explains the method 


of — and calibrating the apparatus, a full description 
of which appeared in our issue of February 7, 1908, on 
page 199. 


Messrs. Bruce Peebles and Co., Limited, Edinburgh, 
have sent us two catalogue sections relating to continuous- 
current dynamos and motors, and another dealing with 
alternating-current motors. The two sections dealing 
with continuous-current machines contain specifications 
and tables of dimensions, weights, and capacities of 
dynamos and motors of medium and large size respec- 
tively. In the catalogue of medium-size machines, motors 
of 0.75 to 210 horse-power, and generators for outputs of 
0.75 to 165 kilowatts, aro dealt with. The large-size 
motors listed vary from 19 to 1500 horse-power, and the 
generators have outputs from 15 to 1100 kilowatts. The 
standard voltages are 115, 230, and 460, and all machines, 
except those for low voltages and of the smallest sizes, 
are fitted with commutating poles. The alternating- 
current motors are of the polyphase induction type, and 
are made with oqeiotoums, ship-ring, and automatically 
short-circuited rotors. ull particulars are given of 
machines of 0.5 to 200 horse-power for three- 
currents of 50 and 25 cycles; the speeds vary from 1500 
to 300 revolutions per minute. We have also receiv 
from this firm a pamphlet describing the Peebles 
motor-converters made under the Cour patents, 
These machines consist of an induction- motor and 
a rotary converter coupled together mechanically, and 
having the rotor winding of the motor connec in 
parallel with the armature winding of the rotary. The 
induction-motor rotates at half the speed correspondin, 
to the primary frequency, so that half the electrical 
energy supplied to it 1s converted into mechanical energy, 
and transmitted through the shaft to the converter, while 
the other half is transferred electrically from the rotor 
winding to the converter armature. This arrangement 
combines the ees of both rotary converters and 
motor - generators without their drawbacks. A large 
number of machines have been o—~eret for both traction 
and lighting loads, the system lending itself particularly 
well to three-wire distribution. 





Dock ConsTRUCTION IN THE CANARIES.—The Gaceta de 
Madrid contains a Royal Order granting to Don José 
Cabrera Caduelas permission to construct a shipbuilding 
yard and dock in the harbour of Naos, district of Arrecife, 
island -of Lanzarote, Canaries. Work must be com- 
—— within six months and completed within eighteen 
months. 
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RECORD. 


Comeprtzp sy W. LLOYD WISE. 


SELBOTED ABSTRACTS OF RECENT PUBLISHED 
OATIONS UNDER THE AOT OF 1907. 
The number of views given in the Drawings is stated 
Cy, Skavame & the Specification is not 
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AGRICULTURAL APPLIANCES. 
481. H. W. Aitken, Glasgow. Sugar-Cane Mills. 


{11 Figs.) January 8, 1909.—1n sugar-cane mills it is necessary 
that the dumb-turner bar be nr) apt towards, and away from, 
the roll it serves, and the invention consists in means for obtaining 
adjustment of the dumb-turner bars comprising eccentrics opera- 
tively connected with the bars, and means for revolving the eccen- 
trics. There is provided in the headstock C a horizontal shaft D, in 
convenient position relative to the dumb-turner bar A. Each shaft 
D bears upon its inner end an eccentric E, which is of lesser dia- 
meter than the shaft. The eccentric E fits an aperture in a slipper- 
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block G having ee faces which engage between Lp yen H upon 
the ends of the dumb-turner bar A. On the outer end of each shaft 
D there is a worm-wheel J, with which there gears a worm K on a 
handled shaft L, Sensing in bearings in brackets M on the outer 
face of the headstock C, so that when the handled shaft L is 
revolved the shaft D and eccentric E are also revolved. The 
eccentrics are of such throw that by this revolution, or partial 
revolution, whilst the slipper-block G is moved up or down between 
the guides H, adequate rocking of the bar A on its pivot is 
obtained, and the desired adjustment of the bar relative to the 
the rolls is thus accomplished, (Accepted September 8, 1909.) 


ELECTRICAL APPARATUS. 


3628. W. H. Flood, London. Electric Switches. 
(2 Figs.) February 13, 1909.—This invention relates to electric 
switches. a is the insulating block forming the base of the switch, 
and b, b are the fixed contacts. ¢ is the movable contact which is 
pivoted to the lever frame d, itself being pivoted at ¢ to the insu- 
lating block a. fis the elastic member, one end of which is con- 
nected to the movable contact c, and the other end to one arm of 
the bell-crank lever frame g, which is mounted on the pivot e. 
The other arm of the bell-crank lever frame g is proviled with 
slots in engagement with lateral pieces upon the strap, which 
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encircles an insulating sleeve. This sleeve is fixed upon the inner 
end of the pull-and-push — l, which is provided at its outer 
end with the handle m, e porcelain base-plate a is fitted within 
the metal case n, which is provided with the water-tight cap or 
cover o, and is formed with a stuffing-box and gland p, through 
which the pull-and-push spindle / passes, and with stuffing-boxes 
and glands q, q, through which the electric ductors ted 
to the fixed contacts b, b thus completely sealing the interior 
of the metal case n against external influences. (Accepted Sept- 
ember 8, 1909.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 

17, H. N. Bickerton and P. W. Robson, Ashton- 
un Internal-Combustion (3 Figs.) 
August 20, 1908.—This invention relates to 





verning mechanism 
for internal-combustion engines, and has for its object to construct 








governing mechanism which shall be more simple and sensitive 
than those hitherto constructed. Upon a rod a depending from 
the ordinary centrifugal governor b there is mounted a pusher c, 
which is adjustable upon the rod a and is situated in a horizontal 

ition between vertical faces of two levers d,e. One of these 
evers d is pivoted above the pusher, and is operated by the cam- 
shaft f, so that it receives a definite enanter motion at every 
charging stroke of the engine. The other lever ¢, referred to as 
the controlling lever, is pivoted below the pusher, and its upper 
end bears nst a valve spindle g. On this valve spindle are 
placed two valves—one, h, which has always a certain amount of 
opening, controls the air supply, while the other, k, controls the 
gas. Both valves are opened by the movement of the lever e 


(17,826) 





operating on the end of the valve spindle g. These valves are 
situated outside the inlet valve to the cylinder, which is operated 
in the usual manner. On the movement of the pusher by the 
governor, the travel of the lever bearing on the valve spindle is 
varied, and as the pusher is moving nearer to the fulcrum of one 
lever, and further from that of the other, a small movement of the 
pusher will rapidly alter the extent of opening of the throttle- 
valve at each revolution of the cam-shaft. The face on either 
lever against which the pusher acts is arranged of such a length 
that if the governor ceases to rotate from any cause whilst the 
engine is running, the pusher drops below the face of one or both 
levers, and the gas inlet valve remains closed, so that the danger 
of the engine racing away is obviated. (Accepted September 1, 


10,151. W. H. Bailey and A. J. Bailey, Salford. 
Carburettors. (4 Figs.) April 29, 1909.—This invention 
relates to an auxiliary carburetting device. a is the stationary 

rtion of the auxiliary carburettor ; b the jet ; c the admission- 

ube for petrol ; e a casing which surrounds the jet ; f the adjust- 
able choke-tube for the jet; g a stuffing-box through which the 
choke-tube f passes; h a pin with a needle-point carried by, and 
adjustable with, the tube f; j a piece with a double conical hole 
secured to the lower end of the choke-tube /; k a casing which 
carries the choke-tube ; 2 a spring which keeps the casing k nor- 
mally raised in the position shown in the drawings; I a throttle- 
valve fitted in the casing k to regulate the supply of gas from the 
auxiliary carburettor to the engine; 3 a spring which holds the 
valve l normally open ; a Bowden brake wire secured to the valve ; 
n a corrugated flexible tube leading from the casing k to the inlet 
pipe of the engine, which is made fiexible, to permit the valve- 
casing k and tube f to be raised, and is corrugated to prevent accu- 
mulation of condensed petrol in any one place ; oa flexible tube to 
admit air to the casinge and the jet ; pa graduated rod or barsecured 
to the frame a. The other end of the wire m is connected to, and 
operated by, a self-locking auxiliary lever, which is placed on the 
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ordinary main throttle-lever on the steering-wheel, and which 
lever works over its quadrant fixed on the steering-pillar. In opera- 
tion, petrol from the float-chamber of the main carburettor flows 
through the tube c into the jet b, the outlet from which is regu- 
lated by the needle-pointed end of the pin A ; a supply of hot air 
heated by the exhaust passes through the flexible tube o into the 
casing e past the jet b, drawing up and eae the petrol and 
ing to the inlet pipe of the engine to which the flexible tube n 
connected. e auxiliary valve / is controlled by actuating 
the wire m by means of the self-locking auxiliary lever on the 
ee , and when open, or partially open, the gas passes 
through the casings e and & into the corrugated tube n, the 
corrugations peas any accumulation of condensed petrol in 
any one place. It 1 be seen that when the choke-tube / is 
moved downward the double conical hole in the piece j comes over 
the mouth of the jet b, and so throttles more or less, as required, 
the passage the jet, while at the same time the needle- 
valve A regulates the size of the petrol passage through the jet. 
In the example illustrated, the continued movement of the wire m 
actuated by the self-loeking auxiliary lever, after compressing the 
spring 3, draws down the casing & against the resistance of the 


spring 2, and throttles the jet and reduces the my around i: 
as described, the flexible pipe n permitting these parts to b. 
moved freely. When the self-locking auxiliary lever is moved j 
the oo direction, the springs 2 and 3 act to return the part< 
It will thus be seen that the movable part of the auxiliary carb... 
rettor follows the movements of the self-locking lever, and is 
retained in any desired position by the said lever. (Accepte: 
September 8, 1909.) 
1 0. C. Selbach and the Etablissements Sel- 
Limit London. Internal-Combustion En- 
gines. [3 Figs.) September 1, 1908.—This invention relates to 
valve gearing for internal-combustion engines of the type pro- 
vided with means for varying the action of the cams. a is the 
shaft on which the exhaust cam ) is mounted. The shaft a is so 
arranged that it can slide in its bearing c, d, the movement being 
conveniently controlled by a lever e connec to a double bal! 
thrust washer f on one end of the shaft a. Each cam b is of 
sufficient width to remain in contact with its valve-tappet , 
whatever the position of the cam-shaft a. The inlet cams h are 
cylindrical ; that is to say, all cross-sections at right angles to th: 
axis are similar and similarly placed ; but the exhaust cams b are 
helical ; that is to say, any two cross-sections at right angles to 
the axis are similar, but are turned through an angle propor- 
tional to the distance between the sections. It will be seen that 
the setting of the inlet valves is not altered by sliding the cam- 
shaft a longitudinally, but that the opening and closing of the 
exhaust-valves is gradually advanced or retarded according to 





the direction in which the cam-shaft is moved. By shaping the 
exhaust-cams b as above set forth with a suitable pitch the 
extreme position of the cam-shaft a in one direction can be made 
to correspond with the normal timing of the exhaust-valves, and 
in the other direction to the opening of the exhaust-valves 
according to this invention. In large engines it is necessary to 
relieve the compression when starting the engine by hand, and 
the sliding cam-shaft a can be employed to effect this in the 
following manner :—Each inlet cam h bears an extension j form- 
ing an auxiliary cain, having the neutral radius the same as that 
of the main cam A and the working radius the same as, or less 
than, that of the main cam. The extension j is so shaped and set 
as to open the inlet-valve at the same time as the main cam h, 
and to hold it open during part of the compression stroke, thus 
allowing part of the air or gas contained in the cylinder to escape, 
and so reducing the compression. This auxiliary cam j is pre- 
ferably so placed that it enters into action when the cam-shaft a 
is slid in the opposite direction to that required for braking. 
(Accepted September 8, 1909.) 


GUNS AND EXPLOSIVES. 


18,113. The Whitehead Torpedo Works (Wey- 
mouth), Limited, and Lees, Weymouth. Tor- 
pedoes. (3 Figs.) August 28, 1908.—This invention relates 


to the pistons or percussion points of mobile torpedoes, and 
has for its chief object to so arrange the “whiskers” in con- 
junction with the striker that the movement of the percus- 
sion point by the whiskers when an object is struck obliquely 
is more efficiently effected than heretofore. A is the striker 
which is constructed with a flattened portion A! parallel to 
the longitudinal axis of the torpedo. Two whiskers B, B extend 
through a slot B! in the flattened portion A! of the striker 
A, and are arranged side by side with their inner ends pivoted 
to the striker casing C on opposite sides of the striker. Two 

















other whiskers D, D are arranged parallel to the flattened 

rtion A! of the striker A, and on opposite sides thereof, so as & 

at right angles to the whiskers B, B, each having 4 hooked- 
sha end D!, which bears upon a stationary lug C? forming ps"! 
of the striker casing C. Each of the whiskers D is pivoted by a)" 
D2 to the flattened portion A! of the striker A at a point between 
the hooked-shaped end D! and the outer end of the whisker. Tie 
outer end of each whisker is bent forward and shaped to form 4 
cutting edge D% to cut into the surface of the object struck. Ti 
usual safety fan E and pin F are provided to render the striker in 
operative until the torpedo has been launched. A safety-pin 's 
screwed through the casing C into the striker A, and this pin 
has to be sheared by the movement of the striker before the charge 








can be exploded. (Accepted September 1, 1909.) 
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GRAPHICAL ILLUSTRATIONS OF PRO-| % = . fe = ae XP we Rs = -] me is exactly similar to that of Dirmoser given 
’ v ——" - - —sPr — " 
FESSOR EKAISERS THEORY ON x3 \ (24) Kaiser’s formule for normal pressures, as shown 
CALCULATING STRESSES : AND ze —-1 P*J in Figs. 25 and 26, page 641 ante, are as follow :— 
STRAINS IN BUILT-UP GUNS. 3, — Shrinkage , Normal Pressure at any Point D :— 
By A. Bremperc (of Messrs. William Beardmore yi >” (For internal pressure P,—Fig. 25) = 
and Co., Limited, Glasgow). or ” BW. pa )P (2) 
(Continued from page 644.) : ( (bY) is ‘ at —1\D2 } ar 
Proressor KatsEr’s method of calculating shrink- $= 54 Da? .77D,2 x ps - (For outside ear es Fr- Te. 26) = 
ages has been developed and simplified by Oswald \[ (pe) c 1| [ (>') ms 1| -ae4(#- a P, . (3) 
Dirmoser, first lieutenant in the Austrian reserve, : D ° 4 ? 
as demonstrated by him in his instructive and (5) | Normal pressures and pressures which ought to be 
clearly-written article on the subject which ap- Pi -7> a | ~ — (according to Dirmoser) by the shrinkage (see 
peared heap ** Mitteilungen ther Geqenstinds oo (5) a (3) " | In this figure B F, CG, and D Hare normal pressures 
Artillerie und Geniewesens, part 4, 1907. In this D, “ . between tubes at D,, D,, and D,, when section is 
article Dirmoser takes the reader in a masterly way } From which subjected to maximum seeneise i K in bore, and 


the equivalent tangential tensile stresses on hoops 
Pp F I., IL, IIL., and LV. are Te T,, Ty, and T, respec- 


SK Fig.29. x tively. BL, CM, and D N are normal pressures 

ay \WCFOE at Ds, Dg, and D,, due to pressure E K in bore, in 

ye | aN My PS ER ly 

LAE . Lae i aoog Banal the poo amet » Jn Boo oh FL 
SWAG S BY QIN Vi — % 










Fig. 27. 






























S78 G M, and H N—gives the pressures which must be 
SS »roduced by shrinkage —1.e., initial pressures at Ds, 
9, and D,. Transpose these shrinkage pressures to 
other side. F L=B P, GM=OR, and H N=D 8. 
Shrinkage Pressure at Point Ds :— 
Pressure ‘a7 to be produced at Ds by shrinkage 
of hoop IV. on 8.-H. cylinder Ds; Do 1s therefore 
equal to B P. 
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NN GY Sy | Shrinkage Pressure at Point D,:— 
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Fig. 26.) 
Shrinkaye Pressure at Point D, :— 
The pressure which has to be deducted at point D, 
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) RR Vij d from D_S, to get necessary shrinkage pressure = 
yy \7 D V + V W,D V being the normal pressure at D,, 








set up by pressure B P, or—which is the same—by 
pressure C T, while V W isthe normal pressure set 
up at D, by pressure T R; i.¢., pressure to be de- 
ducted at D, is equal to pressure D W set up at D, 
by pressure C R. The procedure shown in Fig. 27 
wit also hold good for the Lamé theory, if the 
normal pressures due to that theory are employed. 


The pull of the breech-screw will somewhat modify 
the shrinkage round the hoop to which it is attached. 
If the pull per square inch of hoop section be P, 
the tangential compressive strain at the outside of 
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the hoop is ; x 4 and at inside 4 x - The 
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amount — x z has to be added to the shrinkage 
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at the outside of the hoop, and 4 x : has to be 











deducted from the shrinkage at the inside. The 
writer regrets that the space available prevents 
him from fully entering into the question of longi- 
tudinal stresses and their influence on shrinkage. 
In the above diagram the following are the values 
in tons per square inch of the pressures shown 
(taking T, as 20, and T,, T,, and T, as 24 tons per 
square inch) :— 
. = §.1,CG = 12.5 We 
DH = 34°25, EK = 348 }% Per Fig. 22 
BL = 16, OM = 5.2, yy wig. on, 
































DN = 16.4 

BP =3.5 = $P; 

CR =7.2 ; 

DS = 7.85 
| — . OT =31 nH 
through the whole process of building up his theory, 3 —1/Ds + D? m+ D2 + D2 ae DW = 4.63 }by Fig. 26 
and his final formula for shrinkage is simple, E (Dz - D2“? * Dg- De" TR = 4.15 = $ Pp 
although it must be borne in mind that he is tying 2D,2 2D 1 WS =3.22=$P, 
— down to use the same maximum tensions i-i. ie p.2” ay | The above figures are graphic results. 
for all the hoops. ; 9 . Fic. 29, 

"his is not always desirable in practice, and it is The * Deat- Bock of Gunpery * Span om . To find :— 
a restriction carefully avoided in the writer’s Shrinkage = _ Ds f(r, + P,) - (P, - P,) D2? + Di?) Shrinkage necessary to produce a normal pressure P 
«aphical treatment of shrinkages, which otherwise b oo — 5°. D;? — Dy! a — engaging a = med = 
coinel © . ’ H u outer tu when one 1s shrunk over the other. 
. mye: with Dirmoser’s algebraic procedure. _ 7, -D?2+D? p 2D2 inner tube may either consist of one single hoop or 
may be here mentioned that the formula given by $= ne pe’? pa- De P,, may be built up of several, so long = the moduli 
irmoser, although different in form, is identical] | 4 . . . . are the same for the different hoops comprising the 
vith the one published in the ‘* Text-Book of Gun- | *” D.2 + D2 2D,2 inner tube. ea 
nery,” 1887 - ° -p,. Vet = . r ss Dirmoser’s Formula. 
. ye this formula has been used in P,- Pi. ne D2 De - pe: i =o - “ / 
lus y for at least 23 years, if not more, and _— of Shrinkage $ = tangential tensile strain on inner surface 
is generally known under the name of the ‘‘Govern- D2 + D2 of outer tube + tangential compressive strain on outer sur- 
tient Shrinkage Formula.” To whom the credit Ps- a 7 “i remains unaltered. antantrscah 
»vlongs of being its originator is not known to the By eubstituti ‘ : ~gPpxD,f{i .2D2+ DP, 1 Di? + 2D?) | 
‘viter. That the two formule are absolutely iden- | “Y SU284uton : \E D?-D? ED? - Die - (25) 
ical cam easily be proved by examining, for in- $ _,_ 1 ,DP+ D;? p, j D2 + D;* p, ss ) _ Px D, (D? + D? , Dj? + D? 
snce, the shrinkage formula for the third course| Ds BIDS =- De BaD E (\D2-D?2 DD? - D? 

puliienin page 320 in the above-quoted German 2D,? _ >, 2D? Py \ (in which E = modulus of elasticity of material ; and in 
publication, which is as follows :— D2 - D? D2 - D2 J this case E is the same for both tubes). 
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Graphical Method. 

Find points A; and hu. of lines a;, and ay, as per 
Fig. 1. Swing point h:, to point a. Draw a K and 
CH. From Aand hy, set off A Fand h,. G = pres- 
sure P, Join F hu, and produce, cutting C H at H. 
Join BG, and produce, cutting a K at K. Project 
K to cut H C produced at L. Set off (to any con- 


venient scale) CM = i000" and to same scale make 


MN=D,. Through N draw RNS. Join MH 
and M L, cutting RN Sat R and S respectively. 
Then RS = shrinkage $ x 1000. (RS is measured 
on the same scale as pressure P.) 

The writer is aware that the construction shown 
in the left-hand part of Fig. 29 is identical with 
one which appeared in the ‘‘Text-Book of Gun- 
nery,” 1902. This construction is also applicable 
when working the Lamé theory, H C being ilies the 
tangential tensile stress at inside of outer tube, 
while C L = tangential compressive stress at out- 
side of inner tube. 

Fies. 30 anp 31.—The effect of different moduli 
of elasticity for inner and outer tubes is made clear 
by these figures. These moduli are represented by 
E and e, where E > e. 

Fic. 30.—Conditions. 
Moduli of elasticity :— 
Tube I. = E; 
Tube IT. = e. 
Dirmoser’s Formula. 
1 2D/+D)?, 1 
« De-De §° 

Graphical Method. 
Find points H and L as shown in Fig. 29. Transfer 

C M (in Fig. 29) to C! M!, making C C! = 4 P 

(+ = : according to Kaiser ). Make C! M! = 


F and M'T = -¢ and M! N = D,. 
1000 1000 


T draw T V, and through N draw RN 8S. Pro- 

ject Hto VonT V. Join M! V and M' L, cut- 
ting R NS at Rand S respectively. Then RS = 

$ x 1000. 

Fie. 31.—Conditions. 
Moduli cf elasticity :— 

Tube]. =e; 

Tube II. = E. 

Dirmoser’s Formula, 
2D2+D2 1 D,2+2D,) 

D?- D2 + ¢* D,2- D2 J 

Graphical Method. 

Similar to Fig. 30; but, after obtaining M! N = D,, 
proceed as follows: — 

Through T draw T V!, and project K to V'. Join 
M'H and M' V, cutting R N's at R and S respec- 
tively. Then RS = $ x 1000. 

Shrinking a hoop Ty on solid bar Sp. To Jind shrinkage 
$ to produce a pressure P. (See Figs. 32, 33, and 34.) 
In above diagrams, the points G and K, as shown 

in Figs. 29, 30, and 31, coincide on the centre line 
xy, so that F on line AF is projected direct 
to Lon CH produced. Shrinkage is then found 
by proceeding as shown in Figs. 29, 30 and 31, 
according to the given values of the moduli of 
elasticity (E and e). In all the above cases, H C! = 
—— tensile stress on inside of hoop, and 
C! L = tangential compressive stress at outside of 
bar, or hoop I (Figs. 30 and 31), while X Y = 
tangential compressive stress at centre of bar, or 
inside of hoop I (Figs. 30 and 31). 

Norr.—All points under line HCL are marked, and 
the proportions are similar to those in Figs. 29, 30, and 31. 
Fig. 35.—Given Diameters and Initial Normal Pressures 

between Tubes as shown in Fig. 36. 

Wanted :— 

Shrinkage necessary when pressing in a new inner 
tube to give the original condition, which is pressure 
= 3.9 at outer surface of new tube. 

Considering the two outer rings as one solid 
ring, and applying Fig. 29 (with E = 13,400), RS 
is found to be 15.2. 

$= 152 = 0.0152 in. 
1000 


D,?+ 2 Dy? \ 


- 
D2- D2! ” 


$= 4P x D,{ 


Through 


$=4PxDi{p. (27) 


By calculation $ = 0.015206 in. 

-Norr.—In such cases the $ found, added to the internal 
diameter of the remaining rings (measured in place), gives 
the corresponding external diameter of the new tube at 
point under consideration. 

Fig. 37 shows dimensions of a gun section. 


To find :— 


The tangential compressive stress, Cy, set up at inner 
surface of a new “inner A” tube when pressed home 
against a shrinkage of 0.006 in. 

Norr.—As there is no initial stress in the tube over 
the wires (in this case the B tube), the external diameter 
of wiring will be the external diameter of the equivalent 
hoop inte whieh the new “inner A” tube is inserted. 





Moduli of elasticity :— 
A tube and wires = 13,500 = E 
Inner A tube = 12,500 = ¢ 
Fic. 38. 


Graphical Method. 


Assume a pressure (Pass) existing at the outer surface 
of the new “‘inner A” tube, and find points H and 
K (as per Fig. 29) for that pressure. 

Draw RS parallel to H C and project C to C" ; make 


cou ci = Past 


m 
From C! draw C!M, making C!'M = D, (to an 
convenient scale). To same scale set off M 
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ing home of a liner is the longitudinal displace- 
ments which occur in the two tubes during the 
process. These displacements are due to the 
outside diameter of the inner tube being slightly 
in excess of the internal diameter of the outer 
tube ; and as they take place in opposite direc- 
tions, the total difference in length between the 
two tubes will be equal to the longitudinal con- 
traction of the outer tube added to the longitudinal 
elongation of the inner one. That heating a built- 
up gun from the inside would produce the same 
effect, is only natural. 

The writer has, by employing the Kaiser formulx 
(5) and (11) and Dirmoser’s formula (25), as shown 
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Through T and T! draw TV and T! V' parallel to RS. | below, arrived at a very simple expression (28) for 


Project H to V on line T V, and K to V' on line 
T'V'. JoinMV and MV' and produce, cutting 
line RS at Rand S respectively. Produce BK, 
cutting XY at Y. Join RX and SY, and pro- 
duce, intersecting at Z. On RS set off RZ! to 
any scale, allowing 1 in. to each yyy in. in the 
shrinkage dimension. Join ZZ!, cutting X Y at 
Y'; then X Y! represents tangential compressive 


stress, Ce at inner surface of new tube, measured on és 


same scale as used for R Z!, 1 ton being equal to 1 in. 
In this diagram XY! measures 3.2 
.*. (graphically) Cy = 3.2 tons/in.2 
(calculated) Cy = 3.18 tons/in.? 


Norg.—Poisson’s ratio 1 equals 4 according to Kaiser. 
Mm 


One point of interest connected with the press- 


this difference, and has found that the figures 
obtained from his formula very closely coincide with 
actual experience. The formula is as follows : 
Fie. 39. 

D,?? 2 


Zz D,? \ 
b= 3 + 2%. 
at D?-De2° * 

1 


Total difference = De-De j 


YY ee 
pb, x 2D2 + De 


D2-D, 


_ $ x L ) 
§ X D;2 + 2 D,? = 3D, (<5) 


D,? -D?? 


Fia. 40. 
With several steps the formula would be 
$1. , $2 Le , $c Te 
.D. = 3(=— a : 
tp. =3(S +5 +45.) 
(To be continued.) 
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BLACKWELLS ISLAND BRIDGE, 
NEW YORK. 
By Frank W. Skinner, M. Am. Soc. C.E. 
(Continued from page 648.) 
ANCHORAGE CONNECTIONS AND ADJUSTMENTS. 

Tue two rigid cantilever arms of the west span, 
each nearly 600 ft. long, 185 ft. deep, and weighing 
over 8000 tons each, were built from their piers to 
meet the opposite equal arms, without adjustments, 
and at the precise required elevation, exactly at 
mid-channel, 135 ft. above the surface of the water, 
under unknown conditions of wind stress and tem- 
perature expansion, and subject to dead and live- 
load stresses, differing materially from those of the 
completed structure. No centre span or other 
connecting-links formed an elastic connection which 
might be raised, lowered, lengthened, or shortened 
as circumstances demanded; but the great arms, 
unequally loaded by reason of the 625-ton traveller, 
at the extremity of one of them, had to meet 
exactly, and be connected by massive steel 
members previously finished to within a very small 
fraction of an inch of the calculated lengths. Longi- 
tudinal horizontal adjustment between the adja- 
cent ends of the cantilever trusses did not provide 

xv inevitable variations of elevation, which were 
successfully cared for by a novel and ingenious 
vljustment in the anchorage. 

One cantilever arm of each channel span is integral 
with the 630-ft. connecting-span on Blackwells 
Island, and with it the great trusses form an abso- 
lutely rigid, continuous superstructure, 1713 ft. 

mg from centre to centre of channels, this struc- 
‘ure weighing 25,000 tons, and being supported on 
Piers IT. and TIT., at an absolutely fixed elevation, 
nd subject to no longitudinal or horizontal dis- 
»acements except those due to temperature and 
stress changes. 

, At Pier III., at the east end of the Blackwells 
sland span, the bottom chords of the trusses are 
‘ree to slide longitudinally on their bearings ; but 
at all the other three piers, I., IT., and IV., inter- 
mediate between the anchorage piers, the bearings 
















225. THe QueEen’s ANCHOR-ARM NEARING COMPLETION, 


of the bottom chords are fixed, and they and the 
Jateral systems are securely anchored to the masonry. 
Anchorage for the cantilever-arms adjoining Piers 
II. and IIT. is provided by the rigid connecting-span, 
and no adjustments being possible in this part of 
the structure, they were provided exclusively in the 
connections of the shore ends of the anchor-arms 
to their anchorages in the masonry piers. 

At the Manhattan end of the bridge, the canti- 
lever and anchor-arms, resting on Pier No. L., 
are absolutely fixed at that point with the excep- 
tion of the possibility of a very slight angular dis- 
placement about the top of the pier as a centre of 
revolution. The combined length of the anchor and 
cantilever arm is 1060 ft., and the weight is about 
16,000 tons, of which the cantilever arm weighs 
about 5500 tons without that portion of the floor 
system which had not been erected when the trusses 
were connected. The moment of the cantilever 
arm was greatly increased by the weight of the 
traveller at its extremity, so that a considerable 
negative reaction existed at the shore end during 
erection, and was provided for by anchorage to a 
steel platform built in the bottom of the pier. The 
vertical members connecting the extremity of the 
anchor-arm truss to the reaction girders and cast- 
ings embedded in the pier masonry sustained a 
calculated maximum stress of about 1,300,000 Ib. 
for each truss during the erection, and are provided 
with a special adjustment, by which their length 
can be changed, during or after erection, sufficiently 
to compensate for any irregularities likely to occur 
in the manufacture or erection, and to correspond 
with a total difference of about 11 in. in the eleva- 
tion at the extremity of the cantilever arm, secured 
by a very slight angular displacement of the trusses 
about the feet of the main vertical posts on the 
piers. 

Connections to the reaction girders and castings 
in the anchor-pier are made for each truss with 
four groups of inclined eye-bars (as shown by 
Figs. 230 and 231, page 712), engaged at their 
upper ends with vertical riveted members having a 





portioned either for the maximum tension of 





gross cross-section of 500 square inches, and pro- | 


4,400,000 lb., or for the maximum compression of 
640,000 lb. The upper ends of these members pro- 
ject above the tops of the pier masonry (as shown 
in Figs. 227 and 228, page 712), where they form 
columns carrying the floor beams of the upper 
decks, and enclosing the ends of the trusses. |The 
details of the eastern (Queen’s) anchorage are shown 
by Figs. 33 and 34, page 712. 

The floor-beam arrangement is shown in Figs. 258 
to 261, on Plate XLIX. The ends of the bottom 
chords, engaged between the webs of the vertical 
posts, are pin-connected to special adjustable’ ver 
tical members about 12 ft. long, independent of 
the vertical posts, except that they are pivoted to 
them at their upper ends, so as to virtually form 
pendulums carrying the ends of the trusses, and 
free to swing longitudinally to provide for tem- 
perature extension and contraction without - 
mitting vertical motion. The vertical members 
have sufficient compressive strength for the large 
negative reactions possible under certain circum 
stances. The general arrangement of the anchorage 
and suspension is shown in the key sketch, Fig. 226, 
on page 712. 

The end section of bottom chord, marked L1 L3, 
on the key sketch, is proportioned for a maximum 
stress of 3,460,000 lb., and has a gross cross-section 
of 210 square inches, made with four }#-in. web- 
plates 48 in. deep, and eight 8-in. by 6-in. by $-in. 
flange-angles. At L, fhere is special construction 
to provide for the connection to the end vertical 
posts and to the anchorage, both of which are of 
great importance and are made with separate 
18-in. horizontal pins engaging the four heavily 
reinforced webs. 

The regular web-plates terminate about 12 ft. 
from the end of the chord, where they are spliced 
to special plates nearly 8 ft. deep, which project 
above the top flanges and are stiffened by dia- 
phragms and vertical angles. Each of them is 
reinforced by six thicknesses of heavy plate, and 
they virtually form short, deep, multiple - web 
girders, proportioned for the shear between the end 
post and the suspension from the anchorage post. 
The construction of this anchor end of the lower 
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chord is shown in Figs. 248 to 252, on Plate XLIX., 
while the end post is shown in Figs. 253 to 257, on 
the same plate. The girder enters between the 
webs of the vertical members of the anchorage, 
and one of the 18-in. pins engages a double-jawed 
cast-steel device, threaded at the upper end for 
the 14-in. adjustment screw, 5 ft. 93 in. long. 
The pin-bearings, aggregating 25 in. in length, 
are bushed with phosphor-bronze and are pro- 
vided with oil-holes closed with screwed plugs. 
The screw penetrates the lower casting 16 in. and 
is secured by a 1}-in. diametrical locking-pin. 
The upper end of the screw has a }-in. clearance 
through a vertical hole in an upper casting, which 
is recessed to take a cylindrical hammered steel 
nut, 26 in. in diameter and 29 in. long, threaded to 
engage the screw. The lower end of the nut is 
slightly bevelled and is seated on a finished steel 
disc, made in two pieces and bolted to the casting 
through slotted holes outside of its bearing. The 
space between the upper end of the nut and the 
casting is made water-tight with a sheet-lead gasket 
jy in. thick, and the construction is such as to 
permit the lower disc to be driven snugly to place 
and give initial bearing after the adjustments have 
been made. Eight 18-in. staggered radial holes are 
drilled in the circumference of the nut, thus making 
it like a capstan head to receive short turning levers, 
by which the screw is moved up or down to secure 
the required adjustment when the stress is removed 
from it and the castings by means of special 500- 
ton hydraulic jacks seated on each side of it, on top 
of the reinforced lower chord, to receive the reac- 
tion. The upper end of the casting has a bushed 
bearing 38 in. long for an 18-in. horizontal pin con- 
necting it with the vertical column, It should be 
especially noted that during the adjustment of the 
cantilever-arms the 14-in. nickel-steel screw received 
no stress, and could be turned freely to follow up 
the movement of the jacks. Details of the adjust- 
able members are shown in Figs. 244 to 247, on 
Plate XLIX., the position of the hydraulic jacks 
during adjustment Colne shown by dotted lines in 
Fig. 244. 

The vertical anchor-post, 47 ft. long, has a closed 
rectangular cross-section about 4} ft. square, built 
up with cight flange angles and a large number of 
web and cover-plates. It is bored to receive the 
upper pin through the adjustment device at a point 
125 ft. below the top, and 314 ft. below that it is 
bored for a 16-in. pin which holds a riveted vertical 
link 33 ft. long, made of four 42-in. by 1}-in. plates, 
connected at the lower end to the new anchorage 
eye-bars, and to a similar link about 6 ft. long on 
centres, made of two 32-in. by 18-in. nickel-steel 
plates riveted together and bored for a 14-in. pin 
at the top, and for an 8}-in. pin at the bottom to 
receive the eye-bars of the old anchorage. The 
anchor-post and links are detailed in Figs. 235 to 
240, on Plate X LIX. 

The original anchors for each truss consisted of 
three double-web reaction girders, 3 ft. deep and 
19 ft. long, placed horizontally side by side and 
filled in with grout and concrete. They are con- 
nected by 8}-in. pins 5 ft. long and 94 ft. apart, 
which receive between the webs of each sdieer a 
pair of 10-in. by 12-in. inclined eye-bars, connected 
at the upper end to the riveted links already men- 
tioned. At the Queen’s end of the bridge the re- 
actions are less, and the girders and eye-bars are 
correspondingly smaller. These anchors, for the 
Manhattan end, are shown in Figs. 241 to 243, on 
Plate XLIX. 

After the girders and eye-bars for both anchor- 
ages had been permanently built into the pier 
iuasonry and sealed, except their upper ends, which 
projected through the bottom of a narrow vertical 
well left to receive the connection with the trusses, 
it was decided to reinforce the anchorage in order 
to make it efficient for greater loads on the super- 
structure than had at first been contemplated. As 
the weight of the pier is far in excess of the greatest 
negative reaction that can be developed, it was only 
necessary to utilise it by providing additional re- 
action bearing in the foot of the pier and arranging 
‘or the connections of new eye-bars with the ver- 
‘ical members engaging the trusses. This was 
vecomplished in a very simple and efficient manner 
by replacing | the single-riveted vertical member, 
originally designed to connect the eye-bars with the 
‘ower chords, by the struts and the riveted links 
already described, which provided for the eye-bars 
lready existing, and for a second set just above 


them, for which inclined shafts were cut in the solid 
masonry, 





At the Manhattan anchorage the lower ends of the 
shafts were extended through the faces of the pier, 
and were enlarged to form seats perpendicular to 
the axis of the shafts, on which cast-steel pedestals 
were set to receive the pins through the ends of the 
bars, and afford bearing on the masonry for the up- 
lift stresses. The pedestals and pins were made in 
short sections, and on account of the awkward posi- 
tion and small clearances, great difficulty was ex- 
perienced in setting, connecting, and adjusting 
them. This arrangement is, as already stated, 
shown in Figs. 227 to 232, on page 712. 

At the Queen’s anchorage a somewhat different 
construction was adopted, the cast-steel pedestals 
being omitted, and the lower ends of the eye-bars 
connected 10 ft. apart to a horizontal riveted re- 
action girder, 14 ft. long, with half-hole pin-bearings 
in the lower edges of its four vertical webs. The 
links at the bottom of the principal vertical member 
of the anchorage are omitted, and both old and 
new sets of eye-bars connect directly to the main 
riveted strut. The arrangement is shown in Figs. 
233 and 234, on page 712. 

The calculations for deflection and the execution 
of the shop-work and field-work were so accurate 
that the allowances made for the positions of the 


trusses were correct, and it was only necessary to | 


make slight adjustments for the final connections. 
The adjusting-nuts are, however, accessible, so that 
any changes that may be required after all of the 
permanent dead-load is added may be made. 

ig. 261, on page 711, shows the general appear- 
ance of the Queen’s anchor-arm when nearing com- 
pletion. 

(To be continued.) 








THE UNIVERSITY OF LEEDS. 
By C. Atrrep Surru, B.Sc. 


The New Universities.—The provincial univer- 
sities of this country, like the universities of 
medieval Europe and modern America, are essen- 
tially of service as a training-ground for the brain- 
working professions of the day. Not only are they 
able to educate students in medicine, law, and 
physical science, but every department of tech- 
nology, from engineering to dyeing, from mining 
to accounting, is taught at one or other of the new 
universities. 

It is only during the last few years that we, in 
this country, have taken much interest in university 
education from a practical and trade point of view. 
Mr. Joseph Chanaciaia, by setting in motion the 
machinery for the making of the Birmingham Uni- 
versity, commenced a new era in technical training. 
The principal—the primary—object of the univer- 
sity for his native city was that it should be a seat 
of all learning, and an establishment for the pro- 
motion of original research. But the provincial 
university appears to have specialised in accord- 
ance with modern conditions and the particular 
needs of the district for whose benefit the univer- 
sity has been established. 

It was inevitable, and, indeed, desirable, that, 
following the foundation of the University of Bir- 
mingham, the sister-cities of the North should 
develop their existing colleges into universities, 
and specialise their equipment to suit the condi- 
tions of the district in which they are established. 
We have now the new civic universities at Birming- 
ham, Manchester, Leeds, Sheffield, Liverpool, and 
(the latest addition to the list) Bristol, Notting- 
ham, Reading, and Southampton have university 
colleges, which, we may be sure, they hope and 
intend to develop. There is no danger in this 
multiplication of centres of learning. Holland and 
Belgium have each half-a-dozen universities. Scot- 
land, with only two-thirds the population of London, 
maintains four successful universities. In Paris 
and Berlin, despite the competition of a score of 
other similar institutions, with degree-granting 

wers, there are 12,000 university students. 

ndon lags behind. The Metropolis seems to need 
local universities at South Kensington, in the 


Strand, at Gower-street, and in the East End, in 


order to follow the example of the provincial uni- 
versities, and get near to the life of the people in 
the district. The whole problem of technical 
training in the Metropolis is, however, too com- 
plex for treatment here. 

The destiny, therefore, of the new provincial 
universities seems to be to provide training for 
engineers and chemists, doctors and lawyers, sur- 
veyors and architects, businessmen and accoun- 





tants, journalists and authors—in a word, all those 
who in the last decade suffered from an educa- 
tion prematurely broken, and who were warped 
because they lacked the cultivation of the imagi- 
nation and the stimulus which learning gives. 
The most suitable students find their way to the 
universities as the result of personal ambition, 
endurance, natural ability, and “ grit,” Oxford 
and Cambridge will probably always skim from the 
surface of society the sons of the rich. The future 
of the provincial universities depends upon the 
middle class. They are spending wisely the funds 
at their disposal. They have the confidence of the 
most large-minded men in the district. That their 
influence upon local trade, development, and in- 
vention will be profound, is a fact accepted by 
statesmen of both parties. It is not surprising 
that the members of such a progressive science as 
engineering should have expressed, through the 
columns of the technical journals, and the proceed- 
ings of the various technical societies, encouragement 
and sympathy with a movement which will surely 
‘* prepare us for the great struggle with our rivals, 
which is inevitable.” In Leeds the University 
authorities especially seem determined to lead in 
the fight for progress in applied chemistry. 

The. University Constitution.—In 1904 Leeds 
obtained its University Charter; the Privy Council 
stipulated that the capital of the institution should 
be increased. After a four years’ effort the Council 
raised 100,0001. for this purpose. The method of 
expending this, and other money, will be made 
obvious in the following notes :—The constitution 
of the University has been framed so as to make 
it a county institution in fact, although the county 
name was denied to it. All parts of Yorkshire out- 
side the sphere and influence of Sheftield, which 
has a university of its own, are entitled to a voice 
in the government of the University. Its business 
is conducted by Yorkshiremen from all parts of the 
county. Degrees are conferred in arts, science, 
law, medicine and surgery, dentistry, and com- 
merce. There is no special degree in technology ; 
the students in technical subjects are admitted to 
the ordinary and honours degrees in the faculty of 
science. 

In order to give the reader some idea of the 
opportunities offered for instruction in applied 
science it may be mentioned that the B.Sc. degree 
can be obtained by students of mechanical, civil or 
electrical engineering, mining, gas engineering, 
fuel and metallurgy, agriculture, colour chemistry 
and dyeing, the chemistry of leather manufacture, 
and the usual subjects known under the general 
heading of ‘‘ pure science.” Post-graduate work is 
an important feature. In this connection it may be 
mentioned that the Institution of Gas Engineers, 
in addition to the endowment of the Chair of Fuel 
and Gas Engineering, maintains a fellowship in 
the chemistry of gases and combustion in the 
University. So far as British universities are con- 
cerned, the equipment for research in this depart- 
ment is unique. As evidence of the importance 
which the University attaches to training students 
in research, and to the encouragement of original 
work, it may be mentioned that in mining, and also 
in gas engineering, an honours degree can only be 
obtained by students who, having obtained the 
ordinary degree by examination, spend a subse- 
quent year in research and in the preparation of a 
thesis. In these and in other departments of the 
University there is a constant output of original 
work, 

A most wise and important part of the general 
policy of the University is the constitution of the 
advisory committees for the management of the 
technological departments. These are composed of 
business men connected with the industries con- 
cerned. They make recommendations to the 
council of the University in matters of equipment, 
staff, &c. Those best able to judge informed the 
writer that nothing has more contributed to the 
success of the technical departments than the active 
relations maintained by means of these committees 
between the academic element and the practical 
men of the district. We have here, in the mapping 
out of thecurriculum, ‘‘the wedding of theory and 
practice,” which is so essential in all technical 
work. 

The Non-Matriculated Student.—We might divide 
the students at this University into three classes : 
there are the non-graduating students, who for 
various reasons do not intend to obtain a degree ; 
there are the unde uates and the post-gradu- 
ates. Itis especially valuable for a man who is 
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entering upon a commercial, professional, or indus- 
trial career to take special courses of study if he 
cannot spare time for a full university course. A 
diploma is usually obtainable. 

The University provides evening classes in the 
final years of certain courses, which have been 
atvended in other schools of the city. There is, 
therefore, provision made for the earnest student 
whether or not he has matriculated. There is now 
general agreement that it is advisable that the 
engineering student shall matriculate, and finally 
become a graduate, but there will always be those 
who are unable to give the time for the examina- 
tions. It is wise to make provision for such 
students. The ambitious lad in the works often 
sees the pinnacle of his hopes for self-improve- 
ment in the evening classes of the Leeds Uni- 
versity. 

As in London and other centres of technical 
work, the City Companies have endowed the Univer- 
sity of Leeds. Especially generous have been the 
Clothworkers’ Company and the Skinners’ Com- 
pany. The Leeds City Council last year granted 
51851. to the University ; the West Riding Council, 
51251.; the Yorks Council, 4182I., for agriculture ; 
the Treasury granted in all about 11,000/., and 
a Board of Education grant was obtained. The 
Clothworkers’ Company make an annual grant of 
40001. The Drapers’ Company, who have done 
so much for higher education in this country, 
make a small annual grant. The Institution of 
Gas Engineers has recently erected a memorial to 
the late Sir George Livesey by contributing upwards 
of 10,0001, for the department of gas engineering, 
fuel, and metallurgy. 

The Buildings.—The University possesses, as its 
freehold property, about 7} acres of land. The 
cost of the land, buildings, and equipment has been 
close on 300,0001. The style of the front buildings 
is collegiate Gothic; the architect was the late 
Mr. Alfred Waterhouse, R.A. 

A feature of the buildings is their semi-isolated 
character (see Fig. 1). Although most of them 
are joined together by corridors, the various depart- 
ments are housed in separate blocks. The Elec- 


‘*While in works,” says Professor Goodman, “ we 
would urge parents to put pressure on their sons 
to keep the regular and full shop hours, and not 
allow them to commence work after breakfast ; if 
a youth is not willing to make this sacrifice, he does 
not, in our opinion, possess the necessary “ grit ” 
to make an engineer.” Most people will agree 


departments of civil, mechanical, electrical, and 
mining engineering are all housed in spacious 
buildings, which are quite separate. A plan of the 
University buildings is shown in Fig. 1, below. 

The Engineering Equipment.—*‘ In our opinion a 
youth intending to become an engineer should not 
leave school under the age of sixteen years,” wrote | 
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isolated block, and is shown in Figs. 2 and 3, 
above. Another recent addition is the new build- 
ing for Mining, Fuel, and Metallurgy. In this 
structure one notices large workshops of the most 
practical character. The top floor contains a lecture- 
room, a well-lighted drawing-office, and a museum. 
The new block for Mechanical Engineering is an 
extension of the department built in 1884. It is 
designed to harmonise with the general scheme of 
the buildings, and has delightfully large windows. 
A feature of the new buildings devoted to applied 
science in most of the new universities is the care 
devoted to securing plenty of light. Thus the 





Professor John Goodman, B.Sc., the head of this | with that—provided the lad is not working hard at 
department, a few years ago, and he still holds that | his studies at night. 
view. The course of training recommended is—{1)| An engineering department was founded at the 


a year in works : small works are considered prefer- 
able to large establishments ; (2) a two or three years’ 
course of instruction in the college ; (3) about two 
years ina larger engineering works, where the pupil 
can specialise ; and (4) drawing-oftice for at least a 
year. This scheme seems somewhat ambitious, as 
the training will take from six to seven years ; 
but there are scholarships to be obtained, and 
during stages 3 and 4 above it is suggested that 
remuneration may be expected by the diligent. 





Yorkshire College in 1876, and in 1884 a special 
fund was raised by engineers in the district for 
building a new department. This has been de- 
scribed in this journal.* A new wing was added 
when the funds for the new University were raised. 
It contains a laboratory specially fitted up for 
hydraulics, an applied-mechanics laboratory, and 





* See ENGINEERING, “‘The Engineering Department of 
the Yorkshire College, Leeds,” 1896. 
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an extension of the drawing-office. The present 
accommodation is sufficient for about 100 full-course 
day students and about 50 students attending 
partial courses. A similar number of evening 
students can be admitted. 

he new hydraulics laboratory contains two 
water-turbines and all of the usual measuring appa- 
ratus, together with notches, orifices, and pipes for 
experimental work. There is ample room for 
further plant. In the heat-engines and materials 
laboratory the plant consists of the usual steam 
and gas-engines, boilers, &c., anda 100-ton testing- 
machine, which can be adapted for all the usual 
tests. There is also Professor Goodman’s patent 
friction-testing machine. 

It is of interest to remember that Dr. Archibald 
Barr preceded Professor Goodman in the Chair of 
Engineering, and that Professor Stroud held the 
Chair of Engineering. That was the commence- 
ment of a co-operation in work which will be 
brought to mind by the well-known Barr and Stroud 
range-finders. % 

The new and spacious building devoted to elec- 
trical engineering stands by itself. Plans of the 
ground and first floors are shown in Figs.*2 and 3. 
It was inspected last year by théir Majesties. the 
King, (Queen, and Princess Victoria, who dis- 
played considerable interest in the equipment. (It 
is worthy of note that during the Royal visits to 
the Newcastle, Leeds, and Birmingham Colleges 
their Majesties were shown only the electrical 
engineering departments.) The building com- 
prises :—(1) A lecture theatre, to the table of 
which, for demonstration purposes, can be sup- 
plied single, two, and three-phase alternating cur- 
rent at almost any pressure and periodicity, and, 
in addition, continuous current at any pressure up 
to 600 volts from secondary cells and dynamos ; (2) 
a drawing-oftice, in which -instruction is given in 
the design and drawing of electrical machinery of 
all kinds ; (3) a photometer-room, equipped with 
the latest standards and sub-standards of light, 
and apparatus for the measurement of candle-power 
of electric glow and arc-lamps, gas-burners, &c.; 
(4) a private research laboratory ; (5) a transformer- 
room, supplied with low-pressure and high-pressure 
static transformers, rotary and electrolytic rectifiers, 
and the necessary apparatus for investigating the 
performance and efticiency of such plant; (6) an in- 
strument-room, equipped with pressure, current, 
and power standards, and a large variety of testing 
apparatus ; (7) an elementary electrical engineering 
laboratory ; (8) an electric motor-room, with eight 
different kinds and types of motors for continuous 
current, and for single, two, and three-phase alter- 
nating currents, including a 500-volt 25-brake-horse- 
power tramway-motor, together with the necessary 
plant and apparatus for testing the performance and 
etticiency of these machinés ; (9) adynamo-room (see 
Fig. 4), with eight pairs of motor-driven generators 
and rotaries, each having its own swit:h-panel, and 
developing from 4 to 30 horse-power at almost any 
pressure and periodicity. Theso sixteen machines 
comprise series, shunt, and compound-wound gene- 
rators ; single-phase, two-phase, and three-phase 
alternators ; a double commutator; continuous- 
current, rotary, and a polyphase rotary converter. 
In addition to the above-mentioned rooms, the 
building contains private rooms for the head of the 
department and assistants, together with a secondary 
hattery-room, & workshop with motor-driven ma; 
chines, a store-room for workshop material, and 
a preparation-room adjoining the lecture theatre. 

The Leather Inalustries.—-The Skinners’ Company 
of the City of London mainly support this depart- 
ment. , They have erected and equipped the build- 
ing in which the teaching is done. 

The courses of study appear to be reasonably 
flexible, and the object appears to be chiefly to 
make the student familiar with the tanning process, 
The student is trained by exveriment to find out 
why certain methods of treatment give particular 
results. Thus he is enabled tc judge how some of 
the common defects may be remedied and others 
prevented entirely. Chemistry and microscopic 
analysis are a part of the instruction, as it is of 
great importance to discover the purity and other 
points about the materials used. The manufacture 
of coloured leather is now an important industry, 
and we may be sure it will be developed at Leeds 
by reason of the data collected at the University. 
The ambitious student may take a B.Sc. degree 
in the Honours School of Applied Chemistry 
(chemistry of leather manufacture) and a course 
for the ordinary degree of BSc. There is also a 








diploma in leather manufacture, and shorter courses 
for students who cannot afford the time for a degree 
or diploma. The machinery in the currying-shop 
is complete for experiments in the chemistry of 
leather manufacture. The illustration (Fig. 5) 
shows its substantial nature, and reveals the scale 
upon which the work is done. A three-storied 
building is devoted to this branch of applied 
chemistry. 
(To bz continued.) 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

AN ordinary general meeting of this Institution 
was held on Friday last, the 19th instant, at the 
Institution House, Storey’s Gate, Westminster, 
the President, Mr. J. A. F. Aspinall, occupying the 
chair. There was a very large attendance of mem- 
bers, the hall being crowded. The meeting com- 
menced with the formal business, after which the 
Secretary announced that two associate members 
had been transferred to the class of members. 


4 .  Internat-Compustion Pump. 

The ‘paper“down for reading and discussion was 
by Mr. Herbert A. Humphrey, of London, and was 
entitled ‘‘An Internal-Combustion Pump, and Other 
Applications of a New Principle.” This paper we 
commence to print in full on page 737 of this issue.* 
During the reading of the paper, Mr. Humphrey 
explained the working of his pump by means of 
models exhibited on the walls of the theatre. These 
models showed the details of the valve-gear and 
ignition-gear, and illustrated the principles on which 
they worked. The arrangements were very clearly 
explained by Mr. Humphrey, but as they are 
adequately dealt with in the paper, there is no 
need to reproduce Mr. Humphrey’s remarks, which 
really formed a curtailment of the descriptions 
there given. Other diagrams were exhibited to 
make clear the conditions obtaining at the various 
stages of the pump-cycle, and these were also 
exp'ained by Mr. Humphrey. 

"he President, in proposing the usual vote of 
thanks to the author, observed that from this paper 
it was once again evident that some of the func- 
tions of the steam-engine were about to be absorbed 
by ‘the gas plant. If the author’s prophetic re- 
marks should come true, it would seem that, while 
a sient drive had been achieved up to the present 
principally by means of excellence of workmanship, 
as, for instance, in the case of the Renold chain, 
Mr. Humphrey was on the point of introducing a 
fluid drive which would enable a ‘‘liquid chain” 
to be passed on from pump to turbine, and from 
turbine to pump, in an almost ceaseless and fric- 
tionless flow, and in that way give a perfect mecha- 
nical drive. 

Mr. Henry Davey opened the discussion. He 
said that the author had commenced his paper by 
endeavouring to establish a comparison between 
the economy of steam-worked pumps and _gas- 
worked pumps as they existed. Mr. Humphrey 
had stated that the South Staffordshire Mines 
Drainage Commissioners had replaced steam- 
engines by gas-engines in five of their pumping- 
stations, with very beneficial results, the change 
having led to a considerable*economy of working. 
He did not consider, however, that Mr. Humphrey 
had been quite corréétly informed on this matter, 
the real facts being that the Commissioners had 
recéfitly erected three new pumping stations pro- 
vided with steam plants, and also five gas-engine 
plants for temporary purposes, where it was not 
desirable to put up permanent plant. In the last 
year’s report of the Commissioners, which , the 
speaker had with him, there was given in detail the 
cost of working the plants, both steam and gas, 
the net result being that the average annual cost 
of raising a given quantity of water a given height 
was twice as much with the gas plants as with the 
steam plants. He need not enter into the reasons. 
The report also showed that one of the old steam 

lants, which had been at work, on and off, for the 

t twenty-five years, was twice as economical as 
the best of the gas plants. The gas plants were small 
as compared with the steam plants; but, as was 
well known, the economy of small and large gas- 
engines was much the same. 

The author had further stated that compound 





* The pump dealt with was described and illustrated 
recently in ENGINEERING (see 512 ante), where also 
the complete figures, tables, &c., relating to Professor 
Unwin’s tests thereon are given in extenso. 








condensing direct-driven steam-pumps of modern 
construction and large size were among the most 
economical of all steam-using plants, and under 
favourable conditions would give a pump-horse- 
power-hour for an expenditure of 18 lb. of steam. 
As a matter of fact, such plants as the author was 
there describing gave a pump-horse-power hour on 
an expenditure not exceeding 12 lb. of steam, and 
there were quite recent examples showing figures 
even less than that ; therefore, a plant using 18 lb. 
of steam per pump-horse-power hour would be 
quite a disreputable example. 

With regard to the working of Mr. Humphrey’s 
pump, he thought that from the thermal point 
of view 13,000 B.Th.U. per pump-horse-power 
hour was not much better than the results ob- 
tained with the best water-works engines. The 
question was not so much gne of thermal efficiency, 
however, as of cost. Taking Mond gas at 2d. 
per 1000 cubic feet—the price paid for working 
the gas-driven pumps, to which the speaker had 
alluded—the 85 cubic feet per pump-horse-power 
heur taken by the author's pump would cost 
0.17d. Ina colliery, slack, which would evaporate 
5 lb. of water per pound, should not cost more than 
4s. 6d., the price paid by the South Staffordshire 
Mines Drainage Commissioners. A steam-pump 
using 20 lb. of steam per pump horse-power would 
then cost for fuel not 0.17d., but 0.096d. per pump- 
horse-power hour. In water works generally coal 
cost about 16s. per ton. This quality of fuel 
should evaporate about 8 lb. of water per pound 
of coal, and taking 12 lb. of steam per pump-horse- 
_— hour, the cost worked out at 0.13d. per pump- 

orse-power hour. That showed the results from 
a monetary point of view. Mr. Davey, however, 
considered that the results obtained from the 
thermal-efficiency standpoint were remarkable and 
very promising for the success of the author's 
pump. 

Turning to the principles of construction, it was, 
the speaker said, quite refreshing to meet with an 
inventor who recognised the advantage of direct 
application, and did not waste any power in trans- 
formations. Making the action of the water pro- 
vide the necessary fly-wheel effect was, however, 
old. The principle was applied, for instance, in 
the water-ram of Montgolfier, dating back more 
than a century, and it existed in many other direct- 
acting pumping-engines of to-day. At the South 
Durham Colliery, some thirty years ago, he had 
erected a long-stroke direct-acting compound pump- 
ing-engine to pump water to the surface. The 
local conditions were such that there was a long 
line of horizontal pipe before the shaft was reached, 
so that the length of the delivery-pipe was a great 
deal more than the vertical height of the lift. He 
had put an air-vessel on the pump, and had used 
the inertia of the water-column to make expansive 
working possible, This was used with high-pres- 
sure steam ; the cylinders had a ratio of 6 to 1, 
and there was ten-fold expansion in the engine. 
Many engines were put up subsequently, but the 
principal difficulty that “Mr, Davey experienced 
was that local conditions were scldom such as per- 
mitted such an application of the principle. 

The author had gone further, and had made a new 
departure in the manner of application. It was diffi- 
cult to see the possible extent of the application, for 
as yet there had been no experience of such pumps 
applied to actual work under ordinary conditions. 
At first sight the pump appeared to be very bulky 
for its power, and the speaker would have liked to 
have seen examples of pumps @esigned to suit the 
ordinary conditions of every-day work. Fig. 19 in 
the paper afforded an illustration of a possible 
application, but no particulars were given of power, 
size, or cost, so that it was difficult to discuss the 
matter in its practical aspect. The author pro- 
posed that the maximum velocity of the water in 
the pipes should not exceed 10 ft. to 12 ft. per 
second. If that maximum velocity were not ex- 
ceeded, then the weight of water in the length of 
pipe between the lower extremities of the two 
vertical limbs would have to be from three to four 
times the total weight of water from the bottom o! 
the delivery-limb to the tank, assuming the size 
of the pipe to be the same all the way through. 
That meant, on the assumption made, and with a 
height for the delivery-limb of 200 ft., that the 
horizontal length would have to be 600 ft. to 800 ft. 
That explained his remark as to the pump being 
bulky, for the whole of the length of pipe between 
the two vertical parts must be regarded as part of 
the pump. Then the strength of the pipe had 
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also to be considered. The author suggested that 
it was not necessary that the pump-pipe should be 
kept down to the size of the delivery-pipe, but 
might be much larger. If it were much larger, 
however, the weight of the metal in the pipe would 
have to be about the same, because the pressure in 
the bigger pipe would be as much as that in the 
snaller pipe. Mr. Davey had gone into these pro- 
blems years ago. In the case of the rod pumping- 
engine, in which the reciprocating rod performed the 
function of the fly-wheel, equivalent to the recipro- 
cating action of the water in Mr. Humphrey’s pump, 
he had found in actual experiments that with a maxi- 
mum velocity of about 8 ft. to 10 ft. per second he 
required a mass equal to about three times the 
weight of the water contained in the vertical de- 
livery length of the U system. 

It was difficult to see how the water was to be 
delivered at a height other than that represented 
by the mean-pressure diagram. The height of the 
vertical column, in the case of the pump at Dudley 
Port, worked out apparently as consistent with the 
mean pressure of the diagram ; no diagrams had 
been taken, but the result could be guessed from 
the particulars given. The author had stated that 
if an indicator diagram could be obtained, and 
the mean pressure of the stroke calculated, such 
pressure must be in excess of the equivalent pressure 
due to the head against which the water was raised. 
The speaker could not accept that statement, as 
work would thus be got for nothing. It was true 
that the positive work was greater, but the positive 
work included the negative ; the work done on the 
forward stroke included the work to be done on 
the compression stroke and the exhaust stroke, 
exactly as in the gas-engine. The average pres- 
sure of the gas-engine was the positive (or forward) 
pressure subject to the deduction of the negative 
pressures. Probably this was the author’s mean- 
ing, but it was not clearly expressed. The author 
had proposed to overcome the difficulty of pumping 
to greater heads than that represented by the 
diagram by utilising a water-ram, and Fig. 9 in the 
paper was intended to represent an apparatus which 
would enable the higher pressure to be obtained. 
This showed a subsidiary air-vessel to produce the 
reaction of the column. Curiously enough, this air- 
vessel existed for the same purpose in the original 
Montgolfier ram. 

Professor Unwin was the next speaker. He 
regarded it as of quite rare occurrence that a 
society should receive a paper descriptive of such an 
absolutely novel method of dealing with a problem 
in a field of engineering practice so well worked 
as was that of the pumping of water. Mr. 
Humphrey’s method had been developed to the 
point at which pumps could be now built to 
order to suit all conditions. For a couple of years 
= he had had some knowledge of what Mr. 

lumphrey was doing, and had seen a pump pre- 
cisely similar to the one he (the speaker) had tested, 
but of smaller size, which worked with nearly the 
same efticiency. Mr. Humphrey had shown great 
fertility of resource in designing a number of other 
forms of the pump, with some of which the speaker 
believed he had carried out considerable experi- 
mental work. Professor Unwin’s knowledge, how- 
ever, was chiefly confined to the pump represented 
by the diagram exhibited, and shown in Figs. 
11 to 14 of the paper. Professor Unwin wished 
to say that that pump, once started, ran with- 
out any hitch, and displayed a curious “ flexi- 
bility,” which enabled the lift and other conditions 
of working to be altered without any apparent 
effect on the pump. This had been very noticeable 
throughout the whole series of trials with varying 
lift. More pressure was put against the pump by 
partially closing the sluice-valves ; and the pump 
worked without any hitch, and without missing a 
single ignition. From the point of view of eftici- 
ency, the results were extraordinary. 

Professor Unwin had compared the efficiency with 
that of some other pumps, particularly with a large 
pumping-engine working under favourable condi- 
tions. It had been said that the comparisons made in 
the paper were not fair to the steam-engine, and Mr. 
Davey had emphasised his remarks on that point by 
saying that an engine which required 18 lb. of 
steam per ae horse-power was a disreputable 
example. The speaker was well aware that there 
were large triple steam pumping-engines working on 
12 lb. of steam to the pump-horse-power hour, but 
if the matter were investigated it would be found 
that these were steam pumping-engines working at 
fairly high lifts. The losses of working in a recip- 





rocating pump were approximately the same whether 
the lift were great or small, and therefore the cfti- 
ciency of a pump working on a low lift was very 
much less than that of a pump working on a high 
lift. In looking for a case which would offer a fair 
comparison with the Humphrey pump, the selec- 
tion had been made of a good pumping engine 
working on a comparatively low lift, the only one 
he had been able to find being that mentioned in 
his report. The lift was rather better than in the 
case of the Humphrey pump, but was still some- 
what low. Despite Mr. Davey’s disparagement, 
when that pump was built, ten years ago, the 
makers—second to none, he considered, in this 
country—were very proud of its performance, 
and he would challenge Mr. Davey to produce 
a pumping-engine working on a 40-ft. lift which 
would consume much less than 18 lb. of steam per 
horse-power hour. 

He believed that the tests of the Humphrey 
pump had been carried out as accurately as pos- 
sible. Of course, the gas had to be measured in 
a comparatively small gas-holder, but he thought 
the figures accurate. ‘he experiments were fre- 
quently repeated, and the pump was in every 
respect working under conditions of ordinary prac- 
tice. If it had been delivering into a reservoir, 
it would have worked in exactly the same way as 
in the tests. If, as Mr. Humphrey had indicated, 
the pump would continue to work as cheaply, it 
had many possible applications. If it hada fault, 
it was that, for the amount of power developed, it 
was cumbrous. That might limit its use in certain 
cases, but in many cases its bulk would be im- 
material ; such cases were those, for instance, of 

umping sewage, irrigation, &c. It might be large, 
but consisting, as it did, almostly wholly of pipe- 
work, there was nothing expensive about it. He 
believed that the Humphrey pump might prove of 
importance in the work of compressing air, because 
it would be then competing with machinery which 
generally was only of moderate efficiency. 

Mr. W. 8. Bryan, speaking as a water-works 
engineer, considered that for low lifts the Hum- 
phrey pump had a magnificent field open to it. It 
was certainly a little bulky, but so was a Cornish 
engine. A slow-running triple-expansion inverted 
engine of the marine type, however, was also bulky. 
He remembered that some years ago Mr. Yarrow 
had made a large vertical triple-expansion engine 
from the speaker’s designs, and had placed along- 
side it a little engine for a torpedo-boat, working at 
exactly the same indicated power. Photographs of 
these two engines were published at the time, and 
showed the remarkable difference in size of the two 
types. The little engine was only about one-tenth 
of the size of the larger one. He would like 
to ask Mr. Humphrey whether the products of 
combustion caused any tarry or oily appearance 
on the surface of the water. From the speaker's 
point of view, this was important. In filling 
large reservoirs from a river with a moderate lift 
of, say, 20 ft. to 30 ft., the water would, how- 
ever, be subsequently filtered, and perhaps, there- 
fore, the very minute amount of oil or tar upon the 
water would not much matter. 

Referring to efficiencies of steam-pump engines, 
he disagreed with Mr. Davey that 18 lb. of steam per 
pump horse-power was a disreputable figure. All 
who had experience of pumping hundreds of millions 
of gallons of water a day, week in week out, would 
know that 18 lb. of steam per pump horse-power 
was not at all bad, although engines existed which, 
on trial, worked, perhaps, at 12 lb. to 13 1b. It 
should be remembered, however, that, taking the 
year through, there were a great many losses— 
cleaning out boilers, running away a large amount 
of hot water, filling up with cold water, &. It 
should be remembered, also, that every pound 
of coal going into the stckehold was on the debit 
side of the account at the end of the year. He 
could not say what losses Mr. Humphrey’s pump 
might show, one way or another, in the twelve 
months’ working, but he considered it quite a novel 
departure from ordinary pumping installations. 
He hoped that it might be possible shortly to have 
trials on a larger scale, and that before long Mr. 
Humphrey would be able to lay before the Insti- 
tution the results obtained in actual practice over 
a long period. 

Professor ©. Vernon Boys said that Mr. 
Humphrey’s paper appealed to him very strongly 
from a scientific point of view. He had been 
struck by the one feature in the — which dis- 
tinguished it from other pumps—the elimination of 





the non-return valve. The thing was revolutionary 
and surprising, and, in the result, was admirable. 
re to atmospheric pressure was scientifi- 
cally of the utmost importance, and was responsible 
for a considerable part of the efticiency attained. 
Perhaps, however, the most surprising character- 
istic of the pump was to be found in the fact that, 
when everything was cold and at rest, one touch of 
the button, so to speak, instantaneously started 
the machine at full speed. No other pump or 
engine was similar to it in that respect. Another 
point was that the valve-gear was equally applic- 
able, whether the pump was worked on the two- 
cycle or four-cycle principle. It might not, how- 
ever, be quite correct to express himself in that 
way, for, while the pump was working two-cycle the 
valve-gear was oe working four-cycle. Indeed, 
having regard to the multiplicity of cycles, he had 
at first had some doubt as to whether it would 
work, and had he been so fortunate as to havo 
thought out such a pump he would never have had 
sufficient faith to believe that it could work in the 
excellent way that Mr. Humphrey had proved it 
would, 

In actual working he regarded the pump as a com- 
bination of two machines—a pulsometer steam- 
pump and a water-ram. It appeared to him to be 
marvellous that the pulsometer worked at all, 
because of the readiness with which anything in the 
nature of pure steam, containing no air, would ccn- 
dense and disappear in contact with a cold surface. 
The material with which Mr. Humphrey had, how- 
ever, to deal was a mixture of permanent gases and 
steam which met the cold water direct. The steam 
in the portion immediately in contact with the water 
was, no doubt, condensed, but that steam had not 
to do the same work required of it in the pulsometer 
—namely, to bring the surface film of the water to 
the boiling-point. As soon as the steam had con- 
densed, however, there was an inert layer of perma- 
nent gas left between the remaining hot gas above 
and the water. This layer constituted, he thought, 
a good non-conductor, and would account for the 
working of the pump. 

Unlike so many other machines, the pump had 
the great merit, though, as yet, only me of small 
power, that, in so far as it was possible to speak 
a priori, it should be free from the difficulties com- 
monly encountered when passing from a small to a big 
machine. The troubles, instead of becoming greater, 
should, in the Humphrey pump, become less. It 
could not be assumed that because a small gas- 
engine of, say, 5 horse-power worked well, one of 
1000 horse-power would work equally satisfactorily. 
But it might be said in regard to Mr. Humphrey's 
pump tlt if the 16-horse-power size acted so well, 
a 1600-horse-power pump might be expected to 
work a great deal better. That was, of course, on 
the principle that as the machine was made larger 
the den as is usually the case in machines, were 
proportionately less. In this pump there would be 
no difficulties in the conduction of enh through the 
walls of the metal, nor any difficulties in connection 
with large iron castings, the bursting of which 
would be very serious, The part of the pump 
which contained the working mixture call be 
made out of boiler-plates riveted together—a kind 
of thing which did not burst. No accuracy, more- 
over, was required in its form. 

Professor Boys said he was interested in certain 
pumping operations where the water to be pumped 
consisted of water and fine sand coming down from 
igneous mountains. In such work as this he 
would be glad to know whether the numerous inlet 
valves in Mr. Humphrey’s pump were of a kind 
that would be likely to last year in year out with- 
out giving trouble ; or, if they did give trouble, 
whether they could be easily replaced without diffi- 
culty and great cost. Again, would the exhaust- 
valve—which, of course, must not leak, even if the 
water-valves leaked a little—owing to being ham- 
mered on to its seat by dirty water, be likely to 
get sufficient sand upon its face to cut it, and so 
cause it to leak? If that occurred, might it not be 
necessary so to arrange matters that the water, 
instead of itself shutting the valve by impact, 
should act upon some intermediary so as to save 
the valve from direct contact with the water? The 
higher lift pump—up to 70 ft. or 100 ft.—was a 
matter of extreme importance, and while the paper 
indicated that such pumps could be made, there 
was no indication as to whether an economy, corre- 
sponding to that they had heard of in relation to 
the smaller pump, would be realised with them, 
The question of compression of air was, of course, 
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also important. Professor Vernon Boys concluded 
his observations with several remarks complimen- 
tary to the author, and with certain humorous 
suggestions as to the genesis of the invention. 
Professor Threlfall said he would like to see 
Mr. Humphrey’s pump turned into a gas-engine at 
once, as that was really what was wanted. A well- 
known chemical manufacturer had not long ago re- 





marked to him that he looked upon the gas-engine 
in its present state as too much a question of | 
artillery. Those who had to deal with gas-engines | 
would sympathise with that feeling. On the one 
hand, they had the splendid thermal efficiency ofthe | 
internal-combustion engine, but, on the other hand, | 
there were the appalling first cost, the enormous | 
amount of plant for output, and the heavy sunis that | 
had to be spent in repsirs, in oil, and in general 
maintenance. Mr. Humphrey had stated that he 
could get a kilowatt-hour for 2 lb. of anthracite 
coal. Compared with a good gas-engine, that | 
was an enormous consumption of fuel; but, if 
he were going to do away with the repairs, 
the oil, and most of the attention, the speaker | 
thought that Mr. Humphrey might start right | 
away, and make a successful gas-engine business. | 
The engine, it was true, would, be bulky, but that | 
he did not regard as of any moment. The advan-| 
tage of a small engine was that it meant a small 
house ; but Mr. Humphrey’s machine did not re- 
= a house, and could lie out of doors, with only 
slight protective covering to the pipes in the winter. | 
There was the trouble with the apparatus that the | 
gas might require to be purified from sulphur ; other- 
wise, sooner or later, the water would be saturated 
with sulphurous acid. It would thus become a) 
question of whether it was cheaper to dissolve up | 
the iron of the pump, or to purify the gas. Cast | 
iron was not very dear, nor were pipes very expen- 
sive. The pump had appealed to him when he first 
saw it, about two years ago, on account of its 
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extreme simplicity, and by reason of the hope that 
it might lead to the construction of a gas-engine 
which would run without oil, attention, and 
repairs, and—best of all—without the fear that 
there might be a collapse of the whole apparatus ; 
and the engine would run as well for a year on end 
as for a week. 

The proceedings were then terminated with the 
President’s announcement that an adjourned 
meeting would be held on Friday, December 3, 
to continue the discussion on Mr. Humphrey’s 
naper. The next ordinary meeting would be held 
on Friday, December 17, next. 








INDUSTRIAL Procress 1N SoutH. Cuina.—The South 
China Government has placed an order for a complete 
shoe factory in America; also a complete tannery, elt, 
harness, and saddle factory in England, the equipment 
of which is being purchased through Messrs. Sanders, 
Rehders, and Co., Limited, London. 
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| SMELTING PLants ror Norway.—The German Consul- 

General at Christiania notifies in a recent report that 
large iron-smelting works are to be established at Salan 
|gen, in the Tromsé district, and at Sydvaranger, 1 
Finmerk, with a capacity for a yearly production of frou 
200,000 to 250,000 tons and of 600,000 tons respective!) 
The work is to be commenced in 1910. 





Pustic Works In Uruguay.—The Diario Oficia! 
announces that it is proposed to make use of surplus 
| revenue of the financial year 1908-9 for the execution of 
various public works. The sum of 600,000 pesos (127,500. ) 
is allotted for sanitary works, the building of roads an: 
bridges, harbour works, and river improvements ; 250,000 

,eS08 (53,000/.) for the completion of the new penitentiary, 

uilding works in connection with the prisons, law courts, 
&c.; 150,000 pesos (32,000/.) for the construction and repait 
of barracks ; 200,000 pesos (42,500/.) for Admiralty works. 
The same journal publishes the text of a decree authorising 
the construction of the second section of the railway from 
José Batlle y Ordéiiez to Treinta y Tres (eastward ex- 
tension of the North-Eastern Railway), consisting of some 
53 kilometres (about 33 miles) of line. 
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THE MOTOR-CAR SHOW AT OLYMPIA. | ‘henge speed Boer por arbor Sith only two 


(Concluded from page 685.) 


ear-box, with only two 


placed on the back axle. In the present 


| speeds, 
Tue 14-20-horse-power chassis shown by the | 14-20-horse-power chassis this arrangement has 
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Fics. 21 anp 22, Murrueap’s Macnerto. 


Sheftield Simplex Mutor Works, Limited, Tinsley, been modified, and the gear-box has now three 
Shefhield, at the recent Olympia Show, has several speeds, but is placed at the forward end of the 
interesting features. At the last Olympia Show | propeller-shaft, 

this firm showed a chassis in which 





hind the universal joint. The 


the usual arrangement is shown on the opposite page. From 





this it will be seen that the propeller-shaft runs in a 
tube forming the radius and torque-rod, and that this 
tube is bolted rigidly to the gear-box, the latter there- 
fore forming practically an extension of the torque- 
rod. A single universal joint is placed between the 
clutch and gear-box, and this is surrounded by a 
ball-and-socket joint which forms the anchorage for 
the torque-rod. By this arrangement practically 
the whole of the weight of the gear-box is carried 
on the ball-and-socket joint, and the objection to 
the increase of unsprung weight caused by putting 
it on the back axle avoided, while the gear-box is 
brought close to the change-speed lever. As com- 
d with the ordinary arrangement of gear-box, 
it has only one universal joint, and this has only 
to take the torque from the engine, which is much 
less than that from the gear-box when the lower 
speeds are in use. The effective length of the 
radius-rod is also greater, and the angle at which 
the radius-rod works is less. The gear-box has 
three speeds and a reverse with a gate-change, and 
the change-speed lever is not fixed rigidly to the 
shaft, but is carried on ahinged arm, so as to get a 
smoother motion to the cross-over, Fig. 14. 

This car is also provided with front-wheel brakes 
and with detachable wire wheels of special design, 
both of which are illustrated in Figs. 15 to 17, 
which show section, end view, and plan respectively. 
The brakes, brake-blocks, &c., are made of the same 

ttern, and are interchangeable for the front and 

k wheels, and in the case of the front wheels 
are so arranged that the lever A, which expands 
the brake blocks, is brought vertically over the 
steering-pivot, and is pressed down by the bell- 
aks ver B, which is actuated by a suitable 
system of levers from the foot-brake. The detach- 
able. wheels are arranged so that the brake-drum is 
a steel stamping and forms one of the flanges 
taking the spokes, and this allows of the centre 
line of the wheel-track being brought considerably 
nearer the end of the axle than is the case when 
the brake-drum is made separate. The brake- 
blocks are lined with Raybestos to make them take 
up smoothly. The wheel is removed in the usual 
way, by unscrewing a nut at the outside end ; but 
the locking-gear fur securing this is peculiar, con- 
sisting of a locking-plate LD pressed into notches 
by a spring E, and attached to a stud F - 
ing through the nut. This stud has a has’ 
on the outside, and a special spanner is pro- 
vided, which automatically pulls out the stud when 
put on the nut. The nut can, however, be removed 
with an ordinary shifting-spanner, if desired, the 
stud in this case being held out by hand, and this 
construction seems to offer a distinct advantage 
over those wheels which require a special spanner. 

The engine has four cylinders, 3% in. by 5 in., 
cast in pairs, with the valves all on one side, and 
is cooled by thermo-syphon, the radiator being 
placed behind the bonnet. A special feature is that 
the drive of the cam-shaft is by skew-gear, a cross- 
shaft being placed between the crank-shaft and 
cam-shaft. From this a parallel shaft is driven 
with helical gear for the magneto, and the timing 
is effected by sliding this shaft along. 

The introduction of the Knight sleeve-valve 
engine has induced a certain amount of attention 
to be given to the use of piston-valves, though, as 
yet, the departures from the usual tappet-valve are 
very few. It seems obvious that the essential ques- 
tion in the sleeve-valve engine is whether the sleeve 
will keep tight. The top of the sleeve is closed by 
a piston, over which the ports of the sleeve run, 
and if the sleeve, moving over the piston, will 
stay tight, it is evident that a piston-valve should 
be equally tight, the only difference being that in 
this latter case the piston moves and the sleeve 
stands still. Piston-valves have, of course, been 
tried on gas-engines, and given up ; but the condi- 
tions of working on a gas-engine are so much more 
severe than those on a pleasure-car that it does not 
in the least follow that what fails on the one will 
fail on the other. 

An interesting example of the piston-valve was 
seen on the motor constructed under Bingham’s 
patent, and shown by Messrs. E. H. Bentall and 
Co., Maldon, Essex. This is shown in Figs. 18 
to 20, annexed, from which it will be seen that it 
has the inlet-valves at one side of the cylinders 
and the exhausts at the other. The valves are 
hollow, with a port corresponding to the port in 
the cylinder, and a partition just above this. The 
communication with the inlet and re 
respectively is therefore through the bottom of the 


valve. These valves are driven from a crank-shaft, 
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running along the €: of the cylinders by connect- 
ing-rods and levers, but the peculiarity of the valve 
motion is that this shaft only runs a fourth the 
speed of the engine. The valves are so arranged 
that the ports are open at the middle of the stroke 
instead of at the end, as usual; thus they open 
twice to each revolution of the valve-shaft, and give 
the proper opening for the usual Otto cycle. As 
the valves have rings both above and below the 
ports, they are balanced, and no pressure comes on 
the valve-gear from the gas-pressure in the cylin- 
ders. An engine having piston-valves which differs 
in several respects from the above is the Hewitt, 
shown by the Davy Engineering Company, Limited, 
Blake House, Hulme, Manchester. In this a set of 
piston-valves are arranged all along one side of the 
cylinders, and are driven by a half-time shaft in 
the position usually occupied by the cam - shaft, 
ordinary cranksand connecting-rods a employed. 
The piston-valves in this case are not balanced, but 
overrun the ports completely, while a long stroke is 
used, so that when closed the pistons lap the ports 
by a considerable distance. The exhaust-ports are 
of special construction, the ports themselves having 
bars which are drilled to admit the jacket-water 
through them. There are several advantages and dis- 
advantages to both the balanced and unbalanced 
piston-valve. In the balanced type there are 
necessarily two sets of rings which may leak, while 
in the unbalanced type there is only one. On the 
other hand, the balanced type is not affected by 
the gas pressure in the cylinders, while in the un- 
balanced the whole pressure comes on the head of 
the valve. These points are illustrated in Figs. 26 
and 27, in which A is the port to the cylinder, and 
B that to the inlet or exhaust-valve. If the un- 
balanced pressure always acts to turn the shaft the 
same way, it will not do any harm, as there is no 
difficulty in providing enough bearing surface to take 
it ; but should it produce an alternating driving 
stress on the half-time shaft, it will probably be 
very difficult to make the gear between the latter 
and the crank-shaft run quietly. 

Whether any form of piston-valves will supersede 
the ordinary lift-valve remains to be seen. The 
latter will probably be distinctly the cheaper to 
make, and it is known to keep tight in working for 
avery long time ; while if it does get leaky it can be 
ground in by any fitter. Like many other matters, 
this can only be settled by long experience on the 
road. It is evident that piston-valves can be ar- 
ranged in any of the ways in which lift-valves are 
arranged, and can be driven by either connecting- 
rods or cams from a shaft placed in any of the 
positions in which cam-shafts have ever been placed. 

In relation to parts and accessories there was 
very little of real mechanical interest at the recent 
Show at Olympia that was novel. A point in this 
department which appears to want some altera- 
tion in management, iookeen, is the trial of horns. 
It is, no doubt, to the advantage of the vendors 
of these to hoot them the whole time, but it is 
an abominable nuisance to everyone else, and 
ought, in some way or other, to be stopped. 

‘he ignition device is undoubtedly the most 
important part of a car, and here we get very 
little radical change, though there is a good deal 
of improvement. The high-tension magneto is be- 
coming practically universal, and the primary and 
secondary windings are almost invariably both 
on the armature. The tendency is towards the 
simplification of the machines, and the reduction 
of weight and price. A few years ago a magneto 
which gave a large enough spark to be certain 
of starting a fair-sized engine weighed nearly a 
quarter of a hundredweight, whereas now equally 
rood machines can be got which weigh less than 
Half this. Most makers arrange their magnetos 
for dual ignition if required, to facilitate starting. 
The usual arrangement is to have a coil and 
accumulator so arranged that the current from 
the coil can be led to the h:gh-tension distributor 
of the magneto, the contact-breaker for the coil 
being ‘mm on the armature spindle. This involves 
much longer high-tension leads than usual and also 
a high-tension switch, and it seems better, if a coil 
be used at all, to have an entirely separate distri- 
butor, as then each ignition is complete in itself, 
and there is no part the breakdown of which 
renders both ignitions useless. The Simms Manu- 
facturing Company, Limited, Kilburn, London, 
N.W., showed a starting arrangement which consists 
of simply mounting a contact-breaker and accumu- 
lator in series with the armature and using the 
latter as an. induction-coil. This seems an improve- 


ment, as the complication of a high-tension switch | the detachable wheels are considerably lighter, an: 
is done away with. | are also quicker to change. The main objections to 

A magneto having several interesting features was | them are their appearance and the extra trouble o: 
the Muirhead, shown by the Motor Accessories| washing them. Mechanically, there is also the fac: 
Company, Limited, 55, Great Marlborough-street, | that the ordinary wire wheels throw the wheel-trac}; 
London, W., which we illustrate in Figs. 21 and 22, | further away from the end of the axle, and there- 
the former showing a section and the latier a plan, | fore entail a heavier steering pivot, or axle. In 
with the cover removed. In this the magnets A |order to get over these difficulties, more than one 
are placed horizontally instead of vertically ; a| firm has introduced wood detachable wheels, bu: 
shuttle armature of usual construction C, having a| these have the disadvantage that they are per- 
primary and secondary winding, revolves between | ceptibly heavier than the wire ones, which is a matter 
the ‘poles. The whole of the working parts are’ of even more importance when the detachable prin- 
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Figs. 23 to 25. Rupee-WuitwortH DetacHaBLe WHEELS. 
ciple is used than with fixed wheels, as a spare 
wheel has to be carried. 

In order to get the wheel-track nearer to 
the axle with wire wheels Messrs. Rudge Whit- 
worth, Limited, Crow-lane, Coventry, have intro- 
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g duced a y i ree rows of spoke 
K SU“: pattern of wheel with three rows of spokes 
— a) _— so arranged -that the track can be brought as close 
ZN NZ to the end of the axle as in a wooden wheel. Figs. 
\N VY 23 to 25 show respectively the old-pattern wire 
\Z wheel, the new-pattern wire wheel, and the wooden 

VY detachable wheel. It will be seen that the new wheel 
, Z has a special row of spokes leading from the inside of 

G the hub to the outside of the rim, the effect of which 






is to pull the rim inwards—i.e., nearer the centre line 
of the car. A reference to the detachable wheel on 
the Sheffield Simplex (Fig. 15) will show that in this 
case the wheel-track is brought closer to the centre 
of the car than it otherwise would be by taking 
the inside spokes to the brake-drum, instead of 
having a special flange for them. 


PIsTON - VALVES. 


Fias, 26 anv 27. 


enclosed by the cover B, which is dust and water- 
tight. This can be easily removed, and exposes the 
distributor D, contact-breaker E, and tion soma F, 





All the parts liable to wear or breakdown, includ- 
ing the condenser, are easily removable, and can 
therefore be adjusted or replaced without difticulty. 
There is no doubt that making all the parts acces- 
sible from the top of the machine is a considerable 
advantage, especially when it is placed low down 
between the frame and the engine, as is often the 
case. In this position it is not easy to get at the con- 
tact-breaker and distributor if these are at the end 
of the machine. 
Detachable wheels appear to be distinctly gaining 
ground, and there is no doubt that they are the 
uickest way of repairing a-puncture that there is. 
‘omparing detachable wire wheels with fixed wooden 








ones and detachable rims, there is no doubt that 








Taking it all round, the models of this year showed 
a distinct improvement over those of last year, and 
it is quite eae that there will yet be a distinct 
change for the better every year. It will there- 
fore be some considerable time before a firm can 
reckon on maintaining its place in the trade with 
out. making a new set of patterns at very frequent 
intervals. This will emphasise the advantage 0! 
those firms which manufacture on a large scale, as 
the cost of making patterns is not a serious item t» 
them, and they can therefore keep up to date, 
while the smaller producers cannot afford to be 
constantly making new patterns, unless they can 
get higher prices than their larger rivals. Th 
result must eventually that the trade will con- 
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. entrate in comparatively few firms, all producing} perpendicular that it is removed. An alternative 


on a large scale. 


The most marked improvement | would be to forge the axle solid and drill a hole 


. in the cheaper cars, whose design now has far | through it to make it tubular, in which case the 


more time spent on it apparently than formerly, 
and therefore the difference in value of a cheap and 
an expensive car is getting less than it used to be. 
In past years the one expense which was cut down 


| 


ends would be forged. It is, of course, ible to 
stick to the H-section axle and simply make it 
strong enough for its work, and as a motor-car is 
governed largely by fashion, it is quite possible this 


in making a cheap car was that of designing it; may sell the best. 


properly. It was impossible to get a cheap car 
without some radical defect, such asa bearing being 
utterly too small for its work, or the ratio between 
the top and bottom gear being too small. In fact, 
several cheap cars have been completely spoilt 
by defects, the remedying of which would not 
have made the car cost anything more to manufac- 
ture, but would have entailed a small amount of 
thought in the drawing-office. The proper way of 
turning out a cheap car is to make all the essential 
points satisfactory and yet very carefully to consider 
the design with a view of rhanufacturing facilities. 
Every part should be arranged to machine and as- 
semble as cheaply as is consistent with giving the 
result desired. In many cases a design can be pro- 
duced in this way which will not only cost consider- 
ably less than a less carefully thought-out one, but 
will also give greater satisfaction to the user when 
made. This is getting to be much more recognised, 
and the result is that the cheaper cars have improved 
in the quality given for the price in many cases more 
than the more expensive cars. In some cases, of 
course, makers are still very much behind hand. 
For instance, one maker of a cheap car showed 
a piston and connecting-rod which were about twice 
as heavy as they needed to be. Now it is well 
known that the most important point in a petrol- 
engine is to keep the moving parts as light as pos- 
sible, as heavy parts very much increase the internal 
friction, and reduce the effective power. It would 
have cost no more to make the pistons lighter, and 
would have considerably increased the power as well 
as diminished the wear on the brasses. 

The advantages of the block system of building 
have been referred to, and it is gradually gaining 
ground. It is, however, rather curious that there 
were so few instances of the gear-box and crank-case 
being cast in one piece. The reason usually given 
is that the casting would be too big to be safely cast 
in aluminium. But the crank-case and gear-box 
of a small car make no larger casting than the 
crank-case alone of a large six-cylinder car, and this 
is always cast successfully in one piece. 

Front-wheel brakes are being fitted in many 
cases, and seem likely to increase in popularity. 
If they do so, however, the whole design of front 
axles will have to be reconsidered. The usual sec- 
tion of a front axle is that of an H girder, this 
being the section which is lightest for its vertical 
strength. A calculation of the stresses on axles of 
various sections shows, however, that even with the 
usual arrangement of brakes the H-section axle is 
seldom loaded to as high a working stress per square 
inch as the solid forged one, although it is usually 
made of steel instead of iron. The reason appears 
to be that vertical load is not the only stress to 
which an axle is subject, as there is a considerable 
longitudinal stress, due to the resistance of the 
wheels, especially when the latter are put over to a 
great angle in steering. In the case of an axle with 
front-wheel brakes, however, this stress will be very 
much intensified, and the longitudinal stress may 
easily be half the vertical load. In addition to this, 
however, there will be a very considerable twisting 
stress, due to the fact that the wheel is prevented 
from revolving on the axle bythe brake. The amount 
of this depends on the height of the spring-seat from 
the ground, but in normal cases will be practically 
the same as that on the driving-axle. e H sec- 
n is probably as bad a section to take these 
‘vious stresses as it is possible to have, and it 
erefore should be modified. The stresses are, in 
ict, exactly the same as those on a driving-axle, 


t 


hich would certainly never be made H section. 
e went into the matter of the sections of front 
axles in our issue of March 5, 1909, and it will be 
seen from the figures then given that the tube is 
very little heavier than the H section even in pro- 
portion to its vertical strength, and certainly would 
he very much lighter for the same resistance to 
‘ ngitudinal stress and torsion. Theoretically, the 
¢orrect section would be an oval tube, but with all 
tube sections there is a difficulty in making satis- 
fwctory ends, and the solid forged axle may be the 
ost suitable, all things considered, more espe- 
cially as it seldom breaks without giving warn- 
ing, but bends till the wheels get so far from 
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The worm drive has advanced in favour, though its 
use is still confined to a few makes, and, generally 
speaking, to the smaller powers. The desirability 
of the worm, instead of the bevel-pinion, depends 
very largely on how quietly it is possible to make the 
latter run. Some makers appear to make all their 
bevels run quietly, while others do not. It is also 
certain that in some cases quiet bevels are only the 
result of a great deal of expensive tuning up, and 
it is quite possible in this case that the worm may 
be the cheaper. The difficulty is most felt in 
those cars in which the engines are run very fast 
and a great reduction between the engine and back 
axle is therefore required. A remedy for this, of 
course, would be to fit a slow-running engine. The 
worm-drive raises several questions of interest. 
The first point is, of course, its relative efficiency 
as compared with the bevel. There is little doubt 
that, if well lubricated, the worm has a good efli- 
ciency as long as the revolutions are fairly high and 
the load on the teeth low—i.e., as long as the car 
is on its top speed. The most important point in a 
car is not, however, its speed on the flat, but that 
up hills, and in this case the speed of rotation is 
low and the pressure high, and it is quite possible 
for the oil to get squeezed from between the sur- 
faces. On a very steep hill the load on the teeth 
may be equal to the weight of the car—that is to 
say, that a moderate-sized worm may have to 
carry from 1 ton to 1 ton 10 ewt. on the teeth. 
In view of this it is, no doubt, sound practice to 
put the worm at the bottom of the gear-box, so 
that it is always covered with oil, but this has the 
disadvantage of sloping the propeller-shaft very 
much. Most makers who adopt this arrangement 
appear to put the engine horizontally, and in con- 
sequence have a very considerable angle to their 
universal joints. The better plan appears to be to 
slope the engine to bring the universal joints into 
line, as the Daimler Company do, and to have 
some system of lubrication which will allow for 
this. If it could be arranged, there would seem to 
be considerable advantage in having a worm-drive 
for the top speed and a bevel for the lower ones. 

Small six-cylinder cars of 20 to 30 horse-power 
were shown on several stands, but on the whole 
the six-cylinder movement does not appear to 
have made much headway. The six-cylinder car 
may appeal to a limited market, but the running 
of a good four-cylinder car leaves so little to be 
desired that the other two cylinders hardly appear 
to be worth the extra expense and complication. 

As is natural, there is each year less in the way of 
defective construction to criticise. It is a pity, how- 
ever, that there are still so many cars in which the 
back axles are entirely inaccessible, though the pro- 
portion is smaller each year. In several cases, 
moreover, a door was placed at the back of the axle, 
and the petrol-tank was placed so close to it as to 
make it quite useless. Another not uncommon 
defect is to narrow the front of the frame, so as to 
get a good lock to the steering wheels, and to put 
the steering-rod outside the frame in such a manner 
as to very much reduce the lock. In this con- 
nection it may be noted that there isa very general 
improvement in the width of track of the smaller 
cars, due apparently to the fact that cabs have to be 
made of a good width of track to pass the police 
tests for turning, and the small cars are now 
generally made the same. 

A point which appears to require more attention 
than it gets is the different arrangement of chassis 
required for a car to be driven by the owner and 
one to be driven by a chauffeur. In the former 
case, the essential point is to make the driving-seat 
and that alongside it comfortable, while in the 
latter the more comfortable seat is required to be 
at the back. In order to have really comfortable 
seats it is necessary that there Poe | be plenty of 
length to them, but in a moderate-sized car it 
is impossible to provide really long seats both 
in front and behind. If the owner drives, the 
front seats will naturally be those always occu- 
pied, while the back ones will only be used when 
the car carries its full load. Where a chauf- 
feur drives, on the other hand, the back seats 
are those always used by the passengers. Now, 





although it is necessary that a car driven by 
a chauffeur should be reasonably comfortable to 
drive, it is not neéessary that it should be as 
luxurious as if the owner drives himself and carries 
his guest alongside him, and therefore the seat for 
a paid driver may be put very much further for- 
ward and higher off the floor. This means that the 
arrangement of the steering-wheel and $s must 
be quite different for the car to be driven by the 
owner and that driven by a chauffeur. Thus two 
different arrangements should be provided without 
making special patterns. Where the owner drives 
it is also necessary to have good high side-doors, 
and it is very inconvenient to have the change-speed 
lever outside these. 

It may be remarked that it is now becoming 
common practice to carry the body work outside 
the frame, so that there is no objection now to 
making the latter straight, in w ich case it is 
naturally stronger for its weight than a frame 
which is narrowed in front. 





THE SWEDISH IRON MARKET. 

THE last report of the Swedish Jiirnkontoret states 
that the Swedish market during last quarter, or rather 
its latter portion, has been in a peculiar position, owing 
to the lock-out. The demand from abroad has been fairly 
active, and no doubt, in the first place, depends upon actual 
requirements ; but it appears quite uncertain whether the 
high prices for certain specialities, ially Lancashire 
blooms and rolled iron, which have n obtainable of 
late, could have been obtained had the production been 
going on undiminished. Si ation, to begin with, was 
very general, and it might without exaggeration be said 
that the production of iron and steel in Sweden during 
August and September was reduced by about 75 per cent. 
Some works are still idle, and many are going on with a 
reduced number of hands. It will geebetiy not be long 
before the works will again be in full swing, but it is a 
serious matter that many works will be unable to procure 
the necessary raw materials for the winter months, and 
thus will be compelled to lie idle. 

The exports of pig iron, in spite of the strike, have been 
kept up pretty well. The latest quotations are about 
10 kr. higher than during the previous quarter; the 
supply of hammered iron continues short, and the prices 
which are asked do not quitecorrespond with what rolled 
iron, so far, has reali The supply, however, is so 
limited that prices probably will remain at the same level 
for the next few months. 

The supplies of rolled iron are likewise scarce and prices 
have gradually advanced, manufacturers holding back. 
The successive rise in prices has, as a matter of fact, been 
somewhat material, and foreign buyers, who may not 
fully have realised the decrease in the production result- 
ing from the strike, have not fallen in with the latest 
———- on the part of the producers. Much will 

epend upon how soon the works will again be going, a 
view which the producers themselves seem to share, inas- 
much as they hold out for higher prices for delivery during 
this year than for deliveries in the first quarter of 1910. 

Several large sales of export blooms to America have 
taken place during the last few weeks at rising prices. 
For next year no large contracts have, so far, been 
closed, nor are the manufacturers as yet prepared to 
enter upon negotiations with this end in view. 

The steel works, which have suffered most from the 
strike and the lock-out, are much behindhand with their 
deliveries. 





Contracts.—Messrs. Hamilton Brothers, 19, Waterloo 
street, Glasgow, have recently secured an order for thirty- 
six of their ‘‘ W. H.” motor-control panels for the Glas- 


gow Corporation main drainage scheme, Outfall Works, 
Shieldhall, Glasgow.— Messrs. Wright and Wood, Cen- 
tury Works, alifax, have also secured a contract 


for several of their direct-current motors, varying from 
3 to 30 horse-power, for the G w Corporation. Main 
Drainage Scheme, Southern Section Outfall Works, Shield- 
hall, Glasgow. These machines are capable of with- 
standing an overload of 30 per cent. for two hours, 


New Hicu-Pressvre Fire-Instatitation.—On Thurs- 
day, the 18th inst., a test was carried out at the Royal 
= Hotel and Empress Rooms, Kensington, with a 
new fire-protective installation which has recently been 
fitted up by Messrs. Merryweather and Sons, in connec- 
tion with the Hydraulic Power Company’s main. The 
main carries water at a pressure of 750 lb. to the square 
inch, and a special hydraulic hydrant is provided, in 
which the pressure at the discharging nozzle is reduced, 
by the addition of low-pressure water, to that amount 
which can be readily withstood by ordinary canvas 
hose. Ten of these hydrants are provided on the floors 
of the building, each fitted with 120 ft. of canvas hose 
with nozzle, enabling a fire to be promptly attacked 
at any point where it may break out. A jet was made 
to play upon the roof; the latter is over 100 ft. from the 
ogy and it was found that the pressure was ample 
or fire extinguishing. At such a height the pressure 
from the ordinary water-supply mains would be quite in- 
adequate. A special feature of the hydraulic hydrants 
is that they are each fitted with a relief valve, so that, in 
the event of the hose becoming ,kinked or twisted this 
valve would act automatically to prevent the hose from 
bursting. 
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SAWDUST FIRE-LIGHTING BRIQUETTE- 
MAKING PLANT. 


Wk illustrate herewith a patent apparatus tor making 
fire-lighter briquettes from saw-dust. It is manufac- 
tured by Messrs. M. Glover and Co., Holbeck-lane. 
Leeds, and has been designed for making use of saw- 
dust, peat-dust, and other refuse materials. These 
materials are placed in steam-jacketed receptacles with 
a certain proportion of chemicals to bind the mixture 
into a solid mass, which is then compressed into bri- 
quettes, which can be used as fire-lighters, as they are 
highly inflammable, are durable when stored, and cheap. 

he apparatus is shown in Figs. 1 to 4, these being 
respectively a side elevation and plan of the steam- 
jacketed mixing tank and press, and a side elevation 
and plan of steam-jacketed chemical boiler, which 
latter appliance is preferably circular in form. Both 
the mixing tank and the chemical boiler are provided 
with steam connections, whereby the required tempera- 
ture and pressure may be maintained. The solidified 
chemicals are fed into the boiler, Fig. 3, and the saw- 
dust, or whatever material is used, into the right-hand 
mixing tank, shown in Figs. 1 and 2, the mixing in 
this latter tank being done either by machinery or by 
an ordinary shovel, after the required quantity of 
liquid chemicals has been added. The chemicals are 
supplied through a valve underneath the boiler, Fig. 3, 
and for this purpose it is sometimes well to have the 
boiler elevated above the level of the mixing tank, so 
that the two can be directly connected, and not 
separate, as shown in our illustrations. 

After the waste material to be briquetted is 

rtially prepared, it is next shovelled into the 
eft-hand tank, seen in Figs. 1 and 2, which is 
called the feeding-tank, more materials being then 
added to the first tank. One of the objects of the 
feeding-tank is to maintain the mixture at a somewhat 
lower temperature than that of the first tank, as it 
is found then to be better suited for being fed into 
the briquette-press, which is shown on the left-hand 
side of Figs. 1 and 2. This work of feeding may be 
done by machinery, but it is found quite easy for a 
man to shovel the materials into the moulds which 
revolve on the circular table of the machine, the sur- 
plus materials being scraped off to be used in succeed- 
ing moulds. When the moulds have been filled, they 
travel round on the table underneath the compressor. 

The compressor is actuated by means of a series of 
toggles, which are worked from a shaft driven b 
worm gearing at a slow speed, and from this shaft 
movements are taken which intermittently revolve 
the table and the moulds, the pressure being applied 
to the moulds at the times when the table is stationary. 
The machine we illustrate is driven by a belt, but 
the power can, of course, be applied in any other 
suitable way. 








AERIAL ROPEWAY AT MONTE VIDEO. 

Our illustrations on pages 723 and 726 show an 
aerial ropeway, which has been erected at Monte Video, 
for conveying coal to the electric-power station from 
lighters moored alongside a dolphin built off-shore. 
The ropeway was designed and built by Messrs. 
Bullivant and Co., Limited, of 72, Mark-lane, E.C., 
to the order of Messrs. Babcock and Wilcox, Limited ; 
Messrs. Kincaid, Waller, Manville, and Dawson being 
the consulting engineers for the whole of the power- 
station scheme. 

The line, which is about one-third of a mile long, is 
constructed on the well-known endless-running rope 
system, and, owing to the exigencies of the site, it was 
necessary to include an angle-station at one point, the 
rope diverging about 145 deg. The coal is conveyed 
in tipping-skips, of 54-owt. capacity each, which are 
loaded from a small hopper, situated at the ropeway 
terminal on the dolphin, and discharge, either direct 
into the coal-bunkers in the power-house, or into 
a large coal-store, which is situated on the shore 
adjacent to the angle-statioh. The handling-gear is 
arranged so that the skips may feed either into the 
bunkers or the coal-store at a ratef.3icdems an hour, 
while in addition they may deliver coal to the bunkers 
from the store at a rate of 25 tons an hour. 

The general lines of the plant will be seen from 
Figs. 1 to 4, page 726. Fig. | is a view of the dolphin 
from the shore, and shows the intermediate trestle which 
supports the travelling-rope, Fig. 2 shows the angle- 
station on the right and the coal-store on the left, 
together with the travelling Goliath crane which is 
used to distribute the coal in the store, and also to 
load it into the skips when it is being transferred from 
the store tv the bunkers. Fig. 3 is another view of the 
angle-station, and shows the bridge-screen which has 
been erected over the railway for the purpose of pro- 
tecting traffic, in the event of coal falling from the 
travelling-skips. This bridge was erected to meet the 
requirements of the local authorities. Fig. 4 shows 
the rope driving-gear and the travelling-shunt, which 
is situated above the bunkers in the power-house, and 
by w'tic’: the skips are discharged 

For tra ssfercing the covl from the lighters at the 
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crane fitted with a 
crane has a luffing an 


rab, of 17 cwt. capacity. The 
a slewing-jib, and is mounted on 
rails, enabling it to traverse the dolphin at right 
angles to the ropeway. The crane lifts the coal to a 
small hopper fixed above the ropeway terminal. Below 
this hopper @ jigging-screen is situated, which works 
in conjunction with a four-roll electrically-operated 


breaker for dealing with large pieces of coal. After 
passing the screen the coal is deposited, through a by- 
pass shoot, into a hopper, which forms part of the 
ropeway terminal. At the lower part of the hopper 
there is a valve, through which the skips on the rope- 
way are filled. The valve is controlled by a hand-lever, 
which is operated by an attendant who stands by. 
The arrangement of this discharging-hopper, with 
its valve and hand-lever, will be seen in Figs. 5 
to 8, which illustrate the ropeway terminal. From 
these figures it will be seen that the skips upon reach- 
ing the terminal are diverted from the rope by a 
shunt rail, round which they run until reaching the 
loading point. After loading, they continue round the 
circular shunt, and finally engage the rope again. 
Before the loaded skips are dispatched, however, the 
coal is weighed by a machine which mechanically 
records the weights on «a tape. This weighing-machine 
can be seen in Figs. 5 and 7. 

As the loaded skips arrive at the shore end of the 
incoming line they are either tipped by the discharging 
apparatus, which is fixed under the bridge of the 
Goliath crane, and empty themselves into the store, 
or, if this gear is disconnected, they travel onward to 
the bunkers, past the angle-station, and are discharged 
by the travelling shunt, which is fixed over the 
bunkers. This shunt, which may be clearly seen in 
Fig. 4, is mounted on four wheels, and is carried on 
longitudinal girders fixed on the top, and running 
the whole length, of the bunkers. The traversing 
motion ef the shunt is obtained from the main rope 
through a .friction-cone transmitting gear, operated 
by an attendant on the shunt platform. The 
travelling shunt is provided with a graded semi- 


circular shunt-rail similar to that at the dolphin 


terminal. On the arrival of the skips at this shunt- 
rail they automatically disengage from the —_ and 

avitate round the rail, the coal being discharged 
into the bunkers below, when they have reached any 
desired point ; after which they gravitate back to the 
rope in the return direction. The driving-gear ope- 
rating the ropeway can be seen immediately in the 
rear of the travelling-shunt in Fig. 4. This is carried 
on a steel structure built above the bunker, and is belt- 


driven from an electric motor fixed on the floor below. 


The coal-store, shown in Fig. 2, which is constructed 
of ferro- concrete, will ultimately be capable of 
accommodating 20,000 tons of coal. The structure 
supports the Dusetiatiiiy devon Goliath crane, which 
is mounted on wheels running on rails the full 
length of the store. The loading and discharging 
apparatus fixed to the underside of the crane cross- 
— may be seen in Fig. 2. It consists of a coal- 
opper of 5 tons capacity, having a valve at its lower 





loading ter ninus on the dolphin there is an electric 


extremity, similar to that on the hopper at the dolphin 











terminal station. An attendant on the platform of 
the loading and dischargirg apparatus operates this 
valve, and fills the skips when coal is being conveyed 
from the store to the bunkers. The crane is fitted 
with a 10-cwt. grab arranged to traverse the cross- 
girder, so that coal can be ‘lifted from any part of the 
store and deposited in the hopper mentioned above. 
On the arrival of empty skips to be filled from this 
hopper, or full ones to be discharged into the store, 
they automatically disengage from the travelling rope 
and are brought to rest by means of an adjustable 
shunt-rail, and after the operation of either loading or 
discharging is completed, they automatically return 
to the rope and continue their journey. For discharg- 
ing to the store a shoot is fixed immediately below 
the platform. The shoot has two extensions, arranged 
with a valve, so that either extension may be used and 
the coal distributed in the store as required. Atramway 
type controller is fixed on the platform, by means of 
which the attendant can traverse the Goliath crane 
together with the ropeway apparatus to any desired 
position. 

The arrangement of the angle-station will be seen 
in detail from Figs. 9 to 12. The outer rope on the 
bend is carried round a horizontal pulley, while the 
inner one runs over vertical pulleys which lead it to a 
tightening pulley situated in the lower part of the 
framework. The arrangement of this tightening 
pulley will be clearly seen from Fig. 2. The angle 
station is provided with shunt-rails enabling the 
running skips to clear the pulleys. 








EXHIBITION IN MANCHESTER IN 1911.—A general en- 
gineering and allied trades’ exhibition is to be held in 
Manchester, May and June, 1911. ‘This exhibition, the 
management of which has been entrusted to the Inter- 
national Trade Exhibitions, Limited, Broad-street Hou-e, 
London, E.C., is one which the exhibitors will control 
and of which they will participate in the profits, whil 
their liability will be restricted to the amount they pay 
for their space. An exhibition building, witha superficia! 
area of 100,000 ft., is now in course of erection. | This 
building will be double the sizeof any exhibition buildi:. 
in any provincial city. 





DE 


La Méruope EXpéRIMENTALE APPLIQUEE A L’ErU)! 
DE L’ HYDRAULIQUE FLUVIALE ET Maritiue.—This is the 
title of a pamphlet recently issued by Mr. Alb. van Hecke, 
civil engineer, and professor at the University of Louvs.n 
(Belgium), in which he deals with experimental methods. 
on asmall scale, of determining the best manner of trainins 
riversand estuaries. He deals with the experiments mac 
in this country at different times, and among others wit! 
the schemes put forward when the Manchester Ship Ca1 
was pro for construction. French experiments 
regard to the mouth of the Seine between Havre an‘! 
Honfleur ; the training of the river at Bordeaux; th: 
improvements of the entrance to Dieppe Harbour: 
ion Dutch, and German experiments and schem:> 
are also reviewed. He advocates laboratory expe! 
ments with artificial rivers or with models on a sma! 
scale, in both of which the natural phenomena, the forms 
tion and shifting of sandbanks, and so forth, may !« 
accurately reproduced, 
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Fig. 9. ANGLE STATION fig. 17. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 10. 

THE general situation in the steel industry is very 
much as it was a week ago. The distribution of steel 
products for which orders were placed a month ago are 
very heavy at the present time. Very few new orders 
have been ager this week—that is, from the larger 
concerns. In view of the strong prices prevailing, and 
the probability of further advances as winter comes on, 
a ~ many concerns are asking for quotations for 
deliveries to be made during the winter and spring. 
Manufacturers, as a general rule, are naming quota- 
tions which discourage the placing of orders for forward 
delivery. The manufacturers know that an enormous 
demand will tax their capacity during the coming year, 
and they havenoanxiety onsecuring business in advance. 
Having booked a large amount of business, they prefer 
to await developments. Their past experience has 
shown them that the placing of large orders for re- 
mote delivery has the effect of artificially stimulating 
prices, and while this is apparently to their advantage, 
they prefer to pursue the opposite policy of meeting 
only legitimate requirements as they come, and meet- 
ing requirements for remote delivery later on. The 

reatest inquiries centre on billets, bars, and sheets. 

here is still a large amount of business involving the 
use of these materials which has not yet been placed. 
Much of this business will come from builders of 
machinery, freight-cars, bridges, and terminal work. 
It is natural that these buyers should be anxious to 
know what their material is going to cost them. 
Probably the most conservative management of the 
steel-makers cannot prevent an upward tendency in 
prices; at the same time it is the present policy of 
manufacturers to meet demands as they legitimately 
arise. The agricultural-implement manufacturers are 
rushed to the limit. 

The great demand for cereals of all kinds, and the 
higher prices prevailing, has stimulated farming enter- 
prise, and much more ground is being broken for wheat, 
and will be broken next year for cereals. The imple- 
ment manufacturers are anticipating these coming 
demands ; in fact, jobbers have already placed ex- 
tensive orders for next year’s delivery. The great 
foundry and engineering plants have ked a phe- 
nomenal amount of business. The available supplies 
of basic and malleable iron have been exhausted. 
The piecework price of coke has been advanced to 
30,000 employés, and the shortage of labour in the 
coke region is represented to be 52,000. This means 
that there will be a rush of labour from Italy, where 
the supply of coke labour comes from. Coke has been 
advanced again, and the supply is far from sufticient. 
The production will increase just as soon as the Italian 
labour arrives. The production of bituminous coal is 
also increasing, and the United Mine- Workers’ Associa- 
tion has given notice that it will insist on an advance 
of wages in the spring. The railroad companies are 
contemplating a general advance in freight rates. All 
these facts point to an advance in iron and steel. Three 
or four additional new furnaces will soon be in blast. 
It is the intention of the larger steel concerns to build 
additional furnace capacity during the coming year. 
No details have been announced, but it is evident that 
furnace capacity will have to be increased to a very 
material extent. The outlook of the steel industry 
for the next five years is such as to call for enormous 
investments in providing additional capacity. 

November 17, 1909. 

Iron and steel prices are rising by fractions all over 
the country. A scarcity that may amount to a famine 
is threatened in pig irons of certain kinds and crude 
steel. This upward tendency has been apparent in 
the market for several weeks. The greatest activity 
prevails in Bessemer pig. The present bottom price 
is 19dols. At this price ical enies were made last 
week, among them 20,000 tons to Messrs. Jones and 
Laughlin, out of a total of 50,000 tons, all of which is 
under contract for delivery before January 1. Other 
large buyers are in the market, but it would seem 
impossible to meet their demands if the statements 
generally made as to over-sold conditions are to be 
credited. There is a desire on the part of both makers 
and buyers to prevent any further advance, because of 
the effect it would have on prices into which Bes- 
semer pig enters. It is certainly a difficult problem 
which is presented to the industry in view of the fact 
that enormous demands are yet to be presented for pig 
long before the contracts can be filled. In order to 
increase the supply the Carnegie Steel Company has 
decided to put its Bessemer steel department at the 
Homestead plant into operation, which has been idle 
two years. It was the intention to abandon this de- 
partment in this works. Work is being vigorously 
prosecuted upon additional plants in various sections, 
and by the opening of spring it is hoped that the 
crude steel capacity of the country will be equal 
to the demands. The movements in all kinds of 

ig iron are constant, and the additional contracts 

ing placed outside of Bessemer pig are small. 
During the past week a number of steel-rail orders 
have been placed, amounting in all to some 80,000 





tons. Additional orders are to be placed from 
Western roads, the volume of which is at present un- 
known. Most of the Eastern systems have placed 
their orders for all the rails they will want, and deli- 
veries are being made. The tonnage for 1910 will be 
far in excess of 1909, The spirit of antagonism to rail- 
roads and to railroad enterprise is not so bitter, and it 
is believed that a more conservative feeling will be 
developed, and that railroad builders will feel war- 
ranted in prosecuting a number of enterprises which 
have been held in abeyance for some time t on 
account of unfriendly legislation. The steel-rail mills 
have been equipped up to heavier capacity. They are 
now in a position to meet any probable demand. Open- 
hearth rails are constituting a fair percentage in the 
new orders. Orders calling for rails weighing from 
70 lb. to 90 lb. per yard are much more common than 
formerly. Industrial developments of one kind or 
another are sustaining a good demand for light sec- 
tions ranging from 16 lb. to 45 lb. A goodly number 
of orders for rails for export have been placed within a 
week. There has been quite an increase within a week 
in railroad enterprises in countries which in a trade 
sense belong to the United States steel-rail makers. 








RoyaL METEOROLOGICAL Socrety.—At the meeting of 
the Royal Meteorological Society on Wednesday evening, 
tha a 17, the president announced that the council 
had awarded the Symons Gold Medal to Dr. William 
Napier Shaw, F.R.S., in recognition of the valuable work 
which he has done in connection with meteorological 
science. The medal will be presented at the annual 
general meeting of the Society on January 20, 1910. 


THe ASSOCIATION OF WATER ENGINEERS.—The four- 
teenth winter meeting of this association will be held at 
the apartments of the Geological Society, Burlington 
House, W., on Friday and Saturday, December 10 and 11. 
The proceedings will commence on Friday at 2 p.m., and 
on Saturday at 10.30 a.m. 
been promised for reading and discussion, in addition to 
the other items on the programme :—‘‘ Reservoir Out- 
lets,” by Mr. George N. Yourdi, M. Inst. C.E. ; ‘‘ Evapo- 
ration from Water Surfaces,” by Mr. Sidney R. Low- 
cock, M. Inst. C.E.; ‘‘ A Sterile Boring in the Inferior 
Oolite (Somersetshire),” by Mr. William Phelps ; ‘‘ Ferro- 
Concrete as Applied to Water-Works Construction,” by 
Mr. Harry W. ‘Taylor, Assoc. M. Inst. C.E. 


PRESENTATION OF THE DENNY GOLD MEpAL.—At the 
Institute of Marine Engineers on Monday evening, Nov- 
ember 15, the Denny Gokd Medal was presented to Mr. 
Wm. P. Durtnall (member) for his paper on ‘“‘ The Gene- 
ration and Electrical Transmission of Power for Main 
Marine Propulsion and Speed Regulation,” read in July, 
1908. In making the presentation, Mr. J. T. Milton 
(Chairman of Council) said it was a subject which was 
giving a great deal of thought to engineers, and the 
council of the Institute considered the paper to be the 
best submitted. Mr. Durtnall, in acknowledging the 
presentation, had pleasure in informing the members that 
the subject was being taken up in a practical way. A 
cargo-boat would be fitted with this system of propulsion 
in about seven months’ time, and he would be pleased to 
present to the Institute the results of the trials of this 
vessel as soon as they could be ascertained. 











ProposEp NAVAL, MERCHANT MARINE, AND ENGI- 
NEERING EXHIBITION AT OLYMPIA, 1910.—We have re- 
ceived a preliminary prospectus of an exhibition to be 
held next year at Olympia relating to naval, merchant 
marine, and engineering matters. Former naval exhibi- 
tions held in London have been amongst the most popular 
ever organised, for the subjects dealt with thoroughly 
appeal to us as a seafaring nation. Progress of recent 
years has been so rapid that there should be found plent 
of interest in such another exhibition, if well pak sri f 
The organising manager is, we understand, Mr. F. W. 
Bridges, who was connected with the successful engineer- 
ing exhibitions held at Olympia in 1906 and 1907. It is 
proposed to arrange for eighteen classes of a very varied 
nature, embracing mining and raw materials, metallurgy, 
manufacture, tools and appliances, electrical work, scien- 
tific instruments, &c., machinery and auxiliaries, provi- 
sions, accommodation, &c. The address of the Exhibition 
offices is 119, Finsbury-pavement, E.C. 





Tre RatLway ACCIDENT NEAR FRIEZLAND StaTION.— 
The Board of Trade Report on the railway accident that 
occurred near Friezland, on the London and North-West- 
ern Railway, on August 10, has recently been issued. The 
conclusion arrived at by Lieut.-Colonel P. G. von Donop, 
who inquired into this accident on behalf of the Board of 
Trade, is to the effect that the derailment was due to 
excessive speed on a curve with a type of engine unsuited 
to very fast running. The engine was a six-coupled tank, 
with trailing wheels fitted with radial axle-boxes. The 
leading wheels of the engine were 5 ft. 24 in. in diameter, 
and the rigid wheel-base was 15 ft. 6in. The train con- 
sisted of three eight-wheeled vehicles, of which one was a 
bogie coach, the others being fitted with leading and trail- 
ing radial axles. The accident occurred on a 30-chain 
curve on a down grade of 1 in 100. A great deal of 
damage was done to the line, the track being bodily 
shifted on the curve. The speed was calculated by Lieut.- 
Colonel von Donop to have been between 60 and 70 miles 
per hour, and it is his opinion that the primary cause of 
the accident was the climbing of the rail by the leading 
wheel after the engine had oscillated violently from side 
to side for some distance on the curve, 


The following papers have. 





NOTES FROM THE NORTH. 
Giascow, Wednesda; 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market opened with a firm tone, but business was 
very quiet. The turnover consisted of two lots of Cleve. 
land warrants at 51s. 5d. cash, and 51s. 44d. ten days, and 
closing sellers quoted 51s. 34d. cash, 51s. 8d. one month, 
and 52s. 44d. three months. In the afternoon the tone was 
again firm, and 3500 tons of Cleveland warrants changed 
hands at 51s. 4d. and 5is. 34d. cash, 51s. 74d. twenty-five 
days, and 51s. 8d. one month. At the close there were 
sellers at 51s. 4d. cash, 51s. 8d. one month, and 52s. 41d. 
three months. On Friday morning the market was ratlier 
easier, and Cleveland warrants were done at 51s. 3d. and 
51s. 2d. cash, and 51s. 3d. seven days. The business only 
amounted to 2500 tons, and the closing quotations were 
51s. 3d. cash, 51s. 64d. one month, and 52s. 34d. three 
months sellers. Hematite was offered at 61s. cash 
sellers, but there were no buyers. In the afternoon, with 
the market firmer, the dealings were limited to 2500 tons 
of Cleveland warrants at 51s. 4d. cash and 51s. 74d. one 
month. The session closed with sellers quoting 5is. 44d. 
cash, 51s. 8d. one month, and 52s. 44d. three months. 
On Monday morning the market opened with a weak 
tone and prices were 3d. to 34d. down. The turnover con- 
sisted of about 3000 tons of Cleveland warrants at 51s. 4}¢. 
one month, and from 52s. 1d. to 52s. 04d. to 52s. 1d. thre 
months, and closing sellers named 51s. 1d. cash, 51s. 5d. one 
month, and 52s, 1d. three months. At the afternoon session 
there was little doing, and only two Cleveland warrants 
changed hands at 52s. Id. three months. The close was 
steady, and sellers named 51s. 1d. cash, 51s. 5d. one month, 
and 52s. 14d. three months. On Tuesday morning an 
easier tone prevailed, and Cleveland warrants were put 
through at 51s. cash and eight days, 51s. 34d. one month, 
and from 52s. to 51s. 11d. three months. The turnover 
was 7000 tons, and closing sellers quoted 51s. cash, 51s. 4d. 
one month, and 52s. three months. In the afternoon the 
market opened easier, but got firmer towards the close. The 
dealings amounted to 5500 tons of Cleveland warrants at 
50s. 114d. and 51s. cash, and 5l1s. 4d. twenty-eight days, 
and closing prices were 1d. up at 51s. 1d. cash, 51s. 5d. one 
month, and 52s. 1d. three months sellers. There weie 
buyers of hematite at 61s. 6d. three months, but no sellers. 
When the market opened to-day (Wednesday) an all-round 
easier tone was in evidence. The business consisted of 
3000 tons of Cleveland warrants at 50s. 11d. and 50s. 10d. 
cash, and 51s. 3d. and 51s. 2d. one month, and sellers’ 
closing quotations were 50s. 104d. cash, 51s. 2}d. one 
month, and 51s. 10$d. three months. In the afternoon 
the market was a shade easier in tone, and the total turn- 
over did not exceed 2000 tons of Cleveland warrants at 
50s. 9d. cash. The session closed with sellers quoting 
50s. 10d. cash, 51s. 14d. one month, and 51s. 104d. three 
months. The following are the market quotations for 
makers’ (No. 1) iron: — Clyde and Langloan, 62s. (d.; 
Calder and Gartsherrie, 63s.; Summerlee, 63s. 6d.; and 
Coltness, 88s. (all shipped at Glasgow); Glengarnock 
(at Ardrossan), 63s. Gd; Shotts (at Leith), 68s. ; and 
Carron (at Grangemouth), 64s. 6d. 


Sulphate of Ammonia,—The sulphate of ammonia markt 
continues very dull, and the price is inclined to go easier. 
The quotation named to-day is at from 11/. 2s. 6d, to 
11/. 3s. 9d. per ton for prompt business, Glasgow or Leith. 
The shipments from Leith Harbour last week amounted 
to 1522 tons. 

Scotch Steel Trade.—The Scotch steel trade is still very 
quiet, and specifications for heavy material, except in one 
or two instances, are exceedingly scarce. Consignments 
of steel continue to arrive from the South Wales district, 
and note has also to be made of the fact that a local firm 
has just made arrangements to bring in about 1000 tons of 
lates from Germany, These supplies are bound to 
Coes the quantities required from esl producers. The 
demand for light steel sections is good, and especially +o 
for structural purposes, the inquiries for lots for export 
being very satisfactory. The official list of prices has not 
been altered of late. 


Malleable-Iron Trade.—The malleable-iron trade of the 
West of Scotland seems to be getting worse instead of 
better, and the workers have had a long spell of broken 
time. The prices on offer for export lots are still so poor 
that this business is not worth facing. With regard to 
the home market there is little doing, owing largely to the 
competition on the part of German and Belgian makers, 
who are sending iron and steel bars in here at shillings 
below the local makers’ home prices. 

Scotch Pig-Iron Trade.—During the past week there 
has been a marked activity in the demand for Scotch pig 
iron, and some good lots’ have been fixed up. Buyers 11 
Canada and the United States have sent inquiries for 
Scotch ordinary iron for shipment during the first, six 
months of 1910, and it seems that quantities running nto 
many thousands of tons are wanted. In the meantime 
terms are being considered. The hematite position 1 
unchanged, but there is a fair inquiry reported. 

Shipbuilding.—Several new orders are reported 
having been fixed by shipbuilders in the lower reaches « 
the Clyde, and in the Port Glasgow district at least there 
is quite a lot of work on hand. Messrs. Russell and ¢ 
Port Glasgow, have contracted to build three steame: 
for Messrs. Nelson and Co., Liverpool. These ves 
are for the meat-carrying trade, and are to be similar ' 
those already supplied by Messrs. Russell to the sa! 
owners. Messrs. Russell and Co. have also secure’ 4 
contract for a steamer of 7600 tons dead-weight carry!) 
capacity, to attain a speed of 104 knots. This order h s 
been given by Messrs. James D. Dunn and Co., shi) - 
brokers, Glasgow.—The Clyde Shipbuilding and Eng'- 
neering Company, Limited, Port Glasgow, are report 
to have received an order to build and engine a steamer 
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for Swansea owners.—Messrs. William Hamilton and 
Co., Port Glasgow, have secured an order for a passenger 
and cargo-steamer.—Messrs. A. Macmillan and Son, 
Dumbarton, have secured the contract to build two 
steamers similar to the Suruga, recently built by them. 


Tron and Steel Imports.—The following table shows the 
registered quantities and value of certain kinds of iron 
and steel manufactures imported into the ports of Glasgow, 
Grangemouth, Leith, Aberdeen, and Dundee during the 


month of October :— ; 
Ex Continent. Ex U.S.A. 











Tons. . Value. Tons. Value. 
P £ £ 
Iron, wrought in bars, angles, &. 2,132 12,212 
Steel, wrought in’ bars, angles, and - > 

shapes i, ne, Se Sen 75 «BS. 
Iron and steel hoops and strips 153 1,228 435 5,220 
Iron and steel plates and sheets .. 718 5,482 23 446 
Totals.. 3,573 22,516 533 «6,247 








NOTES FROM SOUTH YORKSHIRE. 
. SHEFFIELD, Wednesday. 

Tron and Steel.—General trade is in a much worse con- 
dition than it'was six weeks ago, and manufacturers ap- 
pear to have abandoned all hope of improvement until 
the political unrest has subsided and the New Year comes 
in. There is an entire lack of enterprise. Steel manufac- 
turers, now that they are well over their worry about 
the American tariff, are very anxious as to the out- 
come of the tariff proposals in France. These were to 
have been considered this week, but have been - 
poned. If carried through they will seriously affect Shef- 
tield, for a considerable quantity of the better qualities 
of material go to France. The Sheffield Chamber of 
Commerce has had its agents actively en for 
some time in Paris, and certain modifications have 
been made as a result of their representations. But their 
is a determined effort being made by French manufac- 
turers to shut Sheffield steel out of the market.’ Whether 
they will be as unsuccessful as the United States, even 
with its increased tariffs, remains to be seen ; at present 
the well-maintained export to America of tool-steel is the 
most encouraging feature of Sheffield industry. The 
heavy trades, apart from the armament houses, show no 
signs of improvement. One firm has just booked an 
order for railway material, but, both in the home and 
the foreign markets for this class of material, Sheffield 
has lost considerable ground; more and more of the 
foreign railways and Colonial railways are inclined to 
take what Sheffield manufacturers assert is inferior steel 
from sources outside Britain. One East-End firm, how- 
ever, maintains a good business in tramway steel, in 
which they have made special improvements. As indi- 
cated last week, the local iron market has weakened 
considerably, all brands, with the exception of hematite, 
being quoted below the standards makers have so long 
endeavoured to maintain in view of the hoped-for im- 
provement in trade which has not materialised. The 
lighter steel departments are slacker if anything, although 
the foreign demands are encouraging. There is only a 
moderate amount of work in the tool trade, and while 
some of the silver-plate firms are working overtime on 
the Christmas trade, others are slack, and cutlery gene- 
rally is very disappointing for this season of the year. 

South Yorkshire Coal.—The coal trade is in rather a 
curious state for this season of the year. Of course, in 
the matter of steam-coal slackness is to be expected now, 
with the Baltic ports closed for winter ; but there ought 
to be a rush of house-coal orders. This is not so, however, 
and the market is quite unsettled. There is nothing like 
the usual amount going to the East Coast and London, a 
large proportion of which trade isin the best grades. The 
business in seconds is of a local character, and is com- 
paratively steady. There is practically no forward buyin 
yet in steam-coal, owing to the doubtful outlook in genera 
trade, but owners are maintaining 9s. 6d. as a minimum 
for forward business. Steam nuts are moving fairly well, 
but other branches are unsteady. 


Big Coat Contracts.—The Dalton Main Colliery Com- 
pany has just completed the biggest coal contracts 
arranged by them with shipping companies. They repre- 
sent close upon half-a-million tons of coal, the delivery to 
be during 1910. Messrs. Elder, Dempster take 100,000 
tons of screened coal, and the Cunard Company 75,000 
tons washed mixture. 








THE PropaGaTION OF ExEecrric CURRENTS IN TELE- 
GRAPH AND TELEPHONE CaBLES.—A special advanced 
course of lectures for post-graduate students, telegraph 
and telephone engineers, and electrical engineers on ‘‘ he 
Theory of the Propagation of Electric Currents in Tele- 
graph and Telephone Cables and in Electric Conductors” 
will be delivered by Professor J. A. Fleming at University 
College, beginning on January 19, 1910. 





OrRE-SEPARATION Processes. —On Tuesday, the 16th 
inst., the House of Lords gave judgment in favour of 
M inerals Separation, Limited, in their action against the 
British Ore-Concentration Syndicate, Limited, and Mr. 
A. 8. Elmore. The dispute had been before the Courts for 
some considerable time past. Judgment was given by 
Mr. Justice Neville in August of last year for Minerals 
Separation, Limited, in the first action before the High 
Court. From this decision the British Ore-Concentra- 
tion Syndicate successfully appealed in December last. 
Minerals Separation, Limited, thereupon appealed from 
the judgment given by the Court of daonal and they 
have won the case finally. The point at issue was the 
alleged infringement of patents on separation processes 
by the selective action of oil, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLEsBRoucH, Wednesday. 

The Cleveland Iron Trade.—What is usually a quiet 
time of the year has now arrived, and this fact, ther 
with a threatened early General Election, disappointing 
shipments, continued additions of Cleveland iron to the 
warrant stores, the discontinuance of orders on American 
account, the heavy drop in copper, and the general un- 
satisfactory state of the Stock Exchange, all contribute to 
depress the Cleveland iron market. Buyers and sellers 
alike show a general disinclination to operate, and busi- 
ness is very quiet. Production of Cleveland pig is in 
excess of requirements, and the output has just been 
increased by the blowing-in of a furnace at the Tees 
Iron Works of Messrs. Wilson Pease and Co. That 
firm have now all their three furnaces in blast. As 
low as 50s. 6d. is reported to have been accepted for 

rompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig, 

ut the general market quotation for this year’s business 
is 50s. 9d., whilst on forward account makers name up to 
52s. For early delivery No. 1 Cleveland is 53s. ; No. 4 
foundry, 49s. 3d.; No. 4 forge, 48s. 9d.; mottled, 48s. 3d.; 
and white, 48s. East Coast hematite pig iron is lifeless, 
but buying is anticipated in the near future, as consumers 
are understood to be getting well through their supplies. 
For prompt delivery of Nos. 1, 2, and 3 as low as 59s. 6d. 
is reported to have been accepted, but for this year the 
general market quotation is 60s., whilst on forward 
account 62s. 6d. to 65s. rules, according to time of delivery. 
Foreign ore is still idle, but some consumers will have to 
come into the market before long. Coke keeps strong, 
with a heavy demand for local consumption. Average 
blast-furnace qualities are fully 17s. 6d. delivered here. 


Pig-Iron Shipments.—The loadings of pig iron during 
November do not come up to expectations. ‘They ave 
only 2769 tons per working day, as compared with a daily 
average of 4880 tons for the previous month, and an average 
of 3760 tons per working day in November last year. 


Manufactured Iron and Stcel.—Little new can be re- 
ported of the various branches of the manufactured iron 
and steel industries. les are rather slow, but gene- 
rally manufacturers are well off for work, and the output 
is rather heavy. Several firms have contracts made 
which will keep them employed well into next year, and 
the placing of further shipbuilding orders on northern 
rivers should result in more specifications for plates and 
angles being given out. Producers of railway material, 
especially rail-makers, are well situated, and plate-pro- 
ducers and sheet-manufacturers have pretty good order- 
books. Quotations all round are maintained. Common 
iron bars are 7/.; best bars, 7/. 7s. 6d. ; best best 
bars, 7/7. 15s.; packing iron, 5/. 5s.; iron ship-plates, 
6/. ; iron ship-angles, 7/.; iron ship-rivets, 7/. 2s. 6d.; 
iron girder-plates, 6/. 5s.; iron boiler-plates, 7/. ; steel 
bars, 6/.; steel ship-plates, 6/.; steel ship-angles, 5/. 7s. 6d. ; 
steel boiler-plates, 7/.; steel rivets, 7/. 10s.; steel strip, 
6/. 2s. 6d.; steel hoops, 6/. 5s. ; and steel joists, 5/. 12s. 6d. 
—all less the customary 24 per cent. discount. Cast-iron 
railway chairs are 3/. 10s.; cast-iron columns, 6/. 10s. ; 
light iron rails, 6/. 7s. 6d. ; heavy steel rails, 5/. 5s.; and 
steel railway sleepers, 6/. 10s.—all net cash at works. Iron 
or steel galvanised corrugated sheets, 24-gauge, in bundles, 
stand at 11/. to 11/. 5s. f.o.b., less the usual 4 per cent. 








TRANS-ANDINE Raitway.—Messrs. C. H. Walker and 
Co., of Westminster, contractors for the Trans-Andine 
tunnel, completed the through boring on Saturday, the 20th 
inst. The tunnel extends from Las Cuvas to Los Andes, 
and its completion will be a great advantage to travellers 
between Argentina and Chili. The tunnel is two miles in 
length ; it has been pierced at an altitude of 11,000 ft. 
above the level of the sea, and nearly 2000 men have been 
engaged during the last four years upon the work. 





THE Brieuton Raitway Company's Sovran Lonpon 
Evevatep Exerctric Ling.—Electric trains will com- 
mence running on the South London line on and from 
December 1, 1909, and to distinguish this newly electrified 
line from the many London Tubes, it will be known as 
the ‘‘South London Elevated Electric Railway.” In 
consequence of the more frequent service on the South 
London line in connection therewith, numerous ordinary 
trains to and from London Bridge, Streatham, Tulse Hill, 
Sutton, Epsom, Clapham Junction, have been altered in 
timing, and accelerated by the withdrawal of stoppages 
at stations between London Bridge and Peckham Rye. 
In addition, therefore, to the service of electric trains, 
Peckham’ Rye will enjoy an excellent service of fast 
steam trains. The time taken by the steam trains 
from Victoria to London Bridge is 36 minutes; the 
electric trains will reduce this to 24 minutes. Trial 
runs have been made between Battersea Park and 
Peckham Rye (the average distance between stations on 
this portion of the line being 4000 ft.), with an average 
speed of just under 22 miles an hour including stops, and 

miles an hour excluding stops ; the average consump- 
tion of electrical energy per ton-mile, taken for a very 
la number of runs, was under 72 watt-hours per ton- 
mile. Experiments have shown that the acceleration 
obtainable with the single-phase system adopted 
the Brighton Railway is quite as good as anything that 
can be realised with continuous current. Thus, on the 
level, a three-car train with its normal equipment can easily 
attain a — of 25 miles an hour in 20 seconds, an accelera- 
tion which is quite as good as anything that can normally 
be done by continuous current. Everything that fore- 
thought can do has been done to provide fer the comfort 
and safety of the passengers. The latter will find the 
newly electrified South London Line a cheap, on 
comfortable means of reaching the City re West 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—Prices for December deliveries in the steam- 
coal trade have been maintained, but sellers’ quotations 
have not been steadily adhered to in cases where there 
has been an anxiety to clear wagons. The best large 
steam coal has made 16s. 3d. to 16s. 6d. per ton ; secondary 
— have ranged from 14s. 6d. to 16s. per ton. 

ouse coal has shown scarcely any change. The best 
ordinary qualities have made 15s. to 16s. per ton; No. 3 
Rhond 5 loons has brought 17s. 3d. to 17s. 6d. per ton ; 
smalls have realised 7s. to 7s. 6d. per ton. Foundry coke 
has made 19s. to 20s. per ton; and furnace ditto 17s. to 
17s. 6d. per ton. As regards iron ore, Rubio has been 
quoted at 16s, 6d. to 17s. per ton, upon a basis of 50 per 
cent. of iron, and charges, including freight, insurance, 
&c., to Cardiff or Newport. 


The Swansea Valley.—Unfavourable comments are 
made by miners upon the new Eight Hours Act. Where 
single shifts are worked the Act does not create hard- 
ships, but where double shifts are in operation the hewers, 
who are paid by the shift, complain a good deal. In some 
cases the loss per shift to the miners is Is. (id. to 2s. 6d. 
The steel trade has shown about an ordinary amount of 
activity ; stocks of ingots have, however, been accumu- 
lating at some works. Stocks of tin-plates at the dock 
dépéts are low, and the tin-plate works are active. 


New —_ for Devonport. — Engineer -Commander 


Anstey, who has been appointed to succeed Engineer 
Rear-Admiral Wishart as manager of the engineering 
department, Devonport, has been employed at the 


Admiralty since November, 1908. He joined the service 
as an assistant engineer in July, 1881, was promoted to 
engineer in September, 1886, chief engineer in March, 
1894, and engineer-commander in March, 1898. He has 

the special course at the Royal School of Naval 
Architecture and the Royal Naval College. 


Dowlais.—A new blast-furnace which has been brought 
into operation has been working satisfactorily, and the 
— is stated to have beaten the record. The Big Mill 

as been running regularly, and has turned out a heavy 
tonnage. 

Portsmouth.—The increased width of battleships is 
compelling the Admiralty to provide better dockin 
accommodation for them at Portsmouth. No. 15 doc 
has only an entrance width of 94 ft., while the St. Vincent 
is 84 ft. beam, and the Neptune 86 ft. The Orion is to be 
88 ft. 6 in. beam, so that the margin is growing less and 
less. A floating dock, with an entrance width of 100 ft., 
is accordingly under consideration. 





Tue Iron and Street Institute.—The date of. the 
annual meeting of this Institute has been fixed for 
Wednesday and Thursday, May 4 and 5, 1910. The 
meetings will be held, as usual, in the rooms of the 
Institution of Civil Engineers, and the proceedings will 
begin by the induction of the new President, the Duke of 
Devonshire, into the presidential chair by the retirin 
President, Sir Hugh Bell, Bart. The annual dinner wil 
be held on Thursday, May 5. Under the new by-laws 
the Council now have power to elect honorary vice-presi- 
dents from among distinguished members of the Institute, 
who, by reason of their residence out of Great Britain, 
are unable to take a very active part in the affairs of the 
Institute. The Council have accordingly elected the 
following to the office of honorary vice-president : Mr. 
John Fritz (United States), Mr. William Kestranek 
(Austria), Baron Fernand d’Huart (France), Mr. F. W. 
Liirmann (Germany), and Mr. E. J. Ljungberg (Sweden). 





InstTiTuTE OF Marink ENGIngeers.—At the meetin 
held on Monday, the 22nd inst., a lecture was delivered 
by Mr. A. T. Strohmenger, F.I.C., on ‘‘ Coverings for 
Boilers and Steam Pipes.” Mr. John Lang, R.N.R 
(Member of Council), occupied the chair. In the course 
of his lecture Mr. Strohmenger said it could be safely 
assumed that the losses through direct radiation from 
conveyors carrying heat energy in the form of steam were 
exceedingly small. From an uncovered boiler or pipe 
the losses were undoubtedly primarily due to conduction 
and convection. Convection was merely the hustling of 
heated particles due to a difference in specific weight or 
volume. When the vessel carrying heat energy was 
lagged, convection was minimised ; Sut, in his opinion, 
conduction was increased. ings in practical use 
might be divided into four classes. One of these 
was the sectional form, shaped before being applied 
and bound into place, generally by strips of metal. 
The mattress form of covering suffered most com- 
paratively; in some cases it contained as much as 
25 per cent. of combustible material. The material used 
for filling the mattress should be long fibre asbestos. 

pe covering was particularly convenient for pipe 
coverings ; it was important, in this form of covering, to 
have the plaiting as loose as possible. For permanent 
work the plastic form of covering was often economical, 
but as its removal entailed the destruction of the covering, 
the economical consideration was governed by the per- 
manency of the job. The properties of a desirable cover- 
ing might be summarised as follows :—1lt should offer a 
high resistance to the passage of heat; it should be 
capable of being easily removed ; its efficiency should not 
be impaired by variations of temperature, the action of 
steam or water, vibration, rough handling, or physical or 
chemical changes over a term of years ; its specific weight 
should not be so high as to place an undue strain on the 
steam-pipes ; it should have no action on the metal surface 
lagged ; it should be non-inflammable, and its specific 
heat should be as low as possible. 
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THE ENCOURAGEMENT OF 
AVIATION. 

AttTHouGH there are some small signs on the 
horizon that we are at last waking up in the matter 
of aviation, to use the now common appellation, 
everybody must deplore our backwardness in taking 
a lively and efficient interest in the new movement. 
As business men, it has been our pleasure in the 
pe to hamper budding industries with onerous 
egislation, which so effectively checked develop- 
ment that, when at length our senses have returned 
to us, every nerve has had to be strained in the 
effort to catch up with other competitors. A nation 
of sportsmen, there is none among us who does not 
recognise how much success in a race is dependent 
upon a good start, and how a bad one may irre- 
trievably handicap the most promising of contes- 
tants. Our inconsistency is such, however, that 
altogether different principles hold in our national 
and business life, and here we are too often con- 
tent to let others steal a march on us. Sometimes 
our representatives load us with heavy impedi- 
menta in the belief that this is the best means to 
success, and, while other countries forge ahead with 
new industries, we drag ourselves wearily along, 
away behind, until, with an effort, casting off our 
shackles, we find ourselves able to make better 


progress. 

With regard, however, toaviation, no such plaint 
can be raised. No excessive cautionary zeal on the 
part of public or national bodies has interfered to 
retard progress in this direction. The movement 
has received little enough encouragement, it is 
true, in the way of State-aided experimental work, 
but in this it has been no different from many 
another development of the past. Plenty of 
pioneer work has, at times, been done here on 
private initiative, which has put us in the very 
front from the start. But here is a matter in which, 
although no obstacles have been placed in the way 
of enterprise, we are woefully behind our neigh- 
bours—and this, too, in spite of the fact that we 
were a the first to take seriously to aero- 
nautics. e contrast at Blackpool and Doncaster 








between the experts from the Continent and the 
so-called English ‘‘ aviators” was indeed marked, 
and far from creditable to us. In point of fact, 
the term ‘‘aviator” is for the most part a mis- 
nomer when applied to experimenters over here, 
although, in somewhat pardonable enthusiasm, 
aroused, we admit, in all who have had the 
privilege of witnessing the elegant performances 
of our Continental visitors, the daily Press has 
been carried beyond all sense of propriety, and 
has dubbed with this title anyone whose imagina- 
tion has been fertile enough to enable him to put 
into words even the weirdest idea of a contrivance 
intended to fly. 

After being satisfied with seeing, and hearing of, 
remarkable results achieved abroad, this country 

ually realised, some time ago, its true position. 

e Government attempted to grapple with the 
situation, and Mr. Haldane delivered a length 
speech in the House of Commons. Robbed of all 
rhetorical ornamentation, however, this amounted 
to little more than the announcement :—-‘‘ We have 
an engine and a car; all we want is a gas-bag,” 
reminding us of the would-be motorist who, knowin 
full well that a car was beyond his means, consol 
himself with the purchase of a pigekeS Mr. 
Haldane’s confidence is reposed in dirigibles, as 
the above remark implies. We can but conjecture 
that this is due to the unfortunate experience at 
Aldershot, where, so far as the Army is concerned, 
aeroplane trials have been only less successful than 
work with the ‘‘lighter-than-air ” machines. Yet, 
even since the occasion above referred to, when Mr, 
Haldane made many depreciatory remarks con- 
cerning aeroplanes, the progress made with them 
has been enormous. Mr. Farman has, for instance, 
covered a distance of 144 miles, and Mr. O, Wright, 
in Berlin, has flown at an ‘‘ unofficial” height of 
500 metres. The Comte de Lambert, in his flight 
over Paris and round the Eiffel Tower, has accom- 
plished one of the boldest feats witnessed for many 
alongday. M.Paulhan is reported to have reached 
the altitude of 1800 ft. recently at Bouy, though 
this height has not yet been accepted as official. He 
has officially attained a height of over 1200 ft., how- 
ever, at Bouy, and M. Latham a height of over 
1300 ft. All these achievements bespeak extremely 
rapid progress, the like of which cannot be shown in 
the case of the lighter-than-air machines, whose 
progress is so slow as to amount to little more than 
stagnation. In view of recent progress, who can 
say what the future may have in store? The 
modern bicycle, motor-car, high-speed steamer, 
&c., are all so different from their inventors’ proto- 
types that it would be rash to attempt much in the 
way of a forecast. One thing seems clear, how- 
ever, and that is that we should actively encourage 
development, and, by all means, help forward that 
branch of the science which appears of the greatest 
promise. 

Two not unreasonable methods of development 
have been adopted on the other side of the Atlantic, 
which we might do worse than imitate. One took the 
form of a national competition promoted by the 
United States War Department, which is fully 
alive to the fact that a small high-speed aeroplane 
at a considerable height is less vulnerable than a 
bulky and slower balloon at a far greater alti- 
tude, although the value of either in their pre- 
sent state may be open to question. The other 
method was that adopted by Dr. Graham Bell, who 
collected around him at his home near Baddeck, 
Nova Scotia, a number of ardent workers who 
banded themselves together with the object of 

roducing several successful machines. One of the 
best known of the machines resulting from this 
combination was that flown by Mr. Curtiss at 
Rheims, and with which he won a prize for speed. 
The men who formed this association were all well 
acquainted with the principles underlying the art, 
and thus avoided the many pitfalls which beset the 
average enthusiast. The wisdom of many coun- 
sellors, all of them men of hard common-sense, 
was well proven in the results realised, and con- 
trasts strangely with the miscellaneous and often 
ill-directed efforts of experimenters over here. 
Many people among us seem to think that any 
kind of machine will fly, and dabblers of all sorts 
consider they have solved the problem once for all. 
Our few earnest workers worry along independently, . 
often working over ground already covered and 
proved barren by someone else, until financial 
stress directs their attention to other matters. It 
is difficult to say why so few of the efforts made 
here should fructify, unless it be that they are 
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mostly made along erroneous lines. The propor- 
tions of weight, surface, and power of the success- 
ful machines of to-day are all well known, and any 
engineer should be able, with these limits, to produce 
a machine that would rise. The fact is that the 
movement is not altogether in the right hands. It 
has got into the hands of sportsmen and dilettante 
enthusiasts, and, with a few exceptions, is not taken 
up by engineers. That this is so is abundantly 
clear to anyone attending the meetings of the two 
best-known societies most intimately concerned 
with aeronautics, for at these the discussions are 
not on at all a high level, and compare most un- 
favourably with those at, say, the Institution of 
Civil Engineers and the Institution of Mechanical 
Engineers. 

Now, sport is quite a legitimate opening for avia- 
tion, and, indeed, is likely to do a great deal towards 
its advancement. It has in the past been of con- 
siderable service in new developments. Up to a 
certain point it was of very material value in the 
development of motor-cars. Motor-races and com- 
petitions, and also motor-boat races, have led to 
the production of designs—not all of them valuable, 
it is true—which would never have come without 
this form of activity. The same may be said of 
yachting, in which sport has at one time and another 
led to most interesting developments. Even sport, 
however, needs to be kept in its proper place. In 
yachting, it was soon found that some widely recog- 
nised rules were needed, but the earlier attempts 
at formulating these merely enabled designers to 
produce sensational freaks of an altogether unde- 
sirable type. As this became evident the rules 
were amended, and sport assumed a more rational 
dress, until to-day the effort is to produce boats at 
once serviceable, seaworthy, and suitable for racing. 
To arrive at a corresponding stage in aviation, how- 
ever, a correspondingly long path must be traversed. 
The road is no easy one, rd for the journey to be 
travelled satisfactorily the co-operation of all con- 
cerned is necessary. In yacht design the ideas of 
the racing man have been tempered with those of 
the true yachtsman, and in motoring the racing-car 
has largely given place to the touring vehicle—a 
much more rational machine. Similarly in avia- 
tion, the machine now built merely to win races will 
—- in time, when the movement has become 
eavened with the ideas of engineers, give place to 
more serviceable types. 

It should be with this object in view that any- 
thing in the way of control of the movement should 
be exercised, and it stands to reason that, to be 
effective, the controlling body must be one with 
deep-rooted claims to universal respect. In other 
sports such controlling agencies have been slowly 
evolved, to the content and satisfaction of all 
interested, and to the very real benefit of sport. 
We turn naturally to voluntary co-operation as the 
surest foundation for such work, only to find that 
in this matter, as regards aviation, a false step has 
been made at the very start. Some months ago 
three aeronautical associations gave a public ex- 
hibition of the rather inelegant game of grab, 
and constituted themselves supreme patrons and 
guardians of the aeronautical fields in science, 
sport, and politics. In this action they claim the 
support, in grandiloquent terms, of persons no less 
important than the ‘‘aeronautical representatives 
in both Houses of Parliament.” This sounds, of 
course, very well indeed, but less bombast would 
be more seemly. We are reminded of a moral 
propounded by Lewis Carroll’s Duchess, a lady 
fond of inconsequential remarks, which was to the 
following effect: ‘*Take care of the sense, and 
the sounds will take care of themselves.” The high 
claim of these bodies is nothing more than the 
noise of a sounding brass and a tinkling cymbal. 
There are no aeronautical representatives in the 
Houses of Parliament. Although strange issues 
have troubled electors, we need scarcely remind 
our readers that, so far, no elections, or even 
by-elections, have been fought exclusively on this 
question. 

This high-handed division of the field covered by 
aeronautics would be little concern of ours were it 
not for the fact that discredit is being brought 
thereby upon the whole movement, and progress 
runs the risk of being jeopardised. The gambit 
chosen by the Aero Club has been unfortunate. 
Instead of effecting the desired result, it has set 
the whole board in confusion. Swift makes the 


King of Brobdingnag affirm that, in his opinion, 
‘*whoever could make two ears of corn or two 
blades of grass to grow upon a spot where only one 


grew before, would deserve better of mankind, and 
do more essential service to his country than the 
whole race of politicians.”” So might it be said with 
regard to the present development of aeronautics. 
Instead of working on some such principle, how- 
ever, the Aero Club is following a political will-o’- 
the-wisp rather than taking up solid work. Its 
recent action amounts to more than this, for when 
a crop of meetings and aviators appeared in our 
midst, it actually attempted to reduce the growth 
some 50 per cent. As circumstances proved, there 
were ample aeroplanes at both Doncaster and 
Blackpool to make each meeting interesting, had 
the weather been propitious. 

Not even satisfied, however, with its ill-advised 
action with regard to the actual Doncaster meet- 
ing, the Club has not allowed matters to rest 
there. Within the last few days it has had the 
deplorable lack of tact to disqualify such emi- 
nent exponents of aviation as MM. Delagrange, 
Sommer, &c., to whom the courtesy due to visitors 
to our shores, no less than the benefit to ourselves 
derived from their visit, demanded that far other 
treatment should be meted out. Events have 
proved that the Aero Club’s patronage is not essen- 
tial to successful flight, and its action will affect 
but lightly such men as M. Delagrange. Asa ques- 
tion of taste, however, the step is to be deplored, 
especially as M. Delagrange and Mr. Farman 
were once the principal demonstrators of the art 
in Europe, these two making in turn record after 
record in the very pioneer days of the movement. 
While M. Delagrange was building and flying actual 
machines, the Aero Club found nothing better to 
do than to amuse itself with balloons, and to 
conduct farcical model trials, at which mere in- 
ag would have ruled out, without public trial, 
about 99 per cent. of the toys entered. M. Dela- 
grange and Mr. Farman were for long the only two 
aviators in Europe who upheld the reputation of 
the Old World when all sorts of marvellous reports 
came from the New, and later they constantly beat 
Mr. Wilbur Wright’s performances in France. M. 
Delagrange, in fact, was among the first, and is to 
day among the ablest, aviators, and yet an egotistical 
body, ostensibly on the plea of encouraging avia- 
tion, has taken upon itself thus early to disqualify 
him. 

In the early part of the year we passed through 
an aeronautical-invasion scare. Men, dreaming, 
thought they saw ‘‘ Fierce fiery warriors fight upon 
the clouds, in ranks and squadrons and right form 
of war; and it may be that the Aero Club’s 
behaviour echoes of this scare. Such puny protec- 
tion as it can afford us is, however, not needed 
yet, and such is our backward state that it is at 
present to our advantage that we should see all 
there is to be seen of this kind of thing, in order 
the better to make our progress when we do get 
under way. Rather than occupying itself in placing 
a ban upon meetings and disqualifying men who 
can fly, the Aero Club would be better employing 
its time in endeavouring to discourage such attempts 
at flight in public as bring ridicule on us asa nation. 

The present regrettable situation, precipitated by 
a sophomoric club, needs to be quickly righted if our 
credit is to be retained. Neither sport nor the 
real value, which, after all, is the great thing, of 
aviation, will be encouraged by vetoing meetings 
and disqualifying several of the still few proficient 
manipulators of aeroplanes. On the other hand, 
combined effort, in which science is encouraged to 


‘advance with sport, may, in the not distant future, 


lead to most interesting results. At the same time 
we need not even despair of the club, for does not 
Robert. Louis Stevenson assure us that ‘‘it is 
better to be a fool than to be dead,” especially if 
the folly perpetrated be an indiscretion of youth— 
youth which elsewhere he describes as jogging on 
the footpath way, pursuing butterflies. The Aero 
Club has at least proved itself alive by its action, 
and as it is as yet quite an infant among clubs, we 
may still have good hopes of its future. 








ILLUMINATING ENGINEERING. 

Tue phrase ‘‘illuminating engineering” is of 
comparatively recent origin. We believe it is an 
American importation. Although not particularly 
euphonic, it will perhaps serve, as well as another, 
to indicate a sphere of work which is certainly a 
branch of engineering, and is probably of sufficient 
importance to justify its claim to be considered as 
an independent entity. As we understand it, the 





illuminating engineers claim the whole field of 








artificial illumination as their sphere. They point 
out that, up to the present, problems of illumina- 
tion have been left to the arbitrament of engineers 
or others specially interested in some one of the 
various systems of lighting, or have been treated 
as of little importance, and dealt with in a hap 
hazard or careless fashion. They claim that it 
shall be their special business to deal with such 
problems, and weighing, without prejudice, the 
advantages and disadvantages of the various 
systems, to recommend the most suitable for 
each particular place or circumstance. Further 
studying the subject, they will be competent 
to advise on the size and position of lights, on their 
character, on the colour of walls, and on other 
attendant matters, so that each particular installa- 
tion may obtain the most suitable and efficient 
system for the expenditure involved. They also 
point out that much desultory experimental work 
and investigation has been undertaken at one 
time and another, so that much data is available 
relating to the distribution of light, the effect of 
colour, and kindred matters. It shall be their 
business to co-ordinate and extend this data, build 
up a rational practice, and evolve rules dealing 
with the amount of light necessary for particular 
positions or purposes. 

Progress in the art of artificial illumination 
during the last fifteen years or so has been remark- 
able. This progress has not, however, been 
brought about by impartial investigators or illumi- 
nating engineers weighing the merits of acetylene 
against those of petroleum, or of gas against elec- 
tricity. It has rather been brought about by the 
extremists—-the men who from prejudice or busi- 
ness interest have concentrated their attention on 
one or other form of lighting, and have struggled 
to improve its mechanisms and applications, so that 
it could better compete with its rivals in the field. 
Strictly speaking, the illuminating engineers do 
not claim that improvements and future progress 
will necessarily come from them. Their field is 
the improvement of applications. None the less, 


on an average, one may expect the general progress - 


of an art, apart from radical departures, to come 
from the specialists in that art. This is a small 
point, but helps to throw doubt on the supposed 
necessity for any such body of illuminating en- 
gineers. In view of the remarkable progress that 
has been made without them, it becomes question- 
able if there is really any unoccupied field waiting 
their attention, and it. is doubtful if any such 
professional body will really grow up. 

We doubt if the question of rational illumination 
is as complex as the illuminating engineers would 
have us believe. In a large number of cases at 
the present time, perhaps in the majority, light- 
ing is certainly carried out in an unsatisfactory 
way. Frequently the only criteria are the size 
of the lights and the size of the room—so many 
16-candle-power lamps for such an area, quite irre- 
spective of the colour of the walls, the nature of 
the furniture, or the purpose for which the room is 
to be used. None the Tok, the treating of such 
matters in a rational manner is, after all, a simple 
question, and we are inclined to think that some 
rough general rules as to the candle-power per 
square foot required for given purposes, together 
with working information on the reflecting power 
of various surfaces and the distinctions between 
diffused and indirect lighting, will in a year or two 
be commonplaces with those interested in any way 
in artificial illumination. No doubt the spread of 
this information will be much assisted by the illu- 
minating engineering societies, and in this way 
they may do much useful work. None the less, the 
matter with which they are dealing is a simple one, 
and the information they are able to disseminate 1s 
likely to be collected and utilised by architects, 
house-decorators, and others who would never 
dream of calling themselves illuminating engineers. 
The satisfactory lighting of, say, a concert-hall is 
child’s play compared with the difficulties of ade- 
quately heating or ventilating it. ; - 

There are at the present time distinct signs 0! 4 
growing appreciation of the more important un ler- 
lying principles of illumination among those re- 
sponsible for lighting work. This appreciation 14s 
grown up as a sort of by-product of the great 
development in the number and efficiency of illu- 
minating systems. Manufacturers of special applt- 
ances, or of new departures, have been led to 
investigate the real advantages or disadvantages 
of their systems, and, advertising the former, have 
led opposition manufacturers to attempt to mini 
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mise such advantages by bettering them. None the 
less, much educational work still remains to be done, 
and the illuminating engineering societies have a 
large field for the propagation of their doctrines. 
There is still far too much attention concentrated 
on the question of candle-power, and far too little 
on that of illumination. Candle-power is, of course, 
a good selling feature in lamps—what salesmen 
call ‘‘a talking point”—and one cannot be sur- 
prised that it is kept so prominently before buyers. 
But apart from this tendency to fix attention on 
questions of candle-power, purely as a matter of 
business, there are many signs of a growing appre- 
ciation of the fact that the really important matter 
is illumination, and not light at all. Much credit 
for this better understanding must be given to the 
early work of Sir William Preece and Mr, Trotter 
with portable street-photometers. 

There is no question but that great advances 
in artificial illumination are still to come. For the 
moment the most hopeful field would appear to be 
in the direction of a more deliberate employment 
of selective radiation with its attendant increased 
etliciency. In one sense all sources of artificial 
light are chosen from the point of view of 
selective radiation. No man employs a_ peat 
fire to illuminate his house, because in the spec- 
trum of a peat fire so much of the energy lies 
outside the visible range, in the low-frequency 
heat rays, that it forms an abnormally inefficient 
light-producer. In the sense that all sources of 
light are chosen so that their spectra show a 
reasonable proportion of the rays lying within the 
visible range, all lighting may be said to be by 
selective radiation. But, as Dr. Steinmetz has 
pointed out, there is no sense in talking about 
selective radiation unless we say exactly what we 
mean by it. His definition of a body giving selective 
radiation is one in which the intensity of radiation 
throughout the spectrum is distributed differently 
from that found in the spectrum given by a theo- 
retically black body. In this sense a Welsbach 
mantle gives selective radiation. The spectrum is 
continuous, but the intensity is high in the greenish- 
yellows, and the efticiency of the mantle as a source 
of light is consequently high. It is possible, how- 
ever, to find sources of light which give spectrum 
lines, or bands, of abnormally high intensity, 
with a marked absence of the colours corresponding 
to other rates of vibration. The mercury-vapour 
lamp is acase in point. Sources of light of this 
type naturally have marked colour, and depart 
seriously from a white-light standard. Selective 
radiation of either of these types is suitable for 
artificial illumination. The spectrum band type 
will normally be the most efficient, since the Wels- 
bach-mantle type of continuous spectrum contains 
a large amount of low periodicity radiation, which 
is useless for illumination. The spectrum-band 
type will, however, be useless for many purposes, 
owing to its marked colour. 

It is usually supposed that a white light, approxi- 
mating to daylight, should be aimed at in illumi- 
nants. Lamps, however, giving a light of this kind 
cannot be the most efficient, since the light of one 
part of the spectrum is always most efficient for any 
specific purpose. Further, it is doubtful if the 
public really desire a white light; they are used to 
artificial lights of the yellowish variety, and for 
indoor lighting especially, when the feminine part 
of the population have to be pleased, it is probable 
that ‘‘ warmer” lights of the yellowish-red variety 
will always be preferred above any approximation 
to daylight. None the less, extreme colour, as in 
the mereury-vapour lamp, is objectionable. Owing 
to the almost complete absence of low-periodicity 
radiations of little illuminating power in this 
lamp, it is the most efticient light we have ; but 
its colour, or rather its absence of colour, renders 
it unsuitable for most purposes. It is valuable for 
situations in which light, and light only, is wanted, 
or for places in which its peculiar appearance is an 
advantage, such as the outside of a music-hall ; but 
one has only to conceive the effect of such a light 
running amok in a ball-room, to realise its limita- 
tions. Although the mercury are is the extreme 
case, the comparatively limited colour range of the 
‘lame are is sometimes a disadvantage. We remem- 
ber a case in which a flame are, deficient in reds, 
placed In a greengrocer’s shop was ultimately re- 
jected owing to the unripe appearance of tomatoes 
in its light. No doubt there are other similar 
cases, 

All incandescent solid bodies give continuous 
Spectra, so that for selective radiation in the ex- 





treme sense we must look to vapour lamps of one 
sort or another. The common examples are the 
mercury and flame ares. Up to the present no 
success has attended efforts to modify the colour of 
the former. By combining the light given by a 
mercury-vapour lamp with that given by a metal 
filament or a Welsbach mantle, a fair approxi- 
mation to white light is obtained ; but such com- 
binations are inconvenient, and have been little 
used. The flame arc offers a more hopeful field. 
By varying the impregnating material, a fair range 
of colour may be obtained, and it is quite pos- 
sible, within limits, to select a composition 
giving a continuous spectrum over a useful part 
of the white-light range, with comparative dark- 
ness above and below. Future developments are 
likely to take place along these lines, and lamps 
or carbons for specific purposes will probably be 
manufactured. We hardly expect such refine- 
ments as the introduction of carbons specially 
suited to the complexion of tomatoes, but a certain 
specialisation in this direction will probably be 
seen. The light most suitable for a foundry is by 
no means necessarily equally suited for street 
illumination or for lighting a park or other place 
where there is much vegetation. 

The development of lighting, and the spread of 
information in reference to it, will probably result 
in certain definite degrees of illumination becoming 
recognised as necessary for special purposes. Pro- 
fessor Silvanus Thompson, in his able presidential 
address to the newly-formed Illuminating Engi- 
neering Society, on the 18th inst., stated that a 
regulation is in force in Holland calling for an 
illumination of 10 to 15 candle-metres in factories. 
It is likely that some such definite rule will in time 
take the place of the present unsatisfactory ‘‘ ade- 
quate illumination ” of our own factory rules. Pro- 
fessor Thompson also pointed out the importance of 
this matter in reference to schools, but confined his 
attention and criticism mainly to the question of 
the size of windows and the amount of light on the 
desks during the day-time. Certainly the day- 
light in a school is more important than the arti- 
ficial illumination, but the fixing of any standard is 
obviously much more difticult. Any photometric 
readings taken in the day-time must be so depen- 
dent on the weather and state of the sky that 
obviously any rules which are made must be so 
broad that in the long run they are likely to be of 
little more value than the mere demand for ‘‘ ade- 
quate illumination,” to which he objects. 








REGULATIONS RELATING TO THE 
GRINDING OF METALS. 

THe dangers to health to which the workers 
occupied in the grinding of metals, particularly in 
the cutlery and allied trades, are exposed, are very 
real, and deserve the careful attention of the authori- 
ties. These dangers have existed for many years 
—nay, for generations—but that is no reason why, 
although they may be regarded even by the workers 
themselves as being inseparable from the various 
processes they carry out, some attempt should not be 
made, if not entirely to remove them, at any rate 
to mitigate them as much as possible. The particular 
dangers to which we allude are those arising from 
the dust created more or less by all grinding pro- 
cesses, the dust being inhaled by the workpeople 
engaged in those operations. Not very long ago 
the matter was seriously taken up by the Govern- 
ment, and on October 14, 1908, the Secretary of 
State certified the processes of grinding metals 
and. of racing (trueing-up grindstones when they 
are out of shape) to be dangerous, and, shortly after 
this, draft regulations proposed to be made for 
certain branches of the metal-grinding industry 
were issued, together with a covering letter. Objec- 
tions to the regulations emanated from various 
quarters, upon which the authorities directed an 
inquiry to be held, the report on which, by Mr. 
Alfred Herbert Lush, barrister-at-law, has recently 
been published. 1t appears that, in the course of 
the inquiry, sittings were held in Sheffield, Bir- 
mingham, and London, evidence being taken from 
a variety of sources. The matter is surrounded 
with many difficulties, but the discussions seem to 
have turned wholly upon questions of exempting a 
particular district or particular trades or processes, 
or of modifying particular provisions. The diffi- 
culties in each district vary, and in Sheffield the 
conditions are, perhaps, worse in some ways than 
in other places visited. 

In Sheffield what is known as the ‘‘ tenement 





factory ” system prevails, in which the workmen are 
not employed by the owner or any occupier of the 
factory, but all work for outside manufacturers, 
each men paying a fixed weekly sum to cover the 
rent value of his working space and the cost of the 
power required to turn the grinding appliances he 
uses, and of artificial light. There being no occu- 
pier of the factory as a whole, it is not always easy 
to say who is the occupier of a part of it. In some 
cases the men work for the owners of the fac- 
tory, while others are employed by outside firms. 
Under such conditions it will be understood that 
it is difficult to enforce the provisions of the 
Factory and Workshop Act. These tenement fac- 
tories often consist of small low rooms or sheds, 
badly lighted on one side only, and in these the 
grinding appliances are placed. The floors are of 
earth, and cannot be properly cleaned, Is of 
mud and water lying round the wet grinders. A 
room of this kind is known as a ‘‘ grinding hull.” 
The cutlers’ shops are rather better than these, 
being on a higher level and better lighted, but 
they are very dusty and confined in space. The 
factories of Birmingham are superior to those of 
Sheffield, being more roomy, better lighted, and 
with firm floors. They also have better appliances 
for exhaust ventilation. 

With regard to medical evidence touching the 
diseases affecting the workmen engaged in these 
grinding trades, although it was found difficult at 
times to reconcile the evidence given, it seems to 
be clearly established that both the wet and dry 
grinders are affected by diseases of the respiratory 
organs, more especially by fibrosis of the lungs and 
by phthisis, the mortality caused by the latter disease 
being six times greater than among the average 
of occupied males, although the men entering these 
trades are generally above the ordinary standard of 
physique and vigour, the work being unsuitable for 
weakly men. Fibrosis of the lungs is undoubtedly due 
to dust, especially that of silica, and it disposes a man 
to rar mat phthisis, which is probably brought on 
by germs in the sputum of infected persons. The 
report, indeed, calls particular attention to the 
danger arising from the habit the men have of 
spitting into the water used in the wet grinding 
process. In addition to the causes of disease which 
we have named, there is little doubt that the damp, 
dirt, and lack of light in the grinding-hulls have 
much to do with the promotion of disease, and any 
regulation which provides for the regular cleaning of 
windows and floors should be carefully carried out. 

It appears that the Sheftield trades are fully con- 
vinced of the necessity there is of remedial mea- 
sures, and every assistance has been given to the 
authorities in their work, This is a very hopeful 
sign, for if all parties will honestly work together, 
it ought to be possible, difficult as the subject is, 
to devise some scheme whereby the lives of the 
workers in this important industry shall be better 
protected. How best to effect this improvement 
is the troublesome problem. Owing to the peculiar 
nature of the work, it is most difficult to fix any kind 
of exhaust apparatus on the machines, for the many 
different positions in which the articles being 
ground have to be held make it almost impossible 
to attach any exhaust appliance in such a way that 
it will be effective, for to be of any use such an ap- 
pliance must be close up to the work. Again, any 
attachment of the kind must in no way hamper the 
workman so as to reduce his output, for most of 
the men are on piecework, and anything that proved 
to be in the smallest degree a nuisance would be at 
once discarded and the man would continue to take 
his risk. 

Asa result of this inquiry the following regula- 
tions have been issued :—1. No dry grinding and 
no finishing process in which emery or other 
similar abrading material is used without the 
admixture of grease, nor any other finishing pro- 
cess, involving the abrasion of metal in which hus 
is created to an extent injurious to health, shall be 
done without the use of adequate appliances for 
the interception of the dust as near as possible 
to the poimt of origin thereof (having regard 
to the nature and necessities of the process 
carried on), and for its removal and depeal 
so that it shall not enter any occupied room. 
For the purposes of the regulation, the appliances 
must be in the form of a hood, connected to a 
duct of adequate size, in which a draught is created 
by means of a fan or other efficient apparatus. 
(2.) The following precautions are to be observed 
in the racing of grindstones:—(a) Suitable re- 
spirators must be worn by all persons engaged 
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either at the time of racing or at any time after- 
wards until (b) a sufficient time after racing has 
been allowed for the dust to subside, after which 
the floor, belt-races, and uncovered parts of the 
machinery and tools must be cleansed ; ypovided 
always that adequate appliances have not been 
adopted to prevent the escape of dust into the 
room, such as a stream of water directed against 
the point of contact of the stone and the tool. 
3. In any room in which wet grinding, dry grind- 
ing, or the racing of grindstones is carried on, 
the floors and belt-races shall be firm and capable 
of being cleaned, and in the case of new buildings 
or extensions, they shall be water-tight. Once 
a week, at least, on a fixed day, the floor, belt- 
races, and uncovered parts of machinery shall be 
thoroughly cleansed from dust, during which pro- 
cess the floor and belt-races shall be dam to 
prevent dust rising. The walls and ceiling, if not 
painted with oil or varnish at least once within 
seven years, shall be lime-washed once, at least, 
every fourteen months, to date from the time when 
they were last lime-washed. If they have been 
painted or varnished, they shall be washed at least 
every fourteen months. All windows also must 
be kept clean. 

Certain processes are to be exempt from the regu- 
lations, among these being crocus polishing, as it 
does not seem to have been proved that there is 
sufticient dust set up by the process to be injurious. 
Also pearl-grinding, which although said to be a 
highly dangerous process, does not come under the 
head of ‘‘ metal grinding,” and is therefore exempt. 
The grinding of tools in engineering shops is also 
exempt, because it is of very short duration for 
each operation, and, moreover, is carried out by 
so many different men that it is not looked upon as 
dangerous to the individual worker. The grinders 
of needles, pins, and fish-hooks also will not be 
interfered with, because it has been found that 
in the factories where these articles are manufac- 
tured adequate precautions are already taken for 
the protection of the workmen. 











ENGINEERING SCHEMES IN 
PARLIAMENT.—No. I. 

Year by year, for some considerable time past, 
each succeeding autumn has witnessed a steady 
diminution in the engineering schemes for which 
Parliamentary sanction is sought. Private pro- 
moters have learnt that they cannot expect the 
House of Commons to treat their proposals on their 
inherent merits; but having, in promoting their 
Bill, given very substantial pecuniary hostages to 
fortune, this fact is used as a lever to extort con- 
cessions from them of a character to prevent any 
possibility of the proposed enterprise proving profit- 
able. Public bodies of all kinds, where they do 
not, in the interests of the municipal officials and 


’ employés, absolutely bar new enterprises, appear 


unable to realise the necessity in all business under- 
takings of letting ‘‘the other fellow” have some 
share in the profits. Enterprise in the matter of 
developments needing Parliamentary sanction is 
therefore at a low ebb in this country. Yet, though 
Parliament professes much concern at the con- 
tinued growth of unemployment, which has been 
a concomitant of the growth of municipal trading, 
and, it is to be feared, not a concomitant merely, 
the House of Commons shows no inclination to 
reduce it by encouraging what our French friends 
term ‘‘ schemes of public utility.” 

The (Gazettes just published must constitute 
nearly a record in their way. As compared with 
previous years, the dearth of engineering enterprises 
is such as almost to constitute a famine. This con- 
dition of affairs is, of course, nota little attributable 
to the unsettled political conditions, but the steady 
diminution in the bulk of the November Gazettes 
for some years past makes it certain that the cause 
in question is not the sole one. 


Raitways, 

The only Bill promoted by the London and 
North-Western Railway Company has for its object 
an extension of the time fixed for the comple- 
tion of their Dyerth and Newmarket Light Rail- 
way. The Great Western Railway Company has 
scheduled some new proposals, the principal having 
relation to the acquirement of land for their new 
goods station to be constructed on the site of 
the old filter-beds at Battersea. The fortunate 
circumstance that these beds are no longer required 
by the Water Board had rendered available an area 





practically clear from buildings in what is now 
almost the heart of the Metropolis, and makes finan- 
cially possible the construction of the new station. 
Amongst other work proposed by this company 
are two short branch lines in the St. Austell and 
St. Colomb Major district in Cornwall. In Shrop- 
shire powers are sought to construct a junction at 
Admaston, between the Wellington and Market 
Drayton branch line, and the Shrewsbury and 
Wellington branch of the London and North- 
Western Railway. In Staffordshire it is proposed 
to widen the Askew and Kingswinford branch 
railways. In an Omnibus Bill the Midland 
Railway Company ask extensions of time for 
works already authorised, and power definitely to 
abandon the Low Moor junction and Halifax 
connecting lines. It is further proposed that cer- 
tain lines, for which the Hull pol Barnsley Railway 
Company obtained powers this year, should be con- 
structed instead by the Midland Railway Company. 
The Great Central Railway propose the con- 
struction of a deviation to their Barnsley and 
Barnetby line, with a new opening bridge across 
the Trent at Keadby. Junctions at Warmsworth 
are proposed between the above-mentioned branch 
and the authorised line of the Hull and Barnsley 
Act of 1909, and with the Great Central Railway 
in the same locality. Extensions at Immingham 
are proposed of the company’s Grimsby District 
Light Railway. 

The Lancashire and Yorkshire Railway Company 
seek authority to enlarge their Exchange Station 
at Liverpool. A number of widenings of different 
branches are also contemplated. Their Aintree 
branch is to be widened from Aintree to Mag- 
hull. A widening of the Bolton and Preston line 
is to be effected at Euxton, and of the Liverpool 
and Bury line at Bolton, and from Bradley Fold 
Station to Black-lane Station. At Radcliffe the 
Kast Lancashire line is to be widened, as also the 
main line from Middleton to Rochdale. Another 
widening is that from Broadfield Station to Castleton 
Station, to which must be added widenings at 
Pontefract. 

A new undertaking is the proposed construction 
of a line from the South-Western Railway at 
Wimbledon to the London, Brighton, and South 
Coast line at Sutton. This Bill is independently 
promoted, but powers are provided for agreements 
with, and for the working of the line by, the 
District, South-Western, or London, Brighton, and 
South Coast Railways. The Stratford-on-Avon and 
Midland Junction Railway Company have a Bill for 
taking over the Northampton and Banbury Junction 
line. Powers are sought for a widening at Towcester, 
and for working agreements with the Great Central, 
London and North-Western, and Midland Railways. 
In the Manstield district a new company seek 
authority to construct a new junction line between 
the Great Central London line at Kirkby-in-Ash- 
field and the same company’s line between 
Chesterfield and Tuxford at Edwinstowe. This line 
will pass through a colliery district, and the Bill 
confers powers for connecting these collieries up 
with the new railway. 

The Metropolitan District Railway have a Bill 
for constructing widenings and deviations of the 
Kensington and Richmond branch of the London 
and South-Western Railway, from Acton-lane to 
Studland-street, Hammersmith. On the comple- 
tion of this new work it is proposed that the South- 
Western, Great Western, and Metropolitan Rail- 
ways trains shall be confined to the use of the new 
metals, leaving the present line free for the District 
Railway trains. Powers to enlarge and reconstruct 
the existing stations at the Temple and Charing Cross 
are also sought, whilst financial clauses provide for 
capitalising the arrears on the guaranteed stock, 
and clearing them off by the issue, in lieu thereof, of 
new guaranteed stock. Another important Bill is 
one for the amalgamation of the Charing Cross and 
Hampstead line with the Bakerloo, and with the 
Great Northern, Piccadilly, and Brompton Tube. 
The company first named, in a separate Bill, seek 

wers to construct an extension of their line from 
its present terminus in the forecourt of the South- 
Eastern Station at Charing Cross down to the Em- 
bankment, where facilities will be provided for 
interchange of traftic with the District and with the 
Bakerloo Tube. On the latter tube it is proposed 
to construct a new station at Oxford-circus, to be 
worked jointly with the London Central station. 

The Metropolitan Railway ask powers to con- 
struct subways at Edgware-road Station, and at 
Moorgate-street, the object in view in the latter 





case being the facilitating of interchange of trattic 
with the Great Northern and City Tube and the 
City and South London line. 

A fight with respect to railway construction in 
South Wales used to be an annual, aud, for the 
lawyers, profitable event at Westminster. This 
year the lion is lying down with the lamb, or, 
rather, with two. The king of beasts is repre- 
sented in the present instance by the Taff Vale 
Company, and the lambs by the Cardiff Railway 
Company and the Rhymney line, which, in the 
traditional fashion, are to do their share of the 
lying down inside the lion, the three companies 
being amalgamated into one. 

The Scotch railways, with characteristic caution, 
are risking little to the chances of a General Elec- 
tion. The only Bill yet tabled is promoted by the 
Caledonian Railway Company, who propose to 
lengthen bridges carrying roads over their metals 
in Govan and Rutherglen. 

In Ireland the Great Northern Company seek to 
construct some new harbour lines at Dundalk, and 
to widen their main line from Dunmurry Station to 
Belfast. 

TRAMWAYS. 


The London County Council propose the con- 
struction of many miles of new branches. One of 
these will extend from Wood-lane, Hammersmith, 
up to the Harrow-road, Paddington. Another im- 
—— branch proposed is that from Cricklewood 

roadway along the Edgware-road to Connaught- 
place, with a branch connecting with the Middlesex 
County Council line at Finchley-road. A third 
line will bring the trams over Putney Bridge into 
Wandsworth. ‘There will also be extensions in the 
Islington district, and a new junction line between 
Brixton and Herne Hill. It is further proposed to 
reconstruct the existing lines in the Highgate-road, 
along the Essex-road and Mare-street, from the 
Highbury Corner to City-road, and, also, the Green 
Lanes lines. Powers are also sought for the con- 
struction of subways under the Embankment, near 
Northumberland-avenue. 

The London United Tramways Company ask for 
an extension of time for the completion of their 
authorised line to Richmond. 

In Yorkshire the Doncaster Corporation seek 
powers further to extend its existing lines. The 
most noteworthy feature about the Bill promoted 
by the Leeds Corporation is the proposal to run 
electric omnibuses fed from an overhead trolley. 
The latter system is also to be adopted by the 
Bradford Corporation, though in this case powers 
are also sought to construct three miles of new 
track. Incidentally, it may be mentioned that this 
Bill contains a clause for the raising the status of 
the chief officer from Mayor to Lord Mayor. The 
Huddersfield Corporation are also extending their 
tramway system. Other towns proposing extensions 
are Northampton and Bacup, In the latter case, 
the new line will connect up with the metals of 
the Whitworth Urban District Council. 

In Wales, the Rhondda Urban District Council 
propose extensions aggregating some three or four 
miles in length. 

In Scotland, the Wemyss and District Tramways 
Company propose extensions through Kirkcaldy, 
Dysart, and Lochgelly. The Kirkcaldy Town 
Council also have in view an extension to Dysart. 

The Dunfermline and District Tramways Com- 
pany seek authority to construct new lines at Inver- 
keithing, Auchterderran, and Kinglassie. 


ELEcTRICITY AND GAs. 


No important electricity supply schemes are to 
be promoted during the present session. Pro- 
visional orders for the establishment of new elec 
tric supplies, or the extension of old ones, are 
sought a the local authorities at Bath, Derby, 
Church, Clevedon, Brumby and Frodingham, Shef- 
field, Frimley, Kirkcaldy, and Falkirk. In Ireland 
similar applications are made by the local autho- 
rities of Ballyclare (Antrim) and Swinford (Mayo). 
Private promoters seek orders for new works, or for 
extensions, at Reading, Runcorn, Widnes, Hemel 
Hempstead, Ardrossan, Saltcoats, and Cowden 
beath. In the case of Runcorn there is a clashing 
of interests, similar powers being sought by the 
Castner-Kellner Alkali Company and by Messrs. H. 
Cox and H. J. Fox, salt-manufacturers. A transfer 
is proposed to the Shropshire, Worcester, and Staf- 
fordshire Electric Power Company of the Provisional 
Order obtained by the Birmingham and Midlands 
Tramway Company for Smethwick. At Ormskirk 
the Urban District Council propose to transfer their 
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Order to the Ormskirk Electricity Supply Company, 
Limited. 

The Board of Trade have a Bill transferring to 
the London County Council the existing pure 
rights of certain of the Metropolitan boroughs for 
the undertakings of the Kensington and Knights- 
bridge, the Notting Hill, the St. James’s and Pall 
Mall, the Westminster, and the Central Electricity 
Supply or Lighting Companies. 

The Gas Bills are also of very minor importance, 
the only noteworthy point being a clause in that 
promoted by the Glasgow Corporation, which, as it 
stands in the Gazette, would apparently give the 
Corporation the power to _— in gas under- 
takings all over the United Kingdom. Presumably, 
certain limitations of area will appear in the actual 
Bill, but they are absent from the synopsis which 
appears in the Gazette. The other clauses of the 
Bill provide for the solidification of the existing 
Acts and extend existing limits of supply. 

Companies all over the kingdom are applying for 
powers to adopt, in place of their present standard 
burners, the Metropolitan No. 2 Argand. The only 
distinctly new proposals appear to be for Maltby, 
in the West Riding, and for Garnant, in South 
Wales. Purchase Bills are promoted by the 
Mallow (Cork) Urban District Council, the Kirk- 
caldy Town Council, and the Egremont Urban 
District Council. Powers to extend limits of supply 
are sought by the undertakers at Great Grimab ‘ 
Rowley Regis and Blackheath, Ripley, Swansea, 
and Exmouth. 

WateR SuppLies. 


The Water Bills this year are also of a humdrum 
character. Most of our large cities are now fairly 
well secured in this regard, so that new work con- 
sists mainly in an extension of existing mains, and 
the reinforcement of present supplies by the sink- 
ing of new wells, the erection of new pumping- 
stations, and the construction of new service 
reservoirs. A scheme which, from its title, may 
perhaps prove to have some novel characteristics is 
promoted by the Cambridge University Water Com- 
pany, who seek powers to erect works for the 
sterilisation of their supplies. A new reservoir is 
also to be constructed at Cherry Hinton, whilst new 
wells will be sunk and a pumping-station erected at 
Fulbourn. 








THE STANLEY SHOW. 

Tue thirty-third annual exhibition of cycles, 
motor-cycles, &c., held by the Stanley Club opened 
at the Agricultural Hall on the 19th inst. As has 
been the case for several years, there is little 
of interest in the cycle part, as the ordinary 
bicycle has settled down to a standard pattern in 
which there is very little change from year to year. 
The motor-cycle, however, has not done this yet, 
though there is less and less change each year as 
time goes on. In the general design there is, this 
year, practically nothing startlingly new, but there 
is a general tendency to improve in details. Pos- 
sibly the most striking feature is the extreme 
range of power in the machines exhibited. This 
varies from 1} horse-power ,in the case of some of 
the lightweights to 20 horse-power in that of the 
N.L.G. racer, exhibited by the North London 
Garage, 1, Corsica-street, London, N. The engine 
of this fearsome-looking machine is of the ordinary 
liagonal two -cylinder type, having cylinders 
i20 millimetres (4? in.) in diameter and the same 
»troke.. This gives a total cylinder capacity of about 
165 cub. in., so that the motor should have little 
lifticulty in doing the 20 horse-power at which it is 
ated. Thexratio of gear between the engine and back 
wheel is only 14 tol, so that the cycle will go some 
‘) miles an hour at 1600 revolutions per minute, 

nd 40 at about 700 revolutions, which is probably 

s slow as it could be got to run smoothly. The 
whole weight of the machine in running order is 

pparently in the neighbourhood of 250 Ib., so that 

must develop at least a horse-power for each 
'2} lb. total weight. Both inlet and exhaust are 
i the cylinder head, and there are holes drilled in 
‘he cylinder which are uncovered by the piston at 
pe bottom of the working stroke to get a freer 

‘haust. 

While a machine such as the above is of interest 

> an example of ingenuity, it is, of course, of 

bsolutely no practical use. Indeed, it is only 
iade to carry petrol for a few miles, and it is in 

‘riking contrast to the very great increase in the 
number of medium-powered machines exhibited for 
actual road work. The heavy twin-cylinder of 





some six or more horse-power, which was largely 
in evidence last year, has almost disappeared, while 
there is a great increase in the number of machines 
of moderate power and weight, and, perhaps, a 
still greater increase in the really pl tne 
machines—that is to say, those under 3-rated 
horse-power. It seems quite evident that the very 
large horse-powers are now unnecessary, and very 
inconvenient on account of their great weight. 
A machine of 3$ nominal horse-power, having a 
cylinder about 3}-in. diameter and stroke, can be 
made to do something like fifty miles an hour on 
the flat, and to go up hills of 1 in 4 without 
pedalling at nearly twenty miles an hour. This is 
evidently ample for all practical purposes, and, in 
fact, a very great jek more than necessary for 
most people. Hence there seems good reason 
to think that a still smaller machine, with a 
cylinder about 2}-in. bore and stroke, or equivalent 
capacity, may be the most generally popular in the 
future, and there is certainly a very great increase 
in the number of machines shown of this and smaller 
sizes. In fact, there is a considerable number of 
machines of about 14 horse-power having a single 
cylinder about 22 in. by 2? in. These will, no 
doubt, only be fit to take moderate weights in flat 
country, where speed is not of much importance. 
Curiously, the majority of the 3 to 4 horse-power 
machines have single cylinders, whereas many of 
those of about 24 horse-power have two, the prob- 
able reason being that the makers of the smaller 
machines have made greater efforts to reduce the 
weight. The single cylinder, undoubtedly, has the 
advantage that it is the simpler, but it gives a less 
even turning moment and is not so light. 

On the whole, there seems a great advance in the 
arrangement of the details of motor-bicycles as well 
as in the quality of the work. Magneto-ignition is 
also practically universal, It is possibly largely due 
to these points that the smaller-powered machine is 
so much more in evidence. With accumulator igni- 
tion of the kind often fitted, and with crude de- 
tails in other matters, it was necessary to allow a 
much larger margin of power for the machine not 
running its best. It is noticeable that so far from 
there being any general reduction of prices, there is 
on the whole a general stiffening. True, some firms 
have stuck to practically the same prices for years, 
and have consistently turned out good work, but a 
year or two ago many firms put very low-priced 
machines on the market, and have since either gone 
into other classes of work, or have in most cases 
raised their prices. In the future, with better 
manufacturing facilities and more permanent pat- 
terns, prices may be reduced, but there is no doubt 
that if a motor-bicycle is to give satisfaction it must 
be very well made, and therefore unduly low prices 
should not be indulged in. 

The greatest novelty in the Show is probably the 
introduction of the two-stroke motor, working on 
the old Clerk cycle, of which examples are shown by 
the Rex Motor-Manufacturing Company, Limited, 
Coventry, and the Scott Engineering Company, 
Limited, Mornington Works, Bradford. This, 
in a modified form, has been largely used in 
America for launch engines, the crank-case being 
used as a pump, being made air-tight for the 
purpose. In this case the action is as follows :— 
On the up-stroke of the engine the charge in 
the cylinder is compressed, and, at the correct 
moment, fired. As the piston reaches the top of 
the stroke, however, it uncovers a port leading from 
the carburettor into the crank-case, and air rushes 
in to fill the vacuum formed by the up-stroke of 
the piston, taking in enough petrol to form a suit- 
able mixture. The piston is then forced downward 
by the explosion, and when near the bottom of 
the stroke overruns the exhaust port, and sub- 
sequently overruns a port communicating with the 
crank-chamber. The mixture which has been 
drawn into the crank-chamber at the top of the 
stroke is necessarily slightly compressed by the 
down stroke of the piston, and therefore rushes into 
the cylinder, where it drives out the exhaust gases 
in front of it. A suitable baffle-plate is provided 
on the piston to make the fresh charge go into the 
top of the cylinder, and not mix with the exhaust 

s. On the next up-stroke the charge is com- 
pressed and the cycle repeated. 

The two-stroke engine, as applied to bicycles, is 
substantially the same as has been used for launches 
in the States for a great many years, and appears 
to have the same advantages and disadvantages. 
The advantages are, firstly, that a working stroke 
is given each revolution; and, secondly, that the 





cam-shaft, with all the valves, is done away with. 
The turning moment at a given number of revolu- 
tions is therefore much more regular, while the cost 
of production is much less. The objections are 
the difficulty of getting the gases in and out of the 
cylinder during the very short time the ports are 
open at the top and bottom of the stroke, and the 
liability of the fresh gas to mingle with the exhaust 
gases and a through the exhaust port without 
being used. There is also some difticulty in making 
the main bearings permanently air-tight, and of 
arranging for the piston-rings to run over the ports 
without liability of wear or breakage. Hence, 
even in America, the four-cycle is largely dis- 
placing the two-cycle, except for small sizes. 

It is often claimed for the two-stroke engine 
that, as it has twice the working strokes of the 
four-cycle, it gives twice the power for a given 
sized cylinder. Asa matter of fact this is not the 
case, largely owing to the fact that at high speeds 
it is impossible to get the cylinder properly filled 
with gas — the very small time the ports are 
open; and so far from the two-cycle motor being 
twice the power of the four-cycle, it is very 
seldom anything like equal to it. It is claimed 
on behalf of the two-stroke cycle motor that the 
difficulty of running at high speeds has been largely 
overcome, and that up to some 3000 revolutions per 
minute the power is substantially equal ; that is to 
say, that the effective mean pressure in the two- 
stroke is half that of the four-stroke. Should this 
be realised in practice, without trouble or deteriora- 
tion, the two-stroke will have the advantage over 
the four-stroke of a more even turning moment, 
lighter fly-wheels, and much greater simplicity. 

It is noticeable that the tri-car has practically 
disappeared, and this is what might be expected, 
as in most cases it had few of the advantages of 
either the motor-car or motor-cycle. 








NOTES. 
Tue Exnaust-SteaM TURBINE, 

A CAPITAL paper, pointing out not only the advan- 
tages, but also the limitations, of the exhaust- 
steam turbine, was read before the Manchester 
Association of Engineers on Saturday last by Mr. 
J. N. Bailey, who remarked that the value of the 
exhaust steam wasted in this country, since the 
introduction of the non-condensing engine for pro- 
viding industrial power, was in all probability equal 
to the National Debt. Iron and steel works used 
to be special offenders in this way, and the waste 
of exhaust steam in many of these works was 
only paralleled by the recklessness with which un- 
protected pipes were used for the conveyance of live 
steam. Collieries have been equally extravagant. 
The extravagance in the matter of exhaust steam has, 
it must be admitted, been largely involuntary. It 
is only of recent years that satisfactory condensing 
winding-engines have been built, and it is probable 
that their adoption would have gradually become 
general had it not been for the production of the 
exhaust-steam turbine. Where the latter is in- 
stalled as an adjunct to an existing set of non-con- 
densing engines it can abstract nearly as much 
useful work from the exhaust steam as the recipro- 
cator does from its supply of live steam. An impor- 
tant field for the pon =n se turbine is also to 
be found where, although the engines fitted are 
relatively efficient and modern, an increase of 
power is required. Mr. Bailey gives a useful table, 
showing, for instance, that in the case of a triple- 
expansion engine developing 1000 indicated horse- 
power for 13 lb. of steam per indicated horse-power 
per hour, an. alteration of the valves and the addi- 
tion of a turbine will raise the output to 1721 
horse-power, and, at the same time, reduce the 
consumption to 10.35 Ib. per horse.power. With 
a similar engine requiring 16 lb. per horse-power 
per hour the steam will be delivered to the turbine 
in a drier condition, and, consequently, Mr. Bailey 
states, the output will be increased to 1874 horse- 
power, and the consumption reduced to 11.2 lb. 
per indicated horse-power per hour. On the other 

nd, he points out that if no increase of power is 
required there will be no net gain on merely 
interposing an exhaust turbine between a reason- 
ably efticient condensing engine and the condenser. 


Spreciric Heat or Gases at Very Hicr 
TEMPERATURES. 
Three methods are available for the determina- 
tion of the specific heats of gases—either c, at con- 
stant pressure, or c, at constant volume. Reg- 
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nault’s flow method gives c, ; the determination of 
the velocity of sound yields the ratio c,:c, ; an 
the explosion method givesc,. The last method 
has been applied by Berthelot and Vieille, Le 
Chatelier, Langen, and last year by Mathias Pier at 
Berlin, in determining the apparently abnormal 
specific heat and density of chlorine at high tem 
peratures. The difficulty of the method is to find 
a gauge which will follow the enormous rise of the 
gas pressure without lag, and which will not start 
oscillations of its own. A very simple and appa- 
rently suitable gauge is described by Pier in the 
Zeitschrift fiir Elektrochemie of August 1, 1909. It 
consists of a corrugated steel diaphragm, 0.1 milli- 
metre in thickness, whose edge is clamped to the 
width of 1 centimetre between iron rings and 
soldered to them. The free diaphragm, 5 centi- 
metres in diameter, closes the circular aperture of 
the steel bomb, which has a capacity of 35 litres. 
The mounting holds a small thin piece of brass, 
pivoted at the one end and attached to the 
middle of the diaphragm at the other by means 
of a piece of very fine German-silver wire, only 0.3 
millimetre in length. The brass supports the 
mirror which magnifies the deflections of the dia- 
phragm in the ratio 1:100. The new gauge was 
standardised statically against a Schiiffer-Buden- 
burg instrument, the arrangement being such that 
the new gauge was screwed to a brass block filled 
with paraftin oil, in which the pressure was main- 
tained, while the gauge itself could, by a three-way 
cock, either be connected with the oil (or the bomb) 
or with the air. Thus the pressure on the gauge 
could be released again at once, and the elastic after 
effects be determined. In the explosion tests the 
gauge gave a curve which rose steeply to a maxi- 
mum and then descended at a sharp angle in a 
slightly concave path. The maxima of similar ex- 
periments by Langen and by Le Chatelier were 
a little lower, the rises of the curves distinctly less 
steep, the apices rounded off, and the descending 
curves oscillating lines. The apparatus seemed 
hence to be superior to that of Langen, which itself 
had appeared to be an improvement on that of 
Le Chatelier. The sharp apex, which Pier finds at 
temperatures above 1700 deg. Cent., indicates that 
the instrument really records the instantaneous pres- 
sure. On his recording drum 1 second corresponds to 
a space of 128 centimetres. The experiments were 
made with oxy-hydrogen gas, obtained from the 
electrolysis of dilute caustic soda in iron-nickel 
cells, twenty in series, which filled the bomb of 
35 litres in a few minutes, The ignition, by means 
of an electric spark, was effected in the centre of 
the bomb. Other gases —argon, nitrogen, hydrogen, 
oxygen—were added to the explosive mixtures. 
The argon was prepared by Franz Fischer with the 
aid of calcium carbide, which absorbs the nitrogen, 
leaving argon behind. Argon being a monatomic 
gas, its specific heat should be constant at all tem- 
peratures, and equal to 2.981; the figure actually 
found by Pier was c, = 2.977. These experiments 
with argon, which prove the reliability of the 
method, were made at the suggestion of Nernst. 
Pier’s value for the mean specific heat of water 
vapour for the temperature range 0 deg. to 2350 deg. 
Cent. iS: Com, =6.065 + 0.0005¢ + 0.2¢ 3/10" ; for 
nitrogen he finds ¢.», = 4.900 + 0.00045¢; for 
hydrogen, Com = 4.700 + 0.00045¢. The hydrogen 
curves were much steeper than those of nitrogen 
and argon, because the heat conductivity is smaller 
for gases of smaller molecular weight. Pier comes 
to the conclusion that the explosion method is suit- 
able for temperatures ranging from 1600 deg. to 
2300 deg. Cent. ; at lower temperatures certain 
corrections are required. 


SuHrprinc AND Rariways rn CHINA. 


From the recently published consular report on 
the trade of Shanghai for the year 1908 we learn 
that shipping firms are agreed that that year was 
one of the worst years of their experience. The 
general depression of trade, combined with the 
abundance of tonnage on the China coast, rendered 
it difficult to obtain satisfactory cargoes, and 
competition brought the rates down to an un- 
profitable figure. The local companies now run 
regular lines of steamers between Shanghai and 
the outports, and, in order to adhere to their fixed 
arrangements, had to risk considerable losses. 
The general depression throughout the world 
prevented tramp-ships from leaving the China 
coast, and the carrying trade was, in consequence, 
much over-supplied with tonnage, and rates fell to 
extremely low figures. The tonnage entered and 





cleared at Shanghai shows a slight increase over 


d|1907, being 17,714,914 tons compared with 


17,545,523 tons. In spite of hard times, shipping 
enterprise shows no signs of slackening. A new 
line of steamers, the Eastern and Australian Com- 
pany, now maintains regular communication be- 
tween the Southern continent and Japan, vid 
Shanghai and Hong Kong. Japanese lines, how- 
ever, still monopolise the local business be- 
tween Shanghai and Japan, and an attempt 
on the part of a local company to run an 
opposition service appears to have been unsuc- 
cessful. The Peninsular and Oriental Company, in 
addition to their intermediate service, have recently 
sae a fine passenger steamer on the run between 

hanghai and Yokohama, to connect with the 
English mail at Shanghai, and the innovation has 
met with encouraging results. Direct shipments 
of cargo from foreign countries to the larger out- 
ports continue to increase. Large Peninsular 
and Oriental, Blue Funnel, and other steamers, 
instead of discharging at Shanghai, now proceed 
direct to such ports as Tientsin, Hankow, Dalny, 
and Tsingtau to discharge, being enabled by the 
increased export trade to load full cargoes in 
return. The local shippers fully appreciate the 
advantage of avoiding the delay of transhipment at 
Shanghai by sending exports direct to foreign 
countries. The general depression in trade was 
not without its effects on the local dock companies, 
which suffered from a very unprofitable year. One 
more dock, 452 ft. in length, and fully equipped, 
has recently been opened at Yangtsepoo by the 
New Engineering and Shipbuilding Works. The 
Shanghai-Nanking Railway, which was completed 
and opened last year, has had a very satisfactory 
year’s passenger traffic, and it is developing. Likin 
and other internal charges checked the growth of 
the goods traffic by rail, water-borne goods being 
unduly favoured to the detriment of the railway. 
Prolonged negotiations with the Chinese authori- 
ties have finally disposed of this inequality, and 
the railway now competes on equal terms with the 
tow-boats. Considerable progress has been made 
on the second trunk railway from Shanghai—that 
to connect the port with Hangchow, the capital of 
Chekiang and Ningpo. Already 20 miles of line 
have been opened at the Shanghai end, connecting 
the port with Sungkiang, the first large town to- 
wards Hangchow ; and at the Hangchow terminus 
considerable progress has also been made, several 
miles being already in use. The line from Shanghai 
to Hangchow will probably be completed in 1910. 
Only surveying work has as yet been done in the 
section between Hangchow and Ningpo. The con- 
struction of the Shanghai-Nanking and the Shang- 
hai-Ningpo lines will have a far-reaching effect 
on the trade of Shanghai. Especially in the 
direction of Hangchow is development to be looked 
for. Hitherto the trade of that port has been 
hampered by want of communications, the river on 
which it stands being useless for navigation, and 
all traffic being confined to launches and tow-boats 
plying on the canals between the port and Shang- 
hai. A line of railway from Hangchow to Wuhu 
is in contemplation, and, if built, will provide an 
alternative route to the Middle Yangtse from 
Shanghai. 








PrERSONAL. — Messrs. J. Dampney and Co., Limited, 
Post Office Chambers, Cardiff, manufacturers of the 
** Apexior” boiler compound, have removed to the Mer- 
chants’ Exchange, Cardiff. 





ComPertitrion FoR Motors ror AERIAL NAVIGATION.— 
Although the Aerial League is intended to concern itself 
rather with the political than with the material side of 
the development of aerial navigation, we have received 
from the secretary a copy of regulations drawn up by the 
advisory committee for aeronautics for the ps sa 
motor competition. These regulations have been drawn 
up in conjunction with Mr. P. Alexander and the repre- 
sentatives of the Aerial League. The competition is for 
British-made motors suitable for use on flying-machines. 
The motors submitted are to be of 35 brake horse-power, 
limited in weight to 7 lb. per horse-power, which limit 
relates to the motor proper, and does not include cooling 
water-su ply apparatus, petrol tank, and other acces- 
sories. e main points to be taken into consideration 
in the tests will be weight and consumption, reliability 
and steadiness, wear of working parts, security against 
fire, air resistance offered by motor, and accessories. 
Other points considered will maximum horse-power, 
thrust, &c. The tests include a 24 hours’ run. The tests 
will be conducted at the National Physical Laboratory, 
Bushey House, Teddi m, and entries must be made 
between February 1 and April 30, 1910, on forms obtain- 
able from the Secretary of the Advisory Committee for 


Aeronautics at that address. An entrance fee of five | 


guineas is required. 





THE PATENTS ACT, 1907. 
To THE Epitror or ENGINEERING. 

Sir,—There recently appeared, in a prominent evening 
newspaper, an article headed ‘‘Mr. Lloyd George’s Pro- 
tection,” and containing what was described as a “‘ Re- 
markable list of foreign works started in England under 
the Patents Act.” 

It was represented that 15,000 foreign firms had been 
canvassed regarding the possibility of their acquiring sites 
in England with a view to complying with the conditions 
of the Patents Act; and that capital, amounting to 
538,372/., had been laid out, or was ool expended, by 
foreign patentees in the uisition of land, the erection 
of buildings, housing of workpeople, and the provision of 
plant, machinery, and equipment. 

I am not concerned with the question whether Sec- 
tion 27 of the Patents Act, 1907, should be regarded as 
of a ‘* Protective” or ‘‘Free-Trade” character ; but, in the 
interests of industrial progress, it does seem highly desir- 
able to ascertain whether the legislative provision in 
question has the effect of promoting the establishment of 
new industries in this country, or whether the mere 
existence of such a provision deters inventors, both 
British and foreign, from patenting their inventions 
here, with the result that manufacture in this country 
is rendered ess probable ; whilst, in the absence of the 
protection afforded by Letters Patent, importation from 
abroad is facilitated. 

With the object of obtaining data for the formation of 
an unbiassed opinion, I have communicated with the 
various companies mentioned in the article, the majority 
of whom have courteously favoured me with their views. 
The following are extracts from their replies :— 

A. ‘* Do not think that the new patent law is of much 
value.” ‘* Reason for establishing a factory here”— 
‘‘opinion that a protective tariff will be in force here 
sooner or later.” 

B. “Ceased doing business in England in January 
ast.” 

C. ‘* Quite a mistake to state that this company com- 
menced to manufacture their goods in England because 
of the new Patents Act.” 

D. It is a fact that this factory has been laid down to 
cover the provisions of Section 27 of the Patents Act, 
1907. Are, nevertheless, of opinion that ‘“‘ English work- 
men are not proportionately benefited, as so many 
foreigners have come over here to work in the factories.” 

Are further “‘ of opinion that the new Act is likely to 
act as a deterrent to inventors of small means.” 

E. Had the intention, some while ago, to acquire pre- 
mises in this country. Had it had not been for the Act 
of 1907, would, perhaps, have waited another year or two. 

F. We found it necessary, on account of the new 
Patents Act, to manufacture in this country ; and, in the 
main, that is the reason we decided to build another 
factory here. 

G. The increased demand for our goods in Great 
Britain and the Colonies is our main reason for commenc- 
ing to manufacture in this country. 

. Company a purely British concern, incorporated 
ten years before the Patents Act of 1907 was passed. 
Business outgrew original premises, and the erection of 
a new factory became necessary. ‘‘ The reason for build- 
ing the factory was in no way connected with any Patents 
Act.’ 

J. Express opinion to effect that Patents Act of 1907 
tends to promote the establishment of industries in this 
country, but do not say whether they have started or 
contemplate starting works in England in consequence 
thereof. Proceed to remark that other countries, which 
do not at present impose any obligation to manufacture 
within a certain time, will retaliate by passing similar 
laws, ‘‘and thus make it a hardship for the English 
inventor owning foreign patents.” 

K. ‘‘ Our workshop at exists since a number of 
years ; long before the Patents Act of 1907 was in force.” 

The article proceeded to suggest that ‘‘ Unionist candi- 
dates, in their Tariff Reform campaign, would do well to 
quote the list of foreign firms brought to England by this 
measure of Protection.” As already stated, I have no 
political pu to serve; but Unionist candidates, in 
their Tariff Reform campaign, would doubtless desire to 
be accurate, and the replies I have received may assist 
them and others in forming an opinion as to how far the 
estimate of 538,372/., as representing the financial results 
of the Act, is justified. 

I am, Sir, your obedient servant, 
G. G. M. HarpincHamM. 

Clun House, Surrey-street, London, W.C., 

November 24, 1909. 











EXPERIMENTS ON STEEL BARS UNDER 
COMBINED STRESS. 
To THE Enpitor oF ENGINEERING. 

Sir,—The letter from Professor Hancock should be of 
great assistance at the present time. It is only fair to 
myself to say that I recognise (as all English engineers 
~ follow such work must do) Professor Hancock’s most 
painstaking work on the testing of materials. I reluc- 
tantly criticised his tests on combined stress, because, as 
I wrote, ‘‘it is always more pleasant to praise.” I felt 
that his figures would confuse the ordinary reader, and 
make him believe in the Rankine formula for mild-steel 
shafts. That my criticism was justified is clear from the 
first article in your issue of November 12. is? 

The Table IL., e 239, ENGINEERING, August 20, is 


| here reproduced. The analysis is my own. Does Professor 
| Hancock refute it? Let us come to figures. Will he 
‘assert that these tests support Guest’s law? They obvi- 


ously are much more in favour of St. Venant or Rankine. 
It is true that the tests published in your issue of 
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August 20 included tables of my own results. The de- 


scription of the apparatus and the details of the tests 
were included in papers at that time accepted by tech- 


TaBLe II.—Professor Hancock’s Results in 
Table I. Analysed. 





Average Variation from Mean. 





| 





; P  peaiggres  . x Max. 
Specimens. => +,/ P+ 92 / P* + q%. | Principal 
- 4 4 Strain. 
Rankine. Guest. St. Venant. 
Nickel steel, solid Ps 
round ie aot 11.2 13.1 7.7 
Low - carbon | steel, “ je 
solid rounds* ... 7 20 7 


Steel tubing 1 in. 
outside diameter, 
0.075 in. inside dia- 
meter os o 10.3 11.5 6.1 

Steel tubing 1 in. 
outside diameter, 

0.05 in. thick “ 13.8 5.2 8.7 

Steel tubing 1in 
outside diameter, 





0.25 in, thick de 8.5 11.2 7.8 
Low-carbon  com- ! 

pression torsion*. . 6.7 16.2 4.7 
Average of all tests 9.6 12.9 7 


* Especially note these results. 


nical institutions. I was sanguine that they would have 
been published in June ; one has wegen | been read before 
the Institute of Metals ; the other will, I trust, appear 
shortly. 

Of a I know of no better method than spherical 
bearings; that is why I use them. They are far from 
perfect ; that is why I make an effort to estimate the stress 
distribution. I shall return to the matter of these bear- 
ings next week, as so many people seem to have implicit 
faith in them. 

Yours faithfully, 
C. ALFRED M. Smita. 

East London College, University of London, 

November 22, 1909. 








“THE ELASTIC BREAKDOWN OF NON- 
FERROUS METALS.” 
To THE EprTor oF ENGINEERING. 

Sir,—The letter from Mr. W. A. Scoble in your journal 
of last week enables me to narrow down the points 
at issue. 

1. He states that the possible error of the micrometer 
screw is 5 per cent. for an extension of y¢/s55 in., which is 
1 per cent. on ya's5 in.—the order of the calibration for 
the tests published. It is not claimed that the determi- 
nations of the yield-point for the experiments published 
are of greater accuracy than the above. It is, however, 
believed that unless calculations for stress distribution 
Maximum stress 


Mean stress ; 
yield-point may be 10 per cent., or even more, In error. 

Referring to the tension test H C5, it seems that Mr. 

Scoble has not appreciated that in the paper of the Insti- 
tution of Mechanical Engineers (1908) the curves were 
plotted in strip readings, and in the Institute of Metals 
paper (1909) the curves were plotted for fibre stresses. 
He estimates that the maximum is 14 per cent. greater 
than the mean stress (that result is not in the paper), 
and seems to think the distribution unlikely. As a 
matter of fact, a fair average figure is 10 per cent. for 
loads above 3 tons on a 1 in. specimen. For smaller 
loads this figure may be much higher. Test H C 3e, 
Table A, page 597, is quoted by Mr. Scoble, the dis- 
tribution giving a ratio of 1.458. Note that the (ten- 
sion) load was 0.4 ton. The values were corrected to 
the surface of the specimen. Now let me quote Mr. 
Scoble, who says, ‘‘In that case, I have no hesitation in 
saying that the test was very carelessly made.” That 
sentence probably merits something stronger than the 
retort courteous. Great care was taken in every test, for 
the work was extremely laborious and was expensive, 
because of the accuracy of the specimens, &c. It appears 
that Mr. Scoble fails to appreciate the problems connected 
with alignment by means of spherically seated grips. I 
hope shortly to publish more on this point, but it is here 
stated that, at low loads, “‘ sticktion” prevents true align- 
ment. 
_ 2. Another quotation from Mr. Scoble’s letter shows that 
lie still fails to understand that, before the elastic limit, 
‘cnsion specimens bend more than compression specimens. 
He says, ‘ The instrument was apparently designed for 
use on columns, and the sensitiveness was valuable, 
vecause the first bending of the column could be detected. 
So far Tam in complete agreement with Professor Smith. 
Sut when he uses the three readings to determine the 
ratio of the maximum to the mean stress we begin to 
differ, especially in the case of tension specimens.” But 
why especially in the case of tension specimens? Surely it 
‘Sas easy to be “‘ careless”—or, as I would put it, it is as 
itficult to be sure of alignment—during a tension as 
‘uring a compression test. Figures have already been 
published in ENGINEERING which prove this point. 

3. The last bogey in Mr. Scoble’s letter must be laid. A 
printer's error has caused the trouble. Aftera prolonged 
earch through the laboratory log-books I find that the 
test was one made and published by one of our students 
before the Junior Institution of Engineers (1909). 


(ic, ratio ) are made, the stress at 


study of the table makes it obvious. Two division lines 
have been moved down. The table which he gives :— 


Calibration of Sphingometer Strips. Specimen Loaded 
in Tension. 















































: Value of One 
. Micrometer Scale , 
Strip. ate | onan Scale \Mean Value. 
Divisions. | Divisions. Division. | 
| in. 
No. 1 17 662 | 0,0000256 
17 660 0.0000257 
16 617 | 0,0000259 0.0000257 
17 620 0.0000270 
No.2 | 17 625 0.0000272 
16 592 0.0000272 0.0000271 
17 709 | 0,0000240 
No. 3 17 | 705 | _0.c000242 
16 663 0.0000241 0,0000241 
then reads :— 
Calibration of Sphingometer Strips. Specimen Loaded 
in Tension. 
: | Value of One 
: Micrometer Scale . a 
Strip. eh er oat | Scale Mean Value. 
Divisions. Divisions. | Division. 
in. 
{ 17 662 0.0000256 | \ 
No.1 4 17 | 660 0.0000257 | }0,0000257 
\ 16 617 0.000259 | 
{ 17 620 0.0000270 \ 
No. 2 17 625 0.0000272 0.90000271 
\ 16 592 0.000272 | f 
(| ow 709 0,0000240 || 
No.3 4] 17 705 0.0000242 - 0.0000241 
\ 16 €63 o.cooozaf 


4. Finally, concerning the twisted strip. As far as I can 
gather, Professors Ayrton and Perry, many years ago, 
adapted it to measure electric currents. In 1907 it was— 
as far as I can find—first applied by myself to the measure- 
ment of small strains. That idea was patented and pub- 
lished in 1908, After that date Mr. Scoble makes some 
tests, of which he says: “the bending deflection (was 
measured) by an adaptation of the Ayrton-Perry strip.” 
He seems to appreciate the advantages of the twisted strip 
when applied to strain measurements. 

Yours faithfully, 
C. ALFRED M, SMITH. 

East London College, University of London. 








RAISING THE ELASTIC LIMIT. 
To THE Eprror or ENGINEERING. 

S1r,—May I, through the medium of your paper, thank 
Professor C. A. M. Smith for the appreciative remarks in 
his letter published by you on the 19th inst. I would 
also congratulate him on the results of his own experi- 
mental work. 

Further, as he refers to several fundamental points of 
considerable importance, perhaps you will allow me to 
offer a few additional remarks relating to the behaviour of 
ductile material under straining actions. 

1. Primary and Natural Elastic Limits.—Professor 
Smith contends that the lowest value of the elastic limit 
obtainable is the primary elastic limit, and thinks that 
agreement on this point 1s vital. I do not think that the 
name of an effect or result is vital. What is of great 
importance is, as Professor Smith will no doubt agree, 
that we should have a clear idea of what we understand 
by the expression used. The expression ‘* primary elastic 
limit ” might well stand for the value of the stress at the 
limit of proportionality obtained from a test on a speci- 
men in the condition in which it is supplied from the 
manufacturer; while the expression “natural elastic 
limit,” used by Bauschinger, might be taken to represent 
the lowest limit of elasticity of a material of given com- 

ition and structure, assuming that there is a fixed 
owest limit. 

2. Raising the Elastic Limit and Similarity and Diffe- 
rences between the Results of Alloying and Overstraining. 
—May I point out, Sir, that I did not intend to convey 
the impression, as Professor Smith seems to think, of any 
connection whatever between overstraining and alloying? 
The two processes are quite distinct. Singularly enough, 
however, there is a very marked similarity in the effects 
produced, and it will be as well to bear in mind that, 
although the chemical composition and the mechanical 
structure of certain alloy steels as compared with mild 
steel may be essentially different, yet the final product, 
which consists for the most part of iron, is brought under 
manufacturing straining operations—hammering, rolling, 
cooling, &c.; and if we accept the idea that there is a 
natural or lowest elastic limit, then the primitive elastic 
limits for the different forms of iron and steel are fortui- 
tously raised ones. 

In connection with the problem of raising the elastic 
limit, Professor Smith states that his question now ‘“‘is 
concerning the works process, and not the college labo- 
ratory method.” My reply is, that what can be done in 
the laboratory in this direction can be done in the works 
by suitable straining machinery and low-temperature 
ovens for heat treatment after overstraining. Some time 
ago I made this suggestion to a prominent steel-manu- 
facturer in this country, who is also an eminent scientist, 
and I was not surprised when he told me that the matter 
had already been talked over at his works. 

I would also quote, as worthy of interest, some remarks 
made by Sir Alexander B. W. Kennedy in the discussion 





following Dr. Stanton’s paper on the “‘ Reversal of Stress” 





(Minutes of Proceedings of the Institution of Civil Engi- 
neers, vol. clxvi.). I will give the quotation in the form in 
which it appears in the minutes :—‘t Whether a time 
would ever come in which engineers would strain all their 
materials in some preliminary fashion beyond their 
original limits of elasticity, so as to make them capable 
of use at higher loads than those limits, he could not say ; 
but that was, at any rate, outside the region of practical 
politics at present.’ 

Now, Sir, I submit that there is a suggestion in these 
remarks worthy of further consideration, and I claim that 
there is urgent need for immediate experiments to decide 
this point beyond doubt. A good deal of valuable ex- 
perimental work could be done along the following lines :— 

a. Repetition tests on over -strained material, heat- 
treated, which has had its limit of elasticity raised by 
statical loading. 

b. Statical tension and compression tests on material 
which has been over-strained in one direction. 

c, Statical tension and compression tests on materials 

which have undergone varying numbers of repetitions of 
stress. 
d. Chemical and microscopical examination of material 
for p ively increasing amounts of over-strain with 
material strained both in the ordinary testing-machine 
and in the age testing-machine. 

I would also suggest that for every statical test con- 
ducted in connection with research of this character the 
elastic resilience and total work necessary to destroy the 
specimen should be determined ; for I hold the confirmed 
opinion that more valuable information will be obtained, 
taking work into account, than from the mere considera- 
tion of a few fortuitous test results. 

Returning to Professor Smith’s letter; he states :— 
‘‘Apparently overstraining does not affect ultimate 
strengths, while alloying does.” My own experiments 
on torsion lead me to the opposite conclusion, in the case 
where the elasticity is restored by heat treatment after 
overstraining ; for I find that not only is the breaking 
load raised, but the work to produce fracture is also con- 
siderably increased. 

I am not prepared at the present to deal with the vary- 
ing effects of annealing, though I might state I have 
records in my laboratory note-books of tests showing in- 
creased limits of elasticity by annealing. Will Professor 
Smith state the results of kis own experiments in this 
connection. Has he any data showing the effects of 
annealing on the two limits—tension and compression ? 

As Professor Smith has brought into conjunction alloy- 
ing and overstraining, perhaps I may be allowed to make 
comparisons based for the most part on results of my 
own experiments, on the effects produced, taking as a 
standard an ordinary mild steel. The comparisons may 
be conveniently set out in the following table :— 

Effects of Overstraining with Effects of Alloying 
Restoration of Elasticity by with Smal 
Heat Treatment at Low Proportions of 





Temperatures, Suitable Elements. 
Elastic limit raised in one direction Ditto 
Elastic limit lowered in the other Experiments wanted 

direction 

Maximum load increased Ditto 
Ratio of elastic limit to maximum Ditto 

load increasec 
Increase of elastic resilience Ditto 
Increase of total work necessary to Ditto 

produce fracture 

Decrease in the ratio of elastic Ditto 
resilience to total work to fracture 
Ductility appreciably greater Ditto 
Limiting range of stress under repe- Ditto 


tition of load determines the con- 
dition of safety, and not the maxi- 
mum value of the stress. (Further 
experiments wanted.) 


3. Effect of Bending on Torsion Tests.—May I ask Pro- 
fessor Smith if he will be good enough to state precisely 
how the tests which I have reported upon were subjected 
to bending, and, taking, by way of example, say, the two 
nickel-steel specimens lin. in diameter and 24 in. in 
diameter respectively, show how the numerical results ob- 
tained are likely to be affected to any extent of importance? 

If he will do this, a better understanding may be 
arrived at with respect to this particular contention. 

Yours faithfully, 
Cuaries E, LARARD. 

Northampton Institute, E.C. 








AUSTRALIAN PATENT 
UNDER THE 
VENTION. 

To THE Eprror or ENGINEERING. 

Srr,—Under new regulations, which went into opera- 
tion on August 5 last, British, American, and foreign 
applicants for Australian patents, to avail themselves of 
the International Convention arrangements, must file, at 
the time of deposit of their application papers, the usual 
certified copy of specification and drawings and certificate 
of identity. This certified replica may be of the British 
or foreign application as filed, or as allowed, if it has 

reached that stage. Should such documents be in a 

foreign language, a declared translated copy must be 

attached. An extension of time of three (3) months may 
be obtained in which to file the said certified copy, but 
|. for such extension must be made at the time 

oO! 

to 


APPLICATIONS 
INTERNATIONAL CON- 


ling. The Government fees for the extension amount 
2l. for one month, 4/. for two months, and 6/. for the 
limit of three months. 
Yours truly, 
PHILLIPS, ORMONDE, AND Co. 
533, Collins-street, Melbourne, Australia, Sept. 29, 1909, 
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AN IMPROVED PINLESS TONGUE-SWITCH. 


Iw the two illustrations herewith we give views of a 
new pinless tongue-switch for tramway work, manu- 
factured by Messrs. Hadfield’s Steel Foundry Com- 
pany, Limited, East Hecla Works, Tinsley, Sheffield. 
The ordinary switch is a very weak point in the track, 
and gives a considerable amount of trouble owing to the 
wear-and-tear to which it is subjected. With the idea 
of considerably improving this indispensable device, the 
pin, in the form we illustrate, has been abolished, and 
the heel of the tongue supported on a broad circular 
table of as large a diameter as is admissible between 
the two flange grooves of the Y. Fig. 1 shows this 
switch assembled in working order, while Fig. 2 
shows it dismantled for removal. It will be seen 
in Fig. 2 that the table is part of the casting forming 
the tongue itself, and is accommodated at a level below 
the flange grooves, in the main body casting. It is 
sunk in the body casting, and, in order to prevent 
it lifting, is under-cut, the hollow in the body castin 
being similarly tapered. To permit of the remova 
of the tongue, a short length of rail on the check side 
is made so as to be removable. This, as shown in 
Fig. 2, fits into jaws on the body casting, and is secured 
in place by means of a single bolt. The form of tongue 
is therefore very simple, and owing to the broad sur- 
face at the heel for taking the blows, is likely to over- 
come many of the objections to which the ordinary 
pin-centred type is open. The switch is being made of 
Messrs. Hadfield’s ‘‘ Era” manganese steel, and is 
ground up to surface. 





FOREIGN ENGINEERING PROJECTS. 

BELOW we give a list of foreign engineering projects 
for many of which tenders are asked. Further parti- 
culars of these can be obtained on application at the 
Commercial Intelligence Branch of the Board of Trade, 
73, Basinghall-street, E.C. 

India: Permission to construct a steam tramway, 2-ft. 
6-in. gauge, between Arrah and Sassaram (Bengal), a 
distance of 60 miles, has been granted to a firm in Cal- 
cutta. 

Canada :; Plans and description of a proposed bridge 
over the Columbia River at Revelstoke, British Columbia, 
havebeen forwarded for deposit with the Minister of 
Public Works, Canada, and at the expiration of one 
month from October 21 application will made to the 
Governor-General for approval thereof. The following 
applications will be made to the Parliament of Canada at 
its next session—viz. : 1. By the Canadian Northern Rail- 
way Company, to construct various lines of railway. 2. By 
the Richelieu and Ontario Navigation Company, to pur- 
chase, build, and operate dry docks, graving-docks, and 
to carry on the business of shipbuilders. 3. By certain 
yersons, to incorporate a company, under the name of the 

Jominion Dry Dock and Shipbuilding Company, with a 
capital of 1,000,000 dols. (about 200,000/.), to carry on the, 
business of shipbuilding, ship-repairing, and salvaging, 
with power to construct, acquire, and operate docks, 
harbours, wharves, steamshi 1 

Brazil: The plans submitted by the Société de Construc- 
tion du Port de Pernambuco for the construction of a 
railway from the stone quarry at Comportas to Recife 
Harbour have been approved. The Companhia Estrada de 
Ferro de Goyaz has been granted a concession for the con- 
struction of railway lines from Formiga via Catalio to 
Goyaz, with a branch to Uberaba, and from Araguary to 
Catalio. The lines must be completed within three-and- 
a-half years from the date of the approval of the 
plans, which must be submitted within ten months. 

Russia : The Russian Government have authorised the 
construction of the following lines:—Kieff to Balta via 
Vassilkoff and Kristinovka; Ouman to Nicolaeff via 
Oviopol and Voznesensk. The total length will be about 
400 miles. The Government have also decided to put in 
hand the survey of a line of railway 564 miles in length, 
running from Lvoff to Dvinsk via Sviesk, Troubtchevsk, 
Mgline, Sourage, Tcherikoff, Tchaousi, and Moguileff, 
with a branch from Beresna to Ligui. A company, with 
a capital of about 4,917,00@/., is in process of formation 
to construct a new railway from St. Petersburg to Hels- 
ingfors. 

Portugal : Tenders are invited for the construction 
of the Portalegre Railway. The construction of the 
Setubal to Garvio section of the Sado line is to be taken 
in hand, also the completion of the extension of the 
southern line from Barreiro to Cacilhas. The cost of the 
work is estimated at about 466,000/., and three years are 
allowed for its completion. A branch line to Sines, and the 
construction and working of a number of narrow-gauge 
lines, are also to be proceeded with. 

Argentine Republic: Messrs, .‘uan Pelleschi and Co. 
have been nted the right to construct and work 
a line of railway from Rufino to Bahia Blanca and 
Puerto de Naposta, passing by way of Trenque Lauquen, 
Guamini or Carhué y Puan. The North-East of Argen- 
tine Railway Company is authorised to construct branch 
railway lines between Concepcién del Uruguay and 
Concordia, and between Concordia and Federal.—A 
decree has been published granting to a firm in London 
a concession for the establishment, near Buenos Aires, of 
a Sey a repairing E bend careening docks, dry 
docks, &c. The careening docks must be capable of 
accommodating vessels of not less than 4500 tons. The 
establishment is to be considered included in the free 
zone ; the conceasionaires are allowed to import, free of 
duty, the machinery and iron-work, and materials in 
general, not produced in the Argentine, necessary for the 
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construction and working of the yard.—The “ Direccion 
General de Obras Hidraulicas” call for tenders for the 
construction at Mar del Plata of a harbour for ocean- 
going vessels. The cost of the work must not exceed 
— amg is p= be — Le the poate ei 

rgentine way near Apostoles, San José, and passin; 
through the middle of Misiones to a point on the Brasilia 
frontier between the head-waters of the Pepiri and San 
Antonio rivers, and thence to the confluence of the Parana 
and the Iguazi. For the necessary surveys and for estab- 
lishing communications a sum of 40,000/. is set aside.— 
The expenditure of about 13,000/. is authorised for final 
surveys for a railway from Alpasinche or other point on 
the Chumbicha or Mazan to Tinogasta line of the North 
of Argentine Railway, via Belén, Hualfin, Los Pozuelos, 
Santa Maria, and Cafayate to Tala Pampa, on the Argen- 
tine Central Northern Railways.—A survey is also to be 
made for a branch line of the Central Northern Railway 
from San Juansito to the neighbourhood of La Brea Lake, 
and thence over the Santa Barbara range to the port of 
Las Llaves; a sum of about 4400/. is set aside for this 
survey.—A railway from Algarrobal to the town of Men- 
doza, with a branch to Rivadavia, connected with the 
Trans-Andine Railway, is to be built. The total cost is 
estimated at 1,120,000/.—A contract is to be entered into 
with the Trans-Andine Railway for the construction of a 
railway from Uspallata Station to Calingasta, in the 
province of San Juan; in this connection they may buy 
stock in the company to a sum of not more than 400,000/. 

Italy ; Tenders are invited for connecting the Defretis 
Canal with the Cavour Canal. The work will be 
undertaken in two sections, the upset prices being fixed 
at 15,280/. and 3200/. respectively. Tenders are also 
invited by the Italian State Railways for the con- 
struction of the Bevera to Varazze section of the Venti- 
miglia-Cuneo Railway. The section is about 1} miles 
long. The upset price is fixed at 62,644/., and the 
competition will turn on the percen of reduction 
offered thereon. Tenders are further invited for the 
construction of the first length of the Ribera to Bivio 
Greci section of the Sciacca-Ribera-Bivio Greci-Porto 
Kmpedocle line. The length of the portion of line in ques- 
tion will be 1? miles. The upset price is fixed at 41,7602. 
Tenders are also asked for the construction of the second 
portion of the Ribera-Bivio Greci line, the upset price 
amounting to 37,280/. 








WORKMEN’S COMPENSATION CASES. 

Effect of a Medical Referee’s Report.—King v. United 
Collteries, Limited.—Differences between employer and 
workman as to the state of the workman’s health and his 
fitness for work are sometimes refer to a medical 
referee. The question whether the report of a medical 
referee is final was considered recently in the Court of 
Session. It ope that a workman who was receiving 
compensation had it stopped on the ground that he was 
no longer incapacitated. Both he and his employers 
applied to the County Court in order that the matter 
might be referred to a medical referee. That gentleman 
reported that incapacity ceased on October 20, 1908. In 
May, 1909, the workman, who said he was again incapaci- 
tated, applied for a renewal of the weekly payments. It 
was held that the report was no bar to theclaim. The 


Lord Justice-Clerk pointed out that while the report was | gre 


conclusive evidence of something—namely, the condition 
of the workman on a particular day—it was not a decision. 
It was competent for the oo to have the com- 
pensation one pe altogether if they took certain steps, 
which they not taken. 

A Victim of ‘‘ Wor: ia.” —In a case heard recently 
at Pontefract (Allerton v. Bywater Colliery Company), a 
workman who had sprained his back had compensation 

id him up to June, 1909. His employers then offered 

im some work, which he said he was unable todo. He 
now sought to recover arrears of compensation since 
June. ra came out in evidence that he was discharged 
from the Leeds Infirmary, suffering from what one of the 
doctors at that institution, with fine humour, certified to 
be ‘‘ workophobia.” is doctor, when giving evidence, 
said that in his view the man was shamming. The judge 
dismissed the application. 

Deductions on Wages in Arriving at Compensation 
Payable.—M‘Kee v. Stein and Co.—As our readers are 
probably aware, compensation is based upon “‘ average 
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weekly earnings.” - Where a manis ina position in whic) 
he has other men under him to whom he pays wages, and 
in which he is supplied with certain materials by his em- 
ployers, the question may arise whether any deductions 
may be made in order to arrive at the net wages. 
above case, the husband of the applicant was a miner who 
had been killed in the mine. e employed a dataller, 
and had been supplied by the employers with certain ex- 
—- A ing to the request of the employers, the 

heriff, in awarding compensation, deducted some 12/. 
from the total amount of compensation in respect of 
a wages, and 4/. in respect of the cost of explosives 
supplied. 

t was held by the Court of Session that the wages 
were properly deducted, but that the employers had no 
right to have a deduction made in respect of explosives. 

Whether a Collier with One Eye ts Capable of Karning 
Full Wages ?—Cawdor Collieries v. Jones.—This case raised 
a question of considerable importance, not only to colliery 
proprietors, but to all employers to whose men two,eyes are 
not vital for the-perfonmance of their work. It appeared 
that a collier met with an accident which resulted in the 
loss of one eye. Compensation was paid for a consider- 
able time, but eventually the employers applied to have 
it stopped on the ground that the collier, being a man of 
thews and muscle, was able to do his ordinary work. It 
was contended on the part of the applicant that it would 
be unsafe for him to act as a collier, for if a man had two 
eyes, and he got dust in one of them, he could still see, 
while if he had only one eye, a little dust would practic- 
ally blind him. The County Court Judge, having held 
that the accident did not prevent the man earning his 
full wages, reduced the compensation to ld. per week. 
The Court of Appeal upheld this finding on the ground 
that the question of capacity was one of fact, which had 
been decided by the Judge. 








THe VENTILATION OF CoTrTon-MILLs.—With reference 
to our illustration on e 675 of the ‘‘ Evertrusty ” respi- 
rator, Messrs. Wallach Brothers, Limited, Finsbury- 
square, E.C., inform us that this respirator is only made 
and sold by their company. 





Tue Buitpine or Train-Ferry STEAMERS AT BAIKAL. 
—At a meeting at Sunderland, on the 19th instant, of 
the North-East Coast Institution of Engineers and Ship- 
builders, Mr. Isaac O. Handy read **Some Notes on the 
Erection of the Baikal Railway Ferry Steamers” on the 
Siberian lake named. As Mr. Handy mentioned, the 
trans-shipment in parts of vessels for erection in inland 
lakes is not novel, but in this instance the difficulties 
were increased in view not only of the great distance 
which the units had to be conveyed overland—namely, 
4000 miles—but, as the railway had not been completed 
as far as Lake Baikal, part of this transport was by road 
in the case of portions of the structure. There was also 
the fact that the ships were exceptionally large and of 

uliar construction. The first of the ferry steamers 
uilt—the Baikal—was completed in 1896, and was 2‘) ft. 
long, 57 ft. beam, and 18 ft. 6 in. mean draught. The 
immense wooden deckhouses, 28 ft. high, above the train- 
deck, affording accommodation for 150 passengers, involved 
pat resource on the part of those engaged in the 
work. On this vessel, on the occasion of the recent war, 
there were accommodated on board 3664 officers and men; 
while, at other times, as many as 140 military carts, or 
300 horses, were accommodated on the promenade deck, 
in addition to the train. Owing to the vessel having to 
break up the ice, the shell plating had to be 1 in. thick, 
and the channel frames were 12 in. by 34 in., so that heavy 
machinery was required for riveting, &c., on the site 
The various units were erected at the Walker Shipyard 
of Sir W. G. Armstrong, Whitworth, and Co. he 
boilers were shipped complete, the size of each being 
limited to 20 tons to suit the loading-gauge of the 
Russian railways, and, consequently, fifteen had to ‘ 
provided to give the required power. Before the ere 
tion of this vessel was completed, another vessel (‘© 
Angara), but smaller—being 200 ft. long, 35 ft. bez 
and 15 ft. draught, to take 100 passengers—was sent . 
parts to Baikal, and the work of erecting, launching, * 
completing was successfully accomplished. The paper 
gives interesting details of the work carried out, 
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THE REDEN MERCURIAL AIR-PUMP. 
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lon) capacity was, after applying 
the water-pump directly, evac- 
uated down to 0.01 millimetre 
of mercury in three minutes, 
down to 0.001 millimetre in four 
minutes, and down to 0.00001 





Fig. 1. 


THE new air-pump, which we illustrate in the photo- 
graph, Fig. 1, and in the diagrams, Figs. 2 to 6, is due 
to Dr. U. von Reden, of Franzburg, near Gehrden, 
Hanover. The new pump has given very high satis- 
faction in the comparative tests of air- pumps, con- 
ducted at the Reichsanstalt in the beginning of this 
year, and it is already in use in many chemical and 
physical laboratories. It is recommended for the 
evacuation of glow-lamps, Réntgen apparatus, aneroid 
barometers, and for distillation in a high vacuum, and 
one of its advantages is that it can easily be cleaned 
if contaminated with gases or vapours. 

As in most modern air-pumps, the characteristic 
new pumping device is only to be used after a vacuum 
of 10 or 20 millimetres has been established by means 
of a water-pump or some other simple apparatus. The 
Reden pump consists essentially of an arc-shaped glass 
vessel or barrel + (Figs. 2 and 3), which is half 
filled with mercury and rocked to and fro. At both 
ends of r are §-shaped tubes 6 leading to the bulbs f; 
these bulbs are joined by rubber tubing to the T-piece 
‘, and further by the tubing i to the water-pump w. 
From the centre of the barrel r rises the vertical glass 
tube c, which is connected with the vessel to be 
evacuated. In the diagrams, Figs. 2 and 3, this con- 
nection is indicated by a piece of rubber tubing p, 
while the bottle d represents the vessel. In reality, 
the connection forms one of the characteristic features 
of the new apparatus, though a rubber connection is 
oiten sufficient for cathode glow experiments. The 
glass tube C (Fig. 1) is bent to an S, which leads to the 
swivel joints K, K,, K,. These joints consist of per- 
forated spheres of glass, ground into semi-spherical 
cups ; cup and sphere are held together by metallic 
hand springs. The joints K and K, lead to the spiral 
vacuum gauge 8, while K, establishes connection with 
the vessel to be evacuated. 

Figs. 2 and 3 will explain the working of the pump. 
When the barrel is inclined as in Fig. 2, only the 

ight half of the barrel is full of mercury. The mouth 
of the vertical tube c, leading to the vessel, and the 

eft half of r are filled with air. As the barrel oscil- 
ates into the position of diagram Fig. 3, the mercury 
(rives this air to the left and out through the neck 
ito the bulb f and into the T-tube, from which the 
vater-pump will remove it. The mercury seal, which 

‘lways remains in the &-tubes }, prevents any rush 

«wk of the air. In the position Fig. 3 the right-hand 

rtion of the barrel is temporarily in connection with 

he vessel, and the air will afterwards be expelled 
that side, There is thus an expansion of air by the 
noving mercury column at each end of a half-oscilla- 
tion. The motive power is taken, in Fig. 1, from a 
water-turbine ; the movement is transferred by a cord, 
a pulley, and a crank to the barrel. 
As to the performance of the pump, we are informed 





millimetre in thirteen minutes, 
the crank making 6 revolutions 
per minute. In their tests con- 
ducted at the Reichsanstalt, Scheel and Heuse realised 
this vacuum of 0.00001 millimetre, and they mention 
the rapidity and convenience with which large vessels 
can be evacuated. The bulbs / must, of course, 
completely evacuated too, when the extreme limit of 
evacuation is to be reached, and the barrel is, for this 
purpose, inclined as much as possible, until the air 
escapes through the valves H and H, (Fig. 1), which 
are then donk. This operation is effected after having 
worked the pump for seven minutes, while the pump is 
momentarily stopped. After having reduced the pres- 
sure to the minimum mentioned, Dr. von Reden left 
the pump to itself for sixteen hours ; during this time 
the pressure rose to 0.00026 millimetre. 

The provision of the bulbs F and of the special valves 
H (Fig. 1) offers the additional advantage Lord gare 
present only in small quantities, can be collec and 
concentrated in these bulbs, from which they can be 
withdrawn by simple means. The amount of air 
which penetrates through a cork can, for instance, be 
determined in this way. 

Special advantages are further claimed for the new 
type of compression vacuum gauge, which is illustrated 
in the diagrams, Figs. 4, 5, 6 ; the letters in these dia- 

rams do not agree with those in the previous diagrams. 

he spiral part S of the gauge, prominent in Fig. ], is 
join to a cross of on b, d, o (Figs. 4 
and 5), which is connected with the pump-tubes by the 
conical joint of glass f; as these cones are always 
ground to the same angle, the addition or replacement 
of these parts would * an easy matter. While the 
evacuation is proceeding, the spiral gauge is also being 
evacuated. When a test is to be made, the spiral is 
turned by hand in the direction of the arrow in Fig, 4. 
The drop of mercury resting in the tube b then enters 
the spiral 8S, compressing the air left in the spiral; after 
a few turns the mercury will have penetrated into the 
gauge proper, the U-tube ¢ (Fig. 6). This tube has 
two divisions. The divisions on the right-hand limb 
are, as usual, in millimetres. Those on the left-hand 
limb, 0.001, 0.002 . . . 0.006 represent thousandths of 
the total joint volumes of the spiral and the capil- 
lary. In the case illustrated in Fig. 6 the air in 
the spiral has been compressed to 0.001 of its 
former volume. The mercury in the right-hand limb 
stands 16 millimetres higher; that means that 
the actual vacuum attained in the recipient is 
0.016 millimetre. In the style illustrated in Fig. 6, 


the readings could not be carried below milli- 


that a vessel of half a litre (4 gal- | 





1 
10,000 
metre. For measuring the highest vacua realisable— 

1 = ’ : ; 
i,q Millimetre—the spiral § is made a little 


larger, and the capillary ¢ smaller in bore. The drop 
of mercury p, it is pointed out, need only be small, so 


down to 















that there is much less friction than with the ordinary 
McLeod gauge. 

The strength and the reliability of the pump depend, 
of course, upon the finish and durability of the several 
ground-glass valves. That the valves do not give any 
trouble, we learn from the recommendations by several 
well-known scientists, and the easy portability of the 
pump, which required less mercury (about 5 kilo- 
grammes) than other mercurial air-pumps, is also 
accentuated by its users. The turns of the glass spiral 
are secured with cork packing, and the gauge may 
safely be turned. Dr. von Reden has recently 
devised a convenient arrangement for evacuating 
double sets of Osram lamps with the aid of his 
pump. In this case the transparency of all the parts 
of his pump is an advantage, since Osram lamps are 
liable to soil the punips. The preliminary pumping is 
effected by means of Géryk home or some piston 
pump. Both the new ao and the vacuum-gauge are 
patented in the United Kingdom and supplied by Dr. 
von Reden himself. 








INDUSTRIAL NOTES. 

Tue general report on the state of trade in the 
United Kingdon, by the Labour Department of the 
Board of Trade, is ed on the following extensive 
and varying official returns, and is the most reliable 
we have :—In addition to the 2940 employment 
returns from trade unions used for the chart, 3715 
were received from employers relating to 1,126,794 
workpeople employed in coal and iron mining, the 
cotton, woollen, worsted, and other textile trades, 
the building trades, the boot and shoe and other 
clothing trades, and the peer and glass trades. 
Besides these 6655 statistical returns, a Gap number 
of returns of a non-statistical character were received 
from employers’ associations, trade unions, local corre- 
spondents, and other sources, The returns show that 
employment continued to improve in the iron and steel, 
engineering and shipbuilding industries, and also in 
the woollen, worsted, linen, silk, and lace trades. 
There was a seasonal improvement in the clothing 
and printing trades, and a seasonal decline in the 
building trades. Organised short time continued at 
mills spinning American cotton, In the other industries 
employment, on the whole, remained about the same. 
As compared with a year ago, all the principal indus- 
tries had improved, in many cases to a considerable 
extent.. The changes in rates of wages taking effect 
showed an advance—the first net increase since Feb- 
ruary, 1908. The industries were much less affected 
by labour disputes than in October, 1908. 

The 432 trade unions making returns had a net 
membership of 694,930, of whom 49,664 (or 7.1 per 
cent.) of their members were returned as unemployed, 
compared with 7.4 per cent. a month ago, and 9.5 per 
cent. a year ago. 

Employment in coal-mining showed little change on 
the mor compared with a month or a year ago. The 
average number of days per week worked was 5.33, as 
compared with 5.26 a month ago and 5,23 a year ago. 

Iron-mining on the whole was good. It showed a 
slight decline as compared with a month ago, and was 
about the same as a year ago. The average number 
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of days worked per week was 5.81, as compared with 
5.93 a month ago and 5.83 a year ago. 

In the pig-iron industry employment continued 
moderate ; it was better than a year ago. Returns 
relating to the works of 108 ironmasters, = 
22,100 workpeople, showed 297 furnaces in blast, as 
compared with 297 a month ago and 287 a year ago. 

Employment at iron and steel works continued to 
improve, and was better than a year ago. The 
volume of employment—i.e., number employed multi- 
— by the number of shifts worked—at the works 
rom which returns were received was 1.2 per cent. 
more than a month ago, and 6.3 per cent. more than 
in the same month a year ago. 

In tin-plate and steel-sheet manufacture employment 
continued very good, and was better than a month 
ago and a year ago. At the works covered by the 
returns received, 459 tin-plate and steel-sheet mills 
were working, as compared with 453 a month ago and 
447 a year ago. 

In the engineering trades employment, though still 
slack, showed a further general improvement as com- 
pared with a month ago; it was better than a year 
ago. Trade unions with a membership of 169,415 
reported 10.3 per cent. unemployed, as com 
with 10.8 per cent. a month ago and 12.8 per cent. a 
year ago. 

Employment in the shipbuilding trades continued 
bad. It showed a slight improvement as compared with 
a month ago, and was better than a yearago. Trade 
unions with a membership of 57,881 reported 21.5 
per cent. unemployed, as compared with 22.4 per 
cent. a month ago and 26.2 per cent. a year ago. 


In the spinning branch of the cotton trade employ- 
ment continued moderate. Organised short time to 
the extent of 154 hours weekly was worked in mills 
spinning American cotton during September and 
October. In the weaving branch elnend con- 
tinued slack and showed little change as compared 
with a month ago. Returns from firms employing 
128,149 workpeople showed a decrease of 0.5 per cent. 
in the amount of wages paid as compared with a month 
ago. The industry was disorganised by the dispute in 
the spinning branch a year ago. 

The woollen trade was good, and better than a 
month ago and a year ago. Returns from firms 
employing 29,419 workpeople showed an increase of 
2.2 per cent. in the amount of wages paid compared 
with a month ago, and of 10.7 per cent. compared with 
a year ago. 

‘mployment in the worsted trade continued good, 
and was much better than a year ago. Returns from 
firms employing 46,442 wor ede showed an in- 
crease of 0.9 per cent. in the amount of wages paid 
compared with a month ago, and of 11.7 per cent. 
compared with a year ago. 

In the linen trade employment was good, and was 
rather better than a month ago; it was much better 
thana year ago. Returnsfrom firms employing 47,775 
workpeople showed an increase of 0.7 per cent. in the 
amount of wages paid as compared with a month ago, 
and of 21.3 per cent. as compared with a year ago. 

The jute trade continued fairly good, and was better 
than a yearago. Returns from firms employing 17,999 
workpeople showed a decrease of 0.1 per cent. in the 
amount of wages paid as compared with a month ago, 
and an increase of 9.3 per cent. as compared with a 
year ago. 

ep oe ype in the lace trade was still moderate, 
but showed an improvement compared with both a 
month ago and a year ago. Returns from firms em- 
ploying 8612 workpeople showed an increase of 2.4 per 
cent. in the amount of wages paid as compared with 
a month ago, and of 7.6 per cent. as compared with a 
year ago. 





In the boot and shoe trade employment was fair and 
was slightly better than a month ago and a year ago. 
Returns from tirms employing 63,553 workpeople 
showed an increase of 0.9 per cent. in the amount of 
wages paid compared with a month ago, and of 1.8 per 
cent. compared with a year ago. 

Employment in the other leather trades continued 
fair, and was much better than a year ago. Trade 
unions with a membership of 3219 reported 4.1 per 
cent. unemployed, as comparel with 4.5 per cent. a 
month ago and 8.5 per cent. a year ago. 





The paper-making trades were good, and were better 
than a month ago and a year ago. 

Employment in the printing and bookbinding trades 
continued slack, except in London, where it was fair. 
It was better on the whole than a month ago and a 
year ago. Trade unions in the printing trades with a 
membership of 50,268 reported 5.6 per cent. unem- 
ployed, as compared with 6.6 a month ago and 5.94 
year ago. In the bookbinding trades the correspond- 
ing percentages relating to a membership of 6800 were 
44, 6.4, and 5.5 respectively. 


The building trade continued slack. It showed 





some seasonal decline, but was rather better than a 
year ago. 

In the furnishing and wood-working trades employ- 
ment was much about the same as a month ago, and 
better than a year ago. With coopers and brush- 
makers employment on the whole was fair. Trade 
unions with a membership of 35,150 reported 7.7 per 
cent. unemployed, as compared with the same per- 
centage a month ago and 9.7 per cent. a year ago. 





Employment in the glass trades on the whole was 
moderate, and was worse than both a month ago and 
a year ago in the Yorkshire bottle-making industry. 
Returns received from firms employing 3537 work- 
people showed a decrease of 4.1 per cent. in the amount 
of wages paid as compared with a month ago, and of 
4.8 per cent. as compared with a year ago. 

In the pottery trade employment continued bad, but 
was rather better than a month ago and a year ago. 
It was moderate in the brick and tile trades, and 
about the same as a month ago; it was better than a 
year ago. 





Agricultural em iepeant was much interrupted by 
wet weather, and there was a consequent loss of 
time for day labourers in most parts of the country. 
The supply of such men was usually quite sufficient. 

Employment of dock and riverside labour was gene- 
rally fair in London, and slightly better than a month 
ago and a yearago. It continued slack at Liverpool, 
but at the other principal ports it was fair, and rather 
better, on the whole, than a month ago. The average 
number of labourers employed daily at the docks and 
principal wharves in London (excluding Tilbury) was 
13,123, an increase of 0.5 per cent. as compared with 
a month ago, and of 0.7 per cent. as compared with a 
year ago. 





Thirty-one disputes began in the month, as com- 
pared with 19 in the previous month and 19 in the same 
month a year ago. The total number of workpeople 
involved in disputes which began or were in progress 
was 19,773, or 2215 less than in the previous month, 
and 114,121 less than in the same month a year ago. 
The aggregate duration of all the disputes of the 
month, new and old, amounted to 156,100 working 
days, or 4000 less than in the previous month, and 
3,237,400 less than in the same month a year ago. 
Definite results were reported in the case of 26 dis- 
putes, new and old, directly involving 8436 persons. 
Of these 26 disputes, 2 were decided in favour of the 
workpeople, 9 in favour of employers, and 15 were 
compromised. 

The changes in rates of wages affected 70,900 
workpeople, of whom: 68,000 received advances, 
and 2900 sustained decreases, Amongst those whose 
wages were increased were 44,000 coal-miners in 
Northumberland and Cumberland, 7500 ironstone 
miners in Cleveland, 6900 blastfurnacemen in Cleve- 
land, Durham, and Cumberland, and 6250 blastfurnace- 
men and iron and steel workers in South Wales and 
Monmouthshire. The net effect of all the changes re- 
ported was an increase of nearly 800/. per week. 





The report of the Ironfounders’ Society is a little 
more encouraging, as there is shown a decrease of 203 
in the unemployed list in the month. The total 
number in receipt of benefits was 4483; previous 
month, 4629—decrease, 146. Total on donation benefit, 
2508—decrease, 192; sick benefit, 430—increase, 4 ; 
superannuation, 1316 — increase, 32; unemployed, 
travelling, &c., but not on donation benefit, 135— 
decrease 11 ; on dispute benefit, 94— increase, 21. The 
latter is due to opposition to the bonus system. 
The weekly expenditure on those benefits was 1560/. 
9s. 2d., or at the rate of 2s. 2d. per working mem- 
ber per week. The decrease in funds in the 
month was only 46/. 16s. 4d., leaving a balance in 
hand of 33,000/. 2s. ld. The total decrease in the 
twelve months was 3598/. 7s. The tabulated returns 
of the branches on the state of trade are not very 
encouraging, as the following figures show :—On short 
time in 13 places—same as the previous month ; trade 
pad, 38—previous month, 42; very bad, 35—previous 
month, 30. There was a decrease of two under the 
head of ‘‘ very good,” and of three under the head of 
‘**good.” In three places trade was improving as com- 
= with last month’s report. There was no further 

ischarging notified in any branch. A vote of the 
members is being taken as to extending the out-of-work 
benefit for another three months ; the branches wanted 
six months, but the executive committee did not see 
their way clear to prolong the levies, or to incur the 
extra expenditure without them. The depression has 
been so long and extended that unemployment is still 
very poate | 





The report of the Operative Cotton-Spinners is not 
so discouraging as might have been expected from the 
state of the cotton trades. But in the report short 
time is not counted, as it does not bring the members 
on the funds. The united membership of the Associa- 
tion was at date 19,469—an increase of 54 in the month, 





and of 1223 in the twelve months. The number of 
full financial members was 8336—increase of eight 
and of 124 respectively. Of the full members, only 
1.12 per cent. were on the funds each week, being 
entirely out of employment; in the previous month 
there were 1.46 per cent. But there were 1198 on the 
funds in each week through temporary causes, and 
2066 in the month previous. In the same month last 
ear 127 were out from the same causes, and 6719 were 
ocked out. Thirty per week were in receipt of acci 
dent pay. The total on the funds from all causes, 
and of all sections, was 1402 per week, or 16.81 per 
cent. of the members ; previous month, 27.54 per cent. ; 
and the same month a year ago, 82.24 per cent., duc 
to the lock-out. The officials dealt with 26 grievances 
of various kinds, as against 21 in the previous month. 
In all, 23 minor accidents were reported to the central 
office—26 in the previous month. Those for a year ago 
do not correspond by reason of the lock-out. In one 
case a member was granted 100/. for permanent dis- 
ablement, and in another 200/. was accepted as com- 
pensation from a company. In addition, 56 compensa- 
tion claims were sent to the employers, and 42 in the 
previous month. Since the Compensation Act came 
into force 3529 compensation claims have been sent in, 
most of them being settled without litigation. There 
was a net loss of 951/. 7s. to the funds in the month, 
and this, too, with an extra levy of 1d. per day for three 
weeks to date of report. 





The American Federationist for this month con- 
tains two important articles, one on ‘ Employers’ 
Liability Laws,” another on ‘‘ Trade Unions in His- 
tory.” The editorials deal with the then approach- 
ing ‘‘Convention, Work and Mission,” and ‘“‘ Home 
Again.” The Convention has now ended its sittings, 
and doubtless its conclusions, not yet to hand, have 
been in accord with the forecast of its leaders and 
organisers. The two important matters before the 
American trade unions and Labour leaders are the law 
as regards the right to boycott and the question of 
injunctions by the American courts of law. «On these 
subjects and others there is a special article by 
Mr. James Duncan, the first President of the American 
Federation of Labour. Mr. President Gompers con- 
cludes his series of articles on what he has seen, heard, 
and gleaned in his European tour. The series of 
notes on ‘* What our Organisers are Doing ” show how 
far-reaching the Federation is, not only in the States, 
but in Canada and in South America. 


In view of the probable General Election at an 
early date, the executive committee of the Miners’ 
Federation met in Birmingham last week to decide 
upon the candidates and the constituencies to be con- 
tested. There are already in Parliament eighteen 
miners’ representatives, and the executive approved 
of twelve more, already adopted by the local associa- 
tions, which are noir composed of representatives 
of miners, the latter being a majority in each con- 
stituency. The whole of the candidates approved by 
the executive have signed, or agreed to sign, the con- 
stitution of the Labour Party. The case of Messrs. 
Burt and Fenwick was not gone into, as the North- 
umberland Miners’ Association has not yet decided 
upon its course of action ; but, in so far as the execu- 
tive of the Federation is concerned, these two men are 
no longer regarded as loyal miners’ representatives, 
because of their refusal to sign the constitution, 
although the Association has joined the Federation. 
The case of Durham was not gone into, inasmuch as 
the Durham Miners’ Association has not sent in its list 
of candidates for approval. One of the two Durham 
Members has signed the constitution ; the other, Mr. 
John Wilson, who is the general secretary, has not. 
As the case now stands there will be at least thirty 
miners’ candidates at the General Election, and it is 
possible that there will be others. Five of the twelve 
new candidates have been fixed for Scotland: North- 
East Lanark, one; Mid-Lanark, one; North-West 
Lanark, one; West Fife, one; and North Ayrshire, 
one. Hitherto Scotland has not elected a miners 
candidate ; what the success will be now is uncertain. 


The strike in Sweden is not settled at date of writ- 
ing, but a step has been taken by the = which 
shows that the general lock-out has failed, just as @ 
general strike fails in all such cases. The employers 
have withdrawn the lock-out notices in the case ol 
one important section of the men on strike ; this makes 
it easier for the Government to enter into negotiations 
for arbitration. The policy of a general strike is most 
foolish, for thereby the men dry up supplies; it means 
the same for all practical purposes as the destruction 
of the commissariat in case of war—to be starved i! 
not slain. 





There were no real signs of material improvement 11 
the iron and steel trades at last week’s markets or on 
‘Change. The political situation and uncertainty 4 
to the Budget are causing a feeling of unrest in com- 
mercial and trading circles which tends to delay orders 
which otherwise might be placed. 
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AN INTERNAL-COMBUSTION PUMP, AND 
OTHER APPLICATIONS OF A NEW PRIN- 
CIPLE.* 

By Hersert A. Humpurey, Member (of London). 


Pumps play such an important part in every branch of 
engineering that no apology is needed in bringing before 
the notice of this Institution a construction of pump 
upon entirely new principles. Every engineer is familiar 
with pumps driven mechanically or by steam, and recently 
there has been considerable development of pumps driven 
by gas-engines. The South Staffordshire Mines Drainage 
Commissioners, for instance, have replaced steam-engines 
by gas-engines in five of their pumping-stations, with 
very beneficial results, the change having Jed to a con- 
siderable economy of working. ; 

Compound condensing direct-driven steam-pumps of 
modern construction and large size are among the most 
economical of all steam-using plants, and under favour- 
able conditions will give a pump-horse-power hour for an 
expenditure of 18 Ib. of steam. But at the other end of 
the scale we have the direct-acting steam-pump generally 
working with very little or no expansion. Such pumps 
are notoriously uneconomical, and frequently use 70 lb. to 
150 Ib. of steam per pump-horse-power hour. It is only 
the extreme convenience and oe of such pumps 
that induces engineers to tolerate their low efficiency. 

Economy of fuel is undoubtedly obtained when an 
internal-combustion engine is used to generate the power 
for driving a pump ; but by the time the mechanical effi- 
ciency of the gas-engine and the intermediate gearing is 
taken into account, one finds that the economy is con- 
siderably discounted, and such a combination of gas-engine 
and pump can never be regarded as a final solution of the 
problem. 

The author's aim has been to produce a pump of great 
simplicity and strength of construction, in which the 
explosive force is exerted directly upon the water, and in 
which no rotating fly-wheel, solid piston, connecting- 
rod, crank, bearings, or glands of any sort are required ; 
and as the results of his experiments several very suc- 
cessful types of pumps have been invented and set to 
work on a sufficiently large scale to demonstrate their 
utility and economy. 

The idea of exploding a combustible mixture of gas and 
air to produce pressure on the surface of water, with the 
object of raising the water, is, of course, not new, and 
attempts to put this idea into practice date back to 1868. 
The efforts have all been directed too much along the lines 
of ordinary pumps, in so far that the water lifted has 
always been forced past a non-return valve, and the opera- 
tion of such a valve with the explosive force behind it has 
been inevitably disastrous. In the types of pumps in- 
vented by the author there is, when the explosion occurs, 
a full-bore passage from the combustion-chamber to the 
final outlet, also some of the water pumped to a high 
level by the energy of the explosion is allowed to return 
again to compress a fresh combustible charge. When 
sudden changes of velocity occur in masses of a heavy 
and incompressible liquid, like water, great difficulty is 
found in controlling the movement of the liquid. All 
such difficulties are removed in the author’s pumps by 
allowing the movements of liquid to control the pump, 
and by causing the mass of liquid moved to be cnficently 
large, so that the velocities are never excessive. The 
mass of water forms a pendulum which swings between 
the high and low level, and, by its movement alone, serves 
to draw in fresh water, to exhaust the burnt products, to 
draw in a fresh combustible charge, and to compress the 
charge previous to ignition. With the movements of the 
liquid quite unrestrained by any of the usual mechanical 
appliances, the result isa pump which works with free- 
dom from shock and noise, and which requirés very few 
working parts. 

The subject attains a wider scientific interest from the 
fact that the apparatus follows a cycle in Which the ex- 
pansion of the burnt products is carried to atmospheric 
pressure, and. so involves a thermodynamic cycle of 
greater efficiency than can .be claimed for the Otto cycle. 
The underlying prinéip @8 of the invention are capable of 
application in many ‘aseful directions besides that of 
raising or forcing liquids, and are espécially adaptable 
to the compression of elastic fluids. -- “ 

The researches and experimental work, which have 
occupied three years, constitute an attack upon the gas- 
pump, gas-turbine, and gas-enginé problems, and these 
three have been so cldsely associated in the author’s mind 
that it is almost impossible: to treat the gas-pump as a 
thing apart. It seems natural and proper, therefore, to 
present the general scientific aspect of the problem first. 

Every text-book which deals with the theory of the 
fas-engine contrasts the theoretically perfect indicator 
lagram with diagrams obtained in actual practice. There 
18 no gas-engine on the market working on a cycle 
which permite expansion of the ignited gases to be carried 
beyond the original suction-volume. 





As a consequence, | 


stroke 
which 


(4) The exhaust stroke, which is another lon 
comparable with (3), but the exact length o 
— upon the clearance space. 

ll four strokes will be of unequal length, and a perfect 
gas-engine should be capable of meeting these conditions. 

Again, theory indicates. that for great economy we 
must have high temperatures, and in practice we lives 
that at such temperatures it is impossible to lubricate the 
piston unless the cylinder walls are cooled. The larger 
the diameter of the cylinder the thicker must be the 
walls of the cylinder to resist the bursting pressure, and 
the more difficult it becomes toconduct away the heat fast 
enough. Experiments have shown that with the largest 
cylinders now in use, having a thickness of, say, 4 in. of 
metal, the limit is nearly reached, so that if cylinder walls 
be made much thicker the lubricating oil would be burnt 
up and pre-ignition trouble would arise, even with a good 
circulation of cold water on the outside of the cylinder. 
Perhaps the chief ditticulty which designers of large gas- 
engines have had to meet are those arising from expan- 
sion and contraction of the cylinder and piston, which 
have necessitated somewhat complicated arrangements 
for cooling the latter by circulating through it high- 
pressure water, and the use of a large water-jacket in 
connection with the former. Broken cylinder-covers, 
jacket-castings, and cracked pistons are not nearly so 
common now as they were, thanks to the great ingenuity 
and skill displayed in their design ; but the necessity for 
meeting ae at all points has not tended to sim- 
plicity in the modern gas-engine. Some years ago the 
author carried out experiments with a Vogt gas-engine, 
and the trials dhewell eat internal cooling, arising from 
the use of a water-piston, was consistent with a high 
thermal efficiency. It seems logical, therefore, to con- 
clude that at least in large units the outside water-jacket 
will be dispensed with, and internal cooling substituted, 
and the ideal engine should possess this method of internal 
cooling. 

Let us now for one moment consider the actual con- 
struction of the gas-engine as it existsto-day. We finda 
solid piston with its water-cooling arrangements, its 
piston-rings, its piston-rod, and somewhat expensive type 
of gland packing, and the usual connecting-rod, cross- 
head, and guides, and then the crank-shaft and fly-wheel, 
with the massive bearings, lubricating devices, and strong 
framework. If we take the Otto engine as the simplest 
type of engine, and which often dispenses with the 
piston-rod, we yet have the two-to-one gearing, with the 
side shaft carrying the cams to operate the necessary 
levers and valves. How much of all this is really neces- 
sary? In answering this question a list of the actual 
essentials which a gas-engine must possess may be made 
out as follows:—A working cylinder, an inlet-valve for 
combustible mixture, an exhaust-valve for burnt products, 
a fly-wheel, and an ignition device. 

Obviously the numerous things which toa gas- 
engine outside of these essentials woul ily be dis- 
pensed with if it were possible to do without them, and 
we should then arrive at a gas-enging in which the energy 
was delivered direct to the fly-wheel without any inter- 
mediate gearing. To retain this degree of simplicity the 
fly-wheel would also have to fulfil the functions of a piston 
which draws in a fresh combustible charge and compresses 
it in the cylinder. If we imagine everything discarded 
which first principles do not demand as necessary, our 
ideal engine will have the following properties and parts :— 

1. It must be capable of giving four unequal strokes. 

2. It must utilise the whole possible range of expansion 
down to atmospheric pressure. 

3. The energy must be delivered direct to the fly-wheel 
without any intermediate parts. 

4. There must be internal-cooling arrangements, so that 
the cylinders may be made of any size within the limits 
of structural possibility. 

5. There must be an ignition device, but, as there is no 
two-to-one shaft to operate it, it must be entirely auto- 
matic, and depend only upon the compression pressure 
having reached a maximum. 

6. Difficulties connected with contraction and cxpan- 
sion must be eliminated. 

These conditions may look sufficiently, im ible, but 
the ideal engine must not only fulfil them, = be 
capable of meeting other requirements. Thus, it is 
surely not wise to take in a whole cylinderful of mixture 
when the output of the engine is only a fraction of its 
maximum ; all the strokes should be shortened up when 
the call for power is less, assuming, of course, that the 
number of strokes per minute are to remain constant, 
which is pe the case. 

Having evolved our conditions for an ideal engine from 
first principles only, the question is, How far can a prac- 
tical machine be made to meet these conditions ’ far 
asa prime mover on these lines is concerned, the author 
believes that a practical solution can be found, but the 
following considerations tempt him to depart from a 
direct solution. 

Granted that water is needed for internal cooling, then 
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when a gas-engine is working at full load the exhaust surely it is better to use a water-piston. If this piston is 


gases are rejected at a high tem 
sure of between 2 and 3 atmospheres. The energy thus 
wasted is a considerable percentage of the total energy 
converted into work, and we must put this waste down 
2san inherent defect in all existing types of -engines. 
The requirements for a perfect cycle are as follow :— 

(1) The suction stroke taking in the combustible mixture. 

(2) The compression stroke, the length of which is 
dependent upon the compression pressure desired. 

(3) The working or expansion stroke, which should be 
much longer than (1) in order to fully utilise the work of 
the expanding gases. 


* Paper read before the Institution of Mechanical 
Engineers, November 19, 1909, 
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rature, and at a pres- | made heavy enough, it may well serve asa fly-wheel, but it 


will be a reciprocating instead of a rotary fly-wheel. 
Here, then, the temptation to extreme simplicity comes 
in. Let us for the moment abandon the idea of a prime 
mover with a rotating shaft, and allow our water fly- 
wheel to so reciprocate that at each working stroke it 
leaves a quantity of water at a higher level or pressure. 
This only requires the fitting of a single water-valve, but 
our final apparatus then becomes a pump instead of an 
engine, and our gas-power appears as water-power. 

The arguments and conclusions having been stated, we 
are in a position to aay with a description of the 
apparatus employed the author in carrying out the 
principles involved. It should, however, be mentioned 
at the order in which the different types of apparatus 





are here described is chosen for logical seq aence, but is 
not that in which they were actually invented. 

Fig. 1, page 738, is a diagram of one of the simplest forms 
of construction. It consists essentially of a combustion- 
chamber A fitted with an inlet-valve B for combustible 
mixture, and an exhaust-valve C for burnt products. A 
pipe D connects the bottom of the combustion-chamber to 
a low-level tank E and toa high-level tank F, and between 
this pipeand the former there isa water-valveG. The inlet- 
valve B is normally kept shut by a spring, but the exhaust- 
valve C has no spring to hold it up, and falls by its own 
weight when pawl H is removed from under a collar J 
fastened on the exhaust-valve stem. This pawl is ope- 
rated from the water-valveG in the simple manner shown, 
so that, when the water-valve opens it releases the ex- 
haust-valve. Suppose all the valves shut and a compressed 
combustible charge to exist in the top of the combustion 
chamber. The rest of the chamber and the pipe are full of 
water. Explosion occurs at a sparking-plug K, and the 
increase of pressure drives the water downwards in the 
chamber, and forces the column of water contained in the 
pipe to move towards the high-level tank, so that a quan- 
tity of water is discharged intothistank. From the moment 
when ignition occurs to the time when expansion reaches a 

ressure equivalent to the static head of the water in the 
high-level tank, the excess pressure in the combustion- 
chamber has been increasing the velocity of flow towards 
the high-level tank, so that at the end of this period the 
column of water has a considerable velocity. The kinetic 
energy thus acquired causes the water to continue to flow in 
the same direction, until the pressure on the under side of 
the water-valve is less than that above the water-valve, and 
the difference of pressure causes this valve to open. This 
occurs when the products of combustion have expanded 
to about ee ogee pressure. The opening of the water- 
valve releases the exhaust-valve, and now water from the 
low-level tank flows past the water-valve partly to follow 
the column of water still moving towards the high-ievel 
tank, and partly to flow into the combustion-chamber to 
expel some of the exhaust gases. There is, of course, a 
tendency for the water to rise in the chamber to the same 
level as the water in the low-level tank; but usually a 
little before this level is quite reached the kinetic energy 
of the moving column has been expended in forcing more 
water into the high-level tank, and the column has there- 
fore come to rest. At this point of the cycle the spring 
on the water-valve quietly closes this valve, and is 
assisted by the water now trying to flow back from the 
high-level tank to the chamber. It cannot flow back far, 
because there is already a considerable quantity of water 
in the chamber, and as the column rises further it reaches 
the exhaust-valve, and, striking against it, shuts it by 
impact. The exhaust-valve is immediately locked shut 
by the pawl shown engaging under the collar of the valve- 
stem, and now that there is no longer any outlet for the 
small quantity of burnt products which remain, they are 
imprisoned in the top of the chamber and suffer compres- 
sion as the water continues to rise, until the energy thus 
stored in the compressed elastic cushion is equivalent to 
the energy given out by the falling water. Thus the 
elastic cushion serves to bring the column of water again 
to rest; and as the compression pressure considerably 
exceeds the static head of the water-column, a reverse 
flow is set up while this cushion expands again. If there 
were no friction losses, the water column would be forced 
back by the cushion to the same point as that from which 
it started—namely, to a level in the combustion-chamber 
alittle below the te of the water in the low-level tank, 
but it actually does not move quite so far. However, 
when the water passes the level of the exhaust-valve the 
elastic cushion is again at atmospheric pressure, and the 
further descent of the water in the combustion-chamber 
tends to create a vacuum, but the inlet-valve is only held 
shut by a light spring, and can therefore readily open to 
admit a fresh combustible charge during the rest of the 
descent, and until the water-column is once more at rest. 
The state of affairs now reached is, of course, still un- 
stable, because of the unbalanced pressure due to the 
head in the high-level tank, and this head produces a 
second return of the column, so that water ascends in 
the combustion-chamber and com s the fresh com- 
bustible charge. The explosion a the charge by means 
of the ignition-plug now starts a fresh cycle. The opera- 
tion of the apparatus is so simple that when an actual 
eppentns on these lines was first tried it ran steadily at 
the very first attempt. : 

Although the apparatus just described looks so simple, 
yet the calculations required in studying the pace on 
working conditions are very complicated. Up to the 
present the author has not been able to express the results 
of calculations in any general formula including all the 
variables involved. Integration on a time base is the 
only method so far used to follow out the conditions 
through a complete cycle. It is not, therefore, intended 
to deal fully with the theory of the pump, but some 
general observations will be of service. 

Height of Lift.—In the first place it will be observed 
that the uantity of water delivered considerably exceeds 
what might be described as the stroke of the pump, or the 
change in volume of the gases from the time they are 
pees until they expand to atmosphere. This is due to 
the water entrained from the low-level tank to follow the 
moving column of liquid going to the high-level tank. 
Consequently, if an indicator diagram al be obtained 
and the mean pressure of the stroke calculated, such pres- 
sure must be in excess of the equivalent pressure due to 
the head against which the water is raised. The burnt 
gases always expand down to atmosphere, therefore their 
mean pressure is less than that obtained in an Otto-cycle 

-engine since the stroke is so much greater, and, as a 
result, the head inst which the water is lifted is 
limited to some 35 ft. to 40 ft. in most cases, This limi- 
tation is, however, entirely overcome by one or other 
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of several arrangements to be described later, which 
enables water to be raised to practically any pressure 
which may be required, 

Length of Pipe.—The length of pipe between the com- 
bustion-chamber and the high-level tank must be suffi- 
cient to contain such a massof water that its kinetic | 
energy at maximum velocity shall ensure the burnt 


being expanded to atmosphere. This is the limiting | apparatus derivin 
i h 


condition, but the pump will work with any greater mass | 
of water. If we fix 10 ft. or 12 ft. per second as the | 
maximum velocity, then the smallest quantity of reci- | 
soning water can be calculated for a given set of con- 

itions. Theoretically, a comparatively short pipe of 
large diameter is better than a long pipe of smaller 
diameter, for not only can larger quantities of water 


Fig.1. DIAGRAM OF THE FIRST EXPERIMEN 
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bs pumped without exceeding the maximum velocity of 
flow, but the time of a cycle is less with the short pipe. 
With a given difference of pressure between the two ends 
of the column, the acceleration is the same per unit of 
cross-section for all diameters of pipe of the same length, 
and a given volume of ignited gases can therefore expand 
to atmosphere in a shorter time when the delivery main 
is of a larger diameter. In the pumps so far constructed 
the diameter of the delivery main has been made almost 
as large as the diameter of the combustion chamber, if the 
latter is of cylindrical form. The periodicity of the cycle 
also depends on the length of the discharge-pipe, and 
lengthening the pi uces the number of cycles per 
minute. It is found in practice that as the head inst 
the pump increases, the minimum length of the discharge- 
pipe must also be increased, so as to allow time for ‘the 
water from the suction-tank to rise in the combustion 
chamber before the column in the discharge-pipe returns. 

Supply-Tank.—Since the volume of combustible mixture 
drawn into the combustion-chamber is partly dependent 
upon the level of water in the supply-tank, anyalteration in 
this level affects the working of the pump and affords one 




















simple method of regulating the amount of energy de- 
veloped at each cycle. Thus, by raising the level of the 
water, smaller cha are drawn in, and, conversely, by 
lowering the level larger charges result. A float’ con- 
trolling the inlet to the supply-tank may thus be used to 
regulate the output and power. 

Compression Presswre.—The thermal efficiency of any 
its energy from the expansion of an 
ignited combustible mixture depends upon the pressure to 
which the mixture is comp: before ignition; there- 
fore high compression pressures are desirable within 
certain limits. The fact that the column of liquid which 
returns to compress the fresh combustible charge in the 
pump attains velocity in so doing, and then has its kinetic 
energy transformed into pressure energy, is most useful 
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tion-chamber, above the level of the exhaust-valve, 
forms a clearance space comparable with the clearance 
space of an ordinary Otto-cycle gas-engine, and th: 
products of combustion which remain in this space ari 
mixed off with the fresh combustible charge, and thus 
dilute this charge. This fact limits the amount of the 
clearance-space in its relation to the charge volume, and 
if this proportion is kept at about the same as in gas- 
engines—namely, about 20 per cent.—then it happens 
that, as the head against which the water is delivered 
increases, the maximum cushion pressure may rise above 
the explosion Hy sega This is specially the case if a 

ump, des for using small charges, is worked with 
co charges of combustible mixture, since this is equiva- 
lent to reducing the clearance-space ratio. Although an 





Fig2. COMPRESSION PRESSURE DUE TO A LIFT EQUAL TO 20LBS.PER SQIN. 
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DIAGRAM ILLUSTRATING METHOD OF ALTERING PERIODICITY BY 
ALTERING LENGTH (FOUR AVAILABLE) OF 
DISCHARGE PIPE. 
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in this respect, for it enables compression pressures to be 
used greatly exceeding the static pressures due to the 
head of water which causes the return flow. Fig. 2 will 
serve to make this clear. If the ordinate A B represents 
the pressure due to the static head of water, and if A D 
represents the distance through which the column of 
water moves while compressing the charge, the work done 
is represented by the rectangle ABCD. An equivalent 
amount of work must be stored in the compressed gases, 
but as their pressure was only that of the atmosphere 
at starting, their final pressure will be at E, so that the 
area A E D is equal to that of the rectangle, and the two 
shaded areas are equal to one another. 

As the compression pressure is raised, the average pres- 
sure throughout the stroke is also raised, which means 
that the pump can deliver water against a greater head, 








but the ter head causes a greater compression = 
sure, and hence the pump is largely self-regulating. Thus, 
if called upon to pump against a greater head, the com- | 
pression pressure automatically rises, and brings about | 
conditions favourable for the increased work it has to do. | 
Cushion Space,—The volume of the top of the combus- 
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astonishing amount of elasticity in working conditions is 
possible, yet it is desirable to overcome any objection 
which may be raised on account of the high cushion pres- 
sure. This can be done in a very simple way by making 
the clearance-space much greater than in an Otto-cycle 
engine and using an effective scavenging device, 50 that 
practically pure air exists in the clearance space, and the 
combustible charge drawn in can then be richer in gas. 

The clearance space being enlarged in this manner 
enables the requisite energy to be stored in the cushion 
at a lower maximum pressure. 

Scarenging.—Positive scavenging arrangements, when 
applied to gas-engines, involve the use of pumps of some 
kind, and therefore add to the number of parts and to the 
complication of the apparatus. In the author’s pump 
scavenging is a very simple matter, as it is only necessary 
to ensure that there is sufficient inertia in the water D 
the supply side to prevent this water flowing so quickly 
into the delivery-pipe as to meet the full requirements ot 
the moving column, and the resukt is at once to cause th: 
moving column to draw of its water supply from the 
combustion-chamber and thus lower the level therein. 
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Then, instead of exhaust products flowing outwardly past 
the exhaust-valve, when the exhaust first opens, air will 
be drawn in past this valve, and later, when the water 
rises in the chamber, to drive out the burnt products, it 
will leave a mixture of air and products in the cushion 
space. This, in fact, is what happened in the first pump 
constructed, for however close the supply-tank may be to 
the delivery-pipe, there is enough inertia to produce the 
effect. If a long exhaust-pipe is used to conduct away 
the burnt gases, these gases alone would be drawn back, 
and, as it is not desirable to work without an exhaust- 
pipe, the scavenging effect can be turned to much better 
advantage by in ucing a special scavenging-valve and 
giving the combustion-chamber a suitable shape, and this 
has been done in later constructions. 

Operation of the Valves.—All three valves being at 
liberty to move, so soon as there is any difference of 
pressure to move them, open and shut quietly unless the 
8 of working is allowed to become too great. The 
shutting of the exhaust-valve by the impact of water upon 
it was not expec to take place with such absolute 
certainty and precision as is actually found ; indeed, the 
exhaust-valve was not originally designed as a simple 





Fig.6. DIAGRAM OF MODIFIED) ™ 
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valve, but when this simple form was tried, it worked so 
well that its adoption now forms one of the features“of 
the ump. 

The suction which produces scavenging also tends to 
open the inlet-valve, Fig. 1, and draw in some combus- 
tible gases which might then be wasted by passing away 
in the exhaust. This can be prevented by tightening u 
the spring on the admission-valve, but this meth 
involves frictional losses in drawing in the charge. This 
difficulty, and also the necessity for some connection for 
operetta the exhaust-valve from the water-valve, is 
obviated by the introduction of a new design of valve- 
gear, which is described later; and in pumps as now con- 
structed the inlet and exhaust-valves mutually control 
one another, so that no connection with the water-valves 
is wanted, 

Starting, S ing, and Controlling.—In first starting 
the pump all that is necessary is to allow a charge of com- 
pressed air to flow into the combustion-chamber, and so 
de aon the water-level a little below the usual c 
volume. If the exhaust-valve is now forcibly opened, the 
water will rise in the chamber, close the exhaust-valve, 
and give the cushion and charging strokes. The charge 
drawn in is then fired and the pump starts working. If 
the pump is at work, and it is desired to stop, it is only 
necessary to switch off the current which operates the 
sparking-coil. The pump then stops, with a charge of 
unexploded mixture in it, and can at any time be started 
again by merely switching on the current. Such simple 
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the pump to be controlled from a distance; in fact, it can 
be operated from a switchboard at any convenient place. 

The general methods of controlling a gas-engine are 
applicable to the pump. Thus the inlet-valve may be 
fitted with a throttle-valve controlled by the pressure or 
height of the water, and either the mixture or the gas 
alone may be governed according to the power to be 
developed. There is, however, something to be said for 
allowing the pump always to work at maximum capacity, 
and then a float on the high-level tank may serve to cut off 
the ignition, and to switch it on again as the water rises 
and falls between two fixed levels. The methods of con- 
trolling the pump by altering its periodicity have already 
been refe to, and it is easy to arrange that a portion 
of the delivery-pipe shall be cut out or put into action 
so as to alter its effective length. This may be done by 
valves, as shown diagrammatically in Fig. 3. Thus the 
longest pipe route between the chamber A and the high- 
level tank will be when valves B and C are closed and 
valve D open, and the shortest route will be when valves 
B and C are open and valve D closed. 

Ignition Apparatus.—The author has invented an igni- 
tion apparatus in which ignition is determined by the 


























Fig.7. DIAGRAM OF DOUBLE BARREL 


TWO-CYCLE PUMP. Se ss eT 
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The action of the <ppentes is as follows:—At atmo- 
spheric pressure switch-arm-j is against stop p, switch b 
is open, and switch a is closed. As the pressure rises 
switch-arm j passes over the contact to stop o and on 
further increases of gee switch b is closed by the 
action of its spring. This state of affairs continues until 
the compression pressure has attained its maximum, and 
begins to decline slightly, the band in the meantime 
slipping round pulley g. As soon, however, as a very 
small decrease in pressure takes place, the friction of the 
band on the pulley causes the switch-arm j to pass 
on to the contact k, and, the other two switches bein, 

closed, sparking occurs. he charge is thus fired, 
and the increase of pressure arising from the explo- 
sion causes the switch-arm to pass to the stop o and 
also opens switch a. Expansion now takes place, and the 
switch-arm passes from stop o to stop p as the pressure 
diminishes, and then switch a closes and b is opened, so 
that we again arrive at atmospheric pressure with every- 
thing in readiness to start a fresh cycle. In the type of 
pump already described the cushion pressure gives rise 
to another maximum ; but this pressure being above the 
range of the compression pressures, switch a is then open, 
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Fig.10. DIAGRAM OF A PUMP USED FOR 
DRIVING AN AIR-COMPRESSOR. 


Fig.9. ADDITION AT END OF DISCHARGE 
PIPE WHEN HIGH LIFTS ARE 
REQUIRED. 
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compression pressure reaching the maximum incidental to 
each particular charge. It will be sufficient to describe one 
form of the apparatus, which is shown in Fig. 4 (page 738), 
and is intended to work on the high-tension system with 
the use of an induction-coil. The low-tension circuit sup- 
plying the coil is capable of being broken at three points 
by switches marked a, b, and c. When all three switches 
are closed simultaneously, sparking occurs. In the appa- 
ratus shown there is a piston d acted upon by the water 
in the chamber, so that the pressure which exists at any 
moment in the combustion-chamber is transferred by 
means of a water connection to the apparatus, and acts 
7 the right-hand side of piston d, causing compression 
of the spring e and a movement of the piston-rod to the 
left. The piston-rod which projects outside the ‘cylinder 
has attached to it one end of a band f, which passes over 
a pulley g, and has its other end attached to a spring h, 
and in turn the pulley g carries a switch-arm j, which has 
its movement limited by two stops. When ing 
between these stops it rides over contact k, and closes 
the circuit so far as this switch is concerned. On the 
piston-rod is a collar /, which at pressures below the 
desired range of compression pressures moves switch-lever 
m and breaks the circuit at this point, and at pressures 
above the range of compression pressures moves switch- 


snd instantaneous means of starting and stopping enable | lever n and breaks the circuit at this other point. 





and the of the switch-arm j over the contact k 
does not in this movement produce a spark. This igni- 
tion apparatus is applicable to all ty of the author’s 
pumps, and entirely safeguards any chance of pre-igni- 
tion, since ignition can only occur just after the compres- 
sion pressure has attained its maximum. When the 
pump is to run at a steady load it is sometimes convenient 
to cut out the operation of the switch-arm j and to set 
switch } in such a position that it closes just at the right 
compression pressure, or slightly before it is reached. 
In this case there is another spark produced on the 
cushion stroke, but as there is then no mixture to 
fire, it does no harm. The author has also invented an 
ignition apparatus which will produce a spark slightly 
before the maximum compression pressure, whatever this 
maximum pressure ma, ; but the ap tus just de- 
scribed has been found so satisfactory that it has been 
used throughout most of the experiments. 

Two-Cycle Pumps.—The pump so far described is what 
may be called a four-cycle pump, because there are two 
outward and two inward movements of the column of 
liquid in each complete cycle. It would clearly be ad- 
vantageous to suppress the cushion stroke and the suction 
stroke, and so produce a two-cycle pump. We are 
familiar with two-cycle gas-engines in which outside 
pumps are used to draw in the gas and air and to force 
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them into the working cylinder. But the production of 
a two-cycle pump is arrived at without any sach com- 
plication, since no outside pumps are required. Up to 
the present, four types of two-cycle pumps have been 
constructed, and of these the simplest to explain is that 
shown in Fig. 5 (page 738), where A is the combustion- 
chamber fitted with an inlet-valve B for combustible 
mixture, and exhaust-valve C for burnt products. The 
bottom of the chamber is attached to a pipe having two 
branches D and E, and a single-valve F which can c’o3e 
communication with either of the branches. One branch 
leads to a supply-tank containing water at a level xz, 
the other branch leads to the delivery-pipe and the high- 
level tank, and is fitted with a water-valve G, which in 
this case is shown as closing a suction-pipe dipping into 
a low-level tank H. When the valve F is in the posi- 
tion shown by full lines, and the compressed combustible 
charge exists in the top of the chamber A, explosion takes 
place, and water is driven along the delivery-pipe towards 
the high-level tank, the gases meanwhile “es and 
imparting velocity to the column of water. When expan- 
sion has been carried to atmospheric pressure, the exhaust- 
valve opens, and by this time the pressure on the left- 
hand side of the valve F will exceed the pressure on the 
right-hand side, and the valve will swing across so as to 
open communication between the combustion-chamber 
and tank J, and to close communication with the delivery- 
pipe. The moving column of water now has to entrain 
more water by pines Pm it up from tank H past valveG to 
follow the moving column. In the meantime the water- 
level in the combustion - chamber being considerably 
below the water-level in tank J, water will rise up in the 
combustion-chamber, close the exhaust-valve by impact, 
and cushion the burnt products imprisoned in the top of 
the chamber above this valve, until their pressure exceeds 
that due to the static head of the liquid in tank J. A 
reverse flow now occurs as the compressed cushion ex- 
pands again, and acharge of combustible mixture is drawn 
into the combustion-chamber, If there is still time for 
the action to take place, there will be a slight compres- 
sion of the fresh charge by water again se from 
tank J into the chamber, but the main compression of the 
charge occurs when the column of water in the delivery- 
pipe, having come to rest, returns, again closing valve G 
and forcing valve F from its dotted position back to the 
full-line position, thus giving free communication between 
the delivery-pipe and the combustion-chamber, and clos- 
ing communication with tank J. When the water-column 
has been brought to rest by expending its energy in com- 
pressing the charge, a sae: 4 at the ignition-plug ignites the 
charge, and a fresh cycle is started. It is not necessary 
that the level of the water in tank J should be above the 
exhaust-valve, because if it is at a level y y the oscillation 
which takes place from the tank to the chamber may still 
carry it far enough up the combustion-chamber to close 
the exhaust-valve. the return flow, which draws in the 
new charge, will then be due to gravity, as the liquid in 
the chamber tends to regain the level of the water in tank 
J. It is desirable that a pump so constructed should 
have a dashpot to control the movements of valve F, so 
that it comes slowly on to its seat in the dotted position, 
and gives time for the water to be started in motion past 
valve G before comraunication with the combustion-cham- 
ber is entirely cut off. If this valve is also controlled in 
its action of closing on its other seat, it may be arranged 
that the quantity of water which escapes past the valve 
back to tank J shall be equal to the quantity of water 
which moves from tank J to the chamber, and in this case 
the whole of the water delivered is drawn from tank H, 
and the returning column in the delivery-pipe will then 
acquire a higher velocity than it would otherwise attain, 
and thus give a higher compression pressure. 

A modification of this pump is shown in Fig. 6, which 
simplifies the arrangement and permits the use of only 
one water-valve. In this case, between the supply-tank 
and the combustion-chamber, there is enough pipe to 
give a certain amount of inertia, and on this pipe 
is a stand-pipe, open at the top, up and down 
which the water oscillates. Suppose that explosion 
and expansion have occurred and water is being drawn 
past the valve A. It is clear that the supply will be 
drawn from the source which offers least resistance, 
so that the water contained in the stand-pipe will 
first flow past valve A, to be followed by water 
from pipe B, so soon as the greater inertia of this mass 
allows it to flow forward. When, however, the water in 
the pipe B has once been set in motion, its momentum 
keeps it moving, although valve A may be shut, so that 
it causes the level to rise in the stand-pipe even above the 
level of the water in thesupply-tank. This brings about 
a condition of affairs in which, when the water-valve A 
again opens, the level of the water in the stand-pipe is 
considerably above the level of water in the combustion- 
chamber. A quick rush of water, therefore, takes place, 
and the oscillation carries the water up the combustion- 
chamber to close the exhaust-valve. ‘The necessary supply 
for this having come from the stand-pipe, its level is 
lowered until it is below the exhaust-valve, and, con- 
sequently, gravity causes the leve: of water to fall in the 
combustion-chamber and so draw in a fresh charge while 
the column of water in the discharge-pipe is still moving 
outwardly. The return of the column from the discharge- 
pipe closes valve A and compresses the new charge ready 

or a fresh cycle, 

Passing over a large number of modifications of the 
types of pumps so far dealt with, we come to a pump 
having two chambers, in which the explosions take place 
alternately. A diagram of this arrangement is shown in 
Fig. 7, and one of its chief differences from the other 
pumps is found in the fact that the introduction of the 
combustible charge does not depend either on cushioning 
or on an oscillation of the kind described. Both chambers 
are fitted with the usual inlet and exhaust-valve, but a 





single water-valve suffices to supply both chambers. 
Suppose all the valves are shut, and that in the first 
chamber there exists a compressed combustible charge, 
and that the second chamber is full of water. Explosion 
occurs in the first chamber, and water is driven down- 
wards and outwards from this chamber towards the high- 
level tank. As the gases expand a pressure is reached 
which can no longer sustain the water-column in the 
second chamber, so that the water-level in this chamber 
falls and a fresh charge is drawn into this chamber. 
When expansion is completed, we have, therefore, burnt 
products in the first chamber, a fresh charge in the second 
chamber, and water at a higher level in the supply-tank 
than in either of the chambers. Consequently water 
flows from the supply-tank towards both chambers and 
partially clears the frat chamber of burnt products by 
rising tu nearly the level of the water inthe tank. Water 
has been entrained through the water-valve to follow the 
column of water flowing towards the high-level tank, 
and as this column comes to rest and commences to 
return again, it closes the valve and flows mostly into the 
first chamber, from which the burnt products have a free 
exit past the exhaust-valve. As the water reaches the 
exhaust-valve, and shuts it, it finds only a very small 
cushion space in the top of this chamber, and its flow in 
this direction is therefore almost immediately arrested, so 
that the energy of the returning column is now obliged to 
expend itself in compressing the combustible charge in 
the second chamber. When this compression is com- 
plete, and the water once more at rest, the cycle is ready 
to be repeated by an explosion occurring in the second 
chamber. It will be noticed that when compression 
occurred the returning column had already moved some 
distance while exhausting products from the first cham- 
ber, and therefore it had an initial velocity when omens 
compression which causes the maximum pressure reach 
with this pump to exceed the compression gran 
attained with the same head of water in the other type: 
of pumps. This pump is therefore suitable for ee 
lifts where high-compression pressures could not other- 
wise be obtained, and the gear required to operate 
the valves, although inter-locking, is quite simple. A 
very powerful suction stroke is obtained in this pump, 
because there is a tendency to draw in a charge of com- 
bustible mixture equal in volume to that of the expanded 
products. Considerable throttling is therefore necessary, 
and it is very easy to work this pump on a small suction- 
producer plant offering high resistance to the passage of 
gas. It should be stated that this pump ran perfectly 
well at the very first attempt to start it. 

The first pump invented and tested by the author was 
not one of those so far described, but was a two-cycle 
pump of more complicated construction. There were, as 
shown in Fig. 8, two water-valves a and b in the supply- 
pipe, one of which, a, was un ordinary mushroom-valve, 
normally held closed by a spring, and the other a valve 
actuated by trip-gear when the velocity of the inflowing 
water reached a certain?predetermined amount. The point 
of tripping was camel by balancing the centrifugal 
force of the water flowing round a bend and acting 
upon a curved plate c against a spring d which tended 
to pull the plate into the stream-lines. The trip-gear 
was also utilised to open and shut the inlet and exhaust 
valves on the top of the combustion-chamber. The action 
of this pump is as follows :—When the column of water 
in the discharge-pipe has returned to give the compression 
stroke, valve a is shut and valve 6 is open. Ignition now 
oceurs, and the water is forced downwards and outwards 
from the combustion-chamber, so that the column of 
water attains velocity, and as the expanded masses 
approach atmospheric pressure, valve a opens, and water 
is entrained to follow the moving column towards the 
high-level tank. Some water also flows into the com- 
bustion -chamber, and discharges the burnt products. 
The rush of water round the bend in the supply-pipe 
forces the curved plate into the recess, sets the trip-gear, 
and opens the exhaust valve, thus allowing the inflowing 
water to drive out the whole of the burnt products. When, 
however, the velocity has diminished so that the curved 
plate can be pulled out by the spring, valve } is dropped, 
and the supply-water is cut off. At this time, however, 
the outwardly-moving column has not come to rest, so 
that its further movement may be utilised to draw water 
from the combustion-chamber. This, in turn, will cause 
a new charge to be drawn into the chamber until the 
column of water ceases to move. The return flow now 
commences, and valve a, in shutting, opens valve b, com- 
—— occurs, and the cycle is y to be repeated. 

he cycle of this pump is as theoretically perfect as any 
of the others ; but difficulties were encountered in obtain- 
ing uniform working, and the experiments on this type 
were abandoned, 

Pumps for High Lift.— When it is desired to lift 
water toa height exceeding the head equivalent to the 
mean pressure of the indicator diagram, an attachment 
is added at the end of the discharge-pipe, as shown in 
Fig. 9. This addition may consist of a small air-vessel 
placed at the end of the discharge-pipe close to the large 
air-vessel, into which the high-pressure water is to 
delivered. The inlet into the large air-vessel is fitted 
with a non-return valve, and the action, when working 
in conjunction with a two-cycle pump, is as follows :— 
When the explosion occurs in the pump-chamber the 
water is fo along the discharge-pipe and rises in the 
small air-vessel, gaining velocity and compressing the air 
therein until the rise in pressure is sufficient to open the 
valye. The energy of the water column is then spent 
in delivering water into the larger vessel, and any back- 
flow from it is prevented by the valve closing. There is 
now sufficient energy sto in the compressed air in the 
small chamber to produce the return flow of the column 
towards the pump required to compress the next combus- 


tible charge ; then the whole operation is repeated. The! 





amount of air in the small vessel has to be adjusted accord- 
ing to the pressure in the large vessel, and the air may 
expand below atmospheric pressure on the return stroke. 

Pumps as Air-Compressors.—The extreme flexibility of 
the author’s system is shown by the readiness with which 
it can be adapted to the case of compressing air. The 
column of liquid which reciprocates backwards and for- 
wards from and to the pump can be made to enter an air- 
compre chamber fitted with suitable valves attached 
to the end of what has so far been called the discharge- 
pipe. The energy of the moving column of water is 
utilised tocompress air, and also to store sufficient energy 
in an elastic cushion to produce a return flow towards the 
pump to give the compression stroke. This movement 
of the column also serves to draw a fresh quantity of air 
into the compressor. The action may be seen from the 
diagram of Fig. 10, where, for the sake of variety, the air- 
compressor is shown attached to a four-eyeis pump. 
The pump-chamber A is connected to the compressor- 
chamber B by means of the pipe C, and the quantity of 
reciprocating water is such-that when the level is high in 
the pump-chamber it is low in the compressor-chamber. 
The air-compressor chamber is fitted with an inlet-valve 
D, an outlet-valve E, and two other valves F, G, which 
normally remain open under their own weight, and are so 
laced and constructed that they allow air to pass them, 
ut not water, since the impact of the latter is sufficient to 
close these valves. Imagine that there is the usual com- 
pressed combustible charge in chamber A and a charge of 
air at atmospheric pressure in chamber B. Ignition occurs 
in chamber A and drives outwardly the column of water, 
so that the level rises in chamber B. Valve G, being open, 
allows air to escape to atmosphere while the gases are 
pains and imparting kinetic energy to the moving 
column ; but so soon as the level of water reaches the 
bottom of pipe H, which projects into the chamber, the 
water, trying to rise in this pipe, shuts valve G. The 
remaining air then suffers compression until the pressure 
at which the air is discharged 1s reached, when valve E 
opens and air is delivered under pressure. Next, the 
water reaches the level of pipe J, and, in attempting to 
escape with the air, shuts valve F. There being no 
further outlet, the imprisoned air is cushioned and the 
water column brought to rest. Thecushion now expands 
again and gives a reverse flow, which drives out the pro- 
ducts of combustion from the pump-chamber, gives the 
cushion stroke in that chamber, and causes the cushion 
expansion and suction stroke which follows. All that has 
neues in the compressor chamber is that the water 
level falls, air is taken in and suffers compression again, 
but not to the extent which causes any air to be dis- 
charged. The pressure reached, however, is sufficient to 
give a second return flow and compress the newly-drawn- 
in combustible charge in the pump-chamber, and the cycle 
is ready to be repeated. As the water level falls in cham- 
ber B, valves F and G fall by their own weight. It will 
be observed that by altering the extent to which pipe H 
projects into the air-compressor chamber the quantity of 
air acted upon may be varied, and this forms a ready 
means of adjusting the work of the compressor to deliver 
a greater quantity of air at a less pressure, or a less quan- 
tity of air at a greater pressure. Greater elasticity in 
meeting all possible conditions is provided in the case 
where water may be taken in or discharged at valves 
placed one close to the pump and one close to the com- 
pressor ; but it would occupy too much time to deal with the 
very large variety of air-compressors which the author 
has invented in connection with his pumps. Naturally, 
the two-cycle pumps are better suited for this class of 
work than the four-cycle pumps, and it should not be 
overlooked that as there is no solid piston, the space in the 
top of the air-compressor chamber may contain vertical 
sheets of wire gauze, which hold water and present a very 
large contact surface for cooling the air, and rendering 
the compression almost isothermal. The water which 
abstracts the heat does not remain in the chamber, for, 
in the case cited, where water-valves are used, water is 
taken in and discharged at each cycle, and an automatic 
circulation through a cooling-tank is set up. It is only 
necessary to make the tank of sufficient capacity to effect 
the required cooling. 


(To be continued.) 








THE ADAMELLO Power PLant, Nortu Iraty.—Messrs. 
Escher, Wyss, and Co., Ziirich, Switzerland, are at present 
putting down the turbines and pipe-lines for the above 
power plant, where about 28,000 horse-power are generated 
under a gross head of 3060 ft. The water is supplied by 
a river, which has its source in a small lake situated in 
the Adamello Mountains, Italy, not far from the Aus- 
trian frontier, and called Lago d’Arno. The river has 2 
total fall of 41600 ft., and the upper portion of this is being 
utilised first. The installation 1s expected to start running 
next year. Two pipe-lines, each about 1650 yards long, 
are to lead the water down to the power-station; the outside 
diameter of the pipes varies from 3 ft. to 2 ft., and their 
thickness varies between ,’; in. and 1,;in. The upper por- 
tion of each pipe-line consists of riveted pipe someens, the 
lower part of welded sections, the material being Siemens 
Martin open-hearth steel. The stress under normal pres- 
sure varies from 8500 Ib, to 11,400 Ib. per square inch. 
Four generator-turbines will be installed, each calculate: 
to develop 6600 horse-power, working under a 3000-ft. 
head, and running at a speed of 420 revolutions per minute. 
The turbines are of the one-jet, high-pressure, impulse 
type, the jet having a diameter of about 3 in.; the turbines 
are fitted with deflecting nozzles. The installation 1s con- 

leted by two exciter turbines, each calculated for 500 

orse-power ; their design is similar to that of the gene- 
rator-turbines, The jet a these smaller turbines is about 
lin. The whole of the hydraulic machinery, including 
the pipe-line, is supplied by the Ziirich firm. 
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THE CORROSION OF COPPER AND BRASS. 


Notes on some Probable Causes of the Corrosion of 
Copper and Brass.* 


By E. L. Rueap, F.I.C. 


Tue corrosion of copper and its alloys has, more particu- 
larly during recent years, been forced upon the notice of 
metallurgists and engineers by the many instances of 
failure of these metals when subject to conditions under 
which previously they had been found to be sufficiently 
resistant. 

These metals are usually employed because their dura- 
bility is greater than the cheaper but stronger metal— 
iron; and if this is doubtful, or if premature failure 
occurs, any advantage in using ae Sapa. Bearing 
in mind the nature of the uses to which they are put, the 
importance of the conditions influencing the rapidity of 
corrosion will be obvious. - : 

Enunciation of a few of the more common cases in which 
corrosion occurs may be useful. 


(i.) The corrosion and pitting of the tubes of surface- 
condensers, more particularly those using sea 
and estuarine waters for condensing purposes. 

(ii.) The decay of Muntz metal sheathing, bolts, and 
the underwater fittings of ships : 

(iii.) The deterioration of brazing alloy in copper pipes. 

(iv.) The corrosion of steamship propellers. _ . 

(v.) The ae of the interior of locomotive boiler- 
tubes. 

(vi.) The rapid corrosion of copper sometimes noted on 
articles built up from sheet-copper, and subject 
to the action of fire-gases. 


In many cases when corrosion occurs the deterioration 
of the metal does not at once reveal itself, and in others 
is only apparent when rupture takes place. 

Whether the corrosion is or is not palpable depends 
largely on the appearance, and on theadherence or other- 
wise of the product of corrosion. If the product be 
soluble, it will be removed from the surface as formed and 
a reduction in thickness will occur. The rapidity of this 
solution will depend on the solubility of the product and 
on the renewal by agitation of the solvent to prevent satu- 
ration taking place. : 

In some cases the first product of the action may be 
soluble, but the removal in solution may be prevented 
by secondary reactions resulting in the precipitation of 
some of the dissolved matter in another form. This 
probably occurs in the case of brass, which, during corro- 
sion, loses zine and becomes enriched in copper. Other 
chemical changes may lead to the production of insoluble 
adherent residues. 

Obviously the most dangerous cases of corrosion are 
those in which the object retains its shape and size, and 
those that occur in situations where periodical examina- 
tion is not possible. It is for purposes like these that 
copper alloys are commonly applied on account of greater 
durability. 

Many of the instances of failure recorded show that the 
causes tending to promote corrosion are of a complicated 
character. The general conditions in two cases may be 
apparently alike, and trouble may arise in one case and 
not in the other; while the adoption of precautions indi- 
cated in one instance may not succeed in preventing a 
similar failure in what appears to be an identical case. 

Particulars of corrosion of brass and Muntz metal are 
given in a paper by J. T. Milton and J. Larke.t 

In condenser tubes the corrosion results in the forma- 
tion of (1) longitudinal grooves, (2) pitting and perfora- 
tion of the tube, and (8) the formation of plugs of spongy 
copper, in addition to the more or less uniform reduction 
in thickness that gradually takes place in tubes that 
behave satisfactorily. 

The pits or holes are funnel-shaped, with the wide end 
of the pit on the water side of the tube. Occasionally 
such tubes show wastage from the steam side, but it is 
then more generally diffused. Pitting may extend over 
the whole surface, but it is more common on the side which 
is lowest when the tubes are in position.t The pits are 
more or less in lines, but frequently some are much more 
pronounced, and are irregularly placed. 

The plugs of spongy copper may extend through the 
thickness of the tube, so as to allow them to be pushed 
out. They are, roughly, circular, and could not have 
remained unalloyed in the manufacture of the tubes, as 
in that case they would have become elongated in the 
drawing of the tube. They could only result from the 
removal of zine or by redeposition of copper. 

lhe interior of the tube, when removed from the con- 
denser, may be almost free from deposit, or there may be 
a considerable amount. In the event of serious corrosion 


the latter is often the case. This deposit consists of 
matter produced by the corrosion of the metal formin; 
the body of the tube or by material mechanically carri 


in by the cooling water. 

Sometimes much hydrated oxide of iron is present in 
the deposit, and frequently organic matter. Occasionally 
cinders form part of the solid matter present. The accu- 
‘ulation of this matter points to the water current being 
too slow to carry it away ; it will consequently be more 
strongly heated. 

Rapid failure of condenser tubes is generally accom- 
panied by deep local pitting. Tliose that last for long 
periods show more or less uniform corrosion. 

{n Muntz metal and other similar alloys used as sheath- 
ing, tube-plates, &c., the corrosion may extend inwards 





* Paper read before the Institute of Metals at Man- 
arg October, 1909. 

| Proceedings of the Instituti ivil Engi 
April, 1903, ¥ es pa e ce of Civil Engineers, 
E; Tomlinson, Proceedings of the Institution of Civil 
-ligineers, vol. cliv., page 172, 





from the surface, though not equally from every part, till 
the whole mass is completely changed. The residue is 
brittle, breaks with a dull fracture, but yields a bright 
surface when filed. In other cases where rapid circulation 
effectually removes the products, general wastage accom- 
panied by pitting may occur. 

The corrosion of locomotive tubes generally. results in 
the scaling of the tube, with more of Tees roughening of 
the interior. This in some cases takes place rapidly. 
The deposit contains oxide and chloride of copper in large 
amounts, in addition to smaller quantities of sulphate. 
In one instance the author found 43 per cent. copper, 
18 per cent zinc, and 1.87 per cent. sulphur present in the 
deposit removed from the tube. 

The following analyses, quoted from Milton, show the 
compennen of the sound and deteriorated portions of 
a tube-plate and a diaphragm-plate of a condenser : — 





| 


-- Copper.| Zinc. Iron. | Tin. | Lead. 





| 
| | 
| pe. .C. .C, .C, 
Tube - plate, count | . . Be 4 


portion .. ..| €9.07 | 39.07 1.01 0.22 0.€3 
Tube-plate, cosveted 
portion ..  ../ 8217 | 17.26 | 0.22 | 031 0.04 


Diaphragm - plate, 





sound portion -| 61.48 38.28 0.°8 trace 0.16 
Diaphragm - plate, | | | 
corroded portion..| 69.87 | 29.85 | 0.12 trace ; 0.16 


| 





showing an increase of 8 and 23 per cent. of copper re- 
spectively. 

The suggestions put forward in explanation of this 
peculiar behaviour are based on 

1. Selective chemical action. 

2. Corrosion resulting from chemical action set up, or 
promoted by, the electrical conditions resulting from the 
presence, side by side, in the alloy, of different components 
containing the constituents of the alloy in varying pro- 
portions, or from the presence of inoluded impurities. 

3. The effect of vagrant electric currents escaping from 
the electrical equipment. 

It does not seem possible for the first to take place 
unless affected by the second to a greater or less extent, 
but the electromotive force resulting from the contact of 
copper with zinc alloys containing it in large amounts is 
very feeble, amounting only to a fraction of a volt—in 
every case less than ;$; when immersed in sea-water. 
This it would be difficult to assume as being sufficient to 
produce the rapid corrosion that sometimes occurs. 

In the consideration of conditions affecting the be- 
haviour of such brass-work it is necessary to bear in mind 
the nature of the metal, the treatment it receives during 
manufacture, the materials with which it comes into con- 
tact during use, and other circumstances, such as tem- 
perature, which may affect it in any way. 

The nature of the metal and the effects resulting from 
the separation of different components of varying compo- 
sition, as also the protecting influence of metals, such as 
tin, added in anal enlie. have received full attention 
at the hands of Professor Arnold, J.T. Milton and Larke, 
and others, and the conclusion arrived at—viz., that a 
dual structure is conducive to the rapidity of attack— 
appears to be established. 

t does not, however, account for the irregular manner 
in which such corrosion often takes place. The care 
exercised, in the case of metals having a simple structure, 
in the manufacture of the alloys in the use of pure metals, 
and in other ways, must ensure uniformity of composi- 
tion. With a view to contributing to a solution of the 
difficulty, the following experiments were carried out. 

Samples of hard an soft copper and brass were sub- 
mitted to corrosion. The rate of solution in salt water 
is slow, and permits, during the lapse of time necessary 
to produce a sensible effect, considerable secondary 
changes. . In consequence corroding solutions of a more 
active nature were > 

In one set of experiments solutions of ferric chloride of 
1 and 2 per cent. strength were employed. The salt used 
was the ordinary commercial article, showing a slightly 
acid reaction. 

The plates were of 26 gauge, with an exposed surface 
of 36 square inches. They were completely immersed in 
the solution. The amounts of metal dissolved were in 
the following proportions :— 





7 
No. of Hard Soft 








No. of 

Experi- | Solution Used. Brass. 

= Lar Hours Copper. |Copper. 
1 il percent, ferric chloride 20 jl 19 49 
Z [2 ws ” ” 20 151 88 81 
$8 2 » ” ” 20 100 | ® 86 
4 i2 a Pad 48 137. | 147 133 


| 


The plates on removal from the liquid presented a 
blueish-black appearance. The film wasevidently cuperous 
chloride, for on exposure it became green, and could 
washed away. It was completely soluble in hydrochloric 
acid, and this was used to remove it. In removing the 
film from the hard copper, a series of parallel bands 
develo in the direction of the length. It might be 
that these bands represent regions of unequal hardness 
resulting from unequal pressures during cold rolling, 
which, being unequally acted on, were coated wit 
ditferent thicknesses of deposit. 

The brass plates, one side of which was polished, 
showed copper enrichment round the cut edges and on 
the polished sidg. This reddening was in some cases con- 
fined to the polished side, but in others marks, apparently 
scratches, or caused by mechanical means, also showed a 
deposit of copper. The enrichment on the polished face 
was in some cases generally diffused, and in others patchy. 
The tendency for the formation of a copper deposit on 





the polished side and on scratched portions was very 
marked. The sheets were cut up by a guillotine, and in 
some cases in theadjustment of the plates the knife had 
made a mark parallel to the edge. A considerable amount 
of pressure had been exerted and a groove formed. Copper 
was found in the groove. 

Plates were prepared in which parallel grooves were 
made by ruling with a tool which also scratched the 
surface of the brass. These were in ferric chloride 
solution, and treated as before. Similar copper deposits 
occurred in the grooves, as seen in Fig. 1, 742. It 
will be observed that copper enrichment took place on 
those portions of the metal disturbed by cutting (the 
edges) and by the action of the tool. 

ther experiments were made by bending together the 
two ends of a plate, so as to ane, the two surfaces as 
nearly into contact as ible. The smooth side was 
inwards. A flat plate of the same area was placed in the 
same liquid. The rates of corrosion were :— 


Fiat plate .. ae oe ~ oe 60 - 185 
Bent plate. . “ oe oe ee 88 


The loss was apypecninastaly half. This is accounted 
for by the freely-exposed surface being reduced by the 
bending ; it was actually about seven-twelfths. In one 
experiment a curious fact was noted. The inner surface 
was coated with a loose deposit of copper, very small in 

uantity, but distinctly visible. It was detached by 
slight rubbing, and was moved about by the flow of water. 
It was distinctly crystalline in character, and confined to 
the bright surfaces that had been placed together. In 
other experiments of a similar nature films of copper ex- 
tending over a portion of the surface were visible. This 
copper may have been separated by a purely chemical 
effect, due to the action of the zinc in the alloy reducing 
the copper dissolved from the surface, or it may arise 
from, or its deposition may be assisted by, the difference 
of the two surfaces, the smooth being slightly electro- 
negative to the rougher, and thus acting as the positive 


pole. 

In both cases the degree of concentration of the solu- 
tion and its renewal would have the same effect on the 
density and distribution of the copper deposit, Free 
circulation of the liquid would be re , 

Below are given the results of a series of experiments 
on the corrosion of copper in various agents. 

Plates of soft and hard copper, and of yee cd with one 
surface polished, were exposed in groups of three to the 
action of saline solutions made up as follows :— 

1. Hydrochloric acid (a 7.5 per cent. solution), 

2. A solution of common salt (15 per cent. solution). 

3. Common salt, through which a stream of carbonic 
acid gas was | ; 

4. Common salt, with an addition of 1 per cent. of 
ammonium nitrite. 

5. Asin 4, but with a stream of carbonic acid gas pass- 
ing through. 

6. Common salt, with an addition of 1 per cent. of 
20-volume hydrogen peroxide. 

_7. As in 6, with a stream of carbonic acid gas in addi- 
tion. 

All the experiments, except 3, were continued during 

















90 hours, of weight occurred in the following 
ratios :— 

os wje2zia;,;el!| ea] @| 2 
Soft copper 37 5 18 15 55 8 | 87 
Hard copper... 48 3 37 5 56 14 57 
Polished copper 7 15 49 15 (44 15 47 


It will be seen that the hard copper shows greater sus- 
ceptibility to attack, although the experiments are not 
sufficiently conclusive. 

The ammonium nitrite was introduced to illustrate in 
some measure the possible effects resulting from the use of 
sea-water contaminated by sewage, a condition some- 
times arising in shore and estuarine installations, and in 
river and coasting vessels. Such water is aleo liable to be 
much more highly charged with carbonic acid gas than 
ocean water, the gas resulting from the decomposition of 
the organic matter present. 

Hydrogen peroxide was used to illustrate the effect of a 
non-corrosive oxidising agent similar in effect to dissolved 


oxygen. 

The increased action in the presence of carbonic acid 
gas is in all cases marked. 

Hard and Soft Brass.—Two similar plates of hard brass 
were taken, and one annealed before use. These were 
subjected to corrosion in a 1 per cent. solution of ferric 
chloride. The relative amounts of corrosion were: soft, 
51; hard, 49. 

Apparently this is not in sequence with the former 
somite, but the sample of hard brass became quite reddish 
on both sides, due to copper enrichment. The copper 


be | did not form a film, but when placed under water the 


colour showed very distinctly. 

The softened plate showed no trace of such an appear- 
ance, and was uniformly acted on except where the edge 
of the sheet projected above the level of the corroding 
liquid and came into contact with the air. Just below 
this level the surface showed greater corrosion and some 
copper enrichment. Along two narrow lines, the con- 
tinuations of which were visible owing to their somewhat 
greater brightness on the part not immersed, this deposit 
coulu be traced for about 4 in. below the line of liquid. 
These had the appearance of marks uced by rolling, 
the effects of which had not been quite obliterated by the 
annealing. Both plates were treated in the same jar, 
but were insulated from each other by glass rods, 

The structure of the metal before and after annealing 
is shown in Figs. 2 and 3 and Figs. 4 and 5 respectively. 
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Fic. 1. Brass SHeet SHOWING 
CorrER IN GROOVES. 





Sort Brass AFTER ANNEALING. 
Maenirication, 50 DiaMETERS. 


Fia. 4. 


The effect of the cold rolling on the crystalline structure 
will be noted. 

Further experiments were made as follows:—A strip 
of the same hard brass measuring 0.02 in. thick was 
softened over a portion of its length, and bent in the form 
of a NM (see sg 6). The two limbs were placed in a 
corroding liquid containing oh grec | 10 per cent. 
hydrochloric acid and 5 per cent. copper chloride. They 
were left for twelve and twenty-four hours respectively. 
On removal from the liquid the difference in the rate of 
attack was very obvious. The hard limb had been 
seriously corroded, especially on the side facing the soft 
limb. The irregularity of the attack was very marked. 
It was most vigorous in lines running across the strip. 
These were parallel to each other, and in the direction of 
rolling.. Along these lines deep grooves had been cut, 
and the surface was porous and roughened. Near the 
surface of the liquid, as might be expected, the action 
was much more extensive than lower down, but it 
extended to the bottom of the strip. When the experi- 
ment was prolonged to twenty-four hours the differences 
were still more pronounced. The hard limb was so 
corroded that the part near the surface of the liquid 
was reduced to a mere film 0.003 m. thick, and 
could only be removed from the liquid, without break- 
ing away, with care. One of the strips actually broke 
away. »wer down the corrosion was somewhat less, 
and at the bottom the thickness was much greater, but 
showed strong corrosion. The softened limb was little 
affected ; a few very shallow grooves across its surface, 
and slight roughness near the top of the liquid, being the 
only effects of the treatment. After annenlin and don. 
ing, it originally measured 0.019 in, thick, and at the top, 
in the most affected part, 0.0185 in., while lower down its 
thickness was the same as at first. The skin had not been 
removed except in the lines. It may be, I think, assumed 
that these represented the irregularities not completely 
removed by the annealing. They extend quite across the 
strip. It appears from these results that the hard mate- 
rial is electro-positive to the softer, and solution, there- 
fore, more readily takes place. Whether this is due to 
the fracture of the crystals during cold rolling, by which 
the texture is made more permeable to the corroding fluid, 
or whether the state of strain in which the metal exists 
in the hard material is the cause of the more rapid attack, 
does not appear. 

Considered in the light of these results, the explanation 
of some of the phenomena occurring in some of the more 
rapid cases of corrosion may be facilitated, particularly 
the pitting and corrosion more or less in lines. The rough- 





Fic, 2. 
Maanirication, 50 DIAMETERS. 





Harp Brass BEFORE ANNEALING. 





Fic. 5. Sort Brass arreR ANNEALING. 
Maenirication, 120 DIaAMeTERs. 


ness caused by the corrosion thus set up may form the 
points from which the liberation of the gases contained in 
the condensing water takes place. These vary in amount 
In sea-water from 2.5 to 3.5 volumes of gas in 100 of 
water.* 


COs, oO. N. 





per cent. per cent. per cent: 
2.5 volumes contained... | 28.61 44 21.94 
Es ws ie 48,28 17.22 34.44 


Dittman (Challenger Report, 1884) states that the CO, 
in sea-water is less than sufficient to produce bicarbonate 
with the carbonates present. 

Any tendency to concentrate the evolution of gas must 
also tend to localise the corrosion. 

A similar condition applies also to solid matter lodging 
in the condenser-tubes. There is, however, this differ- 
ence: the rough metal surface is part of the wall by 
which the heat is conducted from the steam to the water. 
The persistence with which bubbles of gas liberated from 
solution continue to rise from the same point, sometimes 
without any —— cause, is well known, as also is the 
effect of introducing solid matter in some cases to prevent 
bumping. 

In the discussion re Mr. J. T. Milton’s papers, already 
referred to, various points then raised seemed to suggest 
that the causes of corrosion were not necessarily con- 
nected with the purity of the metal. 

The figures given by Mr. Darley in connection with 
Muntz metal sheathing used in protecting harbour piles 
were very striking, materials in use for twenty-five and 
twenty-six years respectively showing little appreciation 
of the copper contents. He asserted that the trouble did 
not arise prior to 1899, and gave instances of very rapid 
deterioration su uently. ithout necessarily accept- 
ing the latter date, it may be that the increase in power 
of the rolling-mills and other appliances used in the work- 
ing of copper and brass during recent years, and other 
changes in the process of manufacture, may in some 
measure account for the changes in texture of the mate- 
rial, and it would appear that it should be the aim of the 
manufacturer to secure the greatest uniformity. The 
practice in tube-making of giving the tube a final cold 
drawing in order to stiffen the tube, but not so as to 
render annealing necessary, may develop hardness suffi- 


a 


unter, Journal of the Chemical Society, 1870, 
page 20. 


Fig, 3. 





CORROSION OF COPPER AND BRASS. 





Harp Brass BEFORE ANNEALING. 
Maenirication, 120 Diameters. 














Fic. 6. Bent Strip or Brass SHowine 
EXCEssIVE CorRosION OF Harp Limp. 


cient to account for the initial roughening of the surface 
from which the corrosion is subsequently continued in 
increasing amounts promoted by the liberation of gas. 
This renders irregular action possible without reference 
to slight changes in the composition of the metal. 

It does not appear ible to deal satisfactorily with 
the cooling water. The higher the temperature of the 
steam ing to the condenser, and the slower the rate of 
flow, the higher will be the final temperature of the cool- 
ing water. This must effect the liberation of gases from 
the water and the effect upon the tubes. 

The corrosion of propeller-blades is probably not un- 
connected with the liberation of gas from the water by 
the differences in pressure resulting from the revolution. 








Water Works at Baku.—The British Vice-Consul at 
Baku reports that the Russian Government have autho- 
rised the Baku Municipality to negotiate a loan of 
26,500,000 roubles (about 2,797,0007.), bearing interest at 
5 per cent. over a period of forty-nine years, for the pur- 

se of bringing fresh water to the town. The Town 

Jouncil have authorised the Mayor and the Finance 
Committee to open negotiations. 





SHELDRAKE’s Key To Business KNOWLEDGE.—We have 
received from Messrs. W. H. and L. Collingridge, of 148 
and 149, Aldersgate-street, E.C., a copy of ‘‘Sheldrake’s 
Key to Business Knowledge, or Where to Obtain Com- 
mercial Information,” by T. Swinborne Sheldrake and kK. 
Westwood. The book is published at 6s. net. It 1s 
intended as a guide to sources of commercial and busi- 
ness information, and contains lists of consular officers, 
colonial government agents, Lloyd’s agents, &c., also 
details in reference to various Government departments, 
such as the Commercial Intelligence Branch of the Board 
of Trade and the Patent Office. There are also lists 
not, however, very complete—of current technical and 
commercial publications and books. Under the heading 
‘* Aeronautics” in the list of publications we note on!) 
one entry, neither ‘‘ Aeronautics” nor ‘* Flight” bein: 
mentioned. There is also a list of publishers of trad: 
commercial, and technical books, which appears to | 
very inadequate. Among others, we note the omission 
of the Scientific Publishing Company, the Hlectricia 
Publishing Company, the Cambridge University Press 
Crosby Lockwood, and the Technical Publishing ¢ om.- 
On the whole, the book is likely to prove usefu! 
‘or the purpose for which it is intended, and doubtless 
omissions such as we point out will be rectified in later 


editions, 
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meena atthe Baten Ofc of eppention ts th 
GAS ENGINES, PRODUCERS, HOLDERS, &c. 


22,940. H. A. Neal and A. Pye-Smith, London. 
Rotary Gas-Blowers. (2 Figs.) October 28, 1908.—This 
invention relates to relief valves for rotary gas-blowers. The 
valve consists of a tubular member D! over which an inverted 
cup D2 slides. A number of orifices D® are provided in the walls 
of the cup D2, and these are arranged in a spiral path, so that 
when the valve is lifted they will be uncove: in succession. It 
will, therefore, be seen that the effective opening of the valve 
will vary with the pressure. In order to retard the action of the 
valve, and to avoid chattering, a number of grooves are provided 
in the walls of the cup D?, so as to form annular 5 
between the tubular member D! and the cup D®. These annular 
spaces D4 communicate with the exterior of the cup D? by means 
of ports D5, Oil sufficiently high to cover the ports D®, so that 
the oil will flow through these orifices and fill the annular spaces 
D4, is contained in a casing surrounding the valve. In this way 


OS SAA 


SS 


W 


the working surfaces are effectively lubricated, and at the same 
time the oil tends to damp or check any chattering movement of 
the cup D2 upon the tubular member D!, The amount of resist- 
ance to the movement of the valve is capable of variation by 
employing oil of different viscosity. An extended portion Dé® 
carries a weight to hold the valve in its closed position, or the 
valve may be otherwise loaded. The valve may, as shown in 
Fig. 2, have an oil-cup D7, which is cast integral with the tubular 
member Dl, The operation is as follows :—The fluid under pres- 
sure to be relieved enters the valve at G, passes up the interior 
of the tube Dl, and when the pressure overcomes the load upon 
D°, raises it until the highest of the holes D* reaches the top of 
the tube D! when the fluid can escape, and thus cause a reduction 
in pressure. An increase of pressure raises still further the cup D*, 
exposing more of the holes D®, Upon a decrease of pressure, the 
cup D2 closes down again and successively shuts the holes D*, 


(Accepted September 15, 1909.) 

5581. T. H. Oswald and T. H. Oswald, Jun., London. 
Producer-Gas Plant. (2 Figs.) March 8, 1909.—This inven- 
tion relates to power-producing plants for use on board ship, com- 
prising a gas-producer and an engine adapted for operation by 
nieans of the gas generated by the producer, and employed for pro- 
pelling or auxiliary purposes. This invention has more particular 





e| Fig.t. 








reierence to that type of apparatus in which sea-water is purified by 
the heat obtained from the exhaust gases of internal-combustion 
cngines for subsequent use in connection with power-gas pro- 
ducers and for other purposes. Plants of the kind above referred 
to have all proved objectionable in use owing to the great diffi- 
eulty experienced in maintaining an adequate supply of fresh 





water for use in the gas-producer apparatus. The object of the 
invention is to overcome this disadvantage by providing producing 
plant which is self-contained. 2 is the gas-generator, which is 
connected to the vaporising chamber 3 ; 4, 4! are the scrubbers, 
which are preferably filled with coke, and the former is in com- 
munication with the producer 2 through the connecting-pipe 5 ; 
6 is the outlet-pipe leading from the top of the scrubber 4 to the 
bottom of the scrubber 4!, and 7 is the gas main from the scrubber 
41 to the storage-chamber 8 ; 9, 9 are the connecting-pi from 
the chamber 8 to the engine cylinders. The exhausting 
from the — cylinders are conveyed away by the forked pipe 
10 to the salt-water evaporator 11, through which they are circu- 
lated. 12 is the discharge-pipe for the steam generated in the 
evaporator 11 to the condenser 13, which is arranged in 
close proximity to, as well as in connection with, the fresh- 
water storage-tank; 15 is a supply-pipe from the fresh-water 
tank for conveying fresh water to the vaporising chamber 3, 
and is fitted with an outflow regulating valve. It will be seen that 
by arranging the sea-water evaporator 11 in close proximity to the 
engine, so that the exhaust passages leading from the engine 
y inders are connected with, and open to, the heating surface of 
the evaporator, the hot gases exhausted from the cylinder will 
raise the temperature of the water contained in the evaporator 11 
to the necessary degree for converting it into steam, which is sub- 
sequently condensed into fresh water in the condenser 13, From 
the foregoing description it will be readily understood that by this 
particular combination and arrangement of the engine with the 
evaporator 11, the sea-water passed through the cylinder jacket 
as cooling water is subsequently utilised for pu of evapora- 
tion by being passed into the evaporator, where it is evaporated 
and finally distilled as described. (Accepted September 8, 1909.) 
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685. Siemens Brothers’ Dynamo Works, Limited, 
em (Siemens -Schuckertwerke G.m.b. H., Berlin, 
Germany.) Portable Drilling - es. [4 Figs.) 
December 9, 1908.—This invention relates to portable drilling- 
machines of the kind which are driven by an electric motor 
situated alongside the drill-driving spindle. The framework is 
divided into two parts a!, a along the line 2, 2, which are nor- 
mally held together by bolts b. The shaft of the electric motor 
armature ¢ is fitted with a spur-pinion d, which isin mesh with 


a b Fr. 1 b 


a*. 
































ter-shafte. On the latter 


ted on a 
counter-shaft is mounted another pinion d?, which meshes with the 
spur-wheel d fixed to the drill-spindle f. The axis lines of the 
armature shaft, counter shaft ¢, and spindle f all lie in the plane 





another spur-pinion d! 


of division of the framework, and as soon as the parts a!, a? are 
bolted together, all three shafts are held firmly in position in their 
bearings, so that they cannot move with respect to each other 
when the machine is roughly handled, and the spur-teeth are kept 
in proper register. (Accepted September 8, 1909.) 


MOTOR ROAD VEHICLES. 
774. P. Sayers, don. Motor-Cabs. (2 Fiys.| 


January 12, 1909.—This invention relates to a body for motor-cals 
and has for its object to provide a body which shall combine the 
advantages of both a li ine and landaulette type of body with- 
out the disadvantages of either. To this end, a body of the 
limousine type is constructed in such a manner that it is capable 
of being opened in a manner similar to the landaulette. The roof 
is formed in two parts a, a! from the rear of the door frames b to 
the back panel c, the part @ being hinged to the forward part of 
the roof, and the part a! to the top of the back panel ec, the two 
parts meeting approximately centrally, where they are secured in 
any well-known manner. The back panel c is also pivoted just 
. 
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above the back seat of the car, so that when the two roof portions 
a, a! are unfastened, the forward portion a is turned back so as to 
lie upon the forward part of the roof, as shown in Fig. 2, whilst the 
second pivoted portion a! foldsdown and lies upon the face of the 
pivoted back panel, which is then turned outw: to occupy a 

tion similar to that of the folding portions of a landaulette 

ly as at present constructed. The side windows J of the body are 
carried in sliding sashes which are lowered prior to the body being 
opened, but which, when the oy A closed, slide in grooves in the 
door-frame b and in the pivoted k panel (Fig. 1). In order to 
facilitate the lifting of the back panel ¢ when closing the body it 
ig connected by a red g to a lever g!, which lever also carries a 





spring A in such a manner that when the panel ¢ is opened the 
spring is placed in tension and thus gradually reduces the effort 
necessary to raise the panel ¢ into its closed position. (A 
September 8, 1909.) 


PRINTING AND ALLIED MACHINERY. 


27,231. S. A. Huggins, Westcliff-on-Sea. vate 
{4 Figs.] December 15, 1908.—It is the object of the 
present invention to provide a fudge-box adapted to receive both 
stereo plate and lino slugs of the ordinary kind and size without 
the necessity of forming indentations or bevels in the ends of the 
lino oo a@ is the -box, having a fixed side a! and remov- 
able side a2. Against the sides of the fudge-box are d 
liners b, b! running lengthwise thereof, so as to form led or 
shelves 02, b2 of less than type height, but of such height a 
stereotype plate, such as c, can be py thereon. The space be- 
tween the liners }, b! is of such width as to receive a lino slug, as 
indicated at d, Fig. 2, and the sides of the liners are serrated or 
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formed with teeth so as to grip the slugs when the side plate a2 
is tightened up by the screw f/. The liners b, b! are provided with 
slots so as to receive the ends of division-plates g, which may he 
secured at one end to the liner b and fit freely at the other end in 
the slots in the liner b!, so as to be slackened back for the recep- 
tion of the stereo plates, lino slugs, or line of type. The slits for 
receiving the e of the dividing-plates g may be of the full 
width of the plates or not, or disposed intermediately between the 
top and bottom, the ends of the brasses being appropriately 
formed. In some cases the plates g alone may be relied upon for 
the purpose of supporting the stereo plates, the ledges or filling 
pieces only being high enough to securely grip and hold the lino 
slugs in place. (Accepted September 8, 1909.) 


RAILWAYS AND TRAMWAYS. 


23,521. J. D. Twinberrow, Hexham-on- and 
R. C. McKerrow, Rail Vehicle Win- 
dows. [5 Figs.) November 3, 1908.—This invention relates to 
balanced drop-lights for railway vehicles of the type wherein 
the weight of the light is sustained by a spring acting through a 
pivoted bell-crank lever, so that the light is maintained in any 
position into which it may be raised or lowered. The object of 
the invention is to provide protection from moisture for the 
springs, which otherwise are - to deteriorate rapidly. In carry- 
ing out the invention as ap »lied to a balanced drop-light as used 
upon dining-cars, and in which a light of considerable width, but 
of comparatively short lift is required, a pair of bell-crank levers 
@ are pivotally mounted at b upon the brackets c, one arranged 
near each end at the pode of the usual casing. The longer 
arm d of each lever is fitted with a roller or a hardwood contact- 
om adapted to act upon the lower edge / of the light. The 

tter may be fitted with or without a frame, but preferably hasa 





























light brass-channelled strip upon its lower edge, which strip rests 
upon the rollers or ends of the levers d. The shorter arm / of 
each bell-crank lever a is connected to a rod k passing through a 
hole in the bracket c, and thence to a plate adapted to abut 

inst one end of a helically-coiled spring m, the other end of 
which abuts against the end of the bracket c. This spring is en- 
closed within a cylindrical casing n, in which it may be protected 
from moisture. The casing is attached to, or integral with, the 
bracket c, to which the lever a is pivoted, In the application to 
a wide light it is preferred to arrange the two levers so that their 
fulcra are as remote from one another as ble, and so that the 
two ends of the longer arms move tow: one another when the 
light is being lowered, and apart when the light is being raised, 
although obviously this arrangement may be reversed if desired. 
The dotted-line ition shown in comparison with the full-line 
position clearly shows that as the compression of the springs in- 
creases the leverage acting against them also increases, (Accepted 
September 8, 19005 


18,020. J. W. Cloud, London. Brake 
{4 8.) August 27, 1908.—This invention relates to fluid- 
sure brake apparatus for railway vehicles, and more parti 
to a braking system in which the second train-pipe is em yet. 
gee A to “a spitine wr in — to — t! : second train- 
ipe to ily coupled up when required, a length of 
aving a coupling-head at ra. 4 end is provided on each ventole 
The coupling-heads at the adjacent ends of successive vehicles in 
a train are coupled together when it is desired to form a con- 
tinuous ween, by detachable couplings, each consisting of a 
section of flexible hose or other material having an ordinary coup- 
ling mounted at each end, which can be held in store at those 
parts of the track where it is desired to make use of the second 
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train-pipe. On each vehicle which is equip with a brake- 
cylinder and a triple-valve, the exhaust port of the triple-valve is 
connected by a branch-pipe to the length of the second train-pipe, 
and it will be understood that when the second train-pipe is not 
conti ly pled up for controlling the brakes, the section 
thereof carried on each vehicle is open at each end to the atmo- 
sphere, so that the ordinary control and operation of the brakes 
isnot interfered with in any way. 1 indicates the second train-pipe 


Fug.t. 























affixed to the floor of a vehicle ; 2 isa section of the main train- 
pipe. The exhaust-port of the triple-valve is connected to the 
second train-pipe 1 by means of the branch-pipe 3 ; the coupling- 
heads rigidly mounted upon the ends of the second train-pipe 1 
are indicated at 4, and these are constructed entirely of a material 
—for instance, aluminium—which is not liable to deteriorate by 
exposure to theatmosphere. The detachable couplings for coup- 
ling up the second train-pipe are indicated at 5. (Sealed Octo- 
ber 11, 1909.) 


15,725. The Wes use Electric GCompeny, 
Limited, London. Ss. (5 Figs.) July 6, 
1909. — This invention relates to track-brake apparatus for 
railway vehicles. According to this invention, the track- 
brake is mounted upon a travelling es flexibly con- 
nected with the vehicle frame and provided with a guide-wheel 
or wheels, so that the brake-shoes are always maintained in the 
same vertical plane as the rails, and at the same height above 
them. The brake-shoes a, a! are suspended from longitudinal 


the blades E and distance-pieces when the turbine is at work, as 
the inner piece C is secured by its own dovetail, as shown in 
he 4, and therefore the small projection shown in the outer 
filling-piece D in Fig. 1 may be Sapensed with. If retained, it 
serves as a double security. These illustrations suffice to indi- 
cate that when the ;filling-pieces C, D are removed, the stopper 
distance-piece A can be put in by being first put down a little 
towards the vacant recess, with its lower projeetion in the slightly- 
tapered slot, and then pushed against the opposite side of the 
groove ; the said piece A is withdrawn by being brought back in 
the lower slot in the same manner. (Accepted September 8, 1909.) 


23,900. S. Brotherhood and C. W. Bryant, Peter- 
boro Valve-Spindles. [1 Fig.) November 7, 1908. — 
This invention relates to packings for valve-spindles, especially 
oe for high fluid pressures. In carrying the invention into 
effect, according to the construction shown, as applied in packing 
a spindle of a high-pressure valve, a gland a, bored to fit the 
spindle b, is secured in a casting c, which is screwed into the valve- 
chest d; The inner end of the glanda is turned to an edge e, 
which bears ona turned face fin the casting cor chest d. A recess 





g is formed in the gland a at its inner end, and within it is in- 
serted a leather or other suitable packing-ring h. The inner 
periphery of the ring h fits the spindle 6, and the outer periphery 
fits the wall of the recess g. The outer side of the packing-ring 
h bears against the bottom of the recess g, and its other side is 
towards the fluid which is to be kept from leaking. By this 
t the greater the pressure of fluid the tighter will the 





supports b, bl! by means of springs j, which permit of the dist 
between the brake-shoe and the rail-head being varied in accord- 
ance with the conditions of the track, or the load on the vehicle. 


Fig. 7. opt 
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Each longitudinal support is carried by two pairs of wheels c, cl 
and is flexibly connected to the vehicle, or with the vehicle frame 
d, for instance, by means of a bolt ¢, which engages with a trans- 
verse slot in the vehicle frame, so that when the vehicle is round- 
ing bends in the track each longitudinal as rae following the 

ide-wheels ¢, cl, is free to move laterally relatively to the frame 
d. The longitudinal distance between the two wheels c, c! is less 
than the longitudinal distance between the two wheel axles g, and 
is so determined that the brake-shoe is located at all times in the 
same vertical plane as the rail. The two longitudinal supports 
b, 6! may be connected by means of cross-beams to form a frame, 
in which case the frame itself is preferably connected to the 
vehicle or with the vehicle frame. (Accepted September 8, 1909.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


5853. J. Howden, G ow. Turbines. [10 Figs.) 
March 11, 1909.—This invention is applicable to turbines of the 
kind in which the blades and their distance-pieces are movable 
singly into position, and are adapted to be secured in position by 
means of stops, and consists in the arrang t of a stopp 
distance-piece or pieces let into a recess or recesses at one side of 
the blades and distance-pieces, and having a part projecting into 
the drum to a depth beyond the normal depth of the groove. 


iq .7. 





In 








Fig. 1the part of the drum a itself is not shown in sectional lines, 
in order to show more clearly the section of the stopper distance- 
piece A, with its bottom projecting part B and the inner filling- 
piece ©. D is the outside filling-piece which completes the secu- 
rity of the stopper distance-piece A and the blades E on each side 
of the stopper, the said piece D being itself held by a screw- 
threaded pin F fixed to the drum, so as to prevent it slacking 
when the turbine is at work. The outer piece D of the two 
filling-pieces C, D bears no strain from the centrifugal force on 





ring h pack into its recess g and against the spindle h. (Sealed 
October 11, 1909.) 

14,607. John Brown and Co., Limited, and T. Bell, 
Sheffield and Clydebank. Impulse Turbines. (3 Figs.) 


June 22, 1909.—This invention relates to impulse turbines, such 
as those of the Curtis type, in which the casing is divided by 
stationary diaphi 8 into a series of separate compartments, into 
which the steam is admitted in succession through what are 
known as expansion nozzles, usually bolted to the diaphragms ; 
and the invention has for its object to provide means of securing 
these expansion nozzles in position without the use of screws or 
bolts where they are free to work loose and possibly cause con- 
siderable damage to moving parts within the turbine. The 
expansion nozzles A are internally of usual form, and the number 
of these nozzles secured to each diaphragm varies according to 
the —e ¢ of expansion in any particular compartment. Each 
nozzle A is made with a flange B which bears on the inner face of 
the diaphragm D at the part around the aperture through the 
diaphragm into which the nozzle projects, this aperture being of 
greater width radially than the nozzle, and its sides of a contour 
to suit the internal contour of the sides of the nozzle. The sides 
and inner edges of the flange are bevelled at E, and the diaphragm 
D has on its inner face a projection G of a contour to suit the 
sides and inner edge of the flange B, this projection being under- 





cut counterpart to the bevelled sides and inner edge of the flange. 
Where two or more nozzles are used, the radial part of the pro- 
jection G between the part of the flange on the side of each pair 
of nozzles is, of course, undercut on each side as shown at H, 
Fig. 2. The extra radial width of the aperture C permits the 
nozzle A to be inserted, and the flange B then lowered until its 
inner bevelled edge rests on the upper surface of the inner part 
of the projection G, the bevelled and undercut surfaces 
then forming a dovetailed joint holding the nozzle in place. If 
desired, screws J may be inserted through apertures in the outer 
edge of the flange B on the nozzle and screwed into openings 
formed for them in the face of the diaphragm D near its outer 
edges. The pecenery of the diaphragm D is stepped as shown 
at K and L, Fig. 3, and counterpart stepped surfaces M, N are 
formed in the inner circumference of the casing P. There is also 
formed on the inner circumference of the casing P an inwardly- 
projecting , 80 positioned that with the stepped surface N 
a recess is formed of a width to receive the part of the diaphragm 
D of largest diameter and also the outer edge of the flange B on 
the nozzle, the flange Q being of such depth that it also covers 

rt of the head of the screws J, when used, so that the possi- 

ility of these screws working loose and falling into the interior 
of the turbine is prevented, (Accepted September 1, 1909.) 





14,784. John Brownand Co., Limi and T. Bel:. 
Sheffield and Clydebank. Impulse Turbines. (3 Fi). 
June 24, 1909.—This invention relates to impulse turbines, such 
those of the Curtis type, in which the casing is divided | 
stationary diaphragms into aseries of separate compartments in: 
which the steam is admit in succession through what a: 
known as expansion nozzles, usually bolted to the diaphragnis 
and the invention has for its object to provide means of preventin 
or minimising the possible leakage of steam from one side of t} 
diaphragm to the other through the joint between the halves . 
each of the stationary division diaphragms. The halves A!, \ 
of the diaphragm to be placed around the shaft of the turbin. 
are each connected by flan B!, C! and. B?, C2, the expansio;, 
nozzles C being secured in the outer plane surfaced annulus !). 
In the outer face of one pair B!, C! of these flanges there is a 
longitudinal recess D!, and on the same face of the other pai 





04,764) i. 


B2, C2 a counterpart longitudinal projection D2, which enters the 
recess when the two pairs of flanges are brought together in 
placing the diaph n on the shaft. The sides of the recess 
and of the projection are parallel, the edges of the sides of 
the projection being bevelled to permit of its easy entrance into 
tbe recess. The ae D2 is shorter than the depth of the 
recess D!, so that a slight clearance is left between the top of the 
projection and the bottom of the recess. These two surfaces have 
in them counterpart semi-circular grooves extending the full 
length of the flanges to receive asbestos cord or like packing FE. 
The edges of these grooves are bevelled to allow the packing to 
spread into the clearance space when the diaphragm is in place 
and the steam pressure acting, so that the steam is effectively 
prevented from passing from one side of the diaphragm to the 
1900) through the joint thus formed. (Accepted September 1, 
1909. 

a. R. S. Moore, Westminster. Water-Tube 
Boilers. (3 Figs.) December 18, 1908.—This invention relates 
to water-tube boilers. c,c are the upper cylindrical drums, and 
d, d the lower cylindrical drums ; ¢, ¢ are tubes connecting each 
pair of upper and lower drums ¢ and d respectively. The tubes 
are straight, and are arranged parallel to one another, forming 
two grou The two groups are separated by a vertical parti- 
tion f, which extends from the bottom of the brickwork setting 
between the drums d, d to a point in proximity to the drumsc, c, 
thus dividing the internal space of the boiler into two vertical 
spaces, in which the two sets of tubes e are located. The furnace ) 
communicates with the passage g at the lower end thereof, and the 
gases of combustion pass up through the passage g, and thence down 
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the passage g!, on leaving the lower end of which they pass into th: 
flue h in connection with the chimney. Each of the drums is mad: 
from sheets of metal in which are pressed pockets k, k, the pockets 
being arranged in parallel rows, the object of so formin, the drums 
being to provide a simple construction in which all the tube 
can be so inserted as to lie parallel to one another in the ver 

tical position. A boiler constructed as described is not only of 
high efficiency and durability, but possesses a number of other 
po ran in use. For example, the vertical water-tubes not 
only permit of cleaning and the removal of scale with facility, but 
they also allow the mud and dirt to settle in the bottom or mud- 
drums, from which it can be blown out or removed with facility. 
Also the freedom of the parts constituting the complete boiler 
permits of inequality of expansion. (Accepted September 15, 1909, 
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BLACKWELLS ISLAND BRIDGE, 
NEW YORK. 
By Frank W. Sxmner, M. Am. Soc. C.E. 
(Continued from page 713.) 
ARRANGEMENTS. FOR ERECTION. 

Att of the structural steel, except the eye-bars, 
was fabricated at the new shops of the Pernnsyl- 
vania Steel Company’s model bridge plant near 
Harrisburg, Pa., which were built. in 1901, and 
have an annual capacity of about 75,000 tons of 
high-grade railroad bridge-work. These shops form 
a part of the Steelton plant of the Pennsylvania 
Steel Company, which operates coal and iron-mines, 
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and adjusting very heavy members ; for the costly 
and massive steel falsework on which the island 
and anchor spans were erected ; for the design and 
unusual dimensions and capacities of the great 
travellers ; for the method of erecting the island 
trusses in successive vertical sections ; for the 
rapidity of the erection ; for the absence of errors 
and field alterations or corrections ; for the excellent 
fit of connections ; for the accuracy of the field 
adjustment, and, finally, for the success of the work 
and the absence of serious accidents. 

The work was prosecuted almost continuously 
for about thirty-three consecutive months during 
intensely hot summer weather, when the mercury 
often reached vearly, or quite to 100 deg. Fahr., 
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Fic. 262. Derricks AND FaLsEworkK FoR IsLanp SPAN. 


blast-furnaces, coke ovens, and Bessemer and open- 
hearth steel furnaces, and manufactures steel billets, 
rails and shapes, and fabricates bridges, buildings, 
roofs, rail-switches and signals. The bridge shops 
and yards occupy a 36-acre lot, about 3000 ft. long 
and 500 ft. wide, on the north bank of the Sus- 
quehana River. We propose in a future issue to 
give some account of these important works ; but 
meanwhile we must confine ourselves to dealing 
with the Blackwells Island Bridge. 

The erection of the main spans was notable for 
the very complete and thorough provision made in 
advance for all requirements and possible contin- 
geneies ; for the absence of any fabrication of 
members in the field ; for the universal application 
ot power to all operations ; for the very compre- 
liensive and efficient erection plant installed, much 
oi it in duplicate ; for the system of storing and 





handling members at the site ; for the ingenuity 
sud excellence of many special devices for lifting 


and in the winter, when it dropped almost to zero and 
heavy snows or freezing rains fell, and high winds 
swept up the river. Pieces 100 ft. long and 
weighing 60 tons were assembled with Ay in. accu- 
racy at heights of 100 ft. to 300 ft. above the water 
or land, and the work was carried on over crowded 
highways and a heavy river traffic without inter- 
rupting either or injuring public lives or property. 
The varying conditions and stresses of permanent 
and temporary structures and plant were analysed 
for all stages of the work, while the temporary plant 
and erection tools were designed and manufactured 
as carefully and from as high-grade materials as any 
contract order. The whole problem was treated 
rationally and scientifically as a commercial and 
mechanical proposition, avoiding experiments and 
risks, but using the most advanced methods and 
equipment. Standard methods. were used. when 
applicable, and special ones when necessary, due 
regard being paid in each case to safety, rapidity, 





and final economy. The erection'fplant installed 
for the five main spans cost over 500,000 dols., 
and: although care was taken to make it as far as 
possible available for profitable use after the com- 
pletion of this work, much of the plant which was 
considered standard was so extremely heavy that 
it could only be used advantageously on excep- 
tionally massive or long-span bridges, and a great 
deal more was absolutely special to the specific 
requirements of the members of this bridge, and was 
unsuitable for use elsewhere. 

Power Plants.—Commodious and well-equipped 
permanent offices for the city and contractor's engi- 
neer corps and clerical forces and inspection and 
photographic staffs were at the outset established 
in a four-storey brick house at the New York end 
of the bridge, and provided with local and long- 
distance telephones and steam launches, connecting 
them with the island and opposite shore, which 
were not otherwise conveniently accessible. Pile 
docks were built and power plants and storage 
yards located on the island and on both main shores, 
and a central power-plant and shops established on 
the island. The island storage-yard is illustrated 
in Fig. 264, on page 748. 

The right-of-way, 120 ft. wide each side of the 
bridge-axis, was enclosed between high fences across 
the full 700-ft. width of the island, providing a 
yard for power-plant, storage and distribution of 
bridge steel, shops, offices, &c. A 55-ft. by 100-ft. 
crib-and-pile dock was built out to deep water on 
the west side of the island, and a slip provided for 
the contractors’ tug. The dock was commanded 
by a steel derrick, with a 75-ton 65-ft. boom, which 
unloaded all materials and supplies from lighters, 
and delivered to cars hauled by wire cable on a 
pair of standard-gauge tracks, 250 ft. long, parallel 
to the bridge-axis, and graded up to about 25 ft. 
above water-level. 

At one end of the dock, there was built a 36-ft. 
by 136-ft. power-house, with a 200-ton coal-bin 
adjacent to it, which was filled from barges by a 
special unloading derrick provided for that purpose. 
In the power-house were installed six 80-horse- 
power boilers, with a steel smoke-stack 170-ft. 
high ; one 250-volt and one 624-volt direct-current 
generators, driven by separate steam-engines ; one 
245-horse-power air-compressor, with a capacity of 
1225 cubic feet of free air per minute, and the neces- 
sary pumps and other auxiliary machinery. Adjacent 
to the power-house were the office, store-rooms, 
tool-rooms, blacksmiths’ shop, and machine and re- 
pair-shops, equipped with abundance of machine- 
tools operated by electric motors. 

Bridge members and supplies were delivered by 
the service track from the dock to a pair of 65-ton 
gantry cranes of 85-ft. span and 35 ft. vertical 
clearance, each operated by six electric motors, and 
fitted with a main and an auxiliary hoist. 

The bridge members were shipped from the 
bridge-shops, over 100 miles distant, on cars loaded 
to a maximum of 45 tons each, transferred at the 
Jersey City Railroad terminal to ten-car lighter 
floats, which were towed about four miles to the 
site, and unloaded in from three to eight hours by 
the steel derrick, which hoisted them with chain- 
slings, hooks, and clamps. Pieces weighing 78 tons 
were hoisted by the ten-part tackle, with the boom 
almost flat, and‘ light pieces were hoisted rapidly 
with single-whip lines to the capstan heads. They 
were delivered on surface-cars to the gantry cranes, 
which handled them in the storage-yard. 

The principal members were supported on sub- 
stantial skids in the storage-yard, and were gene- 
rally arranged parallel to the bridge axis, and 
nearly opposite their positions in the finished struc; 
ture, piled to a height of as much as 20 ft., with 
transverse blocking interposed between successive 
tiers. 

Each gantry weighed 300,000 lb., and was 
mounted on two two-wheel trucks, running on 
single rails supported on pairs of 20-in. I-beams 
on timber bents 12 ft. apart, with wooden grillages 
and conerete footings where the ground was low, 
and on 12-in. by 12-in. longitudinal wooden stringers 
with concrete footings 3 ft. wide, reducing the 
pressure on the soil to 8000 lb. per square foot, 
where the ground was high. The gantries were 
each operated by two men, and were designed to 
be installed for permanent service in the bridge 
shipping-yard after the completion of the bridge. 
They were much more efficient than four-boom der- 
ricks—costing much more to operate and install— 
would have been. With them the bridge materials 
were sorted and stored in piles, and were delivered 
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to cars on service tracks, which took them, as re- 
quired, to hoists in the bridge axis. 

Steel Falsework.—On account of the unprece- 
dented weight of the span, concentrating loads up 
to 819,829 lb. at panel-points of each truss, and the 
tremendous reactions from the two great travellers, 
which, with their equipment and maximum loads, 
weighed over 700 tons each, the falsework on 
which the island span was erected was built of steel, 
more massive and stronger than for a permanent 
double-track high-class railroad viaduct. It was 
90 ft. high, with six-storey transverse bents at panel 
points of the trusses, 30 ft. and 40 ft. apart, which 
were braced with horizontal and diagonal struts to 
form alternate towers and open panels. 

Each bent had four 20-in. by 24-in. inclined 
posts, made with two 20-in. web-plates and four 
4-in. by 4-in. flange-angles, latticed, which were 
seated on I-beam grillages with concrete footings, 
reducing the foundation pressure to 3000 lb. per 
square foot, an amount sufficient to cause settie- 
ment, which was corrected by special hydraulic 
jacks installed under camber-blocks, All the upper 
storeys of the falsework were duplicates, with inter- 
changeable members and bolted connections, pro- 
viding for the easy removal of the falsework and 
its re-erection for the anchor-arm spans. 

The upper ends of each pair of tower-posts were 
web-connected on the centre-line of each truss b 
a box-plate girder, 10 ft. long and 5 ft. deep, wit 
transverse brackets, transverse diaphragms, and 
stiffening angles, to support a wide, overhanging 
thick flange cover-plate, about 6 ft. square, forming 
a platform under each panel-point. Four riveted 
pedestals, 3 ft. high, were seated on this platform, 
and braced together to form a tower for the camber- 
blocks, with an interior space for a special 500-ton 
hydraulic jack, to adjust settlement or raise or 
lower the truss if necessary. 

Adjacent towers wers not connected by longi- 
tudinal falsework members, each eight-post tower 
being independent, and having no connection with 
its neighbours except through the members of the 
permanent span above. This last feature applies 
only to the island span. In both of the anchor- 
arm spans the transverse falsework bents were 
omitted at several panel-points of the span, and 
there the trusses were supported on groups of four 
plate-girders, 50 ft. to 60 ft. long, on each side 
of the bridge in the plane of each truss, which 
were web-connected to the transverse box-plate 
girders. The total weight of the falsework was 
about 2200 tons, and after the erection was com- 
pleted it was shipped back to the bridge-shop, and 
cut up for scrap. The falsework as erected for the 
island span may be seen in Fig. 262 on page 745, 
and in Figs. 263 and 264, on page 748; while 
Fig. 265, on page 749, shows the erection of the 
Queen’s Approach. 

The falsework erection on the island was com- 
menced in January, 1905, and was completed in 
about 40 days, about 1700 tons of material having 
thus been erected in much the same manner as for 
a railroad viaduct, handled by overhead travellers. 
A steel stiff-leg derrick, with a 30-ton 65-ft. boom, 
was seated on Pier II., and operated by a hoisting- 
engine on the ground, os with steam from the 
power-house. It erected the first falsework tower 
and placed on it an JI-beam platform, on which it 
erected the falsework traveller, with a horizontal 
steel platform, mounted on six double-flange wheels, 
and anchored, when in service, to the towers with 
four 1}-in. vertical bolts at each rear corner. At 
each front corner there was a 55-ft. 10-ton wooden 
boom operated by a four-spool hoisting-engine on 
the platform. 

The traveller erected the transverse falsework 
bents one panel in advance, and set on them I-beam 
stringers, on which it advanced to erect the next 
bent, and soon. Plate girders 5} ft. deep were set 
on the falsework bents nearest Pier II., and on 
them was erected a stiff-leg steel derrick with a 
65-ton 85-ft. boom, commanding Pier II., which 
removed the 30-ton derrick there and commenced 
the erection of the permanent superstructure of the 
island span. 

Derricks.—The boom derricks used in the erec- 
tion are among the most powerful ever made, and 
are believed to be larger and stronger than any of 
the same type previously built. They were of 
special construction, made entirely of structural 
steel, and illustrate the radical and important deve- 
lopments in erection plant and methods which have 


been made within a very few years. They have 
notably modified advanced practice in the erection 





of structural steel-work of all kinds in the United 
States. 

The 65-ton steel derrick weighed 45 tons without 
rigging, and had a boom 75 ft. long, and a vertical 
60-ft. mast seated at the intersection of two riveted 
sills at right angles to each other, each about 46 ft. 
long over all, and braced with struts from their 
rear ends to the top of the mast. The members were 
all rectangular in cross-section, made with plates 
and angles. The 22-in. by 24-in. mast had top 
horizontal diaphragm bearings for the 5,5,-in. and 
7-in top and bottom gudgeons. The former had an 
upper bearing-plate with a spherical upper surface, 
engaging a massive V-shape cast-steel goose-neck 
with pin connections to the stiff legs. The latter 
had a 4-in. centre hole for the lead lines, and en- 
gaged a cast-steel foot-block with a spherical bear- 
ing for the foot of the mast, this block being con- 
nected to the sills by 28 turned bolts. The boom was 
tapered from the middle to both ends, and was pin- 
connected to the mast through pairs of heavy jaw- 
plates on both members. The stiff legs were made 
with pairs of built channels, latticed, and were pin- 
connected to the 27-in. by 27-in. sills, made with 
four angles, latticed on all sides and riveted through 
their flanges to the top and bottom plates of a 
riveted pedestal which received the cast-steel foot- 
block and formed a box, enclosing the sheaves for 
the lead lines. 

The derrick was rigged with a twelve-part topping- 
lift and a ten-part hoisting-tackle, both rove with 
f-in. plough steel ropes, led to the top of the mast 
and Peat it and the foot-block to the hoisting- 
engine. The tackles were shackled to eye-bar links 
long enough to take an acute angle with the boom 
and allow it to be topped up nearly vertical. Fixed 
sheaves were provided in the mast and boom for 
whip-lines and auxiliary ropes which, with tag-lines 
for swinging the boom, were operated by the capstan 
heads on the engine. Four of these derricks were 
used: one on the island dock, one on the top of 
Pier II, and two on traveller No. 1. A special 
boom, 85 ft. long, was provided, and could be used 
to replace the 75-ft. boom of any derrick. Two 
similar steel derricks of 30 tons capacity, and 
several ordinary heavy wooden-guyed and stiff-leg 
derricks, rigged with Manilla-rope tackles, were 
used as required. 

Traveller No. 1.—Both floors and the lower parts 
of the main trusses of the island span were erected 
by a simple traveller, with a horizontal 44-ft. by 
46-ft. platform mounted on sixteen double-flange 
wheels on two 5-ft. gauge-tracks 404 ft. apart on 
centres. The framework of the platform was made 
with double longitudinal sills on rail centres, trans- 
verse struts, and cross-bracing. Two of the 65-ton 
derricks already described were seated on the for- 
ward corners of the platform, and braced together 
by a horizontal top strut and transverse cross- 
bracing. 

When the traveller was in service it was anchored 
at each corner to the steel falsework, and the front 
wheels were lifted from the rails by 100-ton hydraulic 
jacks, pumped up to develop positive stresses in the 
front anchorages, which consisted of loop-ended 
vertical rods adjusted by hand-nuts on the upper 
ends, and pin-connected at their lower ends to 
plates bolted to the webs of the transverse girders. 
The rear anchorages were pairs of vertical rods with 
top and bottom nuts bearing on horizontal trans- 
verse yoke-beams, the lower set of which engaged 
the bottom flanges of the stringers of the traveller- 
track. The traveller, without rigging, weighed about 
200 tons, and was operated by two special three- 
drum, six-spool hoisting-engines, weighing 63,0001b., 
which, with their 100-horse-power boilers, coal-bins, 
and water-tanks, were installed on a separate 40-ft. 
by 40-ft. steel platform, on eight wheels on a 353-ft. - 
gauge track, in the rear of the traveller. 

Traveller No. 2.—The upper part of the island 
span and the four cantilever-arms were erected 
by two duplicate No. 2 travellers, 124 ft. high, 
which, with their rigging, weighed about 625 tons 
each. They were of a new type, developed within 
about five years, for the erection of long-span canti- 
lever bridges, and have a Z-shape side elevation, 
with an upper forward cantilever-arm, from which 
tackles were suspended for the erection of a full 
panel of the permanent structure in advance of the 
traveller wheel-base. The overhang was counter- 
balanced by a trussed rear extension of the base 
loaded with hoisting-engines, boilers, and supplies, 
and anchored securely to the permanent structure. 

The traveller had a 36-ft. by 40-ft. vertical steel 
tower, upper trusses 170 ft. long, 30 ft. deep, and 





60 ft. apart between centres, and lower trusses 20 ft, 
deep and 86 ft. long. The upper and lower trusses 
extended 63 ft. and 50 ft. respectively beyond the 
tower-posts, and both of them were integral wit! 
the tower, forming its upper and lower storey side- 
panels. The top chords of the upper trusses were 
connected at panel-points by seven transverse plate- 
girders 9 ft. deep, with removable cantilever ex 
tensions 204 ft. long at both ends. They were 
cross-braced horizontally, and carried on their to) 
flanges five double lines of 24-in. longitudina| 
I-beams, with numerous 18-ton to 40-ton tackles 
supported from fixed points. 

he base of the traveller was extended by pro- 
jecting transverse sills and braces toa width of 
55 ft., to give it maximum lateral stability, and it 
was supported on two eight-wheel front trucks and 
two four-wheel rear trucks, running on 5-ft. and 
8-ft. gauge temporary tracks, corresponding with 
the two outside lines of permanent stringers and 
two lines of temporary stringers in the upper floor 
of the bridge. 

All members of the traveller were of riveted con- 
struction, built up of plates and angles, with all 
field connections bolted through jaw and gusset 
plates, thus providing for taking apart and re- 
assembling. The traveller was suspended from 
its trucks by saddle-girders and bolsters designed 
to equalise irregularities of loading, and, when in 
service, the wheels were lifted from the track by 
special hydraulic jacks, and the loads, of an esti- 
mated maximum amount of 450 tons on one side of 
the traveller, were transmitted to the floor-beams, 
as near as possible to their ends, by steel shims. 
The sills were anchored to the floor-beams by screw- 
clamps, and on the 3.4 per cent. grade the tower 
was plumbed by raising its bearings on the rear 
trucks. This traveller may be seen in Fig. 266, on 
page 749, which illustrates the erection of one of 
the river spans. 

Each traveller was operated by an average force 
of sixty men, several of whom were stationed on 
top to attend to the tackles and fall-lines there. 
Each traveller was equipped with one special three- 
drum six-spool, and one no-drum_ eight-spool, 
hoisting-engine, which, with their boilers and coal 
and water supplies, were seated at the rear ex- 
tremity of the lower extension, and provided a 
150,000-1b. counterweight, with a lever-arm of 50 ft. 
from the tower centre. 

Hoisting-Engines.—The multiple-spool multiple- 
drum hoisting-engines, used to operate the derrick- 
booms and fixed hoisting tackles, illustrate advanced 
developments and the latest improvements in the 
type which was introduced for bridge erection 
twenty or thirty years ago, and has among its 
characteristic essentials a rigid bed with several 
transverse horizontal shafts at slightly different 
heights, commanded by a train of gears driven by 
a double-cylinder horizontal engine of 100 horse- 
power, connected to a vertical tubular boiler. The 
shafts usually have a drum in the centre, and a 
capstan-head, or spool, often called a ‘ nigger- 
head,” on one or both ends, loose on the constantly- 
running shaft, and held, slacked, released, or driven 
by friction-clutches and brakes, thus operating from 
two to ten or twelve lines independently, the main 
tackles usually being operated by the drums, and 
auxiliary lines by the spools. 

The traveller tower was erected on the stringers 
of the second floor, near the middle of the span, 
by derrick booms attached to its vertical post and 
carried up with them from storey to storey. ‘I'wo stitt- 
leg wooden derricks were installed on top of it and 
erected the overhang in front, another wooden 
derrick erected the rear panel of the overhang, and 
a transverse wooden falsework bent parallel with 
and braced to the traveller tower, thus forming a 
support, from which the same derrick erected the 
tower of the second No. 2 traveller, after which its 
overhang and bottom extension were erected by the 
derricks on top, the same as in the case of the first 
No. 2 traveller. 

Each traveller was equipped with one 11 and 
one 13-part steel-rope tackle, and with 32 tackles 
with 2-in. Manilla rope, all suspended from shackle~ 
attached to screw-rods connecting the horizontal 
movable flange-plates on the top and bottom flange- 
plates on the pairs of I-beams in the five lines 
of jiggers. After the completion of the No. ~ 
rel each of them was provided with one o! 
the 65-ton 75-ft. stiff-leg derricks already de 
scribed, which was installed on top of the tower, in 
addition to the wooden derricks on the front anc 
rear cantilevers. All travellers were, of course, 
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moved forward by tackles anchored in advance and 
operated by the hoisting-engines. About two hours 
was required for each movement, usually, of one 
panel, of which only a few minutes was required 
for the transit, the remainder being requisite for 
making and breaking the anchorage adjustments. 

On this work there were two standard double- 
drum four-spool engines used for the 30-ton stiff-leg 
derrick and for the falsework wooden traveller, and 
six special engines designed and manufactured espe- 
cially for the contractor. In the latter the drums 
and spools, instead of poe | commanded by levers, 
as usual, were commanded by hand-wheels grouped 
at one point, so as to be operated by the attendant 
without change of position ; the clutches were held 
engaged by straight-line toggles, which could only 
be released by deliberate effort. The 18-in. by 
42h-in. drums had a capacity for a great length of 
2 in. steel rope, the engine had two 124-in. by 16-in. 
cylinders, and was capable of pulling 15,000 lb. on 
a single line, and hoisted maximum loads of nearly 
80 tons at a speed of about 30 ft. per minute. 


(To be continued.) 








THE LIMITATIONS OF REINFORCED- 
CONCRETE DESIGN. 
By W. H. Txorper, Assoc. M. Inst. C.E. 

THERE must be many engineers of experience 
who take up the consideration of reinforced con- 
crete as a new study, only to find, after reflecting 
upon the basis of design, that this, though pre- 
senting some features of novelty, yet depends upon 
old principles applied with more or less of justness 
to the special problems which arise. It has long 
been known that plain concrete of good propor- 
tions has remarkable powers of resistance to stress, 
whether compressive or tensile, or both, as when 
called upon to resist bending ; but though this has 
been in part appreciated and made use of in the 
design of foundation platforms, retaining walls, and 
to a limited degree in arched structures, it does 
not seem to have been the subject of any refine- 
ments in the matter of calculation. Thus, while 
the tensile resistance of concrete has been relied 
upon in an informal manner, there has still been 
a strong disinclination to credit the material 
with any defined stress of this character, arising, 
perhaps, from the ancient dictum that masonry 
should in no case be subject to tension. French 
engineers have less rigidly adhered to this maxim, 
as is evidenced by their content with the middle 
half of a masonry arch ring as defining the 
limits of deviation of the linear arch, instead 
of the middle third, as favoured by us. That 
English engineers, who are nothing if not prudent, 
should hesitate to subject concrete to tension 
is less surprising than that they should have over- 
looked, in great measure, the high resistance of 
this material to compression. In this respect 
the stresses allowed by French engineers must 
have come as a revelation. Indeed, there are no 
other materials, save the metals and _ timber, 
systematically subject to such high compressive 
stresses as concrete used in reinforced constructions. 
This consideration at once raises the question how 
far the economical results achieved may be due to 
the high compressive stress permitted. 

It is true that the tensile resistance of concrete 
is still neglected in estimating the strength of 
reinforced beams; but there can be little doubt 
that this resistance, though neglected, plays an 
important part in the continued life of these 
structures, and that without it many would be in 
a somewhat critical condition. 

_ The nature and amounts of the stresses set up 
in the concrete at about one-sixth of the span 
from either bearing of a beam in the neighbourhood 
of the tension reinforcement, stresses compounded 
of tension and shear, are somewhat obscure, and 
though they may be neglected, are by no means 
negligible. It is this consideration which gives to 
special methods of reinforcement against shear 
Stress so strong a hold upon the imagination of 
the average engineer. The resistance of concrete 
to simple shear is, however, extremely high, 
reaching on occasion as much as_ three-fourths 
of the compressive resistance ; but as it is seldom 
dissociated from tensile stress, it is seldom that 
full advantage can be taken of its undiminished 
value. It is in this connection significant that 
shear cracks, as developed under test of beams 
having no shear reinforcement, do not occur at 
the section where simple shear is a maximum — 





i.e, at the bearing—but at a point some distance 
removed from the bearing, where shear and tension 
together prove too much for the material’s endur- 
ance. If no tests upon direct shear resistance had 
been carried out, it might still be known from com- 
pression tests that this must be very high, for no 
material weak in shear could show such high results 
in compression as is shown by concrete. So great 
is its resistance to compression that it may happen 
to be very poor economy to reinforce a material so 
strong in natural resistance to stress of this kind. 
Tests of both French and American experimenters 
show conclusively that reinforcement may even 
lessen the ultimate resistance to compression, 
though it must be said that, in the main, rein- 
forcement ensures a more uniform result. Still 
the fact remains that plain concrete of a strong mix 
will give, under compressive tests, results which 
make it very doubtful economy to use longitudinal 
steel reinforcements, with the increased cost which 
any reinforcement entails. 

A matter which is very apt to trouble a designer 
is the treatment of tee-beams. To what extent 
shall the slab be considered a part of the beam ? 
There appears to be no really satisfactory treatment 
of this question, which is commonly dealt with in 
an empiric manner, and not always with due regard 
to the shear stress set up between the slab and the 
lower beam, or between the beam and the wing 
widths on either side. The high resistance of con- 
crete to shear, under some conditions, is probably 
the salvation of tee-beams in many instances. The 
customary neglect of tensile resistance in estimates 
of strength, though entirely justified by common- 
sense in dealing with a material which may crack in 
an apparently irresponsible manner, cannot always 
be overlooked with propriety. When questions of 
deformation have to be considered, it is clear that, 
though the material will still be liable to develop 
cracks, it must, in the main, behave as a solid in- 
tact, possibly with local stress irregularities. Here 
arises a serious difficulty. What are the stresses 
in the tension steel and in the concrete surrounding 
it, stresses which, together with the true height of 
the neutral axis, will determine flexures? It can 
rarely be admitted that, though the concrete remain 
whole, the stress in the concrete approaches that 
value which corresponds to the stress in the steel 
at the ratio of the elastic moduli, but it may, and 
probably does, result that the concrete is stressed 
to within an ace of rupture and stretches plastically 
without cracking. 

It is, indeed, probable that concrete is really a 
plastic substance, and suffers an appreciable mea- 
sure of inelastic deformation before rupture. This 
can hardly be doubted when the experiments of M. 
Considére on hooped columns are examined. To 
revert to another matter, it is now well established 
—chemists do not seem to have had misgivings at 
any time—that steel well embedded in concrete is 
immune from progressive rusting, but as rusted rods 
offer a greater resistance to ‘‘slip” than clean 
rods, it would appear that rods exposed for the pur- 
pose of rusting, or rods rusted artificially, should 
find favour in reinforced construction. For special 
purposes, where there is much vibration, or for 
short, heavily-loaded beams, serrated bars may have 
their use ; but for all ordinary purposes, with good 
design and good work, plain rods seem to give all 
the resistance to slipping that is required, which 
resistance can be enhanced by splitting or hookin 
the ends. It must not, however, be poche eres 
that this precaution, though perhaps advisable in 
many cases, presupposes that the rod may refuse 
to take up stress along its length in the manner 
assumed by the fundamental basis of calculation, 
which is, that the concrete and the steel act together, 
requiring that stress shall be accepted by the rod at 
a definite rate, as by the rivets of a plate girder 
web, a rate which may be uniform or not according 
to the conditions of the case, and may have a 
maximum value considerably greater than the mean. 
If this unity of action does not obtain, then it is 
apparent that an entirely different distribution of 
stress will result than that which the usual methods 
of computation indicate, so that, though end 
anchorage may be adopted, and may prove useful 
as a cabaguarh, it is commonly itself inconsistent 
with the usual assumption as to the joint behaviour 
of the two materials. There are some exceptions, 
it should be noted, to this statement, as when 
tension members are required to communicate 
stress to some point of a frame, when transmission 
of stress to the extreme end of the rods may be 
not only permissible, but right. 





But what in the case of such connections is the 
process of design? In an open truss, whether of 
iron, steel, or reinforced concrete, these attach- 
ments are equally important, and while the strength 
of joints and connections in iron and steel, riveted 
or F ange ee ogpen- has been made the subject of 
endless study, each such joint being designed on 
definite principles, in reinforced work the value of 
these connections is commonly determined by the 
judgment of the designer ; indeed, what published 
experiments are there available which will enable 
the designer to proportion such connections in a 
reasonable manner? An important office is assigned 
to the embracing concrete, the duty of preventing 
the opening out of hooked ends, and of trans- 
mitting to other members of the structure resulting 
stresses ; yet what information have we to ensure 
efficiency ? The method appears to be no more 

recise than is the design of cheap iron bedsteads 
jointed by cast-iron rosettes. The use of open 
trusses of reinforced concrete for railway bridges 
must, as a result, be much delayed till direct experi- 
ment shall have established the value of such 
attachments, and till this has been done reinforced 
concrete enthusiasts have no right to complain if 
responsible engineers hesitate to sanction the use 
of such structures on railways. 

There is occasionally a tendency, generally under 
the stress of competition, to limit the cover to rods, 
or the space between them, to quite insignificant 
amounts. Just how thick this cover should be, effi- 
ciently to grip the rod, or howgreat the space between 
rods to ensure reliability, experiment may, but does 
not yet, seem to have made clear. Where there are 
many rods in near neighbourhood, with spaces of 
less than a rod’s diameter, it is too much to expect 
that destructive tests would show very good results, 
yet such examples of work ure not uncommon. 

The practice of treating beams in series, formed 
as monoliths, as independent parts, each designed 
to carry its load without adequate regard to its 
fellows, calls for some remark. It has the merit of 
simplicity in calculation, but the stresses obtaining 
in fact are none the less complex, and a common 
result is that such beams, when in use, develop 
cracks over the supports, as might be expected. It 
is better to reinforce for continuity, even though 
the method of computation is, to be practicable, 
an approximation only. The real necessity for 
simple methods of dealing with such cases will be 
at once conceded by the practised designer, who 
may have to calculate a great number and variety 
of beams in a structure of any magnitude ; but a 
reasonable approximation would be better than the 
ay of a method palpably incorrect. There 
is, however, one justification for the faulty pro- 
cedure—the failure of one span does not of neces- 
sity involve the failure of others ; this might be 
met by requiring that in no case should the beam 
at its centre have a less resistance than a specified 
—— of the full span moment. 

ow cost may be affected by design will be well 
understood by anyone who has practically to do 
with the preparation of ‘‘forms,” or who will 
design in detail shuttering for any considerable piece 
of work. It may very easily happen that the cost 
of timber-work will exceed the cost of the rein- 
forced concrete contained by it, so that niggling 
refinements in the saving of cube contents may be 
greatly outweighed by any resulting complications 
in the timber-work. The use of embedded steel 
does, in fact, greatly increase the cost of concrete- 
work, leading to this reflection—that the art of 
economical design in this class of construction 
is largely the art of knowing when not to use 
steel, but rather to ensure the necessary strength 
by concrete alone. Again, it may be asserted that 
in many cases, as for carrying heavy loads, ordinary 
structural steel-work is greatly to be preferred, on 
the ering lesser cost. The economy of reinforced 
concrete for many purposes, though not to be dis- 
uted, is, Er war ¢ largely due to the neglect or 
irect violation of conditions which are commonly 
respected in metallic construction at the hands of a 
conscientious designer. 





Turoven Rares on Sovurn Arrican Ratwars.—We 
learn from the Nata] Government Agency, that as from 
January 1 next, the preference on railway. rates from 

‘oa Bay to railway stations in the Transvaal between 
Germiston: and Klerksdorp inclusive will be further re- 
duced in favour of Durban.- The further reduction will 
be in addition to that effected on July. 1 last, the inten- 
tion being to divert a portion of the trade at present tra- 
velling by Delagoa Bay. The.reduction made on July 1 
last was insufficient to accomplish that object. 
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BLACKWELLS ISLAND BRIDGE ACROSS THE EAST RIVER, NEW YORK. 
(For Description, see Page 745.) 
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THE WORK OF THE REICHSANSTALT 
IN 1908. 


AccorpinG to the official report of President 
Warburg the staff of the Physikalisch-Technische 
Reichsanstalt consisted, at the end of March, 1909, 
of 124 persons, comprising 45 scientific and 58 
technical workers, and 21 clerks and attendants. 
Professors Landolt and Rubens and Doctors O. 
Reichenheim and M. von Wogau further took part 
in the researches carried out during the year. The 
following brief account of the work of the Reich- 
sanstalt is based upon the official report, an ex- 
tract of which has been published in numbers 4, 5, 
and 6 of the ‘‘ Zeitschrift fiir Instrumentenkunde ” 
—our diagrams are reproduced from this journal, by 
permission of the editor, Professor Lindeck—and 
upon the large number of papers dealing with par- 
ticular researches that have appeared in various 
journals, We deal with the a ee under sepa- 
rate headings, and names in brackets indicate the 
— investigators. 

‘emperature Coefficient of Volume Elasticity 
(Griineisen).—It seems practically hopeless to cal- 
culate the temperature coefficient y of volume elas- 
ticity H from the respective coefficients « and 7 of 
the modulus of elasticity E and of torsion T. For 
the formula is y = « — (r — e) 3 H/T, so that y is 
the difference of two magnitudes which are very 
difficult to determine, and, as a matter of fact, 
even the sign of y is not quite certain yet. It 
appears therefore preferable to determine y directly 
from measurements on the compressibility con- 
ducted at different temperatures, and the method 
adopted is that used in 1904 by A. Mallock in his 
direct measurement of volume elasticity.* A long 
cylinder, closed at both ends, is expanded by internal 
fluid pressure ; the expansion is proportional to the 
compressibility, but the ieenil aueniiee of the 
tube has to be eliminated. The arrangement 
adopted for this purpose is explained by the dia- 
grams, Figs. 1 and 2. The upper tube is fixed at 
the one end and suspended at the other, and 
carries, by means of two pairs of elastic straps and 
two sets of four screws, the lower tube, which is 
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open; the pointed ends of the screws bear against 
flat faces in the straps. When the upper tube 
expands under the internal pressure, the suspended 
system becomes inclined, and the inclination is 
measured with the aid of Kénig’s double-mirror 
method. Temperature changes in the two tubes 
would not affect the readings. So far, the method 
has only been tried for 2 steel tube at ordinary 
temperature, 18 deg. Cent., when the compressi- 
bility 2,,=0.61 x 10—* cm.*/kg. resulted, which is 
in good agreement with the compressibility deduced 
from longitudinal dilatation and cross-contraction, 
x=0.60 x 10 -°. 

Experiments on the thermal expansion of dif- 
ferent metals between —183 and + 100 deg. Cent. 
are being made with a similar apparatus. 

Measuring Very Small Gas Pressures.-—The mem- 
brane manometer, designed by Scheel and Heuse, 
measures, with the aid of interference fringes, 
gas and vapour pressure differences down to 
0.00001 millimetre, and the instrument has been 
used for testing high vacua. The membrane in 
question, a very thin copper diaphragm, is bent 
to the extent of four fringes of the yellow helium 
line by a pressure change of 0.001 millimetre. The 
gauge, Figs. 3 and 4, consists of a flat cylin- 
drical box of nickeled steel, 26 centimetres in 
diameter, 3 centimetres in height, made up of 
a base-plate g, and a lid d which rests with an 





























* Roy. Soc. London, Proe., vol. Ixxiv., page 50. 





annular flange on the base ; base and flange are 
soldered together at 0. The base has a thick- 
ness of 15 millimetres, but there is a large cir- 
cular boring, so thata rim r, 5 millimetres in width 
and 2 millimetres in height, is left. Over this 
rim is stretched the copper diaphragm, 0.03 milli- 
metre in thickness, especially rolled by Hermann 
Kirchhoff, of Berlin, and electrically annealed after- 
wards by currents of 500 amperes. The copper 
is covered with tin at the edge, and in fixing the 
diaphragm over the rim the difference in the ex- 
pansions of steel and copper is made‘use of ; is a 
groove filled with solder. The diaphragm divides 
the box into two compartments, which communi- 
cate by the connections a, and a, with the two 
vessels whose pressure difference is to be deter- 
mined, and the determination is effected with the 
aid of a Fizeau apparatus. For this purpose a 
small disc of plane glass p,, ground below, is fixed 
to the middle of the diaphragm ; this disc is illu- 





minated with monochromatic light through another 


metre, and this high vacuum could be maintained 
for a long time, while with other apparatus dis- 
turbance was caused by the inevitable concussions. 
Hazelnut charcoal (baked for three-quarters of an 
hour in a covered china crucible) proved as efficient 
as cocoanut charcoal ; but in working with char- 
coal the experimenter should start with a vacuum 
of 0.01 millimetre, because otherwise the unabsorb- 
able gases—helium and neon—almost prevent 
lowering of the pressure below 0.001 millimetre. 

Rate of Equalisation of Gas Pressures through 
Cigtiorin, ie connection with these investiga- 
tions the equalisation of gas pressures through 
capillaries of 1 millimetre or less was determined 
for pressures ranging from 0.05 millimetre to 
2 millimetres. The rate of equalisation of the gas 
pressure became independent of the pressure at 
small pressures ; as this result was confirmed by 
M. Knudsen’s independent researches (‘* Annalen 
der Physik,” 1909, vol. xxviii., page 75), the re- 
search was not continued. 





Fig. 3. 
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disc of plane glass p, mounted above, and a third 
disc p, rests on a tripod stand t between the two 
others. Adjustments are made with the aid of the 
screws s, and of the rods z, which resemble cork- 
screws ; Fig. 4 shows their symmetrical arrange- 
ment. The whole gauge is enclosed in a box k, in 
which an artificial atmosphere is maintained with the 
aid of the connection a, ; the box is suspended by 
three wires i, after the manner of Julius. The first 
evacuation of the gauge must be effected with great 
care, lest the diaphragm be permanently bent. The 
gas liberation from the walls of the lower compart- 
ment became imperceptible after one week; the 
upper compartment was joined to a charcoal tube. 
Comparative tests of this gauge, the Rayleigh 
gouge, and the McLeod gauge show that the 
McLeod gauge is as reliable as the others, pro- 
vided the moisture has carefully been removed 
from the air and the glass walls of the vessel. 
A capillary of Thuringian glass, originally cleaned 
with nitric acid and distilled water, needs for 
this purpose only to be joined to a phosphorus 
ntoxide tube for half-an-hour at low pressure. 
us if a quick-acting pump be used, incorrect 
results may be obtained. In testing the efficiencies 
of various pumps, vessels of 6 litres capacity 
were used. ith the aid of a Toepler pump, vacua 
of 0.000025 millimetre could be obtained; the 
Toepler pump is, however, inconvenient for large 
volumes, and then the new mercury pumps (an 
oscillating motor-driven glass vessel) of von Reden 
and Rosenthal seemed preferable. This Reden 
pump may be described as a double-acting Toepler 
pump, which requires little mercury (see page 735 
ante). Witha Zehnder pump the vacuum could be 
driven down to 0.001 millimetre, with a Gaede 
pump down to 0.00006 millimetre, and, using the 
Gaede preliminary pumping device, to 0.00001 
millimetre ; this last figure was reached in 25 
minutes. 
With the aid of charcoal and liquid air the 
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vacuum could be pushed even below 0.00001 milli- 
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Velocity of Sound (Thiesen).—-The determination 
of the velocity of sound in dry air at 0 deg. Cent. 
by the method of closed resonators (generally a 
brass tube 100 centimetres in length, 5.6 centi- 
metres in diameter), has given the value (33,195 + 5) 
centimetres per second. Carbon dioxide behaved 
somewhat irregularly, and the experiments are 
being continued with the aid of an apparatus whose 
speed is regulated in a novel way. 

Equation of State. Specific Heat of Solid Elements 
and Gases (Thiesen).—The researches on the rela- 
tion between the specific heats of the elements, 
their expansion coefficients, and temperatures are 
not yet completed. The specific heats of gases at 
high pressures are being investigated (L. Holborn 
and A. Baumann)with the aid of a calorimeter, which 
permits of gas currents at the rate of 8 cubic metres 
per hour, at temperatures of 400 deg. Cent. and 
pressures of 400 atmospheres. 

Heat of Evaporation of Water above 100 deg. Cent. 
(F. Henning).—The heat of evaporation of water L 
has been determined for the range 100 to 180 deg. 
Cent. Approximately the formula L = 94.210 
(365 — t)*!24 cal. (at 15 deg.’ Cent.), which holds 
for the range 30 to 100 deg. Cent., is found to hold 
also for this extended range. A most remarkable 
feature is the agreement of the new values, within 
0.5 percent., with Regnault’s values. 

Saturation Pressure of Water Vapour, 50 to 200 
Deg. Cent.—A similar agreement is again found for 
the saturation pressure of water vapour. In this 
comparison use is made, not of Regnault’s own 
selected series of observations, which is generally 
quoted, but of all of his observations, and further 
of the recent researches of Knoblauch, Linde, and 
Klebe. The determinations are now continued, 
with the aid of a static method, above 200 deg. 
Cent., by Holborn and Baumann. In connection 
with this research Holborn and Feustel are com- 
paring the platinum resistance thermometer and the 
nitrogen thermometer. 

The Stefan-Boltzmann Law (Valentiner).—The 
verification of the Stefan-Boltzmann law involves 
bolometer tests, their dependence upon the radia- 
tion and conduction of gases and upon the presence 
of moisture, and an inquiry into the ‘‘ blackness 
of black bodies. The electrically-heated black 
bodies cannot uniformly be heated when of large 
dimensions, and as a rule the aperture of the black 
body has to be made larger than the necessary 
exclusion of external radiations would justify. 
Experiments are hence made with jacketed black 
bodies ; the one body, a cylinder, 16 centimetres 
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in length and 14 centimetres in width, is provided 


with a double water-jacket, the other with a liquid- | 


sulphur jacket (melting-point of sulphur, 445 deg. 
Cent.). 
can b investigated by varying the diaphragms. 
Masonry Pillars (Scheel).—The observations on 
pillars for instruments, made out of mortars, 
cements, and gypsum, are continued. Most of these 
pillars have been under observation since 1905, and 
they still change, having become longer by about 
18 » per metre in the course of the year 1908. 
Spectrum Analysis (Janicki, O. von Baeyer, and E. 
Gehrcke).—In the study of spectrum lines and of 
their satellites, arcs yielding very sharp lines are 
produced with the aid of the device illustrated in 
Fig. 5. The electrodes of a vacuum-bulb are at 
right angles to one another. The cathode K is a 
Wehnelt cathode, separately heated by the current 
from an auxiliary battery ; pieces of the substance 
to be investigated are placed in the porcelain tube, 








through which the anode wirea passes. The anode 
becomes hot and evaporates, and the vertical rays 
pass through the horizontal plate p, and are totally 
reflected by the prism T into the interference 
spectroscope. Most elements give simple spectrum 
lines, some lines are accompanied by satellites. 
Manganese, ¢.g., is very rich in satellites, though 
less so than mercury ; lead also shows accessory 
lines, and in the case of calcium and chromium, the 
distances of these lines vary with changes in the 
current intensity. The accuracy of the measure- 
ments made with the interference spectroscope 
after Lummer and Gehreke has been improved by 
determining the dispersion in the plane - parallel 
glass plates; the neglect of this dispersion had 
made the wave-lengths too large. The Zeeman 
effect has been studied on several mercury lines, both 
in weak and strong fields. According to Zeeman’s 
recent statements, the outer components of the 
line 579 »» were asymmetrical. This asymmetry 
was not in accordance with Voigt’s theory, and has 
not been confirmed. It is found, however, that the 
middle component is broad and not well defined, 
so that the centre is not easily measured ; the cor- 
rection for dispersion would not affect this result. 
It may be mentioned that Gmelin, in independent 
experiments, likewise failed to observe the asym- 
metry. 

Fluorescence of Glass and Quartz.—O. Reichen- 
heim has confirmed the observation of J. E. Lilien- 
feld that glass and quartz may, under certain con- 
ditions, fluoresce in ruby red or deep blue—i.e., in 
colours quite different from their usual greenish 
fluorescence. But while Lilienfeld ascribed this 
fluorescence to positive electrons, Reichenheim con- 
nects it with a crowding (a stricture) of the cathode 
rays. He fixes his cathode, a disc of aluminium, 
within a glass tube, 8 millimetres in diameter, 
about 10 millimetres from the end of the tube, and 
attaches the wire to the back of the cathode ; under 
suitable conditions a ray like a needle starts 
upwards from the centre of the disc, and any other 
body (metal or insulator) placed in the path of this 
ray sends out secondary radiations. This had 
already been observed by Goldstein. In continu- 
ing these researches Reichenheim finds that an 


amorphous quartz plate, carefully cleaned and 
interposed in the path of this ray, fluoresces 
brightly, first red, then violet, then sky blue, 
provided that the vessel had been flushed with 


oxygen. 


When oxygen is readmitted, the fluores- 


The influence of the size of the aperture | 


cence turns red again, until the quartz be- 
comes hot. Glass fluoresces under similar condi- 
tions, first green, then, after a period of fatigue, 
blue ; when the glass is cooled and re-exposed, 
|the blue appears again. The blue fluorescence 
might be characteristic of quartz and of silicates, and 
| might be due to the direct absorption of primary rays 
| or to secondary radiations. Reichenheim therefore 
| tried whether he could produce the blue ray directly 
| from the cathode, and he found that when a plati- 
|num loop was fused into a lump or cap of glass, 
forming the spherical end of a glass tube, so as to 
make a glass cathode, a sharp blue ray started from 
the apex of this cap, in which the emission was 
concentrated. The luminous spot gradually became 
dim, and the fluorescence lighter in colour. 

Anode Rays.—The researches of Gehrcke and 
Reichenheim on anode rays have been referred to 
in our. British Association report.* The point is 
that a gas like hydrogen, which does not by 
itself yield anode rays, will do so in the presence of 
gases like iodine, bromine, &c., both form a metallic 
anode, and, from a stricture in the path of the 
rays, a ‘‘stricture anode.” The rays travel at 
high speeds owing to the rapid fall of the anode 
potential in the electro-negative vapours. Such 
rays are also observed in oxygen and helium, and 
their spectra, which are being investigated with the 
aid of a simple quartz spectrograph of Reichenheim, 
show certain peculiarities. 

Diffraction Grating.—Messrs. Krupp, of Essen, 
have presented the Reichsanstalt with a very large 
grating of 6.5 metres radius, and have also supplied 
the mounting in a special room provided for the 
purpose ; the room is 9.7 metres square and is 
thermally insulated. 

Steel Measures (Leman, Blaschke, Riicker, and 
Werner).—Since September, 1906, fifteen sets of 
end measures of 10, 25, 50, and 100-millimetre 
lengths, supplied by three firms, have been under 
careful observation. The slight changes in lengths 
previously observed have continued during the last 
year, mostly in the same sense as before, but at a 
diminished rate. Five more sets of twenty mea- 
sures, furnished last year by a fourth firm, have 
twice been examined at intervals of five months, 
and a very slight shortening has been established. 
In the original fifteen sets some specimens show 
elongations, some contractions, and it would appear 
that the process of tempering may account for the 
different behaviour. 

The Tachometer Tests comprised a Braun liquid 
gyrometer for 10,000 revolutions per minute, and 
various instruments for automobiles and stationary 
engines. Of the latter two, one was fitted with a 
drum of aluminium, the other with a drum of an 
alloy especially designed for a very small temperature 
coefticient. The examination at 0 deg., 20 deg., and 
40 deg. Cent. proved that the special alloy (B) was 
much less influenced by temperature changes than 
the aluminium (A), the A instrument marking 1000 
revolutions when the actual speeds at the three tem- 
peratures mentioned were 926, 1006, and 1058, while 
the B instrument actually made 953, 1000, and 
1018 revolutions, 

(To be continued.) 








SIGHTS FOR SMALL ARMS AND 
MACHINE-GUNS. 


As so much enterprise is being devoted to the 
improvement of aiming media, and more especially 
to that applicable to military small arms, it may 
not be inappropriate to discuss the technicalities 
involved in aiming in connection with a new sight- 
ing system invented by Captain Antonio Calichio- 

ulo, R.A., Italian Army, with developments by 

r. J. Taylor Peddie, late Lieutenant, London Rifle 
Brigade, and now in process of adaptation for mili- 
tary service by Messrs. Vickers Sons and Maxim, 
Limited. Of this new system illustrations are 
given on page 752. 

It is hardly yet sufficiently appreciated that 
enhanced range and precision require concurrent 
development of the sights which are the actual 
media through which the rifle’s precision is uti- 
lised, and also that all such improvements in rifle 
mechanics require a similar advancement in the 
intelligence of the soldier. It has not apparently 
impressed itself in military circles that man and 
rifle are one unit, of which the two aspects—i.e., 
man and rifle—are of equal importance. From the 
standpoint of the expert it is too much to expect 


that crude notches and points, which served but 
indifferently for the aiming of the inaccurate 
muskets of antiquity, could, with the addition of 
almost equally crude adjusting mechanism, prove 
an efficient medium for directing rifles of extreme 
precision, capable of attaining — ten times 
the range. Yet such are the sights which military 
critics are defending, mainly upon the ground that 
the exigencies of service preclude the use of refine- 
ments. 

It is not, however, our present purpose to discuss 
the practicability or otherwise of improved sights, 
but rather to treat of the technics of aiming and the 
method by which the vertical and lateral angular 
relation of the barrel to the line of sight, neces- 
sitated by gravity and wind, are determined and 
maintained. Aiming media have two distinct func- 
tions: the first, to enable the establishment of 
exact coincidence with the line of sight, a function 
performed by the eye with the aid of notches, aper- 
tures, points, and such like, which constitute the 
sights proper; and the second, to exactly deter- 
mine the angles before referred to. The angle- 
measuring mechanism is attached to the back-sight, 
and allows of fine adjustment of the rifle in angular 
relation with the line of sight. It is commonly, 
but, nevertheless, erroneously, supposed that the 
required trajectory is attained by giving elevation 
to the barrel in relation tothe plane of the horizon, 
whereas, in fact, the breech end of the rifle is 
depressed with the fore-sight as a pivot in angular 
relation with an imaginary line proceeding from 
the objective to the firer’s eye, and called the line 
of sight; it would, therefore, be more correct to 
speak of adjusting the rifle than of adjusting 
the sight, the latter being the fixed quantity. The 
sights proper are optical instruments, the design of 
which is more within the province of the optician 
than either the gun-maker or soldier ; the adjusting 
mechanism, on the other hand, comes within the 
domain of the engineer, or scientific-instrument 
maker, and the combination, when fully developed, 
may be appropriately passed to the gun-maker for 
adaptation to the particular requirements of the 
weapon. The optician has been so much accus- 
tomed to employ the use of glass in aid of the eye 
that he has been led to overlook the possibilities 
of metal alone in the construction of aiming media 
complying with physical requirements of the human 
eye, from which Nature permits nodeparture. The 
difficulties introduced by lenses, quite apart from 
their natural fragility, are such as to more than 
counteract their virtues, except for very specialised 
uses, but the aid of optical science has of late been 
sought in designing metal sights in compliance, as 
far as may be, with the physical characteristics of 
the eyes with which they are employed, 

That the problem of reconciling technical, 
optical, and military considerations is Y no means 
insurmountable has already been abundantly de- 
monstrated at Bisley by numerous marksmen with 
some of the excellent sights which were evolved in 
response to the invitation of the National Rifle 
Association.* The most marked improvement in 
the shooting which immediately followed was in 
each case associated with the use of a small aperture 
or peephole mounted near the eye as a back-sight 
in conjunction with screw-operated mechanism for 
vertical and lateral adjustments. Although the 
National Rifle Association regulations did not 
permit of any alteration of the fore-sight, the im- 
provement in shooting as indicated by the scores 
made, has, in the last few months, exceeded that 
of all previous time, and as the substitution of a 
peephole for a V-notch has been the only material 
alteration made, these beneficial results must be 
attributed solely to the optical virtues of the aper- 
ture. 

The underlying principle of Captain Calichio- 
pulo’s invention, as shown in the elevation of the 
gun, Fig. 1, and in the perspective view, Fig. 5, 
page 752, is to establish coincidence with the line 
of sight by means of two apertures, the back-sight 
(Figs. 2 and 3) carrying the adjusting mechanism, 
the fore-sight (Figs. 4 and 6) being of a tubular shape, 
having external walls bearing a predetermined de- 
finite relation in size to the back-sight aperture, the 
size of which is in turn determined by its distance 
from the eye and the fore-sight. The proper corre- 
lation of dimensions and distance gives a view of 
the objective surrounded by an annular ring of light 
in an unobstructed field and with full natural 

















* See page 346 ante. 





* See page 76 ante. 
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THE PEDDIE-CALICHIOPULO SIGHTS FOR SMALL ARMS AND MACHINE-GUNS. 
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with the line of sight exists when the objective is!shown well in the perspective view, Fig. 5, is 
centred in the field (Fig. 7); while the slightest | screw-operated for elevation and lateral motion. 
movement of the back-sight, or attempt to get. out | The moving member of the elevation scale is 
of alignment, is at once apparent by the annular! divided so as to give a vernier reading to single 
ring of light becoming a erescent, or some.one of a| minutes of angle, and on the opposite side figures 
variety of shapes other than circular. | are impressed indicating yards of range. The deti- 

The back-sight aperture, with suitable adjusting | nite proportions sustained by the lengths of 
mechanism, may be attached to either the barrel | minutes of arc at all distances affords a convenient 
or small of the stock. Technical considerations | basis for sight adjustments, and incidentally a 
indicate the latter as the correct position, whilst | simple means of calculating the trajectory of the 
military opinion favours the former. In this it is| projectile. The internal diameter of the tubular 
influenced by the possibility of injury to the face fore-sight may be as much as 6 millimetres, but in 
by a blow from the sight, impelled by the recoil, practice 4 millimetres has been found to give a 
when, under stress of a firing, the rifle is not! field of ample dimensions, into which no difficulty 


held as securely as might | exists in centering the objective. The external 


The re mechanism, upon which the back-|diameter of the tube is proportionate to the 


known as the Peddie system, as| diameter of the back-sight aperture, and in all 










sight is moun 
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VISION AS SEEN BY MARKSMAN WHEN SIGHTING 
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cases permits of the use of sufficient metal to ensure 
the strength necessary for military services. 

_ With the advent of automatic rifles, the Peddie- 
Calichiopulo sights will prove invaluable. The 
frequently-recurring recoil of the rifle is of a 
certainty bound to disturb the aim if a crude notch 
and point be used, necessitating a stoppage of fire 
for the purpose of realigning the rifle. The new 
system will overcome this difficulty, because the 
full strength of the eye is given to the objective, 
which can be continuously retained in view ; and if 
the rifle has a tendency to displace itself from its 
true position whilst fire is proceeding, it can be 
observed and checked. To those who study 
problems of this sort the practical nature and 
possible application of the new system will be ap- 
parent. It becomes manifest, therefore, that it 
will become a permanent feature in rifle mechanics, 
and that the old form of notches and points will 
disappear. 





EnGingers’ Pocker Dicrionary.—Messrs. Whittaker 
and Co., White Hart-street, Paternoster-square, E.C., 
have just published, at the price of 2s. net, a very useful 
pocket technical dictionary, by Mr. W. H. Steenbeek, 
in English, German, and Butzh, »roduced as an aid to 
British engineers and erectors who have to sell or put 
down engines in Holland and Germany. The dictionary 
should prove of considerable service. 





Tue Frencu Nava ProcramME.—The French Minister 
of Marine, says Le Moniteur de la Flotte, gave an audience 
on November 19 to a number of Members of Parliament 
who represent the towns of Brest, Lorient, and other 
towns in which are situated the naval harbours. He 
informed them that the naval programme was almost 
completed ; it would be sent to Caden in the com- 
mencement of January. If Parliament votes the neces 
sary credits, two 23,000-ton battleships will be laid down 
at Brest and Lorient in 1910, and 5 million francs 
(200,0002.) will be asked for 1910. Measures will be 
taken to build these battleships in three years, so as to 

lace in the service by 1915 a fleet of six battleships—two 
aid in 1910, two in 1911, and two in 1912. Cherbourg 
will be entrusted with the construction of small units, 
mostly submarines, and two destroyers will be built at 
Rochefort. The Minister added that a third dock was 

uired at Lorient, but it had not been possible to 
include this in the budget for 1910. 
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facility by this method, and cruising speed is efficiently 
obtained 4. closing down some of the nozzles in the 
first stage, thus obviating the necessity of having 
separate cruising turbines. The general disposition 
of the machinery for a ship propelled by Curtis tur- 
bines is the same for all types, from a yacht to a 
battleship. There are two absolutely independent 
units, each consisting of the turbine with its condenser, 
pumps, and feed-tanks. 

The Creole was the first large boat to be equipped 
with Curtis turbines, and is a passenger steamer 
belonging to the Southern Pacific Kailroad Company. 
Its length is 440 ft.; beam, 53 ft.; draught, 25 ft.; and 
displacement, 10,000 tons; while the guaranteed speed 
was 164 knots. The turbines were 10 ft. in pitch 
diameter, and each was capable of developing 4000 
brake horse-power at 250 revolutions per minute. All 
the twelve nozzles in the first stage could be operated 
independently by hand from the outside of the casing, 
while in this particular boat some of the nozzles in the 
remaining stages could be regulated, though it was 
found that this was an unnecessary refinement. The 
full power could be developed by opening nine nozzles 
in the first stage, and the other three are only used 
when it is required to force the boat in case of 
emergency. 

A very complete set of trials were carried out on 
the Creole by the builders, to determine the efficiency, 
water rate, power of the turbines, and maximum 
speed of the boat. The amount of steam used was 
ascertained by measuring the quantity condensed in 
the port condenser from the port turbine, by means of 
two calibrated tanks. The coal used was weighed 
throughout the trials, and the number of revolutions 
of the turbines were indicated continuously on tacho- 
meters, while pressure-gauges and thermometers were 
employed to measure the pressure and temperature 
where required. The steam was superheated about 
50 deg. The following is a summary of the results 
obtained :— 


Speed in knots = - 16.7 
Steam pressure in steam-chest, lb. 


per square inch 235 230 
Vacuumininches .. oe ve 27.1 27 
Superheat, deg. Fahr. ao ae 67 58 
Revolutions per minute of turbine 247 177 
Brake horse-power of turbine .. 3795 1370 
Steam per hour, Ib. .. ae .. 64,000 30,250 
Steam per brake horse-power hour 

of turbine in pounds oe 16.9 22.1 


The next important boat equipped with Curtis 
turbines was the United States scout cruiser Salem, 
which had a displacement of 3750 tons, and was guar- 
anteed to steam at least 24 knots for four hours con- 
tinuously. This cruiser was one of a set of three, the 
other two—the Chester and the Birmingham—being 
engined respectively with Parsons turbines and reci- 
procating engines. The vessels carried two 5-in. guns, 
six 3-in. guns, and two 21-in. submerged torpedo-tubes. 
The over-all length of hull was 420 ft.; beam, 47 ft.; 
and draught (light), 16 ft. 9in. There were, as usual, 
two turbines, each capable of developing 8000 horse- 
power at 350 revolutions per minute, and they were 
of very similar construction to those of the Creole, 
except that the mean diameter was 12 ft., and the 
nozzle areas were larger owing to the increased power. 
The areas were three-bladed and had a diametor 
of 9 ft. 

The arrangement of the machinery was the same as 
that usually adopted, each turbine having its own 
condenser, with wet and dry air-pumps ; but owing to 
the narrowness of the boat the starboard turbine was 
in front of the port turbine—a somewhat novel feature 
for turbine vessels. 

Forced lubrication was used for the bearings, the 
oil being pumped into a tank well above the engine- 
room, a thence delivered to all the bearings. On 
the trials, which were made under the supervision of 
the naval authorities, calibrated tanks were used for 
the measurement of the water, and _torsion-meters 
(both the Denny and Johnson and the Fittinger) were 
employed for obtaining the brake horse-power of the 
turbines. The general results of the trials were as 
follow :— 

Speed in knots es os oh 2 
Steam pressure, Ib. per sq. in... 2 
Superheat, deg. Fahr. bo oa 

Vacuum, ininches .. 


96 22.5 12 
53 240 162 


wo 


| 


8 28.65 28.7 


I 
s 


tp 


Revolutions per minute of turbine 78 312 164 
Brake horse-power of turbine .. 19,200 9340 1360 
Steam per B.H.-P. hour, Ib. i 14.74 15.85 26.13 


These results show an advantage of 7 or 8 per cent. 
over those obtained on the Birmingham, fitted with 
reciprocating engines. * ‘ 

The North Dakota, which we illustrate on page 768, 
is the first of the American Dreadnoughts, and is 
a twin-screw vessel equipped with two Curtis tur- 
bines of 12,500 horse-power each when running at 245 
revolutions per minute. A description of the vessel 
herself is given in connection with the illustration. 





* Accounts of the trials of the Chester, Birmingham, 
and Salem will be found on 255 and 312 of our last 


volume. Those of the Creole appeared on page 695 of 
vol, Ixxxiv. 





The construction of the turbines is practically the 
same as those of the Perkins and Sterrett. . There are 
nine ahead stages and two reverse stages, five of the 
ahead stages being on separate wheels, and the 
last four mounted on one drum, for the reason pre- 
viously explained. The first stage has twenty nozzles, 
eighteen being controlled by slide-valves. The radial 
clearances between the wheel-blades and the casing, 
and between the guide-blades and the wheels, is very 
large, varying from } in. to 2in., while the axial clear- 
ance is as small as 0.15 in. at the high-pressure end. 
This distance is maintained by the thrust-block, and 
ean be checked and altered by a micrometer-screw 
arrangement similar to that adopted for lining off the 
dummies in the Parsons turbine. The boiler pressure 
is 265 lb. per square inch. 

All the installations mentioned have been carried 
out by the Fore River Shipbuilding Company, of 
Quincy, Mass, to whom, and to the American Society 
of Naval Engineers, we are indebted for some of the 
above information. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 24. 

Bvyine for future delivery continues to be the 
feature of the iron and steel market. Consumers of 
all kinds are looking far ahead, and recognise in the 
present tendencies a heavier volume of business durin 
winter and spring, and the strong probabilities o 
higher prices for all urnace and mill products. The 
past week has been characterised by moderate buying 
for the earliest possible delivery, and by inquiries for 
very large quantities of material for delivery during 
the second quarter of the year. The most prominent 
factor in the situation at present is the railroad 
demand. As is well known, the railway companies 
of the United States have been most reluctant buyers 
for two years past. Not only were equipment and 
supplies purchased in the most sparing quantities, but 
rails for new roads, track extensions, and repairs 
were purchased in only absolutely necessary quan- 
tities. The development of an enormous traffic and the 
wearing out of rails and equipment have necessitated 
the return to the market, and for some time past all 
industries supplying railroads have been filling up with 
orders, While there are several important railroad 
building enterprises on hand, most of the rails ordered 
are for extensions and repairs. Some encouraging 
inquiries are being received from outside countries. 
Manufacturing interests are observing with but little 
satisfaction the inroads which are being made by 
British and German interests in Central and South 
American countries. The policy of the Government 
has been against any form of subsidising, and as 
private enterprise is not equal to the task of establish- 
ing profitable ship lines, manufacturers and export 
merchants are obliged to witness a development of 
trade in which it is practically impossible for them 
to participate. Legislation will be sought in sup- 
sa of ship lines at the coming session of Congress. 
ea-board communities are more favourable to such 
legislation than communities in the interior of the 
country. Much ——— will have to be overcome 
before a reversal of the past policy of the Government 
can be established. Not much benefit can be expected 
from the Pan-American road which is creeping south- 
ward through the back yards of South American 
countries. 

Much more interest is centred in the prosecution of 
the Panama Canal. The latest estimate of the cost 
iven out to-day is 375,201,000 dols. Even this is 
argely guesswork. The first estimate, given out seven 
years ago, by presumably expert engineers, was 
144,233,358 dols. How much more than the first-made 
estimate the canal will cost will be found out before 
the work is done. The price of labour is from 30 to 
60 per cent. greater than for the same class of labour 
in the United States. Theaverage number of labourers 
engaged is 44,261 ; the death-rate is very light. A 
very important enterprise has been inaugurated in 
Canada, the evidence of which is seen in the plac- 
ing of a contract by the province of Ontario for 
1,500,000 lb. of }-in. aluminium wire to carry an 
electric current throughout Ontario, furnishing power 
to those wanting it at very low rates. The contract 
price for the wire is 400,000 dols. It is the purpose 
to make power cheap and attractive to Americans who 
may be induced to locate there. Cities and towns 
will issue bonds to pay their share. 





THE SwepisH CHAMBER OF ComMERCE IN LonpoN.— 
This Chamber of Commerce, whose address is 5, Lloyd’s- 
avenue, E.C., has recently added to its offices a special 
intelligence branch, which supplies members with parti- 
culars concerning trade openings, new markets, &c. 





Tur ANGLO-JAPANESE EXxHIBITION.—We are informed 
that the chairman of the committee of the Electrical Sec- 
tion for the forthcoming Exhibition is Mr. William 
Mordey, Past-President of the Institution of Electrical 
Engineers ; the vice-chairman is Dr, Gisbert Kapp, 
President of the same Institution, 


NAVAL ENGINEERS. 
To THE EpiToR oF ENGINEERING. 

Sir,—I am glad to see that the question of the naval! 
engineers (present and future) is once more attracting 
attention. Surely the time has now come to grant the 
very moderate requests of the engineer officers now 
serving, and to amalgamate them with the present 
military branch, of course without succeeding to executive 
command. Engineer officers never have wanted to com- 
mand ships; this isan asperation that has been saddled 
on to them by their enemies, in the hope of casting 
ridicule on their desires, and it has apparently been 
successful. 

One point in the training of the new naval officer that 
has always puzzled me, and I cannot see what the object 
of it can be, is the treatment of the engineer officers at 
Osborne and Dartmouth. 

If the Admiralty have faith in the scheme, one would 
have thought their great object would have been to im- 
press on the cadets that the engineer was an officer of 
some importance in the Navy, and that the profession 
of engineering was one to be sought after, and would have 
seen, to help them in this object, that the engineer officers 
appointed to train these boys were given positions at 
least equal to the executive and Marine officers. 

But the reverse of this is the case, and no opportunity 
seems to be lost of impressing on the boys that the engi- 
neer is a necessary on and one that has to be borne with 
patience and forbearance. 

In every way possible is this idea carried out. He is 
not allowed to command a term, as the Marine officer is: 
he is an instructor only, and has no power or control of 
any sort except as an instructor. Each term goes afloat 
in a cruiser, and the officer in command of the term goes 
with it, also the engineer-instructor. If for some reason 
or other the Marine officer cannot go, the command is 
delegated to the Marine officer of the cruiser, not, mark 
you, to the engineer-instructor. 

I can assure you that in every possible way it is im- 
pressed on these boys that the engineer is of little im- 
portance indeed, and I feel sure that this must have a 
very serious effect on the success of the new scheme from 
an engineering point of view. 

It is a well-known fact that these boys who are now 
midshipmen afloat never hesitate to let everybody know 
that if there is one thing they do not want to be, it is an 
engineer. 

A great mistake was made when the new scheme was 
originated in not amalgamating the engineer and military 
branches. Had this been done, the boys would never have 
known the difference that had been allowed to exist in the 
past between the executive and engineer officer, and they 
would all have grown up imbued with the highest ideals 
of their future as naval officers in whatever branch they 
might be serving. 

nstead of this, a feeling of caste is being created, 
and in years to come I predict that this form of snob- 
bery will make life afloat unbearable to all those who 
have not been trained at these establishments. 
I am, Sir, yours truly, 
November 28, 1909. PUZZLED. 








ELECTRICAL DRIVING OF TEXTILE 
FACTORIES. 
To THE EpiTor oF ENGINEERING. 

Srr,—As members of the special committee of the 
Bradford Engineering Society, appointed to consider the 
electrical driving of textile factories, we desire to protest 
against the recently-published document described as a 
report of the committee. 

Several portions of this document have been published 
without our knowledge or approval, and without an 
opportunity being given to the committee as a whole to 
discuss it. It does not represent the views of the com- 
mittee, and is in many respects misleading. 

The impression that this document gives—viz., of being 
the outcome of careful inquiries and exhaustive tests—is 
erroneous: it represents the results of preliminary dis- 
cussion among the members of the committee and of two 
tests which were by no means exhaustive. 

We therefore desire to dissociate ourselves from it. 


Yours af — 
(Signed) . Exus. 
H. A. Jones, 
R. Pout. 
T. Roves. 


C. W. Satr. 
W. B. Woopuorsr, 
Bradford, November 30, 1909. 








AVIATION IN ENGLAND. 
To THE EpiToR oF ENGINEERING. 

Srr,—Permit me to congratulate you on the sound ex 
pressions given in your leading article of your last issue 
with regard to the sporting tendency exhibited by the 
majority of present-day aviators, and also the all-pre- 
dominating trend towards the aeroplane type with but 
few exceptions. That aviation is a science and a true 
engineering feat none but those who have laboured 
assiduously in all its branches realise, yet these pioneers 
note with dismay the virtual control in this country of a 
‘« sporting club,” whose members, whilst admittedly mak- 
ing flights, do so with copies pure and simple of aero- 

lanes already practised with by others more experienced, 
but whose experience proves, times without number, that 
these machines are craft unable to meet adverse atmo- 
ate conditions except under the charge of expert 
lots. 
‘ It has been granted myself in these columns to per- 





sistently expound these facts contained in the foregoing 
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and your leading article, whilst I have advocated the 
formation of a true engineering and aerod ical nucleus 
of scientists to work harmoniously together on approved 
designs of helicopter or beating wing as a counteraction 
to the aeroplane trend. On the other hand, I do not 
attempt to belittle the sterling work accomplished in this 
latter direction. ; 2 

May I propose, therefore, the immediate formation of a 
band of adherents upholding the wing and helicopter 
types, in order that machines on advanced lines be built 
ready to exhibit at the next aero show or meeting in 
England, which will demonstrate at least that British 
aviators and engineers are alive to the necessity of such 
an institution and need for British pre-eminence in the 
world of flight. Personally, to aid the success of this 
projected ‘‘Society of Advanced Flight,” I will guarantee 
a full-sized model working machine on the advanced lines 
advocated by Jobert, Holland (America), and McKee, of 
beating wings, with such improvements suggested to 
myself during observation and experiment. Furthermore, 
| will add a fourth-size scale model helicopter with six 
combined ascensional and | agp ig gee and automatic 
parachute surfaces, and do all I can with my moderate 
means to further the cause. 

Yours very truly, 
E. WIison. 

77, Glamorgan-street, Pimlico, London. 

[In the leading article above referred to, we regretted 
the sporting tendency, as opposed to the scientific, in 
aviation, at the present day. Our article made no refer- 


. 


ence to helicopters or orthopters, &c.—Ep. E.] 








“TRANSPORT ACROSS SYDNEY 
HARBOUR.” 


To THE Eprtor OF ENGINEERING. 

Sir,—The acticle under the above heading, which 
appeared in your issue of November 19, is a most in- 
teresting description of the projects which have been 
before the public and the recent Royal Commission. The 
latter part is, however, open to criticism, and I therefore 
ask the indulgence of your valuable space for a few 
remarks in favour of the scheme as approved by the 
Commission. : 

In the first place, in order that I may not be considered 
biassed on account of my intimate connection with tun- 
nelling work in this country, and more intimate connec- 
tion with one of the Commissioners responsible for the 
report, I may say at once I hold no brief for the adoption 
of tunnels or tubes where they can be replaced by above- 
ground communications, expense and expediency being 
duly considered. The proposition must stand on its 
merits alone, which, summed up briefly, are these :— 

1. Its flexibility in being possible of construction either 
wholly or in part. 

2. The shorter time which would be taken in its con- 
struction as compared with that of a bridge. 

5. Smaller capital outlay required to initiate a connec- 
tion across the harbour. 

In addition to these, other points may be raised in 
favour of the subaqueous tunnels, suchas the reduction to 
a minimum in the cost of maintenance for the structure, 
leaving permanent-way, road surfaces, and so on out of 
the question, against which one would have to place the 
cost of lighting the vehicular and tramway tunnels 
(though not so thoroughly in the latter as in the former 
case) for an average of twelve hours aday. The materials 
for the tunnels can all be manufactured in the States, 
whereas the greater part, if not the whole, of the bridge 
steel-work would be imported, thus employing labour in 
the country, instead of sending capital abr Tunnels 
are undoubtedly safer than a bridge where railways 
are accommodated, as any derailment is confined to 
one line, and can not, considering the loading gauge 
adopted, result in any serious accident to life or damage 
to the structure. The healthiness of electrically-worked 
tunnels is not questioned in this country, though a sug- 
gestion capewel in one of the Sydney periodicals some 
time ago that the tunnels would become breeding-grounds 
for a ogenic bacilli. 

The adoption of the tunnel scheme does not preclude 
the subsequent erection of a bridge, and some points in 
favour of procrastination in this respect seem worthy of 
consideration. It is well known that since the present 
tariff has been in force manufacturing industries of all 
kinds have grown very considerably. Cement is now 
made in New South Wales; steel and iron works are 
expanding, and before long no doubt such p s will 
be made as to enable a big bridge job of this class 
being undertaken entirely within the confines of the 


country. Again, new steels are being continually 
brought out with very excellent qualities (though for 
the moment their cost in manufacture may preclude their 
general use), qualities which before long may include 


such desirable properties as resistance to corrosion from 
ordinary impurities in the air, combined with high tensile 
strength as compared, weight for weight, with commercial 
Steels of the present day. And, thirdly, the height of 
ship masts, or the reduction in the number of high-masted 
vessels passing across the route of the proposed bridge 
ay enable the clear headway to be considerably reduced 
in the future, the advantages of which are obvious. 

In regard to the delay involved in changing from steam 
to electricity, and vice versa, there is no doubt, considering 
the present state of the above-ground traffic in the streets 
of Sydney, that an a railway must come, and, 
moreover, it must not worked by steam, the pre- 
ference at present being given to electricity, which would 
work in conjunction with the harbour tunnels. Delays 
ur, therefore, probable in any case, and must be overcome 
by suitable arrangements. 

Your note in regard to the Melbourne Suburban Rail- 
ways recalls to mind a rumour current at the time, which 








I give for what it is worth. It was that the cause of the 
rejections of the proposals for conversion to electric trac- 
tion was due to something other than the question of 
its efficiency. 

Any of the modern electric railways in the Metropolis 
would pay excellent dividends if it were not for the vast 
sums necessarily and unnecessarily spent on underground 
works, compensation, promotion, and so on. High 
accelerations and speeds are possible with electric trac- 
tions, and high speeds mean greater carrying capacity per 
mile of line. Steam has now no place where frequent stops 
and frequent service are necessary, though at present it 
holds its own on pag distance runs, where its struggle for 
existence will no doubt be severe in thefuture. I quiteagree 
with your comments on the absence of a physical junction 
with the present tramway system on the City side, though 
this, as, no doubt, many other minor points of the same 
nature, would be satisfactorily dealt with by the Commis- 
sioners of Railways, who have already done so much to 
improve their system generally in the last few years. 

With apologies for trespassing on so much of your valu- 
able space, 

T am, Sir, yours truly, 
H. J. Deane, B.E. (Sydney). 

2, Queen-square Place, Westminster, December 1, 1909. 








‘““‘UNDER TORSIONAL STRAIN.” 
To THE Epitor oF ENGINEERING. 

Srr,—‘‘ A.M.I. Mech. E.,” in your issue of October 29, 
asks the question: ‘‘The Behaviour of Ductile Material 
under Torsiona! Strain. What does that mean?” He 
surely does not mean to imply that he does not know 
what is meant, or that the ann “under torsional strain” 
in the phrase quoted might be replaced by the words 
‘‘ while it is being twisted,” the word ‘‘twisted” implying 
both a force applied to a material in such a manner as to 
tend to rotate it about an axis, and the deformation or 
change of position of the molecules caused by the applica- 
tion of force. 

The word ‘‘strain,” as commonly used by the writers of 
good English for the last 200 years, also has a double 
significance, as may be seen by reference to any good 
dictionary. It may mean that which causes an extension, 
compression, or other distortion, or other deformation— 
namely, applied force—or it may mean the effect of that 
force. iiveehe men out of a hundred, including 
many writers of good English, use the word “strain” as 
synonymous with force causing deformation, and they will 
continue so to use it until the dictionaries mark the mean- 
ing of the word as obsolete. ‘‘A.M.I. Mech. E.” says: 
‘*a material may be under a load or even under a stress ; 
it is not under a strain.” A purist might, of course, 
criticise the words “‘ under a strain,” saying that the word 
“under” should be replaced by ‘‘undergoing,” and he 
might also object to ‘‘ under a load or stress” if the load 
or stress is not applied above the material, as in the case 
of a loaded beam, but applied to it tangentially, as in the 
case of a bar being twisted, but the words ‘‘ under strain” 
are no more objectionable than the words ‘‘ under stress.” 

The whole trouble in the use of the words ‘* stress” and 
“strain” began some fifty years ago, when some autho- 
rity said that the word “strain” should not be used any 
more, as it always had been used, to mean a force applied 
to cause deformation, but that it should hereafter mean 
only the deformation itself, and that the word “stress” 
should be used for the force. In fifty years of effort the 
followers of this authority have not succeeded in their 
apy to change the old custom of the language, and it 
is not likely that they will succeed in fifty more. ‘* Autho- 
rities” in the several professions have the right to invent 
new words to express meanings which they rigidly define, 
but they have no right to take a commonly-used word like 
‘* strain,” and say that hereafter it shall not be used in its 
old meaning, and that all who do so use it are guilty of 
using bad English. 

Professor Merriman, in the preface to one of his books 
on “The Strength of Materials,” a few years ago, referrin 
to the different uses of the word “‘ strain,” said he woul 
avoid all ambiguity by not using the word at all, using 
**stress,” “deformation,” ‘‘extension,” ‘‘ contraction,” 
&c., for the molecular displacement or change of linear 
dimensions. In an earlier book Professor Merriman said : 
—‘* The word ‘strain’ is often used as synonymous with 
‘stress,’ and sometimes it is also used to designate the 
deformation.” Professor Wood, in his work on ‘‘The 
Resistance of Materials,” over thirty years ago, said :— 
“‘ The distinction between stress and strain is not always 
observed, one being used for the other.” A very full dis- 
cussion of this subject by the late Arthur M. Wel- 
lington will be found in Engineering News, June 23, 1892. 
Mr. Wellington held that the word “strain,” when used 
to mean extension or deformation, was an incorrect term. 

Following Professor Merriman in my own writings, I 
have never used the word “‘ strain” to mean deformation, 
but I do use it whenever I see fit as synonymous with 
“stress.” I hope the author of the paper on ‘‘ The 
Behaviour of Metals Under Tersional Strain” will stick 
to his guns, and not change the title of his papers. The 
words ‘‘under torsional strain” are not a *‘loose expres- 
sion,” but are good idiomatic English, and their meaning 
is perfectly clear to any reader of ENGINEERING. 

Yours truly, 


Wiuuiam Kent. 
Chicago, Ill., November 15, 1909. 








“FLUID PRESSURE ON INCLINED 
PLANES.” 
To THE Eprror oF ENGINEERING. 
Sir,—With regard to the article in your issue of 
September 17 under the above title, may I point out 
that additional information as to the region of instability 


of flow appears in Eiffel’s results published last year ; and 
also that in Langley’s ‘‘ Experiments in Aerodynamics” 
mention is made of the change which occurs in the position 
of the centre of pressure in relation to the aspect ratio at 
about the same angle. The results'which Langley obtained 
ae to agree with those of Kummer, and indicates 
that when the aspect ratio is less than unity, below the 
critical angle (about 30 deg.) the centre of pressure lies 
further in front than on a square plane, while above 
30 deg. the centre of pressure lies behind its positions on 
a square plane. When the aspect ratio exceeds 1 (i.c., 
Lanchester’s “‘ pterygoid” form) the centre of pressure 
lies behind its positions in a square plane below 30 deg., 
and in front of them above 30 deg. enter anticipated 
that this phenomenon would lead to a better under- 
standing of the conditions of flow, and makes particular 
mention of the matter. I cannot quote because I have 
not the book here, but have a very clear recollection of 
this point. 

With regard to the obliquity of the reaction, if this is 
due to the leaving velocity of the fluid being less than the 
velocity of approach, surely such a condition of things 
can only occur by reason of skin friction, so that 
Lanchester’s contention is right. Whether the effect is 
such as to produce an increase or decrease of the resist- 
ance will depend on the relation of the obliquity to the 
normal to the effective angle of attack, but in any case it 
must produce a slight decrease in the lift, other things 
being equal. If this angle is measured by the inclination 
of the chord of the curve in the case of an acrocurve (as it 
was by Lilienthal and Ferber) then it is quite possible for 
the reaction to be negatively inclined to the normal, and 
so apparently decrease the resistance. I submit, how- 
ever, that the angle measured in this way is not by any 
means the angle of attack. Since the fluid must leave 
the surface in the same direction as the trail angle, or at 
an even steeper angle, the effective angle of attack cannot 
be less than the trail angle. Looked at from this point of 
view the resistance is essentially positive, and the ratio 
of lift to drift is increased in aerocurves not by a decrease 
in the angle rate of change of the skin resistance, but by 
a decrease in the aerodynamic resistance relatively to the 
mass handled. This is, I think, precisely Lanchester’s point. 

Another interesting feature in this connection is that 
Professor Rateau’s method of dealing with the aerocurve 
reaction is almost identical with that employed in con- 
sidering skin friction on turbine-blades (see R. H. Parsons 
on ‘The Steam-Turbine,” Journal of the Junior Insti- 
tution of Engineers, 1907). 

lam, Sir, yours faithfully, 
HERBERT CHATLEY. 

Tang Shan, November 9, 1909. 








‘*RAISING THE ELASTIC LIMIT.” 
To THE Eprror oF ENGINEERING. 

Sir,—There is a great temptation to cuntinue this dis- 
cussion, as so much useful information has been elicited. 
At the same time it is probable that these various.points 
will be shortly under discussion before one of the tech- 
nical societies in London, to whom I shall have the honour 
to present some results of experimental work. ‘ It may be 
worthy of mention that, in connection with “ elastic 
range ” experiments, several have been made at the East 
London College, which show definitely that eats the 
elastic limit in tension by over-strain lowers the value of 
the compression elastic limit. 

The remarks of Mr. Larard concerning annealing tend 
to confirm my own rough tests, and show how dangerous 
it is to assume that specimens are completely restored to 
their original condition by this treatment. 

In the yo alluded to above there is a calculation 
concerning the effect of bending stress on torsion tests ; 
also the effect of bending stress on tension and compres- 
sion tests. 

Yours faithfully, 
C, AtFreD M. Smiru. 

East London College, University of London. 








Socrety or Arts: Cantor LecturEs.—On Monday, 
the 29th ult., the first of a course of Cantor Lectures on 
Aeronautics, was delivered at the Society of Arts by 
Mr. C. C. Turner. The course will consist of four 
lectures. The remaining three are to be delivered on the 
first three Mondays of this month. In his lecture on 
Monday last Mr. Turner dealt with preliminary con- 
siderations, such as the behaviour of balloons in the air, 
the principles affecting kites, &c., gliding flight, &c. 
The action of the air on plane and curved surfaces was 
dealt with, as well as the influence of different aspect 
ratios. The effect of motion through the air was also 
considered from the stream-line Ganliosint, Finally, the 
lecturer made a few remarks on the subject of propellers. 
The lecture was illustrated by means of lantern-slides and 
a few models, 





Tue Concrete InstituTe.—The first meeting of the 
winter session of the Concrete Institute was held on 
Thursday evening, the 25th ult., at the Royal United 
Service Institution, when Mr. A. Ross, M. Inst. C.E., 
chief engineer, Great Northern Railway, presided, in the 
unavoidable absence of Mr, Edwin O. Sachs, F.R.S. Ed., 
chairman of the executive. On this occasion Mr. Richard 
L. Humphrey, M. Am. Soc. C.E., of Philadelphia, 
U.S.A., gave an impromptu address on “ Some Points 
Relating to Reinforced Concrete as Applied in the 
United States,” and there was a very large attendance of 
members and visitors. The lecture was admirably illus- 
trated by some lantern-slides, and was followed by a very 
ea discussion, among those pitgates being Messrs. 

. K. G. Bamber, F.C.S. ; les F. Marsh, M. Inst. 
C.E.; W. G. Kirkaldy, A.M. Inst. C.E.; and F, E. 





Wentworth-Sheilds, M. Inst. C.E., &c. 
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THE TURBINE STEAMERS “DUKE OF CUMBERLAND” AND “DUKE OF ARGYLL.” 


CONSTRUCTED BY MESSRS. 


: 
1 
i 
| 


FOUR-CUTTER PLANING AND MOULDING- 
MACHINE. 

_ We illustrate on page 756 a 12-in. by 6-in. special 
four-cutter planing and moulding-machine which has 
been manufactured by Messrs. A. Ransome and Co., 
Limited, Stanley Works, Newark-on-Trent. It has 
been designed to suit purchasers who wish to avoid 
the cost oi the heavier types of machines of this class, 
and is capable of planing, grooving, tonguing, edging, 
heading, and thicknessing at one operation, boards up 
to 12 in. wide by 6 in. thick, or of sticking single or 
double mouldings of any pattern in any description 
of wood within its capacity. Our illustrations show 
clearly the construction of the machine, Fig. 1 being 
a front elevation, Fig. 2 an end elevation, and Fig. 3 
a plan; a perspective view, reproduced from a photo- 
graph, is also shown in Fig. 4. 

_ When the machine is in action the timber is fed in 
by means of six cast-iron rollers, the three top ones 
being driven by spur-gearing having machine-cut teeth 
and hardened-steel chains, as may be seen in our illus- 
trations. The first two rollers are fluted, in order to 
ensure a powerful feed. Strong adjustable spiral 
Springs are used to impart the pressure to the rollers. 
Che speed of feed can be varied from 12 ft. to 50 ft. per 


minute, 


here are four cutter-blocks, which are arranged as 
ow :—l. The bottom cutter-block is for trueing the 
underside of the wood, the thickness of the cut being 
regulated by means of an adjustable lip. The bottom 
catter-block is fitted in a drawer which can be easily 
or adjustin 
eature of the 


follow: 


the cutters. 


taken out for sharpenin 
4 ttom cutter- 


This drawer is a special 








Fie. 11. 











block. 2. The top cutter-block. 3. The two side 
cutter-blocks, which are fitted with separate transverse 
and vertical adjustments. The position of all these 
cutter-blocks may be seen on reference to our illustra- 
tions. The top and bottom cutters are solid on their 
spindles, and all the cutter-block bearings are of hard 
gun-metal and are made very long; they are adjust- 
able for taking up wear, and have at the ends phosphor- 
bronze setting-up screws and lock-nuts for taking up 
any play. In order to hold the material very firmly 
while being worked, the pressures are arranged for in 
the following manner :—For guiding the board to the 
fence as it enters the machine an adjustable flat spring 
|is provided. Over the bottom cutter-block there is a 
| hinged pressure-pad provided with lever and weight. 
An adjustable weighted lever acting through a cast- 
iron guard gives a pressure in front of the top cutter- 
| block. A hinged pressure-pad, with weight and lever, 
is provided behind the top cutter-block, and there are 
|similar hinged pads actuated by weighted levers, 
which give pressure to the side cutter-blocks. The 
| table is provided with two slides, which allow it to be 
raised or lowered, this being done by means of two 
| square-threaded screws, which are actuated by bevel- 
| gearing from the hand-wheel which may be seen in 
ront of the machine in Figs. 1, 3, and 4. 











THE LANCASHIRE AND YORKSHIRE RAIL- 
WAY COMPANY’S TURBINE STEAMERS. 
On Plate L., and on this page and page 760, we give 

illustrations showing the principal features of the two 

cross-Channel turbine steamers recently constructed by 

Messrs. Denny, of Dumbarton, for the Lancashire and 





WILLIAM DENNY AND BROTHERS, SHIPBUILDERS, 





DUMBARTON. 


View In Enoine-Room sHowinG StTarRtTING PLATFORM. 


Yorkshire and London and North-Western joint ser- 
vice between Fleetwood and Belfast. The one boat 
is known as the Duke of Cumberland, and the other 
as the Duke of Argyll, and with the exception of the 
propelling machinery, both are sisters to the s.s. Duke 
of Albany, which was put into commission two years 
ago. A good idea of the general character of the 
vessel is given by Fig. 1, Plate L., whilst Figs. 2 to 6 
on the same plate show well the arrangement of the 
various decks. 

The boats are built entirely of steel, and are of the 

v0p-bridge and forecastle type, with the hull divided 
into nine water-tight compartments. Their principal 
dimensions are as follow :— 


Length between perpendiculars 330 ft. 
Moulded breadth... . “ | 
Depth moulded to main deck 18 ,, 
Draught (equipped and loaded under 

service conditions)... a " 13 ,. 


There are, as shown in Figs. 3, 4, 5, and 6, four 
decks—viz., the lower, the main, the promenade, and 
the boat-decks, on all of which there is cabin accommo- 
dation sufficient in the aggregate for 240 first-class 
passengers. On the boat-decks and on the promenade- 
deck a number of single-berth state-rooms are pro- 
vided. The four life-boats shown on the boat-deck 
are handled by means of Welin’s quadrant gear. 

Interior views showing portions of some of the 
principal saloons and common rooms are given on 

e 760. The interior of the smoking-room is shown 
in Fig. 7. This is a large, airy compartment beneath 
the alee end of the bridge-deck, lighted from above 
by a glazed and decorated dome. The walls are 
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panelled in dark mahogany, and the furniture is of 
the same wood upholstered in dark green leather. 
The floor is of black and white rubber tiling. Two 
doors open out of this smoke-room into covered pas- 
sages, along each side of the boiler casings, leading to 
the first-class companion-way. Into these passages 
open the first-class single-berth state-rooms on the 
promenade-deck. 

The dining-saloon is situated on the main deck, and 
extends the full width of the ship. An interior view 
is given in Fig. 8, page 760. It is a spacious apart- 
ment, panelled with light oak anving The uphols- 
tery is in ock blue, and the enamelled ceiling is re- 
lieved with gold-lined mouldings. The fireplace in this 
saloon is shown separately in Fig. 9, and is of brass 
and tiles set in a carved oak screen. The room will 
accommodate forty diners, and the sofa-seats and easy 
chairs form comfortable lounges. A view of the ladies’ 
cabin is given in Fig. 10; it adjoins the saloon on the 
port side, and from it direct access can be gained to a 
series of double-berthed state-rooms and lavatories. 
The first-class lavatory accommodation for males is 
arranged on the starboard side, and is fitted up in 
marble and mahogany. 

The steerage accommodation is proyided tnder the 

oop-deck, separate apartments and lavatories for ladies 
erie fitted. A bar anda small refreshment-room 
are also arranged for here, as well as a special cabin to 
accommodate twelve cattle-dealers. Portable horse and 
cattle-stalls are provided for in the spaces on the main 
deck in the fore and aft wells, as well as portable bins 
for the carriage of fruit and yeast, ventilation being 
assured by electrically-driven fans. There are three 
holds for cargo—two forward and one aft. Brown’s 
steam tiller is used for steering, being operated from the 
bridge by a telemotor gear. A bow-rudder, operated 
by a steam-driven Hastie gear connected to the bridge 
by shafting, is also fitted to each vessel. 

The propelling machinery consists of three Parsons 
type turbines, made by Messrs. Denny and Co., on the 
usual arrangement adopted in cross-Channel steamers ; 
there is one high-pressure turbine driving the centre 
or midship propeller, and exhausting into the two low- 
pressure turbines, which drive the port and starboard 
propellers respectively. Reversing turbines are fitted 
to the after end of the low-pressure turbines in the 
usual manner. The manceuvring valves (see Fig. 11) 
were made by Messrs. Cockburn’s, of Glasgow, and com- 

rise five double-beat stop-valves fitted with Gibson- 
3evis discs. One of these valves controls the steam to 
the high-pressure turbine ; two others on each side of 
it—one pair a side—control the steam to the ahead or 
astern turbine on the wing propellers in emer | 
The ahead and astern valves are coupled together wit 
a rocker which enables both valves to be worked simul- 
taneously by one hand-wheel, one valve opening when 
the other shuts. The turbine diameters are : high- 
pressure, 39 in. ; low-pressure, 56 in. ; and astern, 
43 in., with four expansions on the high-pressure and 
eight on the low-pressure. The propellers are threc- 
bladed, of special bronze, and are 5 ft. 10 in. in dia- 
meter by 5 ft. 3 in. pitch. 

The air and circulating pumps are of the Denn 
pattern, wherein a double-cylinder engine on eac 
side of the engine-room works the air and circulating 
yumps together. The feed-water is dealt with by two of 

Veir’s latest pattern direct-acting feed-pumps, and is 
heated in a speci vl heater by means of the exhaust steam 
from the auxiliary machinery. There is the usual 
pumping plant for bilge, water ballast and water ser- 
vices. A pair of Lamont pumps, in duplicate, pump 
oil into the top of the turbine bearings, the oil returnin 
thence into a pair of tanks under the pumps, seman 
so that one tank-full can be cooling while the other is 
being used. The electric-light machinery is fixed in 
the main deck above the starting platform. It is 
fitted in duplicate. Each engine is of the high-speed 
enclosed forced-lubrication type, made by Pauls, of 
Dumbarton, and drives 1 compound-wound Siemens 
dynamo. A searchlight is provided and placed on a 
platform on the foremast. The boilers are five in 
number, all single-ended, with three furnaces to each, 
and a separate combustion-chamber for each furnace. 
The boilers are 11 ft. 3 in. long, 16 ft. 6in. external dia- 
meter, with a combined grate area of 754 square feet, 
and heating surface of 27,446 square feet. 


Revolutions - 3 
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Forced draught is provided on the closed-stokehold 
system, the two steam-driven fans for this purpose 
being placed in a special fan-room on the main deck 
between the two funnels. The official trials of both 
vessels were carried out in Morecambe Bay, and con- 
sisted of an eight hours’ full-speed run. The Duke of 
Cumberland, on her official trial, May 24, averaged 
21.1 knots; and the Duke of Argyll, on July 3, 
averaged 20.93 knots.’ The rege conditions in the 
engine-rooms throughout the official trials were as 
given in the preceding table. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market opened with a steady tone, but business 
was quiet. The turnover consisted of 3000 tons of Cleve- 
land warrants at 5ls. 2d. one month, and 5ls. 104d. 
three months, and closing sellers quoted 50s. 104d. 
cash, 51s. 24d. one month, and 51s. 104d. three months. 
In the afternoon a rather firmer tone prevailed and 
4000 tons of Cleveland warrants were done at 51s. 3d., 
5ls. 34d., and 51s. 3d. one month, and 5ls. 11d. 
three months. At the close there were sellers at 51s. 
cash, 51s. 34d. one month, and 5ls. 114d. three 
months. On Friday morning the market was very 

uiet and prices were easier. The total business 
did not exceed 1000 tons of Cleveland warrants at 
50s. 10d. cash, and the closing quotations were 50s. 10d. 
cash, 51s. 2d. one month, and 51s. 10d. three months 
sellers. Weakness was again the feature of the afternoon 
market, when the dealings amounted to 2000 tons of 
Cleveland warrants at 50s. 9d. seven days, 50s. 10d. 
fourteen days, and 51s. one month. The market closed 
with sellers quoting 50s. 9d. cash, 51s. 1d. one month, and 
51s. 9d. three months. On Monday morning the market 
was very weak, and about 4500 tons of Cleveland war- 
rants were dealt in at 50s. 4d. cash, 50s. 6d. fourteen 
days, and 50s. 9d. and 50s. 8d. one month. At the close of 
the session there were buyers over at 50s. 4d. cash and 
50s. 8d. one month, but sellers quoted one penny more 
in each case, and 51s. 44d. three months. Sellers of 
hematite quoted 60s. 44d. cash, but there were no buyers. 
The tone of the market was practically unchanged in the 
afternoon, when 4000 tons of Cleveland warrants changed 
handsat 50s. 4d. cash, 50s. 44d. four days, and 50s. 8d. one 
month. Closing sellers quoted 50s. 43d. cash, 50s. 8d. one 
month, and 51s. 5d. three months. On Tuesday morning 
the decline in the values of Cleveland warrants made 
further progress, and prices were 4d. down. The turnover 
amounted to 6000 tons at from 50s. 2d. to 50s. cash, at 
50s. 44d. January 6, and 51s. 3d. three months, and the 
closing quotations were 50s. 0}d. cash, 50s. 4d. one month, 
and 51s. 1d. three monthssellers. In the afternoon prices 
were the turn easier, and the business consisted of 3500 tons 
of Cleveland warrants at 49s. 11d. cash, with buyers over at 
50s. ten days, 50s. 2d. twenty-two days, and 51s. 1d. three 
months. ‘I'he market closed with sellers at 50s. cash, 
50s. 34d. one month, and 51s. 1d. three months. When the 
market opened to-day (Wednesday), Cleveland warrants 
were again easier inclined. The dealings consisted of 4000 
tons at 49s. 104d. cash with buyers over, at 50s. fourteen 
days, 50s. 3}d. one month, and 50s. 11d. three months. 
At the close there were sellers at 49s. 11d. cash, 50s. 34d. 
one month, and 51s. three months. In the afternoon 
the tone became stronger, and Cleveland warrants were 
put through at from 49s. 104d. to 50s. 1d. cash, at 50s. 2d. 
nine days, from 50s. 24d. to 50s. 4d. one month, and at 
50s. 11d. three months. The turnover amounted to 
4500 tons, and closing sellers quoted 50s. 14d. cash, 
503. 54d. one month, and 5ls. 14d. three months. The 
following are the market quotations for makers’ (No. 1) 
iron :—Clyde, 62s. ; Calder, Gartsherrie, and Langloan, 
62s. 6d.; Summerlee, 63s.; and Coltness, 88s. (all shipped 
at Glasgow); Glengarnock (at Ardrossan), 63s. 6d. ; 
Shotts (at Leith), 62s. 6d.; and Carron (at Grange- 
mouth), 64s. 6d. 


Sulphate of Ammonia.—Rather a better tone prevails 
in the sulphate-of-ammonia market this week, and in- 
quiries are more numerous. The quotation is about 
2s. 6d. per ton stronger, the price to-day being from 
111. 5s. to 11d. 6s. 3d. per ton for prompt delivery, Glasgow 
or Leith. The amount ship from Leith Harbour last 
week was 941 tons. 


Scotch Steel Trade.—The only notable feature in the 
Scotch steel trade this week is a slight improvement in 
the demand for shipbuilding material, reported by one or 
two producers. The general inquiry is very limited, 
especially for heavy material, specifications for which are 
exceedingly scarce. There has been no falling-off in the 
demand for light steel, and makers report a steady trade 
in the export department. 


Malleable-Iron Trade.—The state of affairs in the 
malleable-iron trade of the West of Scotland is indeed 
very bad, and quite a number of the works did not make 
a start this week until Tuesday morning, which was due, 
of course, to the scarcity of specifications. The com- 
petition from the Continent is as keen as ever, and much 
of the work on offer is going to the foreigner. 


Scotch Pig-Iron Tradc.—A steady trade continues to be 
done by makers of the ordinary qualities of Scotch pi 
iron. Home business has improved a little, and the call 
from abroad is still fairly active. Sellers of hematite are 
maintaining a firm attitude as regards the price for next 
year and consequently little business is reported. 


Wages in the Iron Trade.—The following intimation 
has been made to Messrs. James C. Bishop and James 
Gavin, joint secretaries of the Scottish Manufactured 


Iron Trade Conciliation and Arbitration Board, by Mr. 


- 





John M. MacLeod, C.A., Glasgow :—‘‘ In terms of the 
remit I have examined the employers’ books for Sept- 
ember and October, 1909, and I certify the realised 
average net price at works brought out is 5/. 16s. 6.4d. per 
ton.” This means no change in the wages of the workmen. 

Shipbuilding.—The shipbuilding returns for the month 
of November show that the output was eighteen vessels, 
of 40,026 tons, all from the Clyde yards, and although the 
rage ele than during the three preceding months, 
it is above the ave 








it i month of the year todate. The 
total output for the eleven months is as follows :— 
The Clyde .. i ee 202 vessels of 357,554 tons 
The Forth .. ee "6 4 plum SAN -,, 
The Tay oe a un ll y» » 8610 ,, 
The Dee ae - “ 30 —” “ah, Sn Ce 
Total .. oa 257 ia gs 


The figures for the Clyde district are rather interesting, 
from the fact that the eleven months’ output is 42,349 tons 
ahead of that for the corresponding period of last year, 
and 1968 tons ahead of the total tonnage for the complete 
twelve months of 1908. Of course, it is a good way below 
the figures for the three years of 1905, 1906, and 1907, 
but these were years of rather exceptional tonnage, 
and were known as ‘“‘boom years.” A number of new 
orders were placed during the past month, and along 
with the other contracts on hand make up quite a 
lear * wena amount of tonnage booked. Several ship- 
builders are still scarce of work, but nevertheless the 
prospects at present are much better than they were at 
this time last year. Among the vessels launched during 
November, the largest was the turbine steamer Balmoral 
Castle, built by the Fairfield Shipbuilding and Engineer- 
ing Company, Limited, for the Union-Castle Mail Steam- 
ship Company. She has a tonnage of 13,000, and her 
engines are of 12,500 indicated horse-power. There wera 
also three vessels of between 4000 and 5000 tons, but all 
the others were a good deal smaller. 








Royat Sanitary InstitvtTe.—This Institute announces 
that a congress and health exhibition will be held in the 
Royal Pavilion, Dome, and Corn Exchange, Brighton, 
from Monday, September 5, until Wednesday, Sept- 
ember 14, 1910. 





THe “Farr Fare” System on Tramways. — The 
British Electrical Federation, Kingsway, W.C., have 
issued a pamphlet with the above title. In this they 
state the disadvantages of the present system of charges, 
and show an improved method, which they illustrate with 
diagrams. They propose to divide the tramway routes 
into shorter stages, each of which would represent a 
farthing’s worth of travel. The line would be marked by 
posts giving the number of the section in black or white, 
the tickets being similarly marked with the section 
numbers. 





AERO EXHIBITION IN Lonpon.—A second Aero and 
Motor-Boat Exhibition, to be organised by the Society 
of Motor Manufacturers and Traders, will be held at 
Olympia, Kensington, in March next. The first was held 
last March, in connection with a display of motor-boats. 
The Society are confident that, in view of the demon- 
strations of the practicability of flying-machines, they 
will be supported by both the public and the manu- 
facturers in their efforts to develop a new industry in 
Great Britain. The exhibition will be an international 
one, and, as such, all inventions not fully patented will 
be protected by a Board of Trade license. The marine 
section of the Exhibition will contain types of all the 
en from the large trawler to the river 
aunch., 





THE LATE Mr. GeorGE THompson.—We much regret 
to learn of the death of Mr. George Thompson, the super- 
intending engineer of the Cunard Steamship Company, 
at the early age of forty-two years. Mr. Thompson, who 
was closely associated with Mr. James Bain in the building 
of the later Cunard liners—including the turbine-vessels 
Carmania, Lusitania, and Mauretania—was destined to 
occupy @ more prominent and responsible position in view 
of the retirement of Mr. Bain, and his death therefore 
comes with greater sadness. He served his apprentice- 
ship with Messrs. Harland and Wolff, of Belfast, and 
afterwards, very wisely, went to sea in order to add to 
his experience. After serving the required time, and 
gaining the chief engineer’s certificate, he returned to 
Messrs. Harland and Wolff’s to take up work in tle 
drawing-office, so that it will be recognised that his 
experience was very well proportioned and comple‘e 
as a marine engineer. It was not therefore su'- 
prising that as a young man he had the responsibility 
of supervising the construction of engines for large 
Atlantic liners, and soon became works manager at 
Messrs. Harland and Wolff’s. Six years ago he passe! 
into the service of the Cunard Company, and there he 
displayed great organising ability in conjunction with 
sound knowledge of the requirements of marine machi- 
nery. When Mr. Bain was ap yinted general superin- 
tendent of the company, Mr. wenn succeeded him 
as superintending engineer, in which position he did 
most useful service in connection with the construction o! 
the large Cunarders ; and it is in part due to his organisin- 
ability, in association with that of Mr. Bain, that the 
two large ships have proved such a pronounced success, 
because experience has shown that, after the reliability o! 
the turbine, the greatest desideratum in the attainment 01 
high speed is the shifting of the coal from the bunkers to 
the fire-bars in the most ettective manner. Mr. Thomp- 
son leaves a widow, but no family. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
University Progress.—At the annual meeting of the 


Sheffield University it was reported that steady progress 
was being made. Further recognition of the standing of 
its metallurgical side has been made by an equeenent 
with the Imperial College of Science and Tec nology, 
whereby some of the London students may attend the 
Sheffield classes. ee a the big Sheffield firms oe 
sroposing to arrange for their pupil apprentices to spen: 

epee months in their works and the winter ete 
in the University laboratories. The mining department 
is growing fast, and there is an urgent need for more 
building accommodation. 


Tronand Steel.—The present state of trade in Sheffield 
is occasioning grave anxiety. In many respects conditions 
are worse than twelve months ago, and manufacturers 
have not the optimism they had then to buoy them - 
Indeed, the outlook could hardly be more gloomy. The 
curious feature in Sheffield business just now is that trade 
with every other market but the home market is fairly 
good, and is on the increase. me manufacturers ascri 
the lack of enterprise in this country to the disturbing 
influence of the Government’s financial troubles, an 
believe that when these are overcome there will be a 
lot of trade let loose. However that may be, it is, 
indeed, perplexing that a good many Sheffield firms 
have practically to subsist on foreign orders. The 
expectations as to a substantial accession of armament 
work have not yet been justified; in fact, the big 
houses are finding less employment. In the other 
heavy industries things are just as bad. In the railway 
steel branch the position is worse than it has been for 
twelve months, and manufacturers have had to watch 
some of their usual trade go out of the country. Some 
excitement has been worked up over the giving of an 
order for tyres and axles to Krupp’s works at an extra- 
ordinary low figure, but a member of a Sheffield firm, 
which specialises in this branch, states that the whole 
thing has been very much exaggerated. His firm have 
received their usual orders for the company in question, 
and the order sent to Germany was but a pros | mp tnd 
small one, and given out more to see what could be done 
than for any other purpose. The home railway com- 
panies are really not in a position to give out extensive 
orders for rolling-stock. The various combinations that 
have been effected are partially responsible, but the fact 
is that they cannot buy new wagons when they have not 
the goods to carry. There is some improvement in regard 
to Swedish irons, because it is reported that a number of 
the iron-workers in Sweden who were on strike have gone 
back to work ; but it will be a long time before crucible- 
steel makers are able to get the best irons at anything 
like reasonable prices. The local iron market is in a ver: 
flat condition, and ironfounders do not look forward wit 
any degree of confidence. The annual report of a well- 
known tool firm states that the result of the year’s working 
is not so satisfactory as last year, and this is about the 
experience of other tool-makers. The demand for tool- 
steel from America and the Continent still increases, and 
no doubt this is directly due to the great amount of atten- 
tion that has been given by manufacturers recently to the 
improvement of high-grade steels. Things are quiet in the 
cutlery and plate departments. 


South Yorkshire Coal.—There is a little more liveliness 
in the South Yorkshire coal markets, and it is felt that 
much more business will soon be doing. There is plenty 
of negotiation going on between collieries and the railwa: 
and shipping consumers, and emntitormen es oo recent dul- 
ness in regard to steam coal, owners are rigidly adhering 
to 9s. 6d. per ton in regard to forward business. The 
house-coal department is still quiet, and there is not so 
much selling as at this time last year. Rates are not so 
tirm, and ine is a good deal of underselling going on. 
Coke has not improved its position, but good supplies of 
slacks and steam nuts are going out of hand. 





MunicipaAL AND HEALTH ExuHIBITION.—A meeting was 
held at the Holborn Restaurant on November 19 for the 
purpose of considering the advisability of holding an 
exnbition in May, 1910, representative of the varied 
work carried out by municipalities. The proposal to hold 
such an exhibition was agreed to, and the preliminary 
arrangements are to be carried out by an executive com- 
mittee, meeting in London. It is confidently anticipated 
that the exhibition will prove to be in every way success- 
ful. The offices of the exhibition are at Balfour House, 
Finsbury Pavement, London, E.C. 





_ THE Late Ernst Ricuter.—In Ernst Richter, who 
died at Berlin last month, Messrs Siemens and Halske, 
A.G., and the Siemens-Schuckertwerke have lost their 
chief engineer and one of their directors. Born at 
I reiberg, in 1851, Richter studied physics at Leipsig and 
Dresden, and devoted his attention to applied electricity. 
Recommended to Werner Siemens by Professor Zeuner, 
in 1878, Richter was put in charge of the first experi- 
ments in lighting the streets of rlin by means of 
rc-lamps, Jablochkoff candles, and, later, the Hefner 
differential lamp. He was soon promoted to the post of 
cinef of the experimental department, and , in the 
years 1882 to 1885, a good deal to do with making the 
shunt dynamo and the compound dynamo practical suc- 
cesses. In 1889 he was moved to the new works of the 
firm in Charlottenburg, where he was appointed chief of 
the construction de ment, at first under K. von 
Hefner-Alteneck. When the chief offices of the firm were 
transferred to the new building in the Askanische Platz, 


Berlin, it fell to his share to superintend the amalgama- 
tion of the different departments into the Siemens 
Schuckertwerke in 1903. 





d | to make contracts. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is very little passing 
in pig iron just now, but this was to be expected, for the 
time of year has arrived when quietness is usually looked 
for. The approaching General Election has a disquieting 
influence on trade. The statistical situation is slowly, 
but gradually, becoming worse, inasmuch as Cleveland 
iron is going into the warrant stores daily, the addi- 
tions during November reaching a total of nearly 
28,000 tons, and the American demand has, for the time 
being, ceased. Values of Cleveland iron have this 
week been lower than have ruled since the early part 
of August. No. 3 g.m.b. has been down to 50s. for 
early f.o.b. delivery, but the value has stiffened — 
a little, and sellers do not now name below 50s. 3d. 0. 1 
is 52s. 6d. to 52s. 9d.; No. 4 foundry, 48s. 9d.; No. 4 
forge, 48s.; and mottled and white, each 47s. 6d. Ex- 
treme quietness characterises the hematite branch of the 
~—_ industry, but producers take a very firm stand, 
and speak confidently of the future in the hope and belief 
that consumers will have to come into the market shortly 
Nos. 1, 2, and 3 East Coast brands 
stand at 60s. for early delivery. That is the general 
market quotation, though it is understood that some 
second hands are prepared to sell odd lots at 59s. 6d. 
For next quarter the price of mixed numbers is 62s. 6d., 
and for delis ery to the end of June next 65s. is the quota- 
tion. Foreign ore is still idle, the mine-owners abroad 
persisting in their unyielding attitude. It is understood 
that contracts could be made over periods next year on 
the basis of 18s. 6d. to 19s. ex-ship Tees for Rubio of 50 per 
cent. quality, but consumers consider such terms much 
too high. Coke is strong. Average blast-furnace qualities 
are fully 17s. 6d. delivered here. 

Manufactured Iron and Steel.—Very little new can be 
repor concerning the manufactu iron and steel in- 
dustries. A considerable amount of work is being turned 
out in several branches, but in other departments there 
is much room for improvement. Messrs. Dorman, Long, 
and Co. have booked a substantial order for Canada, 
the whole, prospects for next year are rather encouraging. 
Values, however, do notimprove. Common iron bars are 
7l. : best bars, 7/. 7s. 6d.; best best bars, 7/. 15s. ; 
packing iron, 5/. 5s.; iron ship-plates, 6/.; iron ship- 
angles, 7/.; iron ship-rivets, 7/. 2s. 6d.; iron girder- 
plates, 6/. 5s.; iron boiler-plates, 7/. ; steel bars, 6J. ; 
steel ship-plates, 6/.; steel ship-angles, 5/. 7s. 6d.; steel 
boiler-plates, 7/.; steel rivets, 7/. 10s.; steel strip, 
61. 2s. 6d.; steel hoops, 6/. 5s. ; and steel joists, 5/. 12s. 6d. 
—all less the customary 24 per cent. discount. Cast-iron 
railway chairs are 3/. 10s. ; cast-iron columns, 6J. 10s. ; 
light iron rails, 6/. 7s. 6d.; heavy steel rails, 5/. 5s.; and steel 
railway sleepers, 6/. 10s.—all net cash at works. Iron or 
steel galvanised corrugated sheets, 24-gauge, in bundles, 
are 11/. to 111. 5s. f.o.b., less the usual 4 per cent. dis- 
count. According to the accountant to the Board of Arbi- 
tration, the average net7selling price of iron rails, plates, 
bars, and angles for the two months ending October 31 


last was 6/. 6s. 11.55d., as compared with 6J. 6s. 8.16d. for | & 


the previous two months, and in accordance with sliding- 
scale arrangements wages for December and January will 
be the same as prevailed during the preceding two months. 


Tron and Steel Shipments.—Shipments of iron and steel 
for November fell short of expectations. Those of pig 
iron were returned at 81,670 tons, as compared with 126,904 
tons for the previous month, and 97,858 tons during Nov- 
ember, last year. Of the pig iron loaded last month, 
72,843 tons were shipped at Middlesbrough, and 8827 
tons at Skinningrove, 8287 tons of the Skinningrove de- 
spatches going to Scotland, and 540 tons going abroad ; 
whilst of the Middlesbrough clearances 30,172 tons went 
to coastwise customers and 42,671 tons to foreign buyers, 
the largest receiver being Scotland, with 14,949 tons, 
Wales being second, with 10,060 tons ; and then France, 
9105 tons; Italy, 7648 tons; Sweden, 5731 tons; and 
Japan, 4720 tons. Germany, at one time the largest 
customer of this district, received only 2118 tons. Manu- 
factured iron shipped last month reached only 8862 
tons, of which 5374 tons went coastwise, and 3488 tons 
foreign, Thdia, as usual, being the largest customer, im- 
porting 1435 tons. Steel despatched by sea during,.Nov- 
ember amounted to 45,324 tons, only 3838 tons of which 
went to coastwise customers, whilst foreign buyers took 
41,486 tons. India was also the largest buyer of steel, 
receiving 12,548 tons; whilst Portuguese East Africa im- 
= 8004 tons; the Argentine, 7081 tons; and Natal, 

7 tons. 








Prrsonat.—Mr. Robert Matthews, of Sir W. G. Arm- 
strong, Whitworth, and Co., Limited, and President of 
the Manchester District Engineering Trades Employers’ 
Association, has accepted an invitation extended to him 
by the Council of the Institution of Mechanical Engineers 
to be a Member of their Council.—Mr. Frank 
Paterson has resigned his seat upon the Board of 
Johnson and Phillips, Limited. 





Kine’s CoLtiteGk ENGINEERING Soctety.—This Society 


held its 16th annual dinner on Saturday last, Nov- pegetbee until cool. 
as t 
tion to this solder being applicable to aluminium, it can 
also be used for joining aluminium and other metals. It 
is also claimed that aluminium and glass or earthenware 


ember 27, at the Trocadero Restaurant. In the absence 
of Mr. Alexander Siemens, through -indisposition, the 
chair was taken by Professor D. 8. Capper. The guest 
of the evening was Professor wheres | of University 
College, who, in replying to the toast of his health, made 





after which the 
solder between them to effect a proper and permanent 
joint. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—There has been a fair inquiry for large steam 
coal, and for shipment before and after Christmas some 
sellers have been demanding slightly higher prices. The 
best large bas made 16s. 34. to 16s. 6a, per ton; while 
secondary qualities have brought 14s. 6d. to 16s. 6d. per 
ton, Sniall steam coal has been freely offered, and for 
— delivery prices have ruled easy. House has 
shown firmness ; the best ordinary qualities have made 
15s. to 16s. per ton; No. 3 Rhondda large has brought 
17s. 3d. to 17s. 6d. per ton; smalls have been quoted at 
7s. to 7s. 6d. per ton. Foundry coke has made 19s. to 
20s. per ton ; and furnace ditto, 17s. to 17s. 6d. per ton. 
As regards iron ore, Rubio has been quoted at 16s, 6d. 
to 17s. per ton, upon a basis of 50 per cent. of iron, and 
charges, including freight, insurance, &c., to Cardiff or 
Newport. 


_ The Tin-Plate Trade.—Extensions at the St. David's 
tin-plate works, near Llanelly, are now practically com- 
leted, Six new mills have been erected, and rolling has 
nm commenced. In addition to the new mills, the com- 
pany has also expended a large sum in modernising and 
extending cag | existing works. A new tin-house, 
a, and assorting room have been erected ; 
and this been done without interfering with the daily 
operations of the works. 


Dowlais.—The Big Mill has been nearly wholly occu- 

ied in working out current contracts. The Little Mill 

as been kept going upon lighter material, the bulk of 
the finished comprising tram-rails, fish-plates, and 
angle iron. Comparatively little has been done in heavy 
steel rails, but one lot has been rolled for shipment to 
South America. There has also been a consignment of 
steel sleepers. 


H.M.S. ‘‘ Lion.” —The lengthening of the slip at Devon- 
port upon which the Lion has been laid down having been 
completed, and a quantity of building materials 
having been accumulated, everything is now in readiness 
for the construction of the vessel. In strength of hull, 
dimensions, and armament the Lion promises to be a 


On | very fine ship. 


The Swansea Valley.—The coal trade has shown little 
change. The yield of pig iron has been maintained, and 
stocks have remained at about their usual proportions. 
The steel trade of the district is not in a flourishing state, 
and several smelting works have now been out for some 
weeks. The tin-plate trade is doing well, the mills all 
along the valley being fully occupied. 








Tue “Iron Ack” Directory, 1909.—The thirteenth 
annual edition of this directory has appeared ; it is pub- 
lished at the price of 25 cents by the David Williams 
Company, New York, and is a classified index of goods 
manufactured by advertisers in the Jron Age. 





Lioyp’s ReturN or SHIpwRECKS.—This week there has 
been issued by Lloyd’s Register of British and Foreign 
Shipping the return of the vessels totally lost, condemned, 
¢., in the quarter ended June 30 last. From this it is 
seen that the total is 88 vessels, of 108,552 tons, of which 
only 16 vessels, or 39,151 tons, belong to the United King- 
dom, and as our fleet more than equals that of all the 
others put together, it will be seen that the loss rate is 
enormously less than in the case of any other large mari- 
time nation. As usual, wrecks account for nearly 70 per 
cent. of the tonnage lost, the other most prolific cause of 
misadventure being collisions. The total is rather under 
than over the average. 





ALUMINIUM Non-Fivux Sotper.—The discovery of a 
simple and satisfactory method of uniting aluminium by 
means of solder has been so long striven for that it has 
almost come to be regarded as beyond reach, for although 
there have been numerous solders put upon the market 
for which great things have been pv ary no lastingly 
satisfactory results appear to have followed their use. 
The difficulty has always been that the oxidation of alu- 
minium is so rapid that it prevents the adhesion of the 
solder. Various fluxes have been used to prevent this, 
and with the aid of these fluxes, soldering has been accom- 
plished. However, although successful for a time, 
the joints e in this way would eventually fail, 
owing to the chemical action of the flux on the 
aluminium. -In order, therefore, to obviate entirely 
this chemical action, the Aluminium Patent Non-Flux 
Solder, Limited, 10, Camomile-street, London, E.C., 
have produced a solder which is used without any flux 
whatever, It can be applied exactly in the same way as 
ordinary solder, either with a “ bit” or a blow-pipe, the 
only difference being that the “bit” is steel, and not 
copper. Before soldering, it is necessary to scrape the 
parts to be joined perfectly clean, so that there is no 
trace of dirt or oxide remaining. The parts are then 
“tinned” in the ordinary way with the colder itself, 
are placed together with sufficient 


The hot steel “bit” is then applied and held in 
position till the solder oozes out. When this occurs the 
**bit” is removed, and the parts are held securel 
If desired, the joint can afterwards 
one. for, as the solder has the same appearance 
e aluminium, the joint is not easily seen, In addi- 


a very lively speech, in the course of which he referred to | can be joined by it. We have had the opportunity of 


his work in wireless telegraphy, and advocated the stud 


seeing this solder in use, and it certainly appears to make 


of electrical engineering, this being the branch which | a very satisfactory job. We aleo understand that it has 
held out the most promise to the young engineers who | been put to some severe tests by a leading firm of motor- 





were devoted to their profession. 


car manufacturers, 
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Tuer GeoLoeists’ Association, Lonpon.—Friday, December 3, at 
8 p.m., at the University College, Gower-street, W.C., the follow- 
ing lecture will be delivered :—*‘ The Volcanic and Alpine Regions 
of New Zealand,” by Mr. Albert E. Kitson, F.G.S. 

THe INsTITUTE OF Marine ENGIn#ERS.—Monday, December 6, 
at 8 p.m., at 58, Romford-road, Stratford, E. Paper by Mr. J. M. 
Newall (Member) on “‘ The Engine-Room elegraph.” 

Tue Society oF ENGINEERS.—Monday, December 6, at 7.30 p.m., 
in Room 18, Caxton Hall, Westminster. The r to be read is 
entitled ‘‘ The Mechanics of Dust,” by Mr. O. HW. Biggs. 

Tue Royat Society or Arts. — Monday, December 6, at 
8p.m. Cantor Lectures: ‘‘ Aeronautics,” by Mr. Charles Cyril 
Turner. (Lecture II.) Wednesday, December 8, at 8 p.m. ‘‘ The 
Destruction of Plumage Birds,” by Mr. James Buckland. Thurs- 
day, December 9, at 4.30 p.m. Indian Section. ‘‘The Punjab,” 
by Sir James Wilson, K.C.S.I. Sir Charles M. Rivaz, K.C.8.L., will 
preside. 

Tue Society or Curmicat Inpustry : Lonpon Secrion.—Mon- 
day, December 6, at 8 p.m., at the Chemical Society’s Rooms, 
Burlington House, Piccadilly. The following paper will be read :— 
“The Artificial Silk Industry,” by Mr. W. P. | 

Tue Roya Instirvtion.—Monday, December 6, at 5 p.m., 
veneral monthly meeting. 

CLEVELAND INSTITUTION OF ENGINEERS.—Monday, December 6, 
at 7.30 p.m., in the Hall of the Cleveland Literary and Philoso- 
phical Society, Corporation-road, Middlesbrough. Paper on ‘Civil 
and Official Engineers versus Contracting gineers,” by Mr. 
Malcolm Blair, {iddlesbrou, h. 

Tue Institution or CrviL ) —Tuesday, December 7, at 
8 p.m. Papers to be read:—‘‘Marine Propulsion by Electric 
Motors,” by Mr. Henry Alexander Mavor, M. Inst. C.E.; and ballot 
for new members. Students’ visit, Wednesday, December 8, to 
Messrs. Barclay, Perkins, and Co.’s Brewery, Park-street, South- 
wark, S.E. 

Tue INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS,— 
Wednesday, December 8, at 8 p.m., at the Institution of Mecha- 
nical Engineers, Storey’s-gate, St. James’s Park, S.W., when a 
paper will be read by Mr. Archibald Sharp, B.Sc., A.M. Inst. C.E., 
entitled “Pneumatic Springs for Road Vehicles.” The paper 
already announced to be read by Mr. F. W. Lanchester has been 
———- to a later date in consequence of the illness of the 
author. 

Tue Royat Sanrrary Instirure.—Wednesday, December 8, at 
8 p.m., at 90, Buckingham Palace- , 8.W., when a discussion 
will take place on ‘* The Collection and Disposal of House Re- 
fuse,” to be opened by Mr. J. 8. Brodie, M. Inst. C.E., Borough 
Engineer, Blackpool (Fellow). The chair will be taken by Mr. H. 
Percy Boulnois, M. Inst. C. E. (Fellow). 

Tue Institution or ExecrricaL Enoineers.—Thursday, Decem- 
ber 9, at 8 p.m., at the Institution of Civil Engineers, the follow- 
ing paper will be read :—‘‘ Notes on Methods and Practice in the 
German Electrical Industry,” by Mr. L. J. Lepine and Mr. A. R. 
Stelling, Students. 

Reapine - Cases.—Reading -cases which will hold twenty-six 
numbers of ‘‘ ENGINEERING,” may be had of the Publisher or of any 
newsagent. Price 6s. each. 
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HEAT TRANSMISSION. 

THE earlier race of steam-engineers undoubtedly 
achieved a very substantial success with but a very 
limited knowledge of the principles of thermo- 
dynamics—a knowledge which, indeed, can hardly 
be said to have existed during those days of 
pioneering. Few of us, however, now-a-days, are 
satisfied with knowing that a certain procedure will 
give rise to certain results. Like the ‘‘ Elephant’s 
Child,” of Kipling, we are endowed with ‘‘ ’satiable 
curiosity,” and are certainly not content with the 
fact that a particular design of steam-engine will 
develop 1 horse-power per hour for, say, 14 lb. of 
fuel, but desire to know the origin and each of the 
individual losses which in the aggregate prevent 
us from obtaining in the form of useful work more 
than some one-seventh of the chemical energy origi- 
nally existent in the fuel consumed. It cannot, 
perhaps, be claimed that the detailed analysis of 
the various sources of loss have led to any very 
notable improvement in this ratio, but the mere 
assurance that thé bulk of these losses are inherent 
to the conversion df the heat into mechanical work 
has undoubtedly saved much misdirected labour, 
and enabled the engineer to concentrate his atten- 
tion on the problem of reducing to a minimum the 
non-inherent losses. 

The steam-boiler, though as old as the steam- 
engine, has been studied much less minutely, so 
far as concerns the principles involved in the 
transmission of the heat from the fuel to the water. 
At first sight, indeed, the field for successful re- 
search appears less attractive. In one way or 
another an efficiency of heat transmission of be- 
tween 70 to 80 per cent. has long been attained 
with boilers of practically every pattern, and to 
leave well enough alone is a very good rule in the 
practical business of life, whatever it may be in 
philosophy and science. The enormous discre- 
pancy, however, which an elementary calculation 
shows to exist between the conductivity of iron 
as accurately measured in the laboratory, and its 





apparent conductivity as realised in boiler practice, 
was, however, far from satisfactory once it was 
realised ; and engineers are certainly much in- 
debted to those laborious investigators who have 
cleared the matter up. 

It may now be ion as certain that in ordinary 
boiler practice the metal on the fire-side of a tube 
is never more than a few tens of degrees hotter 
than the water which it is converting into steam, 
although the average temperature of the gases 

ing through may be 1000 deg. Fahr. or more. 

n fact, the interchange of heat between a and 
a solid takes place with exceeding difficulty, in spite 
of the remarkable mobility of the gaseous molecules. 
It seems, indeed, to be satisfactorily proved that in 
ordinary conditions the surface of a boiler-tube is 
separated. from the core of hot gas pessing through it 
by a very thin film of cool and nearly non-conducting 

, which, as it were, blankets the surface. Mr. 
Mark Robinson has suggested that this cool film 
consists of molecules which have lost their velo- 
city in communicating their kinetic ene to the 
molecules of the plate. -This is probably true, 
but it would seem that each molecule must make 
many contacts with the plate before it can de- 
liver up to it any considerable proportion of its 
energy. This will certainly be the case if the 
transference of energy is governed by the rules 
applicable to the collision of perfectly elastic 
spheres. In the solid condition the molecules of a 
metal probably consist of many atoms, and weigh, 
therefore, perhaps 200 times as much as the mole- 
cules by which they are bombarded. If, however, a 
very light but perfectly elastic sphere in rapid 
motion strikes a very heavy elastic sphere at rest, 
it rebounds from it with nearly undiminished 
velocity, and the kinetic energy transferred, when 
the heavier body weighs 200 times as much as the 
lighter, is only about one-fiftieth of the original 
total. In other words, the absolute temperature of 
the gaseous molecule would in a single contact 
with another, 200 times heavier and at rest, be 
reduced 2 per cent. 

The molecules of a solid, moreover, are not 
free, and this increases their effective mass, so that 
the actual transfer of energy may well be even less 
than that just assumed. a fact, a considerable 
number of blows are necessary before the tempera- 
ture of the gaseous molecule is reduced to that of the 
plate. These repeated collisions, however, follow as 
a matter of course from the laws apr ap: | the diffu- 
sion of gases, in which process the path of each indi- 
vidual molecule is what has been termed the ‘‘toper’s 
tour.” Each moves, iu short, justas if it were a man 
so inebriated that he falls down at each step he takes, 
and is so lost to all sense of direction that each 
successive step is as likely to be backwards as for- 
wards, to the rightas to the left. Under such con- 
ditions the probability of his attaining, in the 
course of an hour, any considerable distance from 
his starting-point is extremely small. Similarly, 
each gaseous molecule is continually coming into a 
collision with another, and after each collision it 
darts off on a fresh path, the direction of which is 
absolutely at random. The progress of a mole- 
cule in any stated direction is therefore exceedingly 
slow. Thus in the case of still air at ordinary 
temperatures, although the molecules are moving 
with a velocity which averages some 1300 ft. per 
second, it has Rees calculated that, on the average, 
each only moves from its original position by about 
} in. per second. : 

Moreover, this } in. may lie in any direction. 
Thus, if the gas were confined in a tube the mole- 
cule which struck the wall at one moment would 
one second later be } in. away from its starting- 
point, but this }-in. displacement need not neces- 
sarily be in the direction of the centre of the tube. 
Hence the molecules which strike the wall at any 
instant will one second later be on an average = 
1 in. from the wall. Actually the distance will 
be greater than this, because the wall forms an 
absolute limit to the motion of the molecule, pre- 
venting peregrinations outside. Nevertheless, the 
actual displacement will be of the same order as 
the foregoing, so that the random motion of the 
molecules appears to afford an adequate explana- 
tion of the existence of the non-conducting film 
of cold air which experiment has proved to line 
surfaces, absorbing or transmitting heat. The same 
molecule, owing to this phenomenon, tends to 
come again and again into contact with the tube, 
in place of making way for a hotter one. In these 
repeated shocks it parts with more and more of its 
energy, losing temperature at each rebound. Asa 
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loss of temperature corresponds to a decrease of 
velocity, after each contact the molecule becomes 
less and less able to make its way, through the 
crowd, towards the hot centre of the tube. It would 
seem, therefore, that had we to rely on diffusion 
only for the transmission of heat from a hot gas to 
a plate, the — would be exceedingly slow. 
Fortunately, however, by establishing a rapid 
current of gas through the tube, the spent mole- 
cules can be swept away and replaced by hotter 
ones. The practical effect of this is that the thick- 
ness of the spent film is reduced and the hot mole- 
cules have to diffuse —— a thinner layer 
in order to reach the wall. ith very rapid cur- 
rents a really remarkable rate of heat transmission 
can be obtained, a notable example being the 
tuyeres of a blast-furnace, where, if our memory 
serves us, heat passes through the metal at a 
rate which is of the order of 200,000 B.Th.U. per 
square foot per hour. A rapid current, therefore, 

romotes the transfer of heat, although it is common 
Laowledes that boilers worked under heavy forced 
draught give a low evaporative efficiency. In 
these cases, however, the rapid current is main- 
tained through the fire as well as through the tubes, 
whilst the desideratum is the combination of a 
moderate rate of combustion with a very rapid 
current through the flues. That this combination is 

ossible appears to be proved, as well as the added 
Fact that it results in a very notable reduction of the 
heating surface required for the generation of a 
given quantity of steam. In some special cases the 
advantage thus gained may offset the drawback of 
very considerable fan-power then necessary ; but 
so far as ordinary boiler practice is concerned, it 
will in all probability turn out that the usual 
methods of construction and operation cannot with 

rofit be varied to any great degree. Boilers have 
eer built so long and used so extensively that 
someone would almost certainly have stumbled 
upon, and proved the advantages of, the suggested 
method of operation were these indeed notable. 
Indeed, tests made with locomotive boilers many 
years ago have shown that, with the same rate of 
combustion per — foot of firegrate, the same 
evaporation is obtainable with half the tubes 
blocked as with the whole in effective use, but the 
cost of providing for the additional draught has 
prevented designers from taking any advantage 
of this experience. In surface condensers, on 
the other hand, considerable benefit has resulted 
from a realisation of the importance of the velocity 
factor in promoting the transfer of heat from the 
steam to the tubes. As a consequence, a modern 
condenser will maintain a high vacuum with less 
surface than an old-time condenser required for a 
poor one. 








THE TRIPLE-GUN TURRET. 

Tur value attached to heavy-calibre naval ordnance 
continues to grow, and further improvement in 
fighting power is sought in one direction by increas- 
ing in number the heavy guns mounted on board 
battleships. Asa direct consequence of this con- 
dition, naval architects have been led to consider 
means for reducing the weight involved in mount- 
ing and carrying the guns, and one of the solutions 
to which they have given their attention has been 
the adoption of turrets containing three large- 
calibre guns instead of two only. According to 
information current some time ago, the German 
Navy was to be the first to take in hand the new 
departure ; this, however, has since proved to be 
inaccurate. The same question has also been con- 
sidered in detail by Italy, then by Russia, and in 
the latter country it appears to have been favour- 
ably reported upon. e French Navy proposed 
the adoption of the triple-gun turret in a programme 
for the battleships to follow the Danton class, but 
the scheme, according to information of very recent 
date, does not appear to have survived the late 
change in the Trcnch Ministry, and it may not 
finally be adopted. The question of mounting 
triple-gun turrets on er eres being one which is 
occupying the minds of naval experts, it is worth 
looking into. 

The increase in the number of pieces of ordnance 
on board battleships has been rendered more 
difficult than it otherwise would have been by the 
adoption of the all-big-gun principle. This prin- 
ciple was accepted by the United States in the 
design of the Michigan, which is that country’s 
embodiment of the Dreadnought type ; and the 
difficulty was met by the superposition in the fore 





part of the ship of two turrets and a conning- 
tower. This plan, however, besides extending the 
area offered as a target to an enemy, results in an 
awkward distribution of weights, which may lead to 
serious disadvantages from the point of view of 
navigation. The same criticism might be urged 
also in regard to the Florida class, which appears 
to be a rejoinder to our Neptune. The Japanese, 
on the other hand, appear to be hesitating as 
regards the all-big-gun principle, the arrange- 
ment of the magazines in that country’s battleships 
seeming to offer some difficulty, a remark which, 
in a measure, might be extended to ships and 
designs of other navies. The reason for this may 
be said to lie in the fact that experience has not 
yet been gained abroad on many points. As far, 
however, as regards our own battleships, whether 
their nautical qualities be considered, or the 
reduction of the target offered to the enemy’s 
fire, or the complete utilisation of the firing field, 
or, again, the suitable arrangement of the ammu- 
nition- rooms, they give complete satisfaction. 
Foreign naval authorities are aware that such is 
the case, no very great mystery having surrounded 
the performance of our ships. ° 

Naval architects on the Continent, when they 
have been asked to take in hand the reorganising 
of foreign fleets, with the object of making the 
separate units of the fleets in question equal, if not 
superior, to our own taken as standard, have con- 
sidered an increase of the armament by the pro- 
vision of twelve 12-in. guns in place of ten, by 
placing three guns in each of the fore and aft 
turrets. A triple-gun turret, from the point of 
view of construction and working, involves no new 
or unknown risks. It does not call for any new 
mechanical system or device ; those used for double- 
gun turrets serve after being made either stronger 
or more numerous. Its total weight will lie be- 
tween the 4 and the } of that of a turret contain- 
ing two guns. The lateral surface of the turrets 
—that directly exposed to an enemy’s fire—will, 
in round figures, lie in a ratio comprised between 


1 to /4 (=1.154) and 1 to /® (=1.118), 


Therefore, both from the standpoint of weight 
and from that of total exposed surface, there is a 
marked advantage in favour of two turrets, 
each containing three guns, as against three 
turrets, each containing two guns. Notwith- 
standing a very general tendency to the contrary, 
care must be had not to take as a basis for com- 
parison the fact, which in itself cannot be gain- 
said, that the turret covering three guns forms, by 
reason of its greater dimensions, a larger target 
than one covering only two ; for, owing to present 
ranges of firing, no gunner will be able to assert in 
advance that he will hit such and such a part of a 
ship. The rounds will be divided according to the 
laws on the dispersion of firing, over the whole 
ship aimed at, and therefore the chance of a three- 
gun turret being hit will only be in proportion to its 
size as compared with the total vulnerable area of 
a ship. If the matter be considered from another 
standpoint, it may be said that the greater mass of 
a triple-gun turret will enable it to resist under 
better conditions the effects of those projectiles 
which strike it without perforating its protective 
armour. 

On the other hand, it is quite clear that a triple- 
gun turret, like any other scheme or device, is open 
to criticism, and we may briefly consider also what 
can be said against it. 

The first point is that by adopting three-gun 
turrets the fraction of a ship’s armament which 
may be rendered unserviceable by a single shot is 
larger than would be the case with the usual type 
of turret. This, however, is an argument which can 
be applied with even greater force to two-gun, as 
opposed to single-gun, turrets. If we take, for 
example, and simply for the sake of comparison, 
the armament of one of the newest Japanese battle- 
ships, and if we contrast the consequence of the loss 
of one of its turrets with a similar loss in, let us 
say, an improved battleship of the Dreadnought 
class, fitted with triple-gun turrets fore and aft, 
there would remain ten large guns on the Japanese 
battleship, as against nine only on the improved 
battleship. The state of inferiority of the latter 
is apparent, but this would not: necessarily prove 
decisive. If the same process continued, the loss 
for the improved battleship would become more 
important still; she would have only six guns re- 
maining, as against eight on the other battleship. 





In order to decide in actual warfare whether a risk 
should be run or not, the advantages existing before 
the risk has resulted in danger have to be duly 
weighed, and this will always depend upon the 
value which, rightly or wrongly, as subsequent 
events only can prove, had been attached to such 
prospective advantages. 

If the causes which may lead to the silencing of 
a turret be now considered, there appears no reason 
whatever to suppose that those which result from 
the enemy’s fire will have a more disastrous effect 
upon a triple-gun turret than upon a double-gun 
one. Of course, if a 12-in. shell should pierce a 
turret and explode inside, the men will be killed 
and the guns will be put out of action. Even if 
the guns themselves are not seriously injured, the 
sights, the ammunition hoists, and the turning gear 
will be destroyed. But it is not expected that 
every shot which hits will pierce the turret, else there 
would be no use in armour-plating it. The three- 
gun turret will be very little more exposed to a 
direct shot than the two-gun variety, while to a 
glancing, or a part spent, shot, it will oppose greater 
weight and inertia, and so be no more likely to be 
jammed on the roller race. It would be quite easy 
in this respect to follow the same line of argument 
as that which obtained when double-gun turrets 
were first suggested ; former naval experts had to 
fight the objections raised against the latter, and did 
so effectively. Several examples from recent naval 
engagements tend to show that the placing hors de 
combat of a whole turret will form an exception, 
and not the general rule. 

With regard to jamming of a turret proceeding 
from some cause inherent to the mechanism—and 
in this connection lateral shifting has specially to 
be borne in mind—there is no reason whatever to 
believe that the chances for this happening would 
be different in two types of turrets, beth of which 
had ‘received equal care in their design and con- 
struction. The other devices of a turret covering 
three guns may, perhaps, run more risks than the 
lateral training device, since they are in greater 
number in such a turret than in a double-gun one. 
If, however, they are so mounted as to interfere 
only with the firing of the gun they belong to, 
should they become damaged by an enemy’s fire, 
the other guns being free to act—and such would 
certainly be the case—the turret would not be 
totally silenced. 

The shock due to the firing of one of the lateral 
guns of a triple-gun turret is another point to be 
considered. In a triple-gun turret, the moment of 
the force producing a tendency to lateral shifting on 
firing is greater than that which obtains ina double- 
gun turret. The motive force—that is to say, the 
traction upon the brake—is the same, but the lever 
arm is about twice the length of that of an ordinary 
turret. The moment of resistance is a function of 
the mass; of the radius of gyration, of the friction 
which may be styled normal friction, since it occurs 
at the rollers and their axes; also of that friction 
which may be called the “artificial,” seeing that it 
would occur in the devices introduced with a view 
to reduce as far as possible the extent of lateral 
shifting. 

Mass, radius of gyration, and normal friction, of 
course, increase in somewhat large proportions in 
the case of a triple-gun turret. But it is quite 
within the capacity of engineers, by suitable me- 
chanical arrangements, to place the 3 
turret, as regards extent and angular velocity of 
lateral shifting, in absolutely similar conditions 
to those which rule in a double-gun turret, and 
which are suitable for service conditions. This, 
although an assumption, rests on sufficiently obvious 
grounds to dispose of the argument on lateral shift- 
ing which might be raised against the triple-gun 
turret as compared in this connection with the 
double-gun one. 

There would remain questions of detail—such, 
for instance, as those appertaining to the arrange- 
ment of the sighting devices and the auxiliary appa- 
ratus for firing the guns; these points, however, 
lie apart from a general review of the subject, 
and need scarcely be mentioned, for it is certain 
that the responsible officials of the leading ord- 
nance firms, both here and on the Continent, have 
already conquered greater difficulties than these. 
and are far from the end of their resources. 
Another point might also be raised, and it has its 
weight, if not for its value, at all events for its 
eventual consequences. It is to the effect that no 
such turret has so far been mounted on board 
battleship. We state this point for what it 1s 
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worth, simply adding that if such a line of argu- |—viz., 22.78 in. of mercury—as the standard, there 
ment had frequently been taken in deciding a new | was no difficulty in keeping it absolutely constant 
departure, progress would have been practically during the test by adjusting an air-leakage valve 


impossible. 


The trouble from the taxpayer’s point of view is | this standard vacuum, the output of the barb 


|provided for this specific purpose. Keeping to 
ine 


that progress is not only possible, but absolutely | corresponding to different inlet pressures was deter- 


forced upon us. 
ten-gun Dreadnought, with 12-in. guns, can sail 


the ocean in confidence, like the strong men armed. | the gear. 


But this state of affairs will not continue. Soon 
stronger ships will challenge her supremacy, and 
other vessels must be laid down to meet them, 
and the question to be solved is whether the effec- 
tive answer will lie in more guns or bigger guns. 
Each alternative means bigger ships to carry the 
guns and their ammunition, and in view of the 
enormous expense, and of the still more important 
issues involved in our naval position, both plans 
are worthy of very careful study. 








TRANSMISSION GEAR FOR MARINE 
TURBINES. 
Tue results of the complete trials of the 6000- 


horse-power spur transmission gear, described in | —— 


our issue of September 17 last, have completely 


For the moment, the improved | mined by the same dynamometer as was subse- 


| quently used to absorb the work transmitted through 

An hydraulic brake designed to get rid 
of 4200 B.Th.U. per second has naturally to be of a 
somewhat special character. In fact, as much heat 
was developed in the brake as in a furnace burning 
over 4 ton of coal per hour. 
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| 111.8 | 2900 388 | 2512 | 37i2 | 771 98.7 
122.3 3200 388 2812 4156 | 4197 99 
| 132.3 3480 388 | 3092 4576 | 4623 98.9 
| 142.3 3791 388 3403 5036 5108 98.7 
| 152.3 4100 388 3712 5486 | 5567 98.5 
162.3 4400 388 4012 5927 | 6057 98.7 
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The design adopted, which is illustrated in Figs. 1, 


vindicated Mr. Westinghouse’s courage in ordering 2, 3, and 4, is due to Mr. R. N. Ehrhardt, of the 
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its construction. 


As will be remembered, the gear 
was designed with a reduction ratio of 5 to 1, 
the intended speed of the pinion shaft at full 


load being 1500 revolutions per minute. The first 
trials of the gear were naturally made under light 
loads and at moderate speeds, but both were 
gradually increased till the full power of the tur- 
bine was transmitted. This was over 6000 brake 
horse-power, but there was no indication of the 
gear having even approached its limit. An en- 
durance test of the gear at full load was then 
arranged for, the trial extending from 3.15 on 
Saturday afternoon till 7.15 the next Monday 
morning. This was the longest run it was possible 
to make, since even the Westinghouse Works has 
not a boiler plant large enough to provide for 
some 6000 to 7000 horse-power in addition to the 
normal works load. During the last thirty-four 
hours of the run the temperature of the gear 
remained constant, and there was every indication 
that the trial could have been indefinitely extended. 


as good as has been recorded with the best cut gears 
of ordinary dimensions. The range of efficiency 
was from 98.5 to 99 per cent., as shown by the 
tubulated figures in the next column. 

The accurate measurement of such high efficiencies 
Wasa matter of some difticulty, but the power passed 
through the slow-speed shaft was determined by an 
hydraulic brake specially designed for the purpose, 
and the power applied to the high-speed shaft was 
read from the calibration curve of the turbine. 
It is well known that with a constant vacuum the 
output of a steam-turbine is directly proportional 
to the steam pressure. By fixing on a low vacuum 





Reduction Gear 
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Westinghouse Company, and proved very satis- 
factory. Itis, as already mentioned, of the hydraulic 
type, the rotor being keyed on the shaft, whilst 
the torque on the casing is measured by a platform 
weighing-machine, the load actually taken by the 
latter being reduced by a 4 to 1 reduction-lever 
extending from the casing to the platform of the 
machine. Knife-edges were used to transmit the 
loads, and these were accurately adjusted. Cold 
water is fed into the brake through the openings at 
CC', and, after passing through, it is drawn off at 
the openings E E'. The steam generated escapes 
through the openings provided at D D'. An en- 
larged section showing more clearly the arrangement 
of the blading is represented by Fig. 2, and a plan 
of it is given in Fig. 3. As shown by the latter, 
the blades in the rotor are of the ordinary turbine 
type, and are run backwards. The fixed blades on 
the casing are straight. The water circulates 


|through the dynamometer, as indicated by the 
tr |arrows in Fig. 2. From BB it flows into open- 
Che efticiency realised was very remarkable, being | 


ings CC, arranged in the spiders carrying the drum, 
and passes thence back to the exterior of the 
drum through the port A. As it issues from this 
port its velocity is destroyed by the central 
set of fixed blades. From these blades the water 
flows right and left to the first rows of moving 
blades, which again give it velocity, which is again 
destroyed by the fixed blades on the casing. There 
are, it will be seen, successive rows of these fixed 
and moving blades. From the last of the latter the 
water enters again the passages B B', in which 
there are baffles to aheitle its energy. The com- 
plete testing plant, consisting of the turbine, re- 








duction-gear, and dynamometer, as arranged in the 








trials is represented in Fig. 4. The efficiency de- 
duced from the measurements of the power geno- 
rated and absorbed were confirmed by a determina- 
tion of the heat carried away by the oil used to 
lubricate the gear. This amounted to 164,208 
B.Th.U., per hour, which is equivalent to 64 horse- 
power. 

It is, of course, well known that Mr. Parsons has 
for some months past also been experimenting with 
a transmission gear, and with this an efficiency of 
some 99 per cent. has been recorded, the speed of 
the driving-shaft being about 2000 revolutions per 
minute, and the reduction ratio 4 to 1. The power 
in this case was, however, only about one-twentieth 
of that transmitted in the Westinghouse gear, which 
has definitely shown that gearing is applicable to 
the vessels of the largest class. A further investiga- 
tion of the stresses on the gear by Mr. H. T. Herr, 
the general manager of the Westinghouse Machine 
Company, gives reason for believing that the gear 
could transmit 10,Q00 horse-power at 1500 revolu- 
tions for the speed 6fthe pinion-shaft, with a fibre 
stress on the teeth not exceeding 7500 Ib. per square 
inch. The proportions of the teeth are such that 
three are always in gear, the arc of contact being 
} in. more than twice the pitch. The effects of 
propeller racing in a seaway would not, Mr. Herr 
concludes, be dangerous, partly because in a bad 
sea the propelling machinery would be eased, but 
mainly on account of the fly-wheel effect of the 
large gear, which would prevent a really sudden 
shock from reaching the teeth. 

As is well known, electric-light turbines are 
commonly more efficient than those employed for 
ship propulsion. In the Invincible class the steam 
consumption at full load has averaged 12.3 lb. per 
shaft horse-power, and on the Mauretania it was 
even less. These are excellent results, but very 
large and heavy turbines have been necessary for 
their attainment. Moreover, excellent as the figures 
of steam consumption are, they are easily bettered 
by large electric-light turbines, with which effi- 
ciency ratios of about 75 percent., reckoned on the 
brake horse-power, have been realised. Mr. West- 
inghouse, to whom we are indebted for the par- 
ticulars given above, estimated that, taking into 
account the greater efticiency of high-speed turbines, 
and the advantages of slow-speed screws, the use of 
gearing would enable a saving of 250 tons to be 
made in the weight of the machinery of the Ameri- 
can warships, contracts for which have recently been 
let. He further points out that the remarkable 
overload capacity of electric-lighting turbines would 
render available at need some 50 per cent. excess 
power for so —_ as the boilers could supply the 
requisite steam. Bursts of speed nearly 3 knots in 
excess of the normal maximum would thus be pos- 
sible. 








TRIALS FOR AEROPLANE ENGINES. 


In our last week’s issue we mentioned the fact 
that a prize of 10001. had been offered for the best 
British aeroplane engine to fulfil certain conditions. 
There is no doubt that such a prize will serve a 
very useful purpose. The essential condition 
necessary for an aeroplane engine is that it must 
be very light for its power, and in order to fulfil 
this condition a great many very special designs 
have been produced. No doubt lightness - 
been attained in these, but it does not always 
follow that the results obtained in practice are pro- 
portionate to those claimed. It is, for instance, 
very well known that it is possible in most engines 
to get a power for a short time far in excess of 
what can be permanently maintained, and there- 
fore, if one maker rates his engines on the power 
they will give for a very short test, and another 
on what they will permanently maintain, the ratings 
have little to do with the power which is practically 
available. That some more authentic data than 
makers’ ratings are desirable is shown from the fact 
that two engines submitted for public trial in 
France gave 60 and 35 brake horse-power respec- 
tively on a run of two or three hours, though both 
were rated at 50, 

The fact that a substantial money prize is to 
be given will also render it worth while 5 makers 
to construct special patterns, and secure better 
results than they might otherwise do. The essen- 
tial conditions of the trials are :—The engine must 
develop not less than 35 brake horse-power, and 
not exceed 245 lb. weight; that is to say, 7 lb. 
per horse-power, including all parts necessary for 
running, cooling apparatus, and accessories. Arms 
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suitable for bolting down to a testing - bed are 
included in the weight, and such arms must be 
arranged so that the motor-shaft is not less than 
16.13 in. above the test-bed. The points on which 
the award will be given are :— 

A. Weight and petrol consumption. 

B. Reliability and steadiness of running. 

C. Wear of working parts. 

D. Security against fire. 

E. Air-resistance offered by motor. 

ach motor will be tested on a 24 hours’ run, 
and if the stoppages during this time exceed three, 
or the total time of stoppage exceeds 30 minutes, 
the motor will be disqualified. The balancing will 
be taken into consideration, and the engine will 
also be tested at an inclination of 15 deg., first one 
way and then the other, an hour’s run each way 
being given. A thrust of 175 lb. will be applied to 
the shaft during the tests to represent the thrust 
of the propeller. The tests will be made in an air 
current of 30 miles an hour. . The regulations con- 
tain subsidiary details, but the above are the 
essential points. 

It will be seen that the conditions are very 
severe, and there is no doubt that any engine 
which fulfils them satisfactorily will have accom- 
plished a very remarkable performance. Engines 
have certainly developed a horse-power for every 
7 lb. weight, or even less, but it is doubtful 
whether this has ever been done for anything like 
twenty-four hours ata stretch, even with three short 
stops. The most successful racing motor-boat en- 
gines weigh about 7 lb. per maintained horse-power. 
No doubt some of these would run all right for 
twenty-four hours, as they are cooled by the circu- 
lation of sea-water round them; but to provide 
them with radiators necessary to dissipate the 
heat carried off by the circulating water would 
bring their weight above the 7 lb. limit in most 
cases. Where engines lighter than this have been 
attempted, the result has generally been that they 
have not been successful, and therefore it may 
be assumed they have not really given the horse- 
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power claimed, or were so light that they would not 
maintain it. Independent tests of aeroplane engines 
have been made, showing a weight of about 5 Ib. 
per horse-power ; but here again the duration of 
the test was nothing like twenty-four hours, and 
it is not clear that the weight included fixings such 
as are specified. In view of these facts it seems 
as if the total disqualification of all the engines 
which do not run the twenty-four hours is a very 
drastic measure, and that it would be much better 
to allow their records to be published. As a 
matter of fact, no aeroplane engine is at pre- 
sent required to run anything like twenty - four 
hours without stopping, for the machines do 
not carry sufficient petrol. Another point which 
may be criticised is the low velocity of the air- 
current in which the engines are to be tried. 
This will be very hard on those engines which are 
intended to he placed behind the propeller, and 
therefore in the draught from it. In such case it 
seems clear that the speed of air past them in an 
aeroplane would be about double that provided in 
the test, and it is quite possible that some of the 
air-cooled engines, which would perform quite satis- 
factorily in actual use, could not run under this 
condition. In any case it will entail a very large 
provision of cooling surface, and make it more difti- 
cult to keep within the weight limit. It is true 
that in some cases the engines in actual aeroplanes 
are not placed in the draught of the propeller ; 
but in these cases the thrust from the screw does 
not come on tg the crank-shaft, while in the con- 
ditions laid down for the trials especial mention is 
made of the necessity for providing for this. 
Lubrication will have to be very seriously con- 
sidered, as if it is in the least defective, it will give 
trouble in such a long run, and it will have to be of 
such a nature that the inclination of the engine shaft 
15 deg. any way will not affect it. Forced lubri- 
cation seems the only plan likely to fulfil the con- 
ditions, but even this will have to be very care- 
fully arranged if it is to work well with the shaft 
inclined either way. Here again the question of 











| the velocity of the air will have to be reckoned on, 


as the draught past the crank-case is an important 
element in keeping it cool, and the velocity pro- 
posed is only about half that in either an aeroplane 
or a racing-car. In boats, where there is, of course, 
no draught of air, it has often been found necessary 
either to jacket the whole of the crank-case. with 
cold water or to circulate the oil through a cooling- 
pipe in order to keep it cool, as otherwise it gets so 
hot as to lose its lubricating properties. 

Entries must be made not. later than April 30, 
but it is not specified when the trials are to com- 
mence or when the engines are to be delivered for 
trial. This seems a very serious omission, as the 
question whether it is worth while for a firm to 
build an engine for the competition depends very 
largely on the time available to get it ready. Pre- 
sumably the makers would be liable to be called 
on for their engines at any time after April 30, but 
this is not stated; and if there is any delay in 
beginning the trials, it may cause great dissatisfac- 
tion, both amongst those who were actually ready 
on that date and those who refrained from entering 
on the assumption that they had not time to 
complete the engine. ; 

It will be seen that the problem to be solved is 
by no means an easy one, but there is no doubt 
that it is well worth solving, as not only is the 
money prize of substantial value, but the advertise- 
ment which will be obtained will be very great. 


ENGINEERING SCHEMES IN 
PARLIAMENT.—No. II. 

Tue Gazettes which have appeared since the pub- 
lication of our last report have done little to make 
good the dearth of important engineering enter- 
prises to which we there called attention. 








RalILways. 
A new company proposes the construction of a 
direct line between Coventry and Whiteacre, which 
will follow pretty much the direction of the existing 
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high road, and have a length of some 7 to 8 miles. 
There will be a junction with the London and 
North - Western Railway Company near their 
Coundon-road Station, Coventry, and with the 
Whiteacre and Nuneaton branch of the Midland 
Railway at Arley. Running powers into Coundon- 
road Station and into Whiteacre Junction are 
“pplied for, as well as powers to enter into working 
greements with either or both companies. To the list of new work proposed by local autho- 
_Another new company proposes the construction | rities, discussed in our last issue, should be added 
of a new railway crossing the Trent at Garthorpe, | extensions by the Handsworth Urban District 
nd coupling together the Fockerby branch of the | Council, by the Corporation of Nottingham, and by 
North-Eastern and Lancashire and Yorkshire Ax-|the Urban District Council of Milne Row, who 
Ime joint line with the authorised North Lindsey propose to extend into their area the lines of the 
Light Railway. The bridge is to have one or two| Rochdale Corporation. About three miles of new 


, — spans, and to carry both road and rail | line are also to be constructed at Rawtenstall. 
Lraiic, 


Additional junctions with the Great Western Rail- 
way at Risca are also provided for. 


TRAMWAYS AND Licut Ratiways. 


A company has been formed to construct a junc- 
tion line between the existing tramways at Weston- 
super-Mare and the Clevedon and Portishead Light 
Railway. 





WatTER SupPLigs. 


A new company proposes to provide a water 
supply from a well at Sculthorpe for Wells-next- 





In South Wales the Barry Company seeks powers 
© substitute deviations for the lines in the Risca 
district numbered 9 and 10 in their Act of 1907. 





t 





the-Sea and Fakenham (Norfolk). In the West 
Riding another company has been inaugurated to 
supply Maltby and Tickhill from a bore-hole to be 
sunk at Maltby. In the same part of the kingdom 
another new undertaking is that formed to provide 
water for Thorne, Hattield, Stainforth, and Fish- 
lake. 

Another new proposal is that for the supply, 
from wells, of Kingswood, Surrey, a scheme which 
is in competition with another promoted by the 
Sutton District Water Company for the extension 
of their limits of supply to Kingswood. Other 
undertakings seeking an extension of their areas 
of supply are the Barnstaple Water row oe 
which seeks power to include Instow ; the South 
Lincolnshire Water Company, which wishes to 
supply Holbeach ; and the East Kent Company, 
which seeks to include within its authorised area 
Wootton, Swingfield, Acrise, Poulton, and Houg- 
ham Without. The Fylde Water Board proposes 
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the construction of a new reservoir and water- 
tower at Blackpool. 

The Urban District Councils of Abertillery, Aber- 
carn, and Risca seek to form a joint water board, 
obtaining supplies from an impounding reservoir 
to be formed across the Grwyne Fawr at Llanelieu. 
Another new impounding reservoir is that which 
the Urban District Council of Mountain Ash, 
Brecknockshire, seeks to construct at Penderyn on 
the Nant-y-Bwllfa. 

A typical Bill is that submitted by the Southend 
Water Company, which proposes to extend its 
limits of supply to Buttsbury, and to erect new 
pumping-stations at Eastwood, Thundersley, South- 
church, Vange, Great Wakering, Nevendon, Down- 
ham, and Slicegates. The Slough Water Company 
is to extend its supply to Fulmer, with a new pump- 
ing-station at Datchet and at Stoke Poges. A 
new pumping-station at Eccleshall is proposed by 
the Staffordshire Potteries Water Company. The 
South Hants Water Works Company contemplates 
the construction of a new pumping-station at Twy- 
ford, with new service reservoirs there, and at 
Bishopstoke, Crompton, Hedge End and West End. 
In-an Omnibus Bill the Corporation of Hastings 
secks powers to construct new pumping stations at 
Catsfield, Crowhurst, and Bexhill. The Urban 
District Council of Exmouth is to sink a new well 
at Celaton Raleigh. New wells at Heckenden and 
Forest Row, and a new service reservoir at East 
Grinstead, are proposed by the East Grinstead Gas 
and Water Company. A Purchase Bill is promoted 
by the Worksop Urban District Council, and by the 
local authority at Clevedon (Somerset). 

In South Wales authority is sought to form a 
joint water board for Pontypridd and Rhondda, 
which will purchase existing works within the area. 

In Scotland a Water Bill is promoted by the 
Town Council of Fraserburgh, granting powers for 
the construction of a new impounding reservoir 
on the water of Fedderate, at New Deer, with a 
service reservoir at Stricken. The Aberdeen Cor- 
poration proposes to construct a new impounding 
reservoir across the Avon at Kirkmichael, and 
the Clydebank and District Water Trustees are 
seeking powers to augment their supplies by raising 
the water-level of their existing Burn Crooks 
Reservoir. An enlargement of their existing works 
is also proposed by the Montrose Town Council, 
who also take powers to supply in bulk. 


Harsours AND Piers, 


The Padstow Harbour Commissioners are pro- 
moting a Bill authorising the construction of a 
new jetty, 800 ft. long, of masonry or other solid 
material. A syndicate is seeking powers to put 
down experimental bores, and to make soundings 
in Falmouth Harbour, with a view to constructing 
new docks at St. Just-in-Roseland. Another 
Cornish proposal is one for acquiring and greatly 
extending the undertaking of the Pentevan Har- 
bour and Dock. 

The Newlyn Pier and Harbour Commissioners 
seek powers for the construction of a sea - wall 
1300 ft. long, and of a jetty 800ft. long. Widen- 
ings or extensions of existing piers are proposed at 
Rhyl, Worthing, and Ventnor. 


ELectTrRIciry AND GAs. 


To the electrical proposals tabulated in our last 
issue should be added one for a supply to Bishop’s 
Stortford and Thorley by an amalgamation of the 
local gas company with other gas companies in the 
surrounding district. The most important proposal 
from the point of view of the establishment of a 
principle is that promoted by the Lancashire Elec- 
tric Power Corporation to supply Radcliffe in com- 
petition with the local authority. 

The Widnes Corporation is seeking powers for 
the transfer of their Order to the Salt Union, 
Limited, Another transfer fiom the public autho- 
rity to private undertakers is proposed to be 
effected at Dawlish. Provisional Orders for the 
supply of Brixham and Totnes are sought by 
Messrs. R. A. Lister and Co., and for Gorseinon 
(Glamorganshire) by the Urban District Council. 

Coming to gas undertakings, an amalgamation is 
sie gr of the gas undertakings at Bishop’s Stort- 

ord, Harlow, Sawbridgeworth, Epping, Newport 
(Essex), Much-Hadham, and Dunmow. 

Purchase Bills are promoted by the local autho- 
rities at Warsop, Little Hulton, and Huyland 
Nether. Powers to extend operations are sought 
at Shorebrook, Sudbury, Havant, Builth Wells, 
Gowerton, Llanidloes, and Dinnington, 
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MISCELLANEOUS. 


The most important of the Bills of a miscellaneous 
character is that promoted by the London County 
Council seeking much fuller powers for dealing with 
the smoke nuisance. In the Bill the smoke is de- 
clared to be a nuisance whatever its colour, and 
powers are sought to bring under the authority 
of the Council Government establishments as 
well as private. The Council is itself, how- 
ever, a large consumer of coal, and the ques- 
tion may well be asked, Quis custodiet ipsos 
custodes ’ When the judicial and executive func- 
tions are merged in the same public body the former 
commonly go by the board, so far as the failings 
of the executive are concerned. A very well-known 
engineer, for instance, relates that, being water 
engineer and gas examiner to a northern borough, 
it fell to his lot to report adversely on several occa- 
sions as to the quality of the gas supplied by the 
local company. A Purchase Bill being promoted, 
and the works taken over, he, having no instruc- 
tions to the contrary, continued his reports, and 
again found bad gas. The gas committee, how- 
ever, strongly objected to the publication of these 
reports after the transfer, and had them stopped. 
The Warrington Corporation propose the construc- 
tion of two new bridges across the Mersey. One 
of these is to be in substitution for the existing 
bridge at Knutsford Road, and the other will be 
built at Hoyland. In another portion of their 
Bill powers are sought for the running of motor- 
omnibuses either within or without the borough. 








NOTES. 

Tue ALLEGED PoLLuTION or THE River Tame. 

AN interesting judgment was delivered on the 
19th ult., in the Court of Appeal, in regard to the 
alleged pollution of the River Tame by effluent 
from the Birmingham sewage works. The action 
was originally instituted in 1899 by the Attorney- 
General at the instance of the Borough of Tam- 
worth and the Tamworth Rural District Council 
against the Birmingham, Tame, and Rea Dis- 
trict Drainage Board. The Tame flows through 
the Birmingham sewage works, and it was alleged 
that the effluent turned into the river was of 
a character which came under the prohibitory 
Section 17 of the Public Health Act, 1875. 
This section forbids the use of natural streams, 
&c., for the conveyance of water contain- 
ing excrementitious or other foul or noxious 
matter, such as would affect or deteriorate the 
yurity and quality of the water in the stream. 
The action was postponed from time to time 
in order that the Restinghens Board might com- 
plete arrangements they had in hand for effectively 
dealing with the matter, but finally, in 1907, 
the late Mr. Justice Kekewich granted a permanent 
injunction restraining the Board from turning their 
effluent into the river. In the original defence it 
was submitted that it was then impossible for the 
Birmingham Board to deal effectively with their 
sewage so as to render the effluent absolutely clear. 
On the completion of their new works they put in an 
amended defence to the effect that the effluent was 
properly purified, and that the river, where it left 
their works, was purer than where it came in. The 
appeal case came on in 1908, but was adjourned 
in order that the effect of the new works might 
be tested, and, finally, in order that Sir William 
Ramsay might report on the condition of the stream 
at the point of Tethenes of the effluent, and 600 
yards below. Sir William Ramsay’s report, when 
put in, was favourable to the appellants. He stated 
that the river was not made fouler by the addition 
of the effluent. The Master of the Rolls, in de- 
livering judgment, considered that the state of the 
river had actually been improved, and that there 
existed no longer any breach under Section 17 
of the Public Health Act, 1875. Lord Justice 
Fletcher Moulton, in giving his opinion, con- 
sidered that if the statute were taken to mean 
“that everything that had an excrementitious 
origin remained, no matter what changes super- 
vened, still excrementitious matter, it would be 

rfectly impossible to purify water that had once 
Leen used for sewage.” He held that it did not 
necessarily follow that because there was present 
matter derived from excrement that this matter 
was excrementitious matter. The reading of the 
statute meant, in his opinion, that the excrementi- 
tious matter should be so dealt with as to be harm- 
less from the point of view of the public. Sir W. 





Ramsay's report stated that excrementitious matter 


was certainly present, but not actual excrement in 
the form of fxeces or urine, and that the effluent, 
fully oxidised, improved the stream. In other 
words, the excrement had been reduced to stable 
and harmless forms. Lord Justice Farwell con- 
curred, the position taken up by all three judges 
being that the statute should be interpreted from 
the point of view of the possible deterioration of 
the stream by the addition of the effluent. In 
this case the stream was proved to be better below 
the works than above, and though such a step 
as they proposed to take was novel, they decided to 
make an order for the discharge of the injunction 
granted by Mr. Justice Kekewich. 


Tue Germain Navy Estimates For 1910. 


The Imperial German estimates for the financial 
— 1910, which will begin on April 1, were pub- 
ished last week in the Norddeutsche Allgemeine 
Zeitung. The main features are an increase of 
2} millions on the total naval vote; the laying 
down of three battleships, a battleship cruiser, 
two small cruisers, and other light craft; an in- 
crease of 10 per cent. in the vote for hulls and 
machinery, making the total 7,720,0001., of 17 per 
cent. on armament, and of 50 per cent. on sub- 
marine craft and new docks at Wilhelmshaven. 
The demands for the Navy amount altogether to 
21,704,412/., and show increases on the aggregate 
and in most items of the recurring and non-recur- 
ring expenditure. The rise in the recurring expendi- 
ture, due chiefly to salaries and fees, is 113,0001. 
in round numbers over last year’s estimates ; for 
maintenance of ships in commission the addition 
is 220,0001. ; to upkeep of the fleet and of the navy 
yards, an increase of 90,0001. ; and to armaments 
and fortifications, an increase of nearly 100,0001. 
The year’s expenditure on new construction—for 
ships and armaments—is estimated at 12,170,0001., 
an increase of 118,900/. The construction of new 
ships represents 7,720,000. of this sum, and the 
excess over last year’s estimates amounts to725,000/. 
We notice as special items fourth, and final, instal- 
ments for the battleships Rheinland and Posen, and 
for the large cruiser Von der Tann ; third instal- 
ments for the battleships Ostfriesland, Helgoland, 
and Ersatz Beowulf, as well as for the large cruiser G; 
third, and final, instalments for the small cruisers 
Kéln and Augsburg; second instalments for the 
line-ships Ersatz Frithjof, Ersatz Hildebrand, 
Ersatz Heimdall, and the large cruiser H, as well as 
for the small cruisers Ersatz Bussard and Ersatz 
Falke ; second, and final, instalments for a tender 
for the experimental torpedo-boat ; first instalments 
for the line-ships Ersatz Hagen, Ersatz Adgir, 
Ersatz Odin, for the large cruiser J, for the small 
cruisers Ersatz Cormoran and Ersatz Condor. 
There is, further, a second, and final, instalment 
for the torpedo-boats, and a demand of 750,000/. 
(an increase of 250,0001.) for the construction of 
submarines and for experiments with them. The 
ordnance equipment will cost 3,792,0001. (an increase 
of 520,0001.); the torpedo armament, 454,0001. (an 
increase of 45,0008. ), while savings of nearly 100,000/. 
are to be effected, over last year’s estimates, in 
the expenditure for building alterations and mines. 
Less money than last year is also required for the 
administration of the ordnance department, for 
torpedoes in general, for mines, hospitals, and for 
several other items. As regards the extraordi- 
nary expenditure, it is hoped that the shipbuild- 
ing yards will not cost more than 672,5001., which 
would be 83,0001. less than last year. The pro- 
jected additions and extensions of the naval yards 
concern the port of Heligoland, dry docks at Wil- 
helmshaven (first additional instalment), enlarge- 
ment of the yard at Wilhelmshaven (tenth instal- 
ment). There are, further, various new construc- 
tions planned at Kiel, among which we notice 
a floating crane, which is to cost 14,5001., and 
a shop for turbine constructicn, on which 5000. 
are to be spent. The extraordinary estimates affect 
also the ordnance department, for which 218,000/. 
are demanded (43,0001. more than last year), and 
the mine, torpedo, and hospital departments, 
in all of which savings are to be realised. 
The acquisition of new ground is to cost 53,000V., 
11,0001. less than last year. In spite of these 
various economies the total extraordinary expendi- 
ture of 5,636,800]. represents an increase 0! 
147,500/. on last year’s estimates. The distinction 
of ordinary and extraordinary demands renders it 
difficult to get a clear idea of — — grants — 
made for special purposes ; but that is so in mos 
budgets. Kithough the majority of the members 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Tron Warrant Markets. ) 
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of the Reichstag are probably in favour of giving the 
Imperial Government all the money which they 
will demand for the Navy, the recent disclosures 
of maladministration at Kiel will certainly lead to 
a close scrutiny of many items. 








THE NEW SCOUT CRUISERS. 

Tue launch, on the 25th ult., of H.M.S. Newcastle by 
Lady Jellicoe, wife of Rear-Admiral Sir J. R. Jellicoe, 
the Controller of the Navy, brings the number of the 
new scout cruisers of the City class now afloat to 
four. The first launched was the Glasgow, by the Fair- 
tield Shipbuilding and Engineering Company, Limited, 
Glasgow ; the second, the Gloucester, by Messrs. 
William Beardmore and Co., Limited, Dalmuir ; the 
third, the Liverpool, by Messrs. Vickers Sons and 
Maxim, Limited, Barrow-in-Furness ; and the fourth, 
the Newcastle, by Sir W. G. Armstrong, Whitworth, 
and Co., Limited, Elswick. The fifth vessel ordered 
is the Bristol, which differs from the others in having 
Curtis, instead of Parsons, turbines; and, with charac- 
teristic caution, Messrs. John Brown and Co., Limited, 
Clydebank, the contractors for this ship, undertook an 
exhaustive series of tests with a new Curtis turbine 
installation before settling upon the details of design, 
so that if delay in delivery is involved, the resultant 
higher efficiency of the machinery will compensate for 
the postponement of the completion of ,the ship. This 
explanation is, in a measure, justified, as there is such 








Sir Andrew Nobl2 said at the lunch which followed 
the launch, there was placed on board before the 
launch the whole of the boilers, funnels, condensers, 
wing-turbines, and other auxiliary machinery, while 
the whole of the machinery and boiler-room bulkheads 
and the protective deck above the machinery and 
boiler compartments have been finally riveted, com- 
pleted, and water-tested. Only two heavy weights— 
the low-pressure turbines—remained to be lifted on 
board, and this operation was done on the next day. 
The views of the Newcastle on page .765 are, there- 
fore, of interest, illustrating seven months’ work, and 
suggesting that the management of the Elswick Works, 
and particularly Mr. J. R. Perrett and Mr. George 
Carter, and Mr. Andrew Laing, of the Wallsend Slip- 
way and Engineering Works, who are responsible for 
the machinery, are determined to maintain their 
reputation for rapid work. 

The view on page 764 of the Gloucester, built by 
Messrs. Beardmore, is also interesting, as it illustrates 
the construction of the stern, and shows this vessel 
— for launching 150 days after the laying of the 

eel. 

All five ships are alike, excepting for the differences 
due to the machinery adopted, and have been built to 
the designs of Sir Philip Watts, K.C.B., the Director 
of Naval Construction, and to Admiralty specification. 
The principal dimensions are:—Length between per- 
pendiculars, 430 ft.; breadth, extreme, 47 ft. ; mean 
draught, 15 ft. 3in., with a corresponding displace- 


a keen rivalry among the firms. The order of launch- ment of about 4800 tons. It is anticipated that a 


ing does not necessarily indicate the relative state of 
progress in construction. 


| 


speed of about 25 knots will be obtained on trial with 
a shaft horse-power of about 22,000. The armament 


Thus the Newcastle was unquestionably in a more | consists of two 6-in. breech-loading guns, one of which 
advanced stage than any of the other ships at the date is placed on the forecastle deck forward, and the other 
Indeed, no war vessel of this size has been on the — deck aft ; ten 4-in. breech-loadin ns, 

so much of her machinery on board. As five on eac Soh ; 


of launch. 
launched with 





broadside, on the upper deck ami 





two Maxim guns, which are placed on the navigating 
bridge, and two 18-in. submerged torpedo-tubes. 

The vital parts of the vessel are protected by a 
nickel-steel armoured deck, running all fore-and-aft, 
the sloping sides of which extend well below the water- 
line. Additional protection is provided by the coal in 
the bunkers, which extend along each side of the vessel 
for the entire length of the machinery spaces above 
the protective deck, and for the length of the boiler- 
rooms under the protective deck. The magazines and 
shell-rooms, from which the guns are served, are 
ventilated and lighted on the latest system, and kept at 
a low even temperature by special refrigerating plant 
installed for the purpose. ‘‘ Ready-use magazines ” 
with armoured walls are introduced on the protective 
deck, having hand-up scuttles on the upper deck over- 
head, adjacent to, and for the rapid supply of, the 
4-in. broadside guns. 

The vessel is sub-divided into numerous water-tight 
compartments ; the turbine machinery which drives 
the four propeller-shafts is contained in three separate 
engine-rooms, with two additional compartments for 
the main condensers, while the twelve water-tubs 
boilers are placed in three separate boiler-rooms. The 
double bottom which extends under the machinery 
spaces and the forward magazines is also sub-divided 
into numerous compartments which are used for carry- 
ing oil-fuel and reserve feed-water for the boilers, 

The vessel has four funnels and two masts, as 
shown in the view of the Newcastle. The masts are 
square-rigged, suitably stayed, and arranged to take 
the gear in connection with the wireless-telegraphy 
installation and signalling apparatus, &c. A platform 
will be fitted on the fore lower mast, from which the 
firing of the several guns will be electrically directed. A 
long raised forecastle is built on the upper deck forward, 
and the navigating bridge and compass platforms are 
fitted over the after end of the forecastle deck. Two 
powerful searchlights will be placed on the navigating 
bridge and the lower conning-tower on the platform 
deck, an armoured tube placing them in communica- 
tion with one another. 

A steam-driven capstan gear for dealing with the 
anchors is placed on the fore end of the forecastle deck, 
and an electrically-driven warping-capstan on the 
upper deck aft. Two electric coal-hoists will be fitted 
on the upper deck amidships, arranged for rapid coaling. 
The heavier ship’s boats will be placed under davits 
and supported on skid beams, and the lighter boats 
will be ~ under davits over the upper deck amid- 
ships. The ship’s galleys, bakery, and the refrigerating- 
machinery room, &c., are to be placed in deck-houses 
in the casings on the upper deck amidships. 

Accommodation for the captain and chief officers of 
the ship will be provided on the upper deck forward, 
inside the forecastle, and for the warrant officers, &c., 
on the protective deck forward, while the crew’s 
quarters, with their wash-places, &c., will be placed 
on the protective deck aft. 

Complete systems of electric lighting, ventilation, 
and steam heating are arranged throughout the ship, 
and provision is made whereby the fresh air delivered 
to the living spaces can be heated if required. 

As we have said, the propelling machinery of 
four of the vessels is of the Parsons turbine type, 
of 22,000 shaft horse-power, having four lines of shaft- 
ing arranged in three separate engine-rooms. The 
high-pressure ahead and separate high-pressure astern 
turbines are arranged on one shaft in each wing 
compartment. One low-pressure ahead turbine (in 
which is embodied the low-pressure astern turbine) 
is mounted on each of the inside shafts, being placed 
in a centre compartment, which also contains the 
manceuvring gear for all the turbines. There are no 
separate cruising turbines, a special series of blades 
for cruising purposes being fitted in each high-pressure 
turbine. The propellers, four in number, of bronze, 
are arranged to run outward. At the aft end of the 
engine-rooms, and separated from them by a watertight 
bulkhead, there are two auxiliary machinery-rooms, a 
centre line bulkhead dividing the one from the other, 
The main condensers, which are two in number, are 
arranged in these compartments, which contain also 
air-pumps, circulating-pumps, feed-water filters, eva- 
porating and distilling plant, &c. 

The boilers, twelve in number, of the small-tube 
type, are arranged in three separate boiler-rooms, and 
in each boiler-room there will be one main and one 
auxiliary feed-pump. The boiler-rooms are adapted 
for use with the eed stokehold system of forced 
draught, the supply of air being Par yoy by steam- 
driven fans. Oil-pumps are provided for both oil fuel 
and forced lubrication purposes. 

Under this year’s programme four other vessels of 
the same class have toon ordered : one each from Sir 
W. G. Armstrong, Whitworth, and Co., Limited, 
Mesers. Vickers Sons and Maxim, Limited, Messrs. 
William Beardmore and Co., Limited, and the London 
and Glasgow Shipbuilding Company, the last to be 
fitted with Curtis turbines by Messrs. John Brown and 
Co., Limited. 

Of somewhat similar ty 
the Boadicea class, but sm 


are the four cruisers of 
er, being of 3380 tons dis- 
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placement, and of 25 knots s The prototype, laid 
down in 1907, and the Bellona, begun a year later, 
have been completed; the Blanche was launched on 
the 25th ult. All three were built at the Pembroke 
Dockyard, where a fourth is now in course of con- 
struction. These thirteen vessels—nine of the City 
class and four of the Boadicea type—go some way to 
strengthen the battle fleet with ‘eyes ” and “ ears ;” 
but we can afford to have still more of these fast scouts. 





THE UNITED STATES BATTLESHIP 
**NORTH DAKOTA.” 
WE illustrate by the adjoining engraving the North 
Dakota, which forms the latest addition to the United 
States Navy. She was built by the Fore River Ship- 


building epg of Quincy, Mass., and her principal 
dimensions are the following :— 
Length ... 518 ft. 9 in. 
Beam a ais : =, a 
Mean draught ... . 
Displacement ag , 20,000 tons 


Her armament consists of ten 12-in. 45-calibre guns, 
fourteen 5-in. guns, four 3-pounders, two light guns, 
three machine-guns, and two submarine torpedo- 
launching tubes. She is protected by a main belt- 
armour 10 in. to 12 in. thick and 7 ft. 6 in. in width, 
the upper belt being 10 in. to 8in. thick for a width 
of 8 te the barbette and turret armour having a 
thickness of 11 in. Her turbines were designed to de- 
velop 26,000 indicated horse-power; at the trials, 
which took place in the commencement of November, a 
maximum of over 35,000 horse-power was developed, 
giving the ship a maximum speed of 22.25 knots ; her 
average speed works out at 21.83 knots. The contract 
speed was 2] knots. The North Dakota is driven by 
Curtis turbines, a with steam by fourteen Bab- 
cock and Wilcox boilers. The five turrets are all in 
the centre line of the ship, turrets two and four being 
raised above the fore and the aft turrets ; the arrange- 
ment makes it possible to fire the ten 12-in. guns on 
either broadside. The firing field, moreover, is a very 
extensive one, owing to the design followed for the 
central battery ; the position of the masts close 
together amidships is also a satisfactory one. The 
disadvantage of the arrangement, on the other hand, 
is the comparatively large portion of the height of the 
funnels which remains unprotected, and the limited 
number of guns which can be fired by the bow. The 
masts, as will be seen, are built up of latticed work ; 
they are provided at the top with a platform, from 
which it will be possible to note the point of fall of 
srojectiles. The North Dakota is a sister-ship to the 
oe sa she is fitted with reciprocating engines 
supplied with steam by Babcock and Wilcox boilers. 
She developed at her trials a mean of 28,578 horse- 
power, and ran at a mean speed of 21.44 knots. 








THE STEAM TRIALS OF H.M.S. 
‘“* VANGUARD.” 

THE latest of our Dreadnought battleships, H.M.S. 
Vanguard, has completed her steam and gun trials, 
with most satisfactory results, and returned on the 
26th ult. to the works of her builders, Messrs. Vickers 
Sons and Maxim, Limited, Barrow-in-Furness, there 
to be completed for commission. As she was only 
ordered in March, 1908, and her first keel-plate laid 
on April 2, she has completed her trials within twenty 
months of construction being commenced, and pro- 
mises to create a record for rapid battleship con- 
struction in private works, and in all establishments 
if the Dreadnought be excluded. It is notable, 
tuo, that the be has been constructed at a 
time when the Vickers Works had on hand another 
Dreadnought battleship for Brazil, a cruiser, sub- 
marine-boats, and extensive merchant work ; and in 
the engineering department machinery for five ships, 
besides gun-mountings for several ttleships for 
British and foreign Powers. It is the more important 
to bring out these facts at a time when so much is said 
in depreciation of our warship-building resources, since 
they prove to possible foreign clients that their orders 
can be entrusted to British firms with surety of de- 
livery in the minimum time, as well as with certainty 
of the highest efficiency being achieved in all fighting 
elements. 

The Vanguard is one of the three battleships of the 
1907-8 programme, but the Admiralty delayed the 

lacing of the order in view oi a probable attempt 
neing made at the Hague Conference towards the 
minimising of armaments ; but this aim, as usual, was 
not realised. It is satisfactory to find now that 
although the Vanguard was not commenced until three 
months later than the two other ships, she will be 
completed earlier. The St. Vincent, which was laid 
down on December 30, 1907, will begin her trials 
on Monday, and the Collingwood, laid down on 
February 3, 1908, will proceed on her steam tests 
about a month hence. All three ships are of the 
same design, for which Sir Philip Watts, K.C.B., 
Director of Naval Construction, is responsible, and 
proof of high efficiency is found in the fact that the 
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Vanguard exceeded the designed speed by 1 mile per 
hour. Each of the three ships has a length of 500 tt, 
a beam of 84ft., and at 27 ft. draught displaces 
19,250 tons. The Vanguard is fitted with Babcock 
and Wilcox boilers, constructed at Barrow-in-Furness, 
supplying steam to four ahead or four astern turbines 
of the Parsons type, also made at the Vickers Works, 
to develop a total of 24,500 shaft horse-power through 
four shafts. 

The programme of trials included thirty-hour runs 
at 20 and 70 per cent. of the full power, eight hours 
at full power, and a series of tests, each of four hours’ 
duration, at various powers, some with and others 
without the cruising turbines in use, and some with 
the closed exhaust and others with open exhaust. 
These trials, it is scarcely necessary to say, yielded 
most suggestive data, confirming results got by im- 
provements incorporated in recent Admiralty practice 
and pointing the way to further developments. The 
closed exhaust on trials at less than half-power reduced 
the total steam consumption per shaft horse-power 
per hour by quite 20 per cent., which of itself is sug- 
gestive of the sound engineering policy being pursued 
at the Admiralty. 

On the full-power trial, which was of eight hours’ 
duration, the designed power was easily realised with 
the machinery running at about 330 revolutions per 
minute. Several runs were made over the measured 
course at Polperro, in order to determine the ee 
the ship, which was then loaded with water and other 
ballast to a draught slightly in excess of the service 
condition. Notwithstanding this, the mean speed 
realised was within a small fraction of 22 knots, or 
1 mile per hour more than the designed speed. The 
economy realised by the machinery was high. The 
coal consumption per shaft horse-power was 1.63 Ib. 
per hour, and the main steam consumption was under 
14 lb. per shaft horse-power per hour. On the 30 
hours’ trial, at what is ave’ as the continuous 
cruising speed, at about 70 per cent. of the total 
power, the results were equally satisfactory. Again, 
the vessel was loaded with ballast to exceed the 
designed displacement, but on the measured course she 
steamed at 194 knots, while the machinery by torsion- 
meter showed that 17,600 horse-power was being trans- 
mitted by the shafts. On this trial the coal consump- 
tion was 1.7 lb., and the steam consumption for all 
purposes 15.7 lb. per shaft horse-power per hour. On 
this trial all the auxiliary machines were at work, and 
the evaporators were used to make up even more water 
than was unavoidably lost, so that the coal and steam 








consumption represented the maximum necessary on 
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servics conditions. The performance of the ship under 
sea-going conditions was found to be very favourable in 
every respect. A trial was also made at one-fifth the 
total power, when the speed realised, according to the 
performance on the Polperro course, was 134 knots, 
which was regarded as thoroughly satisfactory. 

Opportunity was also taken of testing the facility 
of the turbine machinery aboard for quick manceuvring 
of the ship, while many of the other auxiliary engines 
on board were subjected to the usual contract tests. 

The Vanguard, while at sea on these trials, carried 
out her gun-trials, Like all of our recent Dreadnought 
battleships, she is fitted with a main armament of ten 
guns of 12-in. calibre and twenty guns of 4-in. calibre, 
and the firing of these guns proved also the satisfac- 
tory character of the work done in connection with 
the manufacture of gun-mounting machinery at the 
Vickers Works. 








Contracts.—The Sosnowicer Iron-Works, who have 
had a 1200 horse-power S.M. electro-magnetic clutch on a 
three-high rolling-mill running at 350 revolutions per 
minute for ten months, have just given a repeat order for 
a clutch of 1400 horse-power at 200 revolutions per minute 
to be fitted to another of their mills. The sole British 
licensees for this clutch are Messrs. C. E. Lugard and Co., 
Field’s Buildings, Middlesbrough.—The Standard Engi- 
neering Company, Limited, 63, Queen Victoria-street, 

ides Be: secured the order in connection with the 
heating and ventilation of the new motor-cab garage now 
being Built by Messrs. Panhard and Levassor at Acton 
Vale, London, W., who have decided to adopt the Stan- 
lock multiple-unit system.—Contracts have been awarded 
for eighteen pumps for the Toronto water-works exten- 
sions as follows :—Section A, to Messrs. Jens Orten- 
Boving and Co., Union-court, Old Broad-street, E.C., 
four pumps, with a capacity of 13,500,000 gallons each, 
for the main pumping-station. Section B, Mr. John 
McDougall, Caledonian Iron Works, Montreal, two 
pumps, with a capacity of 5,000,000 gallons, for the high 
pressure fire-system at the main pe aay Sec- 
tion C, Messrs. Jens Orten-Boving and Co., four pumps, 
with a capacity of 16,000,000 gallons each, for the high 
level pumping-station. Section D, Mr. John McDougall, 


four pumps, with a capacity of 6,500,000 gallons each, for 
the high-level pumping-station. Section E, Canadian 
General Electric Company, four pumps, with a capacity 


of 1,500,000 gallons each, for the island pumping-station. 
—Mesars. Willans and Robinson’s tender for the turbines, 
and Messrs. Dick, Kerr, and Co.’s tender for alternators, 
have been accepted for the Sydney Power Station exten- 
sions. Two units of 4000 kilowatts, each running at 
750 revolutions per minute, are to be installed. The 
total price is 44,5471. 
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OGDEN’S AIR-EXCLUDER FOR ECONOMISERS. 
CONSTRUCTED BY MESSRS. ED. BENNIS AND CO., LTD., ENGINEERS, LITTLE HULTON. 






Fig. 1. 





To make good better is the aim of the practical 


engineer, as it is the goal of competition. The enter- 
prise that has of late directed its attention towards 
economy in the boiler-house has met with consider- 
able encouragement, whether as applied to chimney 
construction, boiler design, fuel consumption, or faci- 
lities for coal-handling. One of the most pleasing 
features of this advance is the care accorded to detail, 
and the latest detail in this connection is the Ogden 
economiser air-excluder, which has been introduced by 
Messrs. Ed. Bennis and Co., Limited, Little Hulton, 
Bolton, to overcome one of the leading disadvantages 
of all economisers—viz., air-leakage. In our issue of 
February 12 we briefly referred to this apparatus, and 
we now give a more detailed account of it. 

It is an admitted fact that air-leakage into the flues 
reduces the draught, and at the same time lowers 
the temperature available for heating the water. 
The object of the patent air-excluder, as its name 
implies, is to provide means for excluding the cold air 
or draught from entering the interior of an economiser 
through the chain-holes—i.e., the holes through which 
the chains attached to the scrapers are made to pass 
and work. Innumerable devices for excluding the 
cold air or draught from entering the interior of the 
economiser through the chain-holes have been tried, 
many of them ingenious, but mostly inadequate. 

The apparatus of Messrs. Ed. Bennis and Co. is at 
once a simple and efficacious device for fixing over 
the economiser chain-holes. It is illustrated above, 


Vig. | being a part sectional front elevation, and Fig. 2 
aside elevation. A detail is shown in plan in Fig. 3. 
lt consists, as will be seen, of a cross-shaped piece of 


iron, through which the chain passes at A, the piece 
being long enough to take four links and thus prevent 
air passing down by the chain. 

it has been calculated that in an average installation 
about 1 per cent. of the coal is lost by air-leakage 
through the economiser chain-holes. This point will 
be the better appreciated by a consideration of the 
significance of 1 per cent. of the coal bill. Thus, sup- 
pose by way of illustration, that an ordinary Lancashire 
boiler is burning, say, 26 tons weekly, at 8s. per ton. 
One per cent. would mean 2s. a week, a little over 5/. 
per annum. If more expensive coal were burnt, the 
saving would, of course, rise proportionately. 








Liste NavaLe Francaist.-—We have received a copy 
of the October part of this publication, which is issued 
Mr. J. Alté, Toulon, at the price of 2.35 francs. It gives 
the list of French naval officers, naval architects, and 
other officers of the French navy; a list of the units 
forming the French fleet ; a list of members of the various 
conmuttees and departments at the Ministry of Marine ; 
and abstracts of recent issues of technical journals and 
other publications dealing with naval matters. 
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INDUSTRIAL NOTES, 


THE proposal of the Lord Mayor of London to revive 
the apprenticeship system is one of importance, but it 
will have to be dealt with carefully. The conditions 
of industry are such that it is impossible to revive 
that old and important part of the system of intimate 
relations between master and apprentice by the living- 
in system. There is in the drapery trade a revolt 
against it, and it seems doomed to abolition. In the 
great industries—such as the coal and iron and steel 
trades, the textile trades, the furnishing trades, the 
building trades, the clothing trades, &c.—it would be 
impossible. In the engineering, shipbuilding, and 
printing trades there is still a clinging to the old system 
of apprenticeship, minus the living in the house of the 
ommligee. But the Lord Mayor’s proposal is that the 
apprentices should be bound not to the employer, but to 
the trade union of the industry. The idea is to obtain 
better workmanship by efficient, well-trained work- 
men ; but it is to be feared that the unions would seek 
to limit apprentices, a thing that cannot well now be 
done. Each child born into the world has a right to 
develop his skill and earn his living in the best way 
he can, without undue let or hindrance. But there 
can be no solid objection to trained skill—it is the life- 
blood, as it were, of this great industrial nation. 
All the City Companies are to be canvassed to 
assist in this campaign ; it is their duty to do so as 
representing great industries ; at least, in the historical 
sense. If employers and workmen could only see 
their way clear to consult and negotiate, much could 
be done ; but the former would not be likely to hand 
over the whole question to trade unions alone. 





The history of industrial co-operation is an interest- 
ing one. The first co-operative society was established 
in Rochdale in 1844, and Lancashire still leads, though 
Yorkshire comes in a good second. The movement has 
now extended to vast proportions in various parts of 
the country, but London isa laggard in the movement. 
However, thereare co-operative stores in the Metropolis, 
from Ealing in the west to Stratford in the east, from 
Holloway in the north to Brixton in the south. The 
Co-Operative Wholesale Society in Manchester owns 
a fleet of vessels, does banking on a large scale, and 
under its auspices there are carried on huge productive 
concerns. The report of the Rochdale pioneers just 
issued shows that its membership is now 16,787, show- 
ing a gain of 968 in the financial year. The share 
capital in the same period increased by 14,977/., and 
now stands at 326,377/., being an average of 19/. 8s. 10d. 
per member. The sales for the year were 357,463/.— 
an average of 6874/. per week. The profits in the year 
amounted to 62,914/. ; this gave to the members 48,861/. 
as dividends, and 12,202/. as interest on capital, and 





632/. was allotted to educational purposes. The 
Society’s investments at the close of the year amounted 
to 278,401/. The te sales from the date of estab- 
lishment to the end of the financial year were in value 
13,818,544/.; the dividend profits, 2,149,976/.; interest 
on i 494,351/. The total amount voted to educa- 
tional purposes was 38,141/. The Society owns 73 
shops, and employs 403 persons. The chairman at the 
annual meeting stated that the turnover had increased 
35 per cent. in the last six years, and he estimated 
that before long the turnover would amount to 
500,000/. a year. The co-operative movement under 
Acts of Parliament enjoys all the privileges accorded 
to friendly societies as to exemption from income tax, 
and other advantages. 





We are nearing the end of the year 1909, but the 
long-hoped-for and much-expected revival of trade is 
slow to manifest itself. In the iron, steel, and other 
metal trades the advance has been tardy, but still 
there has been some improvement. From a recent 
report we learn that in the pig-iron industry ten more 
furnaces were in blast than in the month previous ; 
seven in England and Wales, and three in Scotland. 
The improvement was manifest in five out of the 
seven areas enumerated, but the percentage of the 
men employed over the previous month did not reach 
1 per cent. At iron and steel works the increase was 
1.2 per cent. In some districts there was a decline, 
in others an increase, but the changes were only 
trifling for the most part. In the tin-plate trade six 
more mills were in operation, making a total of 407. 
In the poe nome y trades the increase in the number 
of men employed did not reach 1 per cent. ; the propor- 
tion of unemployed only decreased from 22.4 per cent. 
to 21.5 per cent. Only four districts showed an im- 
provement, and seven a decline. In the engineering 
trades the proportion of unemployed was 10.3 per cent. ; 
mg oe month, 10.8—a decrease of 0.5 per cent. only. 
Jn the North-East Coast there was some improve- 
ment, but trade was still slack. Only the ordnance 
works of Newcastle and Gateshead were busy, all the 
other works were slack. In Lancashire trade was bad 
generally, except with electrical workers at Oldham. 
tmployment had not improved in Yorkshire generally, 
except at Hull, Keighley, and Grantham. In the 
Midlands generally trade was slack, but the motor 
and cycle industry had improved. In the iron, steel, 
and other metal-using miscellaneous trades there was 
some improvement. The improvement was only par- 
tial, and confined to certain branches of trade. With 
Christmas so near, and a General Election coming in 
the near future, the outlook is not at all bright for the 
winter. One can only hope for better conditions in the 
New Year. 





The Australian coal strike is not yet settled at date 
of writing. Indeed, the whole matter seems to be in 
a tangle. The miners reject the mine-owners’ terms, 
and the mine-owners reject the miners’ terms. The 
latter had agreed to recommend an open conference to 
discuss all the grievances complained of, a list of which 
they prepared and forwarded to Mr. Lee, the Acting 
Premier. The Governor-General, Lord Dudley, was 
suggested as arbitrator. Questioned as to this in the 
Commonwealth House of Representatives, the Premier 
replied that the Governor-General could not intervene 
at the request of one of the parties only ; but if re- 
quested by both sides, he woth: undertake to mediate, 
but could not adjudicate. The mine-owners refuse to 
agree to an open conference, but state that they are 
willing to refer the whole matter to the Wages Board. 
So far, however, the Wages Board and all the anti- 
strike legislation in force in the Commonwealth have 
not been able to avert the strike or to effect a settle- 
ment. The employers want the men to resume work 
and then negotiate ; the men refuse ; they will only 
agree to a truce on the principle of ‘‘as you were.” 

e men, however, have agreed to allow men to work 
in order to protect property, but not to hew coal. At the 
date of writing the strike had further extended ; there 
have been great losses, trade is at a standstill, and the 
workers are suffering great privation. The strange 
thing is that the Labour members in the House of 
Representatives have taken no active part in the 
movement. A series of ‘‘sympathetic” strikes in other 
districts and trades have complicated matters, and 
the miners employed at the Government collieries have 
joined the stalione. lt appears that the Government 
cannot punish these men, as they had previously can- 
celled the union’s registration under the Arbitration 
Act. Some shipments of coal to the districts affected 
were intercepted ; other supplies the men refused to 
handle. 


In view of the expected general election at an early 
date the Liberal Whips and leading members of the 
Liberal Party are striving to bring about a workin 
agreement, i —_ of a temporary character, to shell 
three-cornered fights where threatened—that is, a con- 
test where a Liberal and a Labour candidate in a 
constituency are pitted against a Conservative or a 
Unionist candidate. This would be a suspension of 
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the rule in the Labour Party’s constitution for the 
me of the more ardent 


prospective general election. 2 
of the Independent Labour Party and of the Social 
Democratic Federation are opposed to this. Others, 


on the contrary, plead for unity at this juncture. Of 
these, such men as Messrs. Shackleton, Henderson, 
Bruce, ‘‘ Mabon,” Kelly, and Barnes, are in favour 
of some adjustment, but the last has only given a 
qualified assent at present. In South Wales, however, 
some of the proposed Labour candidates have volun- 
tarily withdrawn in favour of the sitting Liberal 
Member. Of course, the Opposition take no part in 
such negotiations. If some modus vivendi is arrived 
at, how will it affect such constituencies as Morpeth 
and Wansbeck, where Messrs. Burt and Fenwick 
avow their intention of going to the poll? Where 
also will stand the Socialist member for the Colne 
Valley? With the political aspects of the case, or its 
effects upon party warfare, we have here nothing to do. 
It is the attitude of the Labour Party that has ale 
the matter to the front. It is the boasted freedom 
of that party from all party ties that has created the 
situation. Some members of the party may have 
leanings one way, some another ; but if they oppose all 
sections, they cannot expect quarter when the fight 
comes. Employers belong to both parties in the State, 
and neither likes this isolation. 





The quarterly report of the Council of the Operative 
Cotten Mighanenn’ Association just issued deals with the 
negotiations relating to the projected scheme for the 
automatic regulation of wages, the difficulty being the 
fixing of a standard rate as the basis, the employers 
insisting upon the basis of 5 per cent. below the now 
preanewe. | rate, with a minimum of 10 per cent. reduc- 
tion below that rate, and a maximum of 15 per cent. 
advance above that rate. The operatives’ representa- 
tives refused to agree to that proposal, and demanded 
that the present rates of wages .should be the basis. 
The report brings all matters down to November 1, at 
which date there was a deadlock, and there is a dead- 
lock still at date of writing. The report, in most 
moderate terms, shows how wages would be affected 
under the employers’ terms, thus :—Wages could be 
reduced 15 per cent. below the present rates, but could 
only be advanced 10 per cent. above present rates. It 
is said that the employers have assumed that wages 
now are too high ; this the operatives repudiate. The 
difficulty thus stated does not affect the whole of the 
operatives, but those only who have no recognised 

rice-lists—namely, ring-spinners, reelers, and winders ; 

ut the failure to satisfy these brings the whole 
scheme to a standstill. It was hoped that all sections 
would be brought under the proposed scheme, and thus 
avoid such disastrous happenings as those of a year 
ago. The Council express the opinion that negotia- 
tions are not likely to be resumed, and add that, in 
their opinion, there is not any general desire for con- 
ciliation among the employers. 





It now appears to be certain, or, at least, most 
probable, that the Housing and Town-Planning Bill 
and the Development Bill will become law. As regards 
the former, the Commons, at the instance of the Presi- 
dent of the Local Government Board, agreed to some 
of the Lords’ amendments which had been sanctioned 
by the Government. That measure may therefore be 
considered safe. But the House rejected some of the 
Lords’ amendments to the Development Bill, one of 
which the Government had accepted ; but the Speaker 
pointed out that it was one of privilege ; the Chancellor 
of the Exchequer thereupon moved its rejection. The 
rejection of every opposed amendment was carried by 
significant majorities in the Commons, and a committee 
was appointed to draw up reasons for the rejected 
amendments. This Bill also, it appears probable, will 
become law this session. ‘The measure providing for 
the establishment of Labour Exchanges is already law, 
and is in force, and the Selection Committee of the 
Board of Trade have made numerous appointments, 
while steps have been taken to provide office accom- 
modation for the work. It is stated that there were 
about 2000 candidates for posts to be filled—manager- 
ships of the various district exchanges—and only about 
forty remain to be appointed. These vacancies will, 
it is said, be filled by the middle of this month, and it 
is expected that the exchanges will be in working 
order by the middle of February next, 1910. The pity 
is that they will not be ready sconer—before Christmas, 
for by the middle of February, it is to be hoped, the 
saddest pressure will have passed away ; two months 
of the winter will be gone, and those usually the 
worst two. However, better late than never. It is a 
bold effort to bring the willing workers into contact 
with willing employers. 





At date of writing the strike of gas-workers in Italy 
had not ended, but it was said to be in a state of 
collapse. It was expected that the men, or a majority 
of them, would resume work during the present week. 
It is said that the men are incen against the 


Chamber of Labour for inciting to a general strike, 
and then failing to secure what had been promised. 





The men counted upon a powerful backing, but 
failed to secure it. e result is another instance 
of the utter failure of a general strike, as all thought- 
ful men would expect. A cessation of production 
causes a cessation of consumption, or its reduction toa 
last extremity. It is said that the cost of the strike 
had reached from 50,000/. to 100,000/.; in Milan alone 
the Gas-Workers’ Union was mulcted to the extent of 
300/. daily by the municipal authorities. 





The absurd appeal to the Northumberland miners, 
by a proxy vote, as to whether the whole of the 
members of the Association should be polled, has 
resulted in favour of an individual ballot—256 against 
116—so that a ballot will have to be taken. Why it 
was not done in the first instance is a mystery. There 
does not seem to be the same old spirit in the men 
since they joined the National Miners’ Federation. 
There are indications of a good deal of wire-pulling by 
the Socialists and Independent Labour Party in the 
county. 





There is still trouble at some of the Nottingham- 
shire collieries, notably at the Clifton collieries, where 
some 800 men are on strike and have been since the 
early part of October. This strike is costing the Notts 
Miners’ Association some 500/. per week. At some 
other collieries trouble has arisen, and it is said that 
the Board of Trade will be asked to intervene. 





A lock-out of some 180 miners is reported at the 
Leadhills Colliery, the dispute being as regards the 
observance of trade-union rules. The company, it is 
said, have declared that they will no longer employ 
trade-union hands. 





The depression in the cotton trades is becoming more 
and more acute, both in the spinning and weavin 
branches. Two large concerns were last week an 
indetinitely. In Blackburn alone 12,000 out of 80,000 
looms are wholly idle, and in Burnley the weaving-sheds 
are closed for want of orders. ‘The mills spinning 
Egyptian cotton are also curtailing production, as well 
as those engaged on American yarn. 








SPANISH RAILWAYS. 

THE experience gained in connection with the two 
principal Spanish railway companies—the Madrid, 
Saragossa, and Alicante, and the Northern of Spain 
Railways—continues to be generally favourable, traffic 
showing a gradual tendency to increase, and, what is 
still more satisfactory—to the proprietors at any rate— 
dividends have also become seoduoanebe good. The 
outlay made on capital account by the Madrid, Sara- 
gossa, and Alicante Railway to the close of last year 
was 39,581,465/., as compared with 39,236,579/. at 
the close of 1907, the addition to capital for the year 
having been accordingly 344,886/. The 344,886/. ex- 
pended last year included 267,718/. representing pay- 
ments made on account for additional rolling-stock 
ordered some months ago, but not yet fully delivered. 
The new rolling-stock comprises 20 compound engines 
and tenders, 10 eight-wheeled engines and tenders, 
30 first-class carriages, 80 passenger carriages of 
various kinds, 50 vans, 10 double-bogie trucks, 
and 500 closed trucks. The company also _in- 
stalled improved brake appliances last year upon 
20 engines, 34 carriages, and nine trucks. <A 
second rotunda for locomotives was established last 
year at the Cerro Negro, while 2} miles of line were 
double-tracked upon the Alicante division. The 
expenditure on capital account at the close of last year 
exceeded the resources realised by the company to the 
same date by 827,974/., but the council of administra- 
tion has not deemed it necessary to proceed at present 
with a fresh issue of obligations. Defensive works 
were executed last year with the view of protecting 
the company’s lines against overflowings of the Ebro 
and the Llobregat ; similar works were also executed 
for the protection against the sea of the line from 
Barcelona to France, where it runs near the coast. A 
number of stations were enlarged. The workshops at 
the company’s new depéts av Madrid and Barcelona 
have been supplied with improved machine-tools, and 
an es of some importance was also made last 
year for the improvement of tools at the old dépdts. 
The length of line in operation remained last year at 
3531} miles. This total did not include 208 miles repre- 
sented by the Linares and Carmona branches, and 93 
miles represented by the Cerro and Hierro mineral 
branch worked by the company. 

The revenue collected by the company last year from 
all sources amounted to 4,565,771/., as compared with 
4,477,882/. in 1907 ; the receipts accordingly expanded 
last year to the extent of 87,889/. The working expenses 
last. year increased to 2,035,792/., as compared with 
2,017,927/. in 1907. The fixed charges stood in 1908 at 
1,923,026/., as compared with 1,884,608/. The net profit 
realised last year was accordingly 606,953/., as com- 
pared with 575,326/., showing an increase of 31,627/. 








The 4,565,771/. representing the rough receipts of 1908 
was acquired as follows :—Old network, 18293 miles, 
3,378,219/. ; Catalan network, 4513 miles, 1,187,553/. 
Of the 87,889/. representing the increase for 1908, 
81,6897. was derived from quick trains, and 31,315/. 
from slow trains; on the other hand, miscellaneous 
revenue fell off 25,115/. The 17,844/. represent- 
ing the increase in the working expenses last year 
was made up as follows :—Central administration, 
8075/.; and plant and traction, 38,163/. On the 
other hand, the expenditure under the head of ‘‘ way 
and works” was less last year by 18,277/.; general 
expenses were also less by 10,116/. The reduction in 
the cost of maintaining way and works last year was 
due to the prevalence of more moderate weather. 

Upon the Saragossa, Cordova, and Alicante lines 
31 miles were renewed with 90-lb. rails, and 6} miles 
of way were similarly renewed upon the Catalan 
lines. Some 84 miles of line were renewed upon the 
Merida and Alicante lines, but here the renewals 
were made with rails weighing from 70 lb. to 75 |b. 
Ballast was also replaced by Sishen stone last year 
upon a length of 40 miles. The increased outlay 
of 38,163/. made under the head of ‘plant and trac- 
tion” was accoun for, to some extent, by an increase 
of 448,191 miles in the aggregate distance run by 
trains. The final ratio of the working expenses to the 
traftic receipts was reduced last year to 44.59 per cent., 
as compared with 45.05 per cent. in 1907. The com- 

ny’s Réunion mines produced last year 173,250 tons 
of coal, of which 89,071 tons were used in the traction 
service, while 48,083 tons were devoted to the produc- 
tion of agglomerates, and 35,472 tons were used in 
connection with the mines. The company’s Belmez 
mines produced last year 33,728 tons of coal, of which 
22,287 tons were delivered to the traction service and 
11,151 tons to the Réunion mines. The net profit 
realised from the working of the Réunion mines last 
year was 4460/., while the Belmez mines produced a 
net revenue of 3091/. The dividend paid upon the 
share capital of the company for 1908 was at the rate 
of 3/. 8s. per cent. per annum. 

The revenue of the Northern of Spain Railway last 
year amounted to 5,217,978/., as compared with 
5,063,716/. in 1907, showing an increase last year of 
154,262/. The working expenses stood last year at 
2,318,702/., as compared with 2,201,163/. in 1907, 
showing an increase last year of 117,539/. The net 
profit for 1908 was accordingly 2,899,276/., as com- 
age with 2,862,553/. in 1907, showing an increase 
ast year of 36,723/. The fixed charges for 1908 were 
2,501,140/., as compared with 2,479,430/. in 1907, 
showing an increase of 21,710/. The balance available 
for dividend for 1908 was accordingly 398,136/., 
as compared with 383,123/. in 1907, showing an in- 
crease of 15,013/. The total length of line worked by 
the company last year was 23002 miles, to which the 
original network contributed 12947 miles. In the in- 
crease of 158,395/. established in the traffic last year 
the old network figured for 59,304/., and a line from 
Almeria to Valence and Tarragona for 49,385/. The 
revenue increased last year upon almost all sections of 
the undertaking, the Bilbao and Aviles line alone 
showing any falling off. The receipts from passengers 
were larger in 1908 by 47,225/. ; those from the quick- 
train service by 1638/. ; those from slow-train service 
by 102,504/. ; and those from miscellaneous sources by 
7026/. The general progress of the revenue last year, 
as compared with 1907, was 3.14 per cent. 

As regards last: year’s expenses, the increase under 
the head of ‘‘ plant and traction” was 55,126/. ; this 
was due to an increase of 429,832 miles in the distance 
run by engines, the higher cost of coal, and heavier 
repairs of rolling-stock. The number of locomo- 
tives which received heavy repairs last year was 
200; while less important repairs were carried out 
in 43 others. As regards other rolling-stock, 1047 
carriages and 2276 trucks received heavy repairs last 
year. The number of workpeople employed in the 
company’s workshops at the close of last year was 
2860. The expenditure made under the head of ‘‘ way 
and works” last year was 17,690/. more than in 1907 ; 
this increase was principally due to heavy repairs made 
to various works and buildings, and also to the vigour 
impressed upon the renewal of way. At the close ol 
1908 the company had only 7? miles of line laid with 
iron rails, and further progress was made last year in 
replacing steel rails of old types with rails weighing 
from 70 lb. to 90 Ib. per yard. The length of line laid 
with 90 lb. rails at the close of 1908 was 131{ miles. 
The ratio of the working expenses to the traflic 
receipts stood last year at 43.84 per cent., as com- 
pared with 43.66 per cent. in 1907 ; the ratio ranged 
from 36.29 per cent. upon the Bilbao line to 63.23 per 
cent. upon the Lerida, Reus, and Tarragona line. It 
was estimated that the State realised last year 804,810. 
in the shape of direct taxes and services rendered by 
the undertaking to the Government. The dividend 
upon the share capital of the company for the past 
year is to be at the increased rate of 2/. 16s. per cent. 
per annum. It would certainly appear from last years 
experience of these two great Spanish railways that 
the general condition of Spain is improving, 
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By A. C. Ketty, Assoc. M. Inst. C.E. 

TuERE are probably few countries in which the scope 
for electric traction on railways is greater than in the 
Argentine Republic to-day. Whilst considerable atten- 
tion is being given to the question of electric traction 
on the suburban railways of the city of Buenos Ayres, 
it should not be forgotten that there are also certain 
sections of main line on which, owing to the local con- 
ditions, electric locomotives may be profitably substi- 
tuted for steam. 

Buenos Ayres Suburban Railiwways.—The railways 
which may properly be called suburban are shown in 
the above map, in which the west is on the right-hand 
side, and extend on the east to La Plata, a large town 
of some 85,000 inhabitants, and on the west to Tigre, 
a popular boating and residential suburb. Owing to 
the high rents and congested state of the city, the 
residential suburbs are increasing rapidly. The grow- 
ing taste for golf, polo, rowing, and other sports 
amongst the Argentines is also leading to increased 
travelling in the area shown. 

That the present steam services are excellent, and 
maintain high schedule speeds, may be seen from the 
following table :— 


Schedule Specd of Steam Suburban Trains. 


Schedule Average 
Route. Speed. Miles Distance be- 
per tween Stations, 
Pacific Railway— Hour. Miles. 
Retiro and Hurlingham .. 22 2.02 
Retiroand Arroyo Pinazo 23.60 2.05 
Central Argentine Railway— 
Retiro and Olivos .. oe 19.35 1.09 
. Tigre via Olivos 18.34 1.29 
a Borges ‘ o. RB 1.21 
Tigre via Borges .. 19.25 1.29 
aa Villa Ballester 24.84 1.55 
Southern Railway— 
Plaza Constitucion and Burzaco 20.50 1.71 
Casa Amarilla and Quilmes 17.60 1.18 
Western Railway— 
Plaza Once and Moron 21.82 1.18 


The trains are composed of very roomy and comfort- 
able bogie-cars, weighing about 30 tons each, with end 
platforms, central gangways, and ‘‘ throw-over ” seats. 

The cost of working these trains by steam is con- 
siderably higher than that of corresponding train 
services in England, owing to the high cost of coal and 
wages. With the growth of the suburbs and the com- 
petition of long-distance electric tramways, several 
new stations and extensions are under construction ; 
when these are brought into use, it will be practically 
impossible to maintain the present schedule speeds by 
steam, especially as the weight of trains is also steadily 
increasing, and the only method of keeping the ser- 
vice at the standard to which the public of Buenos 
Ayres is accustomed will be to adopt electric traction. 

At the present time the foregoing remarks apply to 
about % miles of suburban railway, all of which is 
double track, of 5-ft. 6-in. gauge, and of which some 46 
miles are already panaticted by high-speed electric 
tramways. 

The Western Railway Terminus.—The present ter- 


distance of about two miles from the business centre 
of the town. Incoming and outgoing traffic amounts 
to some 5,000,000 passengers per year, and there can 
be no doubt that a very considerable increase in this 
number would take place if the terminal station were 
nearer the centre of Buenos Ayres. 

According to Law No. 6700, recently passed by the 
Argentine Congress, the Western Railway is autho- 
rised to extend its line underground through the 
centre of the city, and to make eonnection with the 
railway system of the Port of Buenos Ayres ; this 
extension amounts to about 3.1 miles of double track, 
almost all of which will be in tunnel, and power is 
also given to double the whole or part of this line, if 
necessary, at a lower level. The greater part of this 
extension will run under public streets and squares, 
including the principal street of Buenos Ayres—the 
Avenida de Mayo. Three stations are authorised, one 
adjoining the present terminal station, another close 
to the Congress Building, and the third in the Plaza 
Mayo, in Sent of the Government House and the 
Stock Exchange. There could not be a better position 
for a terminal station for suburban traffic than this 
last one. 

It is a condition of the concession that electric 
traction is to be used exclusively both for passenger 
and goods traffic on this new section, and it is to be 
extended over the company’s main line to Moreno 
Station, a distance of pe 4 25 miles, which will in- 
clude thirteen passenger stations. The new line will 
be laid to existing standard broad gauge—namely, 
5 ft. 6 in. 

Power is also given to widen the existing railway 
between Caballito and Moreno Stations—a distance of 
20 miles—by the addition of two more tracks, thus 
making a four-track road over this section. 

It is stipulated that the tunnel must be provided 
with special emergency exits in case of fire, at distances 
of not more than 440 yards throughout its length, and 
that the fare between the existing terminus at Plaza 
Once de Setiembre and the new city station at Plaza 
Mayo is not to exceed 10 cents (2.1d.) for a first-class, 
pee cents (1.05d.) for a second-class, passenger. 

Main-Line Railways.— Considerable water-powers 
are to be found in the west and north of the Republic, 
at distances of about 600 and 700 miles respectively 
from Buenos Ayres. All the coal used on the railways 
in these districts must be carried up at great cost from 
the coast by rail, and there can be no doubt that on 
certain sections the substitution of electricity for steam 
would be attended by a very substantial decrease in 
working costs. Several such schemes are now under 
consideration. 








BraziIniaN Raritways.—The Brazilian Government has 
authorised an extension of the Conde d’Ku Railway to 
Piauhy, in the north of the State of Parahyba. An 
extension, 261 miles in length, of the Pernambuco Central 
and Alagoas Central Railways has also been authorised. 
This latter extension will pass through some fertile 
districts. 








Andrew Carnegie Research Scholarship must submit 
their applications to the Secretary of the Iron and Steel 
Institute before the end of February. This scholarship 
was founded by Mr. Carnegie to enable former college 
students to pursue research work in the metallurgy of 
iron and steel with a special view to its application to in- 
dustry. There is no restriction placed upon the place of 
research provided that it meets with the approval of the 
awarding body. The Council may renew the award for 
a further period if the work conducted in the one year 
appears to warrant it. The results of the researches have 
to be communicated to the Institute in the form of a 
paper, for which the Council may, at their discretion, 
award the Carnegie Gold Medal. Applicants must be 
of less than thirty-five years of age. hey may be of 
either sex, and of any nationality. Applications must 
be made on special forms, obtainable from the Secretary 
of the Iron and Steel Institute, 25, Victoria-street, 8. W. 


Bripck Construction 1n Ecypt.—H.M. Consul at 
Cairo reports that tenders are invited by the Egyptian 
State Railway Administration for the construction of a 
double-track bascule bridge on the Ismailia-Port Said line 
over the Menzaleh Canal. Bridge-builders only will be 
allowed to tender. Tenders will be sonsived by the 
General Manager, Egyptian State Railways, Cairo, up to 
noon on January 22, 1910. The work is to be executed 
for two distinct sums, one of which will be for the con- 
struction of the bascule bridge, of an intermediate fixed 
bridge structure, and of —-, ths, and the other for 
the additional gearing requirec for operating the bascule 
bridge by means of machinery. A deposit of £E300 will 
be aan with each tender, to be increased by the suc- 
sessful tenderer to £E1500. Legal domicile in Egypt is 
necessary. Copies of the specification and conditions ma 
be obtained from Mr. A. L. Webb, C.M.G., Queen Anne's 
Chambers, Broadway, Westminster, London, S.W. A 
copy of the specification, &c., together with drawings, 
forwarded by H.M. Consul, may be seen by British firms 
interested on application at the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall-street 
London, E.C. , 





GerMAny’s Import or Iron Ort.—Germany’s import 
of iron ore increases from year to year, and special atten- 
tion is being paid to Swedish iron ore. The imports of 
iron ore from Sweden amounted in the year 1907 to 
3,003,505 tons; in 1908, in spite of the prevailing de- 
pression, to 3,137,770 tons; and during the first six 
months of the present year to 1,261,475 tons, against 
1,229,004 tons for the corresponding period last year. 
The imports of iron ore from Spain rose during the 
same period from 851,240 tons to 1,178,601 tons, and 
the imports of Algerian iron ore from 89,494 tons to 
101,287 tons. Part of. this traffic goes up the Rhine to 
the Ruhr district ; and some from Emden through the 
Dortmund-Ems Canal to Dortmund. This importation of 
ore will henceforward be much cheaper than in the past, 
on account of the Rhine-Herne Canal, by means of which 
nearly all the iron works in the Rhine district will obtain 
canal connection. Within the last few months the 
import of ore up the Rhine has received a fresh impetus, 
the iron works in question having closed contracts ex- 
tending over three years with London and Rotterdam 
firms about the transport of some 10,000,000 to 12,000,000 
tons of iron ore from Lulea, Norvik, and Oxelisund for 
the blast-furnaces in the Rhine district and Westphalia. 
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AN INTERNAL-COMBUSTION PUMP, AND 
OTHER APPLICATIONS OF A NEW PRIN- 
CIPLE.* 

By Hersert A. Humpurey, Member (of London). 
F (Concluded from page 740.) 

Efficiency Tests.—The first experiments were carried 
out at Brimsdown, but in the early part of 1908 a testing- 
station, specially designed to facilitate the testing of the 
pumps, was erected on ground belonging to the South 
Staffordshire Mond-Gas Company at Dudley Port. Mond 


producer-gas, electric current, compressed air, and a good | 21 and 22, this year. A summary oO! 





brought from the air-vessel and the suction-tank respec- 
tively to the two sides of a (J tube containing mercury, 
so that the actual lift of the water can be measured on a 
properly-graduated scale. : 
e gas-holder for measuring the gas was specially con- 
structed for test pu A calorimeter for obtaining 
the heat value, and the usual aoe for analysing 
the and burnt products, are included in the equipment. 
7 tests of efficiency have been made with the plant 
described, and an official test of a four-cycle Humphrey 
ump was carried out by Dr. W. Cawthorne Unwin, 
-R.S., and his assistant, at Dudley Port, on September 
Dr. Unwin’s report 





tremely well with petrol supplied through a carburettor. 
and gives about the same thermal efficiency as when 
working with Mond but the water delivered from 
the pump is considerably increased. Water-gas has also 
been tried, with equal success, but so far neither ordinary 
town gas nor paraffin has been used. Probably ordinary 
ae in conjunction with a separately-heated car- 

urettor, would form a useful working medium for isolated 
or contractors’ pumping plants. 

All the experiments so far have been confined to pumps 
in which an explosion takes place on ignition, but the 
author has designed a pump in which the combustion 
takes place at constant pressure. 


GENERAL ARRANGEMENT OF PUMPS AND CONNECTIONS (FOR TESTING PURPOSES). 


scan 


supply of water, were all available at the site chosen, and 
the plant erected by the Pump and Power Company, which 
controls the author’s patents, is illustrated in Figs. 11 
to 14, annexed. The building for containing the pump is 
fitted with an overhead crane for lifting off the cylinder- 
cover of the pump and demonstrating how quickly the 
few working parts can be changed. The pump itself is 
shown, and the delivery-main passes into an air-vessel 
upon which any pressure can be put by means of com- 
pressed air. The outlet from the air-vessel is connected 
to the measuring-tank, which contains perforated baffie- 
plates to stop eddy currents, and in the bottom of the 
tank is fixed a casting which receives any one of a 
number of accurately-made sharp-edged orifices, through 
which the water flows into the large water stock-tank 
below. An accurately-graduated gauge is fixed close to 
the orifice to show the height of the surface of the water 
above the sharp edge of the orifice; and when this 
height and the size of the orifice are known, the quantity 
of water passing through the measuring-tank can be 
readily ascertained through the well-known formula :— 


Gallons per second = 6.24k A ./ 29H. 
Where k = coefficient of contraction of orifice. 
A = area of orifice in square feet. 

H = head over orifice in feet. 


The stock-tank is connected by an 18-in. pipe to the 
suction-tank of the pump, and thus the water is merely 
circulated over and over again. Between the air-vessel 
and the measuring-tank there is a valve, so that the flow 
is throttled at this point in order to maintain the required 
pressure in the air-vessel, and pipe connections are 


* Paper read before the Institution of Mechanical 
Engineers, November 19, 1909. 
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is added as an appendix,* and the results show that with | 


a pump of only 16 pump horse-power the consumption of 
anthracite coal is 1.06 lb. per pump-horse-power hour. 
This is about half the coal consumption of the highest 
class of steam-pump, and is also considerably less than 
with an ordinary as-engine driving any kind of pump on 
the same water lift. With slack costing 6s. 9d. per ton 
delivered into the Mond producers, the actual cost of 
slack to yield the 83 cubic feet of gas mentioned in the 
= per pump horse-power hour is under 0.06d. 
cxperiments have shown that the pump works ex 





* This report was published on page 514 ante, and is 
not reproduced here, 





Thermal Efficiency.—It has already been mentioned 
that theoretically the pump cycle is superior to oe. 4 
the Otto gas-engine, or of any other gas-engine in whivh 
the volume of the expanded products is the same as ‘" 
original charge volume. In Fig. 15 (page 773) @ curve 1s 
drawn showing the theoretical pump-cyle efficie 1 y, 
assuming that the maximum temperature reached 0 
combustion is 1600 deg. Cent. Another curve 1s drew . 
assuming the maximum combustion temperature 1s 1¢ 
deg. Cent. Using Mond gas and low-compression prc 
sures, the second curve more nearly represents the sng 
state of affairs ; but as the com: on pressure inerenns , 
the combustion temperature 1s also increased, - a 
first curve is approached, Consequently a curve ara 
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asshown in dotted lines between these two curves, and pass- | curves given in Fig. 17, in which the attainable efficien- | it is possible to see how the gas consumption varies with 
ing from the lower to the higher of them, fairly represents | cies are compared. It will be noted that although the | different compression pressures. 
the correct theoretical efficiencies when using producer-gas. | pump-cycle curve is always above the Otto-cycle curve,| Application for Power Pwrposes.—The curves just men- 
This dotted curve has been transfe to Fig. 16 | the efficiencies of the ~_ are greatly in excess of those | tioned are specially interesting because they lead one to 
(above), and plotted against it is the efficiency curve | of the Otto engine at low compression pressures. This is| recognise the possibility that, as the author’s system 
Fig.J5. THEORETICAL EFFICIENCY CURVES, PUMP CYCLE,AIRSTANDARD. Fig. 16. THEORETICAL bor EFFICIENCY CURVES- 
Qquerasion Preture th per sq in.ak armors. Compression Pressure in par sq . ee ee 
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Formule for Pump-Cycle Diagram. Formule for Otto-Cycle Diagram. 
Tl -¢ Efficiency = 1- x 


Efficiency = 1 - y esa 
ww 


% 
—— 1 = 273 + 17 deg. Cent. = 290 deg. Cent. absolute. 
( Y sone (? e% 
= | P Y 
ae i pe Y 
= ( > ) Y y = 1.408. 
T = (for curve at 1000 deg. Cent.) = 273 + 1000 deg. 
Cent. = 1273 deg. Cent. absolute. 
T = (for curve at 1600 deg. Cent.) = 273 + 1600 deg. 
Cent. = 1873 deg. Cent. absolute. * Fig.18. BRITISH THERMAL UNITS PER 1.H.P HOUR. 
y = 1.408. CALCULATED FROM 0-7! OF AIR STANDARD. 
= Suction temperature = 17 deg. Cent. = 290 deg. 
nt. absolute. 
Adiabatic compression and expansion. 








Fig.17. PRACTICAL EFFICIENCY CURVE. 0-71 OF AIR STANDARD. 
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Fig19. DIAGRAM OF SUGGESTED CENTRAL ELECTRIC STATION ——s Ic] fe 
SHOWING HYDRAULIC COUPLING BETWEEN THE GAS Ort, ea.4 
‘ POWER AND ELECTRIC POWER. ee ol 
ry 
. ' 
a ~Y ee: i er ie ee eee ee i 
TEE = pager ea 
i es 
i | ! 
| i 
H 
| 
i é : 
eb E t ' pies 4ir under pressure 
J ‘ Return ————————E comes to be 5 gen ars in the future, internal-combustion 
(&Isolating) Water pumps may be substituted for gas-engines in central 
one Tank” Wore ©) 4 Water under pressure electric power-stations. If the water pumped is 
a Valve B Y | through an ordinary water-turbine driving an electric 
aes a y | generator, and the water is then returned to the pump to 
t. ined Y ! ye used over and over again, we arrive at A gas-power 
== a —Y Y electric system with the water forming an hydraulic coup- 
g L VY ling. Even now the combination of the author’s pumps 
with water-turbines gives far greater economy than that 
a ee a ead 0 eR Oe ck eT eK Es reached by any internal-combustion turbine so far con- 
: = structed. It is, of course, dangerous to prophesy, but 
there is no harm in looking so far ahead into future possi- 








RAN bilities in order to see what a central station on the new 
beh: eagik: ho hale aR eRe TRE ee ee lines might be like. 





7 7 Ae? A ‘ “Ses > . . . 

Gngie os Leta eT ee . Fig. 19 (annexed) shows, in diagrammatic form, a sec- 

i ae eat ae Sie” tien of os ager 7 anton, 80 as a ag 7 ox 

the Otto-cycle -engine, assuming the working |.much to the advan of the pump, because it enables a | plant, the other units being arra side by side. The 
nedium in haoth angie to tee air. Mr. Dugald Clerk oad commercial Saloow to te cbiained with relatively | pump discharges through the valve-box situated in the 
sown that the possible efficiency which can be realised in | low working pressures. ’ suction-tank. This tank also serves as an isolating-tank. 
commercial gas-engines of fairly large size is about 71 per| In Fig. 18 the results of Fig. 17 are translated into The disc -pipe conveys the water into a large air- 
cent. of the air standard ; and, assuming that this ratio | British thermal units per indicated horse-power hour, so | vessel placed outside the building. This air-vessel is 
connected with other similar air-vessels by a common air- 





also holds good for the pump cycle, we arrive at the two | that with any working medium of a given calorific value 
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pipe at the top, which maintains the air-pressure the 
same in all the vessels, and a common water-main at the 
bottom. The water is fed to the turbine by a pipe, and 
the turbine discharges into a longitudinal canal, which has 
a connection to each of the suction-tanks. e turbine 
is direct coupled to the electric generator, and the current 
may be taken to the switchboard, which is conveniently 

laced for overlooking the machinery. The necessary 
isolating-valves are shown, and it will be noticed that the 
working parts of the pump, as also the turbine and gene- 
rator, are so situated as to be supervised from a common 


latform. The gas-main runs longitudinally outside the 
uilding. 
The advantages of such an arrangement are fairly 


obvious, and arise chiefly from the simplicity of the work- 
ing parts, the absence of noise and shock, and from the 
exceedingly low cost of upkeep. In gas-engine stations 
using cheap producer-gas or blast-furnace gas the cost of 
lubricants and stores frequently exceeds the cost of the 
fuel, but in the present instance there is practically no 
lubrication required, and the author has worked one of 
his pumps for a week at a time with absolutely no lubri- 
cation whatever. Of course, one has to face the loss due 
to the conversion of the water-power into mechanical 
energy, but the efficiency of a well-designed turbine is not 
less than 80 per cent, at full load, and there is no need to 
work any of the pumps at less than full load. The ease 
with which the pumps can be started and stopped from 
the switchboard gives the electrician complete control of 
his station and the ability to start up one or more pumps 
at a moment’s notice. In fact, even this arrangement 
can be simplified, because the governing of the pumps 
can be so arranged that a steady pressure is kept on the 
air vessels irrespective of the demands, and a slight rise in 
this pressure may automatically cut out one pump and its 
pret oe dynamo after another, and re-start them again 
as the pressure falls. sed on the efficiencies so far 
pe ll a Board of Trade unit can be generated for 
2 1b. of anthracite coal, and with the large units of plant 
required in central stations this figure should be much 
uced. Even if the fuel economy should not prove to 
be higher in such a station, yet its other advantages may 
more than compensate for this defect. One other aspect 
of this question might be mentioned, and that is, if the 
contour of the district is such as to permit the construc- 
tion of a high-level reservoir of considerable capacity in 
proximity to the pump-house, water can be pumped into 
this reservoir and be drawn upon as required. This 
would enable the pumps to work steadily day and night 
on a 100 per cent. load factor, and would reduce the 
quantity of plant, in so far as the so | naa and pumps 
are concerned, to the minimum possible. 
If the internal-combustion pump proves in the future 
to be a successful competitor of the gas-engine for power 
surposes, then it is probable that one of the most useful 
elds for its employment will be found in the propulsion 
of ships. Quite apart from the possibility of Goring o 
turbine attached to a screw propeller, there is the much 
more efficient jet-propeller, which is the most efficient of 
all propellers for ships if properly constructed and 
operated. What has been lacking so far has been a type 
of pump capable of delivering very large quantities of 
water at pen apy low heads, and it is just these 
conditions which suit the author’s pumps in their simplest 
form. It would carry us too far to follow up this line, and 
one must be content with merely throwing out the sug- 
gestion, especially as the short time remaining must be 
devoted to the description of some details of the pump. 
Pump Details.—In all the diagrams except the first, the 
mechanism which controls the valves has been omitted, 
but in Figs. 20 and 21 (page 773) some details are 
presented. These figures represent a recent design of 
valve-chamber suitable for either a two-cycle or four- 
cycle pump, the curious fact being that exactly the same 
mechanism serves for both cycles. During the experiments 
precisely the same pump and gear was, by altering the 
conditions, made to operate on either cycle at will. In 
the figure three valves are shown: the admission-valve, 
the scavenging-valve, and the exhaust-valve. The last- 
mentioned valve is situated at a lower level than the 
others, and above this valve is situated the cushion- 
chamber, which also forms part of the explosion-chamber 
in which the charge is compressed before ignition. The 
valve-stems each carry top and bottom circular nuts 
a, b,e,d. The latter serve to limit the opening of the 
valve by coming in contact with the rubber buffers, and 
the top nuts serve to lock the valves in their closed i- 
tion when the bolt ¢ slides between the underside of the 
nut and the top of the brackets. The remaining gear 
will be sufficiently understood if its operation is described. 
Starting with all the valves shut, ignition occurs, fol- 
lowed by expansion. The locking-bolts are at this time 
in such a position that the admission-valve is locked and 
the exhaust and scavenging-valves are free to open. The 
expansion is rapid, and as the point of atmospheric pres- 
sure is passed, suction causes the exhaust-valve and the 
scavenging-valves to open simuitaneously. In the ex- 
haust-pipe there is a light non-return valve placed so 
that it is normally closed. This prevents the suction from 
drawing back exhaust products, and causes a rush of air 
past the scavenging-valve into the chamber, so that the 
top portion of the chamber is well swept out. The suction 
is soon over, and the water-column beginning to return, 
the scavenging-valve shuts under the action of its spring, 
but the exhaust-valve remains open while the products 


are discha . When the water reaches the exhaust-valve, 
it shuts by impact, and the cushion and cushion-expansion 
the suction stroke, results. It will, 


stroke, followed by 
however, be seen that when the exhaust-valve shuts, the 
en portion of its lower nut, bearing against the 
curved lever f, which is hinged at g, forces this lever to 
the left. As another curved lever, h, is hinged to the 


it in position to be acted upon by the lower nut on the 
inlet-valve. Link j carries a pin k, which en ainst 
a lever / hinged at m in such a manner that when link j 
moves to the left the top of lever / moves to the right. 
Two springs are shown attached to lever /, that on the 
left being stretched, and that on the right being closed ; 
and as these two springs act upon the bolt ¢ in the 


oa 


to partake of the motion and move to the left, thus setting | 


his indebtedness to those of his assistants who have taken 
an active share in the development of the pumps, and 
especially to Mr. W. J. Rusdell, who has taken the 
keenest interest in the experimental work, and who 
originated the su; tion that the cushion [stroke, instead 
of bein; mina Sas an oscillation of the supply water, 
should be caused by a reverse flow in the discharge-pipe, 
thus making the two-cycle into a four-cycle pump. Mr. 


Fig.22, PUMP AS DESIGNED FOR THE BRUSSELS EXHIBITION (19/0). 
(CAPACITY 250,000 GALLONS PER HOUR. LIFT 35 FEET) 
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position shown, the effect is to urge the bolt to the 
right. This bolt cannot, however, move until the top 
nut ¢ has risen to its full height, which occurs when 
the exhaust-valve shuts. The movement of the bolt 
then takes place and locks the exhaust shut, at the 
same time releasing the admission-valve. Consequently, 
when the cushion-expansion stroke is followed by the 
charging stroke the suction opens the admission-valve, 
and a fresh charge is drawn in. The opening and shutting 
of the admission-valve reverses the action of the gear, 
locks the admission, and unlocks the exhaust ready for 
the next cycle. It should be explained that the bolt 
which controls the scavenging-valve is pivoted at n, 
Fig. 21, and has one end fastened to the bolt e, so that 
this end partakes of its motion. Whether the rise and 
fall of liquid which drives out the products and takes in 
the fresh charge is due to an oscillation of liquid between 
the supply-tank and the chamber, as in the two-cycle 
pump, or is due to a reversal of flow in the discharge-pipe, 
as in the four-cycle pump, makes no difference to this 
gear. 

The only other working part is the water-supply valve, 
which, of course, is purely automatic in its action. A 
single valve, as illustrated in the diagrams, would need 
to be too large and heavy to be practicable except for 
small sizes of pumps. Consequently the single valve 
is ae by a number of valves. An arrangement 
which the author has found very effective is shown in 
Fig. 22, where a cylindrical valve-box is pierced by 
a number of holes, each fitted with a simple gun- 
metal valve held on its seat by a light spring. In 
Fig. 22 the valve-box is shown as placed immediately 
after the pump, and so virtually forms part of the dis- 
charge-pipe. ne very interesting fact should be noted 
in connection with the water-valves. Each valve is nor- 
mally held closed by a spring of such strength that it 
readily allows the valve to open when suction occurs. Now 
suppose that one or more of the water-valves is fitted with 
an attachment which alters the compression of the spring 
so that the spring no longer brings the valve to its seat 
under normal conditions. The valve or valves thus fitted 
do not shut with the other valves, but water flowing 
through them causes them to shut under the action 
of the velocity. The result of such an arrangement is 
important, because it allows the pump to keep on working 
even if no explosion occurs. Thus, if a charge contains 
too much gas or air, and fails to explode, it will expand 
—— after compression and be exhausted, and a fresh 
charge drawn in, the pump continuing to work at the ex- 
pense of a small quantity of energy representing the 
amount of water which falls from the high to the low 
level and esca t the water-valve mentioned. It is 
not usually desired that this should be a normal condition 
of affairs, but it is useful at any moment to be able, by 
moving a lever, to — the pump running without ex- 
plosions. By purposely exaggerating this action, and 
suitably altering the inlet and exhaust-valve mechanism, 
the pump may be converted into an air-compressor for 
compressing air by the energy of falling water. 





first lever by means of the link j, this other lever has also 





In concluding this paper, the author wishes to express 





























Allen Nicholls, B.Sc., has had charge of the electrical 
ignition devices, and has succeed in producing a 
sparking-plug which is absolutely reliable when washed 
by water at each stroke.* 








RatLway Construction IN SourH AMmErIcA.—The 
Boletin Oficial publishes a law under the terms of which 
the executive authorities are empowered to construct a 
railway from Diamante Harbour, vid@ Curuzti Cuatia, to 
Posadas, on the Monte Caseros line, and also a line which 
shall run from Parand Harbour and join the last-named 
section at a point near Maria Grande. Sanction is also 
given to connect branch lines with the existing railways 
in the provinces of Entre Rios and Corrientes. The 
authorities may also negotiate for the purchase of the 
branch line from Crespo to Hasenkamps, at present 
owned by the Entre Rios Railway Company, inas- 
much as it will be expedient in due course for this line 
to be merged with those above-mentioned. A sum of 
10,600,000 pesos, gold (about 2,120,000/.), is allowed for 
the carrying out of the above work, and a loan, bearing 
interest at the rate of not more than 5 per cent., may be 
contracted for this purpose. The Boletin, containing 
further particulars, may be seen by British firms in- 
terested on application at the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall-street, 
London, E.C. 


Rutep Paper ror Isomerric ProJECTION.—A new 
form of ruled paper to facilitate the drawing Of isometric 
srojections has recently been introduced by Messrs. 
oustes and Walls, Limited, 14, Tithebarn-street, Liver- 
pool, which, we think, ought to prove very useful to 
draughtsmen for certain classes of work. The novelty of 
the paper consists in the way in which the lines are ruled, 
on one sheet being incorporated three systems of equl- 
distant, parallel straight lines, which represent three co- 
ordinate planes. In one system the lines are vertical, and 
in the other two they are diagonal, the angles between 
the diagonal lines ing respectively 120 deg. and 
60 deg. These diagonals also make angles of 120 deg. and 
60 deg. with the vertical lines. In this way the sheet is 
covered with equilateral triangles of equal size, which: 
have one side vertical. Each side of these triangles 
represents a unit of measurement to an isometric scale. 
en circles are drawn in isometric projections, they, 
of course, appear as ellipses, and it is convenient to remem- 
ber that the major axes of these ellipses are a/¥ or 1.225, 
and their minor axes , or 0.707 times the circle’s dia- 
meter. The uses to which this paper may be put are 
many, among them being projections of medels, school 
drawings, solid metry, engineering and architectural! 
sketches, rapid dimensioned sketches made when measur 
ing work of any kind, contour sketching from a system 
of levels or soundings, &c. 


+ [The paper was accompanied by_an appendix, giving 
a summary of Dr. Unwin’s report. This report we pu’ 
lished in extenso on page 514 of our issue of October 15. } 
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THE PHYSICAL SOCIETY OF LONDON. 


At the meeting held on November 12, 1909, Dr. C. 
Chree, F.R.S., President, in the chair, a paper entitled 
“The Absorption Spectrum of Potassium Vapour” was 
read by Mr. P. V. Bevan. The method of studying the 
absorption spectrum was that used first by Roscoe and 
Schuster, and of late years elaborated by Professor R. W. 
Wood. The fact that the optically dense vapour has 
really very small density makes it possible to heat the 
metal in a tube, and to have enough vapour to show strong 
absorption of light with very little actual distillation to 
the colder parts of the tube. A tube with quartz plate 
ends can thus be used, and the absorption spectrum studied 
with a quartz spectrograph. The most evident feature 
of the spectrum thus obtained is the appearance of the 
lines of the principal series. None of the lines of the two 
associated series appears, but additional channelled space 
spectra which are unrepresented in the emission spectra. 
Fifteen new lines have been obtained in the principal 
series by this method. 

In the invisible region there appears a channelled space 
spectrum in the This shows definite edges of bands 
towards the violet end of the spectrum. The wave- 
lengths of the edges of these bands were measured. When 
the ratios of these wave-lengths to that of the first member 
of the principal series are found, the values are found to 
be in the same range as the corresponding ratios as de- 
duced from Wood’s measurements on sodium absorption. 
This the author regards as evidence of connection between 
the channelled space spectrum and the principal series of 
lines. Anomalous dispersion takes place at the first four 
members of the principal series, but the amount of the 
effect rapidly diminishes with the order of the line. The 
remarkable feature of this absorption spectrum and also 
that of sodium as examined by Wood is the enormous 
difference in the properties of the principal series lines 
from those of other lines in the emission spectrum. Some 
of these other lines are in emission spectra far stronger 
than the higher members of the principal series, yet they 
do not appear at all in the absorption spectrum. This 
may indicate that the metallic vapour at the compara- 
tively low temperature of these experiments is in quite a 
different molecular state from its state in a spark or flame, 
or that in these latter cases chemical action is going on, 
and the emission spectrum is not a simple elementary 
spectrum. 

Dr. J. A. Harker remarked that, in studying the 
absorption spectrum of a substance by heating it in a tube 
closed at the ends, there is a region of fog at the ends of 
the vapour for which allowance should be made. You do 
not get the absorption spectrum of the vapour because 
the result is affected by the scattering produced by the 
particles in the fog. 

Professor C. H. s asked if the author could state the 
nature of the absorption in the second and third series. 

Mr. Rayner asked if there was any difficulty in getting 
the metal pure. He also asked if the author could state 
approximately the temperature of the vapour, and whether 
there was any gas present in the tube. 

Professor Bevan, in reply, stated that he had observed 
no evidence of scattering, such as would be produced by 
the existence of fog in the tube. The amount of vapour 
used was very small, and therefore there could be little 
cloud effect. The temperature of the vapour was below 
the boiling-point of potassium. With regard to the gas 
in the tube, he had tried hydrogen at atmospheric pres- 
sure and at low pressure, and he had also used a vacuum. 
With regard to the purity of the metal the sodium lines 
did not appear, but they were easily recognised. 

A paper entitled ‘‘ Some Further Notes on the Physio- 
logical Principles Underlying the Flicker Photometer” 
was read by Mr. J. 8. Dow. 

In this paper the author suggests that something may be 
learned regarding the iediiedeal phenomena govern- 
ing the flicker photometer by observing whether it is sub- 
ject to certain physiological effects, such as the ‘* yellow 
spot” and ‘* Purkinje” phenomena, which are a cause of 
uncertainty in heterochromatic photometry undertaken 
— a of the ordinary ‘‘ equality-of-bright- 
ness’ Class, 

Some experiments are described which show that the 
effects referred to do occur, but are apparently much less 


marked ; the question arises why this should be the case. 
The author suggests a possible explanation based on the 
assumption that the rod elements on the retina, in addi- 
tion to the distinguishing peculiarities attributed to these 


organs as regards the perception of light and colour, also 
ditfer from the “‘cones” in the fact that they seem to 
receive a luminous impression more slowly, and retain 
it longer than these organs ; in other words, the “‘ last ” of 
an undiminished luminous impression is longer. 

I'he additional peculiarity is of little consequence in an 
ordinary photometer of the equality-of-brightness type. 
but may possibly play a part in the flicker instrument ; 
it seems to explain why certain effects should be more 
clearly perceived in one case than in the other. 

According to this theory we may imagine the flicker 
effect to be due to two distinct portions, received by the 
agency of the rods and cones respectively. Under cer- 


tain conditions the s of a flicker photometer may be 
Supposed to be suitable for the use of ‘‘cone-flicker,” but 
too high for the ‘‘ rod-flicker,” which becomes fused into 
as 


ly luminous impression, and thus does not affect the 
reacings of the instrument. 


a ie other physiological effects, such as the existence 


{ © recurrent image, seem in harmony with the above 
view. These matters are, however, still the subject of 
muck dispute between physiologists, and the author 
reguds his experiments as being essentially of a sugges- 
po character, requiring more detailed examination. In 
+ mn, 1t is urged that one must be cautious in seeking 


iw deductions from cases of colour-blindness, as 





many different varieties of this affliction exist ; thus in 
some cases colour-blindness is apparently attributable to 
some disturbance of the centre of perception in the brain, 
rather than to any peculiarity of the retina. 

Dr. Edridge Green expressed his interest in the paper, 
and stated that he was prepared to agree with the effects 
described, although he thought they were capable of 
explanation by another theory. e theory of Von 
Kries was relied upon because the rods contained visual 
poets. while the cones did not. Light falling on the eye 

iberates visual purple, photochemical action is set up, 
and nerve sensation results. The s er described the 
theory he favoured for the explanation of colour-blindness. 

Mr. A. P. Trotter, after referring to the doubtful value 
of the flicker photometer for industrial pur said 
that the present investigation should be considered as a 
scientific one. In discussing the effect of varying the dis- 
tance of the photometer from the eye, Mr. iow was 
really dealing with the angle subtended or the angle of 
the field of view, and it would .be better to use 
this method of expressing the relation, for it could 
then be referred to definite parts of the retina. Sir 
W. Abney and others had mapped the areas of the 
retina and had found boundaries of colour percep- 
tion. Abney considers the angles subtended at the 
centre of curvature of the retina, and his smallest boundary 
lies within about 15 deg. from the centre, or, according to 
usual convention, a field of view of about 30 deg. The 
whole of Mr. Dow’s present experiments fall well within 
this, and do not extend to the peripheral parts of the 
retina. Taking the width of the Joly blocks as 2 centi- 
metres, his starting-point 10 centimetres is equivalent to 
a field of view of about 11 deg., and his 40 centimetres to 
about 24 deg. For the pur of investigating the action 
of the peripheral parts of the retina, a photometrical 
device covering a large field of view should be used, and 
the middle part should be blocked out. 

Dr. Russell suggested that siby mechanical vibra- 
tions are set up in the rods and cones of the eye. These 
oscillations, having probably different periods, might 
explain some of the curious phenomena that Mr. Dow had 
shown to the meeting. The cones in the eye did not 
satisfy the mathematical definition of a cone, and it 
mes | be extremely difficult to make any calculations. 
He was not convinced that the rods were unable to per- 
ceive colour. According to the theory advanced at thres- 
hold illumination, only the rods are active. Dr. Burch 
has shown that after the eye is rested its sensitiveness to 
the more refrangible rays is greatly increased. In this 
case, at threshold illumination, when presumably only the 
rods are active, the sodium lines appear to be green. The 
rods, therefore, at low illuminations perceive green, and 
so the assumption that they do not perceive colour is 
inadmissible. 

Mr. C. C. Paterson expressed his great interest in the 
pres. and appreciation of the experimental skill shown 
»9y the author. He said he wished to make some observa- 
tions on the so-called yellow-spot effect, because, whilst 
being able to offer no well-substantiated theory to account 
for the phenomena which Mr. Dow had observed, he 
could not altogether make the application of the rod-and- 
cone theory in this instance agree with the experimental 
facts. Considering the interesting lower diagram shown, 
there was a curve there which showed that a 40 per 
cent. difference was obtained in the contrast between 
two surfaces illuminated by a red and a green light 
respectively, according to whether the observer’s eye 
was 20 or 60 centimetres away from the surfaces. ne 
author explained this difference by assuming that in one 
case more of the retina was employed than in the other, 
so that in the 20-centimetre case a ring of the retina 
surrounding the yellow spot and containing more rods 
was being used. Referring to one of the diagrams, Mr. 
Paterson said that it might be noted that at 20 centimetres 
distance a square, which just included the words ‘‘ red” 
and ‘‘ green,” was the area which approximately covered 
the yellow spot, if the eye were directed on the centre of 
the figure. At 60 centimetres distance the whole height of 
the figure about covered the yellow spot. If Mr. 
Dow’s explanation were correct, 1t meant, as far as he 
could see, that as he obtained a balance and looked 
at the centre of his patches from 20 centimetres dis- 
tance, the author must have been conscious of at least 
a 40 per cent. difference between the comparison at 
the centre and the comparison at the topor bottom of the 
two illuminated areas, It was difficult to understand how 
balance could be obtained if this condition existed, and 
Mr. Trotter’s suggestion of blocking out the centre of the 
patch and observing only the boundaries seemed to be a 
valuable one. He did not think that in making compari- 
sons the area of the retina outside the yellow spot was 
used to any appreciable extent. All whe were in the 
habit of using photometers were probably conscious that 
if they kept the eye fixed, only a small area of the illumi- 
nated surfaces was being considered by the observer at 
one moment, and the sensation from the outlying area of 
the surface had noappreciable weight compared with that 
from the centre, on to which the eye was directed. He 
(Mr. Paterson) was inclined to believe that many of the 
discrepancies of photometric comparisons were due as 
much, if not more, to psychological than to aoa me 
causes. He did not see why the retina should be regarded 
as the only faulty link in the chain. In the latter portion 
of the paper, in which the flicker question was discussed, 
the author showed the observed facts to be very well 
explained by the theory of the rods and cones, and he 
congratulated him upon the flicker experiment which he 
had shown. 

Mr. Rayner referred to the use of a Ritchie wedge as a 
flicker photometer, and asked if there was a greater 
intensity at the edges of the field due to some direct 
reflection. 

Mr. J. 8, Dow, replying to Dr, Edridge Green’s 








remarks, said that he quite recognised that the theory of 
the action of the retina was a matter for physiologists to 
deal with, and he was much interested in Dr. Edridge 
Green’s explanation of the most recent view. His sug- 
gestions regarding the flicker photometer were intended 
to bring these phenomena into line with the well-authenti- 
cated other physiological effects which the rod-and-cone 
theory had served to explain so coy He quite 
appreciated the importance of Dr. Edridge Green’s dis- 
covery of visual purple in the fovea. Mr. Trotter’s sug- 
gestion regarding ex ing results in angles subtended 
at the eye was a good one; in leaving the results in their 
present form he had merely wished to give an idea of 
conditions occurring in an actual photometer. For experi- 
mental purposes, however, it was often desirable to use a 
larger retinal area. Mr. Trotter’s su tion that the 
centre part of the retina should be blocked out was 
diametrically opposite to that of M. Blondel, who had 
suggested using only the centre part of the retina, 
where cones only exist. As a principle in photometry, 
however, it seemed desirable not to depart further from 
the condition of the eye in practice than could be avoided. 
Dr. Russell had criticised the suggestion that the rods 
could not distinguish colour, but yet were most sensitive 
to blue-green light. As he understood the theory, it 
seemed to be suggested that the perception of ‘*lumi- 
nosity” might be greatest for light of this wave-length, 
although the rods could not analyse colour, i.c., all 
qualities of light appeared to them white. Dr. Burch’s 
experiments, however, had apparently shown that after 
resting in the dark for two hours or more, it was possible to 
distinguish colours as long as any light was visible at all ; 
this result certainly seemed at variance with the above 
view of the behaviour of the rods, and in itself suggested 
that the theory required modification. In reply to Mr. 
Paterson’s point, he might say that in viewing a coloured 
surface he was not conscious of any want of uniformity 
in brightness due to retinal peculiarities ; the eye seemed 
to te up the appearance as a whole, just as in the 
case of white light. No doubt psychological influences 
played some part in all these problems ; however, the 
existence of the yellow spot and Purkinje effects had 
been known for a long time, and both effects had been 
authenticated by many observers. It was only the ez- 
planation that seemed still a matter for conjecture. 

Dr. Kdridge Green exhibi a ‘* Colour-Perception 
Spectrometer.” This instrument has been designed for 
testing colour-perception. It consists of an ordinary 
spectrometer with a single prism, fitted with two wave- 
length drums, which work two shutters ee in the 
focal plane of the eye-piece. By means of the shutters 
any part of the spectrum can be viewed at will, and the 
wave-lengths of the edges of the patch under observation 
can be read off from the drums. Dr. Edridge Green 
described how the instrument is used for testing colour- 
blindness, atid referred to the superiority of the method 
over those usually adopted. 

A paper entitled ‘‘ 7'ables of the Ber and Bei and Ker 
and Kei Functions, with Further Formule for Their 
Computation,” by Mr. H. G. Savidge, was taken as read. 








Fire-Trests with Doors.—In “ Red-Book” No. 141, 
recently published by the Fire-Prevention Committee, 
particulars of some tests with fire-resisting doors are given, 
the doors that were subjected to the tests being an 
armoured door, an iron door, and two composite doors. 
The first of these was 7 ft. high by 3 ft. 9 in. wide, over- 
lapping the opening 3 in., and was constructed of three 
thicknesses of J-in. deal boarding, wrought, tongued, and 
grooved in widths of 54 in. ese were secured together 
in alternate vertical and horizontal layers by 3-in. wire 
nails driven into the boarding at intervals of about 4-in. 
apart and clinched. The boarding was completely 
covered with tinned sheet steel of No. 26 L.W.G., the 
joints between the sheets being welted and secured to 
the boarding in the joints by 2-in. screws. All the screws 
were covered by the welted joints. The door was manu- 
factured by the Curfew Fire-Door Company, Limited, 
Manchester. The iron door was constructed of mild 
steel } in. thick. It was 6 ft. 7} in. high by 3 ft, 2 in. 
wide, and also overlapped the opening 3in. The frame 
was made of 3-in. by 3-in. by #-in. angle-iron, and the 
door was hung at the top and bottom by pivot strap- 
hinges, and was fastened on the inside by three bolts: 
one at the top, one in the middle, and one at the bottom. 
One of the composite doors was made with the outer face 
of sheet-iron , in. thick, placed in an angle-iron frame, 
and the inner face was formed of perforated sheet-iron 
#, in. thick. The space between the inner and outer faces 
was filled with sheets of corrugated iron, asbestos compo- 
sition, and asbestos slate; the size of the door was 
6 ft. 8fin. by 3ft. 3 in., and it was let intoa rebate formed 
on the edge of the brick jamb of the opening. The 
other composite door was identical with the one just 
described, with the exception that it had no outer 
frame, and the faces, as regards the fire, were reversed, 
These doors were made by the Check Door Company, 
London. The result of the test on the armoured door 
was that in 34 minutes flame appeared at the top corner 
of the door on one side, which adually increased 
until at the end of the test it had sp along the 
top and down one side, and the door was away from 
the brickwork about 1 in. at the end of the test. Classifi- 
cation was not obtained, In the case of the iron door, 
in five minutes after the beginning of the test the door 
was too hot to hold the hand on, and in 80 minutes the 
radiated heat had increased so much that paper placed 
on a post in front of the lower part of the door took fire. 
The door bulged inwards during the test about 1 in., and 
on the application of water the bulging increased. Classi- 
fication was not obtained. With the composite doors the 
test continued for 245 minutes, but the doors buckled, 
and classification was not obtained, 


776 





ENGINEERING. 





[Dec. 3, 1909. 








‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. esa 


Comerap sy W. LLOYD WISE. 


ABSTRAOTS OF RECENT PUBLISHED SPEOIFI- 
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AGRICULTURAL APPLIANCES. 
27,405. J. H. Trevithick, G. H > 
Simon, Limited, Manchester. Roller 


ding 
(2 Figs.} December 17, 1908.—This invention relates to the 
double-roll feeding device of roller-grinding a tus. In carry- 


ing this invention into effect, the two feed-rolls are so mounted. 


that they may have their positions varied, or one of them may 


have its position varied in relation to the other, in such a manner 
as to vary the inclination of the line joining their axes, with the 
result that the inclination of the path followed by the material 
may be varied, and also the direction of fall or delivery of 
the material from the front feed-roll either direct or along 
guide-plates to the grinding-rolls. 
Cc, Cl 


B, B! are the reduction 


rolls, the double feed-rolls, D, D! the feed-gates, and 








E, E! the hoppers. C1! is the back feed-roll operating in conjunc- 
tion with a feed-gate. C is the parallel front roll. Both rolls are 
carried in opposite and like circular and co-axial plates, one of 
which is shown at F, These plates can have an angular and rotary 
motion imparted to them as indicated by the double-headed 
arrow. F'! indicates a flange or extension of the plates F furnished 
with slots F2, through which pass bolts.G secured to the machine 
framing. By means of nuts upon the bolts the — F, and the 
rolls which are borne by them, may be securely held in any posi- 
tion permitted by the length of the slots F*. By angular move- 
ment of the plates F in one direction or the other it will be clear 
that the inclination of a line joining the feed-roll axes or their 
upper surfaces is varied. (Accepted September 22, 1909.) 


ELECTRICAL APPARATUS. 


25,954. T. Von Zweigberg, ton. Magnetic 
Blow-Outs. [2 Figs.) December 1, 1908.—This invention 
relates to magnetic blow-outs, In the form illustrated, the con- 
tacts a, b are arranged in proximity to a blow-out coil ¢ having a 
core d and flanges ¢ extending from the core to cover the sweep 
of the arc, suitable insulation shields f being provided to shield 
the coil from the arc. The contactto be broken consists ofa fixed 
contact @ and a movable contact b, and in proximity to these two 
contacts is provided another contact g, which is fixed and is con- 
nected to one end n of the blow-out coile. The fixed contact a 
is connected to the line J, as is also the movable contact b. The 
other terminal of the blow-out coil is connected to the line at A on 
the side of the movable contact, and between the connection h 
and the movable contact } there is placed in series a low-resistance 
coil k. A high resistance coil m is connected from the terminal 





nw of the blow-out coil to the line / near the point where it joins 
the movable contact b. The fixed contact g is of U-shaped form, 
and is so designed that when the movable contact is moved so as 
to break the connection through the line an additional by-pass 
spark 3 is formed between this fixed contact and the movable 
contact, while as the are formed by the breaking of the contact 
passes upwards the main part of the arc — tween the two 
fixed contacts, as at 2, and is expanded by the blow-out coil in 
the upward direction until it breaks, asat 4. The by- spark 
3 is blown out before the blow-out coil is fully encrgined 00. break 
the main arc. In the above-described arrangement, normally the 
current flows through the low-resistance coil k to the movable 
contact b, the blow-out coil ¢ and high-resistance coil m being in 
series, so that little current passes through the blow-out coil. On 


breaking the contact, the greater part of the current still passes 
through the low-resistance coi] k and across the break 1 between 


the fixed-and movable contacts a, o, but there is also a by- 
path through the blow-out coil and either through the high- 
resistance coil m or across the auxiliary spark-gap 3 from the fixed 
contact-g to the movable contact b, and thence to the fixed contact 
a. The blow-out coil now forces the arc upwards away from the 
movable contact, so that the main arc passes between the two 
fixed contacts in the position 2. The arc 3 from the movable con- 
tact b to the fixed contact g is now blown out, and the blow-out 
coil is fully energised, the whole current passing through this coil 
and across the gap between the two fixed contacts a, g. This arc 
then is rapidly expanded to the position 4 and blown out by the 
full energy of the blow-out coil. (Accepted September 15, 1909.) 


28,485. C. J. Beaver, Hale, and E. A. Claremont, 
Manchester. Aerial Electric Cables. (1 Fig.) December 
31, 1908.—This invention relates to aerial electric cables. A, A are 
the conductors, B is the compound in which they are embedded, 
as described in the specification of Letters Patent No. 4260, of 1905, 





and C is asbestos braid treated with bituminous compounds. By 
these means, moisture will be excluded from the interstices of the 
stranded conductor, and the coverings will not be deteriorated by 
atmospheric conditions, chemical fumes, and other influences to 
which such cables are commonly subjected. (Accepted Sept- 
ember 15, 1909.) 


GUNS AND EXPLOSIVES. 


17,008. Vickers Sons and Maxim, Limited, and 

. T. Buckham, Westminster. Field-Guns. [1 Fig.) 
September 3, 1908.—This invention relates to elevating and sight- 
ing apparatus for field-guns. A casing B!, which is situated near 
the lower end of the screwfand pivotally connected with the trail 
D, contains a rotary nut engaging with the threads of the screw 
anda rotary sleeve B* which is situated beneath and jindependent 
of the nut, and which is connected with the screw by grooves 
and feathers. The nut and the sleeve B* are also provided with 
bevel teeth engaging with bevel pinions on the spindles e!, /! re- 
spectively of the pointing and ranging hand-wheels E and F. 

hen the pointing hand-wheel E is operated, it gives motion to 
the nut and thus causes the screw to travel up or down without 
revolving ; and when the ranging hand-wheel F is operated, it gives 
motion to the sleeve B* and thus causes the screw to travel up 
or down by revolving in the nut, which is at such time stationary. 
The connection between the screw and the sight-bar is effected by 
means of a pivoted arm C! and a sliding-nut engaging with the 
screw about midway of its length, the nut “- 4 free to move 
longitudinally, but prevented from rotating. e connection 
between the screw and the cradle is effected by making the upper 
end of the screw with a cylindrical stem Az, which fits loosely in 
an angularly displaceable sleeve A® mounted in a socket A4 carried 
by the gun-cradle. It will thus be seen that when the screw is 

















moved longitudinally without revolving, the sliding nut moves 
with the screw and changes the elevation of the sight and the gun 
simultaneously, but that when the screw is revolved, it does not 
move the sliding nut, and, cx quently, only changes the elevation 
of the gun. When the screw is being actuated by the pointing hand- 
wheel E through the rotary nut in the casing B!, it is necessary to 
prevent the rotary sleeve B* from being turned by the screw, and, 
on the other hand, when the screw is being actuated by the 
ranging hand-wheel F through the rotary sleeve B*, it is neces- 
sary to prevent the rotary nut from being turned by the 
screw. For this purpose, automatic locking contrivances of the 
kind that operate on the free-wheel clutch principle are pro- 
vided. When one or other of the hand-wheels is operated in either 
direction, the locking contrivance appertaining thereto permits 
the spindle of, say, the pointing hand-wheel to be freely turned 
thereby, and the rotary nut to be actuated. The rotary sleeve 
BS is held stationary by the automatic locking clamp appertainin 
to the ranging hand-wheel F. When, however, the rangin hand. 
wheel is actuated, its aut tic locking-clamp is rel in an 
analogous manner to that above stated with respect to the locking- 
clamp of the pointing gear, and the rotary sleeve B* is thus ope- 
rated, the rotary nut meanwhile remaining held stationary by the 
locking-clamp appertaining to the pointing-gear. (Accepted Sept- 
ember 15; 1909.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
24,384. W. B. Lake, A. E. Lake, and E. F. Ellio 
{4 Figs.} November 13, 1908.—This invention relates to tools or | 














gas-engines, H is the valve-seating ; J the valve-pocket. A too) 
constructed according to this invention comprises a spindle A, 
which at its lower end A! is smaller than the hole G, which acts a 
a guide for the valve. The upper part A? of the spindle A is con- 
centric with Al, and on this is mounted a revoluble cutter-head C. 
This cutter-head C is provided with handles C! and O2, by whic} 
it can be revolved. A rectangular slot O* is formed in the cutter- 
head C, the slot being tangential to the stem A. A cutter D i 
housed in the slot C* and is free to move horizontally therein 
Che cutter D is triangular in shape, having its base resting on th: 
lower face of the slot and with a projection D! suitably shaped 
for cutting the seating to the required angle or enlarging the valve 
ket, as may be required. Two screws E! and E? are provide: 
in the cutter-head C. These screws may be parallel to the sten 
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(24384) 


A or at an acute angle thereto. The ends of the screws enter the 
slot C* and press upon the cutter D on the two sides, which corre- 
nd with the two sides of the triangle, as shown by dotted lines. 
he screws E! and E? extend through the handles C! and C2 as 
shown, and are provided with hinged wrenches. With this 
arrangement, by tightening the two screws E! and E? the cutter 
Dwill be p y on the lower face of the slot C® and pre- 
vented from moving therein. By loosening the screw E! the 
cutter will be free to move outward, and by tightening the screw 
E2 the cutter will be forced outward and held firm. The cutter 
can be moved inward by loosening the screw E? and tightening 
the screw El. This provides an effective means of adjusting the 
cutter either before the tool is placed in position or when the tool 
is actually in the valve-pocket J. (Accepted September 22, 1909.) 


20,681. A. Her’ Kenilworth, and IL. H. Wright, 
Coventry. Slide - rating Mechanism. (1 Fig.) 
October 1, 1908.—This invention relates to machine-tool slide- 
operating mechanism, such, for instance, as is adapted for use in 
grinding-machines wherein accurate feed of the grinding-wheel 
and the slide supporting it is essential. One rack A is fixed to 
the slide B, whilst the other rack ©, the teeth of which are facing 
those of the first, is free to move axially in relation to the slide. 
A spring D, loaded above the force necessary to move the slide, is 
employed in conjunction with this rack C, tending to force it in 
one direction. A bracket E may be formed on the slide, and 
between this and one end of the rack C, the compression-spring 
may be fitted. Meshing with the spring-rack C is an intermediate 

ar-wheel F engaging a pinion G, which constitutes one of the 

rivers, The fixed rack A is similarly engaged by a pinion H, 
which forms the other driver. These pinions both rotate in the 
same direction, causing movement of the two racks A and C in 
the same direction. The pinion G is mounted upon a spindle K, 
and the pinion H, which is concentric therewith, is mounted 
upon the sleeve J, surrounding the spindle K. To the spindle and 
sleeve are attached the halves L and M of a worm-wheel, which is 
split in a plane at right angles to its axis to form the halves. 
With this worm-wheel engages a worm N on the driving-shaft 0. 
It will be seen that when the driving-shaft O is opera the two- 
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rt wheel L, M is rotated, as also are the two pinions G and Hi 

e one, H, operates the fixed rack A directly, and the other, G, the 
spring-rack C through the intermediate gear-wheel F. The spring 
D forces the rack C in one direction, tending to keep one side of the 
teeth of the rack C in permanent contact with the opposite sid 
of the teeth of the gear-wheel F, preventing shake or backlash in 
one direction, whilst the driving pressure between the pinion Ii 
and the rack A prevents any backlash in the opposite faces of the 
teeth of the rack and pinion. Thus backlash between the pinion 
mechanism and racks is overcome, but at the same time it will b: 
seen that the thrusts due to the drive and that due to the spriny 
force the axes of the pinions in one direction, and of the interme 
diate in the opposite direction, thus keeping the spindle I 
and sleeve J tight against one side of the bearing of the sleeve 





devices for re-facing valve-seatings Of the type commonly used in | at all times. (Accepted September 29, 1909.) 


preventing backlash at this point. The important feature, how 


| ever, is that owing to the pressure of the spring D, the halves L 
| and M of the worm-wheel tend to rotate in relation to one another 


taking up any backlash between the worm N and worm-wheel. By 
the employment of thrust-bearings P and a compression-spring I 
acting axially, all slack in the thrust-bearings also may be auto 
matically taken up. Thus slack or backlash in every direct on Is 
taken up in a simple manner, which is very necessary in grinding 
machines. It will be seen that it is essential that the pressur 
between the gears and the racks be on opposite faces of the teet! 
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APPARATUS FOR TESTING AERO- 
PLANE MODEIS. 


ny C. E. Lararp, M.I. Mech. E., Assoc. M. Inst. 
. C.E., and R. O. Boswaut, B.Se. 


Ix connection with the pioneer aeronautical 
lasses which are being conducted during the 
»resent session in the Mechanical Engineering 
Department of the Northampton Institute, in- 
truction in laboratory work is made a pocmenents 
feature of the course, and the difficulty in dealing 





Fig.4. 


Wire Contact 


per 


ccessfully with new work of this character will | 
be fully appreciated. The science of aeronautics 
bemny quite a modern one, it goes without saying 
that systematic laboratory work in this subject has 
yvt to be created, and experiments in the initiatory 
se must necessarily be of a tentative character. 
‘Te authors describe in this article an apparatus 
h they have designed and fitted up in the labora- 
tury for quantitative work, with planes of different 
f.rms and aspect ratios, capable of being set at 
«.verent angles; and by its means they hope to 
©: (ain some definite information regarding the laws 
ot resistance to planes in motion, and the best 
torus to be given to these surfaces for successful 
fli int. 


Pigs. 1 and 2,.which are reproductions from 





In the former illustration is represented a model 
aeroplane, mounted in a carriage, and supported 
by four wheels resting on a double gantry or track. 
The aeroplane model can be drawn along at an 
increasing velocity by means of a horizontal cord 
attached to the model at one end and passing over 
a large drum or pulley at the other, which, by its 
rotation under the influence of falling weights, hauls 
the model along. The pulley, with the falling 
weights and additional apparatus, by means of which 
the time and velocity of flight may be obtained, 

















displacement or wobbling on the track a central 
guide consisting of two thin strips of wood faced 
with sheet tin on both sides and placed with their 
bevelled edges in the direction of motion, are 
secured to the fore and aft cross-pieces of the 
carriage, running between guides placed centrally 
with and about half-way up the gantry, the position 
fixed allowing sufficient clearance for the plane. 
These vertical pieces are stayed to the carriage and 
to each other by a strong pike line to ensure that 
they keep central. The matter of guiding is of 








Fia, 2. 


much importance, and the method adopted is being 
improved upon, whereby the guiding will be effected 
from the sides of the track. With the improved 
arrangement the front cross-bar will be done away 
with, as this bar possibly breaks up the natural flow 
of air, and errors may arise, especially in the case 


| of small angles. 


The carriage, or runner, on which the plane is 
mounted, is built up of thin wood laths, the side- 
pieces vertical and the cross-pieces horizontal, to 
offer as little obstruction to the flow of air as 
possible, and all edges are bevelled for a similar 





‘reason. The side-pieces form the support for the 
|four wheels, which are wade of thin aluminium 
| plate, 3} in. diameter, and placed at 30-in. centres. 

he plane, which may have any width up to 
3 ft. 4in., can be adjusted to any angle, shifted 
backwards or forwards in the carriage, or adjusted 
| vertically with respect to the horizontal plane con- 
taining the axes of the four wheels; the adjust- 
ments are shown in Fig. 1, and by reference to this 
it will be seen that the plane is secured to the 
carriage by means of two — fixed to the sides 


2. The track is about 60 ft. of the plane, and passing through slots in the sides 


are shown in Fig. 
long, this being about the maximum length allowed of the carriage to allow the plane to be shifted to 


by the room available ; it is accurately levelled and | the back or front of the carriage. The spindles 
in true alignment, and constructed at a height of are secured to the sides of the plane by means of 
4 ft. from the ground, and the running surfaces, | special clips, which allow of the plane being moved 
which are 3 in. wide, give both lateral and vertical | in the vertical direction referred to. To keep the 
stability. With this length of track it is possible to| plane quite steady,adjustable stay-cords are attached 
obtain in a few moments a velocity of 30 miles per | to the top of it, and fastened at the other end to the 





povtographs, give a general idea of the apparatus. 





hour, which allows a short flight of the carriage 
forward free from the rails, and enough space for 
a reduction of the velocity to zero, without undue 
shock to the model, by the time the end of the 
track is reached. 


In order to prevent the model rising too high | 
after it has once left the track, two long planes, or | 
carriage is haul 
diameter wood pulley, mounted on a 1j-in. shaft, 


guard-rails, are fixed up parallel to the track and 
6 in. above it (see Fig. 3); and to prevent lateral 


carriage. With this arrangement the alteration of 
angle or position, either laterally or vertically, can 
quickly be effected. The cord for hauling the 
model is at present attached to the centre of the 
front cross-bar ; but when this bar is done away 
with, cords will be taken from the front ends of 
the sides, meeting the hauling-cord centrally. The 
by a cord winding on to a 24-in, 
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and placed accurately in the centre line of the 
track, so that the cord is tangential to the rim at 
the top (see Fig. 2). Lateral movement of the 
shaft is prevented by collars on the shaft outside 
each bearing. The hauling power is supplied by 
means of falling weights, the cords supporting 
these being wound round the collars, which are of 
23-in. diameter. With large weights a high velocity 
may quickly be attained, and on account of the 
large ratio existing between the diameters of the 
driving-wheel and the collars, a comparatively 
small fall is necessary for the travel required. In 
the model now used weights of 50 1b. suspended 
from cach collar have been used with success, 
this giving an initial pull of about 11 Ib., the 
carriage and plane weighing 3.5 lb. The heavier 
the weights the greater the acceleration possible, 
giving correspondingly higher velocities for the 
same time of aed In experiments that have 
been made it has been found that two or three pre- 
liminary trials have been necessary to determine 
the size of the weights to ensure a velocity sufti- 
ciently high as to cause the model to lift by the time 
it has travelled about 25 ft. along the track. Ex- 
perience has shown that weights should be chosen 
so that the model does not lift before having 
travelled the distance mentioned, or, in other words, 
that the velocity does not increase at a higher rate 
than is absolutely necessary. When the model has 
lifted, a flight of about 6 ft. is possible, and the 
remaining length of the track is ample for the 
purpose of bringing the model to rest. With 
regard to the question of the weights suitable, 
it must be noticed that with small angles of the 
lane a higher velocity will be necessary than for 

rge angles, but, on the other hand, the head 
resistance for planes at large angles will be greater 
than for planes at small angles, even at the lesser 
velocity. The loads starting from rest at the highest 
positions are allowed to act on the carriage for a run 
of anything up to 30 ft., giving it an increasing 
velocity until it leaves the track vertically at a 
definite critical velocity, which may be determined 
by the apparatus represented in the upper part of 

igs. 2 and 3. To prevent the model coming to 
grief by being pulled off the track, a small clip is 
attached to the hauling-line, which, by coming in 
contact at a given moment with a plate, through 
a hole in which a string passes, disengages the cord 
(see Figs. 2 and 3), and the carriage is finally 
reduced to rest under the action of two long spring- 
boards fixed from the upper part of the gantry 
(Figs. 3 and 4). 

A problem of considerable difficulty in designing 
the apparatus for useful work was to arrange it so 
that the exact moment at which the carriage lifted 
could be ascertained, so as to determine the hori- 
zontal velocity at which it left the track. The 
manner in which the difficulty has been overcome 
is indicated in Figs. 2, 3, and 4, by the use of the 
apparatus shown above the winding-drum. This is 
a Cusson’s patent Attwood machine, which the 
authors have taken from the Mechanical Engi- 
neering Laboratory for the purpose of these ex- 
periments. It consists essentially of an aluminium 
pulley, 5 in. in diameter, mounted on_ball-bear- 
ings, and a horizontal vibrator of thin steel, made 
0.763 in. deep by 0.65 in. thick, carrying at its 
extreme end a fine camel-hair brush, which may be 
inked, and brought to a very fine point. A paper 
band, } in. wide, is placed over the face of this 
pulley, and to one end a small weight is attached, 
while the other end is fixed to the drum-shaft, 
and partly wound round it. In the apparatus, as 
used for ordinary laboratory work, the aluminium 
pulley is rotated under the influence of two weights, 
one slightly heavier than the other, placed on oppo- 
site ends of the paper band. The application of 
this piece of apparatus to the flight model is simply 
that of carrying one end of the paper band round 
the axle of the shaft. The vibrator of the machine 
is deflected to one extreme position of its oscillation, 
and to commence with is held in that position by a 
small detent, which may be disengaged at a given 
moment by means of a handle, represented in 
Figs. 2 and 3. Then, if the aluminium pulley is in 
rotation, a very fine wavy line is traced out by the 
brush, whose amplitudes are performed in equal 
times. The vibrator is calibrated to give ten com- 
plete vibrations per second. It will be fully under- 


stood, therefore, from what has been said, and by 
reference to the illustrations, that by disengaging 
the detent and releasing the falling weight simul- 
taneously, the carriage, starting from rest, moves 
forward, and a wave curve will be traced out 





on the band defining both time and velocity, 
and the acceleration may also be determined from 
this. 

The next difficulty was to make a mark on this 
band the moment at which the aeroplane model 
left the track—that is, the moment of flight—so 
that the velocity at that instant could be found. 
This is effected as follows :—A copper wire of about 
py in. in diameter is laid along the top of each track 
clear of the wheels, with copper strips or brushes 
attached to the sides of the carriage, giving a con- 
tact so long as the carriage rests on the track. A 
4-volt accumulator of 20 ampere hours, witha 4-volt 
lamp as resistance, is connected with this circuit 
(see Figs. 3 and 4). Owing to the tendency of the 
carriage to lift front first, unless properly and accu- 
rately tuned up by correct adjustment of the plane, 
the electrical contact strips were first placed at the 
back of the carriage. This, however, seemed to 
prevent the carriage from running steadily, the 
back showing a constant tendency to go sideways, 
but after the contacts were placed more to the front 
they gave increased steadiness to the running. The 
model as now in use has the contacts placed midway 
between the wheels on each side. 

In starting off the apparatus from rest, the detent, 


Figs. rae 


with good results. A line is drawn on the paper 
strip parallel and central to lines drawn to touch 
the top and bottom ridges of the curve. This line 
cuts the curve at the points A, B, C, &c., so that 
the spaces AB, BC, &c., will have been traversed 
in equal times ; and since each interval corresponds 
to half a wave-length, these times will obviously 
represent tenths of a second. The lengths of these 
spaces are carefully measured, and are plotted on 
squared paper with respect to the corresponding 
times. Fig. 6 gives the plottings for an actual 
experiment. It is convenient to express the dis- 
tances measured as feet travelled by the model, and 
to do this the ratio of the diameter of the driving- 
wheel to the diameter of the shaft must be found. 


D = diameter of the wheel in inches, 
d = diameter of the shaft in inches, 
L= age measured on the curve in inches, 
th S = the space travelled by the model in feet, 
en 


s=LD 
12a 


Having drawn this space-timescurve, the next 
procedure is to obtain the equation to represent 
the curve. To do this, the logarithms of the two 
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switch, and falling weights are released simulta- 
neously, and at the moment the model leaves the 
track the brushes leave the contact lines, the 
electrical circuit is broken, and the pencil attached 
to an electro-magnet, which is touching and marking 
a line on the paper so long as the circuit is com- 
plete, springs back, the break in the pencil line 
marking the point of lift. The distance between 
the pencil point and the brush on the vibrator must 
be allowed for to obtain the exact point on the 
wave diagram for which the velocity at lift has to be 
determined. With the apparatus described the 
pencil is situated 1.75 in. in advance of the brush, 
and this distance has to be set back from the end of 
the pencil line. 

Calculation of the Velocity of the Model.—A repro- 
duction of part of an actual curve traced on the paper 
band by the vibrator is shown in Fig. 5. 
occupied by the paper in travelling from the top of 
one wave to the top of the next will be one-fifth of 
a second, since the vibrator is timed to make five 
complete vibrations per second. Owing to the 
increasing velocity and variable acceleration, the 
curve will be irregular, each wave being longer 
than the preceding one. Consequently a velocity 
based on the actual length of a wave will not serve 
as a means of obtaining the velocity at any given 
point, but will only give an average velocity over a 
period of one-fifth of a second, during which the 
plane will have travelled some distance, and the 
velocity altered considerably. As the accurate 
determination of the velocity is of the greatest im- 
portance, the following method has been adopted 
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variables are plotted (see Fig. 7). Several such 
lines have been. plotted for different space-time 
curves obtained from actual experiments with the 
model, and the result in each case has been a straight 
line whose equation can be expressed in the form— 
Log S = n log T + log K, where S is the space, T is 
the time for that space, K is some constant, and n 
is the power to which the time has to be raised. 
When T is one second, log T is zero, and conse- 
; quently since log K will then be equal to log §, it 
follows that K will equal the space travelled in one 
second. If 6 is the angle that the line makes with 
the horizontal, then n = tan 6, so that K and nare 
| easily determined. The preceding logarithmic equa- 
| tion can be written in the form— 
| S = KT», which is the equation of the original 
curve. 
The velocity at any time T seconds, is given by 
| the differential coefficient of this equation, so that 
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Velocity = . K n T"—' feet per second. 
| The acceleration is given by the second differen- 
tial coefficient of the equation, or 
| Acceleration = K n(n — I) T-? feet per second per 
second. 
The exact point at which the lift occurs can be 
| accurately marked on the space-time curve, and the 
time T obtained from the curve. This value for 
the time, when substituted for T in the preceding 
‘equations, will give the required velocity and 
acceleration for the point of lift. ‘ 
| By finding a series of values for various values of 
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the time, an acceleration and velocity curve can be 
drawn to show exactly how the acceleration or velo- 
city varies during the whole distance travelled. 

In designing this apparatus for laboratory work 
the authors had to bear in mind the necessity for— 

1. Simplicity in the working of the apparatus 
used, and ‘ d 

2. Economy in construction. 

The apparatus described embodies these two 
features, and, besides, gives a method of pe 
menting on planes that has not apparently been 
much used, and which the authors believe to be 
more practical than the whirling-table method. It 
is proposed to make a series of tests on planes of 
varying shape and dimensions, placed both in 
apteroid and also in pterygoid positions. Experi- 
ments are now being made to determine the velo- 
cities at various angles, and also to show the manner 
in which the centre of pressure moves as the angle 
alters. It is also hoped that the apparatus will 
enable the ratio of ‘‘lift” to ‘‘drift” to be ascer- 
tained with a fair amount of accuracy. 

Although with the apparatus described the re- 
lease of the detent, switch, and the weights are 
effected separately, yet a simple device is all that 
is necessary to provide an automatic and simul- 
taneous release. The authors propose to redesign 
this apparatus so that the work may be carried out 
on a more practical scale, in a much larger room, 
which will give about twice the length of work and 
with which a much higher velocity will be ob- 
tainable, and considerably larger models experi- 
mented upon. Of course, as will be well under- 
stood, the ideal arrangement could only be effec- 
tively dealt with in the open air where a track of 
considerable length is available. They would 
suggest two types of track: one similar to that 
outlined, and having plenty of clearance between 
the edges of the plane and the sides of the carriage 
and track, and another to consist of a central track 
for extended wings or planes on each side of the 
carriage. The present type of track could be easily 
adapted for planes of considerably larger size, and 
even biplanes or triplanes could be mounted on 
the carriage. The more practical form, however, 
would be that for extended planes, the carriage 
running on a central track and the planes, steadied 
by extra wheels at the vutside edge, running on a 
rail which could be well adapted to form the elec- 
trical contact for timing the point of lift. 

The apparatus would lend itself readily to deter- 
mining the best positions of planes in multi-plane 
types, and also for determining the effect of the 
dihedral angle as regards steadying action. 

The authors fully believe that experimental work 
of a practical value would result, in that definite 
qualitative results for almost any type of surface 
could be obtained. 








BLACKWELLS ISLAND BRIDGE, 
NEW YORK. 

By Frank W. Skinner, M. Am. Soc. C.E. 
(Continued from page 747.) 
ARRANGEMENTS FOR ERECTION (continued). 

Lifting Devices.—Great care was taken to provide 
special devices for attaching the tackles to the 
heavy truss members for hoisting and swinging to 
position. These were designed with special con- 
sideration for safety, ease, and rapidity of connec- 
tion, simplicity of operation, rapid detachment, 
positive grip against slipping, and adjustability to 
permit the members to be inclined to the required 
angles. Several different appliances were made for 
different classes of members and for different 
weights, all of them being adapted for this bridge 
only, and not considered as standard tools. They 
varied in dimensions and in the detail and arrange- 
ment of parts, but in general usually consisted of a 
hail, which was a vertical link, pin-connected at 
lle upper end to the tackle-piece, and at the lower 
‘nd to a balance-beam, and a yoke or clamp, which 
‘as adjustably connected to the balance-beam, and 
ngaged the member through transverse beams and 
onnecting tension-rods and friction-pieces. 

All bottom chords and single-piece riveted dia- 
onals were handled by attachments of 60 tons 
‘pacity, with a riveted bail engaging a long double- 
eb diaphragm, which connected a pair of 6-ft. 
pper double beams 4 ft. apart, braced to it with 

rizontal gusset -plates. Four vertical 2}- in. 
crew-rods with end bearing-nuts and sleeve-nut 
adjustments, passed between the double webs of 
‘hese beams and those of similar separate bottom 


ae & 


beams in the same planes, and took bearing on 
their outer flanges. Soft-wood bearing-pieces were 
fitted between these beams and the top and bottom 
flanges of the member to be lifted, and the screw- 
rods were set up repeatedly, if necessary, until 
sufficient friction and bearing against rivet-heads 
was developed to prevent transverse displacement. 
The distance between the rods was varied to suit 
the clearance between or outside the webs of the 
members lifted, and the bail was free to assume a 
position almost at right angles to the rods to allow 
for great inclination of a truss diagonal. The 
arrangement is shown in Figs. 267 and 268, on 
page 780. 

The pier girders and cast-steel pedestals were 
handled with an attachment, in which the bail con- 
sisted of a pair of 8}-in. by 1-in. plates 4 ft. long, 
connected by a vertical riveted diaphragm-plate 
6 in. long, and bored for 4}-in. and 3}-in. top and 
bottom pins. The .balance-beam, 7} ft. long, was 
made with a pair of 15-in. channels with reinforced 
webs, having four pairs of 28-in. holes for pins 
engaging 24-in. vertical hanger-rods with loop eyes 
at both ends. The lower eyes engaged pins 
through the centres of smaller balance-beams trans- 
verse to the upper beam. Two lifting-beams, 4 ft. 
long, each made with two 6-in. channels riveted 
together 2} in. apart, back to back, were set across 
the top flanges of the lower beams, near their ends, 
and received between their webs four 1{-in. verti- 
cal rods, eight in all, with top and bottom nuts 
bearing on the beam-flanges and on the cast 
pedestals respectively. These rods could be 
shifted longitudinally and transversely to match 
varying positions of the holes in the castings. 

For handling the pier girders the lifting-beams 
were removed, and the hanger-rods were replaced 
by longer ones, 24 in. in diameter, which engaged 
the lower balance-beams. In all cases the attach- 
ments were at first loosely adjusted in approximate 
—- on the member to be handled, and the 
atter was lifted just enough to test the location, 
which was, if necessary, changed one or more 
times until the bail was coincident with the centre 
of gravity, when soft-pine friction-shims were in- 
serted between it and the lifting-beam, and the 
nuts tightened to hold securely. 

During storage and shipment the long, heavy 
limber eye-bars were handled in groups, piled flat, 
and clamped together by pairs of vertical screw- 
rods with solid heads at the lower ends engaging 
the flanges of pairs of horizontal clamp lifting- 
angles transverse to the eye-bars underneath them. 
Corresponding pairs of narrow transverse planks 
were placed on top of the eye-hars on each side of 
the rods, and projected far enough to support 
temporarily a pair of longitudinal channels back to 
back, with their webs separated far enough to clear 
the vertical rods in contact with the edges of the 
eye-bars. Pairs of transverse angles, correspond- 
ing to the lower clamp-angles, were set on the top 
flanges of the channels, and received between them 
the tops of the vertical rods, with upper nuts 
engaging the washer-plates on the angles ; when 
these nuts were tightened the pile of eye-bars 
was tightly secured at several points, as might be 
required, to the deep lifting-beam, with a centre 
bail connection for hoisting, the entire operation 
being very simple and rapid, and quickly adjusted 
to different numbers and dimensions of eye-bars. 

The tension members of the main trusses were 
composed of as many as twenty 2}-in. by 16-in. 
eye-bars in a single panel, and to facilitate and 
expedite their erection and connection they were 
very carefully spaced and packed at the island 
storage yard, in two or more groups for each 
member, and then each group was erected as a 
unit, handled like a compression-piece, thus greatly 
diminishing their flexibility, and providing for 
easier pin-driving. As the bars in adjacent panels 
interlock with each other and the webs of the 
riveted members, and as the clearances allowed 
were only .}; in. per bar, and as many of the bars 
were not quite parallel to the bridge axis, it was 
necessary to space and pack and clamp them very 
exactly, which was done on the horizontal skids in 
the storage-yard. The clamps were made with a 
pair of horizontal transverse screw end rods, 
engaging the opposite edges of the set of eye-bars, 
and pin-connected at one end to a vertical yoke- 
piece. The opposite ends passed through a flat 
clamp-bar, and their nuts were screwed up tight 
against it, forcing it down hard on the eye-bars 
and holding the wooden filler blocks by friction. 





The eye-bars were lifted with single and double 


yokes, both made with top and bottom transverse 
beams bearing against the edges of the eye-bars 
with wooden friction cushions, and clamped to- 
gether by rods passing between the double webs of 
the beams, and engaging their flanges with solid 
heads on the under sides, and with nuts on the 
upper sides. In the double yokes, which were 
attached near the centre of gravity of the eye-bars, 
the upper beams were connected by a riveted 
lifting girder parallel to the eye-bars, and bored for 
a pin-connection to the riveted bail. The single 
yokes were provided with clevises to receive hoist- 
ing tackles that could be allowed to remain in posi- 
tion to support one end of the eye-bars after the 
other end had been connected to the truss, and the 
double-yoke attachment for the main tackles re- 
moved. Links in the ends of the lower yoke-beams 
provided for the attachments of tag-lines to guide 
the eye-bars during erection. 

The heaviest tackles had steel blocks, with six 
36-in. sheaves rove with steel rope, and provided 
with massive forged shackles engaging triangular 
connection-plates, which provided for the attach- 
ment of the wooden blocks of the Manilla tackles 
on each side for use in drifting or fleeting the sus- 
pended loads, or for other supplementary service. 
Similar attachments were edb, 2 for three Manilla 
tackles, with their sheaves parallel instead of per- 
pendicular to the plates, and having bottom shackles 
for direct connection to lifting-hooks or clamps. 
These arrangements are shown in Figs. 269 and 
270, on page 780. Figs. 271 and 272, on page 781, 
show one of the lower fall blocks for the 65-ton 
derricks. 

Pilot-Nuts.—The truss-pins have diameters up to 
18 in., and lengths up to 64 ft., and were all bored 
through the axis with a 2-in. hole, countersunk at 
each end to a diameter of 6 in. and a depth of 24 in., 
and the countersinks tapped to receive the shoulders 
of special erection-nuts. The forward end of the 
pin was provided with a hollow tapered pilot-nut, 
small enough at the point to engage a half-hole, 
where the adjacent members did not properly re- 
gister, and tapped for an eye-bolt or for connection, 
if necessary, with a small ‘‘ toggle” pin, used for the 
preliminary connection of the members. The nut 
was turned on and off the pin by capstan bars 
through 2-in. transverse holes. The nuts were 
annealed, machined, and Harveyised. The opposite 
ends of the pins were fitted with hollow cast-steel 
driving-nuts, similar to the pilot-nuts, but shorter 
and thicker, which protected them from the impact 
of the battering-ram. These pilot-nuts and driving- 
nuts are shown in Figs, 273 to 275, on page 781. 


Frevp-RIvetina, 

All field rivets were driven by pneumatic tools, 
operated by air at about 100 lb. pressure, sup- 
plied by compressors installed first in the island 
power-house, and afterwards, for the anchor-arms 
and shore cantilevers, from machines installed on 
both sides of the river. Part of the 1-in. rivets in 
the bottom chord splices were driven by special 
compression machines, and the remainder were 
driven by special pneumatic hammers. The com- 
= machines were suspended from transverse 
yalance-beams mounted on trucks on the regular 
lower-deck tracks. They consisted cnuuttaly of 
double-jaw frames pivoted and suspended from the 
centre of gravity, and having the tops of their 
upper jaws connected by a spiral 7 opposed 
to a pneumatic driving cylinder. hen this cy- 
linder was operated it opened the upper and closed 
the lower jaws, driving the rivets in the very 
narrow space between the deep chord webs, where 
there was no clearance for an ordinary hammer. 

Other web splice-rivets were driven by a pneu- 
matic hammer, combined with two auxiliary pneu- 
matic plungers, which reacted against the adjacent 
chord web and held the hammer up against the 
rivet, while the other end of the rivet was held up 
against the hammer by a simple pneumatic cylinder 
and plunger, reacting against another web of the 
chord. Besides these machines a large number of 
ordinary pneumatic hammers were used. All 
rivets were rigidly inspected, and imperfect ones 
were re-driven. 

Travelling Working Platform.—Many of the 
rivets below the lower floor were driven, and some 
painting was done, from a 26-ft. by 98-ft. suspended 
crema extending across the full width of the 

ridge, and travelling from end to end of each span 
below the bottom chords. It was built entirely of 
wood, with a corrugated iron floor laid on 4-in. by 





8-in. longitudinal joists, supported on the top 
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chords of two lattice-girder - transverse trusses 
7 ft. deep, 98 ft. long, and 18 ft. apart, braced 
together with top lateral diagonals, and by longi- 
tudinal vertical X-bracing, about 344 ft. each side 
of the bridge axis, where vertical steel hook-bars 
were attached to suspend them from four-wheel 
trucks travelling on the floor-stringers outside the 
lower chords of the main trusses. 

Each truck carried two - horizontal cantilever 
beams, transverse to the bridge axis, with their 
extremities projecting well beyond the fascia 
girders, and equipped with 4-part auxiliary tackles 
attached to the ends of the platform trusses. The 
cantilevers were always in equilibrium under the 
balanced reactions of the hooks and tackles, and 
when the platforms were in service their weight 
was principally carried by the hooks, When they 
advanced close to a floor-beam, the tackles were 
operated to release the hooks, which were disen- 
gaged and transferred to the opposite side of the 
floor-beam, re-connected, and the tackles slacked off 
to return the load to them. The platforms were 
pulled forward by hand, and were easily and 
quickly operated entirely from below the bridge 
floor by the men at work on them. 


ERECTION OF SUPERSTRUCTURE. 


The first steel for the island span was received at 
the site in December, 1904, but as the erection had 
to be commenced from Piers I. and ITI., it awaited 
the cast-steel pedestals, which were very much 
delayed on account of difficulties of manufacture, so 
that it was not until August 30, 1905, that the 
last casting for the first pedestal was received, 
immediately after which the erection of the five 
great _— was commenced, and, except for delays 
due to labour troubles, was carried on continuously, 
winter and summer, until completed in June, 1908. 

Erection of Island Span.—The pieces of the cast- 
steel pedestals had a maximum weight of 80,000 Ib., 
and were set in position on Pier II. by the 65-ton 
steel derrick on the falsework, which next erected 
in three pieces the massive pier girder connected to 
the pedestals. As fast as the pedestal courses were 
completed the spaces between the webs of the 
castings were filled solid with concrete, which was 
eventually built up outside to completely enclose 
them and the pier girder. The derrick erected the 
lower half of the first panel of the span, and on its 
upper floor erected traveller No. 1, which removed 
the derrick and completed the erection of the span 
up to the middle of the trusses. 

The erection of the traveller was completed on 
October 19, and it was at first ese by hoisting- 
engines seated on the ground until room was 
secured on the upper floor of the permanent struc- 
ture for the engine platform, which followed in its 
rear. Materials were delivered from the storage- 
yard on a surface track, and hoisted by the traveller- 
derrick, with its boom at a radius of 75 ft. trans- 
verse to the bridge axis. At each movement the 
traveller advanced one full panel, at intervals of 
about five days, minimum. In each position the 
sequence of operations was as follows :—Erected 
lower chord sections, sub-panel lower floor-beam, 
lower laterals, main diagonals, main vertical posts, 
sub-diagonals, upper floor-beams and _ stringers. 
The lower chord-pins, with a maximum weight of 
over 5000 lb., were driven by a 12-in. by 12-in. 
steel billet, 10 ft. long, suspended by a light tackle 
attached to its centre of gravity, and swung by hand 
from six horizontal transverse handles. Lower 
chord connections were easily made from scaffolds 
readily supported on the bottom lateral diagonals. 
The 78-ton lower section, C-57, L-59, of the end 
diagonal was readily handled by the traveller using 
both booms. The largest amount of steel erected 
by the traveller in one day was 335 tons. The 
No. 1 traveller completed the erection of about 
11,000,000 Ib. of aed at Pier III., and was there 
dismantled and removed. 

The No. 2 travellers commenced operations at 
panel point 64, and moved in opposite directions 
to the ends of the span, completing the erection as 
they advanced. The storage-yard gantries delivered 
members for the north truss directly to the 75-ft. 
65-ton boom of the derrick installed on the upper 
deck in the middle of the span, which hoisted them 


through an open panel in the falsework, and placed 
them on flat cars on a standard-gauge service track, 
laid on the outside of the truss on the permanent 
cantilever floor-beams ; members for the south or 
farther truss were delivered by the gantry to a 
short transverse service track, which transferred 


and distributed, like those for the opposite truss, 
on a track laid on the south side of the bridge, 
and extending both ways to the travellers. Ordi- 
narily the traveller lifted the member from the cars 
with two tackles suspended from its jigger-beams 
in the plane of the service track and in the plane 
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of the truss, thus providing for floating them easily 
to position. 

e travellers completed both trusses up to the 
panels adjacent to the Piers II. and III., per- 
manently assembling all transverse and lateral 
bracing behind them as they advanced between the 
trusses. When the forward wheels of the travellers 








them across the bridge, where they were hoisted 





were at the panel points adjacent to the piers, the! 





cantilever-arms projected to the first sub-pane 
points beyond the piers, thus commanding all o 
the members except the top chord pieces in the firs: 
panel of the Geellioresenem. In these positions the 


travellers erected the seven-section massive pier 
posts, and the other members of the great bents. 








The lowest sections of the posts were secured by 
their pedestal bolts, although inclined about 1 : 10; 
the next sections were transversely braced tem 

rarily by wooden struts to the upper-deck floor 
Sooaee and were additionally secured by longi- 
tudinal jacking - struts. The lower portals and 
transverse X-braces were temporarily assembled 
in position to provide working stability, and the 
upper sections of the main posts, their caps and 
connected members, were assembled by the 65-ton 
derricks with 85-ft. beams installed on the top of 
the travellers. 

While one of the 68-ton caps was being hoisted 
about 150 ft. to the steel falsework, a 14-in. cast- 
steel sheave in the upper block of the 15-part 
tackle broke, causing its tin. steel rope to break 
also. The loose end of the rope fortunately jammed 
in the block and prevented the tackle from over- 
hauling. The lines in the upper part of the tackle 
were immediately clamped, a falsework tower was 
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built up to a height of 125 ft. from the ground, and 
the cap wedged to bearing on it as quickly as pos 
sible. The fall-line was unwound from the hoist- 
ing-drum, spliced to the broken end, the tackle rove 
again, and the cap was finally delivered to the 
service track on the falsework, taken to Pier III., 
and erected. 

The last pins driven in the trusses were the 
fourth in the top chords from the tops of the pier- 
posts. As the island span was erected with a con- 
siderable reversed camber, to allow for the changes 
in length and position of members subsequently 
produced by the development of final stresses 
when the cantilever-arms were completed, the pier- 
posts were not at this time in vertical planes, but 
were inclined at their tops about 74 in. and 3 in. 
towards the centre of the span at Piers IT. and III. 
respectively. In order to drive the last pins the 
tops of the posts were deflected these amounts by 
horizontal transverse pressure, which, on account 
of the great length of the posts, did not produce 
injurious stresses. 

This operation was successfully accomplished 
by temporary horizontal erection members about 
40 ft. long, called ‘‘ jacking-struts,” which con- 
nected the middle points of the tower-posts and of 
the main diagonal members at pins C 58 and C 74. 





Each strut had a long piece pin-connected at one 
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end to a horizontal diaphragm braced to the tower- 
post, and telescoped at the other end into a short 
piece bolted to the diagonal post. Two vertical 
transverse diaphragms in the adjacent ends of both 
pieces each received the reactions of a single 70-ton 
hydraulic jack, which, according as it engaged one 
diaphragm or another, pushed or pulled the tower- 
post. Two 3-in. horizontal screws were attached 
to the end of the long strut, and had double nuts 
engaging both sides of a bearing on the end of the 
short strut, and were constantly adjusted as the 
jack was operated, so as to maintain the strut in its 
successive positions, independent of the jack, and 
hold the post securely. 

The end lower chord sections of the cantilever 
arm are 40 ft. long, weigh about 94,000 1b. each, and 
are spliced to the end lower chord sections of the 
‘sland span, about 12 ft. beyond the pier centres. 
Each of them was erected by the traveller standing 
on the falsework, and was supported at the outer 
end on a transverse timber on the top flange of a 
jvtir of floor-beams borrowed from the permanent 

ucture. These were plate girders 56} ft. long 
and 6} ft. deep, 4 ft. apart on centres, and con- 
iivcted by solid vertical transverse diaphragms and 
literal angles. They formed cantilever spans, with 
jeu centre lines in the planes of the trusses, and 
rested on timber blocking on the pier. Blocking 
\as wedged between the top flanges and the lower 
chords, to provide anchorage reactions. 

lhe cantilever-arm end top chord panels each 
have twenty 16-in. by 2i-in. eye-bars, weighing 
60 tons, which were erected by the 65-ton derrick 
on the traveller, and permanently connected to the 
tops of the main posts. They were temporarily 


su 
horizontal, by sus similar 
to those used for the lower chords, each made of a 
pair of floor-beams rested on the main-post brackets, 
and anchored at the island ends by inclined ten- 
sion bars clamped to the main diagonals. After 
the upper transverse strut was erected between 
the tops of the main posts, the 65-ton derricks were 
removed, and the travellers advanced under them 
to the pier centres, from which position they com- 
pleted the erection of the first cantilever panels and 
most of the members of the second 40-ft. panels. 
The top-chord eye-bars were temporarily supported 
on blocking on the top of the traveller, above the 
reach of the tackles. The derricks were replaced on 
the travellers, and the portal and X-brace struts 
erected in the pier bents, and the travellers pro- 
ceeded with the erection of the cantilevers, one 
sub-panel at a time, supporting the truss members 
from the tackles until ie Gian at each panel- 
point were connected. 

As the erection of the cantilevers progressed the 
stresses in the island span trusses changed, and 
gradually the camber was reversed. The camber- 
blocks were carefully watched, and as fast as they 
were thus released the falsework bents were taken 
down, carried to both sides of the river, and re- 
erected for the anchor spans, which, being lighter 














pported at an angle of about 45 a with the | po 
nsion from cantilevers, 


wer for them and for the air-compressors located 
in small houses on the anchor-arms. Each com- 
pressor had a capacity of 200 cubic feet of free air 
per minute, and was driven by a 50-horse-power 
electric motor commanded by an automatic pneu- 
matic controller, which shut off the current when 
the pressure: in the receiver reached 105 lb. per 

uare inch, and turned it on when the pressure 
fell to 95 Ib. 

The No. 2-travellers erected the shore cantilevers 
exactly in the same manner as the island canti- 
levers, and. at the rate of about 2000 tons per 
month for each traveller and its 60-man gang. 
They reached their final positions at panel-points 
33 and 95 about March 1, 1908, and very careful 
observations were taken to secure accurate mea- 
surements, elevations, and alignment for the 
adjustments preliminary to assembling and connect- 
ing the truss members in the last panels, and con- 
necting the adjacent ends of the cantilevers. 
Although at this time the island cantilevers sus- 
tained nearly their full dead-loads, and the shore 
cantilevers, even with their traveller loads, did not 
have equal to their final dead-loads by several hun- 
dred tons, the preliminary adjustments and shore- 
anchorages had been so accurately made that the 
elevations corresponded closely, lateral alignment 
was accurate, changes were unnecessary, and the 
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than the island span, were supported at some inter- 
mediate points on longitudinal plate-girders, per- 
mitting the omission of some falsework bents. 

The erection of the falsework on each shore was 
commenced by a stiff-leg wooden derrick with a 
50-ft. 10-ton boom seated on top of the fulcrum 
pier, which built up the first tower, and erected on 
it the falsework traveller similar to that used for 
the island falsework, except that it was mounted on 
sliding-shoes instead of on wheels. After the tra- 
vellers had advanced far enough to leave room for 
them, the No. 1 travellers were erected by the pier 
derricks, and proceeded with the erection of the 
lower parts of the spans exactly as for the island 
span. 

"Detien the erection of the lower parts of the 
anchor-arm spans the No. 2 travellers were removed 
from the cantilever-arms and re-erected on the 
upper decks of the anchor-arms for the completion 
of the erection of the spans. The wooden derricks 
on top of the travellers were used for removing the 
overhangs, after which the towers were removed by 
a stiff-leg wooden derrick with a 10-ton 50-ft. boom, 
seated on a 294-ft. by 57-ft. tower 24 ft. high, 
adjacent to each traveller on the top lateral struts. 
The travellers were re-erected on the anchor-arm 
spans by a wooden stiff-leg derrick with a 10-ton 
70-ft. boom, seated on top of a 13-ft. by 18-ft. wooden 
tower, 70 ft. high, which merely supported the 
foot of the mast, the stiff legs being braced to the 
permanent trusses. 

The steel for the anchor-arm spans and their 
connected cantilever spans was unloaded by 65-ton 
steel derricks on docks on both shores, and was 
stored, similarly to the material for the island 
span, by the electric gantries, which were removed 
from the island for that purpose, and installed 
on each shore, where they were operated by elec- 
tricity delivered by submarine cables to furnish 








final connections were made without alterations or 
difficulties. The first connections between the 
cantilever-arms were made with the bottom-chord 
sections, four panels, of about 88 ft. in length, and 
weighing 30 tons each. Temporary platforms and 
hand-rails were attached to them, and they were 
suspended from the traveller until connected to 
the vertical posts with temporary wooden pins, 
and the first crossing was made by them from 
shore to shore on March 18, 1908. Afterwards 
the remaining members of the centre panels were 
assembled, and the last pins were driven withqut 
difficulty. 

Riveting.—As soon as the middle portion of the 
island span was assembled, riveting was commenced 
there with twelve four-man gangs, together driving 
an average of about 1000 rivets daily, with pneu- 
matic hand-hammers weighing about 25 lb. each, 
and striking about 1800 blows per minute. All 
field-rivets were driven excepting those in the 
stringers and in the bottom m to splices, which 
were omitted until after the final dead-load stresses 
were developed by the completion of the cantilever- 
arms. 

The pier girders are subject to a longitudinal 
stress producing a computed elongation of about 
2 in., which at first caused a considerable displace- 
ment of open holes in the field splices. Riveting 
them was therefore delayed until warm weather 
caused sufficient expansion to make them register 
accurately, when the rivets were driven without 
difficulty. There are in all about 100,000 field- 
driven rivets from 1 in. to 3 in. long in the island 
span. They were heated to light yellow in coke 
furnaces with compressed-air blast, driven until 
nearly black, and although very rigidly inspected, 
less than 9 per cent. required to be re-driven, not- 
withstanding the great length, large diameter —up 
to 1 in.—and very inaccessible positions of the 
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worst of. them. They were, indeed, so well driven 
that although they are assumed to possess only 
75 per cent. of the efficiency of shop-driven rivets 
of the same diameter, it is believed that they are 
in reality as good as the shop-driven rivets. 

The most troublesome rivets to drive were those 
at the middle splices of the vertical and diagonal 
members, where there were double-cover plates on 
the flanges, and on the two, three, or four webs, 
shop-riveted to one section of the member, and 
forming jaws to receive the other section. The 
joints had totals of from 100 to 300 field rivets, 
some of those in the inner webs being very difficult 
to reach, and all of them requiring the construction 
of special scaffolds. 

The transverse struts and sway-braces are con- 
nected between wide jaw-plates, shop-riveted to the 
flanges of the vertical posts, and their field rivets 
were easily driven. The lower lateral diagonals 
have very accessible field rivets driven through 
their top and bottom flanges and wide horizontal 
plates. Many of the bottom chord splice-plates 
are entirely field-riveted with up to 400 rivets, 
some of them 5 in. long in each. The 4-ft. by 
10-ft. pier girders have 700 field rivets in a single 
splice. The top and bottom floor - beams are 
connected to the trusses at each end by 50 field 
rivets threugh vertical connection angles, and the 
stringers are web-connected to the floor-beams in 
the usual manner, with easily accessible short field 
rivets through pairs of vertical connection end 
stiffener angles. 

A large number of rivets in the lower laterals, 
lower floor-beams, and lower chord - splices were 
driven from the suspended travelling platform 
already described. In the cantilever arms field 
rivets were not driven until final stresses were 
developed in the trusses for the bottom chord- 
splices, in the stringers at main panel-points at 
one end of each truss diagonal or lower lateral 
diagonals. There are in all about 752,000 field 
rivets in the five main spans. When operations 
were in full swing these were driven by about 
thirty-two gangs of riveters, operating the chord 
machines and the hand-hammers, besides four 
pneumatic reamers, which sufticed to ‘‘ fit up” for 
the riveters, drill any new holes that were required, 
and drill out bolts, rivets, or drift-pins when 
necessary. 

(To be continued.) 








INSTITUTION OF MECHANICAL 
ENGINEERS. 

An adjourned ordinary general meeting of this 
Institution was held on Friday last at the Institu- 
tion House, Storey’s Gate, Westminster, the Presi- 
dent, Mr. J. A. F. Aspinall, occupying the chair. 


THE 


An INTERNAL-ComBUsTION Pump. 


It will be remembered that at the last meeting, 
held on Friday, the 19th ult., a paper entitled 
‘** An Internal-Combustion Pump, and other Appli- 
cations of a New Principle,” was read and partly 
discussed.* The discussion on this paper was 
resumed on Friday last. 

Professor A. Chatterton was the first speaker. 
He wished, he said, to consider Mr. Humphrey’s 
pump from the point of view of those requiring com- 
paratively small pumps. In India, the department 
with which he was connected had been endeavouring 
for the past five or six years to introduce the 
use of aden and pumps for irrigation. They 
had succeeded in putting down nearly 200 pump- 
ing stations, and now had a good deal of expe- 
rience on the matter, and it was clearly under- 
stood what the people required for lifting water 
for irrigation. It had been pointed out that 
the long delivery-pipe of the Humphrey pump 
was, in some respects, a disalivantage, as it would 
sometimes take a large amount of valuable space. 
For irrigation purposes it mattered very little 
whether the pipe were long or short; in fact, 
in India they had put down quite long delivery- 
pipes. 

In one part the paper read as follows :— 
“The length of pipe between the combustion- 
chamber and the high-level tank must be sufficient 
to contain such a mass of water that its kinetic 





* This paper has been reprinted in extcnso in the issues 
of ENGINEERING for the 26th ult. and 3rd inst. (pages 737 
and 772, &c., ante). A report of the discussion of the 19th 
ult. was given in the issue of ENGINEERING of the 26th ult., 
page 717 ante. 





energy at maximum velocity shall ensure the burnt , 
gases being expanded to atmosphere. This is the 
limiting condition, &c.” It seemed to Professor 
Chatterton that there must be some slight error 
there, because whatever might be the mass of water, 
it would absorb the kinetic energy of the burnt | 
gases. If the amount of water were comparatively | 
small, the velocity would be high; while if large, the | 
rate at which it would move would be smaller. 
To him it seemed that the determining factor in 
the length of the pipe was that it should be 
sufticiently long to ensure that, when the mass of 
the water was set in motion by the energy of the 
explosion, it should continue in motion long enough 
to enable the water coming in from the low level, 
to fill up the explosion-chamber and the pipe 
behind the moving column of water. If the pipe 
were not long enough, the water would leave at too 
high a velocity, would come to rest too quickly, and 
insufficient time would be given for the valves to 
allow the necessary quantity of water to take the 
place of that removed at the high level. 

One great advantage of the pump, as it appeared 
to the speaker, was that it would get rid of suction- 
pipes. It seemed to him that this could be done 
by simply carrying the delivery-pipe down to the 
low level, and placing the valves for the admission 
of water at that point. The pipe could then be 
turned up and carried to the higher level. A good 
deal of pumping was done from canals in which the 
quantity of water was large, and the water-level 
subject to only small fluctuations. If the dimen- 
sions of the pump itself were sufticiently large, 
compensations for difference in levels might be 
arranged within the pump, and so avoid having to 
place the pump at an unnecessarily low level, and 
having to provide special piping, so as to get it 
down to that necessary level. ‘ 

In Dr. Unwin’s report, in the paper, it was stated 
that at maximum load a little over 12,000 British 
thermal units were consumed bythe pump per pump- 
horse-power per hour, and that when working at 
only two-thirds load the amount required per pump 
horse-power hour was 13,596 units. In India they 
had one of the largest gas-driven pumping-stations 
in the world, with eight Diesel engines of 150 horse- 
power, lifting water over a range of about 14 ft., 
and in trials made about two years ago he had 
found that under the most favourable conditions 
13,000 units were required per pump-horse-power 
hour. At about two-thirds of the most efticient 
load, the thermal units rose to 17,000—a great 
contrast with the results of the Humphrey pump. 

In India they had made some trials with suction- 
gas plants and with centrifugal pumps, but, unfor- 
tunately, not together. With a suction-gas plant, 
using charcoal, driving a gas-engine and absorbing 
the power with the brake, the thermal units 
per brake horse-power were about 14,100, under 
exceptionally good conditions. Such a_ high 
result could not generally be obtained. About 
150 oil-engines were at work, all using residuals 
from petroleum, driving chiefly centrifugal pumps 
with open impellers. He had found that the best 
results from these, in the case of small pumps, 
meant an absorption of not less than 50,000 thermal 
units per water-horse-power hour. With pumps 
having closed impellers the figure might be reduced 
to 40,000 B.Th.U. Compared with these the 
Humphrey pump required only about one-third the 
number of thermal units per pump-horse-power hour. 

Speaking still of conditions in India, figures 
for about half-a-dozen pumping-stations showed 
that, in addition to cost of fuel, a great deal 
was spent on lubricating oil, the average reaching 
30 per cent. of the cost of the fuel. With the 
Humphrey pump the cost of lubrication would be 
negligible. As a result, when dealing with these 
small engines and pumps—of a range of delivery of 
fiom 200 to 4000 gallons per minute—there was a 
prospect of getting the work done for au expendi- 
ture of about one-third the quantity of fuel now 
used, and of saving the greater part, if not the 
whole, of the lubricating oil. The pumping- 
stations he spoke of were most of them very 
profitable undertakings from the point of view 
of the ryots, and the chief difficulty at present 
arose from the comparative complexity of the 
engine and pump. In this respect the Humphrey 
pump had an enormous advantage, for it had no 
mechanism save the valves and the firing gear. 
Most of the engine-drivers in India were paid at 
the rate of 3s. to 5s. per week, and it was impor- 
tant that the machinery of which they had charge 








should be of the very simplest character. 


The field open to pumping in India was extremely 
large. At the present time there were ovr 
16,000,000 acres of irrigation under wells, and he 
had rough!y computed that the people of the coun- 
try were using about 1,000,000 horse-power in lift- 
ing water from wells and other sources of supply. 
All this work was done by cattle at very consider- 
able expense. The number of wells throughout the 
whole of India was something like 3} millions, and it 
was almost certain that within the next ten or twenty 
years this number would be enormously increased. 
Some years ago an Irrigation Commission had 
been appointed to draw up a plan for the future, 
and, while entertaining no very sanguine view of 
the situation, they estimated that there was room 
for at least 16,000,000 acres of additional irrigation 
under wells in India. He did not think he was 
exaggerating in saying that there was room for an 
expenditure of something like fifty or sixty million 
pounds sterling on pumping plant for irrigation work 
alone. It was necessary, however, for this that 
an extremely simple form of engine and pump 
should be devised. In many cases it would probably 
be convenient to put down a Humphrey pump and 
air-compressor, and to use compressed air for lift- 
ing the water from wells. In several parts of India 
artesian water supplies had been discovered, and 
as air-lifts would now work with an efficiency of 
from 40 to 45 per cent., it seemed that there might 
be a very considerable field in that direction. 

A point to which attention would have to be 
directed in endeavouring to work with the pumps 
in India was that of the sources of fuel supply. 
There were no gas works, and for many of the 
smaller installations it would not be practicable to 
set up suction-gas plants, unless they could be made 
on a much smaller scale than they were at present. 
In the paper the use of petrol had been mentioned, 
but petrol was far too dangerous to put in the hands 
of ryots, and something simpler was wanted ; probably 
paraffin or petroleum could be used with some form 
of carburettor, started either by the use of a small 
quantity of petrol or by some external source of 
heating. What was really wanted was a small 
suction-gas plant for working with wood. Suction 
plants, he knew, could now be made of compara- 
tively small size, and if they could be made to meet 
the requirements of the Indian agriculturist—that 
was to say, in sizes of the order of 4 or 5 horse- 
power—they would be wanted in India by the 
thousand, or even by the tens of thousands. Few 
people had any conception of the labour that the 
present method of lifting water involved, and he 
was quite certain that the ryots would willingly 
make great sacrifices to enable them to get some 
form of motor power which would assist them in 
this direction. 

Mr. C. Liddell Simpson was the next speaker. 
He said he thought that for a pump of only 16 
horse-power the results, as had been proved in the 
trials made by Dr. Unwin, were remarkable, and 
would be difticult to beat. The engines with which 
the Humphrey pump had been compared in the 
report were built for the then West Middlesex 
Water Works by the speaker’s firm, Messrs. 
James Simpson and Co.; the lift was a low one, 
and the results were considered very good. They 
could now be improved by the use of superheated 
steam, but at that time superheated steam was not 
used. Through the courtesy of Mr. Humphrey he 
had had an opportunity of seeing the little pump 
at work. A larger pump than that tested by Dr. 
Unwin was now running. It was really remark- 
able to see a plant working so well with so very 
little mechanism. In fairness, however, to the 
plant he should say that the present arrangement 
of delivery-pipe and air-vessel was not suitable for 
giving the pump a fair trial under the conditions 
necessary for getting the best work out of it. In 
Dr. Unwin’s trials the highest number of cycles 
made with the pump was under fourteen per 
minute, or about 4 seconds per cycle. The second 

ump was, however, running at about 8} cycles. 
hat could be reduced to 7?. To get at what the 
ump could really do, it would be necessary to 
~ a by-pass arrangement similar to that shown in 
Fig. 3 of the paper, so that a length of the de- 
livery-leg might be cut out. In fact, they still 
needed to regulate the length of the leg to find out 
what was absolutely necessary in practice. The 
speaker felt confident that unless a large pump 
were fitted up in this way and tried, it would 
be impossible to get the necessary data for 
correct designing. 

As the exhaust gases left the pump so cold 
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that one could put one’s hand in the current 
without injury, he would ask whether the author 
had ever thought of exhausting into a vacuum, 
to see whether this would enable the pump to 
work at a great number of cycles per minute. 
This could easily be arranged for by the use of a 
little barometric condenser, and the experiment 
would be interesting. As far as he understood, 
it had yet to be proved whether the pump would 
suck like an ordinary engine. As the general 
arrangement appeared now, the pump would 
always have to be sunk below the water-level, so 
that there should be a head on the suction-valves. 

Dr. H. S. Hele-Shaw followed. He referred 
first to the possible application of the pump to 
jet propulsion of ships. From rough calculations 
he had made, Dr. Hele-Shaw thought that the bulk 
and weight of the apparatus would preclude its use 
in large high-speed passenger steamers. Even for 
cargo service it would appear that the pump would 
be very bulky, particularly when it was remembered 
that the gas plant had to be provided for. The 
use of petrol on board was out of the question, 
and it was questionable whether any heavy mineral 
oil could be successfully used in this connection. It 
had occurred to him that, in the cageeiee of the 
pump to the propulsion of ships, Mr. Humphrey 
might reduce bulk if he used the expansive force 
downwards. He might also employ the sea itself 
as a partial reservoir; in a ship drawing much 
water, that would save room on board. 

The statement occurred in the paper that ‘‘efforts 
have all been directed too much along the lines of 
ordinary pumps, in so far that the water lifted has 
always been forced past a non-return valve, and 
the operation of such a valve with the explosive 
force behind it has been inevitably disastrous.”’ 
He (Dr. Hele-Shaw) took exception to the word 
‘‘inevitably.” He had recently witnessed the 
working of a pump (illustrated in Fig. 1 herewith) 
in which the results had not been at all disastrous ; 
the pump had worked admirably. This pump was 
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Fic. 1. Joy’s Gas-Pump. 


the invention of Mr. Bertram Joy, the son of the 
late Mr. David Joy. It differed entirely from the 
Humphrey pump, and a description of its working 
might be of interest to the members. 

The pump closely resembled a pulsometer. In the 
figure referred to A was a gas-cock for the admis- 
sion of gas for starting only. Suppose, at first, the 
body B of the pump to be filled with air only. Gas 
was admitted at A, and passed up through the pump 
body, mixing with the air to the ball-valve C. The 
hall-valve having fallen back at the top, the gas was 
lired from contact with a bunsen flame at D. When 
the mixture reached explosive proportions, the flame 
began to roar somewhat like a Bessemer converter 
nasmall scale. When this stage was reached the 

ck A was shut. Immediately the flame fired back, 
cnited the mixture, and pushed out the contents 
of B ; if there was no water, it pushed out the gases. 
hen, with the partial vacuum succeeding, the water 
was lifted into the vessel, after which regular opera- 
‘ton proceeded. The gas and air admission-gear is 
‘own on the right hand of the figure, the air and gas 
being drawn in by the vacuum following the explo- 
sion and contraction of the gases, at the same time 
that the water was coming in. When the contraction 
took place, the diaphragm valve E—indicated merely 
diagrammatically by the circle—closed (having been 
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open up to this point), while the charge was admitted. 
As soon as the mixture in the pump reached atmo- 
spheric pressure ignition followed, and when the 
bulk of the charge was fired the pressure in B rose, 
and the ball C closed on to its seat. The pressure 
in B then forced the water up the delivery-pipe, a 
considerable proportion of the exhaust gases liens. 
ing the water, and directly the delivery-valve closed 
the pressure of water coming down this column 
produced a jet of water in the cylinder B atG. The 
space G now containing merely gases, these con- 
tracted, and the water and mixture were drawn in 
again and the whole operation was repeated. The 
diaphragm F was merely a Davey safety wire gauzo 
to prevent firing back to the supply. 

his was a portable pump. The diameter of B 
was only 8in. In working, this pump had raised 
1050 gallons per hour; it took 24 strokes per 
minute, lifted 18 ft., and had a suction lift of 2 ft. 
The gas used was probably considerable, as there 
was no compression. It was necessary that Mr. 
Humphrey’s pump should be partly below the water- 
level. In the Joy pump, however, there was an 
actual suction, so that it could be hung in a well 
above the water. 

In matters in which utility was the prime con- 
sideration, efficiency was sometimes sacrificed to 
some extent. He felt inclined to lay some stress 
on this point because, though tests had been made 
which were unfavourable to pulsometers and injec- 
tors on the ground of consumption when compared 
with pumps, these appliances were found to of 
great service. He would give a few figures of com- 
parative tests conducted some years ago. The coal 
consumed in the case of the pump tested was about 
4 lb. per hour per horse-power on an average. The 
pulsometer, with a lift of 13 ft., took 59 Ib. of coal 
oa horse-power per hour, which fell to something 

ike 29 Ib. at 26 ft. lift. The average for different 
lifts was 42.8 lb. of coal per horse-power per hour. 
At 13 ft. lift the injector used 418 lb. of coal per 
horse-power ; and at 26.25 ft. lift 211 lb. of coal 
were absorbed, the average being more than 300 lb. 
of coal per horse-power per hour. These facts had 
not prevented the injector and pulsometer coming 
into general use for certain purposes to which 
they were well adapted. Lack of economy, there- 
fore, did not always preclude an apparatus from 
useful employment. No one had succeeded in ob- 
taining greater simplicity than had Mr. Humphrey 
by the compression method he had adopted. 

Mr. J. E. Dowson wished, he said, first to refer to 
the explosion of gases in contact with the water. 
Some twelve years ago a system was tried of heating 
water by burning gas and air, by pressure, in the 
water. The burners were simply put into a tank 
of water, and the mixture was burnt there. The 
result was very poor, the combustion being incom- 
plete. Later came the Vogt engine, to which the 
author had referred. In that engine, which had a 
water-piston, there was not, so far as he could 
remember, any trouble with the explosion of the 

s. Mr. Humphrey, however, appeared to have 
got still further, and attained practical success. 
He considered failure was due, in the first experi- 
ment he had mentioned, to the fact that the burner 
and the gases were in contact with the water. In 
the Vogt engine there was, presumably, a cushion 
of air or products, or a mixture of these, between 
the water and the new charge of gas and air which 
had to be exploded. Thus, when the explosion 
occurred, the cushion had a protective effect. Mr. 
Humphrey’s paper had set forth analyses of gases 
used in the trials, and if the author could furnish 
analyses of the exhaust gases, it would assist in 
determining whether combustion was complete, or 
how far complete combustion was possible. 

Turning to fuel consumption, the author had 
estimated that the consumption of anthracite 
would, on his system, be about 2 lb. per Board of 
Trade unit. It was well known that most of the 
gas-engine makers would guarantee a consump- 
tion not exceeding 1 lb. per brake-horse-power 
hour. With 50 per cent. added to that for the 
dynamo, &c., the figure would be 1}1b. That 
was for anthracite. It was within the speaker’s 
knowledge that contracts were made guaranteeing a 
consumption of not more than 1} lb. even with 
bituminous coal. There were, as everyone knew, 
considerable heat losses in the gas-engine, and it 
would appear to be a fair inference that in Mr. 
Humphrey’s system the heat losses were still 
greater. He did not wish to disparage the system, 
but merely presented these points for consideration. 





It would hardly be fair to expect, at so early a 


stage of development, that the author could say 
anything very definite about the power side of the 
question ; no doubt in course of time he would im- 
prove upon the figures submitted. In conclusion, he 
wished to refer to the absorption of soluble gases 
in the water, particularly to the acid gases—sul- 
phurous acid, for instance. Was the quantity 
absorbed so small that it might be neglected? If 
the quantity of acid were appreciable, some after- 
treatment would be needful, for instance, in the 
case of water for domestic uses and for certain in- 
dustrial purposes. This was a matter of importance 
where dyes would come into contact with the water. 

The next speaker was Mr. O. H. Mueller, who 
remarked that Mr. Humphrey’s pe had valves, 
like the ordinary piston-pump. e questioned the 
advisability of employing pumps with valves for irri- 
gation work, when the water was often not clean. In 
most irrigation plants the piston-pump had been 
superseded by the centrifugal pump, and the loss of 
economy accepted. From the size and number of the 
valves in Mr. Humphrey’s pump it would be seen that 
the time occupied by the water in flowing through 
them could be but a fraction of the duration of the 
cycle—possiblyabout one-fourth. If itwere a quarter 
of the cycle, then this pump would require exactly 
as much valve area as the piston-pump did for the 
suction and delivery-valves together. With the 
piston-pump, if the water were delivered at a higher 
pressure for the same horse-power, less valve area 
was required —if the pressure were doubled, for 
instance, half the area was needed. No saving 
in the valve area was, however, possible in the 
Humphrey pump. On the contrary, if the limit, 
or pressure against which the motor - cylinder 
could directly deliver, were exceeded, the auxiliary 
air-chamber, with its check-valves, had to be ap- 
plied. There was then another set of valves, and 
the time taken by the water to pass through these 
valves was very much less than was occupied on the 
passage through the suction-valves; it would be 
dependent on the pressure and might be only one- 
eighth or one-tenth of the whole cycle. In that 
case the valve area required would be found to be 
quite enormous. 

One circumstance which, in the opinion of the 
speaker, stood in the way of the general applica- 
tion of the pump was that it required not only 
suction head to operate it, but this head must 
be very constant. Such a condition was rarely 
met with in pumping. On the banks of rivers, 
such as the Thames, on the sea-shore, or in wells, 
there was no suction-head available, and certainly 
no constant level. To convert the Humphrey 
pump into a_ practical machine it te he 
thought, be necessary to adopt the arrangement 
shown in Fig. 19 of the paper, where the pump 
was only used to supply the water for a water motor. 
In that form, although a more complicated and less 
economical one than the original pump, the diffi- 
culty of suction lifts would be overcome, and it 
would deliver at any pressure desired. The tar 
that might condense in the water would not then 
come into contact with the water supplied to cus- 
tomers, and the plant might be designed for the 
best efficiency. 

Mr. Mueller realised, he said, that it might be 
difficult to get an indicator-card from a pump 
which had no piston and no outside part from 
which the indicator-drum could be worked. Ile 
would, however, like to ask whether it would not be 
possible to fix a gauge-glass to the cylinder, and 

ull the drum by hand, following the motion of the 
fevel in the gauge-glass ; the card could, of course, 
be corrected for the conical shape of the cylinder. 

Captain H. Riall Sankey remarked that he had 
checked, and agreed with, the figures given by the 
author in Fig. 16 of the paper, where he had com- 
pared the theoretical thermal efficiency of the Otto 
cycleandthe pumpcycle. In Fig. 17 Mr. Humphrey 
had shown the practical thermal efficiency of the 
Otto cycle, taking 71 per cent. of air standard. 
Apparently the author had assumed that in the 
Humphrey pump the same relative efticiency of 0.71 
of air standard would also hold. Though correct 
for the Otto cycle, this practical efficiency had not 
yet been obtained with the pump cycle. In the tests 
given towards the conclusion of the paper the pounds 
of anthracite used in the producer per pump-horse- 
power hour were stated to be 1.063, and the com- 
ression pressure was 44.7 for a lift of 32.87 ft. 

ne calculated thermal efficiency for the pump for 
that pressure was 33 per cent., as shown in Mr. 
Humphrey’s Fig. 17. Taking that figure, and 





taking also the ‘‘ brake” efficiency of the pump 
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-i.e., allowing for the effect of friction in the 
pipes—as 90 per cent., the producer efficiency 
as’ 80 per cent., and the calorific value of the 
coal as 14,400 (as given in the paper), then the 
coal consumption should work out, the speaker 
found, as 0.75 lb. Dividing this figure by 1.063, 
the real thermal efticiency of the pump would be 
23 per cent., instead of 33 per cent. Mr. Humphrey 
therefore still had from the 23 to the 33 per cent. in 
hand for improvement. 

Some few days previously Captain Sankey said 
he had been discussing this pump with Professor 
Harold Dixon, who had told him of a _ curious 
experience he had in 1885. Professor Dixon 
was then making experiments on gases, and em- 
ployed for these an apparatus shown in Fig. 2 
herewith, and consisting of a bulb and a U-tube. 
The U had a height of about 12in. There was 
gas in the bulb and upper part of the right-hand 














hic. 2. Prorgssor Harotp Drxon’s APPARATUS. 


link of the UY, heated by means of an electric 
Mercury was placed inthe U to the levels 
tarked in Fig. 2, The experiment was purely 
i» chemical one. There were three such U-tubes 
on the laboratory table. After these tubes had 
‘ou left all night, Professor Dixon found that the 
«reury columns were all pulsating through a dis- 
'-nce of 4 in. in both legs, The explanation was 
v -ysimple. Onaslight disturbance of the apparatus 
te mereury — upwards and compressed the 
The pendulum action of the mercury made 
i' fall again, and, owing to the fact that the gas 
‘oS up a certain amount of heat from the coil, the 
nvrcury in the left-hand tube fell rather lower 
“a0 it would have done by pendulum action alone. 
in this way it exposed a certain length of cold tube, 

















which, acting as a sink of heat, cooled the gas, and 
therefore on the return swing, owing to heat 
having been abstracted from the gas, the mercury 


rose a little further than before. This amplifica- 
tion went on until the friction of the mercury 
in the tube was sufficient to exactly balance 
the heat put in each time. Professor Dixon 
had subsequently devised an arrangement of small 
gas-jet for heating the gas, instead of using a coil 
and wire. In conclusion, Captain Sankey, referring 
to the apparatus shown on the right hand in Fig. 2, 
observed that if a small tank were provided as 
shown, and fitted with a non-return valve, on the 
down swing of the mercury water would come in 
from the tank ; then on the return flow it would 
be forced to rise. That was the principle of the 
Humphrey pump. The action, of course, was not 
the same, use there was no expansion, but 
nevertheless heat was being put in. 

Mr. Henry Lea referred to the figure given in the 
report of the test for the coal consumption —i,e., 
1.063 Ib. of anthracite in the producer per pump- 
horse-power hour, and also to the statement that the 
pump could be worked by Mond gas. It was added 
that the consumption in the case of a compound 
engine was, in round figures, 2 lb., while for two 
tests of triple engines the figures were given of 
1.66 lb. and 1.69 lb. per pump-horse-power hour re- 
spectively. In his conclusions the author said that 
in the trials of the Humphrey pump the fuel con- 
sumption was less than in any pumping arrange- 
ment, either by gas or steam, so far recorded. In 
reference to these statements it appeared to him 
(Mr. Lea) that Mr. Humphrey would add a valu- 
able piece of information to the paper if he con- 
ve these pounds of fuel into money value ; 





because, however simple the pump might be, its 





use would, except in a few instances, come, ulti- 
mately, to be a question of cost. For comparative 
purposes the cost of engine coal might be taken 
as 10s. a ton.. It was procurable for less than this 
in the Midlands. On this basis relative cost figures 
might be obtained. In the case of the compound 
engine—the worst example given for the steam- 
engines—the figure would be (2 x 10) = 20, while 
for the triple-expansion engine placed next in the 
table at the end of the paper it would be 16.6. 
Taking the figure of 1.06 lb. of coal per pump-horse- 
power hour given for Mr. Humphrey’s pump, and 
assuming 25s. a ton as the price of anthracite 
coal, the figure in that case would be 26.5. If 
the cost were worked out, using Mond gas at 2d. 
per 1000 ft., it should be borne in mind that, in buy- 
ing this gas, a great deal of the heat in the original 
slack was not purchased. The price actually paid 
for the heat obtained from Mond gas, therefore, 
would appear to amount to the same thing as pay- 
ing 35s. a ton for the slack. Multiplying Mr. 
Humphrey’s figure of 1.06 by 35, the result, in 
round numbers, would be 35. In this way the 
relative costs of the four examples could be 
arrived at; for the Humphrey-Mond it was 35, 
for the Humphrey-anthracite it was 26.5, for the 
compound steam-engine 20, and for the triple 
steam-engine 16.5. Accordingly it did not seem 
that the statement he had quoted above went quite 
far enough. The consumption might be less if it 
were just a question of weight, but in the end that 
had to be converted into money. He would like 
to ask whether Mr. Humphrey thought the lesser 
cost of his pump in regard to lubrication, repairs, 
&c., would justify the greater cost in fuel for 
running the pump. 

Mr. Humphrey here interposed with the remark 
that he had given 0.06d. in his paper as the cost of 
actual slack for Mond gas per pump-horse-power hour. 

Mr. Lea replied that though the cost of slack 
was given as 0,06d. per pump horse-power, it was 
Mond gas that was used, and if this gas had to be 
bought, it would work out at 35s., as stated above. 
Mr. Humphrey thereupon observed that the user 
could make his own Mond gas, to which Mr. Lea 
replied that that Bmore involved the purchase 
of the Mond plant. In conclusion, he (Mr. Lea) said 
that in the case of the injector referred to by Dr. 
Hele-Shaw, the enormous coal consumption prac- 
tically did not matter, because all the heat was 
returned to the boiler. 

Mr. I. V. Robinson, who followed, stated that 
the pee | with which he was connected had sup- 
lied several gas-engines of 1600 horse-power, havin; 

hy wtiocls of about 150 tons, and two cylinders 
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394 in. diameter by 43} in. stroke, running at 100 
revolutions. He had attempted to work out the 
theory of Mr. Humphrey’s pump in an elementary 
way, and, assuming that Mr. Humphrey was working 
with 45 lb. compression and an explosion pressure 
of 100 lb. per square inch—the pressures obtained 
in Dr. Unwin’s test—the mean pressure throughout 
the stroke would be 17 Ib. or 18 lb. per square inch 
above atmosphere, and the volume of 1 lb. of mix- 
ture, after expansion to atmospheric pressure, about 
22 cubic feet. This was, of course, an enormous 
volume. For a Humphrey pump indicating 1600 
pump-horse-power, the speaker had calculated that 
it would require four barrels, or compression- 
chambers, of 4 ft. 9 in. diameter, and each of a total 
length of 27 ft. Of the latter dimension, 20 ft. 
would be for the working stroke, and 7 ft. for 
the compression. From the same calculations he 
had concluded that slightly over 2 tons of water 
would be required to act as a fly-wheel for every 
pound of mixture used per cyclé. In this case the 
pump would be using about 87 lb. per cycle, and a 
total weight of 176 tons of water would thus be 
required altogether for the fly-wheel effect. 

In the tests at Dudley Port, the maximum 
number of cycles per minute was slightly under 
14, but in the speaker’s calculations he had 
assumed 15 cycles per minute. To increase the 
number of cycles it was apparently necessary to 
decrease the length of the pipes ; but the quantity 
of water would have to be kept constant, and there- 
fore the pipes would require to be increased in 
diameter considerably. Thus, keeping the weight 
of water constant, and assuming, in order to 
increase the cycles per minute, that the diameter 

f the delivery and rising main was double that 
of the combustion-chamber, or 9 ft. 6 in. for 
each barrel, he had worked it out that on the 
two-cycle system described in the paper, the 
diameter of each main for one pair of barrels would 
be something like 13 ft. 6in. There would then 
be 73 ft. of 13-ft. 6-in. pipe, plus the four com- 
bustion-chambers 20 ft. long by 4 ft. 9 in. in dia- 
meter. The total weight could thus not be less 
than 250 to 270 tons. To that would have to be 
added tthe 176 tons of water oscillating in the 
pipes, making altogether an excessive weight. 

The fly-wheel, being water, cost nothing, and it 
was only needful to supply the 250 to 270 tons of 
metal, which, being chiefly pipe-work, would cer- 
tainly come out comparatively cheap, although the 
pipes, it must be remembered, were large and 
expensive to make. He considered that Mr. 
Humphrey should make every effort to increase the 
mean pressure for the stroke ; this, ey: could 
be done by higher compression. Mr. Humphrey 
should also, if possible, increase the number of 
cycles per minute. Development in both these 
directions would decrease the cost of the pump, 
and increase its usefulness. He considered that 
the application of the pump to the central station 
power equipment was rather remote at present. 

‘he water, for one thing, would only have a 
comparatively low lift, and, therefore, large and 
expensive turbines would be required. The over- 
all efficiency also would be low, as had been already 
pointed out. 

Mr. Robinson thought the effect of sulphur 
likely to be disastrous, but Mr. Humphrey had 
assured him, personally, that that was not actually 
so. He (Mr. Robinsen) had seen wrought-iron 
silencers and exhaust-pipes of gas-engines, using 
gas from coal-fired blast-furnaces, absolutely riddled 
ina short time by sulphurous acid. To get over 
the trouble, all water in the silencers had had 
to be done away with. He would be very sorry to 
think that the cost of lubricants and stores was 
often so high as to exceed the cost of fuel ; that 
was not the case—at all events, in the engines 
supplied by his firm. In one ease, for instance, a 
sinall engine coupled toa 375-kilowatt direct-current 
generator, and supplying power, to an ordinary en- 
gineering works, ran, probably, about 2850 hours per 
annum, and in one year generated 700,000 units, the 
load-factor being about 21 per cent. With that 
engine the cost of repairs for the year amounted to 
301., and the cost of oil, stores, &c., 28!. He had 
no data as to cost of fuel, because gas from the 
same Mond producers was used for annealing fur- 
naces and similar purposes. 

Professor J. A. Ewing asked Mr, Humphrey if 
he had found any trouble from the heating of the 
chamber, and whether he anticipated any such 
trouble? If so, how would he propose to deal with 
it in the case of chambers of large size ? 


Mr. Bertram Blount touched upon one or two 
of the chemical questions involved. The amount 
of sulphur in the gas should not, in any case, he 
thought, be very large ; and, personally, he did not 
apprehend anything in the way of serious corrosion. 

either did he think there was much risk of con- 
tamination of the water, though this was a more 
difficult matter to give a definite opinion upon. The 
explosion of even a rather crude gas, in contact 
with the water only for a short time—as must be 
the case in the pulsations of the column—should 
not cause the water to absorb any appreciable 
quantity of the products of combustion. 

Professor H. J. Spooner referred to the possibility 
of using the pump for jet propulsion on ships, and 
said that some years ago he had been requested to 
test and report upon what, in all probability, was 
the first serious attempt to use the principle of 
internal combustion for jet propulsion. The 
invention was that of Mr. Tatham, who had 
commenced working in this direction in 1895. 
The experimental apparatus consisted of a small 
boat, about 3 ft. 6 in. long, which was tested in a 
miniature canal. Although rather crude in arrange- 
ment, he had been greatly impressed with its sim- 
plicity and the beautifully easy acceleration with 
which the vessel moved. There certainly seemed 
to be latent possibilities in the arrangement. 
Mr. Humphrey had claimed to get a pump horse- 
power out of 1.06 lb. of coal. Assuming that 
the jet had an efticiency of something like 80 per 
cent., that would mean getting a propelling horse- 
power hour out of about 1.3 Ib. of coal, a perform- 
ance unequalled, he thought, by any machinery in 
existence. It was many years since the Thornycroft 
experiments were carried out—in 1883, he believed 
—and the speaker was of opinion that if the losses 
due to the pump then used could have been got 
over, a great deal more would have been heard 
about jet propulsion ; these losses amounted to 
one-third or one-fourth of the engine-power. 

He agreed that any attempt to make use of jet 
propulsion on these lines would probably be limited 
to vessels running at comparatively slow speeds. 
The application of the principle, he thought, might 
be suitable to vessels used in canals and rivers, 
coasting trade, and to vessels for coal-carrying pur- 
poses. Any speed like 20 knots an hour would in- 
volve a jet velocity of about 40 ft. per second, which 
would, perhaps, scarcely fit in with Mr. Humphrey’s 
apparatus; it was not possible, however, to say 
how far development might go. The paper, he 
thought, would encourage further development of 
the producer. Professor Chatterton had referred 
to the manufacture of small units, and there was 
little doubt that very small producers could be 
made to work satisfactorily with charcoal. 

Mr. H. A. Humphrey, on being called upon to 
reply to the discussion, said he thought Mr. Seer 
was hardly justified in stating that he commenced 
his ‘‘paper by endeavouring to establish a compari- 
son between the economy of steam-worked pumps 
and gas-worked pumps as they existed” (see page 
716 ante). He had only made a passing refer- 
ence to gas-driven pumps. As regards the pumps 
of the South Staffordshire Mines Drainage Com- 
missioners, he had been careful to ascertain that 
where the gas-engines had replaced steam-engines 
the change had resulted in the pumping being 
carried out at a reduced cost, and, secondly, that 
the plants were permanently installed, and intended 
for permanent working. The report of the South 
Staffordshire Mines Drainage Commissioners dealt 
with seven steam-driven pumps and four gas-driven 
umps using Mond gas at 2d. r 1000 cubic 
eet, and he had taken the trouble to analyse 
these costs, with the following result. He found 
that the average total cost per pump-horse-power 
hour for the steam-driven pumps was 0.543d., 
and for the gas-driven pumps 0.673d. If the 
fuel figures, including delivery, were taken as the 
basis, then the fuel costs for the steam-plants was 
0.248d. per a gee gtd hour, and for the 
gas-plants 0.269d. Having in mind the fact that 
the steam-pumps were, on the whole, much larger 
than the -pumps, the latter did not compare 
unfavourably with the former. 

He was responsible for quoting the figure of 18 lb. 
of steam per pump-horse-power hour, and he did so 
only after careful inquiry among large-pump users. 
He was aware that, with high-pressure superheated 
steam used in large steam-pumps working on a 
high lift, with good steam-condensers, pumps had 
worked with even less than 12 lb. of steam actually 





supplied to the cylinders per pump-horse-power 





hour. Such results were quite exceptional, however, 
and he still maintained—and he was supported in 
this by other speakers—that 18 lb. of steam pe: 
pump-horse-power hour meant excellent averag 
working for a compound-condensing steam-pump. 

Continuing, Mr. Humphrey said that Mr. Davey 
after stating that the pump which took 18 lb. o 
steam per pump-horse-power hour was a disreput- 
able pump, proceeded to make a calculation based 
on 20 lb. of steam per pump-horse-power hour. 
Even by taking slack at 4s. 6d. per ton—the price 
which the South Staffordshire Mines Drainage Com 
missioners were said to pay—Mr. Davey arrived at 
the figure of 0.096d. per pump-horse-power hour, 
while he (the author) had shown that with slack at 
6s. 9d. the corresponding fuel cost for the internal- 
combustion pump was below 0.06d., or less than 
half the more usual steam-fuel figure of 0.13d., 
which Mr. Davey gave as the general case for water- 
works practice. However, he (the speaker) had just 
shown above that the actual cost of fuel for the Com- 
missioners’ steam-pumps was 0.248d., instead of Mr. 
Davey’s calculated figure of 0.096d. He was authori- 
tatively informed that the five Davey steam-pumps 
did not operate with less than 20 lb. of steam per 
pump-horse-power hour, and from the figures given 
it looked as though they averaged a great deal more. 
He did not wish to dwell unduly on these points 
because everybody knew of the great difliculty, 
amounting almost to an impossibility, of reducing 
different types of machines to a common denomi- 
nator for purposes of comparison. Certainly the 
fuel consumption taken alone could not provide 
such a denominator. He claimed no novelty in 
the use of the subsidiary air vessel. All that he 
claimed to have invented was a new pump, and not 
the materials or parts of which the pump was made. 

With regard to the size of the pumps, Mr. 
Humphrey said that if it was a question of com- 
paring the gas- pump to a gas-engine, then he 
was only too willing to admit that the apparatus 
must be considered bulky, because when gases 
were expanded down to atmosphere a chamber 
much greater in volume had to be provided 
than was needed for the cylinder of an Otto-cycle 
gas-engine. Also, although the pump had been 
worked at 42 cycles per minute, the speed must 
always be slow compared to a gas-engine. But, 
remembering that the pump in its simplest form 
was admittedly a low-lift pump, and comparing it 
with a reciprocating steam-pump, then it was the 
steam-pump which looked enormously bulky com- 

red to the gas-pump. Mr. Liddell Simpson had 

indly supplied him witha drawing of one of the pumps 
mentioned by Professor Unwin—a triple-expansion, 
high-duty Worthington pump, of large output. On 
this drawing, exhibited on the wall of the hall, he 
(Mr. Humphrey) had superimposed the outline of 
a recently-designed gas-pump delivering four times 
the quantity of the steam-pump. The result was 
as follows :—The one triple-expansion Worthington 
pumping-engine had over-all dimensions : Height, 
58.7 ft.; plan, 28 ft. by 7.5 ft.; while the space 
occupied was 12,327 cubic feet. The Humphrey 
pump had over-all dimensions: Height, 31 ft. ; 
plan, 7 ft. by 13 ft.; and the space occupied was 
2821 cubic feet. Taking four sets of Worthington 
engines to give the same water output as the one 
gas-pump, these sets would occupy 17} times the 
space occupied by the Humphrey pump. 

Two sets of Worthington engines, tested on a 
high lift of 92.3 ft., delivered 16,490,000 gallons 

r 24 hours, the pump horse-power being 320) 

ested on a lower lift of 51 ft., the two sets deli 
vered 19,660,000 gallons per 24 hours, the pump 
horse-power being 213. The Humphrey pump was 
designed for 40 million gallons per day with a lift 
of 25 ft. to 30 ft. On the lower figure the horse- 
power is 211. Calculated on the horse-power basis, 
therefore, the figures showed that the reciprocating 
steam-pumps would a respectively 5.76 or 
8.64 times the space of the Humphrey pump, accord 
ing to the lift chosen. Now, if the delivery pip: 
required for the fly-wheel effect of the Humphrey 

ump were included, the proportion was reduced. 
is pipe occupied 1870 cubic feet, making, for 
ump and pipe together, 4691 cubic feet. On this 
Caale the four Worthington steam-pumps occupied 
10.5 times the space of the Humphrey pump for the 
same quantity of water moved. 

Another drawing, furnished to the author by M: 
Simpson, admitted of a better comparison because 
it showed one of the largest reciprocating steam 
pumps in this country, and one, moreover, workin: 





on a lower lift. The two Worthington compound- 
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condensing high-duty pumps shown in this diagram 
had been tested on two lifts. At 60.63 ft. lift they 
delivered 19,580,000 gallons per day, the — 
horse-power being 250. At 53.68 ft. lift they deli- 
vered 19,305,500 gallons per day, the pump horse- 
power being 217, The over-all dimensions of the 
pumps are 52 ft. by 14.5 ft. by 28 ft., giving a space 
of 21,112 cubic feet. Based on these figures, the 
relative space occupied for the same water dis- 
charged was :—Humphrey pump, 1; Worthington 
pump, 15.2, Or, based on the pump horse-power 
pe os the ratio of space occupied was :— 
Humphrey pump, 1; Worthington pump, 6.3 or 
7.26, according to the lift taken. 

Under ordinary circumstances, delivery took 

place through a considerable length of main, very 
much longer than was needed to give the fly-wheel 
effect necessary to the gas-pump. For purposes of 
comparison, therefore, he felt obliged to object to 
the discharge-pipe being considered as part of the 
jump. 
' He had stated in the paper, Mr. Humphrey 
continued, that the mathematics of the new 
pump were not casy, and it was therefore not 
surprising that some of the underlying principles 
of the invention had been misunderstood. He 
wished to refer to Mr. Davey’s statement that 
if 10 ft. or 12 ft. per second were fixed as the 
maximum velocity of flow in the discharge-pipe, 
then the weight of water in the length of pipe 
between the lower extremities of the two vertical 
limbs would have te be from three to four times 
the total weight of water from the bottom of the 
delivery limb to the tank, assuming the size of the 
pipe to be uniform. That statement had actually no 
foundation either in fact or theory, and was at once 
disproved by the records of their experiments, which 
had been conducted with pipes in some cases only 
18 yards long. It was impossible for him to enter 
then fully into an explanation of the mathematics 
of the problem, but he would briefly indicate the line 
of reasoning. If it were assumed that the diameter 
of the discharge-pipe, its length, and its rise were all 
fixed, then there remained two other controlling 
factors—namely, the kind of combustible mixture 
used and the amount of the combustible charge. 
If it was imagined that an indicator-card of the 
working stroke could be obtained and divided by 
vertical ordinates into a number of small parts, 
then theory required that for each part of the in- 
dicator-card there must be an acceleration de- 
finitely related to that particular part. Of course, 
the acceleration became a deceleration after the 
expansion reached a point where the gaseous pres- 
sure equalled the pressure due to the static head 
of water. These relations held whether the charge 
was large or small, since the expansion curves might 
be supposed to follow thesame law. What altered 
with the amount of charge was the time base, and 
each element of acceleration acted for a longer 
period as the charge increased. It followed, there- 
fore, that for any definite maximum velocity taken, 
there was some definite charge volume which met 
the conditions and could be determined. 

On theoretical grounds there was no reason 
(always remembering the limitation of lift for the 
simple pump) why the delivery-pipe should not be 
wholly vertical. It was found, 2 ct in prac- 
tice that there were considerations which made it 
difficult to work with a pipe the length of which 
was only equal to the height of lift—or, in other 
words, a vertical pipe only. With such a pipe the 
cycles per minute might become too rapid to allow 
the proper quantity of water to enter the pump at 
cach cycle, and for this reason alone it had been 
found desirable to lengthen the pendulum, so to 

peak, as the lift increased, and so counterbalance 
the tendency of an increased lift to unduly quicken 
uy) the cycle. 

Mr. Davey, in choosing a 200-ft. lift for his 
‘\ample, of necessity referred to the high-lift appa- 
1:(us in which the gas-pump was combined with an 

r-vessel, and in this case he made the unfortunate 

‘atement that the pump required 600 ft. to 800 ft. 

pipe. As a matter of fact, excluding the rising 
main, in which the flow was continuous, the pump 
only needed one-tenth of the length which Mr. 
vey mentioned. 

ith regard to the auxiliary air-vessel, in prac- 
te this was fitted with an adjustable dip-pipe, 
cpen at the top to the atmosphere and closed at the 
' ‘tom by a valve automatically shut as the water 
reached it. This permitted the water column from 
‘he pump to gain velocity while merely discharg- 
iny air past the valve to the atmosphere, and it also 





ensured the same amount of air being entrapped 
and compressed at each cycle. This air-vessel 
thus differed essentially from that used by Mont- 
golfier. 

In conclusion, Mr. Humphrey merely referred to 
one other point—namely, the effect of the products 
of combustion on the water. 

During a visit which Mr. William B. Bryan, 
chief engineer to the Metropolitan Water Board, 
paid to Dudley Port to inspect the pump at work, 
he was asked to arrange atest which should be con- 
clusive as regards contamination of the water by 
pumping. He was kind enough to suggest the 
following : that all the canal water in the stock- 
tank, &c., should be emptied out and replaced by 
potable water from the South Staffordshire Water 
Works Company’s mains. The water then to be 
circulated by the pump a definite number of times, 
and samples, taken before and after pumping, to be 
tested by a public analyst. Mr. Harry Silvester, 
who is the public analyst for the county boroughs 
of West Bromwich and Dudley, undertook the 
analyses, and the programme arranged was carried 
out, with the results shown below :— 


ANALYSES OF WATER Cyan THROUGH HUMPHREY 
UMP. 

Sample No. 1.—All canal water emptied from tanks, 
air-vessels, &c., and flushed through. Plant refilled with 
water from the South Staffordshire Water Works main. 
Pump run for five minutes to thoroughly mix water, and 
then No. 1 sample taken. 

Sample No, 2.—The pump was run at an average rate of 
discharge of 2212.5 sellens per minute for 3 hours 20 min. 
Thus the total water, amounting to 21,000 gallons, was 
circulated through the pump twenty-one times. 


CERTIFICATE FROM Mr. H. Siivester, B.Sc., F.I.C., 
Pusiic ANALYST, BIRMINGHAM. 

I have analysed these samples, and give you the figures 
obtained in the accompanying certificate. 

The ammonias in the two samples were practically 
identical, whilst the rise in the oxygen consumed figure, 
even after twenty-one circulations, was only 0.0008 grain 
per gallon. 

I also made a direct. test for sulphuric acid, with a 
negative result. 

‘rom these results I am of the opinion that the water 
is not contaminated by tar or sulphurous acid when 
pumped by means of your pump. 

As the particular sample of water was circulated twenty - 
one times, the results are strong evidence of the non- 
contamination of the water by the gas when the water is 
only circulated once, which I presume would be the 
ordinary practice. 

I am, yours faithfully, 
(Signed) Harry SILVESTER. 


CERTIFICATE. 


I hereby certify that I have analysed the samples of 
water received from Messrs. the Pump and Power Com- 

ny, Limited, December 2, 1909, and that I find the 
ollowing results in grains per gallon :— 


Mark on Sample oe oe ee No. 1. No. 2. 
Free and saline ammonia os 0.0042 0.0034 
Albuminoid ammonia .. “sp - 0.0064 0.0056 
Oxygen consumed in four hours at 

80 deg. F. a weticg GaP age 0.056 0.062 
Combined chlorine “* se en 1.26 1.33 
Alkalinity in terms of grains per 

gallon of carbonate of lime .. ae 7.7 7.52 


I made a direct test for sulphurous acid, but the result 


was negative. 
(Signed) Harry Sitvester, B.Sc., F.1.C., 
Public Analyst for the County Boroughs of West 
Bromwich and Dudley. 

Owing to the late hour, Mr. Humphrey was asked 
to contribute the remainder of his reply to the 
Proceedings, in writing. The President then brought 
the meeting to a close by announcing that the next 
meeting would take place on the 17th inst., when 
two papers would be read—on ‘‘ Mild-Steel Tubes 
in Compression and Under Combined Stress,” by 
Mr. William Mason, ‘Associate Member, of the 
University of Live 1; and ‘‘Compound Stress 
Experiments,” by Mr. C. A. M. Smith, Associate 
Member, of Kast London College. 





LATHES FOR TURBINE WORK AND 
SHAFTING. 

WE illustrate in the view, Fig. 1, on e 784, a 
lathe for turbine work, constructed by the Ernst 
Schiess Company, Diisseldorf. Its principal dimensions 
are as follow :— 

Height of centres ... .. 1.250 m. ( 4 ft. 1 in.) 
Distance between centres... 14 ,, (45,, 11y4,, ) 
Length of bed ‘ ... 19.700,, (64,, 77% ,,) 

Width of bed... Aas 3.700 ,, (12,, 2, ,,) 

It is. designed for working with high-speed tool- 
steel. The Deoshite is 2.5 metres (8 ft. 23 in.) in 
diameter, and is fitted with four cast-iron jaws with 
steel grips. The main working shaft is carried in cylin- 
drical brass bearings, and is driven by a 35-horse-power 
electric motor running at a speed of 650 revolutions 
per minute. The motor has a uniform speed, but a 





series of twenty different speeds can be obtained for 
the lathe by means of corresponding series of toothed- 
wheel gear. Connection with the motor is by a sliding 
coupling, the object of which is to prevent fracture of 
toothed wheels or other parts of the machine in case 
of over-loads or accidents. The bed is made double 
and, as shown in the view, Fig. 1, it carries two 
tool-supports—a front and a back one. Both travel 
automatically and independently one of the other ; 
rae | can also be adjusted by hand longitudinally on a 
rack, and transversely by means of a screw spindle. 

The tail-stock is strongly built, and is easily shifted 
on the bed by hand. ‘The adjustment of the centre 
is effected by a hand-wheel in front of the tail-stock, 
this enabling the man in charge to easily watch 
the process of adjustment. ‘The *%k centre has a 
diameter of 200 millimetres (7.87 in.); the main 
spindle in the front bearing is 400 millimetres 
(15.74 in.) in diameter, with a bearing length of 575 
millimetres (22.63 in. ). 

All wheels, pinions, handles, and levers for varying 
the feed—the feed variations being within the limits 
of 0.2 to 5 millimetres (0.008 in. to 0.196 in.) longi- 
tudinally per revolution of the face-plate—are mounted 
in the tool-supports. The toothed wheels, pinions, 
and racks are of steel, with machine-cut teeth. The 
front tool-support is fitted with the necessary gear for 
screw-cutting over a length of 800 millimetres (314 in. ). 

The same type of lathe is also constructed with 
higher head and tail-stocks and tool-supports, the 
height of centres being 1.850 metres (6 ft. 1 in.), for 
turning pieces 3.2 metres (10 ft. 6 in.). It weighs 
a mye ey 118 tons. 

igs. 2 to 5, on pages 784 to 785, illustrate a lathe 
of similar construction, the principal dimensions of 
which are the following :— 


Height of centres . 1.650m.( 5ft.5 in.) 


Distance between centres... 9 ,, (20,, Gyy,, ) 
Length of bed ‘ ... 14.800 ,, (48 ,, G? ,, ) 
Width of bed... ss ei, Ss ene eee 
Extreme diameter of face- 

plate ona es Pe: Pe | 


The - in London for the Ernst Schiess Company 
is Mr. W. Stamm, 25, College Hill, E.C. 





Ferry-Boats ror ARGENTINA.—The Boletin Oficial 
ee a law approving an agreement between the 
ixecutive Authorities and the North-East of Argentine 
Railway Company for the connection of the lines of the 
company with those of the Paraguay Central Railway by 
means of ferry-boats, &c., and authorising the expendi- 
ture of 2,167,200 pesos (433,500/.) for this purpose. . 





Mopern Etxcrricity at THE Royau InstiruTion,—A 
Christmas course of experimentally illustrated lectures, 
a to a juvenile auditory, will be given by Mr. 
William Duddell, F.R.S., M. Ty E.E., at the yal 
Institution, Albemarle-street, Piccadilly, W., at three 
o'clock, on mber 28 and 30 and , Miata’ 1, 4, 6, 
and 8. The fee for the Christmas course is one guinea 
for non-members. 





ANNUAL DINNER OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. —Some 280 members and friends were present 
at the annual dinner of the Institution of Electrical Engi- 
neers, held at the Hotel Cecil on Wednesday, the 8th inst. 
Dr. Gisbert Kapp, the President, was in the chair. The 
toast of ‘The Institution” was proposed by Sir William 
White, and Dr. Kapp, in replying, deplored the not in- 
frequent habit of depreciating the English electrical 
industry. He pointed out that there is only some 80,000 
kilowatts of foreign plant in the electric power-stations 
of this country, out of a total of about 1,000,000 kilowatts 
—1.c., 8 per cent. of ~~ sae ** Science and Indus- 
tries ” was ay ony - y rofessor 8. P. Thompson, and 
responded for by Sir Joseph Larmor and Mr. J. A. F. 
Aspinall. Mr. Aspinall, in his reply, emphasised the 
value of commercial education, and refe to the insti- 
tution of a Faculty of Commerce at the University of 
Liverpool. ‘‘ Our Guests” was proposed by Sir John 
mt and responded for by Colonel Sir Charles Evan- 

mith. 





Socrety or Arts: Cantor Lectures.—The second of 
the current course of Cantor lectures on ‘‘ Aeronautics” 
was delivered at the “Society of Arts by Mr. C. C. 
Turner on Monday last. Mr. Turner, on this occasion, 
dealt with balloons and dirigible balloons. He com- 
menced his remarks on dirigibles with references to some 
of their recent performances, instancing the journey of 
nearly 800 miles by one of the Zeppelin balloons, and 
the altitude of about 5200 ft. reached. The lightness 
of the motor had much to do with the development of 
ditigibles, the modern Zeppelin being fitted with motors 
of about horse-power. The 5 er classified diri- 
Sy under three headings, which have been fully 

ealt with in these columns—viz., the rigid, the semi- 
rigid, and the non-rigid t The use of ballonets 
was described, and also of elevating planes. It was 
stated that at a s of 35 miles per hour, with the 
elevating planes of a lin balloon set at 15 deg., 
the upward thrust was 17,000 lb., equivalent to the effect 
provided by one gas compartment. The limitations im- 
posed by climatic conditions prevailing in thése islands 
were pointed out, and the opinion ventured that by these 
means we were protected from trouble from dirigible 
balloons in a manner almost equivalent to our protection 
by the surrounding sea. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 1. 

A DETERMINED effort is being made to prevent any 
further advance in the prices of iron and steel. A 
large amount of material was purchased last spring, 
with more or legs secrecy, for the purpose of creatin. 
scarcity, or an appearance of scarcity. Bessemer an 
basic pig were purchased in large quantities at 14 dols. 
a ton, and withdrawn from the market. This fact 
was not widely realised or properly appreciated. The 
effect of it was to bring about an advance in prices 
not warranted by the statistics of the trade. hen 
prices reached 19 dols. certain large interests called 
a halt. It was the intention to crowd the prices 
still higher. In view of this high price and upward 
tendency, independents were preparing to put up 
prices on merchant bars, plates, and sha that 
could not be sustained on such an artificial basis 
as was laid by the withdrawal of large quantities of 
crude material from the market. In consequence of 
this action of certain large interests which were led 
by the United States Steel Corporation, prices broke 
from 19 dols. to 17 dols. last Wednesday. It is now 
believed that prices will remain at this level, but this 
opinion is by no means universal. There are very 
heavy requirements yet to be covered, but that cor- 
poration is not in the habit of making mistakes in 
forcing prices downward. Last week sales of Bes- 
semer pig were 17,500 tons; the entire market is in 
a more settled condition for the present. The urgent 
demand for sheet bars is still felt. Speculators 
secured quite a supply. A number of plants have 
been brought down to part time, because of a 
shortage ot the crude-steel supply. Very few of the 
larger concerns are unwilling to sell their surplus at 
this time. The above corporation is determined that 
steel bars shall not go beyond 30 dols., although 
sales for spot delivery are made at from 1 dol. 
to 2 dol. less. Nothing definite can be said as to 
the range of prices for the first half of next year. 
While most manufacturers are fairly well supplied for 
three months, both they and others who are not so 
well supplied feel that the safer plan is to continue 
the policy of buying in advance. There are proba- 
bilities of a revival of the tariff agitation, especially 
with reference to Canada. If the tariff is enforced 
according to its strict letter, it is recognised that the 
Ottawa Ministry may strike back. If the maximum 
duties are enforced, such results may follow. Canada 
gives preferential advantages to the Mother Country, 
and is negotiating a treaty with France. An effort is 
being made to induce the President to exercise his 
authority to avert trouble in this direction. The 
geason thus far has been mild, and merchants are com- 
plaining of restricted business. 








CLEVELAND INstITUTION OF EnGinEERS.—This Institu- 
tion held a meeting on November 8, in the course of 
which the new President, Mr. Greville Jones, delivered 
an address containing a very large amount of useful and 
interesting information on the developments which have 
taken place in the coal and mining industries and in the 
iron and steel trades during the last year or so. He 
gave a list of the new collieries opened up through- 
out the United Kingdom ; he dealt with the improved 
winding-engines put down, with the substitution of elec- 
tricity for steam in colliery practice, the various types and 
numbers of coke-ovens in operation, iron-stone, iron 
works, steel works, capacity of steel-furnaces and mixers 
in use at various works, steel-furnaces, and other develop- 
ments. The address in question will prove invaluable 
for reference purposes, and its author deserves congratu- 
lations for its completeness. 





Tur Junior INserruTion or EnGineers.—With the 
permission of Mr. Maurice Fitzmaurice, C.M.G., Chief 
Engineer to the London County Council, a large party of 
members of this Institution recently paid a visit of in- 
spection, under the guidance of the resident engineer, 
Mr. Bb. H. Tabor, M. Inst. C.E., to the Embankment 
Wall Works for the New County Hall, Belvedere-road. 
The hall is to be erected on land reclaimed from the 
River Thames. This area, of about two acres, will be 
enclosed by an embankment wall nearly 600 ft. long, 
which is now being constructed. The new wall, which 
will be very similar to the Victoria Em on the 
opposite side of the river, is built of concrete,.with a 
granite facing down to low-water levwebumd with a granite 
parapet. It is being constructed inside a cofferdam, can- 
sisting of a single row of 14-in. Oregon pine piles, which 
have been driven into the Loadon oh » upon. which 
stratum the wall itself will be founded. Behind the wall 
is a continuous concrete raft, 5 ft. thick, on which founda- 
tion the main building will be erected. A width of about 
40 ft, next to the embankment wall will be vaulted, the 
top of the vaults will be paved and form a terrace. 
Special precautions have been taken at the end of the 
work next to Westminster Bridge in order to avoid dis- 
turbing the bridge foundations. With this object a 
caisson, 35 ft. by 20 ft., has been sunk by the compressed- 
air process close to the abutment of the bridge, and part 
of the wall will be founded upon it. At the conclusion of 
the visit, Mr. Percy Young (Member of Council) ex- 
pressed the acknowledgments of the members for all the 
facilities which had been extended in connection with the 
eccasion. 


AUTOMATIC VALVE-LOCKING 


GEAR. 


CONSTRUCTED BY MESSRS. FLETCHER BROS. (A.-U.-L.) (1908), LTD., ASHTON-UNDER-LYNFE. 









































On account of the many accidents that have hap- 

sane owing to junction-valves on an empty boiler 
orming one of a range of boilers, having been aecident- 
ally opened while the steam pressure was on the range 
side of the valve, it has long been felt that some simple 
form of automatic appliance which would prevent such 
opening was much needed. Such an apparatus we now 
illustrate above. It has been invented by Mr. J. A. 
Fletcher, of the firm of Messrs. Fletcher Brothers 
(A.-U.-L.), (1908), Limited, Ashton-under-Lyne, and, 
being very simple, can be mounted immediately under- 
neath the cross-bar, or bridge, of the valve, as shown 
in Fig. 1. Its action depends on the difference of 
pressure on the two sides of the valve. When there 
is steam in the range, but none in the boiler, a 
clutch is pushed automatically between a collar on the 
valve-spindle and the valve-bridge ; but when there is 
pressure in the boiler as well as in the range, the clutch 
is a out of position against the pillar of the valve. 
bridge. 

The means by which this is done will, however, be 
better understood on reference to the illustrations, 
Figs. 1, 2, and 3, which are respectively a vertical 
sectional elevation through the clutch, a vertical 
sectional elevation through the ram-cylinder which 
actuates the clutch, and a plan. 

It will be seen that there are two cylinders A and B, 
of gun-metal, which are bolted to the underside of a 
cast-iron box C carried by the pillars that support the 
cross-bar D. Working in these cylinders is a solid 
double-ended piston E, one end of which fits the cy- 
linder A, and the other end the cylinder B. These 
cylinders are respectively 1} in. and Z in. in diameter. 
At the middle part of ite length the piston E is en- 
larged, and has a collar at each end of the enlarged part ; 
between these collars is the gun-metal bridge-piece F, 
which is free to slide in slots shown at G in the cast- 
iron box C. The sliding bridge F is U-shaped, so as 
partly to surround the valve-spindle H, and a sufficient 
depth is allowed so that it can get into position be- 
tween the collar on the valve-spindle and the bridge 
of the valve underneath the box C. 

The action of the gear is as follows :—When a boiler 
in a range is let down ready for cleaning and repairs, 
the attendant closes down the valve, which makes 
room for the J-shaped bar F to enter into position 
between the collars on the spindle underneath the cross- 
bar. As the pressure in the boiler decreases and leaves 
the cylinder A, the piston in that cylinder, which is 
fed-with steam from below the valve-seat, is forced to 
the left by the pressure in the cylinder B, which cylin- 
der is in connection with the main steam range, and 
therefore has on it the pressure in that range. This 
pressure pushes the bar F into the locking position, and 
the valve cannot be opened. When steam is again re- 
stored to the boiler, the piston in the cylinder A, 
which is of larger diameter than the one in cy- 
linder B, receives the pressure and forces the semi- 
circular clip on the bar F against the pillar I out of 
position. 

The whole of the gear is encased, and a large indi- 
eator is placed in position on each side of the casing, 
with the word ‘ unlocked” in letters 1 in. long upon 
it, so that they can be seen from a distance. When 
the boiler is empty the movement of the gear covers 
up the first two letters ‘‘un,” and the signal reads 
‘*locked.” This is useful to show the attendant that 
he need not attempt to open the valve until the 
required pressure is attained. The cylinders are so 
designed as to area that the pressure in them is 
sufficient to prevent anyone opening the valves until 
@ pressure nearly equal to that of the steam in the 





range has been attained. 
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PATERSON’S PRESSURE FILTERS. 

WE illustrate on the opposite page large pressure 
filters which have recently been constructed by the 
Paterson Engineering Company, Limited, Amberley 
House, Norfolk-street, Strand, W. C., for the Parkgate 
SteelCompany, Rotherham. They have beendesigned for 
the purpose of removing large quantities of suspended 
matter from water used as boiler-feed supply. The 
system of construction may be seen in Figs. 1, 2, and 3, 
which are respectively a front elevation, a part sectional 
end elevation, and a plan. It will be noticed that the 
filters are arranged in duplicate, so that they can be 
cleaned without in any way interfering with the con 
tinuous running of the plant. The general arrange 
ment is clearly shown in the perspective view, Fig. 4, 
which is a reproduction from a photograph taken in the 
makers’ yard. 

Each of these filters is capable of dealing with from 
10,000 to 12,000 gallons of water per hour, and is made 
to withstand a pressure of 100 1b. per square inch. 
They are each 7 ft. in diameter outside, and 6 ft. 10} in. 
deep over the two seatings at the centres of the end 
plates. They are constructed of }-in. steel riveted 

lates, the ends being flanged and dished as shown. 
The arrangement of the various valves has been well 
thought out, as they are all placed so as to be readily 
operated at the front of the filters. 

In describing the action of these filters, we will con 
sider one only, as they are in duplicate, and will take 
the left-hand one in Fig. 1. The water entering the 
filter by the pipe at A, Fig. 2, is distributed round 
the inner circumference by the annular gutter shown 
at B, from which it falls on the filtering medium C, 
which consists of a special eye quartz sand, resting 
on a bed of pea gravel. The materials are supported 
by a steel diaphragm plate 4 in. thick, into which the 
gun-metal strainers shown at Dare screwed. Thes: 
strainers have phosphor-bronze screens, which are 
held in place by a nip-ring. Thesescreens have been 
used for many years in connection with the sand filters 
of Paterson’s water-softeners and oil-eliminators, and 
it has been found that they can be readily removed 
and replaced by unscrewing the nip-ring. a 

When the filter has become choked with impurities 
it can, in about five minutes, be cleaned in place, by 
first agitating the materials with compressed air frou 
an injector shown at E, Figs. 1 and 2, the air bein; 
admitted to each filter by means of the valves F and ( 
respectively. The air on entering the filter underneat! 
the filtering material is uniformly distributed throu,’ 
the whole bed by 130 jets in each filter. This thorough! 
loosens the bed, and scours the sand particles, free 
ing them from the impurities. When this operatic 
is completed a current of pure water is turned 
through the pipe H, underneath the sand, and th 
foul water is flushed over into the gutter B, and ov 
through pipes A and I to the drain. It will be seen 
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that the valves are so arranged that this can easily 
be done. 

The advantages claimed for this filter are that by 
the adoption of compressed-air agitation, it is possible 
to do away altogether with mechanical agitators, which 
break up the surface of the filter-bed. With air- 
agitation the surface is less disturbed, a flat filtering 
surface being maintained. This ensures a higher 
degree of purification, for it is generally recognised 
that the first inch or two of a filtering medium on the 
surface of the bed does practically all the work. The 
importance, therefore, of leaving the surface level 
is considerable. Another point is that compressed-air 
agitation effects pemerr eed economy in wash-water, 
as the bed can practically be thoroughly cleaned in its 
own volume of water, it being unnecessary to have the 
wash-water flowing during agitation, its only purpose 
being to carry the Renton. impurities into the waste- 
gutter. With mechanical agitators, on the other hand, 
it is essential that the wash-water should flow all the 
time, as the agitators cannot move unless the bed is 
floating. Incidentally also, air agitation ensures 
thorough aeration of the bed during cleansing, so that 
it is always kept fresh and sweet. 








Dock ror CuHitt.—The Chilian Naval Commission are 
inviting tenders for the construction of a new graving- 
dock in Talcahuano Dockyard. The dock will be 261 
metres (856 ft.) long, 35.50 metres (117 ft.) wide, and 11 
metres (36 ft.) deep over sill. 





BrazitiAN Torprpo-Boat Derstroyers.—The official 
full-speed trial of the Brazilian destroyer Alagéas took 
place on Friday, the 26th ult., on the Skelmorlie measured 
mile on the Clyde during boisterous weather, and the 
contract speed of 27 Knots, carrying a load of 100 tons, was 
easily obtained. The Ragtes is the seventh of the ten 
| destroyers ordered from Messrs. Yarrow and Co. by the 
| Brazilian Government; the Para, Piauhy, Amazonas, 

Matto-Grosso, Rio Grande do Norte, and Parahyba being 
| already in commission. These have been fully illustrated 
and described in ENGINEERING. 








Oxtngse [npustTRIAL Activity.—Though the extension 
| of railways in China has caused a large demand for con- 
struction material and rolling-stock, the importation of 
railway plant and material has decreased from a value of 
| 2,080,752/. in 1907 to 1,719,139/. in 1908. This indicates 
| great activity in the railway workshops in China, which 
can now turn out many kinds of plant that had formerly 
to be imported. Since China is making progress as a 
manufacturing country, it is in the direction of supplying 
| her requirements as such that the readiest opening for 
| the British manufacturer must be sought. Apart from 
|machinery for large undertakings, there are openings 
}in China for many kinds of smaller appliances in aid 
of hand labour. hus there is a demand in Western 
China for small cotton-spinning machinery and weaving 
looms, which must be cheap, strong, and easily worked. 
There is also a possibility of introducing pumps (hand 
or wind-driven) for drawing water from wells for irriga- 
tion. Again, the successful trial of two portable manual 
fire-engines (of British make) at Tengyueh, in the 
extreme south-west of China, su ts that such engines 
are suitable for other Chinese cities, and might find » 
considerable sale if pushed, 
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MARINE PROPULSION BY ELECTRIC 
MOTORS. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, December 7, Mr. James 
Charles Inglis, President, in the chair, the paper read 
was ‘Marine Propulsion by Electric Motors,” by Mr. 
H. A. Mavor, M. Inst. C.E. The following is an ab- 
stract of the paper :— d 

A comparative study of the methods of applying power 
on land to the propulsion of vehicles and other pu 
and of the mand on a adopted at sea, shows that, while the 
problems have much in common, there are differences in 
methods and in experimental results which have mutu- 
ally interacted from time to time between land and sea 
practice, tending towards assimilation, with a gradual 
improvement in the economic results in both cases. 

t first sight it would appear that on a ship the direct 
connection between the power generator and the pro- 
peller renders unnecessary the use of any intermediate 
transmission device, and so long as reciprocating steam- 
engines were the best attainable power generators, it was 
possible to correlate the speeds of the generator and pro- 
peller so as to gain the best efficiency of each. The steam- 
turbine and the non-reversible internal-combustion engine 
introduce a new set of conditions. On land the turbine 
holds the field for the largest powers, and because its 
speed of revolution is unsuited to any ordinary mecha- 
nical direct application of power for industrial purposes, 
its evolution a been directly associated with electrical 
transmission. These turbines are many of them of the 
same order of magnitude as the turbines used on ship- 
board, and therefore a comparison of economy in the two 
conditions is inevitable. 

Before the introduction of electric transmission the 
marine engineer had the more complete scientific data, 
and consequently the marine engine held the blue ribbon 
of economy, which now belongs to the turbo-electric gene- 
rator. Among the reasons for the higher efficiency of the 
land turbines are:—That the engineer on land is freer 
than is the marine engineer to adopt a suitable speed of 
revolution ; that the land turbine runs at approximately 
constant speed for all loads, and can therefore be 
run on the governor, rendering easier the application 
of superheat and augmented vacuum; that on land it 
is possible to subdivide the power-units to meet the 
conditions of varying load, and thus maintain at the 
smaller loads an mee not materially different 
from the efficiency at the full load of the system ; that at 
sea change of power is directly associated with change of 
speed, and the whole of the power units must always be 
in motion while the ship is in motion. The same engine 
has to run the ship at 10 knots and at 20 knots, although 
the power varies very widely between those limits. Also 
the high economy on land of power production associated 
with electric transmission is largely due to the possi- 
bility of exact measurement of power under all conditions 
of load, giving a complete knowledge of the eftect of all 
changes in the apparatus or in the methods of working it. 

The proposition here made is to provide an electric 
equipment intermediate between the prime mover and 
the propeller, extending the limits of practical economy 
in each by modifying the restrictions which the prime 
mover ae propeller impose upon each other, and pro- 
viding that the prime mover may operate at or near the 
constant speed required for the attainment of maximum 
efficiency and full power, and that the power expended 
in driving machinery not required for work is reduced to 
a minimum or entirely eliminated. At full power all the 
elements of the generating plant are in full operation, and 
the whole power resources can be concentrated on driving 
the ship. When full power is not required the generating 
plant may be shut down in sections. 

To accomplish these ends special motors have been 
designed which give the necessary changes of speed and 
direction, and permit of the advantageous combination 
or elimination of the power-generators. These motors 
involve no new electrical principle, but simply mechanical 
adaptation of well-known electric i Alternating 
current alone is available for the purpose in question, 
and normal motors have therefore a fixed speed of rota- 
tion which is a simple multiple of the generator speed. 

Two methods of speed change are proposed, each asso- 
ciated with a new form of motor. 

The principle of operation of the ‘‘ Spinner” motor is 
that an ordinary normal motor driving propeller at a 
fixed speed, with the shaft and propeller directly con- 
nected, is so arranged as to be rotatable as a whole about 
the propeller-shaft axis. This rotation is accomplished by 
a second motor concentrically arran outside the first, 
so that the main motor —— ma rotated in either 
direction—again at a fixed speed which is a simple mul- 
tiple of the generator speed—and the speed of rotation of 
the peepeneeceats and of the propeller in the water is the 
algebraic sum of the rotation of the main motor, and of 
the rotation imposed upon it by rhejauxiliary motor. 

As both motors are reversible, it will be seen that in 
each direction there are three speeds :— 

1. The speed of the main motor system: the middle 
speed. 

2. The _ of the main motor system minus the speed 
of the auxiliary motor system : the low speed. 

3. The speed of the main motor system plus the speed 
of the auxiliary motor system : the full speed. 

The combination may be designed for any three-s 
ratios, such as 1, 2, 3; 2, 3, 4, &c. Any intermediate 
speeds required are attainable by adjustment of the tur- 
bine or engine-governor, which can be operated economi- 
cally through a range down to about 75 per cent. of full 
speed. The same method is applicable to non-reversible 
internal-combustion engines. 

The ‘‘ Multiple” motor is an ordinary squirrel-cage in- 


wound with two or more independent electric circuits, 
each associated with a separate source of supply of 
energy. 

For example, the motor may be fed from two sources 
of supply at 25 and 50 periods respectively, the motor- 
windings being for 46 ook 92 poles. At full power and 
speed both windings are in operation under their most 
advantageous conditions; each of these windings results 
in a synchronous speed of 66 revolutions per minute. 
When the 25-period current is supplied to the 92-pole 
winding the s is 33 revolutions per minute. 

Either of these motors permits of one or more gene- 
rators being used together in the same mechanical 
system without electrical connections or synchronising 

evices. 

The author then goes on to discuss the application of 
electric propulsion to certain definite types of ship, and 
also gives diagrams illustrating the saving in space 
obtained. The examples worked out are as follow :— 

(i.) In a cargo vessel, of 840 shaft horse-power, the 
normal reciprocating engine equipment with a single 
screw would weigh 570 tons for engines, boiler, and fuel. 
The electrical equipment, consisting of three oil-engines, 
three motors, and three propellers, would weigh only 270 
tons, including fuel. Further, with coal at 20s. per ton 
and oil at 40s. per ton, the saving in fuel cost on a total of 
17/. would be 5/. 0s. 6d. per day at full power. 

(ii.) In a similar cargo vessel gas-engines might be used. 
Taking an equipment of 770 shaft horse-power, and using 
three gas-engines and one multiple motor, the respective 
weights of the normal and proposed equipments would be 
446 tons and 229 tons. The consumption of fuel shows an 
equally favourable comparison. 

(iii.) A third cargo vessel, but of 1030 shaft horse-power, 
is worked out for the purpose of illustrating the applica- 
tion of steam-turbines to the multiple motor. One plant 
drives the ship under normal conditions ; extra power is 
supplied by a small turbo-generator, and is used to keep 
up the ship’s speed in heavy or contrary weather. 

(iv.) On a passenger vessel of, say, 16,200 shaft horse- 
power the electrical equipment permits of a sub-division 
of the plant, so that at ship-speeds lower than the maxi- 
mum only part may be run, and that at full power. This 
advantage is gained without loss in full-power economy 
and without additional complication. 








Tue Royat Instirvution.—The following are the lecture 
sounquvente at the Royal Institution before Easter :— 
Mr. . Duddell, a Christmas course of six illustrated 
lectures on modern electricity, adapted to a juvenile 
auditory: (1) ‘First Principles;” (2) ‘‘ Electrical In- 
straments;” (3) ‘‘ Réntgen ys;” (4) ‘“‘The Genera- 
tion of Electricity ;” (5) ‘‘ Electric Oscillations ;” (6) 
‘* Electric Lighting ;” Professor W. A. Herdman, three 
lectures on the ‘‘ Cultivation of the Sea;” Rev. 
C. H. W. Johns, two lectures on ‘‘ Assyrioclogy ;” 
Professor F. W. Mott, Fullerian Professor of Physi- 
ology, R.I., six lectures on ‘‘The Emotions and their 
Expression ;” Major Martin Hume, two lectures on 
‘* Kurope’s Debt to Medieval Spain ;” Professor Silvanus 
P. Thompson, three lectures on ‘Illumination, Natural 
and Artificial;” Mr. A. J. Finberg, two lectures on 
Turner; Dr. H. Walford Davies, three lectures on 
‘** Music in Relation to other Arts;” Professor Sir J. J. 
Thomson, Professor of Natural Phil hy, R.I., six 
lectures on ‘‘ Electric Waves and the Electromagnetic 
Theory of Light.” The Friday evening meetings will 
commence on January 21, when Professor Sir James 
Dewar will deliver a discourse on “ Light Reactions at 
Low Temperatures.” Succeeding discourses will prob- 
ably be given by the Rev. Canon Beeching, Professor 
W. Bateson, Mr. C. E. S. Phillips, Professor H. H. 
Turner, the Rt. Hon. Lord Rayleigh, Dr. Charles Chree, 
Dr. H. Brereton Baker, Professor Sir J. J. Thomson, 
and other gentlemen. 


Lasour Disputes 1n Hot-Water Suppty INsTALLa- 
TIONS.—The decision of Alderman T. Smith, J.P., the 
arbitrator appointed by the Board of Trade to determine 
the question of dispute between the Heating and Domestic 
Engineers v. Plumbers, referred to on page 661 ante, is as 
follows :—‘‘I decide that no claim has been established 
giving to plumbers the exclusive right to fit and fix all 
pipes and fittings in hard metals u in connection with 
ventilation, heating, warming, laundry, cooking, and 
general hot and cold-water domestic (or other) sup- 
plies or services. I therefore award and determine that, 
in the water area of the Leice ter Corporation, the de- 
marcation of work shall be as follows :—(a) All lead work 
in connection with hot and cold-water domestic (or other) 
supplies or services shall be plumbers’ work. All domestic 
waste, soil, or ventilating pipes above ground, from w.c.’s, 
baths, lavatories, sinks, or other sanitary conveniences or 
appliances, shall be plumbers’ work. (b) All other work 
in connection with ventilation, heating, warming, laundry, 
cooking, and general hot and cold-water domestic (or 
other) supplies or services; in which iron, brass, copper, 
or other similar hard metal is used, may be done either 
by hot-water, heating, and ventilating engineers, fitters, 
or by plumbers, as may be provided in plans or schemes 
prepared by hot-water, heating, and ventilating engineers, 
or by master plumbers, or others.” This completely 
vindicates the nght of the heating and domestic engineers 
to do the work in question, and establishes what they 
have maintained all along—viz., ‘‘that all lead work be 
considered plumbers’ work, but that a neutral line be 
taken as regards all iron, brass, copper, or other metal 
work, which may be executed by engineers or plumbers.” 
The plumbers’ contention that, irrespective of the metal 
used, the work is theirs and theirs alone, to the exclusion 





duction motor in all respects, except that its stator is 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 


Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market opened with a fairly firm tone, and 
2000 tons of Cleveland warrants were done at 50s. 2d. 
cash, 50s. 24d. eight days, and 50s. 54d. one month. At 
the close there were sellers at 50s. 2d. cash, 50s. 6d. one 
month, and 51s. 24d. three months. In the afternoon the 
market was again quiet, but prices were a shade firmer. 
The turnover was limited to 2500 tons of Cleveland 
warrants at 50s. 24d. and 50s. 3d. cash, 50s. 7d. twenty- 
nine days, and 50s. 9d. January 21. Closing sellers quoted 
50s. 3d. cash, 503. 7d. one month, and 5ls. 4d. three 
months. On Friday morning a stronger feeling prevailed, 
and business in Cleveland warrants was put seme at 
50s. 34d. and 50s. 3d. cash, 50s. 7d. twenty-one days, 
50s. 7d. and 50s. 8d. one month, and 51s. 3d. three months. 
The turnover amounted to 5000 tons, and sellers’ closing 
quotations were 50s. 4}d. cash, 50s. 8$d. one month, and 
51s. 4d. three months. A further advance took place in 
the afternoon, when about 5500 tons of Cleveland war- 
rants were dealt in at 503. 44d. cash, 50s. 5d. and 
50s. 6d. seven days, and at 50s. 9d. and 50s. 10d. 
one month. The closing prices were 50s. 6d. cash, 
50s. 10d. one month, and 51s. 6d. three months sellers. 
On Monday morning a firm tone again characterised 
the dealings in the market, and about 7000 tons of Cleve- 
land warrants changed hands at from 50s. 64d. to 50s. 8d. 
to 50s. 7}d. cash, at 50s. 94d. ten days, 51s. one 
month, and 51s. 7}d. and 51s. 8d. three months. Closing 
sellers quoted 50s. 8d. cash, 51s. one month, and 5ls. 9d. 
three months. Buyers of hematite offered 61s. 6d. three 
months, but sellers wanted 62s. In the afternoon the 
tone of the market was easier, and 8000 tons of Cleveland 
warrants were = through at 50s. 54d. and 50s. 6d. cash, 
51s. one month and January 13, and 5ls. 74d. three 
months. The closing quotations were 2d. down at 50s. 6d. 
cash, 50s. 10d. one month, and 5ls. 7d. three months 
sellers. On Tuesday morning the market was firm, and 
Cleveland warrants were done at 50s. 64d. cash, 50s. 11d. 
and 50s. 10d. twenty-four days, and 50s. 11d. one month. 
The turnover was 4000 tons, and at the close the 
prices kept firm, with sellers at 50s. 64d. cash, 50s. 11d. 
one month, and 5ls. 7d. three months. Hematite 
was quoted at 60s. 9d. cash and 62s. three months sellers, 
but there were no buyers. At the afternoon session the 
tone was firm, but the dealings were limited to 3500 tons 
of Cleveland warrants at 50s. 7d. cash, 50s. 11d., 50s. 104d, 
and 50s. 1ld. one month. Closing quotations were a 
fraction up at 50s. 7d. cash, 50s. 114d. one month, and 
51s. 74d. three months sellers. One lot of hematite 
chan hands at 62s. three months, with sellers over, 
and buyers at 3d. less. When the marked opened to- 
day (Wednesday) a fairly strong tone again prevailed, 
and 7500 tons of Cleveland warrants were dealt in 
at 50s. 8d., 50s. 8$d. and 50s. 8d. cash, and at 5ls. 
and 51s. 04d. one month. The close was firm, with 
sellers quoting 50s. 9d. cash, 51s. 1d. one month, and 
51s. 9d. three months. Hematite—500 tons—changed 
hands at 60s. 6d. cash, with buyers over, and sellers at 
60s. 9d. Forward buyers offered 61s. 9d. three months, 
but sellers quoted 14d. more. In the afternoon the busi- 
ness was confined to odd dates. The turnover was 6500 
tons of Cleveland warrants at 50s. 10d. five days, 51s. 04d. 
and 51s. 1d. twenty-three days, and 5is. 9d. February 28, 
and the close was firm at 50s. 94d. cash, 51s. 14d. one 
month, and 51s. 1@d. three months. There were sellers 
of hematite at 62s. three months. The following are tle 
market quotations for makers’ (No. 1) iron :—Clyde, 62s. ; 
Calder, Gartsherrie, and Langloan, 62s. 6d.; Summerler, 
63s.; and Coltness, 88s. (all shipped at Glasgow) ; Gle: - 
garnock (at Ardrossan), 63s. 6d.; Shotts (at Leith), 62s. 6d. ; 
and Carron (at Grangemouth), 64s. 


Sulphate of Ammonia.—An improvement falls to be 
noted in the sulphate-of-ammonia market this week, and 
with a better demand the quotation is firmer. For 
prompt business the price to-day is 11/. 7s. 6d. per ton, 
Glasgow or Leith. The total amount shipped from Leith 
Harbour last week was 1696 tons. 


Scotch Steel Trade.—With but three weeks of this year 
to run there seems to be some desire on the part of con- 
sumers to secure delivery of material before the various 
steel works close down for the annual holidays. Ship- 
building specifications are, consequently, rather more 

lentiful this week, and a demand from the Continent for 
Relterghetes is also reported. ‘The latter has come from 
buyers who have a preference for the Scotch manufac- 


‘|ture. The general export demand is quiet, and material 


for structural purposes is in less active request. No 
alteration has recently been made in the official list of 
prices. 

Malleable-Iron Trade.—No change has taken place in 
the condition of things in the malleable-iron trade of the 
West of Scotland, and specifications continue to be ex- 
ceedingly scarce. Export business at the present time 1s 
not very profitable, and there seems little prospect of 
better prices. 


Scotch Pig-Iron Trade.—A much improved demand for 
Scotch ordinary pig iron has been felt this week, prin- 
cipally on export account. Several lots have been fixed 
up for shipment to Canada in the spring, and quite a large 
uantity more is the subject of negotiation at the moment. 
nquiries are also in the market for something approacli- 
ing 40,000 tons, for delivery in Canada during next year 
For the home market a fair business exists. With regard 
to hematite, there has been little change in the position, 
although there seems to be more desire on the part of both 
buyers and sellers to arrange terms for the first part ot 
next year, 





of any other trade, is entirely set aside and disposed of, 
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NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Death of Mr. G. W. Hawksley.—The death took 
last week of Mr. George William Hawksley, founder of 
the firm of Messrs. Hawksley, Wild, and Co., Brightside 
Boiler Works. He was only twenty-three years of age 
when, with Mr. Matthew Wild, he founded the present 
business in 1860. He declared that it was his constant 
aim to produce one of the best boilers in the market, and 
the firm have been particularly successful in that respect. 
The d gentleman leaves a widow, three sons, and 
two daughters. 


Tron and Steel,—There is little change in the position 
of trade in Sheffield, and there seems to be no prospect of 
a change until after the election excitement is over. The 
armament houses are only moderately busy, some of the 
departments being extremely slack, Orders are badly 
needed by those firms who are associated with the ship- 
building yards. Earlier in the year they had a fairly 
good run of orders for forgings compared with the busi- 
ness they are getting now. Boiler-makers are very 
quiet, and, like the heavy engineering shops, have 
practically to subsist upon —— orders. One or 
two makers of railway material have been receiving 
usual orders for tyres and axles, whilst others are badly 
off. Any optimism they might have had as to the 
home railway companies soon giving out more work 
has been rudely shaken by the placing of a contract 
in Germany. Crucible and_tool-steel makers report an 
increasing business with the United States, Germany, and 
South America, and it is unfortunate that they should be 
hampered at this juncture by the shortage of the supply 
of Swedish ores, and the consequent considerable rise in 
prices. However, the strike in Sweden .is practically 
over, only two or three iron-works %eing still idle. Some 
of the ports have closed a fortnight earlier than last year, 
to add to the difficulty of transportation, but Sheffield 
importers and forgers are gladly paying from 6s. 6d. to 12s. 
per ton more to get supplies. ey report that they have 
almost left out of account the steel-makers who have 
only home trade ; those who supply steel to America and 
other countries are keeping them busy. The local iron 
market is flat indeed, Mut although there is not much 
business doing, there is a more hopeful tone. Hematite 
occupies the best position. In the lighter steel trades 
there is activity among those manufacturers who have 
foreign connections, and this side of their works tends to 
improve. It is all the more perplexing, therefore, that 
there should be no corresponding improvement at home. 
File-manufacturers would welcome more discrimination 
on the part of the Government with respect to the mate- 
rial put into the contract files. The rigidity of the 
specifications does not succeed in guaranteeing the best 
files, but, on the other hand, precludes manufacturers 
from improving the standard, and at the same time 
obtaining a reasonable profit. The exports are better in 
the cutlery branch, with little or no demand at home. 
There is a fair business being done in cheaper qualities by 
the bigger silver-plate houses, but the smaller firms are 
nothing like busy. 


South Yorkshire Coal.—There is a slightly better tone 
all round, although things are rather quiet in regard to 
hard coal. South Yorkshire collieries have been tender- 
ing for next year’s railway supplies at prices fixed upon a 
pasis of 9s, 6d. per ton at the pit, which is an advance of 
ls., but there seems a disinclination to give orders on 
those terms. On the other hand, owners are showing 
very little disposition to yield.. There is better business 
in house-coal, more going away to London and the 
eastern counties. Underselling has unsettled . prices, 
however. In the other branches a fair amount of material 
is going away. 








“THE ENGLISHWOMAN’S YERAR-Book.”—This year-book 
and directory enters into its twenty-ninth year of issue. 
It is edited by Mr. G. E. Mitton and an honorary con- 
sultative committee formed of six ladies. The publishers 
are Messrs, Adam and Charles Black, and its price 2s. 6d. 
net. It gives interesting information on education, em- 
ployment and professions, medicine, &c., science, litera- 
ture, art, and so forth, and is completed by a very care- 
fully-prepared index. 

Tur INCORPORATED INSTITUTION OF AUTOMOBILE ENGI- 
NEERS.—At a meeting of the Incorporated Institution of 
Automobile Engineers, held at the Institution of Mecha- 
nical Engineers, Storey’s Gate, S.W., on Wednesday 
last, a paper was read by Mr. Archibald Sharp, entitled 
‘Pneumatic Springs for Road Vehicles.” In this paper 
Mr. Sharp dealt with shock absorption, and compared the 
resilionce of springs with that of the air-cushion, to the 
favour of the latter. He proceeded to describe a prac- 
tical form of cushion applied to cycles and motor-cycles, 
and adaptable to heavier vehicles, such as motor-cars. 
In the eyecles the cushion is placed under the seat 
or else is embodied in the verticals of the frame of 
the machine, special provision, of course, being made 
for the relative vertical motion of the frame and wheels 
thos introduced. The device produced by Mr. Sharp 
takes the form of a hollow cylinder made of stamped 
meet, closed at one end and open at the top. Inside 
Uns works up and down another hollow cylinder, 
an‘! the joint between the two is made with a rolling 
india-rubber mitten, fastened both to the interior and ex- 
tervor cylinders, This mitten is normally doubled, so that 
a ston of it takes the shape of a U inverted. en the 
ius.ie cylinder moves up or down, the limbs of the U alter 
in longth. The inside cylinder is closed at the top end 
pen at the bottom. Air is forced into this cushion- 
entering at the 
t satisfactorily. 


ine cevice by pumping through a pi 
bottom, The rubber mitten is said to i 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The somewhat favourable 
Board of Trade returns have had a slightly beneficial 
influence on the pig-iron trade, but the amount of busi- 
ness ing continues on only a limited scale. The 
situation statistically is steadily becoming worse. The 
output is excessive, and Cleveland pig iron is being sent 
into the warrant stores this month at the rate of about 
1100 tons per working day, and the stock there threatens 
soon to reach 400,000 tons. Such a stock, however, is only 
smal] compared with what has been recorded in the past, and 
traders are not at all alarmed at the additions, especially as 
the quietest time of the year has arrived, when increase in 
stocks is looked for. There is understood to be considerable 
stocks of both Cleveland and hematite pig at makers’ 
yards. Notwithstanding these facts, prospects are re- 
garded as decidedly brighter than they Rave been, and a 
general impression prevails that next year will be charac- 
terised by a considerable amount of activity. No. 3 g.m.b. 
Cleveland pig has been raised to 50s. 9d. for early f.o.b. 
delivery, and for next quarter the price is 51s. 6d. No. 1 
is 53s.; No. 4 foundry, 49s. 3d.; No. 4 forge, 49s.; and 
mottled and white, each 48s. 6d.—all for early delivery, any 
inquiry on forward account eliciting about 9d. above the 
foregoing quotations. There is very little passing in 
hematite pig iron, but producers take a firm stand, and 
values are well maintained. Makers look for renewals of 
contracts shortly, as a number are now reaching termina- 
tion, and several consumers are likely to be compelled to 
purchase soon. Nos. 1, 2, and 3 East Coast brands stand 
at 60s. for early delivery, whilst for next quarter 62s. 6d. 
is named, and for delivery further ah 65s. is asked. 
Foreign ore isstill idle, and quotations nominal. Coke is 
in very strong demand for local use, and medium blast- 
furnace qualities are fully 17s. 6d. for early delivery at 
Tees-side works. 


Manufactured Iron and Steel.—Very little new can be 
reported of the manufactured iron and steel industries. 
The outlook is a little more encouraging, but buying is 
slow. Advances in values of several descriptions in the 
near future are anticipated. Rail-makers, producers of 
shipbuilding material, and manufacturers of sheets, have 

orders on hand, having, in fact, contracts made 
sufficient to keep them well employed for some months. 
In some branches, however, there is still much room for 
improvement. Common iron bars are 7/. ; best bars, 
7l. 7s. 6d. ; best best bars, 7/. 15s. ; packing iron, 5J. 5s. ; 
iron —rs 6l.; iron ship-angles, 7/.; iron ship- 
rivets, 7/. 2s. 6d.; iron girder-plates, 6/. 5s. ; iron boiler 
plates, 7/. ; steel bars, 6. ; steel ship-plates, 6/.; steel 
ship-angles, 5/. 7s. 6d.; steel boiler-plates, 7/. ; steel rivets, 
7l. 10s. ; steel strip, 6/. 2s. 6d.; steel hoops, 6/. 5s. ; and 
steel joists, 5/. 12s. 6d.—all less the customary 24 per cent. 
discount. Cast-iron railway chairs are 3. 10s. ; cast-iron 
columns, 6/. 10s. ; light iron rails, 62. 7s. 6d.; heavy steel 
rails, 5/. 5s.; and steel railway sleepers, 6/. 10s.—all net 
cash at works. Iron or steel galvanised corrugated sheets 
stand at 11/. to 11/. 5s. f.o.b., less the usual 4 per cent. 


Shipments.—Clearances are poor. To date this month 
shipments of pig iron ave but 2140 tons per working- 
day, as compared with a daily average of tons to the 
same date last month, and an average of 2700 tons = 
sroggy = 4 for the corresponding part of December last 
year. patches of manufactu iron and steel this 
month are only small. 








““Wuo’s Wuo, 1910.”—The new edition of this well- 
known book has now appeared. It is published at the 
price of 10s. net, by Messrs. A. and C. Black, Soho- 


square, W., and now contains 2162 3. Like the 
former editions, it is sure to find a e in very many 
houses and offices, ‘‘Who’s Who” having me as 


essential to every-day life as any other dictionary. 





Tue Puysica. Society's ANNUAL Exurpition.—This 
exhibition, which is to be held on Tuesday, the 14th inst., 
at the Imperial College of Science and Technology, 
Imperial Institute-road, South Kensington, W., will 
differ from that of previous years in that it will be 
open both in the afternoon (from 3 to 6 p.m.) and in the 
evening (from 7 to 10 p.m.) Also short discourses will be 
delivered at 4 and 8 p.m. by Professor C. V. Boys, F.R.S., 
on ‘‘Soap Bubbles,” and at 9 p.m. by Professor 8. P. 
Thompson, F.R.S., on ‘‘Combinations of Mica and Sele- 
nite Crystals.” We understand that invitations have 
been given to the Institution of Electrical ineers, the 
Faraday Society, the Optical Society, and the Réntgen 
Society. Admission in all cases will be by ticket only, 
and therefore members of the societies just mentioned 
(including also the Physical Society) desi to attend 
the exhibition should apply to the Secretary of the society 
to which they belong. 





Tue InstirvTion oF Civin Enoingers: Srupgnts’ 
Meetinc.—At the students’ meeting, held at the Institu- 
tion on Friday, December 3, at 8 p.m., Colonel R. E. B. 
Crompton, C.B., M. Inst. C.E., in the chair, Mr. George 
Ingram, Stud. Inst. C.E., read a paper on ‘“‘ The Design 
of Generating Stations.” The author, having discussed 
at length the conditions influencing the choice of plant, 
went on todescribe a su ted arrangement of plant for 
a shipyard, and for a large high-tension alternating- 
current station suitable for a bulk-supply scheme. The 
author concluded by showing a number of lantern-slides. 
An interesting discussion followed, in which the follow- 
ing gentlemen took part :—Messrs. C. J. Guttmann, E. 
Timothy, E. H. Spence, W. G. Fairweather, G. 

N. Smith, W. H. Pirrie, T. H. Williams, F. F. Arroya 
y Case, H. G. Butchart, and W, D, Pile 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam-coal trade has shown a quiet tone, 
and, in consequence of stormy weather checking ship- 
ments, stocks have increased, so that mpt deliveries 
have been obtained with difficulty. Forward inquiries 
have, however, been tolerably numerous, and quotations 
have shown, in consequence, little change. The best 
large steam coal bas made 16s. 3d. to 16s, 6d. per ton ; 
secondary qualities have ranged from 14s. 6d. to 16s. per 
ton. The best ordinary household coal has been quoted at 
15s. to 16s. per ton; No. 3 Rhondda large has made 
17s. 3d. to 17s. 6d. per ton. Foundry coke has brought 
19s. to 20s., and furnace ditto, 17s. to 17s. 6d. per ton. 
As regards iron ore, Rubio has made 16s. 6d. to 17s. per 
ton, upon a basis of 50 per cent. of iron, and_ charges, 
including freight, insurance, &c., to Cardiff or Newport. 


The ‘* Collingwood.” —The barbette equipment is com- 
lete, the last pair of 12-in. mountings and shields having 
n received. Connecting-up work has made such pro- 
gress that it will be possible for preliminary armament 
trials to take place soon after Christmas. 


Dowlais.—The local iron and steel works have been 
fairly active. Both the Big Mill and the Little Mill have 
had substantial outputs of tin-bar, billets, fish-plates, and 
light colliery rails. The production of heavy steel rails 
upon foreign and colonial account has, however, been 
comparatively moderate. 

The Bute Docks.—In co uence of the retirement of 
Sir W. T. Lewis, Mr. C. 8. mniss, general manager of 
the Cambrian Railways, has been appointed to su 
Sir William in the management of the Bute Docks. 
There were 177 applicants for the post. Mr. Denniss has 
been general manager of the Cambrian Railways for the 
last fourteen years. He was trained on the North-Eastern 
Railway at Hull, and has extensive railway and dock 
experience. Mr. Denniss was associated with the Hull 
Docks when they were taken over by the North-Eastern 
Railway Company. In 1893 he became district superin- 
tendent of the Stockton and Darlington section of the 
North-Eastern system, including the great Cleveland iron 
district. In 1895 he was appointed general manager of 
the Cambrian Railways, and he has now obtained a still 
more important appointment. 


The Swansea Valley.—The yield of pig has been about 
anaverage. The aggregate output of steel bars has also 
been of ordinary importance. The tinplate trade has 
continued brisk, and the coal trade has been rather more 
active. 

Water Supply of Cardiff.—A proposed acquisition of fur- 
ther land in connection with the construction of a new reser- 
voir in the Brecknock Beacons was discusssd by the water- 
works committee of the Cardiff Town Council on Friday. 
Mr. Priestley, borough water-works engineer, stated that 
the additional land was needed because Parliament had 
provided for an increase of 5 ft. in the depth of the reser- 
voir. He estimated that the cost of the deeper reservoir 
would be 290,000/., which did not include the cost of the 
land now required. This land, however, would be let at 
a remunerative rental, so that, in reality, the total cost of 
the new and deeper reservoir would not exceed 290,000/. 
The new reservoir will have a water area of 144 acres, as 
compared with an area of 51 acres of the No. 1 Beacons 
reservoir, and 42 acres of the Cantref reservoir. The 
capacity of the new reservoir would be over 1, 200,000,000 
spliens Cantref has a capacity of 323,000,000 gallons, 
and the No. 1 reservoir a capacity of 345,000,000 gallons. 
The actual cost of Cantref was 160,087/., and that of No. 1, 
213,353/., while the cost of the newer reservoir, with a 
capacity four times as great as either of the other two, is 
estimated at 288,000/. 





Tue Reppaway Scate anp CaLcuLtaTor.—-We have 
received from Messrs. F daway and Co., Limited, 
Pendleton, Manchester, a copy of their card forming a 
yarn counts converting-scale and twist yarn caloulator, 
which will ap more particularly to spinners and 
manufacturers in the textile industry. 

MemorIAL WINDOW TO THE LATE Sik BENJAMIN BAKER, 
K.C.B.—On Friday, the 3rd inst., there took place in 
Westminster Abbey the dedication of a window placed in 
the nave in memory of Sir Benjamin Baker, K.C.B. - At 
the close of morning prayer the — and Canons, together 
with the Minor Canons and the Choir, proceeded through 
the Choir to the north aisle of the nave, where a short 
dedicatory service was held. In the course of this service 
the memorial window was offered to the Dean and Chapter 
by the Earl of Cromer on behalf of the donors, and was 
—— as part of the fabric of the church. The window 
has been designed and carried out by Mr. J. N. Comper, 
and forms part of a scheme of Kings and Abbots for the 
whole of the north aisle of the nave. There are two lights, 
each containing a figure undera canopy. In the left light 
is the figure of King Edward the Third (p. 1377), and in 
the right light that of Abbot Simon Langham. meath 
these figures are tablets held by angels, containing the 
words (1) In Memory of Sir Benjamin Baker, Civil Engi- 
neer; (2) Forth Bri ; Assouan Dam: B. 1840, p. 1907. 
There was a very representative attendance of engineers 
at the ceremony, including Sir William Matthews, 
K.C.M.G., the chairman of the Committee ; Sir John 
Wolfe Barry, K.C.B., Sir William White, K.C.B., Mr. 
Maurice Fitzmaurice, Sir Alexander Kennedy, Sir Alex- 
ander Binnie, Sir Ernest Cassel, G.C.M.G., P.C., Mr. A. 
C. Hurtzig, Mr. Basil Mott, and Mr. David Hay. After 
the dedicatory ceremony those present sapeootie’ to the 
Jerusalem Chamber, where they were addressed by the 
Dean of Westminster and the l of Cromer ; Sir W. 
Matthews and Sir John Wolfe Barry spoke in appreciative 


| terms of the subject of the memorial, 
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NOTICES OF MEETINGS. 


NortH oF ENGLAND INSTITUTE OF MINING AND MECHANICAL EN- 
GINBERS.—Saturday, December 11, in the Wood Memorial Hall, 
Newcastle-upon-Tyne, at 2 p.m. The following paper will be open 
for discussion :—‘* Automatic Cage Tub-S ” by Mr. T. Camp- 
bell Futers (Trans. Inst. M.E., vol. xxxviii., page 199). The fol- 
lowing papers will be read or taken as read: Some Results of 
E ents Made to Test the Effect of Sprayers upon the Mois- 
ture of Main Roads at Brandon Colliery,” by Mr. L. Elwen ; 
“ Sinking the John Shaft at Hamsterley Colliery through Sand 
and Gravel by Means of Under-Hanging Tubbing,” by Mr. John 
Cummings ; “‘ Electric Shot-Firing,” by Mr. James Douglas ; “A 
Natal Co! liery a. and Underground Fires in Fiery Mines,” 
by Mr. William Taylor Heslop. A new reinforced-concrete mine- 
prop will be exhibited and described by Mr. F. Elford Gulley. A 
patent self-oiling colliery guide-sheave will also. be exhibited and 
descri by Messrs. Jno. Alf. Jackson and Son. 

Te InsTiTvTION OF MECHANICAL ENGINEERS: GRADUATES’ 
AssociaTion.—Monday, December 13, at 8 p.m., a paper will be 

read by Mr. Thomas Walmsley, Graduate, of London, on “ Planning 
and Equipment of Turbo-Generating Stations.” 

Tre Roya. 8H Socrery or Arts.—Monday, December 13, 
at 8 p.m., in the Hall, 117, George-street, Edinburgh. Mr. W. 
Allan Carter, M. Inst. C. E., President, will occupy the chair. The 
following communication will be made :—‘‘ Some Recent Develop- 
ments in the Use of Producer-Gas for Power Purposes” (with lan- 
tern illustrations), by Professor R. Stanfield. 

«% Roya. Socrery or Arts.—Mond 
8p.m. Cantor Lectures: “‘ Aeronautics,” by a hy by nl 
Turner. (Lecture IIL )}—Wednesday, Decem 15, at 8 p.m. 
“The Diamond-Fields of Brazil,” by Mr. Hugh Pearson. 

Tue Instrrution oF Crvin ENGINgERS.—Tu , December 14, at 
8p.m. Paper tobe read :—‘‘ Railway Si ling in India,” by Mr. 
Charles William Hodson, C.S.I., M. Inst. C.E.—Students’ meeting, 
Friday, December 17, at ’g p.m. Paper to be read :—‘* The Foun- 
dation and Construction of Dock-Walls,” by Mr. H. T. Tudsbery, 
Stud. Inst. C.E. . M. Dobson, M. Inst. C.E., will occupy the 
chair. Students’ visit Saturday, December 18, at 830 p.m., to 
the printing works of Messrs. Edward Lloyd, Limited, Salisbury - 
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Tue Liverroo, Eneiweerine Socrery.—Wedn 
15, at 8 p.m., at the Royal Institution, Colquitt-street, when a 
— will be read by Mr. L. H. Chase, M. Inst. C.E., entitled 
** The Theory of Suspension Bridges.” 

THe Junior InstiruTion OF ENGINEERS : ae LocaL 
Section.—Wednesday, December 15, at 8 .» at the Great 
Western Hotel, Colmore-row, when Mr. H. pochunel h’s paper on 
“ by Design and Maintenance of a Cement Works * ” will be read 
and di 
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THE POTENTIALITIES OF THE 
AIRSHIP IN WARFARE. 
Frevp-MarsHat Lorp Roperts and Admiral 
Sir Gerald Noel, presiding in succession at a 
meeting of the Royal United Service Institution, 
on Wednesday afternoon, left no uncertainty as 
to their views regarding the potentialities of air- 
ships and aeroplanes in future warfare. The occa- 
sion was a lecture by Major B. Baden-Powell, late 
of the Scots Guards, in which, with judicial tem- 
perateness, he considered the whole question of the 
effect which airships were likely.to have on naval 
and field operations. It is true that the subject 
was considered more from the military point of 
view, having reference more to the use of airships, 
rather than from the design standpoint, but it is 
as important for the designers of mechanical 
appliances to study the views of those who are to 
use the machines as to investigate scientific pro- 
blems connected with their design. One point 
soz |seemed to be clearly established throughout the 
one 


307 | the ships intended for warfare must differ in im- 


or for commerce. In the case of the aeroplane it is 
important that the structure of the planes should 


minimum of damage to the planes, and, therefore, 
have the least effect on stability. Thus the fracture 


volve the failure of the whole plane. In the case of 
dirigible ships, again, it may be found desirable, as 

it is possible, to protect the propelling machinery 
from such bullets. As to the envelope, it seems to 
be accepted, as shown by experiments in German 
that perforations by bullets of the gas-bag should 
not greatly affect its carrying power, as, with certain 
material, the holes of themselves close up, while the 
amount of gas which escapes bears but a small pro- 
portion to the total. 

Major Baden-Powell found, in the performance of 
the — shi ang existing aeroplanes, grounds 
for confidence that they could realise the require- 
ments of the military officer in speed, elevation, 
and radius of action. He put the available 
speed at from 25 to 35 miles per hour, the 
height at 5600 ft., and the radius at 360 miles, in 
the case of the airehi ; while, as far as aero- 
planes were concerned, the greatest Speed was 
assumed at from 40 to 50 miles, the maximum 
altitude so far attained 2000 ft., and the greatest 
distance travelled 144 miles in 4 hours 17 minutes. 
As one of the speakers put it, what one has to 
consider is not so much what has already been 
achieved, but rather the possibilities of further 
advancement. The principal obstacle to the diri- 
gible is the great size of the hanger required for 
storage, but this may be overcome by utilising 
such depressions as quarries throughout the 
country. The variation in temperature, too, in- 
volves a serious change to the lifting power. 
Thus a difference of 40 deg. Fahr., which is not in- 
frequent within twenty-four hours at almost any 
season, involves a change in the capacity for lifting 
of one-twelfth of the total, whilst damp and snow 
also create difficulties. As to the aeroplane, the 
gallant Major did not seem to place the same 
weight as others upon the inability of the aero- 
plane to hover over its prey, considering that ty 
stopping the propeller the machine could be allowed 
to fall vertically, which would be equivalent to 
arresting progression, while the same result could 
be achieved, in the event of a strong wind, by 
turning the machine to face the wind. The diri- 
gible, he agreed, in this respect has material advan- 
tages. Although the reduced density of the air at 
an elevation of 5000 ft. would require an addi- 
tion of 20,000 cubic feet of gas to the volume 
required to lift the ship, a dirigible balloon 
could rise more quickly by discharging ballast, and 
could carry a greater weight of passengers and of 
ammunition, although half -a-dozen aeroplanes 
might do the same work and cost less. If the 
engine oe it would not be compulsory to 
descend, and for the same reason it could remain 
longer in the air without running the agen On 
the other hand, the aeroplane was smaller, easier 
to manage on the ground, cheaper, more quickly 
made, more easily repaired in the field, was com- 
paratively invulnerable, was not affected by atmo- 
spheric change, travelled faster, and presented a 
smaller target. 

There seemed. to be a consensus of opinion at the 
meeting against the over-estimation of difficulties of 
aerial navigation even in darkness, and Colonel 
Capper referred to the value of practice with balloons, 
whereby trained aerial navigators could pick their 
way with surprising facility in the dark and even in 
slight fogs. In this respect the dirigible has enor- 
mous advantages, especially when working on com- 
pass bearings. Major Baden-Powell gave some 
results as to the average velocity of the wind at 
various altitudes for this country and for Germany. 
At corresponding altitudes in Germany the velocity 
was considerably less. Thus at ground-level the 
average for England was 13 miles per hour; at 
1500 ft.,. 28 miles; at 3000 ft., 30 miles; and at 
5000 ft., 36 miles per hour. At Lindenburg, near 
Berlin, on the other hand, the rate at ground-level 
was 11 miles per hour; at 1500 ft., 20 miles ; at 
3000 ft., 21 at af and at 4500 ft., 21 miles. The 
Z ~ oN ship, therefore, seemsto have the advantage 

xyermany. Colonel Capper did not consider that 
sane variations in the wind velocity at different alti- 
tudes materially affected the navigation of the air, 
as the wind was fairly constant at a given altitude, 
and the navigator naturally ke = to this altitude, 
so that the navigation at night did not seem to raise 
any serious obstacle, even although the lights of 
towns in time of warfare were extinguished. 
One utility of the airship or aeroplane is un- 
doubtedly associated with reconnaissance work. 
Irrespective of the _ of travel, it is possible at 
great altitudes to discover opposing forces in a 
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to be penetrated on the ground-level. For prac- 
tical reconnaissance work, 10 or 15 miles was con- 
sidered a sufficient radius ; and for strategical work, 
40 or 50 miles, according to Major Baden-Powell. 
But Colonel Capper differed from this view, believ- 
ing that, as the radius of action was largely a ques- 
tion of fuel, it would be well to provide for very 
much wider range of observation ; because it me 
of the utmost importance to a general to know what 
was proceeding, even in distant towns, in the direc- 
tion of mobilisation and movement of troops. 

Aeroplanes would certainly be more useful for a 
raid, and indeed for movement of troops, than the 
dirigible ship; but it would be necessary, of course, 
to have a very large number of such aeroplanes 
carrying three or four men in addition to the driver. 
They would also be of considerable benefit for 
the carrying of despatches and communications, for 
duty with scouts, or for providing a coign of van- 
tage for a commander-in-chief during action. There 
seemed to be some difference of opinion as to the 
extent of destruction which might be done by the 
discharge of explosives; but on this point the 
potentialities are sufticiently serious to justify very 
careful consideration. Much of what has been 
written, of course, is applicable to naval warfare 
as far as reconnaissance work is concerned, although 
it is a point of doubt as to whether a destroyer 
with a captive balloon could not do better work 
than an aerial ship. 

We will not follow Major Baden-Powell into the 
more speculative field, as to the advantage of duels 
in the air between two dirigibles, a dirigible and 
an aeroplane, and two aeroplanes. An aeroplane 
attacking a dirigible, it was thought, would play 
the part of the hawk to the heron ; and as to an 
encounter between two flying-machines of corres- 
ser type, the advantage, of course, would 
argely rest with the one having the greatest speed 
and power of attack. This raises the question of 
the possibility of arming airships, and of the most 
suitable weapon to use. Major Baden-Powell con- 
templates eventually the use of some form of pom- 
pom, and a missile of the nature of a dart, with 

nife-like barbs, in order to cut the envelope of the 
airship ; whilst the application of various chemicals 
was suggested in order to set light to the hydrogen 
in the gas-cylinder. 

After all, however, the more serious problem 
from the national point of view is the means of 
defence against possible attack by airships, and it 
seems, in view of the undoubted activity of Ger- 
many in providing a fleet of airships, as if some 
systematic defensive measure were necessary. We 
must meet airship with airship, somewhat on the 
same principle that a battleship is built to meet the 
enemy’s ship ; and similarly it is essential that the 
enemy’s country must be our line of frontier in the 
air as on the sea. It is therefore incumbent upon 
the Admiralty as well as the War Office to offer every 
encouragement to the designers of aeroplanesin order 
to arrive at the best results to meet all conditions 
which may obtain. At the same time it is equally 
important that land defences should be provided, 
and these, it was generally agreed, should take the 
form of light rapid-firing guns, which could be 
readily fitted to the chassis of any motor-car. 
These guns would require, of course, to have a 
very high angle of fire, in order to combat an 
a travelling at an altitude of 4000 ft. or 
5000 ft. Aerial torpedoes, in the form of improved 
rockets, were suggested, as well as some form of 
aerial mines, suspended at short distances by small 
captive balloons, in order to protect zones over our 
cordite-supply factories and stores, over the great 
arsenals, and ship and ordnance-repairing establish- 
ments, and over points which week most likely be 
attacked because their destruction would most 
fully influence the maintenance of our forces. 








APPRENTICES AND THE LAW. 

AN important decision in tae Court of Session 
affecting the status of engineering apprentices in 
Scotland suggests the desirability of ieeuiinn the 
law relating to apprenticeship generally, not in 
Scotland only, but in the United Kingdom. Before 
doing this, however, it may be of interest to make 
a brief survey of the history of apprenticeship. 
Although the system is not of ancient origin, it 
was pretty well established throughout modern 
Europe as far back as the 12th century, when the 
guilds or corporations, established for mutual pro- 
tection in market towns, became popular through- 
out Germany, France, England, and Scotland. The 





London City Companies, or Guilds, are transformed 
survivals of the trading corporations of the Middle 
Ages, and the present-day law affecting apprentice- 
ship has grown in a haphazard fashion from the 
principle underlying the early foundation of the 
practice—that labour employed in mechanical in- 
dustries requires certain teaching and skill only to 
be obtained from experienced masters. 

In the reign of Henry IV. the eagerness of the 
most humble workers to apprentice their sons to 
trades in cities was so great that the nobility began 
to experience some difficulty in obtaining agri- 
cultural labourers on their estates, and therefore 
an Act was passed that none should put out their 
children as apprentices who were not possessed of 
land or rent to the amount of 20s. per annum. 
This restriction of apprenticeship to the yeomen 
class was afterwards relaxed in the City of London, 
where the mutual protection and independence of 
the guilds had become conspicuous. Apprentice- 
ship was essential in medieval times to the rise 
of the middle classes, and has had, perhaps, some- 
thing to do with the building up of this great 
‘*nation of shopkeepers.” To engage in a trade 
as manufacturer or dealer, it was at first necessary 
to have the ‘‘ freedom” of the fraternity in that 
trade, and outsiders were ‘‘ blacklegs,” as outsiders 
are still regarded by the trade unions of the 
present day. Entry to the charmed circle of these 
mutual protection guilds was only obtained through 
apprenticeship. These exclusive corporations were 
known as ‘‘ universities ;” in all of them the term 
of apprenticeship was seven years. Their aim was 
to protect and define the privileges of the members. 
As Adam Smith says, ‘‘ these have always been 
applied for with a view to obtain monopolies and 
increase the profit of the vendors, though under 
the pretence of the better government of trade.” 

There is no doubt these selfish restrictions had 
the effect at times of depressing and checking any 
widespread industrial — inthe Middle Ages; 
but absurd as these limitations were, they were 
recognised in the first ‘‘ Statute of Apprentices,” 
5, Elizabeth, c. 4. This Act provided that only 
the children of freeholders could be admitted to 
apprenticeship, and that only apprentices who had 
served seven years could be admitted to trade. 
From this time forward it may be remarked that 
the apprentice laws were never looked upon with 
favour by the Courts of Law. Lord Mansfield, in 
a leading case, said ‘‘the Statute of Apprentices 
was a penal law in restraint of natural rights.” 
The statute of Elizabeth was not repealed for 250 
years, and in the meantime, because of its un- 
vopularity with the lawyers, many anomalies arose. 

odern conditions made a new Act absolutely 
necessary, and in the Act of 54, George IIL., c. 96, 
the Elizabethan law was repealed in so far as it 
removed the restriction as to trading by appren- 
tices. Apprentices were thus made free to trade 
anywhere in England, except within the jurisdic- 
tion of London and the corporate towns. But 
modern trade conditions necessitated the further 
removal of the restrictions as to corporate towns, 
and nowadays, of course, apprenticeship, as origi- 
nally understood, has lost its meaning, and the 
common law right of every person to trade where 
he likes is fully recognised. The jurisdiction 
of the guilds in corporate towns over appren- 
tices was removed by the Municipal Corporation 
Act, 1835, and the last vestige of such peculiar 
jurisdiction is confined to the City of London, 
where in the Guildhall the ancient ‘‘ freedom” is 
only now a fictitious honorary privilege, conferred 
upon distinguished persons. 

In Ireland the terms of apprenticeship were less 
strict than in England, as it was the English policy 
to encourage settlers there ; and in the linen trade, 
for example, the term was only four years. 

In Scotland, as Adam Smith has noted, the rules 
of the guilds were less oppressive, and therefore 
more lax than anywhere else. The term of servi- 
tude in Scotland varies in different trades and in 
different districts. There is no strict law and the 
contract is not so seriously regarded by the Courts. 

In London more than anywhere else in the 
United Kingdom was the status of the apprentice 
regarded seriously, and readers of history will 
recall that in the sixteenth and seventeenth cen- 
turies the London apprentices included sons of 
knights and squires, yeomen, and well-to-do trades- 
men, and were an independent and sometimes 
turbulent body. 

It will be recognised that nowadays the appren- 
ticeship indentures are no longer sacred and 
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important, as they once were; and yet appren- 
ticeship is still generally acknowledged to afford 
the most convenient access to proficiency in a 
trade, and even the technical schools cannot fully 
supersede the practical training in the workshop 
under an experienced master. The existing law, 
as far as it regulates the rights and duties of appren- 
tices, continues to be of no little interest and im- 
portance to those who would maintain good work- 
men in our trade centres. 

Some new legislation dealing with apprenticeship 
has, perhaps, now become necessary, but mean- 
time we may discuss the existing contract of appren- 
ticeship. Legally the contract may have no mone- 
tary consideration; but, whether there isa premium 
or not, the master is bound to teach the apprentice 
his trade, and the apprentice is bound to learn it 
and to serve the master. The Statute of Frauds, 
29 Chas. II., c. 3, requires every contract which 
cannot be performed within a year to be in writing. 
An apprenticeship for a year only may be arranged by 
verbal contract, but for any term of years a ‘‘ writ- 
ing” is necessary. The apprentice is bound by the 
contract of his parent or guardian, but the cove- 
nants are independent of the performance by the 
other side. No particular form of agreement is 
necessary, but the mere mention of teaching by the 
master is not enough to constitute a contract of 
apprenticeship if it is otherwise a contract of hiring 
and service. It isa mistake to suppose that ‘in- 
dentures” are essential fo every apprenticeship 
contract. If in the contract there is no stipulation 
to teach as well as to serve, there is no appren- 
ticeship created, and to avoid the mistake after- 
wards of construing it as a mere contract of hiring 
and service, the word ‘‘apprentice”’ should never 
be omitted. 

It is not necessary that there should be a premium 
on to the master to constitute an apprenticeship. 

f the agreement is attended with the solemnities of 
a deed, and one object is to instruct the party serv- 
ing, this will be an apprenticeship, and not merely an 
agreement for hiring and service. In a case where 
there was a written contract whereby a person con- 
tracted to learn sawing for one year and take 7s. 6d. 
rising to 8s. a week out of every 20s. earned by the 
master and the learner, it was held to be a contract 
of apprenticeship, and not of mere hiring and ser- 
vice. In another case a lad contracted to serve for 
the purpose of being taught a trade, and in con- 
sideration of so learning, he was to serve for three 
years at 6s., 7s., and 8s.a week. An agreement 
was to be prepared, but was never written, and, of 
course, no premium was paid. It was held this was 
only a contract of service. An agreement in 
writing to remain two years with an employer to 
learn a trade was held not to be an apprenticeship 
contract, because the master had not entered into 
a covenant to teach. 

At common law a minor, without his parents’ 
consent, may enter into an apprenticeship contract 
if it be for his benefit; then it binds him. An 
alien can now, of. course, take an apprentice, 
and adults may bind themselves as apprentices. A 
minor cannot be sued upon the apprenticeship con- 
tract, and hence the practice of the parent or 
guardian to join in the execution of the indenture. 
In a case where a father covenanted that the 
apprentice should account for his master’s goods 
and money, the father objected that he covenanted 
for himself to pay the agreed premium, and did not 
covenant that his son should *‘ truly account,” &c. ; 
but the Court held it was a joint covenant, and the 
father, as a party to the indenture, was liable for 
the intromissions of his son. But unless a father is 
named as a party to the indenture, and expressly 
stipulates for his son’s integrity, the father can 
hardly be said to be liable. The assent of the 
apprentice is always necessary. An apprentice must 
execute the indentures, but a minor may have his 
name affixed. Thus the presence of the apprentice, 
who is a minor, presumes his assent, and his 
execution of the indentures, which is essential, is 
sufficiently performed if he hand the indentures to 
the master, even when a third party, as agent, has 
signed for him, or his parent or guardian. Inden- 
tures of apprenticeship must set out the considera- 
tion, and must be duly stamped, the stamp duty 
being paid by the master—2s. 6d.—whether there 
is a premium or not. ; 7 

The apprenticeship is ended by. effluxion of 
time or by death of either of the parties, but is not 
dissolved by the master’s bankruptcy, unless ex- 
pressly stipulated. The indentures may be can- 

Where a master con- 
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verts his business into a limited company, and 
remains in the business, he can still bind his 
apprentice. An apprentice bound to a limited 
company is freed from his service on the dissolu- 
tion or liquidation of the company. This does not 
apply to the reconstruction of a company when the 
work of the business, is not suspended or changed. 
A contract of apprenticeship made with a firm is 
ended by the dissolution of the partnership, and an 
apprentice cannot be assigned by the masters to 
their successors without the apprentice’s consent. 
If an apprentice is to be bound to a firm and to 
their successors, the stipulation must be expressed 
in the indentures ; and so also if one partner dies 
or retires and the partnership is dissolved, the 
apprenticeship is ended, unless a contrary stipula- 
tion is expressed in the indentures. 

A master in England has no right to dismiss his 
apprentice for misconduct, and the master’s remedy 
is to a court of summary jurisdiction or an action 
for breach of the covenants ; not even gross mis- 
conduct, and, perhaps, not even a conviction for 
felony, will justify dismissal of an apprentice. If 
an apprentice has gone for a soldier, his master 
can claim him while the apprentice has been only a 
month in the army and is still under age. If an 
apprentice is ill, it is the master’s duty to provide 
for him in sickness, as in health, to the end of the 
term. A master may be indicted for neglect to 
provide food and clothing, lodging, or other 
necessaries. This applies to indoor apprentices, 
but in present-day apprenticeships, like those in 
the engineering trade, it is usual to stipulate that 
outdoor apprentices shall be paid weekly wages in 
lieu of board and lodging, &c. 

According to Scots law, we understand the master 
has the right of dismissal in cases of repeated inso- 
lence, absence without leave, and disobedience, and 
for neglect of his business. Misconduct must be 
repeated, and repeatedly corrected, before dis- 
missal is justified. In Scots, as in English, law the 
apprentice, when his term is ended, is entitled to 
his discharge, and in Scots law the sequestration of 
the master dissolves the apprenticeship, and the 
apprentice has a claim for return of any fee paid, 
but no part of the fee is returnable on the death 
of the master. If an apprentice is bound to a 
firm, his apprenticeship continues to the end of the 
term though one of the partners dies, or retires, 
unless the death of a partner operates to dissolve 
the firm. 

In the engineering trade the law above dis- 
cussed generally applies, but it would appear from 
the recently-reported case of Royce v. Greig and 
Sons in the Couit of Session that there are many 
instances of apprenticeship that are not according 
to law, cither Scots or English. As we have 
already stated in this article, it is the law in 
England that apprenticeship must be distinct'y 
declared in the agreement, else it will appear 
to be a mere contract of service. The Lord Ordi- 
nary held in Royce v. Greig that no relevant aver- 
ment of apprenticeship had been produced, and 
that no trade usage can be imported to make such 
an agreement, as appears in this case, an apprentice- 
ship ; and therefore the employers, in dismissing 
the youth in four years, can, it seems, rely on the 
contract of service, which did not bind them as an 
apprenticeship contract binds. Thismay be an excep- 
tional case, but if it is common, the trade unions of 
the engineeringtrade should seeto it. To our English 
readers it may be explained that in Scots legal phrase- 
ology, the Lord Ordinary said, ‘‘as there was no 
writing condescended on, there was no relevant aver- 
ment of apprenticeship.” This means the ‘‘con- 
descendence” annexed to a summons ought to be a 
clear statement of the allegations which constitute 
the ground of action. Here in this case appa- 
rently it is not stated by the apprentice that his 
ground of action is a breach of apprenticeship con- 
tract, or perhaps the contract itself does not in 
itself give proof of any apprenticeship. There are 
Envlish cases also, as we have seen, where the 
ccitract was held by the Courts to be one of mere 
hire and service. 

We may say, in conclusion, that the decision of 
the Court of Session does not bind any English 
Court. If there be a matter here for appeal to the 
House of Lords, as seems possible, then the House 
of Lords’ decision will rule English cases as well as 
Scottish. 1f Royce’s indentures do not make it 


clear that the contract was that the employers 
siiculd teach and the apprentice should learn the 
ehyineering trade, then the contract did not con- 
stilute apprenticeship, and the House of Lords, if 


appealed to, probably would not give relief; it 
would be a matter then for legislation or for agree- 
ment between the trade unions of Scotland and the 
employers in the engineering trade to put the 
apprentice indentures in legal order. No careless 
‘trade custom” can over-rule the law of appren- 
ticeship. 





THE SMITHFIELD CLUB SHOW. 


Tue exhibit of machinery at the annual Show of 
the Smithfield Cattle Club, now open in the Royal 
Agricultural Hall, at Islington, cannot be said to 
contain much thatis new. There is, indeed, a very 
fine collection of all kinds of agricultural imple- 
ments, portable and traction engines, tractors, gas 
and oil-engines, &c., but most of these have been 
on view before, either at the Show held last year 
or at the Royal Agricultural Society’s gathering 
held in the summer of this year at Gloucester. 
Most of the engines and implements have now 
become so standardised that the makers can have 
little inducement to make alterations, their object 
being to dispose of as many of their machines as 
they can to their standard designs. There are, how- 
ever, a few new types which have not before been 
brought to the notice of the public, as they are 
during this week at the Islington Hall. 

Taking traction and portable engines as being 
perhaps the most conspicuous machines in the hall, 
Messrs. Clayton and Shuttleworth, Limited, Lin- 
coln—who have now exhibited for the fifty-second 
time at this Show—-have some very fine specimens, 
and exhibit two traction-engines that have not 
been on view before. They have been designed to 
meet the severe conditions experienced in con- 
tinuous hauling and thrashing. One of these is a 
compound, and the other a single-cylinder engine. 
In each the cylinders are bolted to a pressed-steel 
seating riveted to the boiler, and the high and 
low-pressure steam-chest covers of the compound 
engine are placed on the sides, instead of on 
the top of the cylinders, and the valves are 
readily accessible, and can be examined with 
great ease. The cylinders are lubricated by means 
of a positive mechanical lubricator, and the 
pumps are driven by gearing which reduces the 
speed of the plungers and lessens the wear and 
tear. By a special arrangement of the valve gear, 
it has been made possible to place the second-motion 
gear-wheels between the horn-plates, although the 
cylinders have external steam-chests. Usually these 
gears are placed outside the horn-plates, and the 
engine is made wider to suit. With the exception of 
the crank-shaft bearings, all the bearings are of cast 
steel, and are of the continuous oiling ring or chain 
type. Extra strong compensating gear, having six 
pinions, is fitted, an arrangement which is said to 
ensure absolute freedom from breakdowns. The 
draw-bar is so constructed that all the pull is taken 
direct from the hind axle brackets and horn-plates, 
the draw-bar being forged, to fit around the spigots 
of the hind axle-brackets, and securely bolted to the 
horn-plates. The axles are made of a special 
quality of steel, and are of large diameter, so as to 
withstand hard usage, and the gearing is made of 
the best crucible steel. These engines are beauti- 
fully finished, and are said to be very economical 
in working, the compound type consuming about 
4} ewt. and the single-cylinder about 5} cwt. of 
coal in ten hours’ thrashing. In addition to these 
engines the firm have on view a motor-tractor and 
some thrashing-machines. 

Messrs. Aveling and Porter, Limited, Rochester, 
exhibit among other things an 8-horse-power 
nominal ploughing compound engine, with two 
speeds for the road. It is fitted with an extended 
smoke-box for improved draught. The crank-shaft 
is balanced and has a central bearing in addition to 
the two outer ones, which gives the shaft ample 
support. The winding-drum is so arranged that it 
will wind at a very acute angle to the axis of the 
engine. In addition to this, the makers have on 
view one of their latest type of tractors with a 
Belpaire fire-box and a specially flanged bed for the 
cylinder, and also a road locomotive ; but the plough- 
ing-engine is the striking feature of the stand. 
They do not exhibit any road-rollers this year. 

Messrs. Richard Garrett and Sons, Limited, 
Leiston Works, Leiston, are, as usual, well repre- 
sented. Their exhibits include traction-engines, a 
thrashing-machine, and a road-locomotive. The 
chief feature of their stand this year, however, is 
one of their patent ‘‘S.S.” type single-cylinder 





traction-engines, which is fitted with a steam- 








superheater. It has been designed for driving 
thrashers, or other machinery, as well as for con- 
tinuous road-haulage. The superheater consists of 
coiled tubes, which are ten gre a specially con- 
structed chamber, through which all the hot flue- 

s from the boiler-tubes pass. The apparatus 
is placed in the smoke-box, and the distribu- 
tion of steam is effected by means of a balanced 
piston-valve instead of the usual flat slide-valve, 
which very much reduces the friction of the engine, 
giving it a high mechanical efficiency. It is stated 
that official trials have shown that this traction 
engine has been proved to use less coal and water 
by 30 to 40 per cent. than the ordinary type of 
traction engine with a single cylinder, using satu- 
rated steam, and less coal and water by 10 to 15 
per cent. than an ordinary type of traction engine 
with compound cylinders, using saturated steam. 
The engine is also fitted with the Garrett corru- 
gated fire-box, machine-cut gearing of best crucible 
steel, and a a special feed-pump. There are also 
on view at this stand a thrashing-machine and a 
road locomotive. 

Messrs. John Fowler and Co., Limited, Leeds, 
are, as one would expect, well to the front in their 
exhibit of ploughing and agricultural engines. 
They also exhibit a road locomotive and plough. 
Most of the well-known firms are also represented, 
but although their exhibits arc well worth atten- 
tion, they have mostly been shown before, Messrs. 
Marshall, Sons, and Co., Limited, of Gainsborough, 
have a representative collection of traction and port- 
able engines, a thrashing-machine, and screw-jacks, 
&c. They also show a 30-brake-horse-power agri- 
cultural oil-motor, a class of engine likely to attain 
considerable importance in the early future, and 
to the construction of which the firm have given 
much attention. Messrs. Ruston, Proctor, and Co., 
Limited, Lincoln; Messrs. J. and H. McLaren, 
Leeds ; Messrs. Brown and May, Limited, Devizes, 
Wilts; Messrs. Ransoms, Sims, and Jefferies, 
Limited, Ipswich ; Messrs. Davey, Paxman, and 
Co., Limited, Colchester ; Messrs. Wallis and 
Steevens, Limited, Basingstoke ; Messrs. W. Tasker 
and Sons, Limited, Andover, Hants; Messrs. Charles 
Burrell and Sons, Limited, Thetford, Norfolk ; 
Messrs. William Allchin, Limited, Northampton ; 
Messrs. J. and F. Howard, of Bedford ; and Messrs. 
William Foster and Co., Limited, Firth-road, Lin- 
coln, all exhibit traction or portable engines, trac- 
tors, and other agricultural machinery. 

There are a large number of gas and oil-engines 
in the Hall, nearly the whole of them of well-known 
standard types. Messrs. Crossley Brothers, 
Limited, Openshaw, Manchester, have a varied 
collection on view, including oil and gas-engines 
and suction plant, some of the oil-engines being of 
the portable type, carried on timber frames and 
iron wheels; these are, however, too well known 
to require description. The firm have also on 
view a very neat and compact arrangement of small 
gas-engine and dynamo, which is now suitable for 
electric lighting in private houses. The engine 
develops 1 brake horse-power, and the current 
generated by the dynamo is sufficient for twenty 
8-candle-power incandescent lamps. This little 
installation is very well thought out. 

The ‘‘ Blackstone” crude-oil engines are also well 
in evidence at the stand of the Blackstone Com- 
pany, Limited, of Stamford. These are of the 
portable and stationary types, which have proved 
themselves very handy appliances for general farm 
and other work. Messrs. A. Hornsby and Sons, 
Limited, Grantham, are also well represented by 
their collection of oil-engines, in addition to 
which they show a suction-gas producer which 
is provided with a rocking grate. Other oil-engines 
and gas-engines may be seen at the stands of 
Messrs. Fielding and Platt, Limited, of Gloucester ; 
the Campbell Gas- Engine Company, Limited, 
Halifax, Yorkshire; Messrs. J. B. Petter and Sons, 
Limited, Yeovil, Somerset ; Messrs. C. F. Wilson 
and Co., Constitution-street, Aberdeen; Messrs. 
Fairbanks and Co., 78-80, City-road, E.C. ; 
Messrs. Fairbanks, Morse, and Co., 87, Southwark- 
street, S.E., and others. An interesting collection 
of petrol-motors and agricultural appliances may 
also be seen at the stand of Messrs, H. P. Saunder- 
son and Co., Limited, Elstow Works, Bedford. 
Small portable engines for all pu s are rather a 
speciality of this firm. In addition to these 
exhibits, they have on view a model of a weed-and- 
sudd-cutting launch, which represents a larger 
machine supplied to the Egyptian Government, 

A small new appliance not exhibited before is a 
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spraying-machine on view at the stand of Messrs. 
Alfred Dodman and Co., Limited, King’s Lynn. 
It is intended for spraying different kinds of 
washes on hops and other plants, in order to pre- 
vent disease. It is very portable, and consists of 
a hand-worked gun-metal pump, which is actuated 
by a crank and ater wat | There is an air-vessel 
which surrounds the pump cylinder. The suction- 
pipe is provided with a strainer, and there is an 
agitator for keeping the compound that is to be 
sprayed well mixed. The spraying can be done 
at high pressure, and the pump is of sufficient 
power to work four spraying-nozzles when required. 
e Exhibition closes to-day. 








ON STRESS DISTRIBUTION DURING 
TENSION TESTS. 


By C. Atrrep M. Smita, B.Sc., Assistant-Pro- 
fessor, East London College (University of 
London). 

Tue object of this contribution is to publish certain 

data concerning stress distribution in direct-loaded 

tests. Everyone with experience in the testing of 
materials will probably admit the importance of 
determining as accurately as possible the streas at 
which elastic breakdown takes place. If the load 
is not evenly distributed, we require to know the 
maximum stress for the first part of the material to 
fail. What happens after elastic breakdown is ex- 
tremely indefinite. The stress on the part first to 
break down is not necessarily the mean stress on the 
specimen. As an example, if a circular test-piece, 
lin. in diameter, be loaded } in. eccentrically, then 

a portion of the material is subjected to twice the 

stress per unit of area obtained by dividing the load 

by the area of the specimen. 

This fact has been appreciated, for from time 
to time efforts have been made in the design 
of testing-machines and specimen-holders to ensure 
that the load shall pass as nearly as is possible 
through the axis of the specimen. 

There are two methods commonly employed for 
gripping specimens in tension tests. One of these 
is the wedge V grip method, and the other is the 
spherically - seated grip, with specimens having 
screwed ends, The former is obviously less satis- 
factory than the latter. It must not, however, be 
assumed that spherically-seated grips, of them- 
selves, ensure axial loading. Nevertheless, it has 
been very generally believed to be the case, because, 
by comparison with the wedge V grips, spherically- 
seated holders appear to allow the grips to pull in 
to line. That they form a very satisfactory flexible 
coupling cannot be denied. This is chiefly because 
they allow the specimen to be put into the machine 
without strain. It will be shown that, unless the 
load is placed very eccentric, the grips will not 
move when the load is applied. There is friction 
to be taken into account. 

It is clearly not possible to line up the two grips 
before the load is applied. It is usually assumed 
that as soon as the load is applied they automatic- 
ally line up. This assumption neglects the effect of 
friction of the seat. In the spherically-seated grips 
used by the author special efforts were made so that 
the screw-thread of the specimen-holder was, so far 
as possible, axial with the screw-thread of the nut. 
This is a possible source of error. 

We have to investigate how far the load can be 
placed eccentric on the spherical seat without 
moving it. 

The type of tension testing-machine used by the 
author had the usual knife-edge arrangement. This, 
of course, is of no assistance if the load is eccentric 
in a plane par: llel to the knife-edge. 

Let P be the force, and let it pass at a distance 6 
from the centre of the sphere. The reactions at 
every point on the surface, when slipping is about 
to take place, will consist of two parts: (1) a cen- 
traliy-directed reaction, and (2) a force equal to 
times this reaction, whose line of action is tangen- 
tial to the sphere, and whose horizontal component 
is parallel to the perpendicular from the centre of 
the sphere to the line of action of the load. 

Consider any plane section of the surface parallel 
to the line just mentioned, and forming the base of 
a cone of semi-vertical angle 6. Fig. 1 has been 
drawn to represent the spherical seat and the nut 
which is part of it. The specimen screws through 
the centre. The solid line with the hexagonal faces 
represents the grip proper and the outer dotted out- 


line the complete sphere of which its lower face | j999 


formsa part. At D and E the forces » Rare marked 


and the reactions constituting R are marked to show 
that they act along D A and E A, radii of the sphere 
of which A is the centre. ThenC D E is the base of 
the cone which has its apex at A. This base is taken 
on a plane which is parallel to the plane containing 
the line of action of the force P and the centre A 
of the sphere. The point B is the centre of the base 
of the cone. Then the angles B AC, B A D, 
and BA E are all equal, and each is called 6. 
Let the total force directed towards the centre 
from the intersection be R. If R were wholly in a 
vertical plane, the vertical reaction would be R sin 6. 
But R acts all round the spherical seat. Then the 
total vertical component will be less than R sin @. 
The frictional torque will be equal to R x p» x rsin 6, 
where r is the radius of the sphere. Now the sum 
of the vertical components for all such sections 
must be equal to P ; that is to say, that = R sin 8, 
integrated over the whole surface, is greater than P. 
Therefore the frictional torque, which is equal to 
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ur Rsin 6, must be greater than Pyr. But in 
order that there may be no motion of the spherical 
seat P 8 must be less than P yr; that is to say, the 
load may be eccentric by some amount greater than 
pr without moving the spherical seat. This means 
that if the radius r of the spherical seats is 1} in., 
and the coefticient of friction is 0.1, the 1 can 
be eccentric by at least 0.1 x 1.5, or 0.15 in., 
before the seats are moved. 

If the radius of the spherical seat is 3 in., it 
is clear that the load can be eccentric by at least 
0.3 in. before motion takes place. 

It should be noted that this is independent of 
the diameter of the specimen, but is directly pro- 
portional to the radius of the spherical seats. 

In the tests made by the author, the diameter 
of the specimen was 1 in., and the radius of 
the spherical seats 1.5 in. It would follow that 
if a ball became displaced, the load would be 
eccentric by at least 0.15 in., and the ratio of maxi- 
mum and mean stress would be at least 2.2.* In 
a test in which a ball actually did become displaced, 
the ratio of maximum stress to mean stress was 
found to be 2.96.+ 

From the above it is clear that the ratio must 
be greater than 2.2, and the result, 2.96, seems fair 
confirmation of the theory. In the tests made 





5 where 6 is the eccentricity of 


the load, and d is the diameter of the specimen. See 
Institute of Metals’ paper, ENGrnkerINe, November 5, 
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* The ratio isl: 148 














+ See Encingzrine, August 20, 1909, page 243, 


by the author calculations of the ratio of the maxi- 
mum stress to the mean stress have been tabulated. 
The actual value varies, of course, from test tu 
test. A fair average is 1.1. It is generally greater 
at the smaller loads. This will be seen from 
the author’s published curves. Figs. 2 and 3 show 
a representative tension test. Fig. 4 shows the 
variation in the ratio of maximum to mean stress 
during a test. In Fig. 2 the three curves obtained 
from the sphingometer strip readings are plotted. 
In Fig. 3 the same curves are referred to the 
edge of the specimen. The maximum stress on 
the specimen is calculated from these curves ; the 
method will be published in a paper to be read 
before the Institution of Mechanical Engineers, in 
London, on December 17. 

The ratio of maximum to mean stress is generally 
greater during tension tests than during tests in 
compression. This will be seen on reference to 
the table (ENGINEERING, August 20, 1909, page 243), 
leaving out the one extreme case which has been 
already mentioned, and those in which the stress 


big. 3. EXTENSION OF SPECIMEN IN THREE 
PLANES. 
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distribution was not calculated. The average ratio 
for tension tests on the A.D. specimens was 1.165 
in tension, and 1.059 for tests in compression. The 

mean ratio over all was 1.101. 

There are two reasons for the above-mentioned 
variation. The means of applying the Joad in 
compression are simpler, and with equal workman- 
ship greater accuracy of necessity results. Also, 
for compression tests a ball 1 in. in diameter was 
used instead of a 3-in. diameter spherical seat. 

A study of Fig. 3 reveals the fact that the stress 
distribution is better with heavy loads. ‘This is as 
would be expected, for with greater tensions the 
greater is the tendency to pull into line and bed 
down on the seats. 

It is probable that the variation of values for 
limits of elasticity which is usually noticeable in 
tension tests is due to this varying stress distribu- 
tion. It has been remarked that, although ulti 
mate strengths of various test-pieces may be con 
stant, elastic limits vary. It is necessary to estimate 
stress distribution to determine accurately the stres- 
at the elastic breakdown. Until this figure 1s 
obtained we cannot obtain very accurate estimates 
of the elastic properties of materials. 








NOTES. 
REORGANISATION OF THE UNITED STATES 
Navy DEPARTMENT. 

Tue report of the Secretary of the United State- 
Navy—Mr. George V. L. Meyer—reviews the pr: 
posals for the reorganisation of the Departmen‘ 
which are to be at once carried into effect, Ther 
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is thus to be created an Advisory Board of Officers, 
which, although not precisely the same, is analogous 
to our Board of Admiralty. Hitherto administra- 
tion has been by seven bureaux, and this has, 
owing to the growth of business, resulted in 
overlapping of duties, with consequent friction, 
if not undue expense. +Moreover, the officers 
of such bureaux are so intently absorbed in 
detail-work that their breadth of view on general 
questions is unavoidably circumscribed. At the 
same time, the business of the Navy Department 
has grown beyond the personal co-ordinating power 
of the Secretary. In order to remedy the defects 
of the present division of work amongst the bureaux, 
the Bureau of Equipment is to be abolished, and its 
work distributed amongst other departments. For 
instance, all machinery equipment will be dealt with 
by the Bureau of Steam Engineering, and the equip- 
ment for hulls by the Bureau of Construction. At 
the same time, there will be some rearrangement, so 
as to obviate overlapping. The main feature of the 
reorganisation, however, is the selection of four flag 
ofticers to aid, in an advisory rather than an executive 
capacity, the Secretary of the Navy. One of these 
will be concerned with strategy and tactics, the 
movements and disposition of naval vessels, and 
generally with the preparation of the fleet for war ; 
the second with all questions affecting navigation, 
medicine, surgery, law, and education; the third 
with the matériel of the fleet, including supplies and 
accounts ; and the fourth with inspection ashore 
and afloat, including survey of ships. These ofticers, 
it will be seen, resemble closely the Sea Lords of 
the British Admiralty, but there is the important 
difference that in the United States Department 
they will have no supervisory or executive power or 
authority. It is clearly stipulated, too, that they are 
not to burden themselves with details which belong 
to the bureaux. At the same time the duties of the 
Assistant-Secretary are to be increased in order 
further to relieve the Secretary. Another reform, 
which, again, may have been inspired by British 
experience, has reference to the organisation of 
the navy yards. The machinery department is to 
be under an engineer-manager, who will have the 
same responsibility as the shipyard manager. A 
new system of cost-accounting has been introduced, 
and, it would appear, not a day too soon, as the 
Secretary states that the accounting system ‘‘ vio- 
lates the fundamental principle that the man who 
does the work should not fix the charges on the 
work, and that the overhead or indirect charges 
are not being fixed in a uniform way, and 
do not accord with modern scientific practice.” 
It may be added that the Navy Estimates, which 
show a decrease. of about two millions ster- 
ling on the aggregate vote of the current year, 
provide for the laying down of two battleships of 
the ‘*all-big-gun ” type and one repair-ship. It is 
announced that the Department does not favour 
shipbuilding in the navy yards, and Congress is 
requested not to lay down any restrictions as to the 
awarding of contracts for new construction, either 
yeographical or otherwise. Recently some of the 
work was ear-marked by Congress for the Pacific, 
and it was provided that no firm should get more 
than one ship. 


A ReversisLte Marine O1n-Encine. 


hose experienced in the working of the two- 
cycle petrol engine have long known that it is 
| ssible to reverse the direction of rotation at will 
y first slowing down the engine and then pre- 
‘sniting the charge. The operation is one of some 
licacy, and has generally been regarded rather as 

n evidence of the skill of the engine attendant 
‘1 as a commercially practicable method of revers- 
By adding to the engine certain accessories, 

J. and G. Bolinders Company, Limited, of 
ckholm, have rendered this method of revers- 

a two-cycle engine both simple and certain, 
(on Thursday last Messrs. J. Pollock, Sons, 

‘ Co., Limited, of 3, Lloyd’s-avenue, E.C., had 
‘view at Blackwall a motor-driven fishing-boat 
ed with a Bolinders crude-oil engine of 80 horse- 
‘er, equipped with the gear in question. A section 
ugh one cylinder of the engine is annexed. 
cur the end of its stroke the piston A uticovers 
exhaust port G and an inlet H, through which 
previously compressed in the crank-case C, 

ers the cylinder D, sweeping out the products 
combustion in the usual way. On the return 
oke the air entrapped is compressed to 150 Ib. 

' square inch, a small jet of fuel being pumped 

' the cylinder just at the end of the stroke. 








This charge of fuel enters through the jet shown 
at F, and passes up into the vaporiser E, where 
it is automatically gasified and ignited. The 
pump which supplies the jet of oil is actuated by 
a striker driven by an eccentric, being returned 
after each stroke bya spring. The length of stroke 
is adjustable, and, further, by raising the striker, 
as in the ordinary ‘“ hit-and-miss” arrangement, 
the pump can be thrown entirely out of action. 
To reverse the engine the clutch is disconnected 
and the reverse lever moved over. This latter 
operation cuts out of action the fuel-pump, and the 
engine accordingly slows down. When the speed 
has fallen to a certain limit, a special pump comes 
into action, giving a jet into the cylinder at such a 
moment that the charge is pre-ignited, reversing 





the motion of the engine; the usual jet-pump 
immediately comes into play, and the engine con- 
tinues to run backwards. No skill whatever is 
required on the part of the attendant, who has 
simply to declutch and hold over the reverse lever 
until the engine changes its direction of motion. 
The engine exhibited by Messrs. Pollock had two 
cylinders, 13 in. in diameter by 13.4 in. stroke, 
its normal speed being 325 revolutions per 
minute. It is fitted with forced lubrication to 
every bearing, splash lubrication having certain 
drawbacks in the case of a two-cycle engine. 
The heat of the vaporiser in steady running is 
maintained by the explosions, blow-lamps being 
used only in starting up and when manceuvring. 
The boat to which it is fitted measures 60 ft. by 
19 ft. by 9 ft., and can be driven at 8 knots. The 
trip from Hamburg to the Humber was made in 
44 hours. Messrs. Pollock are building a barge and 
a launch engined on this system. 


A Unrtversiry ror Hone Kona, 


The British Crown Colony of Hong Kong is 
evidently willing to take an active part in assisting 
China to take advantage of the learning of the West, 
to enable her to assume her place among the progres- 
sive nations of the world. Some time ago, Mr. 
H. N. Mody, a native of India, who has been long 
resident in the colony, generously offered to pre- 
sent it with the buildings necessary to start 
a university. His original offer was to give the 
sum of 150,000 dols. for this purpose and a further 
sum of 30,000 dols. towards endowment. Plans 
of the necessary buildings were prepared, and 
as the Director of Public Works estimated that 
the buildings would cost not less than 290,000 dols., 
Mr. Mody undertook to provide them in accord- 
ance with the plans which he had apecored, no 
matter what the cost might be, stipulating, how- 
ever, that he should use on the buildings the 
30,000 dols. originally given for endowment, should 
it be required. Several of the wealthy residents, 
both British and Chinese, have given large contribu- 
tions to the fund, and these have been supplemented 
by others from the local banks, and it appears that 





there will be no difficulty about the money required. 
Itisintended that the proposed university shall have, 
at the outset, two faculties—viz., medicine and 
engineering, and that the existing College of 
Medicine, the Technical Institute, and the lucal 
branch of the Sanitary Institute shall be incorpo- 
rated in it, and it is yo that an Arts Course 
may be added. The Governor, Sir Frederick 
Lugard, is chairman of the committee, which has 
been formed to promote the formation of the 
a and he has taken a keen interest in the 


work, e has pointed out that Hong Kong, 
with its dockyards and electrical and other 
works, will afford practical instruction, which 


can hardly be rivalled in China for very many 
years; while the location of the University in 
a British Colony will, on the one hand, form 
an attraction to students who desire to obtain 
opportunities for colloquial English, and to acquire 
something of the Western atmosphere as well as 
the mere dry bones of knowledge, and, on the 
other hand, to professors, who might less willingly 
accept an exile in China. In the medical faculty, 
more especially, Hong Kong can offer facilities for 
practical anatomy in the dissecting-room, which 
Chinese prejudice, at present, at any rate, pre- 
cludes in China. The Hong Kong College of 
Medicine, which was founded in 1887, and which 
will become part of the University as its medical 
faculty, up till May of this year had had 111 
students, and of these 37 have become qualified 
as licentiates, most of whom have settled in the 
Colony, and are exerting a most useful influence 
in the direction of or omg | the native medical 
methods, and popularising Western medical and 
sanitary knowledge, while a considerable number 
of them are employed as resident surgeons in the 
hospitals for Chinese, as medical officers in charge 
of the public dispensaries, and as assistant medical 
officers on the railway works. In the Technical 
Institute, which will be develo into the Engi- 
neering Faculty of the proposed University, instruc- 
tion is given in the evening in mathematics, ma- 
chine drawing, building construction, field survey- 
ing, and allied subjects, in chemistry and physics, in 
the English and French languages, book-keeping, 
and short-hand. The Institute is furnished with 
a well-equipped laboratory. The lecturers are 
chiefly civil servants, recruited from the European 
staffs of the higher schools and the Public Works 
Department. In addition to what is being- pro- 
posed in Hong Kong in the way of educational work, 
what is called the ‘‘ China Emergency Committee,” 
of which Sir Robert Hart is the chairman, is 
making an effort to establish four medical colleges in 
different parts of China in connection with mission- 
ary work, and for which, it is said, a sum of not less 
than 100,0001. will be required. In addition, the 
Chinese Government is doing a good deal to develop 
Western education within the country, so that in a 
comparatively short time great social and economic 
developments may be expected, which will largely 
affect the relative positions of China and the 
countries of the West. 








JorDAN’s TABULATED WEIGHTS OF IRON AND STEEL. 
—The sixth edition of this most useful pocket-book has 
recently been issued, and contains a considerable amount 
of new matter, rendered necessary by the alteration 
which has lately’been made in the rules of Lloyd’s Register 
of Shipping by the adoption of a decimal system in the 
thickness of the various sections of the steel to be used in 
the construction of vessels for classification in that society. 
A series of weights and tables pe © re the subject have 
therefore been added to the book. They are based upon 
the British Standard Ship Sections as drawn up by the 
Engineering Standards Committee, sections which have 
been approved by the Committee of Lloyd’s Register 
of Shipping. The portions of the book relating to diffe- 
rent suihects are printed on differently coloured paper, 
either blue, pink, or white, as the case may be, which 
facilitates the operation of finding any information that 
may be required. For instance, a certain coloured paper 
may have printed on it weights of different bars or plates, 
while sectional areas may be printed on another coloured 

per, and so on. The hook includes the weight of all 

inds of merchant iron and steel, shapes, &c., areas, 
English measurements and their equivalents in centi- 
metres and millimetres, heights of steel angles and other 
sha where the thickness advances by fiftieths of an 
inch, as well as where the thickness ad vances by twentieths 
and fortieths of an inch. In fact, almost all the informa- 
tion that can ibly be required 1 ing iron and 
steel used in shipbuilding is given, besides a variety of 
other matter. e full title of the book is “* Tabulated 
Weights of Angle, Tee, and Bulb, Iron and Steel, and 
other Information for the Use of Naval Architects, Ship- 
Builders, and Manufacturers,” by Charles H. Jordan, 
M.I.N.A. It is published by Messrs. E. and F. N. Spon, 
Ltd., 57, Haymarket, London, the price being 7s. 6d. net. 
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SOME RECENT PATENT CASES. 


Many of the cases which have arisen in connection 
with Section 27 of the Patents Act, 1907, have been 
fully dealt with in our columns. Recently the Comp- 
troller has given three decisions of considerable in- 
terest. 

Kent's Patent, No. 3677, 1898.—This patent relates 
to mills for crushing and pulverising. The patentee 
did not contend seriously that the machine was not 
manufactured mainly abroad, but urged that there 
was adequate manufacture in this country at the 
present time, and that in any case the evidence dis- 
closed satisfactory reasons for any deficiencies. At 
the date of the application for revocation one machine 
had been made in this country, and a second machine 
was in course of construction. This second machine 
was finished before the date of the hearing, and a third 
machine was then in hand. The evidence also showed 
that the only manufacture abroad, outside the United 
States, was in Germany, and that the rate of sale there 
was an average of two machines per annum to the 
various countries supplied, including Germany. The 
demand for the machine in this country did not, at the 
moment, exceed two machines per annum, but the ar- 
rangements as to manufacture here were now such that 
ten or twelve machines per annum could be made and 
delivered. The Seenietier held that though there was 
no adequate manufacture in this country when the 
section became operative, the facts and statements pre- 
sented to him showed that there was at the moment a 
manufacture within this country sufficient to meet the 
demand for machines here, and that sufficient reasons 
had been given for the absence of a more extensive 
manufacture at present. 

Osborn and Another's Patent, No. 22,762, 1900. 
—This patent relates to improvements in valve- 
operating mechanism, the object being to provide 
means by which the length of the stroke given to a 
valve, particularly the exhaust-valve of an internal- 
combustion engine, by the operating cam may be 
varied. This method of regulation has now been en- 
tirely superseded, a throttle-valve being used to regu- 
late the supply of gas to the engine cylinders. The 
patent is now owned by The De Dion Bouton (1907), 
Limited, and they admitted that there was no manu- 
facture in the country, and that they have only sold 
the patented article as imported from France. The 
patentees advanced as satisfactory reasons why the 
patent should not be revoked: (1) that the patent is now 
no longer used for any practical purposes, and has not 
been in any general use since 1906; and (2) that as the 
patented article could only be used in conjunction with 
engines of a more or less complicated type, it would 
have been a useless and wholly unjustifiable expense 
from the date the section came into operation, or even 
from an earlier date, to have set up a manufactory in 
this country for the production of the patented 
mechanism. It was in evidence that since the date 
the section became operative, only 125 of the patented 
articles have been manufactured in France by the 
holders of the French patent, of which twelve had 
been sold in this country. It was further stated that 
the patented mechanism was now only included in the 
engine to prevent the necessity of making new 
designs or patterns and tools to meet the very 
small demand. The applicants for revocation admitted 
that the patent was of little or no value, inasmuch 
as the method of regulation had been entirely super- 
seded. It was therefore common ground between the 
parties that there is at present no practical utility in 
the invention, and that it would not be commercially 
advisable or practicable to produce the patented article 
by manufacture in this country. The Comptroller 
therefore came to the conclusion that primd facie the 

tentees had satisfied the onus cast upon them, as 
1e thought the fact that ther2 was no demand for the 
patented article, and it was considered as of little 
or no commercial value, must in almost every case be 
accepted as satisfactory reasons for non-manufacture. 

This case is interesting from a point the Comptroller 
had to deal with, and his dicta thereon. The applicants 
for revocation desired to obtain the revocation so that 
they could import the De Dion engines already alluded 
to, which contained the patented mechanism, of which 
no use was made. The applicants therefore urged that 
the Comptroller ought to disregard the reasons ad- 
vanced by the patentees for their inaction, and revoke 
the patent on the ground of abuse of monopoly, 
coupled with the fact that there was still some manu- 
facture carried on abroad. The abuse of the monopoly 
alleged consisted in: (a) that neither the present 
holders of the patent, nor their predecessors in title, 
had ever manufactured in this country, but that the 
entire manufacture had been carried on in France ; 
() that the English De Dion Bouton Company were 
possessed only of the British patents, and that they 
acted only as importers and distributors, making a 
profit on the transaction ; furthert that as importa- 
tion, except through them, was an infringement of 
their rights, they were enabled to, and did, commence 
actions against innocent purchasers of infringing ma- 
chines. The Comptroller felt considerable sympathy 





with these arguments, but he could not allow them to 
weigh with him to such an extent as to induce him 
to brush aside the reasons given by the patentees for 
their inaction, which were, in his view, otherwise satis- 
factory. But the Comptroller is not prepared tohold that 
even where satisfactory reasuns are given at the time 
of hearing, these cannot be rebutted or their efficacy 
destedsed by proof of direct abuse of the monopoly. 
However, generally speaking, the abuse of the mono- 
poly relied on must be an abuse which is connected in 
some way with the non-working of the patent in this 
country, or, in other words, which precludes the possi- 
bility of the establishment or development of a new 
industry in this country. 

Jottrant’s Patent, No. 28,807, 1904.—This patent, 
which was originally granted to Felix Jottrand, 
and by him assigned to a Belgian company, is for a 
method and apparatus for cutting plates and other 
metal articles by means of a blow-pipe or burner. The 
process consists in heating the object to be cut along 
the line of section by means of a blow-pipe, and simul- 
tanzously directing on the said line a jet of oxygen 
under pressure to effect the cutting of the object. It 
was practically admitted by the patentees that the 
manufacture, at the date of the application for revo- 
cation, was mainly carried on abroad. But they 
pleaded that they could give satisfactory reasons for 
their inaction, and that at the date of the hearin 
there was a substantial manufacture. It appear 
from the evidence that negotiations for purchase were 
commenced, before the patent was sealed, between 
the Belgian company and Brin’s Oxygen Com- 
pany, the present owners of the patent. These 
negotiations fell through at the time, but the Bel- 
gian company got into communication with other 
Knglish firms to ascertain whether they were pre- 
pared to purchase the patent, or take a license. In 
the end, Brin’s Oxygen Company again entered into 
negotiations, and bought the patent. The correspon- 
dence was very voluminous, and this and other facts 
placed before the Comptroller led him to think that he 
ought to accept as satisfactory the efforts made to intro- 
duce the manufacture into this country. The actual 
manufacture was not commenced until after the date 
when the section became operative, but it was begun 
before the date on which the application for revoca- 
tion was made. This manufacture was not large, and 
might not in itself have been sufficient ; but the present 
owners were able to prove that they are in a position to 
manufacture to a fully satisfactory and adequate extent, 
and that they are really proposing to carry on a genuine 
business in the sale of the blow-pipes and of their 
oxygen for the process. Since the application for revo- 
cation was filed a considerable manufacture of blow- 
pipes has been made in this country, and nothing 
appears to have been done by the patentees to prevent 
or endanger the establishment of a successful manu- 
facture of the article or the carrying on of the process 
in this country. The Comptroller therefore came to 
the conclusion that the reasons given for the inaction 
before the section came into force are satisfactory, and 
that there is sufficient evidence of adequate manu- 
facture at the present time. 








THE LATE PROFESSOR HILARY 
BAUERMAN. 

Wercgret to have to record the death, which occurred 
at his residence, 142, Cavendish-road, Balham, on the 
5th inst., of Professor Hilary Bauerman, F.G.S., Asso- 
ciate of the Royal School of Mines, Honorary Member 
of the Iron and Steel Institute since 1904, Honorary 
Member of the Institute of Mining and Metallurgy, 
and Associate Member of the Institution of Civil Engi- 
neers. He studied at the Royal School of Mines from 
1851 to 1853, of which school he was one of the earliest 
students. He also followed a course of studies at the 
Mining Academy, Freiberg, from 1853 to 1856. In 
1858 he acted as assistant geologist to the Geological 
Survey of Great Britain, and from the latter date 
until 1863 he was geologist to the North American 
Boundary Commission. In the following year, 1864, 
he carried out survey work and explorations in Sweden 
and Lapland. He was also subsequently engaged in 
"one work in Michigan, Labrador,-Arabia, Aden, 

voy, Missouri, India, Peru, Spain, Asia Minor, 
Carolina, Colorado, Mexico, Arizona, Brazil, Portugal, 
and Cyprus. He acted as lecturer and examiner in 
mining and mineralogy in various colleges in this 
country, and was from 1888 until quite recently 
oe soma of metallur, at the Royal Artillery 

llege, Woolwich. e was a member of the jury 
for the International Exhibitions held in London, on 
he Continent, and in the United States, commenc- 
ing with the Paris Exhibition of 1878. In 1897 he 
wags awarded the Howard Prize by the Institution 
of Civil Engineers. He was also a Gold Medallist of 
the Institute of Mining and Metallurgy. Mr. Bauer- 
man was always regular in his attendance at the 
meetings of the Iron and Steel Institute, and contri- 
buted very frequently to the discussions. He read 
his first paper before that institute in 1886, the subject 
being “ Blast-Furnace Slag of the Composition 





of Gehlenite.” He then, and at different times, mad: 
interesting contributions on the iron-ore mines he ha« 
visited in the course of his surveys and explorations 
throughout the world, and on mining and metallurgy 
at the various exhibitions at which he acted as juror. 
His last papers were entitled the ‘‘ Erzberg 0: 
Fisenerz,” which he read at the Vienna meeting in 
the autumn of 1907* ; and ‘Iron and Steel at the 
Franco-British Exhibition,” read at the autumn meet 
ing, 1908.t He took a prominent part in the work of 
the latter Exhibition, and was a juror for the metal 
lurgical department. He was the author of several 
treatises and books, among which may be mentioned 
‘* Descriptive Mineralogy,” ‘‘ Systematic Mineralogy,” 
and ‘‘The Metallurgy of Iron.” Mr. Bauerman was 
seventy-five years of age. The funeral takes place 
to-day at Brookwood Cemetery. 








NAVAL ENGINEERS. 
To THE Epitor OF ENGINEERING. 

Sir,—I should be pleased if you would spare me a 
little space in which to help ‘‘ Puzzled.” 

His chief difficulty seems to be that the instructional 
engineer officers at Osborne and Dartmouth are not given 
military rank, so as to impress the “‘ boys” with the 
importance of engineer officers. 

ut surely the most important thing to impress upon 
these “‘ boys,” and everyone else, is that an officer who has 
not received military training is of limited utility, and 
that it has therefore been considered desirable to intro- 
duce a new kind of engineer officer whose all-round 
training enables him to take over general military duties, 
as well as those in connection with engineering. I sug- 
gest that if and when the present engineer officers are 
given military rank, the scoffers will immediately want 
to know why so much trouble has been taken to produce 
a new and improved kind of engineer officer, capable of 
military and engineering duties, when the old kind is 
apparently suitable. 
, by a practical demonstration of the limited scope 
of the present engineer officers, the ‘‘ boys ” at Osborne 
and Dartmouth are encouraged to those great exertions 
necessary to enable them to obtain that all-round know- 
ledge required of the modern naval officer. 


I am, Sir, yours truly, 
December 4, 1909. 


B. D. 
To THE Epitor or ENGINEERING. 

Sir,—Readers of the correspondence in your columrs 
on the status of naval engineers may, perhaps, be in- 
terested to know the experience of a young friend of 
mine who has passed through Osborne and Destaseth 
Colleges, and is now afloat in one of the training ships 
for cadets. The boy undoubtedly has a natural bent in 
the direction of engineering, and I have lately endeavoured 
to ascertain to what extent this has survived his naval 
training up to the present time. 

Of the courses of engineering instruction at the college 
workshops he speaks with enthusiasm ; they evidently 
appeal to the constructive, or destructive, instincts of 
most of the youngsters. The instruction is given by 
engineer officers, who take part in the sports and amuse- 
ments of the cadets, and are very popular with them. 

It is, however, very clear that the cadets, even at this 
early stage of their careers, fully realise that these officers 
do not authority ; mm | the absence of that dis- 
tinguishing badge—the executive ‘‘curl”—has given to the 
boys this first impression that engineering in the Navy is 
regarded as of secondary importance. 

The transition from Dartmouth College into one of the 
sea-going cadet training ships was a step to further dis- 
illusionment. Here my young friend speedily found that 
the hot engine-room and the grimy stokehold were less 
attractive than the pleasant workshops of the colleges, and 
the strenuous duties of the sea-going engineer compared 
unfavourably with those of the deck officer. The lack of 
authority, too, so noticeable in the engineer officers of the 
college, was far more pronounced on board ship. 

He found that the engineer officer afloat has no 
authority, either over the cadets under training, or over 
the men of his department, and that all powers and 
discipline are vested in the officers of the executive branch. 
In these circumstances there is small wonder that this 
young officer, in common with his messmates, has resolved 
not to become an engineer. 

It would thus appear that the Admiralty, by with- 
holding from the engineer officers all vestige of authority, 
have unfortunately rendered this important branch of the 
naval service extremely unpopular with the cadets of the 
Selborne scheme. The scheme has been almost strangled 
at birth. The remedy is obvious, but its application 


must be speedy. 
December 6, 1909. 


H. 





Yours faithfully, - 
** RESPICE FINEM. 








ELECTRICAL PROPULSION OF SHIPS 
AND PROPELLER EFFICIENCY. 
To THe Eprror oF ENGINEERING. 

Sir,—Those electrical power engineers who have taken 
the trouble to investigate the matter of ship propulsion 
by means of electric motors will hail with delight | 
announcement made last night by Sir William Whit: 
who took upon himself the task of replying to some quet:: = 
that the writer of this letter raised in the discussion 01 * 
very interestin per on this subject by Mr. Henr) 
Mavor. Sir William White stated that he would ask t! 
meeting not to accept Mr. Durtnall’s statement in rey 


* See ENcrveenine, vol. Ixxxiv., pages 432 and 441. 


+ Ibid., vol. lxxxvi., page 453. 
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to the supposed inefficiency of the high direct- 
coupled peepeller, as Vice-Admiral H. J. m, C.E. 
the Engineer-in-Chief of the Fleet, had stated that the 
propulsive efficiency of the propellers on the most recent 
warships had not fallen below that of the older ships. 

If this be true, then it must be evident that either the 
older ships’ propellers were extremely inefficient, or that 
the propeller has been improved in design, as I sincerely 
hope is the case. f ‘ 

But it would be interesting to learn how it comes 
about that, after building a special trial launch for test- 
ing the various propellers before building the two large 
turbine-driven Cunard liners—and it must be also 
admitted that the very finest talent that could be ob- 
tained was employed on the design of the propellers for 
these vessels—that the propulsive efficiency of the 
Lusitania was found to be only 48 per cent. for the shaft 
horse-power delivered, when the vessel was travelling 
at 25.4 knots, and the revolutions of the propellers 
were running at the low figure of 185 per minute, 
while on vessels with propellers only running at 80 to 
100 revolutions per minute the tnt efficiency is 
often as high as 60 percent. This means that ins 
of requiring 68,500 shaft horse-power, the liner with slow- 
speed propellers would have only required about 54,800 
shaft horse-power, a saving of no less than 13,700 horse- 
power, to produce the same amount of thrust, or, what is 
the same thing, to propel the vessel at the same speed, 
with the same displacement ; this quite apart from the 
fact that in the scheme for electrical propulsion the tur- 
bines could be run at about eight to ten times the sj 
as the present direct-coupled ones. These higher speeds 
would have enabled superheated steam to be used with 
safety in such small diameter turbines. These two changes 
would carry with them a material saving in steam and 
fuel. 

It seems that the old argument is being adhered to by 

direct-coupled-turbine engineers—viz., that if the pro- 
peller is increased in efficiency, it will only affect the 
direct-coupled turbine ; but electrical engineers know full 
well that such increase in propeller speed, with the same 
efficiency as the low propeller speeds, if it ever did come 
about, would enable higher speeds to be given to both the 
turbine-generators and also the motors, which would 
make a further saving in both-weight and steam per 
horse-power delivered to such possible high-speed pro- 
vellers. 
It behoves the electrical ougiueoring profession to make 
a firm stand in rd to this matter. It is to be regretted 
greatly that such statements should come from high 
authorities in marine ay ower ey on the orthodox methods 
as these gentlemen are, but who, when publishing the trial 
results of certain vessels, only give the steam used ng 
shaft-horse-power, and not the steam used per ton of dis- 
lacement per mile travelled by the vessel, as it should 
= and without which knowledge a correct estimate 
cannot be obtained by the public. The steam used looks 
exceedingly small when taken per shaft-horse-power. 

However, I am glad to say that it will not be long 
before a vessel will be tried under proper sea-going con- 
ditions on the new method of propulsion, and then the facts 
as to what the true cost of propelling ships can really be 
shall be published in proper form. They will be drawn 
up on the lines above mentioned, and when the advocates 
of direct-coupling undertake to improve upon them, they 
will find their work cut out for them. 

I must say that it was very noticeable how few elec- 
trical engineers came forward at the meeting of Tuesday 
last to stick up for their rights in this most important new 
field of operations, while American and German electrical 
engineers are forging ahead. 

Yours faithfully, 
WiiiaM P. DurtTNatt, 
M.I. Mar. E., M.I. Auto. E. 
Electra House, Marine Parade, Herne Bay, Kent. 








“TRANSPORT ACROSS SYDNEY 
HARBOUR.” 
To THE Eprtor oF ENGINEERING. 

S:k,—Owing to the great importance of the subject, 
from an engineering point of view, an apology is hardly 
needed for recurrmg to this matter, in reply to the 
letter from Mr. H. ne, M. Inst. C.E., published in 
your issue of the 3rd inst. 

Replying to an article on the subject of the 19th ult., 
he takes the view that the Commissioners were right in 
recommending the three tunnels under, rather than the 
bridge over, the harbour, which latter the article favoured. 
With this matter Mr. Deane is especially qualified to deal, 
owing to his association with the construction of much of 
the London tube-work. In much of his letter there is 
agreement with the article, such as the lesser first cost 
of the tunnels and the practicability of dividing the work, 
and thus doing the whole piece-meal as required. 
ming to his disagreement, he refers to the possibility 
©: jnanufacture in the State for the tunnel work being 
i advantage, instancing cement. Surely the work is to 

constructed primarily for the advantage of the people 

» are to use it, and not for those who make it ; and 

aif the cement were made locally, and nothing was 
ported, the export from Australia, which would other- 

‘ have balanced the import, had it been required, 

\d not take place, and the labour to be expended upon 

1 export would not be employed. It would, there- 

. only be substituting one chen of labour for another. 
‘hen as to the question of the double break due to 
© ctrical working being a necessity of the tube, and 
only a contingency of the connecting suburban lines on 
1 side; this, as was shown, is a very uncertain con- 

eney, owing to the practically parallel case of the 

torian Railway Commissioners, who, after a long 
iulry, have just deeided against conversion for the 
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Melbourne suburban system. Mr. Deane dismisses this 
matter by pointing out the existence of a rumour that the 
Victorian Commissioners were guided by something 
other than efficiency. Assuming, merely for argument’s 
sake, that this suggestion inst this very efficient body 
of men could be justified, what is to prevent this “‘ some- 
thing other than efficiency” from affecting the equally 
able New South Wales Railway Commissioners ? 

It is assumed by your correspondent that a system of 
underground tube city lines is inevitable, even if involving 
breaks at each end ; but this is by no means certain. The 
bulk of the city railway traffic will be in connection with 
the suburbs ; there will be little of it local, the city being 
comparatively small, and well served with electric tram- 
ways. It is also elongated in the direction of the through 
traffic with which we are dealing. The business part of 
a is only about half a mile wide, and incapable 
of extension as to its width, having public parks on one 
side, and an inlet of the harbour on the other. Hence 
one longitudinal through line is sufficient, and facilities 
exist for this being an elevated railway. 

Your correspondent, moreover, omits altogether to 
notice the main objection to the tunnel scheme, as set 
forth in the article on which he comments. Readers 
must try to get into their mind’s eye the beauties of 
eed arbour, in connection with its sunny climate. 

ultitudes of business men have settled in North Sydney 
suburbs, owing to the attractive approach to the city 
by a very efficient steam-ferry service, though it is now 
becoming inadequate. It is as unlike the crossing of the 
Thames or Mersey as can possibly be conceived, either as 
regards comfort of boats or the surroundings. The bridge 
would continue to supply similar pleasant conditions, but 
without transhipment ; while the tunnels, as far as they 
may be used, will deprive passengers of them. Presumably 
the Government will not make illegal, or even put difficul. 
ties in the way of, the water-crossing, which is in the han’ 
of a private company ; and, supply meeting demand, the 
steamers will cross with as many as they can hold, so that 
a large quantity of the traffic otherwise diverted to the 
Goverment structure, if overground, will be lost to the 
tunnel. Hence, though there will be less interest to pay on 
the cost of the tunnels than on that of the bridge, there will 
be less of the where-with-all to pay it. Another analogous 
— of the article not touched upon by Mr. Deane is the 
act that the tramway tunnel, which is to have priority in 
construction over the railway and roadway ones, is to have 
half of its grades 1 in 17, and the other half mostly 1 in 
31—about a mile in all; these, combined with a transfer of 
passengers at the city end, will delay traffic so much that 
onthat ground, as a as on the esthetic one, the majority 
of them will prefer the swifter boat route with the easy 

e approach and the seven-minute water transit. It is 
easy to say to passengers that risk of collision in a crowded 
harbour will be avoided by using the Government tunnel, 
but all experience shows, in London and elsewhere, that 
subways or foot-bridges are not used across crowded 
streets to avoid risk, which is always preferred to delay. 
New South Wales is to-day in a state of unparalleled 
prosperity —just the time not to be close-fisted, and to take 
the advantage of a splendid opportunity for a really satis- 
factory improvement. 

Yours, &c., 
THE WRITER OF THE ARTICLE. 
London, December 6, 1909. 








‘**UNDER TORSIONAL STRAIN,” 
To THE Eprror oF ENGINEERING. 

Sir,—Professor Smith indicates, in his letter of the 
3rd inst., that he prefers to defer dealing further with my 
question in which I ask him to state precisely how, and 
to what extent, my specimens were subjected to bending, 
until he presents a paper to one of the technical societies. 
I will, Sir, with your permission, give reasons for my 
opinion that the specimens were not in any way subjected 
to a bending moment which would affect the accuracy of 
the results given. 

I would, first of all, point out that it does not follow 
that because bending is produced from one set of test con- 
ditions, it will be under another set of conditions. 

The nickel-steel specimens and most of the mild-steel 
specimens are as straight to-day, as shown by an ordinary 
workshop straight-edge, as they were when first placed in 
the machine. This is another indication of the remark- 
able uniformity in the behaviour of steel when twisted to 
destruction. The following micrometer measurements 
for length between the shoulders were obtained for 
specimen No. 2 B:—For zero torque : 11.9742, 11.9745, 
11.9740, 11,9743. For 84,000 in.-lb. torque: 12.028, 12.025, 
12.031, 12.034. These figures will, 4 think, disprove 
bending. 

What are the external forces acting on a specimen when 
tested in the machine ? 

1. There are two equal and opposite couples giving the 
torque on the specimen. 

2. There is end thrust after the elastic limit is reached, 
due to the friction on the keys caused by the elongation of 
the specimen. 

I have failed to detect even by the most careful mea- 
surements in jy 99) in. any elongation until after the 
elastic limit was reached. Several experiments, how- 
ever, indicated an exceedingly minute compression, so 
small that I was left in doubt whether or not it was pos- 
sible to determine with the micrometer used minute 
Sos in dimension during this period. This point is 
worth mentioning, as one is almost led to expect, from 
theoretical considerations, a slight reduction in — 
within the elastic period. Hence we may conclude that 
the elastic limit of the material is not likely to be affected 
by any axial load. Moreover, if any axial load is pro- 
duced due to minute change of ‘length, it is so very small 





in amount that it can safely be neglected throughout the 
elastic period. 

Next consider the factors which might, with lack of 
care, introduce bending on a specimen when tested in the 
single-lever machine. These are :— 

(a) Want of the alignment of the axes of the torsional 
dies and the line of contact of the steelyard knife-edge, 
with its support, when the beam is horizontal. 

(6) Oscillation of the steelyard beam about its slightly 
rounded ‘‘ knife-edge.” 

(c) Spring between the vertical main standard of the 
testing-machine and the standard supporting the torsion- 


With respect to (a), want of alignment does not exist ; 
while concerning (b) the beam was not allowed to oscillate 
during the elastic period, the loading and twisting being 
carried on simultaneously with the lever at rest, as indi- 
eated by the machine pointer. For the test period 
between the elastic limit to the maximum torque bending 
is not likely to be introduced by a small oscillation of the 

m on either side of its mean position, providing the 
ends of the specimen are not too good a fit in the dies ; 
and by taking the same precaution bending from (c) is 
avoided. 

With respect to the effect of end thrust at the higher 
torques up to the maximum load, my own ee is that 
the other test results obtained are not likely to be mate- 
rially affected ; though upon this point I am not prepared 
to dogmatise pending further experiments. 

Thanking you for allowing me so much of your valu- 
able space, 

T remain, yours faithfully, 
Cuartrs E, Lararp. 
Northampton Institute, E.C. 





To THE Eprror or ENGINEERING. 

Srr,—As a reader of ENGINEERING may I add to the 
support of ‘* A,M.I. Mech. E.,” whose letter appeared in 
— issue of October 29, that these loose-written papers 

‘or technical societies, with misuse of words, cannot be said 
to be ‘‘ perfectly clear.” Of course, if we know all that is 
stated, we may, with a little ora lot of trouble, decipher 
them ; and it is to be remarked that we often find articles 
lengthy and laborious to read which, when deciphered, 
we find we already know, and could state in a few concise 
words. 

And, further, to add my view of Mr. Kent’s letter on 
the above subject last week, I can understand ‘* A.M.I. 
Mech. E.” taking the stand he does with a hope of improv- 
ing matters for the benefit of all concerned. Why shou id we 
be referred to writers of English? Why not 
science writers, who certainly use good English? and we 
do not find this misuse of words and terms; and who, 
capable of viewing what is required of the compiler of a 
good dictionary, would turn there for a most concise 
definition. Whatever be the proportion of men who do 
not distinguish between stress and strain, the proportion 
is greater who do not distinguish between matter and 
weight, and many other instances can be quoted; and 
accepting the proportion given above—viz., ninety-nine 
to one—would account for the fact that we find so many 
of them where engineers ought to be, forming so-called 
ae or rules entailing endless labour, and extolling 
them as beautiful; or, if we can admit the ambiguity is 
as stated, what thorough engineer would not abolish both 
words, and never use them? 

I am, Sir, yours truly, 


December 7, 190%. Exastic Limit. 





ELECTRICAL DRIVING OF TEXTILE 
FACTORIES. 
To THE Eprror or ENGINEERING. 

Sir,—Referring to the letter on the above subject which 
appeared in your issue of the 3rd inst., the Council of the 
Bradford Enginecring Society, after full inquiry, desires 
to confirm the Report as a true and accurate record of 
the proceedings of the Committee. 

The complete Report was typed and issued to every 
member of the Committee several weeks before the meet- 
ing at which it was finally adopted, and no portion was 
therefore published without the knowledge of every mem- 
ber, and without full opportunity for discussion. 

The Committee decided from the outset not to enter 
into any discussion undertaken for the purposes of per- 
sonal or trade advertisement, and it would obviously be 
useless to take notice of any further communication from 
gentlemen who so lightly repudiate the statements for 
which they themselves are responsible. 

Yours truly, 
Grorce Carter, Secretary. 

Bradford, December 7, 1909. 








THE DISASTER AT THE ALEXANDRA 
DOCK 


To THe Eprror or ENGINEERING. 

Str, —This disaster, which ee last July, attended 
by such a serious loss of life, following closely upon one 
of a similar character at Birkenhead, has naturally aroused 
keen public interest in addition to that which would 
natura ly exist in the engineering profession. 

The Parliamentary paper on the subject, which has 
recently been published, whilst giving sufficient informa- 
tion for a practical man to allocate the causes which con- 
tributed to the accident, strangely avoids this part of the 
subject ; indeed, we look in vain for any clear and definite 
expression of opinion on the matter on the part of the 
engineer in his report to the Home Secretary. The de- 
scription of the work given in the engineer’s report, with 
a tory plans, is clear and sufficient. 

e trench in question was about 238 ft. in length, and 
varying from 30 ft. to 37 ft. in width, by a depth of 55 ft., 
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through about 38 ft. of soft sand and ‘‘ bungum,” and 
15 ft. of gravel into the hard red mar! beneath. In this 
case we have a thick layer of 38 ft. of a soft and treacherous 
material overlying a water-bearing stratum of gravel 15 ft. 
thick, which, taken in conjunction with the great depth 
of the trench—viz., 55 ft.—would tax the ingenuity and 
courage of the most experienced timberman. In such a case 
the question of ‘‘efticiency ” in timbering should not be in 
the least degree influenced by any idea of ‘‘ economy.” 

It is therefore surprising to find that the whole-timber 
sheeting piles were only driven 2 ft. into the gravel, 
instead # entirely through the gravel and into the marl. 
If this was impossible, owing to the piles splitting, then 
other methods uf timbering the bottom frames through 
the gravel should have been adopted instead of resorting 
to ‘* poling-boards.” 

In timbering trench-work of this character the feet of 
the sheeting-piles (or ‘‘runners” if they are being used) 
should always be kept well down below the excavation, 
and in such an extreme case as this should never be 
exposed, much less should the trench be carried several 
feet below them unless some exceptional means are 
one to prevent the ‘‘spewing” of the ground beneath 
them, 

In this case, assuming it was impossible to drive the 
sheeting-piles deeper, an inset of about 2 ft. should have 
been made on the top of the gravel, and runners of small 
half-timbers used, probably 5 in. thick, capable of being 
driven by hand with a ringing-engine as the excavation 
proceeded. On no account should any portion of the 
face of the gravel be left exposed whilst a frame of timber 
is inserted, as is the case when poling-boards are used. 
The success of the poling-boards in the other trenches is 
no guarantee of their success in this trench ; it is bad in 
principle to ‘** pole” below such heavy timbering. 

As to the character of the timbering, whilst the sheet- 
piling appears ample, the struts placed 8 ft. 6 in. apart, 
and the frames of timber 4-ft. centres (vertically), are 
rather extreme distances, particularly in the lower parts 
of the trench, where the frames should be placed Bans 
together—1.¢., 3 ft. to 3 ft. 6 in.. 

The king-piles which were driven down the centre of 
the trench should be driven in such a case at every strut 
(double struts would only require one pile), the object 
of these being twofold—viz., to receive the ends of the 
struts, and to tie down the timber when the pressure 
becomes severe, and so prevent it rising; they should 
consequently be driven well down into the bottom of 
the trench. In this case, when the excavation had ap- 
»roached the feet of the piles, diagonal raking struts x othe 
nave been inserted to prevent the piles rising. At the 
same time puncheons should be used in the usual manner 
to support the piles and timbering generally. 

It is further desirable in such treacherous ground to 
well ‘‘lace” the timbers together vertically, so as to be 
prepasee for any emergency, such as a ‘blow up” in the 
ottom, in which case the “lacing” may save the collapse 
of the timbering. 

The procedure of the work of bottoming-up the trench 
appears in this case to have been very unusual ; we are 
informed that 139 ft. of the trench was bottomed ready 
for concrete, whilst a further 99 ft. of trench was within 
10 ft. or 12 ft. of the bottom, so that practically the 
whole trench was being carried down and bottomed 
simultaneously. Such a method of procedure is quite un- 
common, and lends itself to severe criticism. In such cases 
it is usual to bottom the trench in short lengths, and 
get in the concrete as quickly as possible, to hold 
down the bottom, as well as to secure the timber- 
ing to the sides of the trench. The excavation should 
be so arranged that the trench is bottomed gradually 
and the minimum of foundation is exposed to the risk of 
‘blowing ” (either from the sides or bottom), and parti- 
cularly so when it is necessary to lay drain-pipes under 
the wall to carry off the water from the excavation 
beyond. 

Very little information is given respecting the adequacy 
of the pumping arrangements; in such works it is not 
only necessary to keep the trenches sufficiently clear of 
water, but also to generally drain the area of the strata 
inwhich the works are being constructed, for it must be 
remembered that many of these riverian deposits do not 
drain well horizontally, but they drain well vertically, 
and in doing so become somewhat harder as they become 
dry, and so increase the safety of the trench-work. 

a carrying out this class of work it is impossible to 
keep steam-cranes, locomotives, and wagons from the sides 
of the trenches, but concrete-mixers could possibly be 
placed a little distance away in the case of soft and 
treacherous ground being underneath, the vibration due 
to the former being only intermittent, but that of the 
latter is continuous when at work. 

From these comments upon the report published in the 
Parliamentary Papers it is not difficult to divine the 
causes which conduced to this lamentable catastrophe. 
They may be briefly stated as follows :—Inadequate tim- 
bering to the bottom frames, aud the attempt to bottom 
up the whole trench simultaneously. 

Unfortunately, engineers, as « rule, take little interest 
in timbering trenches, and both they and contractors leave 
such matters too much to the practical experience of 
gangers and timbermen, who, being courageous men, and 
accustomed to face danger daily, acquire a contempt for it, 
and occasionally involve themselves in disaster. It is there- 
fore necessary for the engineer and contractor's agent to 
keep in close touch with these men and exercise a keen 
ay yg over them, py mapa when any risky work is 
in hand. In such cases it been my custom to keep top- 
boots and waterproofs on the job and periodically go down 
the trench and personally examine the timbering. 

The error in judgment committed would ap to lie 
in the method of timbering the lower portion of the 
trench; had that been adequate and due care exercised in 


the procedure of the excavation, the work would doubtless 
have been successfully carried out. 
Yours truly, 
Joun J. Rosson, M. Inst. C.E. 
Staple Inn-buildings, High Holborn, W.C. 








COMPARISON OF NAVAL POWER. 

In the annual report of the Secretary of the United 
States Navy for the financial year 1909, which has just been 
issued, there are various details given as to the compara- 
tive strength of naval Powers, which are of interest 
because officially made. It is pointed out by way of in- 
troduction that the all-big-gun pattleship continues to be 
the type which is now being built by all the _ naval 
Powers. Spain, Brazil, and the Argentine Republic are 
also building battleships of that type, and Chili is re- 
ported as about tocommence a similar programme. The 
displacement continues to increase with each new design 
laid down, and higher speed is aimed at. Develop- 
ments now seem to point to the adoption of a larger gun 
for the latest battleships, which may, perhaps, be a 
way of distinguishing the modern battleship from the 
modern armoured cruiser. The so-called ‘‘ armoured 
cruiser ” of the Invincible type, now being built by some 
of the principal Powers, is in reality a fast battleship, 
the increase of speed being at the expense of carrying 
fewer guns in the main battery and a decrease in armour 
protection. The former protected cruiser is being dis- 

laced by the scout type of cruiser, having high speed, but 
ightly armed. Torpedo craft and submarines are being 
built m large numbers. England and Germany have ap- 
propriated large sums of money for the construction of, 
and experiments with, submarines. As regards the latter 
type, the French naval programme this year is —- 
tional, in that it does not provide for additional sub- 
marines. Germany is now second among the Poa 
naval Powers in warship tonnage built and building, 
having taken the place of France, which now occupies 
fourth place. The United States is third. The follow- 
ing tables give a comparison of ships built or building or 
authorised, and the personnel of the principal naval 
Powers, the more important types only being considered : 


TABLE I.—Vessels Built, November 1, 1909. 
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England 4 |49; 3 | 35} 82 148 69/55; 0 
Germany .. 2 |2 0 9/| 39/79/33] 4) 8 
United States 2 |25! O | 12] 35/17/30} 12) 6 
France 0/17 0 | 21 | 20 | 56 259 | 48 | 10 
Japan 0 12 1 | 11/17 56 | 69} 10 | 3 
Russia 0 5 O | 7| 15/97 | 56/25! 4 
Italy 0/10; © | 8} 9/17) 61) 7) oO 
Austria 0 3 0 3] 5| 6} 31} 2] 6 


* Battleships having a main battery of all-big guns (11 in. or 
more in calibre). 

+ Battleships, first-class, are those of (about) 10,000 tons or more 
displacement. 

{ Armoured cruisers having guns of largest calibre in main 
battery, and capable of taking their place in line of battle with the 
battleships. They have an increase of qpee at the expense of 
carrying fewer guns in main battery, and a decrease in armour 
protection. 

§ Includes all unarmoured cruising vessels above 1000 tons dis- 
placement. 

|| Includes smaller battleships and monitors, No more vessels of 
this class are being proposed or built by the great Powers. 


TABLE IT.— Vessels Building or Authorised. 
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England* ..| 11 0 2 | o 12} 41} 0/17 
Germanyt ... 8 0 s+ @} 64 24 | 0| 4 

United States ..| 6 0 0 | 0 | 0/10! o; 2 

France .. <n 0 6 es = 0| 21; O| 54 

Japang§.. ..| 2 | 1 1 0 | 6; 4] 0] 2 

Russia =e ea i ie 0 0; 0; 0! 0} 7 

Italy .. os 4 | 0 0 2 8/ 2) 14) 10 

Austria. 65] «2320 | 83] 0 | O | 1| 6/20) 5 
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* England has no continuing shipbuilding policy, but usually 
lays down each year four armoured ships, with a proportional 
number of smaller vessels. 

tinui building policy, authorised by 
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+ Germany has a ng P 
the Reichstag, and extending to the year 1917. This authorisation 
provides for the building between 1907 and 1917 of 16 battleships, 
12 armoured cruisers, 22 smaller cruisers, and 132 torpedo vessels. 

t 2,500,000 dols. authorised for experiments and further con- 
struction. 

§ One more battleship, two more armoured cruisers, three more 
cruisers, and several destroyers and submarines authorised to be 
laid down and completed by 1916. 


Norr.—The following vessels are not included in 
Tables I. and II. :—Those over twenty years old, unless 
they have been reconstructed and re-armed since 1900 ; 
transports, colliers, repair-ships, converted merchant- 
vessels, or any other auxiliaries ; vessels of less than 1000 
tons, except torpedo craft ; torpedo craft of less than 
50 tons. In making comparisons of naval stre , and 
particularly of naval increase, the fact should be taken 
into counioution that the rapidity of construction varies 
materially in different countries. In England, Germany, 











and Japan battleships and armoured cruisers are com 
pleted in two to three years; in the United States in 
three years ; and in France, est and Russia not les: 
than four years are uired. Table II. includes vessels 
authorised but not yet laid down, as well as those actually 
under construction. 


Relative Order of Warship Tonnage. 
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As would be the Case were 


November 1, 1990. Vessels now Building Completed. 











Nation. Tonnage. Nation. Tonnage. 
Great Britain ..| 1,758,350 Great Britain ..| 2,005,873 
United States ..| 682,785 Germany a 820,692 
Germany | 609,700 United States 785,687 
France .. j 602,920 France .. oe 766,906 
Japan oF 400,368 Japan 493,704 
Russia .. ol 259,263 Russia 412,250 
Italy .. 216,038 Italy .. 257,818 
Austria .. 114,897 Austria .. 167,297 

Personnel. 
. " ' 4 | United 
Rank. England. | France. Germany. Japan. States. 
Admirals of th 
fleet .. dig 6 | ‘ | 1 (*) 
Admirals . . 13 444 5 5 
Vice-admirals 2 | 15 rt 21 
Rear-admirals .. 55 30 20 41 27+ 
Captains and 
commanders . 625 338 27 273 212+ 
Other line officers 2,326 1,368 1,425 1,436 934 
Midshipmen at 
sea oe ee 408 147 208 193 313 
Engineer officers 987 576 | 363 | 534 
Medical officers . . 513 385!) 260 | $273 296 
Pay officers oy 585 193 207 294 201 
Chaplains me 129 ni oe a 22 
Warrant officers 2,105 1,8108| 2,308 1,404 606 
Enlisted men 99,300 | 49,312 47,467 41,906 43,490 
Marine officers .. 457 — 104 i 334 
Enlisted men | 
(marines) 20,991||| .. 1,415 | 9,112 
Total | 98,522 | 54,174 | 54,067 | 46,485 | 55,548 


* The Admiral of the Navy. 

+t The United States has now, temporarily, as extra numbers, 
due to promotion for war service, nine flag-officers, ten captains, 
nine commanders, eleven lieutenant-commanders, and four 
lieuenants. 

t Includes pharmacists and apothecaries. 

§ Includes adjutants, maitres, and premier maitres of all 
branches. 

|| Includes 3267 men of coast-guard. 


Comparative Naval Expenditure. 











1 = 10001. 

—_ 1905. | 1906. 1907. 1908. 1909. 
England. | 
Total*.. o% ssf 2,289 | 30,654 | 30,439 | 31,479 | 32,229 
New construction ..| 10,997 | 10,577 8,987 | 11,635 9,989 

France. | 
Totalt.. * ..| 12,407 | 12,548 | 12,049 | 12,426 | 13,316 
New construction ..| 5,590 5,568 4,999 5,177 5,610 
Germany. | 
Total*.. os -+| 10,999 | 12,138 13,258 | 16,146 | 19,993 
New construction ..| 4,839 5,208 6,122 8,188 | 10,472 
Japan. | } 
Total*.. 2 , | 3,846 8,027 7,878 7,203 
New construction .. | 713 3,149 2,890 | 2,429 
Italy. 
Total} .. os --| 4,905 | 5,375 | 5,428 | 5,601 | 6,580 
New construction ..; 1,670 | 1,327 1,353 1,818 2,134 
Russia. | 
Totalt.. ..  ..| 12,070 | 11,956 | 8,613 | 9,570 | 9,550 
New construction ..| 4,457 4,457 2,772 2,632 | 1,815 
| 
United States. 
Total! .. _ ..| 28,331 | 21,945 | 19,678 | 23,471 24,079 
New construction ..| 7,379 | 6,353 | 3,510 | 3,613 | 4,022 


* Financial year ends with March. + Financial year ends 
with December. t Financial year ends with June. 








Tue Director or NavAL OrpNANCE.— We are officially 
informed that Commodore Archibald G. H. W. Moore, 
C.V.O., has been selected to succeed, as Director of Naval 
Ordnance, Rear-Admiral Reginald H. 8. Bacon, C.V.., 
D.S.0., who has become managing director of the 
Coventry Ordnance Works. Captain Somerset A. \. 
Calthorpe, M.V.O., R.N., will be appointed in his place 
as Captain of the Fleet in the Home Fleet, with the rank 
of Commodore First Class. 


Personat.—Mr. D. R. Mayhew has resigned his po-' 
tion as branch manager to Messrs. Willans and Robins«, 
Limited, in order to take up the position of gener! 
manager to Messrs. Michael P: 





and Co., engineers, We> 
minster.—Messrs. Blake and Scott, engineers, 41, 
Queen-street, Westminster, have been appointed U 
London representatives of Messrs. William Arnott a! 
Co., of Coatbridge, for their bridge and steel constructic 
work.—The Baker Oil-Separator Company, Limited, } 
gone into voluntary liquidation, entirely for family reason 
and a new company has been formed to carry on the bu 
ness under the same title. No change in the managene:.: 
or conduct of the business will be made.—Mr. Conrad *. 
Mendham, M.I.M.E., has removed his offices fr 
14, Fenchurch-street to 85, Gracechurch-street, where 
is continuing his practice as consulting and inspect: 
engineer 
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SUCTION-GAS PUMPING PLANT AT CAMBRAI, NORD, FRANCE. 
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lant, 
essrs. 
Tangyes, Limited, Cornwall Works, Birmingham, and 
erected at the Cambrai Water Works, Nord, France, 
where it has, we understand, given very satisfactory 


We illustrate above a suction-gas pumping 
which has recently been constructed by 


results. Figs. 1 and 2 are sectional views of the in- 
stallation, Fig. 3 being a plan. As will be seen from 
our illustrations, the arrangement is very compact, 
consisting of a 104-in. by 15-in. vertical triple ram- 
pump, driven by a gas-engine and suction-producer. 
The pumps are placed below the level of the engine- 
room floor at the side of the well, and are easily 


accessible. Before the erection of this plant the 
pumping was done by a smaller set, which was 
found to be unable to meet the desired output. The 


pumps are intended to deliver different quantities 
of water to different heads, the alternate duties 
heing 7740 cubic feet per hour against a head of 
l47 it., and the other 5700 cubic feet against a 
head of 206.6 ft. They are, as will be seen, driven 
from the engine through spur-gearing, which is of cut 
( iron, the engine running at a speed of 160 re- 
utions per minute. The pumps can be driven at two 
me being 58 revolutions per minute and the 
uther 43 revolutions per minute, the variation in speed 
beng obtained by two sets of gearing by means of 
pinions, which slide in an elongated boss on the 
tnetion cluteh shown in Figs. 2 and 3. 
lhe engine driving these pumps is what the makers 
their “N.S.” size, governing on the hit-and-miss 
principle, and is fed by one of their H size suction-gas 
producers. The engine cylinder has a diameter of 
16. in. and a stroke of 23 in., and runs at a speed of 
\60 revolutions per minute. Its maximum brake 
horse-power is 68, and the maximum indicated horse- 
power 82. It is fitted with magneto-electric gear and 
variable timing device. A low-pressure hand-starter 
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is « pplied, which consists of a hand-pump fixed on 


the si 


e of the engine cylinder, by means of which a 





if 























 B0Re.~ 
~~ ae 
\ EE 
| e\\ 
/ \ 
‘| 
A y; 
V4 
J Relief Valve 
. 
2a 


mixture of gas and air is forced into the cylinder up 
to a moderate pressure. This charge is then ignited by 
means of an electric spark. The explosion is sufficient 
to turn the engine, so that it can take its gas in the 
ordinary way. 

The cylinder jacket, the combustion-chamber, and 
the exhaust-valve box are all cast in one piece, ample 
space being provided for the free circulation of the 
cooling water round the walls of the valve-seats. A 
removable liner, which can be changed in a short 
time, is fitted to the cylinder, and the change can be 
made without returning the cylinder to the works. 
The generator of the producer used is 7 ft. 2 in. high 
over all, and the scrubber 9 ft. 1 in. high. 

Some careful tests with this plant have been 
carried out by the French water-works engineers, the 
results of which are of interest. The average head 
pum against during the test, which continued for 
six hours, was 152 ft., and the quantity of water 
raised in the time was 287,618 gallons. The pump 
horse-power was 36.7, the brake horse-power being 
45.3. From this we gather that the efficiency of the 
pumps and gearing was 81 per cent. The amount of coal 
used during the trial run of six hours was 251 lb., or 
slightly over 0.7 lb. per indicated horse-power. The 
coal used per brake horse-power was 0.92 Ib., and per 
pump horse-power 1.14 Ib. Anzin anthracite coal was 
used during the trial, and the duty of the plant per 
hundredweight of coal was 195,076,000 foot-pounds. 








Tue Guipe to SourH Arrica.—We have received 
from Messrs. Sampson Low, Marston, and Co., Limited, 
the publishers, a copy of the 1909-10 edition of this guide, 
which is edited annually by Messrs. A. 8. Brown and 
G. G. Brown for the Union-Castle Mail Steamship Com- 

ny, Limited. It contains, like the former editions, a 

rge number of maps, plans, and a profusion of detailed 
information for the use of travellers to South Africa. It 
is published at the price of 2s. 6d. 





MESSRS. TANGYES, LIMITED, ENGINEERS, BIRMINGHAM. 
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A Wueatstone-Brinck Burciar-ALARM.—The new 
burglar-alarm for safes, of the Deutsche Telephonwerke, 
of "Berlin, is a Wheatstone-bridge arrangement, which is 
— on the market under the name of “ Elektresor.” 

he apparatus is not simple, as may be imagined, and com- 
rises two batteries—a working battery and an alarm 
pattery—each of ten or fewer dry cells. An alarm is 
given not only when wires are cut, but also when a 
vibrator-circuit is closed by shaking the safe, or when 
certain contacts become clogged with dust ; the alarm is 
also sounded by the working battery if the alarm battery 
should be run down. 





THE BURNETTISING PROCESS OF PRESERVING TIMBER, 
—The preservation of timber against decay, always an 
important matter, has of late years acquired additional 
interest and has forced itself on the attention of engi- 
neers and all who have charge of constructional work, on 
account of the growing scarcity of timber and its conse- 
quent rise in price. y processes have been tried, some 
of which had been very successful, particularly for out-door 
work. Perhaps the chief of these is creosoting, the 
method now almost universally employed for railway 
sleepers. In some situations, however, this is objection- 
able, on account of the smell; and other processes have 
been adopted, among them that of Burnettising, introduced 
some seventy years by Sir William Burnett, and largely 
used by the Admiralty, for preserving and rendering less 
inflammable the woodwork in war-vessels, until timber 
was superseded by iron and steel. Since those days the 
process has, however, been much improved, the method 
now adopted being as follows :—The timber, after being 
cut into scantlings, is loaded on trucks which are drawn 
into a steel cylinder; this is then tightly closed at the 
ends, and the air is exhausted from the interior. When 
the vacuum pumps have been at work for some little 
time, a valve is opened which allows the preservative 
to flow into the cylinder until the latter is full. Pres- 
sure is then applied to the goemenive by means 
of a pump, and is maintained uniil the timber is 
thoroughly impregnated to the centre. The remainin; 
preservative is then run back into a storage-tank, an 
the timber is removed. This process of impregnation is, 
of course, similar to many others ; but the special feature 
of the Burnettising process is that the chemicals used are 
such that they enter into chemical combination with the 
fibre of the wood, and no amount of washing will remove 
them. This isof very great importance, because in many 
other processes the preservatives are, in time, washed 
away when the timber is placed in water. This feature 
of the Burnettising process is due to experiments re- 
cently carried out. ft is claimed that wood so treated 
is absolutely preserved from wet and dry-rot, that 
it is rendered much less inflammable than ordinary 
timber, and that the adherence of animal and vegetable 
parasites is prevented, as well as the attacks of white 
ants and other insects. Other features, also of great 
importance, are that the timber is not discoloured by the 
treatment, that iron and other metals are not corroded 
when embedded in it, and that the preservative is quite 
odourless, qualifications whieh render the process parti- 
cularly applicable for timber used in connection with 
cold-storage installations on board ships, for which pur- 

it is now largely used. The process is carried out b 

ir William Burnett and Co., Limited, Nelson Wharf, 

Millwall, E., and by their agents, Messrs. J. P. Corry 
and Co., Limited, Prince’s Dock, Belfast, 
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GARRATT LOCOMOTIVE FOR THE 
TASMANIAN GOVERNMENT RAILWAYS.. 


Two locomotives, differing considerably from the 
conventional types, have recently been constructed for 
the Tasmanian Government Railways by Messrs. 
Beyer, Peacock, and Co., Limited, Gorton Foundry, 
Manchester. These locomotives have been built to 
designs on the system for which Mr. H. W. Garratt, 
M.I. Mech. E., holds letters patent. Through the 
courtesy of the builders we are enabled to give on 
Plates LI., LII., and LIII., in this week’s issue, 
illustrations of these new duplex locomotives, which, 
briefly described, may be said to consist of three main 
varts—namely, the boiler and frame and two motor 

gies. This characteristic disposition of the com- 
ponent parts of the machine will be quite clear on 
reference to our illustrations, of which Figs. 1 and 2, 
Plate LI., give respectively sectional, elevation, and 
half-plans of one of the engines, while the other 
figures are reproductions of photographs taken at the 
makers’ works before dismantling for shipment. Fig. 3, 
Plate LII., shows a general view of the completed 
locomotive; Fig. 4, on the same plate, shows the 
boiler and the main-girder frame on which it is 
mounted ; while Figs. 5 and 6, Plate LIII., are views 
of the leading and trailing trucks. 

Before entering upon a detailed description of this 
engine it may be as well to deal with its characteristic 
features. The general arrangement will at once be 
seen to be one which allows much greater scope in 
design than is usually available for the locomotive 
draughtsman. It is pre-eminently a flexible type, and 
when it is remembered that sharp curves and heavy 
gradients are very often concomitants in railway work, 
the other characteristics of the Garratt locomotive 
become increasingly interesting. The whole weight of 
the engine, for instance, is taken on the driving-wheels, 
securing as great adhesion as is possible by ordinary 
means. The system admits of great latitude of de- 
sign as regards the boiler, which has so important 
a bearing on the power of a locomotive. The bogies 
are centred far enough apart to allow of placing the 
boiler fairly low, and yet to avoid the restrictions im- 
posed under ordinary circumstances. The fire-box, for 
instance, may be made wide and. deep. It is clear of 
all axles and other parts, which in the ordinary engine 
have to be accommodated beneath or near it. It 
may therefore be lowered to a height above rail-level 
only sufficient to give the necessary clearance and allow 
room for the ash-pan—as low, in fact, as in the case of 
boxes dropped between plate frames and between the 
axles of coupled wheels. The box, however, is not 
limited either to the breadth or length of boxes of 
the latter type. In the Garratt engine the box may 
be any suitable length to give the desired grate area, 
with a width something less than the width between 
the plates of the main girder frame carrying the boiler. 
The width that these frames may be set apart is not 
limited by any considerations dependent on the 
wheels or running gear, so that the largest box possibly 
necessary can be easily accommodated with a simple 
and straightforward design. In the same way the 
size of the boiler-barrel can be made much larger 
than is usually possible. Increased diameter may be 
obtained without the need of unduly raising the centre 
in order that the barrel may clear cranks, flanges, &c. 
Thus a comparatively short barrel of large diameter 
may be obtained, and the tube-heating surface more 
advantageously disposed than in the long barrel 
in ordinary engines. The latitude in the design 
of the boiler, in fact, places this important part of 
the locomotive in its true position. It is possible 
easily to provide a boiler suitable to the locomotive, 
instead of having, as in the ordinary type, to take the 
best boiler other restrictions permit. Similarly, it 
will be clear that a much freer choice is allowed as 
regards driving-wheel diameters and grouping. 

On curves the main frame takes up a position akin 
to a chord of the curve, and the centre of gravity of 
the whole machine, therefore, moves inwards. This 
feature is to some extent present in certain other 
duplex engines, but in the case of rigid-frame and 
articulated engines, the sharper the curve the greater 
is the displacement of the upper part of the machine 
relatively to the supporting base. In the latter types, 
on a curve, the leadirg bogie becomes displaced in- 
wards, and while the rigid frame overhangs at the 
leading end to an amount corresponding to the curve, 
in spite of the fact that controlling arrangements are 
introduced. On very sharp curves—in yards, &c., 
for instance—the displacement of the ends of the 
rigid frame is often such as to lead to incon- 
venience in coupling. These disadvantages are not 
present in the type of locomotive under notice. The 
arrangement allows of curves being taken without 
overhang or projection towards the outside rail, and 
the buffing and draw-gear being fixed to the bogies, 
which always adjust themselves to the curves, no 
difficulties arise in coupling operations. The locomo- 
tive is self-contained, carrying its coal and water in 
tanks placed on the bogies (see Figs. 5 and 6). The 
bogies are designed so that the weight is well distri- 


| of gravity of the bogie. 


| buted, and alterations of the amount of fuel and water 
| earried affect the distribution to only a slight extent. 
|The weight of fuel and water bears but a small pro- 
portion to the weight of the bogies and the load they 
carry, and the chief point to be cared for is the correct 
placing of the bogie centre with regard to the centre 
In the actual design illus- 
trated the cylinders, and the heavier portions of the 
running gear, are all towards the inboard end of the 
bogies, with the centre of gravity of the tanks towards 
the outboard ends. This disposition of weight enables 
the loading point to be placed midway between the 
wheel centres, though in other designs the bogie centre 
would not necessarily fall. in this position. In an 
engine with two six-wheeled bogies, and the cylinders 
placed at their outboard ends, the centre taking the 
oad of half the boiler and {main frame might fall 
nearly over the inboard axles, instead of over the 
central axles on each bogie. Figures submitted to us 
by the builders, and relating to several designs, show 
that the disparity between the weights carried by 
the wheels, when the bunker and tanks are full and 
empty, is not sufficiently great to affect the locomotive 
prejudicially. 

The locomotives illustrated are the first to be built 
on this system, Mr. W. R. Deeble, the Tasmanian 
Government’s chief mechanical engineer, being thus the 
first locomotive superintendent to adopt this type. 
The gauge of the Tasmanian Railways is only 2 ft., 
and as the purchasers specified a compound arrange- 
ment and several other features, the complications in- 
troduced were not inconsiderable. Compounding is, of 
course, no necessary part of the Garratt system. The 
cylinders in this instance are 11 in. and 17 in. diameter 
by 16 in. stroke, the two high-pressure cylinders being 
on the trailing bogie, and the low-pressure cylinders on 
the leading truck. The cylinders are placed outside the 
bogie frames with their valves above them. Piston 
valves are used, those for the high-pressure cylinders 
having inside admission, while the low-pressure cylinder 
valves have outside admission. The valve gear is a 
modification of the Walschaert gear and is worked offa 
small return crank outside the main crank, and off the 
cross-head. The wheels of each bogie are coupled, and 
counterbalance extensions are provided on the cranks, 
as may be seen in Figs. 3, 5, and 6. The construction 
of the tanks and bunker, and the manner in which they 
are attached to the bogie frames, will be seen in the 
sectional drawings and also in the views of the two 
bogies, Figs. 5 and 6, Plate LIII. 

The boiler has a barrel of 3 ft. 114 in. outside diameter 
and of a length of 7 ft. The fire-box is 4 ft. 104 in. in 
width and 4 ft. inlength. The boiler contains 170 brass 
tubes 1? in. outside diameter. This boiler is placed 
in a plate frame, being fixed at the smoke-box end, 
while allowance for expansion is, as usual, provided at 
the fire-box end. The frame is built up of plates, 
angles, &c., the two main longitudinals being # in. in 
thickness. With the running board and the various 
plate and angle cross-stays, this part of the engine is 
of quite rigid construction. The cross-stays, at either 
extremity of the main frame, consist of castings carry- 
ing the centres, which correspond with the cups on the 
bogie. All buffing strains, &c., are transmitted through 
these cups and centres, which are made 2} in. deep, 
exclusive of a bronze bearing-plate in the bottom of the 
cup. Side bearings are provided on the bogies, and 
corresponding bearing-plates on the main frame. The 
actual position of the bogie centres will be seen in 
Figs. 1 and 2. They are only partially visible in 
Figs. 5 and 6, being situated at a lower level than the 
near frame, and below the overhanging portion of the 
tanks. 

The adoption of the compound system necessitated 
some complication of the steam-piping. It will be 
seen that steam is taken from the dome, but that 
the regulator is in a mounting placed between the 
safety-valve and the cab front. From this mountin 
the steam is led down a lagged pipe toa point just dual 
of the trailing-bogie centre. It is then carried vertically 
down, and by means of an elbow connected horizontally 
to a ball-joint at a point exactly below the bogie 
centre. Hence the steam-pipe is carried forward, 
bifurcated, and run off on either side to the cylinders. 
The exhaust from the cylinders is taken through a Y 
pipe to a central ball-joint, from which a long 
receiver-pipe fittéd with a sliding joint runs for- 
ward to the leading bogie. At the leading bogie 
is another ball-joint and also an intercepting-valve. 
From this valve, which is virtually a large plug- 
cock, ge lead off on either side to the low-pres- 
sure cylinders, the exhaust from which is carried 
to a single pipe, having a ball and socket at its 
lower extremity, and fitted at its upper end with a 
sliding joint within the blast-pipe proper (Fig. 1). The 
intercepting-valve is worked from the cab by the driver 
by steam drawn through a pipe led from the dome, 
through the smoke-box, and down by flexible hose to a 
— below the leading bogie centre, whence it is run 

ck to the intercepting-valve. When working com- 
pound this valve is in sucha position that the receiver- 

ipe is in communication with the low-pressure cylin- 





er steam-chests. When working simple the cock is 





turned round, so that the receiver is put in direct 
communication with the blast-pipe, the passages to the 
cylinders being closed, while live steam is supplied to 
the low-pressure steam-chests. 

One reversing-lever is provided for the two bogies. 
In each case the reach-rod is run to a point opposite 
the bogie centre, whence a length of horizontal shaft 
transfers the motion to a point exactly over the bogie 
centre. A comparatively short link thence transmits 
to the reversing shaft, visible in Figs. 5 and 6, joints 
at right angles making provision for univeral move- 
ment. 

Water is led from the tanks by means of india- 
rubber hose to the castings forming the end cross- 
stays of the main frame. Half of each of these 
castings is water-tight, and, communicating between 
them, is an equilibrium pipe carried under the running- 
board (Figs. 3 and 4), in which is placed, just to one 
side of the steps, the sump for the injectors. The 
engine is fitted with vacuum-brakes to both bogies, 
steam-brake, and hand-brake. Steam sanding is pro- 
vided for all wheels. The ash-pan is arranged with 
side-doors, so that it is not necessary to go beneath 
the engine to clear it. The smoke-box is fitted with 
an ash-shoot without valve. 

Other particulars of the engine are as below :— 


Cylinders (two high-pressure) 11 in. dia. 


a (two low-pressure) oo” Gh .< we 
Stroke ... a 5 " 16 in. 
Wheels ne a .. 2ft. 7}in 
Bogie-wheel base... ant eae te jak 
Centre to centre of bogics... ae ey ee 
Engine-wheel base ... , nt oa ee 
Over-all length < — SS 

& width in rae le 
Boiler barrel, diameter outside ... 3,, 114 ,, 

length ate 5s 7 ft. 


”” 
Tubes, number 


» , Outside diameter 1} in. 
Heating surface, tubes... 568 sq. ft. 
Ss a fire-box ... 60, 

Total 628g, 
Grate area “3 . 


... 195 1b. per sq. in. 
510 gallons 
330 —,, 


Working pressure 
Tank capacity, leading 
trailing 


” ” 


Total 
Fuel space 





840g, 
1 ton coal 


Weight in Working Order : 
Tons Cwt. Qr. 





On leading bogie _... ~ x 16 «5 1 
On trailing bogie... ne a | 5 2 
Total ne ae — -— 3 


Weight with Tanks and Fuel Space Empty : 

; : Tons Cwt. Qr. 
On leading bogie... — 1 1 
»» trailing bogie... 14 13 3 


Total . B bb 0 


Tractive adhesion with tanks full 5.3 tons 
empty... 4.5. ,, 


” ” ” 


The engines are designed to work on grades of 
1 in 25, and on curves of 99 ft. radius. We had the 
opportunity recently of seeing one of these engines 
tested on a temporary track laid in the builder's yard 
to reverse curves of 99 ft. radius, with a straight 
length of only 27 ft. between the two curves, and can 
testify to the ease with which the engine ran over this 
stretch of road. The engine rode quite easily and 
steadily, and the general arrangement, as far as it 
could 4 tested in this way, appeared to be satis- 
factory. As will be seen from our illustrations, the 
bogies, after uncoupling the pipes, rods, &c., and 
lifting the main frame a few inches, can be run out 
clear, without having to remove the tanks. 

The design and construction of these engines was 
supervised, on behalf of the Tasmanian Government, by 
Mr. J. Meilbek, of 13, Victoria-street, Westminster, 
their consulting engineer. 








DaIMLER ENGINEERING ScHOLARSHIPS.—The Daimler 
Motor Company (1904), Limited, have decided to continue 
their offer of Works Scholarships for 1910. These consist 
of one major and four minor scholarships. The major 
scholarship carries the following advantages:—(a) In- 
struction in the theory of motor engineering for two 
years ; (b) a systematic course of practical instruction for 
this period : (c) a salary of 50/. per annum for two years, 
provided that the holder of this scholarship shall agree 
to serve the Daimler Motor Company, if the company so 
desire, in any capacity they may select, at a salary of not 
less than 150/. per annum, for two years after the expira- 
tion of the scholarship ; (d) payment of the usual pup1!’s 
premium—viz., 100/. The four minor scholarships carry 
the same advantages, with the exception that payment 
during the holding of the scholarship shall be at the rate 
of 20/. perannum. Full particulars of the conditions for 
gaining these scholarships may be obtained on application 
to Professor W. Morgan, B.Sc., Manager, Pupils’ le- 
partment, Daimler Works, Coventry. 
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GARRATT LOCOMOTIVE FOR T E TA 
CONSTRUCTED BY MESSRS. BEYER, PEA OCK, ayp | 


(F Deseript ion, § 


Heating Surface 
Tubes 568 Sq.F& ~~ — 
Firebow .. GO» » 

Total 628 


Grate Area 74:8 


Total Tank Capacity 840 Gais. 
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E TASMANIAN GOVERNMENT RAILWAYS. 


\CK, ANp 00. LIMITED, GORTON FOUNDRY, MANCHESTER. 


Deseription, see Page 592.) 
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GARRATT LOCOMOTIVE; TASMANIAN GOVERNMENT RAILWAYS. 
CONSTRUCTED BY MESSRS. BEYER, PEACOCK, AND CO., LIMITED, GORTON FOUNDRY, MANCHESTER. 


(For Description, see Page 802.) 
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INDUSTRIAL NOTES. 


Tue General Election is within measurable distance ; 
it will occur early in the new year. These matters, 
however, are outside of ‘‘ Industrial Notes” as to pros 
and cons. What may be within their purview is the con- 
stitution and action of the Labour Party, now more or 
less a power in the House of Commons and in the 
country. Solong as the Independent Labour Partyalone 
controlled elections on their own basis there was little to 
say. But when the Labour Representation Committee 
was formed, when they got financial support from the 
trade unions, and constituted the Labour Party in 
the House of Commons, with a constitution which 
several of the elected members refused to sign, the 
whole position was changed, The policy is almost 
wholly socialistic, though the formula of the Social 
Democratic Federation and of the Independent Labour 
Party is not enblazoned on its banners, nor is it paraded 
in the speeches and writiogs of the Labour Party as 
now constituted. The trade unions as a whole have 
not so pronounced as yet, whatever they might do in 
the future. 

The attitude of all the sections of the Labour groups 
is at present, in view of the General Election, a matter 
of grave concern to at least one party in the House 
of Commons— namely, the supporters of the Govern- 
merit. The situation has become more acute by reason 
of the fact that the National Federation of Miners 
has joined the Labour Party, inclusive of Durham 
and Northumberland. This has developed new con- 
ditions and created complications. Messrs. Burt and 
Fenwick have refused to sign the constitution, and 
they are being ostracised. Mr. Wilson, of Mid- 
Durham, is not yet in that position, as the affiliation 
has not been quite completed. Mr. F. Maddison, for 
Burnley, and Mr. Bell, for Derby, have refused to 
sign, and the former, at least, is to be opposed by a 
Socialist. It is also proposed that three working-men 
candidates are to be set up and financed by the Opposi- 
tion to fight the present Labour Members. All these 
things tend to create difficulties for the Labour Party, 
altogether apart from the ‘‘ ins” and the ‘‘outs” repre- 
senting the two great political parties in the State. 
Some of the Labour Party are now abroad—in India, 
the United States, and Australia ; these are hurrying 
home for the fight. The efforts made, and being made, 
to avert three-cornered contests have already been 
successful in some places, notably in Wales, by a 
change of candidates and otherwise, all in favour of 
the Government. The Independent Labour Party 
still urge no alliance, but the state of the funds is 
pleaded as a reason for not increasing the list of 
candidates. But will the local members of that party 
and the Socialists agree? In many constituencies 
they are too ‘‘independent” to be loyal to their 
leaders, even if they advise a limitation of candidates. 


The tenth annual conference of the Labour Party is 
called for January 19, 1910, to be held in the Great 
Central Hall, Newport. The probability now is that 
the meeting will be postponed till a later date, in view 
of the General Election, but no change had been made 
at date of writing. The general purposes of the con- 
ference are set forth in the agenda already issued, 
which will doubtless be the order of procedure, with 
perhaps such modification or extension as the altered 
circumstances demand. Amendments to the constitu- 
tion fill four pages. The passion for revising the consti- 
tution reminds one of the French revolution assembly 
under more than one name. The purport of the reso- 
lutions is not revolutionary, not even over aggres- 
sive; but three of the great unions in the building 
trades jointly ask for an eight-hours day by Act of 
Parliament. There are nine resolutions on unemploy- 


ment, asserting ‘‘ the right to live” at a living wage. 
There are six demanding the ‘‘ break up” of the Poor- 
Law system as it now exists, and one on Old-Age 


Pensions, demanding that the age limit shall be sixty 
years of age. Electoral reform, education, and many 
other subjects are mentioned by various societies. The 
Labour Party has issued a hand-book for the electoral 
campaign ; it is full of facts and figures, fairly accurate; 
but ae will differ on the conclusions arrived at by the 
compl ers, 





The monthly report of the Boilermakers and lron- 


Shipbuilders gives some evidence of increasing activity 
i that branch of trade ; but the revival is very slow. 
Under the head of ‘* Money,” it is said :—“* We have 
undoubted evidence of returning prosperity to our 
menibers, as certain branches whick had been asking 
the council for remittances are now sending money to 
the eneral office.” That is a favourable sign ; but the 


detailed figures of unemployment continue to be very 
large. The total number on the funds was 13,449 ; pre- 
vious month, 13,622—decrease, only 173. The total of 
une mployed was 9344 ; previous month, 9515—decrease, 
only \71. There were also 1633 on sick benefit and 
~=42 on superannuation benefit; decrease of the 
foriner, 24 ; increase of the latter, 22. The total expen- 
diture for the month shows a decrease of 134/. 16s. 6d. 
per week. The new members admitted totalled 334 ; 





run out and deceased, 442; net decrease in mémber- 
ship, 108. Of course, most of these will return when 
trade revives. ‘‘The new rules have now been regis- 
tered, and members are notified that the Parliamentary 
levy must be paid in every case where it has not 
been already = this year.” This is the notice to 
secretaries. The votes of the branches have decided 
by an overwhelming majority in favour of establishing 
a ‘‘drillers’ section.” The result will be, the report 
states, ‘‘that in future all difficulties arising between 
drillers and other sections of our trade will be settled 
within our own society. We will thus be saved ex- 
pensive demarcation and arbitration proceedings in 
all our districts.” The employers will also be saved 
the annoyance of sectional strikes. The executive are 
drawing up directions for carrying out the decisions 
arrived at. One such arbitration was recently held at 
Cork, on questions at issue between the shipwrights 
and boilermakers. The award was given, which 
appears to have satisfied all parties. The result is to 
the credit of the societies concerned. 





In the Amalgamated Engineers’ Journal for this 
month, the editorial notes are on the House of Lords 
and the Budget, the rejection of the latter being 
severely condemned in advance, for the Journal was 
printed before the division took place. Then follows 
the subject of the Nationalisation of Railways, in 
which the Act of 1844 is quoted in justification of the 
agitation for the State to take over the whole of the 
railways of the kingdom. The membership of the Society 
at date was 107,259, an increase of 13 in the month. Of 
that total 8600 were on donation benefit, as against 9314 
in the previous month ; 2363 on sick benefit, as against 
2444 in the previous month ; and 5934 on superannuation 
benefit, as against 5887 in previous month. Of the aggre- 
gate on benefits, 16,786 were full members, the benefits 
paid to them being at the rate of 7087/. per week, or 
ls, 8d. per peying full member per week. The vote 
for a penny levy for the Swedish trade unions, where 
members were, and still are, on strike, was carried by 
14,148, there being only 41 against. A cheque for 
the full amount was at once sent to Sweden through 
the General Federation of Trade Unions in this 
country. The quarterly report of the society still 
shows a decline in funds. The total balance at the 
end of last quarter was 583,405/.; a year previousl 
it stood at 700,391/., showing a decline of 116,986/. 
in twelve months. The superannuation reserve fund 
continues to increase; at the end of last quarter it 
amounted to 373,332/., showing an increase of 7788/. 
in the quarter, and of 32,911/. in twelve months. It 
is the general fund which has suffered, and is now 
below the required minimum. 





The report of the National Union of Boot and Shoe 
Operatives says that ‘‘the state of trade is far from 
satisfactory. Unemployment is still severely mani- 
fest.” On this subject it says :—‘‘ The price of leather 
may have something to do with the shortage of orders, 
but machinery is the principal cause of members bein 
thrown upon the streets. It is sometimes asser 
that we, as a union, are opposed to machinery ; such a 
statement is not in accordance with the facts. What 
we say is that the benefits arising from the use of 
machinery should be shared by the workers, as well as 
by the va and buyers.” It goes on to say that 
‘this can rought about by the workers, as a whole, 
joining our ranks and contributing their share towards 
the expenses of running the union, and doing his or 
her share of the work of propagating the principles of 
trade unionism.” Important as this may be, the object 
can only be secured by the help of the employers. The 
only dispute in the month to which attention is called 
is an unauthorised one at Leeds. The report says : 
—‘* We would remind the members that such a method 
of calling attention to any grievance is not only con- 
trary to agreement and rule, but also renders one 
liable to damages under the common law of the land.” 
The italics are in the report. The matter was amic- 
ably settled on the fourth day of the strike, but the 
strike is condemned. It is stated that the ‘‘ financial 
call upon the funds continues to be very heavy” for 
out-of-work and sick benefits. The union succeed 
in getting 120/. compensation for injuries to a member, 
without any costs to the latter. 





Properly speaking, there have been no negotiations 
between the Liberal Whips and the Labour Party as 
to candidatures, but there have been expressions of 
opinion and appeals not to risk seats by three-cornered 
contests. The Labour Party have responded to the 
appeals, and at date of writing it is said that some 
twenty to thirty withdrawals were advised at the 
executive meeting held at the offices in Westminster 
on Friday last. The vice-chairman of the Labour 
Party, who was present, withdrew his name there 
and then, thus showing an example of self-effacement 
to all the other candidates. f course, the local 
bodies may insist upon a contest, but the authority of 
the executive will go far to influence them. So far, at 
date, the Social Siansesatie nominees only number 
eight, and of these one is to oppose the Labour Member 





for Burnley, who has refused to sign the Constitution 
of the Labour Party. The Independent Labour Party 
have not finally decided as to their list of candidates, 
but ‘‘ hopeless candidatures are to be discouraged.” The 
lack of funds will pute to enforce this view. There 
appears to be a disposition to contest the seat of 

r. Charles Fenwick, but the ballot of the miners will 
decide that issue. He and Mr. Burt will fight, it is 
said, and the proprietors of a Newcastle daily paper are 
said to be willing to pay their expenses. 





The Brighton Railway Company have settled their 
differences with their employés without a reference to 
arbitration. At the final meeting of the Central Con- 
ciliation Board, held at the London Bridge offices on 
Friday last, a general settlement was effected as to 
rates of wages, hours of duty, &c., affecting all depart - 
ments, covering a term of three years. This does not 
affect the dispute with the mechanics at the Brighton 
shops, but it may lead to some arrangement in the 
interests of peace. 





The great strike in New South Wales had not ended 
at date of writing. The acting Premier stated in the 
Legislative Assembly last week that if the employers 
and workmen did not meet and settle their differences, 
the Government would intervene, and that the penal 
provisions of the Industrial Disputes Act would be 
enforced. Steps would also be taken to establish a 
compulsory Wages Board. He added that the Govern- 
ment was determined to exhaust every constitutionally 
authorised power to bring about settled conditions. 
The Labour Party moved a vote of censure on the 
Government on the ground that ‘‘ the proposed action 
to meet the industrial trouble was absolutely in- 
adequate to public requirements.” There is no hint 
as to what the Labour Party want. 





The strike of Italian gas-workers appears to have 
fizzled out. At the commencement of last week it 
was threatened that the strike would be renewed, and 
it was feared that Milan, at least, would again be 
plunged in darkness. The men alleged that the em- 
ployers had violated the terms of the agreement for the 
resumption of work ; on the other hand, the employers 
alleged that the men only agreed to terms so as to get 
rid of the strike-breakers. However, the strike was 
not renewed ; perhaps explanations sufficed. 





The electrical strike-leader in Paris did what he 
conceived to be a good stroke of business at one of 
the Paris theatres last week ; he induced the electrical 
hands to strike suddenly, leaving the theatre in dark- 
ness. The strike-leader was sought, being at a re- 
staurant near by, and terms were exac from the 
manager, so that all went well again. But one must 
ask, Is that method fair fighting? It looks like 
exaction under undue pressure. io war there are 
rules to mitigate its worst horrors ; so ought there to 
be in industrial warfare. The use of unfair means 
may exact terms under compulsion, but afterwards 
the workers will be sure to suffer. 

The great strike of switchmen in America is having 
a most disastrous effect in the North-West Territories 
of the United States. Before the end of last week it 
was estimated that over 20,000 men wereidle. Ever 
day the strike continues thousands more will be idle 
in consequence. Train-loads of perishable goods have 
been shunted into sidings ; mills at Minneapolis have 
been closed, and the mines at Montana are idle. 
The losses by stoppage of mills alone are estimated at 
140,000/. daily. ‘‘Strike-breakers” were to be im- 
ported from Chicago and elsewhere, unless terms 
were arrived at and the men resumed work. 





A great strike of factory girls took place at New 
York at the end of last oak The wife of a millionaire 
gave them her support, and it is said that terms were 
settled in many cases by advances in wages and de- 
crease of hours. The girls’ champion stated that she, 


ed| too, had been a factory worker in the East End of 


London and in America, and, therefore, understood 
their grievances and sufferings. 





The iron and steel trades are still in a depressed 
condition. There is no movement towards increased 
activity, and will not be this side of the New Year. 
Some of the ironmasters and the users of iron and 
steel complain that the men’s wages are not reduced ; 
but wages could only be reduced as the result of the 
lower selling price of the material, and the price is 
higher than it was a year ago. 





Short time in the cotton trade is extending in the 
United States, as well as in England and on the Con- 
tinent. The object is to break down the cotton 
‘*corners” in the States. The great extension of 
cotton-growing will help in this direction, but it seems 
difficult to get cotton of equal quality with that grown 
in America. 
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A METHOD OF CALCULATING STEAM- 
TURBINES.* 
By Mr. Rartsav, Engineer. 
APPLICATION TO A MIxED TURBINE. 

Measurement of the Mechanical Equivalent of the Calorie. 
—The efficiency of a steam-turbine is arrived at by divid- 
ing the losses into two grou viz., the internat losses, 
arising from fluid friction and eddies in the moving and 
fixed buckets; and, secondly, the external losses, due to 
the friction of the wheels in the surrounding fluid, and 


to leakages through the clearances between the rotor and 
stator, and also to bearing friction in the bearings. 
Coefficient }.—The losses under the 


Internal Losses. 


















the value of for different types of buckets. I deter- 
mined this for the first time, now nearly fifteen years ago, 
by measuring the thrust exerted by a steam jet on a 
bucket ; this method, however, lacked precision, and I 
took the matter up again two years ago in an improved 


way. 

, of \.—The new determinations were made in 
Messrs. Broche and Fouché’s works, Nantes, with the 
oe shown in Fig. 1, below, the object being to 
calculate, in the most precise manner, the turbine for the 
destroyer Voltigeur. 

In the diagram A represents a series of guide-blades, B 
is the group of buckets under experiment, fixed in the 
scale-pan M. Steam, the pressure of which is regulated 
by the valve C, is let into the chamber E in front of the 


















































reduced on leaving the second element. Owing to sim: 
larity in the conditions in both series of measurement 
it can be taken that the ratio of ordinates of both curvy: 
for the same pressure at the distributor is the exa 
measurement of the coefficient A of the buckets exper 
mented upon. The value of this coefficient is thus arrive: 
at for every value of the pressure. 

igs. 3 to 9 show the results obtained with the vario. 
kinds of buckets illustrated. It will be seen that the co 
efficient \ varies according to the shape of the buckets, 
their size, and their s ing, from 0.65 to 0.80. For on 
and the same type of bucket A is practically constant 
Nevertheless, there is a tendency to a slight increase wit}; 
an increase in pressure—t.e., with an increase in th 
velocity of flow through the buckets. 
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first group are by far the most important. They are in 
part due to the roughness of the blade surfaces, to differ- 
ences in the thickness of the blades, and to the transverse 
shape and dimensions of the guide-channels, but more 
especially to the shocks experienced by the steam striking 
the buckets. In the case of impulse turbines, which is 
that mainly considered in the present paper, it can be 
taken that these losses have for their effect to reduce, 
always in the same proportion the relative velocity of the 
fluidin the buckets whatever be both the initial velocity of 
the steam and the relative velocity of the buckets. 

If we call W, the relative velocity of the steam on enter- 
ing the buckets, and W, its relative velocity on exit, we 
have for a given type of buckets, W, = \ Wo, in which 
> is “ practically invariable coefficient characteristic of the 
yucket, 

The use of this coefficient makes it easy to find, by 
means of a diagram,+ the internal efficiency of a single- 
wheel turbine, or of each element of a multiple-wheel 
turbine, and hence the average internal efficiency of the 
whole turbine. It is therefore interesting to arrive at 


* Translation of a paper read before the meeting of the 
Association Technique Maritime, Paris, May 5, 1909. 

t See Revue de Mécanique, September, 1903 ; also same 
review, 1897 and 1900, 
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guide-blades. For each pressure, measured by the pres- 
sure-gauge F’, which in the case under consideration was 
a mercury gauge, a certain thrust is produced on B, 
which is balanced by weights placed in the scale-pan G. 
The effective pressure shown by the gauge being recorded 
in abscisse, and the thrust in ordinates, a practically 
rectilinear curve is obtained. 

In a second series of tests, the thrust of the steam is 
measured in a similar way, using the same set of guide- 
blades A, but after having inserted between the reversed 
distributor A!, Fig. 2, and the buckets B, mounted on the 
balance M, a second bucket section H identical in all re- 
spects to the first. This second series makes it possible to 
trace a curve similar to that determined by the first tests. 

The thrust’ in this second test is, of course, smaller 


than in the first, seeing that the velocity of the steam is 
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Some writers have taken the velocity loss in an impulse 
bucket as not exceeding 10 to 15 per cent. Our experi 
ments show that this is not in accordance with the facts. 


It is expedient to reckon generally on velocity drops cof 
20 to 25 per cent. When the buckets are very care! lly 
made, smooth, and with sharp inlet edges, the drop can no 
doubt be brought down to 15 per cent., but this wi! be 
an exceptional case, and this lower percentage can 
reckoned upon as still prevailing after running for = 
time, seeing that the steam, and more especial] 
priming water when the steam is not superheated, ° 
water Bower on the expansion of the steam, wear the 
blades and roughen their surfaces. : 

The fact that the coefficient \ should not in practic: 
taken higher than 0.80 entails a consequences. 
It leads most clearly to the deduction that velocity 
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compounding should be avoided as far as practicable. | leaves the distributor to enter the movable buckets ; in 
We are able to add that pressure compounding, which | calculating this velocity a certain loss in the distributor 
we have followed for the last ten years, on the multi- | has, of course, to be taken into account. This loss gener- 
ellular system, gives, apart from special circumstances, | ally is very low ; in the case of distributors with converg- 
. better efficiency than is obtained by the adoption of ing nozzles, we believe it does not exceed 2 to 3 per cent. 
velocity stages, such as are used in the case of many he relative velocity Wy of entrance into the moving 
modern turbines. buckets is shown by A B, UO B being the linear velocity u 

Calculation of Internal Efficiency.—I may recall here of the moving buckets. On leaving the moving buckets 
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the efficiency of a turbine is calculated according to | the relative velocity W, takes the direction BC, which 
ts method given in my work of 1903. Fig. 10 shows a| produces with O B the angle of discharge §, ; its value for 


velocity diagram on the moving buckets of a turbine. It | an impulse turbine without any reaction will be, accord- 
tits been got out on the following hypotheses :— | ing to our hypothesis, 























wrar 


Angle of guide-blades .._... a = 20-deg. = 4 Mo 

Augie ischarge from mov- The point C is th ived at, and by joining OC th 
eliahaahetn,. i oo = Sinn. e point C is thus arrived at, and by joining e 

Coefficient of velocity drop ... i. = 0.75 des. Ee ee oak ton 


The internal efficiency of the moving buckets in a 


in this diagram, O A is the velocity at which the steam | helicoidal-impulse turbine is easily demonstrated, by the | 


theorem of moments of momenta, to be given by the 
relation 
2u u @&-@ 
= -@ = 2 . - 1 

Pr Ve (a — a) ve vY”’ 
where V, is the absolute velocity of the steam on leaving 
the guide-blades, a) and a, the projections on u of the 
absolute velocities, on entrance and discharge, of the 
steam. 


In the diagram Fig. oy is OB to the scale of the draw- 
0 


ing, and the factor is “— ™ simply the distance from 
0 

point C to point A measured on the line O B, also to the 

scale of the drawing, #.e., E X. 

Therefore, in order to obtain the internal efficiency of 
every elementary turbine it suffices to multiply OB b 
double E X, both measured by taking for unit the length 
which represents V». 


4=20B. EX. 
Now, by changing the relative velocity of the buckets 
—= v , we obtain for every fresh value of £ a point c, the 


0 
geometric locus of which I J is, as is easily demon- 
strated, a hyperbole. For values of ¢ which vary from 
0.15 to 0.50, the curve I J almost coincides with a straight 
line slightly inclined towards O X. 
The various values of the internal efficiency thus calcu- 
lated make it ible to trace the internal-efficiency 








curve as a function of £, curve 1, Fig. 11; hence it is seen 
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that the maximum value of the internal efficiency is ob- 
tained for a value of ~ in the neighbourhood of 0.5, and 
is equal to 0.82. The curve here ee to the case 
of asingle-wheel turbine, as, for example, the De Laval 
turbine ; it supposes that the absolute residual velocity of 
the fluid is completely wasted. 

In our multiple-wheel turbines running in series, the 
energy of the ‘‘ carry-over” is always utilised, except at 
the last wheel, and it isimportant to take it into account. 

It is, however, very diffoult to carry out experiments 
which show exactly what is the fraction utilised ; this de- 
pends upon the form of the buckets of the following set 
of guide-blades, and also upon the pressure drop therein. 
The curve 2, showing the internal efficiency, taking into 
account the utilisation of the residual velocity, has been 
drawn on the assumption that two-thirds the energy of 
the “‘carry-over” is utilised. These curves show the 
sreatively sonmgeusnee gain which results from the utilisa- 
tion of the residual velocity for the usual values of ¢ com- 

rised between 0.15 and 0.35; by tracing the curves 
urther, it is seen that the internal efficiency continues 
to increase for values exceeding of ~ 0.5, while it de- 
ed from the point where = 0.5 when the residual 
velocity was not utilised. 

The curve 3 shows the internal efficiency of a Curtis 
wheel with two movable blade-rims ; the same hypotheses 
have been taken, the abscisse being the relative velocity 
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sure drop at both rims. 
In order to make a direct comparison with the 
equivalent ‘‘straight” pressure-compound turbine, it is 
necessary to increase the abscisse of curve 3 in the ratio 


of ¥2tol. The curve 4 is thus obtained ; this, as will 
be seen, is much below the curve 2 which applies to 
pressure-compounded turbines. ‘ 

Having thus calculated the internal efficiency for each 
elementary turbine, the internal efficiency of the whole 
engine is deduced therefrom by taking the average of all 
the partial efficiencies, to each of which is = a 
coefficient the importance of which is proportional to the 
available heat accounted for in each wheel. 

External Losses.--The external losses remain to be 
deducted. The friction losses of the wheels in the fluid 
are proportional to the specific weight of the fluid round 
the revolving wheel. The friction may be calculated by 


the formula 
F = CoR' ni’, 


where is the specific weight of the fluid surrounding 
the wheel in kilogrammes per cubic metre; R the wheel 
radius in metres; n the number of revolutions per 
second; C a coefficient, the value of which varies accord- 
ing to the roughness of, or the projections on, the sides 
of the moving disc, the arrangement and height of the 
movable buckets, and also on the shape of the walls of the 
cell in which the wheel revolves. 

Losses by leakage can only be calculated in a very 
approximate way. They depend pretty much upon the 
ratio between the area available for leakage sections and 
the area through the guide-blades; but the clearance 
between the rotor and the stator varies with every turbine 
according to a more or less degree of perfection in the 
construction, and it gradually increases up to a certain 
limit after the turbine has been running for some time. 
Knowing the leakage area and the number of baffles 
in the path of flow, the value of the leakage loss is arrived 
at by estimating the quantity of steam flowing through 
the sections and the manner in which the steam is re- 
utilised at the different points of the turbine. 

The loss by friction of the shaft in its bearings is calcu- 
lated in the usual way. 

I do not insist upon the calculation of the external 
losses, my object being to deal in this paper specially with 
the internal losses. 

Example of a Turbine.—Knowing the coefficient \, it is 
possible, as I have frequently ascertained, to predict with 
sufficient exactness the results in actual practice. Asa 
proof of this I a below the results obtained with an 
impulse multicellular turbine of my system, driving a 
centrifugal compressor for a mine in the north of France. 

This turbine, a longitudinal section through which is 
given in Fig. 12, page 805, is of the mixed type. It is built 
to work normally with exhaust steam only, or with a mix- 
ture of exhaust steam and live steam, when the steam pres- 
sures are not sufficiently high. In exceptional cases, when 
no exhaust steam is available, 1t can work with live steam 
only. To this end, the engine consists of two sets of 
wheels forming two distinct turbines mounted on the 
same shaft and in the same casing. The principal turbine, 
or low-pressure turbine, specially designed for the good 
utilisation of the exhaust steam, consists of four wheels. 
The steam inlet is through the belt B, and it is ex- 
hausted to the condenser by the port ©, after having 
effected its work on the four rotating wheels. This steam 
proceeds from a steam-accumulator, the object of which 
1s to regularise the intermittent or variable flow from 
the primary engines (winding and other engines). The 
auxiliary or high-pressure turbine is more simple. It 
consists of three wheels only, placed in front of the low- 
pressure wheels on the same shaft. This turbine is re- 
quired to work only during comparatively short intervals, 
and a very high efficiency was not aimed at here 
in order*to reduce the first cost of the plant. When 
working low pressure, these three wheels run idle in 
the steam. When the low-pressure steam is not in suffi- 
cient quantity, steam from the boilers is admitted through 

i, at an effective pressure which varies from 0 to 5.5 kilo- 
grammes per square centimetre, on to the high-pressure 
wheels, where it does part of its work. It then mixes 
with the exhaust steam in belt B, and the mixture acts 
ou the four low-pressure wheels before being exhausted to 
the condenser through C. The admission of live steam is 
effected automatically by means of suitably arranged 
regulators. The system of regulation is one of the most 
interesting features of the engine. 

The turbine is supported at each end in bearings cast in 
one piece with the ends, this ensuring a perfect centering 
of the shaft in the bearings and dia: tok ca The shaft 
is of nickel steel; it is of large Dantes, so that the 
critical speed is much above 4000 revolutions per minute. 
The bearings are ring-lubricated and water-cooled. The 
wheels are of forged steel, turned throughout, so as to 
reduce to a minimum the losies resulting from their fric- 
tion in the steam. The movable blades are milled out of 
nickel-steel bars; they are forked at their lower ends to 
straddle the rim, and are held in place by s 
rivets. They are, moreover, shrouded externally by 
means of a steel band. The blading is most rigid. The 
ps gene gr separating the wheels are of mild steel, 
and are provided with guide-blades of drawn brass. 
A soft metal lining is fitted where the shaft passes 
through. The moving and fixed blades are of a special 
section for each wheel, accurately determined according 
to the velocity curves, so as to utilise with the greatest 
possible efficiency the energy of the steam. 

The characteristic data of the turbine are as follow :— 

Effective power on the shaft 800 h.-p. 
s ae ont a ... 3800 to 4000 revs. 
per minute 


to the velocity Vy due to the total pres- 








Absolute pressure of live steam 6.5 kg. per sq. cm. 
(92.5 Ib. per sq. in.) 
Absolute pressure of low-pres- 


sure steam . 1kg. per sq. cm. 
(14.3 lb, per sq. in.) 
Pressure at exhaust . 0.1 kg. per sq. cm. 


(1.4 Ib. per sq.in.) 


From our calculations we have the following figures as 
regards consumption :— 


Running with Live Steam :— 

800 effective horse-power . 6.8 kg. (14.99 Ib.) of 

steam per effective 
h.-p. per hour 

. 7.6 kg. (16.75 Ib.) of 

steam per effective 
h.-p. per hour 


400 effective horse-power 


Running with Exhaust Stcam :— 

800 effective horse-power . 11 kg. (24.24 Ib.) of 

steam per effective 
h.-p. per hour 

. 12.5 kg. (27.55 1b.) of 

steam per effective 
h.-p. per hour 


400 effective horse-power 


Experimental Plant.—The turbine was built to my 
designs by Messrs. de la Brosse and Fouché, Nantes. It 
was put down in the testing-room of their works, and 
directly coupled to an hydraulic brake for measuring the 
power absorbed on the turbine shaft. The steam was 
supplied by a set of three tubular marine boilers, having a 
total of 500 square metres (5382 sq. ft.) heating surface. 
The steam-drum was provided with two branch-pipes, 
one leading to the high-pressure port (1, Fig. 13), the other 
to the low-pressure port (2, Fig. 13); the steam admis- 
sion by both branch-pipes was regulated by means of 
valves. The surface condenser 3 was connected to the 
turbine by a double adapting-pipe 4, the section of which 
was made to suit the condenser, but was too small to 
obtain a good vacuum on exhaust when running low- 
pressure. The section of the exhaust port of the turbine 
1s 40 square decimetres (617 square inches), while the total 
section of the two branches leading the exhaust to the 
condenser was only 19 square decimetres(293 square inches), 
or less than half what it should have been. This differ- 
ence in the sections led to a loss of pressure which reached 
0.085 kilogramme per square centimetre (1.2 1b. per square 
inch) when running under full load on low pressure. This 
should be taken into account in arriving at a correct 
interpretation of the test results. The tube surface of 
the condenser was 107 square metres (1152 square feet). 
Two electrically-driven pumps serve the condenser ; 
vacuum is ensured by a Westinghouse-Leblanc dry air- 

ump having an output of 180 cubic metres (6357 cubic 
eet), the water extraction being dealt with by a centrifugal 
three-phase pump, which draws from the lower part of 
the condenser and discharges into two carefully-gauged 
tanks. 

Hudraulic Brake.—The power developed by the turbine 
is absorbed by an hydraulic brake specially designed for the 
purpose, and which has given good results. It is illustrated 
in Figs. 14 and 15, consists of a centrifugal-pump wheel, 
mounted on a shaft carried by two fixed bearings 10 and 
11, and direct-coupled by a semi-elastic coupling to the 
turbine-shaft. The wheel turns in a casing mounted on 
roller bearings 12 fixed to the shaft bearings. The casing 
can thus revolve freely on the shaft without any resist- 
ance, apart from the packing round the shaft. The pack- 
ing friction is, however, allowed for in estimating 
the couple at the balance-lever. Circular gate-valves 17 
and 18, operated from the outside by means of two end- 
less screw-wheels, make it possible to regulate the output 
of the pump, according to the work to be absorbed. The 
water dischar, is received in an annular diffuser 14, 
which divides into two conduits 15 and 16 led symmetric- 
ally to the suctions of the wheel. 

Cold water is discharged inside the brake by a small 
auxiliary pump 20, an india-rubber pipe allowing the 
escape of a suitable quantity to prevent the heating of 
the water contained in the brake above 75 deg. to 80 deg. 
Cent. (167 deg. to 176 deg, Fahr.). An arm 22 ile 
fixed to the brake-casing is fitted with a hardened knife- 
edge which bears on the end of a lever 23 made to oscil- 
lat® round a fixed support 24; the lever takes at point 
26 the required weights. Stability is given to the brake 
by means of the small dynamometer 27 ; this makes it 
p possible to read instantaneously the slight variations 
in the brake couple without adding any weights. The 
small oscillations which are generally set up are damped 
out by a small oil-dashpot 28. The Socio thus built can 
record very precise measurements. The power absorbed 
is calculated by a Prony brake. The lengths of the levers 
have been arrived at by construction so as to obtain the 
horse-power by a very simple calculation. It suffices to 
take half the speed in revolutions per second, and to 
multiply this by the weight in kilogrammes placed on the 
secondary lever. Care was, of course, taken that at rest 
the brake was in statical equilibrium, or, in other.words, 
the small weight ~ om to obtain perfect statical equili- 
brium was measured. 

Measurements.— Numerous measurements were made on 
this turbine under gradually varying loads and s 8. 
We shall limit our report to an account of the results ob- 
served on January 25 and 27, 1909, under the supervision 


of Mr. de Joulis, Director of the Steam-Users’ jia- 
tion of the West of France; Mr. Arminot, Inspector of 
the Bureau Veritas, Nantes; and Mr. Lienhardt, Naval 


Constructor and Inspector, Nantes. These results are 
taken from the report drawn up following the tests. The 
steam pressures at the various points were recorded by 
new pressure-gauges. The indications in the next column 
were noted down every five minutes during the time the 
tests were in progress. 











1. Pressure at the boiler steam-drums. 

2. Pressure below the high-pressure stop-valve. 

3. Pressure below the low-pressure stop-valve. 

4. Pressure at the turbine exhaust-pipe. 

5. Pressure at the condenser. 

6. Revolutions by means of a hand-precision counter to 
verify the speed given by the speed-indicator of the 
turbine. 

7. The weight suspended on the brake lever. 

8. The height of water in the measuring-tanks pro- 
ceeding from the condenser. 


The whole of the steam used for the working of the 
turbine, including that from the trapsand the glands, wa 
led to the condenser. All the condensed water was collected 
in the tanks. The barometric pressure and the tempera- 
ture of the air were noted. When the turbine was 
started running normally and regularly, the number of 
revolutions being maintained constant, a series of obser 
vations were made under the following conditions of 
working :— 

1. Trial at high pressure under one-third load. 

2. Trial at high pressure under two-thirds load. 

3. Trial at high pressure under full load. 

4. Trial at low pressure under half load. 

5. Trial at low pressure under full load. 


After the tests the capacities of the two tanks for the 
condensed water were measured by weighings ; the tight- 
ness of the condenser was also verified, and the brake 
levers were also carefully measured. 3 

The steam pressure in the boilers was maintained 
notably higher than that which would have sufficed to 
supply the turbine at the pressures, provided in the con- 
tract with the mines of Liévior, this with a view to dry 
the steam by expansion through the stop-valve. When 
working at hich pressure, this expansion did not remove 
completely the approximate 2 per cent. of priming which 
is the percentage that obtains with boilers of the type used; 
but in the low pressure trials, the expansion being high, 
there was a sli ht superheat of the steam. The tempera- 
ture was recorded by means of a thermometer placed in 
the steam inlet of the low-pressure belt. When working 
low pressure, the power was not carried up to 800 horse- 
power, because even at 700 horse-power the vacuum at the 
turbine exhaust, owing to the circumstances alluded to 
above, had already become very insufficient—82 per cent. 
only. This bad vacuum made it necessary to raise the 
pressure admission slightly above atmospheric. ; 

The following table gives the results arrived at in the 
five different conditions :— 


Litviorn TuRBINE.—Consumption Tests. 


High-Pressure. | Low-Pressure. 


Halt | 








One- Two- | a . 
: sy | 6Full Full 
Third = Thirds | Load. | Load. | Load. 
; a | 
Duration of test 1 hour | 45 min. | 45 min. | 40 min. | 35 min. 





Average speed revs. 4057.34 | 4050.1 | 4049.88 | 4037.84 | 4055.98 
Absolute pressure be- | | 
low governor valve [ 
(kg. per sq. cm.) .. 
Ditto (ib, per sq. in.) 
Absolute pressure ir. 
low-pressure steam 
chest (kg. per sq. 
Cm.) «. - as 
Ditto (Ib. per sq. in.) 
Absolute pressure at 
exhaust (kg. per 
sq. em.) - - 
Ditto (Ib. per sq. in.) 
Absolute pressure at 
condenser (kg. per 
sq. cm.) wa < 
Ditto (lb. per sq. in.). 
Horse-power deve- 
lo) * ae .., 326.074 
Steam consumption 
(kg. per hour) ., 2511.85 
Ditto (lb. per hour)... 5526 
Steam consumption 
(kg. p. horse-power) 
Ditto (lb. per horse- 
power) e- 


| 
| 
3.248 | 4.707 | 6.425 
46.2 | 669 | 9 
| 


0.657 | 1.101 
9.3 | 15.65 


0.290 0.401 0.544 
4.12 | | 
| | 
0.086 | 0.076 | 
1.21 1.07 


5.7 


0.088 


0.116 | 0.175 
1.26 2.5 


1.64 2.5 


0.090 
1.28 


0.041 
0.57 


0.071 
0.99 


0.049 


0.051 
0.70 7 


0,72 
563.774 809.301 | 407.485 | 706.754 
9381.45 
20,639 


5801.7 
12,763 


4048.2 
8906 


5434.33 
11,955 


7.703 7.182 6.715 | 14.238 | 13.274 


31.32 29.20 


14.77 


16.95 15,80 


The following are the estimated results compared with 
those of the tests :— 


Guaranteed Results of 




















inContract,| Estimated. Tests. 
: € Tae . ; & i 
e |e] § a, f2R |e 
S. 5 5. ois 6 18 w 
26/6] 8&8 |8| 8823/8 3 
6° |F| 8% |F| oe \- 3 
- | p.c. ».C, ) 
-Fullload 7.5kg. | 92) 6.S8kg. | 92 6.666 kg. 
~ | (16.5 Ib.)| (14.96 Ib.) (14.661b.) 
§ 2-5 | Half load — oon kg. 92 7.149kg. | 9 3 
es (16.72 Ib.) (15.73 Ib.) 
BER | a ee ee re 7.652 kg. 92 4 
| (16.83 Ib.) 

g te (Fullload §12.5kg.| 92 | 11 kg. 92 13.239kg. 
ga6 (27.51b.)) | (24.2 1b.) (29.12 Ib.) 
22% Halfload .. .. | 125kg. | 92 | 14.166kg. |) — 
SES (27.51b.) |_| (81.16 Ib.) 

In low-pressure running the vacuum was lower than 
that guaranteed, owing to the contraction of the — 
denser pipes, and the consumption was above that provic = 
in the contract; the efficiency, however, 18 pract: mf 


that estimated. The theoretic steam consumption 
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9.300 kilogrammes per em per hour; the efficiency 
of our turbine is therefore 13,239 = 0.70. . 

With a 92 per cent. vacuum the theoretic consumption 
would only be 7.700 ; for the same efficiency the consump- 
tion would be 11 kilogrammes (24.2 lb.), which is equal to 
that we had estimated, and lower by 13.6 per cent. than 
the figure guaranteed in the contract. ¢ 

The curves, Fig. 16, show these results and the efficiency 
of the turbine running under high pressure ; in tracing 
these curves we have also utilised a few figures given by 
preliminary tests carried out several days before those 
specially referred to in this — be he 

In order to ascertain the degree of approximation of the 
results obtained by the method of calculation above referred 
to, we give in Fi . 17 the consumption and efficiency 
curves which we had drawn « priori for the turbine running 
under high pressure, before getting out the shop drawings. 
We may here remark that the turbine in question was of a 
new type, differing at many points from the patterns we had 
previously built. It will be seen, therefore, that the actual 
results agree as well as could be expected with the figures 
calculated in advance. The experimental curve, however, 
is slightly below the calculated one ; this is, no doubt, 
owing to the fact that the steam leakages were notably 
higher than they should have been, owing to excessive 
clearance at the packings. : 4 

Measurement of the Mechanical Equivalent of the Calorie. 
—My brake having a very great stability, maintaining 
itself, so to speak, indefinitely, I took advantage of this to 
measure the mechanical equivalent of the calorie. It 
sufficed to measure the outflow of water from the brake 
and the heating of the water. We spent several days in 
carrying out these tests after having put down a device to 
record accurately the water output. 

As we were dealing with a high power, up to 700 horse- 
power, using also accurate instruments, enabling readings 
to be made to one or two thousanths, I had hoped to 
obtain concordant results. The figures obtained, how- 
ever, show larger discrepancies than I had anticipated ; 
this may be due to the fact that, in order to obtain 
simultaneous records, I had to depend upon five different 
men, who were not trained to take down precise measure- 
ments. We had to go over the tests three times, in order 
to eliminate as much as possible systematic errors in the 
readings, and I shall only give the results of the series of 
tests of January 26 of this year. They differ but little 
from those of other series. 

For measuring the water output we caused the water 
leaving the brake to flow into a small vertical tank, built 
of plates and fitted with two conical brass nozzles. A 
water-level, graduated in millimetres, was placed on the 
side of the tank ; this made it possible to measure up to 
within 4 millimetre the head on the nozzles. These 
nozzles were calibrated beforehand ; their coefficient of 
discharge was therefore accurately known. Calibration 
was made by causing water to flow for three minutes intoa 
receptacle placed on an accurate weighing-machine. The 
temperatures were measured by two precision Baudin 
thermometers, graduated to tenths of a degree, specially 
made for our experiments. They were placed vertically, 
the bulb containing the mercury plunging in the water, 
one on the inlet-pipe to the tank, and the other on the 
outlet-pipe directly at the outlet from the brake. I con- 
verted the indications given by the hard-glass thermo- 
meters to the scale of the hydrogen thermometer. 

We made our readings after the permanent régime of 
working at a given ] had been obtained, the readings 
lasting three minutes. The records were taken: every 
15 seconds at a given signal. The speed of the engine 
was recorded by means of a centrifugal tachometer, but 
to increase the measure of accuracy we took the precaution 
of counting exactly the number of revolutions during the 
three minutes over which the observation lasted ; and in 
order to evalute the time with as few errors as possible, 
I used a special stop-chronometer, with seconds hand mark- 
ing the tenths of seconds. The error in time can there- 
fore not exceed one-tenth to two-tenths of a second on 180, 

In the high-power experiments the heating of the brake 
reached as much as 55 deg. Cent. (131 deg. Fahr.); it was 
therefore necessary to take into account losses by radia- 
tion. I determined the coefficient of radiation by a special 
experiment, in which I caused a small current of hot water 
to flow through the brake. The correction for radiation 
was small, owing to the large power absorbed by the brake ; 
it never exceeded 1 per cent. 

The following is an abstract of the results obtained on 
January 26. We took sixteen series of records, repeat- 
ing four times the three-minute measurement at practi- 
cally the same load. The powers were on an average 250, 
44", 600 and 700 horse-power. The figures given are the 
average for each amount of load, the specific heat of the 
water being brought down to 15 deg. Cent. (59 deg. Fahr.), 
using the Barnes curve. 

In the first four series of records, the power of the 
engine being 250 horse-power, and the original tempera- 
ture of the water about 8.5 deg. Cent. (47.3 deg. Fahr.), 
the elevation of temperature was 22 deg. Cent. (39 deg. 
Fabr.); the equivalent in kilogrammetres of the calorie 
at 15 deg. Cent.—1.¢., the amount of heat required to 
raise 1 kilogramme of water from 15 deg. to 16 deg. Cent. 
~ as found to be equal to 425.60. 

nder a load of 440 horse-power, the original tempera- 
ture of the water being 8 deg. Cent. (46.4 deg. Fahr.), and 
the increase in temperature 37 deg. Cent. (66d . Fahr.), 
th mechanical equivalent of the calorie at 15 deg. Cent. 
was found equal to 430.28. 

\t 600 horse-power, the original temperature of the 
water being 8 deg. Cent., and the increase in temperature 

47 log. Cent. (76 deg. Fahr.), the mechanical equivalent 


focae calorie at 15 deg. Cent. was found to be equal to 


it 


t 700 horse-power, the original temperature of the 


water being 7.5 deg. Cent. (45.5 deg. Fahr.), and the in- 
crease in temperature 54 deg. Cent. (97 deg. Fahr.), the 
mechanical equivalent of the calorie at 15 deg. Cent. was 
found equal to 426. 

The average of the sixteen measurements is 427.11. 
Taking only the measurements which apply to 600 and 
700 horse-power, which together more than the 
others, leaving out a test which yielded, by error, 422.65, 
the average is 426.85. Our measurements would thus 
give a figure between 426.85 and 427.11 for the mecha- 
nical equivalent of the calorie from 15 deg. to 16 deg. 
This result agrees with the results of the most recent ex- 

riments of physicists, among others those of Callender, 

rnes, and Rowlands. The specific heat of water from 
15 deg. to 16 deg. Cent. is now taken equal to 4,187 ergs ; 
426.8 kilogrammetres correspond to this figure. My re- 
sults agree with those of Rowlands, Callender, and Barnes 
to within rvoth. 





CATALOGUES. 

From Messrs. Davidson and Co., Limited, Sirocco 
Engineering Works, Belfast, we have received a partial 
list of “‘Sirocco” fans supplied for mine ventilation in 
Great Britain. Over 200 cn varying in diameter from 
10 in. to nearly 15 ft., are included in the list. 


From Messrs. Drake and Gorham, Limited, 66, Victoria- 
street, Westminster, 8.W., we have received a catalogue 
of electrical goods. The catalogue deals with tantalum, 
Osram, and carbon-filament lamps, flame and enclosed 
arc-lamps, conduit and fittings, switchboards, switches 
and fuses, Bastian quartz radiators, and electric-light 
—- and glassware. The prices of all the articles are 
stated. 


Mr. John W. Bainbridge, 2, Fen-court, Fenchurch- 
street, E.C., hassent us ae of the “ J.W.B.” dry 
fat pencils for shop, warehouse, and out-door use. They 
are made in several colours and in different qualities for 
marking s, such as leather, moist timber, glass, and 
highly-polished metals, which are difficult to mark in the 
pe way. A special quality for marking cattle is 
also manufactured. 

The Electrical Company, Limited, 121-125, Charing 
Cross-road, W.C., have sent us circulars relating to cast- 
ings they are now supplying. The castings are made in 
steel dies under hydraulic pressure and require little or 
no machining. One circular illustrates bearing brasses cast 
by this method, but various machine and instrument 
parts can be supplied in brass, aluminium, copper, and 
special alloys. 

The Empire Engineering Company, Caxton House, 
Westminster, S.W., have sent us a little booklet descrip- 
tive of the ‘‘ Empire” petrol or gas-engine. The engine, 
which works on the two-cycle principle, is made in two 
sizes, of 14 and 3 horse-power, and is suitable for farm 
work or for running small electric-light plants in country 
houses. A paraffin carburettor can be supplied for these 
engines to enable them to run on that fuel. 


A booklet illustrating some of the productions of Messrs. 
Royce, Limited, Trafford Park, Manchester, has reached 
us from that firm. These productions include overhead 
cranes of capacities up to 100 tons, Goliath cranes, canti- 
lever, walking, and jib-cranes, electric transporters for 
overhead runways, and also electric winches and capstans. 
The greater part of the illustrations are from photographs, 
which show the cranes, &c., in actual work. 


We have received from Messrs. Stork Brothers and 
Co., Hengelo (O.), Holland, a catalogue giving particulars, 
prices, and other information relating to their low-lift 
centrifugal and turbine-pumps. Tables of dimeusions 
and capacities are given of 3-in. to 14-in. pumps, with belt 
or electric drive, for heads up to 20 metres (65 ft. 7 in.). 
Particulars are also given of some very compact steam- 
driven centrifugal circulating-pumps for surface-con- 
densers; these are made with 4-in., 5-in., and 6-in. outlets. 


A card of useful tables for engineers has been issued 
by the Unbreakable Pulley and Mill-Gearing Company, 
Limited, Hyde Engineering Works, West Gorton, 
Manchester. The tables show the horse-power trans- 
mitted by steel line-shafting and the required pitch of 
bearings, the rim speeds of pulleys of various diameters 
at different numbers of revolutions, and also the horse- 
power transmitted by single and double leather belting 
at various speeds. 


- Messrs. Ruston; Proctor, and Co., Limited, Lincoln, 
have sent us a catalogue of Ruston traction-engines and 
road-rollers. The former are made from 5 to 8 nominal 
horse-power with poy cylinders, and from 5 to 10 horse- 
power compound; both simple and compound road-rollers, 
weighing from 8 to 15 tons, are illustrated. Another 
catalogue from this firm illustrates several different classes 
of winding, hoisting, and hauling-engines, and gives a 
table of dimensions, weights, and capacities of each class. 


We have received from Messrs. Wellman-Seaver and 
Head, Limited, 47, Victoria-street, Westminster, 8S. W., 
a copy of their new catalogue of charging-machines for 
horizontal reheating furnaces. The machines illustrated, 
which are nearly all electrically driven, are of both the 
overhead and ground types, handling ingots and slabs 
from 14 cwt. to 12 tons in weight. e descriptive 
ates of the catalogue is printed in English, French, and 

rman. 


A small booklet from the Gilbert Little Company, 
Limited, Horton Works, Bradford, describes steel chain 
belts and sprocket wheels for elevators, conveyors, and 
other machinery. The chains are stamped from a steel 
strip, the centre part of each link being bent over to form 
a hinge which has a much r bearing surface than is 





obtained with malleable cast-iron links; the steel chains 








are also much lighter than malleable-iron chains of the 
same size. Prices are stated for chains having pitches 
varying from }¥ in. to 24 in. 

The Langdon-Davies Motor Company, Limited, South- 
wark Works, Deverell-street, S.E., have sent us a little 
pamphlet containing useful tables. The horse-power and 
synchronous speeds for different periodicities of the firm’s 
single, two, and three-phase motors are given in tabular 
form, as also are the horse-power and speeds of direct- 
current motors for different voltages. A table showing 
the equivalents of 1 watt to 50 kilowatts in horse-power, 
force-de-cheval and kilogrammetres, is also given and should 
be found useful. 


A catalogue of Mueller i manufactures has come to 
hand from the Bryan mkin Company, Limited, 
Chesterfield, who are the sole European and colonial 
licensees for the H. Mueller Manufacturing Company of 
New York. The catalogue gives prices and particulars 
of machines for drilling and tapping live or dead gas and 
water-mains, high-pressure np esch, and also of the 
Mueller gas-service clamps. The latter devices are used 
to make the service connections to gas-mains that are too 
thin to be tapped. 


A catalogue of gold-dredgers, river steamers, and other 
vessels has come to hand from Mr. Arthur R. Brown, 
A.M. Inst. C.E., Capel House, 54, New Broad-street, 
E.C. The gold-dredgers are built to the designs of 
Messrs. Cutten Brothers, of New Zealand and London, 
and the catalogue illustrates a number of dredgers with 
bucket capacities varying from 14 to 6 cubic feet. Other 
vessels are ilusteated boy reproductions from drawings 
and photographs, and among these are included screw and 
stern-wheel steamers for tropical rivers, cargo-steamers, 
tugs, lighters, launches, and motor-boats. 


From the Lahmeyer Electrical Company, Limited, 
Bank Buildings, 109-111, New Oxford-street, W.C., we 
have received a circular describing the construction of 
their single and three-phase oil-immersed transformers, 
and illustrating a number of important installations 
carried out. Another circular deals with high-speed 
electric motors for large outputs. These motors are suit- 
able for driving centrifugal pumps and other high-speed 
machinery, and several examples of alternating and direct- 
current motors, driving pumps and blowers, are illustrated. 
We have also received from the same firm a catalogue 
giving prices and particulars of braided and lead-covered 
rubber-insulated cables, single, double, and triple-braided 
overhead cables, trailing-cables, and flexible wires. 
Special attention is called to the firm’s fire-resisting cables, 
which will not ignite if the flame from a blow-lamp is 
allowed to play on them for hours. 


An interesting catalogue of diving apparatus and other 
submarine appliances has reached us from Messrs. Siebe, 
Gorman, and Co., Limited, 187, Westminster Bridge- 
road, 8.E. The catalogue describes the firm’s well-known 
air-pumps, diving-helmets and dresses, diving-bells, and 
accessories, such as electric lamps, telephone apparatus, 
pneumatic tools and air-compressors, exploders for blast- 
ing, &c. Wealso notice a self-contained breathing appa- 
ratus which can be used as a smoke-helmet or for diving 
in shallow water. This apparatus consists of a helmet 
and jacket, and in a pocket inside the latter is a substance 
which, in contact with the respired water-vapour, gives 
off pure pee gas. The residue is an alkali which 
absorbs carbon dioxide, so that the air contained in the 
apparatus can be breathed over and over again, and light 
work can be carried on for about an hour with one charge. 
Several other types of breathing apparatus for rescue 
work in mines are also illustrated and described. 


A new instrument, known as the “‘ Gradiograph, ” has 
been placed on the market by Messrs. A. G. Thornton, 
Limited, Paragon Works, King-street West, Manchester. 
The instrument is specially suitable for laying pipes and 
sewers toa given gradient, but can be used for many other 
purposes where it is required either to measure or work to 
a certain inclination. It consists of a rectangular nickel- 
aluminium casing, 3 ft. long, whose interior surface is 
accurately machined, and contains a uated steelyard 
pivoted at one end and fitted with a spirit-level. A cursor, 
which can be moved along the steelyard, so alters its incli- 
nation that the bubble comes to the central position when 
the instrument is placed on any gradient between 1 in 20 
and 1 in 305. A slot is provided at the extreme end of the 
steelyard, and when the cursor is placed in this position 
the instrument can be used as a very accurate spirit-level. 
For laying drains the gradiograph, set to the uired 
fall, is placed inside the pipe, which is then adjusted until 
the bubbiez is at zero; the pipe then has the gradient to 
which the instrument has been set. 





PENINSULAR AND ORIENTAL Steam Navigation Com- 
pANY.— This company have issued their diary and 
almanack for the coming year. It forms a handsome 
booklet, which gives information on their services, agents, 
fleet, and information of general interest, including very 
clear maps of Western Europe, India, Australia, China, 
and Sagte, _ An artistic wall-sheet, also issued, gives the 
dates of sailings of the company’s steamers for the coming 
year. 





** Business Prospects Yxrar-Boox.”—We have re- 
ceived a copy of the 1910 edition of this book, which ‘s 
edited by Messrs. Joseph Davies and C. P. Hailey, and 
published at the price of 5s. net, by the Commercial In- 
telligence Publishing Company, Limited, 166, Fleet- 
street, E.C. It gives prices and statistical data on the 
coal, iron, copper, tin, and shipping trades, the money 
market, home and American rails, cotton and other pro- 
duce, and for each trade or produce a forecast as to pro- 
duetion, demand, and prices for the coming year, 
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WORKMEN’S COMPENSATION APPEAL 
CASES. 


Notice of Accident.—One of the most important pro- 
visions of the Workmen’s Cumpensation Act is that in 
Section 2 relating to notice of accident. Proceedings 
shall not be maintainable unless notice has been given as 
soon as practicable after the accident, and before the 
injured workman has voluntarily left the employment in 
which the accident happened, and unless the claim for 
compensation with respect to the accident has been made 
within six months from the occurrence of the accident 
causing the injury, or, in case of death, within six months 
from the time of death. Disputes under this head are 
not frequent, but in the appeal on November 11 of 
the Gillyceedrim Colliery Company from the Cardiff 
County Court Judge, there was some difficulty. Com- 
pensation had been awarded to the dependants of a de- 
ceased workman who was injured by the kick of a colliery 
horse in March, 1907. The workman’s full w were 
paid by the company, and in November, 1908, the work- 
man died from epilepsy. Within a month the dependants 
claimed 300/. compensation, and then the company in 
their defence denied there had been an accident arising 
out of, and in the course of, the deceased’s employment, 
and, further, they said no notice of the accident had been 
sent to them as required by the Act. 

The County Court Judge held there was ample evidence 
that the primary cause of the workman’s death was the 
injury received from the kick of the horse at the colliery 
in the course of his employment eighteen months before. 
He also held that notice of the accident had been given 
as soon as practicable after the accident, and that the 
claim for compensation was made within the limit of time 
required by the Act. 

he Court of Appeal was of opinion that notice had 
not been given as soon as practicable, but as the point had 
been raised in the County Court before the Judge gave 
his award, the Court of Appeal was not concerned with it. 
All that the Judges in the Court of Appeal had to con- 
sider was whether the appellants were prejudiced by any 
irregularity in the notice. There seems to have been no 
formal notice of the accident at the time, but the head 
clerk was aware of it, and went to see the injured man 
and put another in his place. The Court of Appeal held 
that the position of the head clerk was such as to justify 
the assumption that his knowledge of the accident was 
sufficient notice to his principals, and that they were not 
prejudiced by the want of formal notice. The object of 
the provision under Section 2 is, of course, that any defect 
in the notice shall not prejudice the employers, but the 
Court of Appeal did not interfere with the finding of the 
County Court Judge, because they did not think the 
‘appellants had been prejudiced by want of knowledge of 
the accident. As this decision to dismiss the appeal is 
of such far-reaching effect on the insurance companies, 
an application for a stay of execution for seven days, on 
terms, Was gran 4 

From the insurance companies’ point of view it may 
seem hard that the rule as to written notice being given to 
the employers as soon as practicable after the accident 
should not always be strictly enforced. Had the evidence 
been imcomplete, and there had been any doubt about the 
accident on which the claim was based, and the arbitrator 
was not thoroughly satisfied of the actual occurrence of 
the accident, he could not have given the dependants the 
benefit of the doubt. 

According to the evidence there does not seem to have 
heen any room for doubt, and therefore the County Court 
Judge, although the trial may not have been altogether 
satisfactory, may have his decision upheld should the case 
go to the House of Lords. It is a point of such im- 
portance to the insurance companies that it is perhaps 
as well that it should go up for judgment to the highest 
court. Any looseness in the matter of administering 
this second section of the Workmen’s Compensation Act 
would be in some cases a hardship to the employers and 
the insurance companies. 

Sailors on Shares: Contract of Service.—One of the 
essentials to a claim for workmen’s compensation is that 
the relationship of master and servant must exist between 
the workman and the employer. If the workman make 
an independent contract to do certain work, he is not a 
servant, and the employer is not liable for payment of 
compensation in case of accident. This point was argued 
in the Court of Appeal on November 21, when the depen- 
dants of the master and mate and a sailorman claimed 
compensation for their loss in the wreck of the Nouvelle 
Marie, a coasting vessel, owned by the respondent, Mrs. 
Quance. 

The Judge of Bideford County Court decided that the 
dependants were entitled to compensation, and the owner 
appealed, and the Court of Appeal held that in the case 
of the captain there was no contract of service, and there- 
fore he did not come within the purview of the Workmen’s 
Compensation Act. The decision affects a considerable 
number of masters and sailoymén in small vessels round 
the coast, wherever it is the custom to run on shares. In 
this case of the Nouvelle Marie the deceased captain was 
not paid wages, but took the vessel and paid to the 
owner one-third, reserving all the rest wherewith to pay 
the men’s wages and his own, and other expenses of the 
vessel. He was not obedient to the owner, but had entire 
control of the vessel, and e the crew. This was not 
a contract of service, and there was no relationship of 
master and servant. The Court of Appeal allowed the 
owner’s appeal in the captain’s case, and sent back the 
other two claims for re-trial. 

Ability to do Light Work.—When employers seek to 
end or diminish the weekly payments, it is not enough 
when the case is reviewed to prove that the injured 
workman can do light work ; they must prove how much 
he is going to get out of it. 








In the Court of Appeal the case of Proctor and Sons v. 
Derby raised this point, and the appeal of the employers 
was dismissed. After a man has ea partially incapaci- 
tated as the result of an accident, the employers cannot 
insist, because he is ially recovered and might do light 
work, that their liability is ended; they must find him 
suitable light work, and the measure of compensation due 
to the workman is the difference between the wages of 
such light work and his earnings before the accident. This 
amount is subject to the discretion of the County Court 
Judge, and must not exceed 20s. a week. 

In this case there had been in the County Court some 
conflict of evidence as to the man’s capacity to do any 
work, and the Court of Appeal was asked to say that the 
County Court Judge should declare the man capable of 
doing light work, so that the weekly payments might be 
diminished; but as the employers had made no offer of 
light work, they could not prove the quantum, and a 
review of the compensation was therefore out of the 
question. 

Partial Dependency.—This question of dependency gives 
rise to many cases which, in the Court of Appeal, make it 
more clear that all such claims must be regulated by the 
decision of the House of Lords in the case of the Moss 
Railway Company, where it was laid down that a wife 
cannot be wholly dependent on her husband’s earnings 
and at the same time partially dependent on a brother or 
other person. In the case of the appeal of the owners of 
the s.s. Isle of Erin, the County Court Judge of Liver- 
cee had given compensation to a Mrs. O’Toole, whose 

rother was killed by an accident while at work as a sea- 
man. She had claimed as a ‘‘ dependant” of her brother, 
because, when ashore, the brother had lodged with her, 
and for fifteen years past had given her 12s. 6d. a week 
towards her house-keeping. rs. O’Toole, however, had 
her husband living with her, but as he was almost an 
invalid, her brother was really her chief support. 

This case had been in favour of the poor woman 
in the County Court, but the Court of Appeal reversed 
the decision, and, following the House of Lords case above 
mentioned, held that Mrs, O’Toole could not be partially 
dependent on her brother and also wholly dependent on 
her husband, as she must have been had her husband met 
his death at his work. This decision, though hard upon 
the applicant, is strictly according to law. 








FOREIGN ENGINEERING PROJECTS. 

BELow we give a list of foreign nanns projects, 
for many of which tenders are asked. Further particulars 
of these can be obtained on application at the Com- 
mercial Intelligence Branch of the Board of Trade, 73, 
Basinghall-street, E.C. 

South Australia: An extension of the Port Lincoln 
Railway from Yeelanna to Minnipa Hill is proposed. 
The line would be 108 miles in length, of 3-ft. 6-in. gauge, 
the rails being of 40 lb. weight per yard, and second-hand. 
The total cost is estimated at 264,600/., including 16,6007. 
for rolling-stock and 18,000/. for water supplies. To 
obtain second-hand rails for the new line, a suitable length 


of existing lines would be relaid with heavier plant. It 
is also pro to construct a railway from Gawler to 
Angaston. 


Orange River Colony : The Government of the Orange 
River Colony have decided upon the construction of the 
Sannah’s Post-Wepener Railway, and of a line from the 
neighbourhood of Bethlehem northwards to the Trans- 
vaal ; work on the first-mentioned line will be p led 
with immediately. 

Japan: A sum of about 4,000,000/. is to be appro- 
priated in the next Japanese Budget for the erection of a 
central railway station at Tokio, for laying two more 
tracks between Tokio and Yokohama, and for replacing 
the rails over a large part of the railway system by 
heavier ones. 

Italy: The Italian Ministry of Public Works have 
authorised an expenditure of 38,280/. for wharf extensions 
in the harbour of Marsala (Trapani), and 6640/. for im- 
proving the River Cedrino from Orosei to the river mouth. 

Portugal : Tenders are invited for (1) the fconstruction 
of the Setubal to Garvio line and the completion of the 
extension from Barreiro to Cacilhas ; and (2) the construc- 
tion of the Portalegre Railway. Tenders will be opened, 
90 days from the date of the notice, at the offices of the 
‘* Administragio dos Caminhos de Ferro do Estado,” 
Lisbon, to which address they should accordingly be sent. 

Colombia : The Colombian Government is authorised to 
make a contract for the opening of the Bocas de Ceniza so 
as to allow of the entrance to the river port of Baranquilla 
of sea-going vessels, such as those which now touch at 
Puerto Colombia. The Government may guarantee 
interest on a sum not exceeding 2,200,000 pesos, gold 
(about 440,000/.), to be spent on the necessary dredging 
and the construction of landing-stages, &c., to allow of 
six vessels lying alongside at the same time. 

Peru; The Seamannens propose to carry out irriga- 
tion works, with the intention of stimulating European 
immigration by dividing the irrigated land among the 
colonists under easy conditions of repayment. With re- 
ference to the construction of a railway from between 
the Cerro de Pasco and Goillarisquiza to the river port 
of Pucalpa a new contract with a Mr. McCune is to be 
presented to Congress for the construction of the railway 
in question. The Government subvention for the con- 
struction of the line will be 3,000,000. Mr. Jas. J. 
Flannery is authorised to undertake surveying operations 
with the object of constructing a railway between a point 
on the Oroya-Cerro de Pasco railway and Mina-ragra, 
situated in the district of ‘‘Quisque,” north-west of Junin. 
~~ maga months are allowed for the presentation of 

ns. 

: Argentine Republic: The executive authorities are 
authorised to improve and extend the sanitary arrange- 








ments in Buenos Aires. They are to expend the sum of 
18,000,000 pesos (1,575,000/.) as follows :— 


Pesos £ 

(a) Construction of a new tower and out- 

let tunnel at Palermo .. > 2,200,000 (192,500 
(6) Filters and settling-tanks at Palermo .. 6,300,000 (551,250) 
(c) Pumps, new buildings, and inside water 

main at Palermo = rs 6,250,000 (546,87! 
(d) New pumping main at Recoleta 1,000,000 ( 87,500 
(e) New force-pump, with house in Reco- 

leta, and reservoir pumping main 

in Cérdoba-street of os “ 1,500,000 (131,250) 
(f) The extension of water mains outside 

the Bateman radius bs es 750,000 ( 65,625) 








Total .. e+ ee -18,000,000(1,575,000) 
Messrs. Domingo Selva and Co. have been granted : 
concession for the construction and working of a railway 
from Rosario de Santa Fe to Mendoza, The line is to lx 
of 1-metre gauge. The scheme includes the construction 
of a landing-jetty and grain-elevators. 

Ecuador : Contracts have been made, subject to approval! 
by the Congress, for certain works, as follows :—({1) With 
Mr. P. Gonzembach to construct a railway from Manta 
to Santa Ana for the sum of 750,000 pesos, gold (about 
75,000/.), and to build an iron wharf at that port for 
250,000 pesos, gold (about 25,000/.). (2) With Messrs. A. 
Hermann and T. Schmidt to construct a railway from 
Ibarra to the port of Vargas Torres. (3) With Messrs. 
A. Hermann and F. Kock to construct a railway from 
Ambato to the River Arajuno. (4) With Mr. E. Cate 
ford, subject to the approval of French capitalists inte- 
rested, for the canalisation of the port of Bahia. (5) With 
Mr. J. H. Cardon for the construction of an electric tram- 
way from Babahoyo to Balsapamba. As soon as the first 
section is finished, the line will be extended to Guaranda, 
and will then be connected with the Southern Railway. 

Uruguay: An invitation has been extended by the 
Administration of the port of Monte Video for tenders 
for the construction of a reinforced-cement warehouse on 
Mole B of the port. Tenders will be received up to 
3 p.m. on March 16 next by the ‘‘Consejo de Adminis- 
tracién del Puerto de Monte Video,” Cerrito niim. 185, 
Monte Video. 

Mexico: A contract has been published granting to 
Sefior Carlos Alvarez Escalante a 99 years’ concession for 
the construction and working of a railway from Mexico 
City to Magdalena (near Contreras), passing by way of 
Nalvarte, el Mayorazgo, San Angel, and Tizapan. Five 
years are allowed for the completion of the line, and 
during this period the concessionnaire will be allowed to 
import construction materials free of duty. The line will 
be about 12 miles long.—Messrs. George Beebe and 
George A. Sanderson have been granted a 99 years’ con- 
cession for the construction and working of a railway in 
the State of Sonora. The line will run from a point be- 
tween Soyapa and Toniche, District of Ures, to Ciene- 
guita, District of Sahuaripa. Six years are allowed for 
the completion of the wok. For a period of five years 
construction materials may be imported free of duty.— 
The Compajiia Agricola Tepiqueiia_ is empowered to 
utilise water from the River Santiago (Santiago Ixcuintla), 
to an extent not exceeding 20,000 litres (4400 gallons) per 
second, for irrigation purposes. The necessary works must 
be completed within seven years. The concessionnaires 
may import free of duty, once only, all the machinery and 
apparatus necessary for carrying out the works, and are 
also authorised to construct any bridges, telegraph and 
telephone lines that may be cnt—i contract has 
been granted to Mr. ‘Albert A. Tripp, giving him a 99 
years’ concession for the construction and working of a 
railway in the State of Colima. The line will run from 
San José de Miraflores to a point in the Bay of Santiago 
on the Pacific coast, a distance of 174 miles. The line 
must be completed within 24 years, and the concession- 
naire is allowed to import, free of duty, for a term of 
three years, the materials required for the construction of 
the line in question.—A contract has been signed between 
the Mexican Ministry of Fomento and the ‘‘Compafia 
Explotadora de las Aguas del Rio Fuerte,” empower- 
ing the latter to irrigate a surface covering 10,000 
hectares on the company’s property, called ‘‘ Medano 
del Pozoli,” in the district of Fuerte (State of Sina- 
loa). The works must be completed within seven 
years, and the concessionnaires are allowed ten years in 
which to import, duty free, any implements, tools, maclii- 
nery, &c., that may ‘be required.—It has become neces- 
sary either to enlarge the present water-supply system at 
Vera Cruz, or to install a completely new one. Several 
schemes have been submitted to the municipal authori- 
ties ; one of them is for a gravity pipe-line from Soledad, 
22 miles distant, with a 60-centimetre (23.6-in,) main. 
The Pacific Government Lands and Concessions (om- 
pany, Limited, of Victoria, British Columbia, have drawn 
up plans for extensive works on their lands in the State 


of Guerrero. The proposed works include the building 
of three large dams and lateral canals to irmyute 
50,000 acres of land situated 20 miles inland from 


the Pacific in the district of Petatlan.—Water-works 
and sewerage systems will be constructed for a new 
town which is to be built on the side of the “an 
Geronimita River opposite to the old town of the same 


name. In addition to these works a modern purifica\1on 
plant will be installed. Electrical power will be ‘e- 
veloped from the San Geronimita River for lightiny ‘he 


town, and also for industrial purposes. An autom) (ile 
road is to be constructed from the port of Zihueten 


the new town. A wharf and breakwater will a! e 
built to improve the harbour facilities. The work ill 
entail the expenditure of between 6,000,000 and 7,00),00 
pesos (about 612,000/. to 715,000/.). A contract ha- ' 


entered into with Mr. J. Lee Stark for the execut: of 
the above-mentioned works. The field work has a ly 
been completed. 
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MACHINE AND OTHER TOOLS, SHAFTING, &c. 


25,529. G. K. B. Elphinstone, Lewisham. Micro- 
meter-Gauges. [2 Figs.) November 26, 1908.—For many 
purposes, when setting a micrometer-gauge to ascertain the thick- 
ness or diameter of an article, it is desirable to be able to hold the 
instrument steadily with one hand, at the same time leaving the 
thumb and first finger of this hand free to hold or turn the milled 
head by which the adjustment of the gauge is effected, the other 
hand being used to hold the article to be gauged. To allow of the 
micrometer being held in the above way, the curved frame near 
that end of it from which the internally-screwed tube extends, has 








secured to it a pair of outwardly-extending loops or wn oA similar 
in form to scissor-handles, through which two fingers can be passed 
whilst the thumb and first finger are left free to hold and turn the 
milled head. a is the curved frame of the micrometer, } is a plate 
made in one piece with the loops c, and having on it a piece b! 
adapted to fit between the flanges al, a2 of the frame; d is the 
clamping-plate, also provided with a piece d! to fit between the 
flanges, while e is ascrew-bolt by which the plates can be drawn 
together to grip the frame tightly between them. (Accepted 
September 22, 1909.) 


23,861. A. Drummond, Guildford. Radial Drilling- 
Machines. [4 Figs.) November 7, 1908.—This invention 
relates to radial drilling-machines of the kind wherein motion is 
transmitted to the drill-spindle by means of a single driving-belt 
so arranged as to permit of the raising and lowering of the radial 
arm, and also of the swivelling movement thereof, without the 
tension of the driving-belt being varied to any oo extent. 
A represents the driven pulley, B the driving pulley, C the pulley 
mounted on a fixed axis, and D the pulley mounted on a movable 
axis, these two pulleys constituting the compensating pulleys and 
G the pillar upon which the radial arm is mounted. In the arrange- 
ment shown, the driven pulley A is supported on a shaft a slidably 
mounted in bearings ¢ formed on extensions of an upwardly-pro- 
jecting portion of the radial-arm sleeve e! which surrounds the 
pillar G. The axis of this pulley crosses the axis of the sleeve e! 
and is arranged in line with the slide e?, upon which the drilling- 
head is slidably mounted. Situated vertically below the driven 
pulley A is the driving pulley B, and interposed between this 








pulley and the driven pulley A at the rear of the machine are the 
two compensating pulleys C and D. The pulley C is carried by a 
racket secured to the pillar G and formed with a suitably shaped 
opening to provide sufficient clearance for the angular movement 
of the belt caused by the swivelling movement of the radial arm. 
the pulley D is supported between two lugs projecting from the 
s'veve el, and both pulleys C and D are formed with a number of 
shallow grooves extending around their peripheral portions 
ior steadving the movement of the belt. The latter is passed 
around toe various oa in such a manner that its driving side 
jasses direct from the driven to the driving pulley, the slack side 
' the belt passing from the driving pulley to the pulley C, and 
rom the latter round the pulley D to the driven pulley A. It 
vill thus be seen that any swivelling movement of the driven 
pulley A will impart a very slight angular movement to the 
riving side of the belt owing to the 1 diameter of the driven 
‘ley and to the distance between the latter and the driving 
pulley. The swivelling movement of the driven pulley is also 
imparted to the pulley D, and by reason of the belt being enabled 


f 


to move laterally upon the pulleys C and D, the degree of angular 
movement imparted to the belt by the swivelling movement will 
! reduced, and such reduced movement will be capable of adjust- 
ing or distributing itself over the long tion of the belt between 
the driving and the driven pulleys, with the result that its degree 
of angularity and consequent variation in length will be further 
diminished. The drive from the driven pulley A to the drill- 
spindle is transmitted through the shaft a, which’ is slidably 
mounted in the extensions e, and is formed with a keyway for 
the reception of a key carried by the pulley A, this arrangement 
permitting of the sliding movement of the drilling-head on the 
radialarm. (Accepted Septen a ) 


428. Kendall and Gent, Limited, and J. R. 
Manchester. — - Cu (8 Figs.) 

October 10, 1908.—This invention relates to milling-cutters of the 
type in which the actual cutting points are formed on separate 
ieces secured in the main body of the cutter. a is the cylindrical 
ly of the cutter bored to suit a mandrel, and provided with a 
keyway for fixing the same thereto ; ¢ are cutting-tools of circular 
section ; d are locking-bushes. These are accurately bored to suit 
the cylindrical portion of the cutting-tools, and are made taper 








on the outside. The holes e in the body a@ of the cutter for 
receiving these bushes are also made to a similar taper, and the 
bushes being split longitudinally as shown, on being driven into 
the said taper holes, forcibly compress or grip the shanks of the 
cutting-vools c, which are previously inser into position and 
rest on a stop-piece inse) into the bore of the cutter body, so 
as to prevent them being driven in with the bushes, For the 
purposes of extracting one of the cutting-tools it may be desired 
to replace, a drifting appliance is used. (Accepted September 22, 
1909. 


MOTOR ROAD VEHICLES. 


5698. R. H. Fowler and G. S. Tuer, Leeds. Road 
Locomotives. [5 Figs.} March 9, 1909.—In order to allow 
free movement of the hind axle of a road locomotive of the type 
in which this axle is driven by gearing from an intermediate 
shaft, without disturbing the engagement of the r-wheels, 
constructions have been described in Specifications No. 14,242, of 
1892, and No. 8640, of 1908, by which the intermediate shaft can 
move relatively to the driving-shaft. In the latter specification, 
the qeae-deeel Green from the driving-shaft is mounted ona fixed 
centre, and the road-wheels are driven from this wheel through 
an intermediate wheel connected with it by crank-pins. In certain 
cases it is advantageous that the intermediate shaft should be 
stationary in relation to the driving-shaft, while the hind axle is 











free to move in a vertical or substantially vertical direction. a is 
the intermediate shaft, and b the hind axle connected therewith 
by a horn-platec carrying a boss d and slotted, as at e, to allow 
a certain amount of play in a substantially vertical direction for 
the bearing / of the hind axle. This bearing has a lug h whereby 
it is mounted to turn on a pin i carried by the horn-plate. The 
gear-wheel k, driven by the pinion 1 from the intermediate shaft, 
turns on the boss d, and is connected by the cranked pins m with 
the intermediate wheel n, which turns on the nave of the differen- 
tial gear-wheel o, and itself carries the driving-pinion p of this 
gear. The hind axle is thus allowed a certain play in the slot e, 
and the cranked pins m enable this to occur without disturbing 
the gear. (Accepted September 22, 1909.) 


RAILWAYS AND TRAMWAYS. 


28,160. The Consolidated Brake and Engincering 
and E. 8. Luard, London. 

Vacuum-Brake Apparatus. (2 Figs.) Drcember 24, 
1908.—This invention relates to packing the pistons of vacuum- 
brake apparatus. a is the body of the piston, and b is the 1 


ition that the chamfered end thereof always provides a good 
Joint between the piston and the vacuum-brake cylinder. The 
rib c, instead of being on the piston, may be formed on the inner 
surface of the band b, the periphery of the piston being left plain. 
A copper band is preferably employed to secure the band 6 to the 
piston ; f represents the wire for binding the copper band in 
place, either or both ends of the wire being conveniently passed 
on tale) hole in the flange a! and soldered. (Accepted September 
22, 1909. 


18,857. Mountain and Gibson, Limited, Bury, and 

J. " uth. J Figs. } 
September 8, 1908.—This invention relates to the joining and 
anchoring of rails. A box consisting of a side c, two ends c!, cl, 
and a cover d, is provided. This box is fixed to the rails, and the 
rails are anchored by bolts e, which in an inclined direction 
through lugs c® on the ends c!, and through the flanges of the 
rail near the web into the anchors’. The underside of the lugs c® 
are not quite in contact with the flange of the rail, so that as they 
are tightened down the upper part of the box is forced hard 

















inst the rail-head. c* is a projecting rib around the three 
sides of the box, so as to give a line for the paving to be made up 
to. The cover has a downward projecting lip on three sides 
which prevents mud, grit, and, to some extent, water from 
having access to the box. The side adjoining the rail may come 
directly into contact with the rail, or, if a more water-tight joint 
is required, there may be some suitable packing inserted between 
the faces. It will be seen that the removal of the cover permits 
of a ready inspection of the fish-plate nuts and the anchor-nuts, 
and any tightening of them that may be required. (Accepted 
September 15, 1909.) 


24,701. F. E. Saunders, Maidstone. Trolley-Wire 
8 {3 Figs.] November 17, 1908.—This invention 
has reference more particularly to the anchoring of conductors for 
electric tramways on the overhead system, and consists of a centre 
support for attachment tothe usual road standard bracket or span 
wire, and two outer half-anchor ears or supports for the conduct- 
ing wire. The support 1 is furnished at its upper side with a 
screwed socket for attachment to the usual depending screwed 
plug or insulator pin provided at the underside of the road stan- 
dard supporting bracket or span wire. se longitudinally 
at the underside of this support is a grooved web 3 of a cross- 
section adapted to receive the conducting wire 4, which wire, 
when in place, is connected to the support by folding or hammer- 
ing thereunder the longitudinally extending sides or wings of the 
grooved web 3. The sides of the web 3 are made of a depth so 





that when hammered or turned under to embrace the conducting 
wire 4, their lower edges meet, and more or less enclose the wire. 
Projecting longitudinally from each side of the sup porting socket 
there are formed eyed webs 6 for stiffening and bracing the 
grooved or channelled part 3. Anchored to the eyed webs 6 by 
means of wire cables 7 are two grooved half-anchor ears 8, 8. 
These supports 8 only cover half the section of the wire, thereby 
ensuring smooth under-running, and that the half-anchor ears 8 
never come in contact with the trolley-wheel. The anchor-ears 
8 are strengthened at their upper part by a projecting web 9, to 
which the outer ends of the anchoring cables 7 are connected. 
From the foregoing it will be seen that any tendency of the live 
wire 4 to shear at the two ends of the centre support is obviated 
by the method of its connection thereto, which provides for ready 
contraction or expansion due to differences in temperature. 
(Accepted September 29, 1909.) 


23,520. J. D. Twinberrow, Hexham-on-Tyne, and 
R. C. McKerrow, Westminster. Wagon - Brakes. 
(6 Figs.| November 3, 1908.—This invention relates to the ty 

of brake for railways goods-wagons wherein a lever is depressed by 
the gee to apply the brakes. The ends of these levers are 
usually guided in loops suspended at the ends of the wagon, the 
lengths of these loops limiting the depression of the levers. As 
the brake-blocks become worn the limited movement allowed to 
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ind‘a-rubber band packing secured beneath the flange a!. The 
unbound or free end of the band is chamfered, as indicated at 
bl. ¢ is the rib or ae extending around the piston and 
bearing against the inside of the packing b below the —_ at 
which the latter is secured to the piston. By the deseri eon- 





struction and arrangement, the band b is maintained in such a 
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the levers becomes inadequate, and frequent readjustment of the 
brake-rigging is necessary to take up the slack. The object of 
the invention is to overcome this disadvantage. A cross-shaft a 
is provided with rocking levers adapted, on oscillation of the 
shaft, to apply or withdraw the brakes through the medium of 
suitable rigging ; a short lever b is mounted on one end of the 
shaft a. If the brakes are to be operated from one side of the 
wagon only, this short lever b may be rigidly mounted on the 
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shaft a; but if the brakes are to be applied from either side, then 
it is loosely mounted thereon, but a suitable clutch is fitted, so 
that its operation does not affect the lever on the op) posite side, 
and vice versd, although the operation of either will apply the 
brakes. This clutch may be of the ordinary type, but on one side 
it is preferably of the reversing type. An operating lever c is 
provided with a segment d at one end, the segment being integral 
with the lever or rigidly secured to it. The segment is provided 
with a series of holes, the centres of which are on an arc struck 
from a point on the operating lever ¢ at which the otherwise free 
end of the short lever b is bolted, a washer being interposed 
between the two levers, The segment is adap to be pivoted 
on the end of the cross-shaft a, which is preferably reduced in 
diameter to forma pin capable of entering any one of the series 
of holes. In this manner the two levers are rigidly secured, and 
by simply springing out the segment at any time it can be readily 
moved off the shaft and again replaced, so that the end of the 
latter enters another hole on the segment, thereby altering the 
angular operative relation of the operating lever to the shaft, to 
allow for the wear of the brake-blocks. (Accepted September 22, 
1909.) 


SHIPS AND NAUTICAL APPLIANCES. 


122. J. Samuel White and Co., Limited, and P. 
Hastie, East Cowes. Ships’ Rudders. [4 Figs.) 
January 2, 1909.—The main object of this invention, which is 
especially designed for high-speed vessels, is to obviate the neces- 
sity for carrying helm to counteract the effect of the propeller race 
when running on a straight course, and the invention consists 
essentially in forming the rudder with two blades in such manner 
that a rudder is produced which, as compared with ordinary 
rudders, is of equal strength and effective area, and is of such 
reduced vertical dimensions as to admit of its being mounted 
and acting above the zone of the water acted on by the propeller. 
a@ is the rudder stock, integrally forged with which at its lower end 
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are frames b, b, projecting therefrom fore and aft, downwardly and 
angularly on either side of a plane in which the axis of the stock 
lies, On the outer sides of the frames b, b, metal plates ¢, c are 
secured, and in the openings of the frames suitably sha pieces 
of wood d, d are so fitted that the inner, or opposed, sides of the 
two rudder-blades are without projections, as shown in Fig. 3. 
The rudders may be of considerably greater length than depth, 
and are so mounted as to act above the zone of the water acted 
upon by the propeller, the position of which relatively to the 
rudder (Fig. 1) is indicated at A, the horizontal broken lines i, i 
indicating the normal level of the water. (Accepted September 15, 
1909.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


21,275. W. E. Plummer, W. M. Kermode, and C. 
St. Plummer, Bradford. Steam-Traps. (2 Figs.) (Octo- 
ber 8, 1908.—This invention relates to steam-traps. The trap 
consists of an outer iron tube @, provided at the inlet with an 
annular casting 6, while inside the tube a, and secured to the 
casting }, is a tube ¢ of brass, so arranged that steam entering the 
trap enters the tube ¢ without coming into contact with the 
tube a. The tube ¢ is provided with a series of collars d, making 
a sliding fit with the interior of the tube a; these prevent steam 
from getting between the tubes ¢ and a, and slowing the action of 
the trap. At the other end of the tube ¢ there is arranged a 
valve-seating ¢, also making a sliding fit with the tube a. An 
annular casing f is screwed on the other end of the tube a, which 

















casting is provided with a bridge-piece carrying a conical valve h, 
the stem of which has a thread to receive a nut for holding the 
valve in the bridge against longitudinal movement without pre- 
venting its being free to rotate. The trap is adjusted to its 
working position by turning the steam on and allowing the tube ¢ 
to expand to its fullest extent, when the casting f is screwed up 
till the valve rests firmly against the valve-seating e; when in this 
position the casting / is locked by a lock-nut lon the tube a. The 
action of the device is very simple :—Steam enters the tube c 
through the casting ), is held therein by the valve A; as 


water accumulates in this tube the temperature of the tube ¢ will 
decrease, 80 as to cause the tube to contract and draw the seat- 
ing ¢ away from the valve A, and allow the water to escape past the 
valve h, and away through the casting /. 


Immediately the water 








has escaped, the tube ¢ will be heated up again by the incoming 
steam, and so expand the tube e and shut the valve h. (Accepted 
September 29, 1909.) 


9475. J. Howden and J. Holloway, Glasgow. Tur- 
bines. [4 Pigs-] April 21, 1909.—This invention relates to the 
nozzles of turbines of the impulse type. Fig. 1 is a horizontal 
section of the outer of the stator where it bears against the 
side of the casing. The figure shows the disc part A of the stator 
with the usual extend entrance for the steam, the usual 
recessed check on the same side, and a dovetailed groove to 
receive the inner ends of the fixed blades B and the inner distance- 
pieces C, or the blades B may be held in position by the distance- 
eevny without engaging the dovetailed groove. The outer ring D 

years against the side of the turbine-casing E. The outer ring D 
is checked and dovetailed to receive the outer distance-pieces O!, 








which are shaped similarly to the inner distance-pieces C, and 
hold the outer ends of the blades B between them. With the 
blades B and distance-pieces C, C! made up as described, the 
nozzles are formed perfect in shape, so that the steam passing 
through will impinge with greater velocity on the rotating blades 
owing to the higher temperature and reduced friction. It is 
evident that every part of each nozzle can be accurately machined 
and made perfectly smooth, and when put together every nozzle 
is of the same dimensions and of the same contour and angle, so 
that the steam will issue through each in equal quantity and with 
equal velocity all round, into, and through the rotating blades. 
(Accepted September 22, 1909.) 


MISCELLANEOUS. 


4095. H. C. Duckworth, Westminster. Water- 
Heating Stoves, (2 Figs.) February 19, 1909.—This invention 
has reference to a construction and arrangement of the stove or 
boiler referred to in Patent No. 27,163, of 1907. It has been found 
in practice that owing to the unequal expansion and contraction 
of the metal forming the stove proper and the waterway or 
bridge, that the latter is liable to become fractured and thus 
render the stove useless, and the present invention has for its 
object to obviate this defect, whilst, at the same time, maintain- 
ing a more complete circulation of water. a@ represents the water- 
way or bridge, the same being formed separate from the jacket b, 


Fig.t 























but connected thereto by vertical and horizontal pipes ¢ and d, the 
former being in the hottest part of the fire, and the latter, d, 
absorbing any heat passing ¢ on the way to the flue, and also 
affording an efficient means for the ready circulation of the water, 
the same entering the jacket at e and issuing therefrom at /. 
These tubes also serve to maintain the waterway or bridge a in 
»osition, and are effectually connected to the boiler part itself. 

e smoke-flue g in the present case is located low down, as 
shown, the passage of the products of combustion thereto being 
checked or damped by an upward current of air from the 


damper h. (Accepted September 22, 1909.) 
24,272. A. R. Robe: G ow. Centrifugal 
es. (2 Figs.] November 12, 1908,—This invention 


Machin: 
relates to centrifugal machines of the type provided with “ neck ” 
bearings. According to this invention, the buffer or collar is con- 
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structed of a fibrous material unaffected by oil, which may easily 
be felted or compacted into a mass sufficiently coherent and com- 
pact not to disintegrate under the vibration it is subjected to, and 


yet be sufficiently elastic and resilient to resist and absorb that 
vibration. The felt thus produced is thoroughly shrunk, so that 





when in use it will not materially alterin size or shape. The material 
found most suitable for the purpose is that known commercially as 
“unshrinkable felt.”” Wire in the form of spirals may be embedded 
in the felt, if desired. A collar or buffer of this material is so 
applied to the neck bearing of either an under-driven or of a sus- 
pended centrifugal machine that it may readily be fed with oil 
and convey oil to the spindle, or the bearing may be otherwise 
lubricated, the collar or buffer being used only for the support 
and control of the bearing. The neck bearing for the spindle A of 
the machine is in the form of a metal bush B, which has formed 
around it a groove C to receive a disc D of the felted material 
hereinbefore described. At both sides the groove C is of such 
depth as to expose the spindle A. The aperture in the centre of 
the disc D and engaging the groove C is so shaped as to enter the 
part of the groove of greater depth and touch the spindle, and to 
enable the disc to be placed in the groove C it may be cut as 
shown at J; or, being sufficiently elastic, it may be sprung into 
position. The disc D at its outer periphery is held between a 
flange E on the inner surface of the housing G and a sleeve H 
screwed in the housing, In this example, the neck bearing is 
lubricated by a lubricant supplied to the interior of the sleeve H 
and percolating through the felt dise D to the shaft A. (Accepted 
September 15, 1909.) 


25,699. A. Boome ond F. T. Edgecombe, Dum- 
barton. Torsiometers. (2 Figs.) November 28, 1908.— 
This invention relates to torsiometers of the type in which 
tubular measuring shafts A, B embrace the shaft C, the tor- 
sion in which is to be measured, and which shafts carry arms 
D, E adjacent to each other, the one (D) carrying the multi- 
plying gear F, and the other (E) bearing a quadrant G ope- 
rating that r. The quadrant G is supported upon the outer 
ends of two blade springs H, which are secured at their inner ends 
to brackets J formed upon the arm E. The quadrant G, while 
tending to preserve a normal and mid-position relatively to the 
































arm E, is thus free to move under flexure of the, springs H in 
either direction upon abnormal strain. When the instrument is 
used on shafts that are not subjected to fluctuating torsion, such 
as those of steam turbines or electric motors, means are provided 
to secure the quadrant G to the arm E, so that the quadrant and 
arm are in absolutely rigid connection, and the action of the 
springs H is eliminated. For this purpose, a block of a width 
occupying the space between them may be inserted between their 
outer ends and be secured to the arm E. The springs vad om 
violent fluctuations from reaching the indicating or recording de- 
vices, and thus cause there to be indicated a mean of the torsion 
in the shaft. (Accepted September 9, 1909.) 


25,476. A. R. Robertson, Glasgow. ‘Centritugal 
Machines. [1 Fig.) November 26, 1908.—This invention relates 
to centrifugal machines of the self-balancing type This class of 
centrifugal machine is characterised by having the revolving cage 
or basket so supported that any tendency to oscillation or preces- 
sion is checked or controlled by an elastic device supporting the 
bearing, the elasticity of which device at the same time permits of 
any vibration caused by unequal loading of the basket. The 
spindle A rotates, as usual, in ball-bearings B io a collar C, part of 
the outer surface of which is hemispherical and rests in a hemi- 
spherical seat D. This seat D has on its outer surface an annular 
flange E flat on its lower surface and resting upon an inwardly- 
extending horizontal part G of the framing, so that the seat D 
has freedom of lateral movement within limits controlled by springs 
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H in known mauner, these springs being carried on pins J exten: 
ing out from the flange E and extending between that flange ain 
an upwardly-extending flange K on the horizontal part G of th 
framing. By this lateral movement vibration is allowed for, an: 
in order to control precession or oscillation, according to the p 
sent invention, between the upper surface of the hemispher! 
of the collar C resting in the hemispherical seating D and 

inwardly-projecting ring L secured by bolts M to the seatin 
springs N are arranged. These springs are carried on pins F 
tending down from the ring L, and they control the oscillati: 
but, since they are carried by the seating D and so move bx ; 
with it in its lateral movement, they are therefore unaffecte:! 
vibration. The two functions of the bearing thus elastically - 

rted are therefore performed quite independently one 0! 
other. (Accepted September 15, 1909.) 
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oa sections, as given below (Fig. 41), the two theories | calculating with twelve wires at a time, instead of 
GRAPHICAL ILLUSTRATIONS OF PRO-| win be iavacignted and Ny aie compared. The | taking only four or one, does not appreciably affect 
FESSOR KAISER’S THEORY ON | conditions assumed are, pressure inside 20 tons and | the final results. In fact, when starting the wiring 
CALCULATING STRESSES AND | corresponding stress on wires 40 tons. From this| the whole winding area for a section may be taken 
STRAINS IN BUILT-UP GUNS. the initial stress in the wire coil at D,, D,, D,, D., D, | in one operation, as in Figs. 53 to 55, and the figure 
. f Messrs. William Beardmore |#?¢ found, and winding stresses at same points by | obtained (although somewhat on the low side) will 
By A. eer OF: ited. Glas ow) means of the ‘‘ Text-Book of Gunnery” formula. | be a good guide as to whether more or less wires 
ensiiiaining cpteiag - : The difference between the winding and the ought to be employed. 
(Continued from paye 710.) initial stresses (a difference which, if added to the | The difference in compression at bore, of the inner 
Wrre-Buiit Guns. initial, would produce the winding stress) is easier | A tube, when all the wires are taken in one opera- 
Tue modern wire gun is a natural development | to calculate, using for each different point what may | tion, compared with when taken in steps of twelve 
of the built-up gun. Even in the early history of | be named the ‘initial stress area,” or the sum of | ata time, is shown, for example, in Fig. 55. 
gun-building, it was well-known that to acquire|the ‘‘ initial stress x thickness of wire” for each| The formula giving the winding stresses for diffe- 
the full benefit from the material in the gun the| wire, as shown below. The graphical method ex- | rent wires, according to the ‘‘ Text-Book of Gun- 
hoops had to be increased in number and decreased | plained by Figs. 42 to 45 makes this proceeding still nery,”’ is 





















in thickness far beyond practical shrinkage limits. | more expeditious. = ws=-A4 sx 2B. i 
Winding on wires under tension is justan ingenious} But neither the winding figures arrived at by the |_ . r C= (+h 
solution of the problem, limited, however, by|formula in the ‘ Text-Book of Gunnery” or the | in which ‘ . 
- =-—T.r, 
B=T. ry -(T +) 7 
Fig 41. 916 2 0 and C=T. re +(T + Po) Ad 
30 QQ ET <  mE |The respective compressive stresses can also be 
ERB RK AQ J05 the ‘ initial stre: ” as follows:— 
, 220.C—CN WS rm BF aes —H9 found ener e ~ ial stress area" as follows 
& RASS WS DBR... . Es to Compressive stress at any point D 
a LR WS tt > WOO \ 
KA SeéeéEHéP}} IP RB. $ wig _2A' . 1 +D? 
A&W \ =. D=55 De me Pune ts ie 
S Y WOH 















Mading Ingle Serees at Dn=- 41 Gtenainf a, Fig. 
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the necessity of providing girder and longitudinal | results obtained from its equivalent, the graphical , which, added to initial stress, will give the winding 
strengths, and also of having to guard against any| method shown in Figs. 42 to 46, will entirely | stress. 

excessive compression of the inner tube. But, when| solve the problem which the wire-gun builder has| The ‘‘initial stresses” are found by subtract- 
once these requirements have been properly met, | to face, as although he has got the winding stresses ing the tensile stresses due to known internal pres- 


there is no reason why a wire gun should not be a| for the different sections, it still remains for him to sure, as calculated by the ‘‘ Text-Book of Gunnery” 
safer fire-arm than any produced by other known| make up a practical continuous winding diagram | formula— 

systems of gun-building. The principal resisting | for the whole gun. t=p,. Do? ,, Ds? + D* 

power of a wire gun will always be mostly due tothe} In doing so, and having to produce at definite | “Dp De- DP 


exitence of the calculated initial tensile stresses in| points along the gun the winding figures already | " conat 

the coil, and it might be said without hesitation that | calculated, he will have either to constantly raise 4 —— and. (te Fi, int 5 ee 
the caleulated values for wire stresses are far more | or lower his stress on the wire to make it coincide , “'Text-Book of Gunmen” bale are 34.13 oy 4. 
likely to actually exist than the calculated stresses | with the stresses as required in the different sections, | 41.6, and 47.37 "y ‘ ee 
'n the case where ordinary shrinkage is used. The} a proceeding which is almost impossible, or he will | ~ ’ qi 




















winding of the wires on to a.gun is, besides, a very | have to somewhat depart from his calculated wind- | Fic. 41.—Firing and Initial Stresses. 

siuple operation, and compares well, as far as cost | ing stresses, losing partly the benefit of his laborious | Particulars of Section. 

1s concerned, with the elaborate proceedings of | calculations. | 

boring and shrinking on heavy tubes. Taking these points into consideration, it seems At point ..| Ds. Dy Dy | De D). Do. 

‘he speed with which the wires nowadays are | that the final state of a section, after the wiring is | nm at a oe eed Be ead aren ' 
wound round the gun has also considerably in-| completed, can only be reliably investigated by cal- | Diameter .. 24 22.5 21 | 105 | 18 10 
creased compared with what it used to be when| culating from actual winding to initial stresses, and | _— — — : 
the y first appeared in gun construction. also, if the method used for this investigation be | 70 find winding stresses on wire :— 

‘ comparing the two different wire theories— | expeditious enough, it would bea decided advantage | By making A, = T x¢(T = mean initial stressand¢t = i 
buely, Kaiser's and that given in the *‘ Text-Book | to proceed on this line frem beginning toend. A_ thickness of coil) formula (30) is transformed into a 
ot Gunnery ”"—the theory of the * Text-Book of} graphical method of carrying out this idea is shown | 2T xt, D? + D? (31) 
Gunnery ” will be taken first, as it appears to be| and explained in Figs. 46 to 54. — ome. 
s-.ewhat simpler and also adapts itself better to| It may also be mentioned here in connection which can be worked out graphically, as shown in 
gphical treatment. By means of two identical! with the latter method that. it has been found that Figs. 42 to 45. 
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Graphical Method. 
Make D, E = T (mean initial stress). Join E O, and 

from O set-off O F = ¢t, (thickness of coil). Draw 
FG parallel to D, E, cutting OE at G. Through 
Dj draw D,' H, and project G down to H on 
Dj H. From Dj find poimt h,!, as in Fig. 1, 
and join Hh,!, and produce same to cut E D, pro- 
duced at K. 

Then 
K D, gives compressive stress at point D,, 

and 
K d, gives winding stress on wire at that point. 


Fig. 46, on the preceding page, shows the com- 
bination of the results obtained, as above explained, 
in Figs, 42 to 45. 

The conditions will now be reversed, showing 
how, from known winding stresses, as given above, 
to find the initial stresses at D,, D,, D,, and D,. 
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Yas Yas Yor and y, can be worked out graphically, as | 
shown in the following figures (47 to 54). 


Fie. 47.—First stage.—To find value of denominator of | 
Equations 32 to 35 :-- 
Graphical Method. 

Let D, be inner surface of section of wires to be dealt | 
with. On X Y find a, point E, (point h in Fig. 1)| 
of tube D, Do. Through O draw OL, making | 
angle of 45 deg. with X Y. Through D;, D,, and D', | 
draw lines D; K;, D,G, (cutting OL at G,), and 
D', F, respectively, parallel to X Y. Make D, F, 
e k, é. Join F, and G,, and through E, draw H, K; 
parallel to D;! D;, cutting F, G, at H, and D,; K; 
at K;. Then 

H, K; represents denominator of Equation 32. 


Proceeding thus, then | 
ts denominator of Equation 33. | 
34. 





Fic. 49. 

Taking section a from Fig. 48, make d; A; = d.a 
and project A; to Ay. Produced;, d, to A, mak» 
d; A = H,K; on Fig. 47. Join A and As, cutt 
dy, Ayat a, Then 7, Ay = ys = 3.1 tons/in.2. 

Fic. 50. 
From Fig. 48, make d; B;!=d; n and project B;! to }: 
From B;! set off B;' B; = 4 y, (Fig. 49) and pro 


B; to 3° 

Produce d; d; to B, making d; B = H; K, on Fig. 47. 
Join B and B;, cutting d; Bs at z3. 

Then 
x3 Bs = ys; = 7 tons/in.?. 
Fic. 51. 

From Fig. 48, making d;C;! = d;t. Project C;! to C.,, 

t off rectangle d; L M d, = rectangle B; B,' B,! 8..,, 


ne 
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H; K, represen and project L M to N on d, C,!. Join d; N, cutting 
H, K; » be d; MatO. Through O draw PR, and from P set 
Fig49. Fig 50. : 
ds As d; K 4B; - 
a 
d Te _A, | Ty=2(t,*t) rs 
- nine t Lyf __Bs| 1B; 
F A a ,. a ; 
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Assuming that the compressive stresses at D,, D,, D,, 
and D,, due to the winding stresses, be 14, ¥/3) i/., and 
Yj, then initial stresses at D, = W.T., --y,, . . . &e. 

Let A,, A,, A,, and A, represent the winding 
stress areas of coils D;D,, D, D,, D, D,, and D,D, 


Ge tng S 
aking, for example, point D,, the initial stress 
area at that point is 
i Ms X ty 
9 


therefore compressive stress at that point 


— 2Ay-mty , DE + DF _, 
: D, as-fye 
from which 
“i. = 2A, 
us Ee DZ D,2 (32) 
E dD; t Di) : 4s 
Similarly, compressive stress at point 
2 A, - wot t 2 { As - % (ma 4 Ys) } 
b. = Es x 
5 D; 
Dp, +t D2 = Ys, 
D,? = D2 
from which 
_ 2(Ag + Ax) a (ty + &) 
Ms tr 33) 
L.2 — D,2 ( 
Ts Xi a 0) + bs 
_ (Pex pay pe) t! 
Similarly 
2(A, Ag + Ay) — 4 (ty + ty) — 4s (ty + be) 
Ue - - = a a 
Yo De — De® (34) 
Do. x + t t ty 
(P:® poy pa) +o 
and 


1 2(Ay+ Ag+ Ag+ Ai) Ya (tat bs) — Ys (to + te) — ve (Qo +h) 
" —f —8h__ get 


D,? — Dg on 

D ee 2 +t 35 
( 1 Xx Dd. r Ba) 1 ( ) 

In Fig. 46, take average winding stress of wires, 

for each section to be dealt with, and then values of 




















and 
H, Kg, represents denominator of Equation 35 
Fic. 48. 

Proceeding from Fig. 47, set off sections of wire to a 
scale = twfe that used for Fig. 47—1.¢., dsdy= 
2 D; Ds, &e. 

Set off, to any convenient scale, lines ab, cd, ef, 
and gh, representing the average winding stress on 
wires on each section, a, 8, y, and 6, respectively. | 

Project ab to k on ds; d, andd c to / on ds a produced. | 
Join kl,‘cutting dyc at m. Through m draw n 4, | 
and project to pond, f. Project fe to r on d;a 
produced. Join pr, cutting d,e at_s. Through | 
s draw tu and project tov ond, h. Project hg to 
won d; a produced. Join v w, cutting dgg at x. | 
Through w draw yz. 





Then ; 
Rectangle d;abd,=2 A, (Fig. 46) 
dsn or d; 0 = average winding stress of section 
a + 8, and rectangle d; nods; = 2(A,4+A;) 

d;t or dgu = average winding stress of section 

a+ 8+y, and rectangled, ¢ ud,=2(A,+A3+ Ay), 
while 
ds y or d,; z = average winding stress of total 
section a+ 8 + y + 6, and rectangle d;yzd, = 
2(Ag+ Ast Act A,) 


| 
! 






| in which T = thickness of full wire coil = t, + ¢s 


Mihi 


a 
a 9 
Pa a 


2~ Comp” at D, 


(3934) 


off PS = 4 », (Fig. 50). Through S draw 8S TU, 
and join RS, cutting dy Tat V. Through V draw 

7X. From C;! and C,! set off C;! C; and C,' C, 
=d,W or d.X. Produce d,d, to C, making 
D; C = Hy K; (Fig. 47). Join Cand C,°, cutting 
dy Cy, at Xo. Then X»_ Cy = y, = 12.1 tons per 
square inch. 

Fic. 52. 


From Fig. 48, making d; E;!' =d;y. Project E;! 
31 
4) . 

Set off rectangle d; W X dz (from Fig. 51), and fol- 
lowing same method, find line ach. From ¢ set 
off cd =} yo, and form rectangle cdch. Fol- 
ing instruction (Fig. 51) find also line fg. From 
E;! and E,! set off E;! E; and E,! E, = d;/ or 
dag. Produce d;d, to E, making d; E = H, ky 
(Fig. 47). Join E and E;, cutting », FE, at 2. 


Then 


x, E, = m = 18.95 tons per square inch, as compared 
with previous result (¢.e., 19 tons as per Fig. 45) by 
the ‘“‘Text-Book of Gunnery ” formula. 

Fic. 53.—From winding stress, as per Fig. 46. 
compressive stress at D, in one stage. 

2 (A, + Ag + £ 
D, D,” 
D2 

_. Total winding area x 2 


(Di x De= De) 
D,? + D,? 


Compressive stress at D,; = 7, = 


2+h, 
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Proceeding as described in Fig. 47, determine 
H, K; (Fig. 53) = denominator of Equation (36). 
Fic. 54. 

From Fig. 48 take rectangle d; y z d. 
Produce d; d,, making dF = Hy, K; (Fig. 53). 
Join F y, cutting d, z at f. 
Then : 
fz = y, = 18.15 tons per square inch. 
Fic. 55. 

Having found initial compressive stress, y, (as 
in Fig. 52 or 54) at D, (outer surface of tube D, Dy), 
to find corresponding compressive stress at (inner 
surface) Do, 

Cy = compressive stress at » = (compressive stress at 

1= OQ; 
2D? _ 2D; 
Xpa¢ De’ *psepe* 
Graphical Method. 
i i nd point E (as per Fig. 1), and swi 
a ae cndes a to r raw 3 ea makin; t 
equalto2y. Join D, G, cutting HOatH. Then 
O = corresponding inside compressive stress. 
With FG =2 x y (Fig. 52) = 37.9, then inside com- 
pressive stress HO = 29 tons per square inch, and 
with F G! = 2 x y Fig. 54) = 36.3, then inside 
compressive stress H! O = 27.8 tons per square 
inch. 

The firing stresses will be obtained by simply 
adding the powder stresses (8.4 to 28.4, as per 
Fig. 41) to the initial stresses in wires and tube as 
given above. 

To fully investigate the accuracy of this graphical 
method, and also to find what decrease in compres- 
sive stress would result, when the number of wires 
included in each advance is increased, the writer 
proceeded as follows :— 

A tube was assumed having an internal diameter 
of 16.85 in., and an external diameter of 30.6 in., 
and carrying on its outside a wire coil of 80 wires 
depth—i.e., 4.8 in. The winding tension of the 
coil was taken as being gradually reduced from 44 
tons per square inch at the outer surface of the tube 
to 32 tons per square inch at the outside of the coil. 
The losses in tensile stress in the wires were care- 
fully calculated, using formulz (32) to (35), not 
more than four and not less than two wires being 
included in each advance, resulting thus :— 

Compressive stress at the outer 
surface of tube... - ... 17.36 tons per sq. in. 
Compressive stress at the inner 
surface of tube... Sk ... 26.65 * oo 

Accepting these values as a kind of ‘‘ standard,” 
the graphical method was employed, and the wires 
divided up, counting from outside of coil toward 
centre, as shown below :— 

1. In steps of 20, 20, 18, 14, and 8 wires, compressive 
stresses in this case at outside and inside surfaces of tube 
being 17.3 and 26.55 tons per square inch respectively— 
i.e., decrease in compressive stress at inner surface = 0. 
ton per square inch. 

2. In steps of 26, 24, 18, and 12 wires, compressive 
stresses in this case at outside and inside surfaces of tube 
being 17.25 and 26.48 tons per square inch respectively— 
i.¢., decrease in compressive stress at inner surface = 0.17 
ton per square inch. 

3. In steps of 34, 34, and 12 wires, compressive stresses 
in this case at outside and inside surfaces of tube being 
17.2 and 26.4 tons per square inch respectively—t.ec., de- 
crease in compressive stress at inner surface = 0,25 ton per 
square inch. 

1. Coil in one stage, compressive stresses in this case 
at outside and inside surfaces of tube being 16.7 and 25.63 
tons per square inch—t.e., decrease in compressive stress 
at inner surface = 1.02 tons per square inch. 


The foregoing figures demonstrate clearly that 
very accurate results may be obtained with the 
graphical method, even when such a heavy coil as 
one of 80 wires is investigated, by taking it 
in three stages or steps, and keeping the inside 
one—i.e., nearest the tube—down to twelve wires 
orless. It is obvious from this that a coil of, say, 
12 up to 40 wires can be quite reliably handled in 
Uo stages, and coils under 12 wires in one stage. 

he graphical method has been further checked 
against some of the examples given by Longridge in 
lus ** Treatise on the Application of Wires to the 
Construction of Ordnance, 1884.” In diagram 10, 
on page 95 of that treatise, showing a winding stress 
ol 49 tons per square inch, the compressive stress at 
outside of tube is, according to Longridge, 26.27 
tons per squareinch. The writer’s graphical method, 
taking same number of wires (depth of coil) at each 

‘age as given by Longridge, shows at this point 
(outside of tube) a compressive stress of 26.2 tons 
per square inch. 

\ccording to Longridge’s investigation, the ideal 
state of a gun is reached when the moduli for the 


tube and the wire coil are 4500 and 22,000 tons 
respectively, 

t is obvious that in such a gun the difference 
between firing and initial stresses in the tube, as 
also the compressive stresses due to the wire coil, 
will be a great deal less than is the case where the 
two moduli are equal, or nearly so. 

If suitable material of such varying moduli could 
be produced, it would no doubt simplify gun-build- 
ing, as shrinkage would not then be such an im- 
portant factor as it is now. 

How different moduli will affect the winding 
stresses is shown below :— 

D, and D, are inside and outside diameters of tube, 

D = diameter at any point in wire coil, 

a, = and zp = D 

1, =, Zp = . 
Dp D, 
Modulus — of tube = EK), and of wires = En. 
P, = normal pressure produced at point D by wires 
outside point D, and P; = normal pressure at out- 
side of tube produced by pressure P,. 
Then 
P, (27 ie =P 2 xp? D, 
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Checking this modified form of formulz (32) to 
(35) against’ Diagram 8, page 84, of Longridge’s 
treatise, the compressive stress there given at out- 


1 | side surface of tube is 64.52 tons per square inch, 


while the above formula gives 64.8 tons per square 
inch at same point, or a difference of 0.28 ton per 
square inch. 

(To be continued.) 








THE UNIVERSITY OF LEEDS. 
By C. Atrrep Suir, B.Sc. 
(Concluded from page 716.) 

Gas Engineering, Fuel, and Metallurgy.—Each 
of the provincial universities seems to be remark- 
able for the development of some special depart- 
ment of applied science, in which cdhdeth it is well 
ahead of its fellows. They are all able to teach 
and provide experiments in the various branches of 
engineering up toa certain stage. It is probable 
that the average student, whose future is absolutely 
unmapped, would receive instruction up to a pass 
degree standard of about the same calibre in any of 
them. But the honours and post-graduate students 
will find special facilities for some special work at 
each of the universities. At Leeds it is the sub- 
ject of a plied chemistry which is especially deve- 
oped. his includes the departments of gas 
engineering and fuel, textile industry and dyeing, 
which are unique. Sheftield University is rightly 
famous for its steel-making plant—the name of the 
city is synonymous with steel. The things which 
impress one most of all at the Birmingham Uni- 
versity are the power-station and the strength- 
of-materials testing laboratories. At Liverpool 
there is a Chair of Naval Architecture—it will 
be a training- ground for many students. Such 
specialisation is on the right lines. The man at 

irmingham or Leeds who has a longing to be a 








naval architect should finish his course at Liver- 


pool or Glasgow, and the cloth-working specialist 
or gas engineer should gravitate to Leeds. The 
latter University has been fortunate to secure the 
services of Dr. Bone as the head of the department, 
for his work is well known to engineers. 

The gas department is housed in the building, 
plans of which are shown in Figs. 6,7, and 8, page 814, 
which also accommodates the mining department. 
On the first-floor there is (1) a large furnace-room, 
shown in Fig. 9 ; (2) a general laboratory for fuel and 
gas investigations (see Fig. 10) ; (3) a balance and 
galvanometer-room ; (4) Professor's private room, 
stores, and laboratory. On the ground floor are 
workshops and a photometric and lamp-room. 
On the top floor there is a lecture-room and 
museum. 

The furnace-room contains a most interestin; 
collection. The whole length of one side is lovkel 
to this equipment. There are various sizes of gas 
crucible furnaces, oil cyclone furnaces, in which is 
obtainable a very high temperature by the combi- 
nation of oil flames and a powerful blast. There is 
a gas reverberatory furnace, which can be adjusted 
so that the charge may be heated in a reducing or 
oxidising atmosphere. A gas-heated muffle, sagger, 
and retort furnaces ; some on the regenerator system 
are also included. An electrically-driven Crowell 
blower provides the blast. All of the furnace work 
is so arranged that a mechanically-produced draught 
draws off the products of combustion. 

Besides the testing-machine described above as 
part of the mechanical engineering department, 
there are in this room arrangements for testing 
the mechanical properties of alloys. There is an 
experimental rolling-mill capable of reducing 4-in. 
rods to }-in. section, and, as far as the writer can 
ascertain, this is the first of its kind to be installed 
in any engineering college in this country. It may 
be seen in Fig. 11. here is a torsion-testing 
machine and an ingenious machine for testing the 
behaviour of rods under the combined effect of 
alternating stresses and impact. Opposite the fur- 
nace equipment there is a range of electrically- 
driven machines, which cut off sections of metal 
rods, grind and polish them, and prepare them for 
microscopic and microphotographic work. 

The chemical aspect of gas-engine problems is a 
comparatively new field of engineering research. 
Dr. Bone has designed a massive piece of appa- 
ratus for investigating this interesting matter. 
Research work “ge! be carried out on gaseous 
explosions under high pressure. Compression 
mechanism, storage cylinders, and an explosion 
vessel make up the apparatus. A much larger 
compressing plant, capable of giving the gases 
treated a pressure of 200 atmospheres per square 
inch, is close at hand. It has been found possible 
to compress 11 ft. of hydrogen to the above pres- 
sure in 10 minutes. There are two stages for the 
compression—the first to ten atmospheres and then 
to the upper limit. Both cylinders are water- 
cooled. In this room are arrangements for pre- 
paring, purifying, and storing gases for various 
experiments. There is a large test-holder of 11 cubic 
feet capacity. Research students have the use of 
the liquid-air plant in the chemical department. 
There is a bench, upon which are furnaces used in 
the analysis of metals, fuel, &c., all of which are 
under glass hoods, so that the products of com- 
bustion may be readily removed. 

Optical and electrical pyrometers are a feature of 
the equipment. Eight electrical circuits are pro- 
vided in various parts of the laboratories, and any 
of them can be joined up to the pyrometers. It is 
quite a simple matter to make connections between 
all parts of the various rooms without breaking 
through the walls, as specially moulded bricks, 
with several openings wide enough for wires or 
pipes, have been inserted in the dividing-walls near 
the ceiling. 

Among the instruments there are a Callendar 
recorder, a Roberts-Austen arrangement of the 
Le Chatelier thermo-electrical pyrometer, with a 
photographic recorder and a duplicate of the stan- 
dard recording pyrometer used by Dr. C. H. Car- 
penter in the work for the Alloys Research Com- 
mittee of the Institution of Mechanical Engineers 
atthe National Physical Laboratory. There is also 
a Féry absorption | ebeg ewer 

Naturally the balances used in this class of work 
are of varying delicacy. They are all of the most 
modern type, and some are wonderfully sensi- 
tive. 

The general laboratory is equipped with working 








benches in the centre of the room. LKach bench 
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contains ample cupboard accommodation, gas, water, 
air-suction, and electrical attachments. The sinks 
are at the end of the benches, and the electric lights 
are adjustable. Along the north wall there is a bench 
with a slate top, kept for work needing electric cur- 
rents. The supply includes a 100-volt direct-current, 
a 16 to 20-volt current from eight large secondary 
célls, and a 240-volt alternating current. Another 
bench is fitted for gas analysis and calorimetry. 
For the latter work there are Berthelot-Mahler 
bombs and Boys gas-calorimeters. Gas analysis is 
done with more accurate appliances than is usual in 
commercial work. Dr, Bone has made a modifica- 
tion of the Frankland instrument; this and other 
apparatus have been described in his various papers. 

On the south side of this laboratory are two sets 
of apparatus used for research work on gaseous 
combustion and catalytic gas reactions. It is quite 
obvious from an inspection of this research arrange- 
ment that ingenuity of design and competent work- 
men are common in the department. 

On the first floor of the building are arrange- 
ments, including the Zeiss installation, for the 
examination of micro-structure of metals. Dr. 
Bone’s private room and laboratory is situated 
here, and contain much of interest to gas engineers. 

Wood and metal-working machinery is fitted in 
the workshop on the ground floor. Here is the 
photometric room, with arrangements for making 


all photometric tests and any modification of the 


usual tests. A gas-holder of 5 cubic feet capacity 
is installed, so that tests may be made on any gas. 
The ceilings and walls adjoining the photometer 
are painted black. The arrangement of heavy 
curtains prevents draughts or light entering from 
doors suddenly opened. 

The phenomena accompanying the gradual growth 
of a coal-explosion may be studied, as steadily- 
increased intlammability can be produced. There 
is a complete section devoted to what might be 
called ‘‘the gaseous problems of coal-mining,” 
including also illumination. Professor Thompson 
says that the students ‘‘ cannot have a mine-made 
explosion for their special benefit, but we can so 
closely reproduce the same conditions that they 
will be quick to perceive and understand all the 
explosive conditions when they do arise in the 
mine.” 

It is noticeable that no attempt has been made 
to set up an experimental gas-works. The teach- 
ing, the routine work, and the research are all for 
the basic principles. Dr. Bone states that the 
functions of the new department are fourfold. 
They are :—‘‘(1) By its teaching to impart sound 
knowledge ; (2) by its scientific research continually 
to sift that knowledge, so as to distinguish between 
what is sound and what is unsound in theory ; (3) 
by its close association with the industry at its 
doors to help those responsible for the conduct of 
practical affairs, so to apply the sound in theory 
that it may be most fruitful in practice ; and (4) so 
to combine its teaching, research, and industrial 
connections that its students shall be trained in 
an environment of ceaseless mental activity and 
strenuous practical effort.” 

The writer frankly confesses that, despite his 
own training in civil and mechanical engineering, 
it is this new departure of the University of tects 
which ‘fascinates him. The other engineering 
departments do excellent work—but they are a 
proven success. What of this section of gas engi- 
neering, and what encouragement will it obtain 
from the industry ? Years ago engineers as a body 
smiled at University education in civil or mecha- 
nical engineering. But those in the. profession 
now recognise the value of the ‘training. The 
engineering institutions, by their regulations for 
membership, directly foster university education. 
The Institution of Gas Engineers has shown its 
foresight and patriotism by assisting the Uni- 
versity of Leeds. We may yet see something 
as important as the inveniions of Bunsen and 
Welsbach coming from the research work. We 
shall certainly see gas managers and companies 
benefiting. There is sure to be increased compe- 
tition with electricity and other lighting and heating 
agents. It will require men of scientific training 
and specialised’ knowledge to keep abreast of the 
times.. The department has had a most auspicious 
commencement, and should reflect great credit to 
the University and the gas engineering industry. 
Many special donations to this department have 
been made, including 10001. from Messrs. George 
Bray and Co., Limited, Leeds, 1251. annually from 
the Institution of Gas Engineers, and several annual 





contributions obtained from gas companies through 
the medium of Sir George Livesey. It was there- 
fore fitting that the endowment for his memory 
should be allotted to this department. 

Coal and Metallurgical Mining.—The accommo- 
dation of this department includes, in addition to 
the lecture-room, capable of a fifty students, 
a drawing-office, a general mining laboratory, and 
a photographic and lamp-room. These is a full 
equipment for underground and surface surveys 
and.a shaft-plumbing outfit. 

The general mining laboratory is arranged for 
the study of ore-dressing and coal-washing, using 
small samples. There are laboratory crushing 
and sampling-machines, slime-tables, small jigs, 


Fig.6. i es 





grasp the ee of this important detail of 
mining work. he mining department receives 
occasional students direct from the works, and 
university mining students are instructed in under- 
ground and surface surveying at the mines, as well 
as in general mining work. The mining and the 
as departments Seem to be closely affiliated, to the 
benefit of .both. Especially advantageous is this 
arrangement for testing lamps in explosive condi- 
tions. There is- obviously a close conneetion 
between the two great industries of coal-getting 
and coal-using. Whatever kind of gas is made, and 
from whatever materials—coal, coke, or oil—the 
gas engineer is dependent upon the miner for the 
supply of the raw material. There is a feeling of 
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upward current classifiers, and settling-boxes, with 
gold-washing pans, and other apparatus. In order 
to test the products from washing there is the 
necessary assaying equipment. 

Larger-sized machinery for coal-washing and ore- 
dressing is placed in an annexe to this laboratory. 
There is a stone-breaker 8 in. by 5 in., a three-head 
prospecting battery, a pair of Cornish rolls 15 in. by 
9in., a modified trough-washer for coal, a record 
vanner, a ph a arg vanning table, and a four- 
compartment Hartz jig. 

The mining department has also a centrifugal 
pump, which is electrically-driven, and an ex- 
perimental fan suitable for research and elemen- 
tary work. A transmission dynamometer enables 
power measurements to be made. The galleries, 
which are used for explaining and demonstrating 
matters which affect the ventilation of coal-mines, 
are of great service in enabling the student to 





the fitness of things when we see both depart- 
ments so closely allied with each other and with the 
engineering department. 

The support given to the mining department by 
the West Yorkshire Coal-Owners’ Association and 
the Drapers’ Company of London should be men 
tioned, for it is difficult to over-estimate _the ad- 
vantages, to the University and the practical men 
in the industries concerned, of this assistance. — It 
may be mentioned that the well-equipped geologica’ 
laboratories of the University are an essentia 
adjunct of the mining department. : 

The Textile Industries.—In this section of its 
activities Leeds is unique. It was only to be > 
pected that, once it was decided to make instru 
tion in technology one of the functions of tle 
University, the clothworkers and similar manuf: 
turers would demand that their industries show: 
be suitably recognised in the city which is famous 
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for woven fabrics the world over. Sir Nathan 
Bodington, LL.D., the Vice-Chancellor of the 
University, informed the writer that the University 
and the City of Leeds are greatly indebted to 
the generosity and active interest of the Cloth- 
workers’ Company for the success of this depart- 
ment. 

The work done by the students embraces yarn 
manufacture, designing and weaving, cloth-finish- 
ing, and analysis. An interesting and useful 
feature is the textile museum, which is equipped 
with models of looms and machinery, specimens of 
raw materials, fibres, yarns, and an assortment of 
antique and modern woven samples. The students 
can study the specimens displayed, which are 
all classified and catalogued. The departmental 
library contains works on different branches of 
textile manufacture. 

There are scouring, blending, woollen carding and 
spinning-rooms. Included in the woollen machinery 
dae are a scouring plant, teazer, and fearnought, 
two sets of carding-machines, self-acter and twist- 
ing-frames. In the equipment of machinery for 
making worsted have been placed a carder, a back- 
washer, Noble’s comb, gill and drawing-boxes 
(open and cone systems), roving-frames, flyer and 
cap spinning-frames, and doubling and twisting- 
frames. 

For designing and weaving over 125 looms have 
been installed. These include the chief makes of 
power-looms, and the specially devised and con- 
structed hand-looms for experimental and pattern- 
weaving. The experimental rooms consist of two 
large weaving-sheds and a smaller weaving-room 
for first-year day students. There is special equip- 
ment for the several grades of students, both day 
and evening. Of the former there are usually 
about eighty, who come from all parts of the 
world. The evening students are, of course, from 
Yorkshire only. The number of students admitted 
during a session is limited, so that a loom is 
available for each student. Third-year students 
are engaged on original work, for which looms and 
materials are provided, so that they may ke em- 
ag upon work which corresponds to that done 

y the designer and manager of the mill. 

Investigations are made in the economic methods 
of manufacture, for the purpose of ascertaining the 
most suitable counts and qualities of yarn for any 
given grade of fabric. The yarns used in experi- 
Snail waning courses are produced in the depart- 
ment, so that the student always receives a collec- 
tion of woven specimens in several kinds of materials 
and varieties of fabrics, with all of the data concern- 
ing their manufacture. 

The cloth-finishing room contains a plant of 
machines for scouring, milling, cay cutting, 
steaming, and pressing. The analysis laboratory, 
which is shown in Fig. 12, is equipped with all 
of the apparatus necessary for the analysis and 
testing of fibres, yarns, and fabrics. All of the 
materials used during the processes of textile 
manufacture, such as soaps, oils, &c., are here 
tested. In connection with this and the other de- 
partments of applied chemistry, it must always be 
remembered that there are large laboratories de- 
voted to the training of students in organic and 
inorganic chemistry. The director of the textile 
department is Professor Roberts Beaumont. Among 
the numerous courses of study one notices a course 
on the construction of weaving machinery. This 
and the equipment outlined above remind us that 
the textile industries are uncommonly good cus- 
tomers to engineering firms. The above somewhat 
brief description will enable the reader to realise 
that this is no toy effort—the work is done on a 
business-like scale. Again we may ye the hope 
that other city companies will assist the universities 
as have the Clothworkers by building, equipping, 
and endowing this department. 

Tinctoria’ Chemistry and Dyeing.--Nowadays the 
scientifically-trained chemist pervades all manufac- 
turing arts. In our complex civilisation he is 
ubiquitous, The engineer and the clothworker 
both find him essential in their work. The days 
of the rule-of-thumb engineer are gone, and the 
methods of treating dye-stuffs that suited the 
last gen ration are now obsolete. The chemist 
of colour-matter, the analyst of dye-wares, and 
the clothworker now receive a university training, 
which is as important to the nation, and their own 
particular industry, as the legal training is to the 
lawyer. 

In this department the enterprise of Leeds is 
evident. Here are instructed students who will 


one day be masters of dye-works, while others will 
be dyers’ chemists, travelling chemists for dye- 
manufacturers, and experts in the treatment of 
textile materials in the various forms of loose 
wool, woollen and worsted yarn, union fabrics, and 
cotton yarn. There is a certificate course of three 
years for one class of student, and four years 
for those who desire more advanced knowledge. 
The experimental dye-house is fitted with modern 
dye-baths suitable for comparative dyeing, drying- 
stoves, and other appliances. The practical and 
pattern dye-houses have the most modern machi- 
nery available for conducting experiments with 
from 5 lb. to 20 lb. of goeds on a practical scale. 
All of the intricate processes of bleaching cotton 
goods, scouring and stoving wool, crabbing, steam- 
ing, &c., are completed here. Analyses of colouring 
matters, preparation of coal-tar products, and 
various researches—really applied chemistry—are 
carried out. 

Agriculture.—A word or two must be said about 
the fa :lities offered for instruction in this branch 
of science. Lectures and laboratory practice are 
obtainable at the University, and students attend 
regular courses of instruction at the educational 
farm at Gosforth. Here they learn field-surveying 
and levelling, forestry, bacteriology, and other 
subjects. Engineers will certainly be interested 
in the instruction of that branch of the work which 
teaches the rising generation of farmers that ma- 
chinery may be made to pay for itself in the oldest 
of the trades. It may be said that wool is ob- 
tained from the sheep on the Gosforth farm, it 
is treated and dyed at the University, and one 
can follow it through all the intricate stages 
until it emerges as finished material, which re- 
quires only the dressmaker to give it shape for 
wearing. 

Conclusion.—From the above description it will 
be appreciated that applied chemistry is the dis- 
tinctive feature of the University of Leeds. The 
numerous laboratories devoted to ordinary chemistry 
work, and the room which accommodates 200 
students at one time for experimental physics, are 
well worth visiting. Engineering instruction will 
always be in great demand in the Leeds locality, 
but it must be frankly stated that the labora- 
tories devoted to tests on heat-engines and materials 
cannot compare, for size and equipment, with those 
at Birmingham. On the other hand, it is only 
fair to add that excellent work is done with the 
apparatus available. It is probably the wisest 
policy to develop slowly until more funds are 
available. Leeds leaves every other university in 
the country far behind in the important depart- 
ments of applied chemistry. From that work 
we may expect important results and fruitful 
researches. One outstanding feature of this city 
and its University is worthy of special notice and 
of extended adoption. The manufacturers and the 
staff are closely allied; the latter have the con- 
fidence of the former. The activity of certain 
friends of the University has convinced the local 
leaders that the scheme of instruction is sound. 
To the late Marquis of Ripon, Leeds—indeed 
Yorkshire—owes much for his statesmanlike hand- 
ling of the University problem, and his practical 
sympathy. The Pro-Chancellor, Mr. A. 8S. Lupton, 
has devoted himself with enthusiasm and deter- 
mination to overcome the difficulties of finance, 
and to arouse local interest in the University. 
To the Vice-Chancellor, Sir Nathan Bodington, 
LL.D., the University is grateful for twenty-six 
years’ indefatigable work. The writer is especially 
indebted to him for many kindnesses during his 
recent visit. The details of the various depart- 
ments were explained by him and by the professors 
responsible, to whom the writer also offers his 
thanks, Students come to this centre of learn- 
ing from Leeds, Dewsbury, Wakefield, Batley, 
Keighley, Shipley, Ilkley, Harrogate, and other 
places in the West Riding area. That one effect of 
their scientific training will be the increased pros- 
perity of that district cannot be doubted. They 
value their opportunities, and they not only expect, 
but receive, good value for the time and money 
spent in their training. 








Tue Itauian Navy.—Signor Micheli has submitted 
to the Italian authorities a proposal for the construction 
of an ironclad with a displacement of 32,000 tons. No 


vessel of this kind is comprised in the naval pro- 
gramme for which the Italian Chamber of Deputies re- 
cently voted 17,680,000/., and if she is 
her construction will involve a large 
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BLACKWELLS ISLAND BRIDGE, 
NEW YORK. 
By Frank W. Skinner, M. Am. Soc. C.E. 
(Concluded from page 782.) 
THe Manuwatran APPROACH. 


THE axes of the approaches and of the main 
spans are in the same straight line, and the Man- 
hattan approach extends about three blocks from 
the anchor pier, occupying an area of about 1070 ft. 
by 230 ft. between curb-lines. At the grade en- 
trance on Second-Avenue, an important thorough- 
fare with surface and elevated railroad-tracks, the 
approach covers nearly the full width between the 
curbs of 59th-street and 60th-street, reduced in a 
length of about 500 ft. to the normal width of 
120 ft., where the steel viaduct commences. Be- 
tween the viaduct and the entrance the roadway, 
side-walks, and street-car tracks are carried on a 
solid earth fill between masonry retaining-walls, 
except where they are carried on steel girders over 
a 200-ft. by 300-ft. subway station for five loops of 
the double-track electric-car lines from the opposite 
end of the bridge, which are to be eventually con- 
nected with the subway system on Manhattan 
Island. 

The lower deck of the viaduct has a centre 
roadway 54} ft. wide in the clear, with a wood 

vement on a reinforced-concrete slab supported 

y longitudinal plate-girder stringers, which, like 
those of the other parts of the viaduct decks, are 
web-connected to the transverse plate-girder floor- 
beams of the main bents. On each side of the drive- 
way there are two electric-car tracks with similar 
floors. The floor-beams are each carried by five 
vertical columns in bents about 29 ft. apart. The 
three centre lines of columns have transverse cross- 
bracing about 25 ft. clear of the ground, and the 
outside columns are knee-braced to the floor-beams. 

The four outer rows of columns are continuous 
above the lower deck, to carry the two 27}-ft. side- 
walks, and the elevated railroad tracks between 
them. The tracks have open floors, with a plate- 
girder stringer under each rail, and knee-braced 
floor-beams, and the side-walks each have rein- 
forced-concrete slabs carried on five lines of 
stringers. Details of the viaduct are given on 
Plate LIV. Figs. 292 to 295 show the arrangement 
at various bents, the numbers given running shore- 
wards from the anchor pier. Fig. 296 is a typical 
cross-section of the completed viaduct, while Figs. 
297 to 300 give various roadway details. 

All the steel-work up to the lower deck of the 
approach is enclosed in granite and terra-cotta, 
giving it the effect of stone-masonry having slender 
arches at roadway level between the columns. All 
the horizontal panels, between columns, are roofed, 
about 25 ft. above the ground, by water-proofed 
timbrel arches, making a false ceiling several feet 
below the lower deck, and providing valuable 
sheltered space on the paved ground surface for 
storage and market purposes, &c., in the centre of 
a congested tenement district. Various details of 
this granite and terra-cotta work are shown in Figs. 
276 to 285, on page 818. 

First - Avenue is crossed by an arch with five 
hingeless box-girder ribs of 100-ft. span on centres, 
and a rise of 18 ft. Each rib is made with a pair of 
48-in. built channels, having 6-in. by 8-in. flange- 
angles. The ends of the rib-webs are heavily rein- 
forced for bearing on their radial base-plates seated 
on granite skewbacks. Each rib is enclosed ina 
solid rectangular mass of concrete, faced on the 
vertical sides with granite voussoirs of self-support- 
ing arches, and on the soffit with a veneer of granite 
blocks, which, like the voussoirs, are securely 
anchored to the steel-work. All columns are seated 
on offset concrete piers carried to rock in open pits. 
The principal quantities involved include about 
35,000 yards of excavation, 6000 yards of fill, 
16,000 yards of concrete, 110,000 cubic feet of cut 
stone, 130,000 square feet of terra-cotta, and 
12,000,000 lb. of steel. The steel-work for the 
First-Avenue arch is detailed in Figs. 286 to 291, 
on page 819, while views of the approach during 
erection, and when complete, are given in Figs. 30! 
to 304, on Plates LV. and LVI. 

Erection.—The foundation-pits for the 250 column 
piers were excavated through clay, gravel, boulders, 
and hardpan to a maximum depth of about 39 f! 
Broken stone and sand were delivered by wagou- 
on a platform at grade, whence they were dumped 
into storage bins of 1000 and 5000 yards capacit) 
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track running through the full length of the bins 
was protected by inclined walls, separating the 
tone and sand, which formed an A-shaped tunnel, 
through the sides of which chutes delivered aggre- 
vate into steel side-dump cars of 45 cubic feet capa- 
city. The cars were drawn by a wire rope, operated 
Ly a hoisting-engine, to the top of an incline about 
20 ft. above the bottom of the trench, and there 
dumped into the hopper of a concrete-mixer which 
delivered into cars on surface tracks. 

The concrete cars, similar to the stone and sand 
cars, were pushed by hand over the trenches for 
the arch abutments, into which they were directly 
dumped. They also crossed First-Avenue on an 
elevated bridge with an inclined approach, up which 
they were hauled by a hoisting-engine. Concrete 
for the piers on the same side of First-Avenue as 
the mixing-machine was delivered in steel buckets 
on flat cars, which were pulled up a slight grade in 
the service track by a hoisting-engine and returned 
by gravity. 

The buckets were handled by the two 60-ft. 5-ton 
booms of the traveller used also for the erection of 
the steel superstructure. It had a 30-ft. braced 
mast at each of the two front corners of a 35-ft. by 
35-ft. horizontal timber platform, running on three 
single lines of longitudinal rails 18 ft. apart, and 
operated by separate hoisting and boom-swinging 
engines. 

THE QUEEN’s APPROACH. 


Design.—The Queen’s Approach, about 2672 ft. 
long and 86 ft. wide, traverses an unoccupied sub- 
urban district, much of it consisting of low, un- 
improved, marshy ground, where, although ssthetic 
requirements were less considered, an effort was 
made to secure architectural effect by a careful study 
of column bracing. The approach was constructed 
with attractive Gothic arches forming a notable 
vista. It crosses eight streets and boulevards, and, 
like the other approach, consists of a solid fill 
adjacent to the entrance, and a steel viaduct, both 
rising with a uniform grade of 3.4 per cent. from 
the surface of the ground to a height of about 
112 ft. above water-level at the anchorage pier. 
The steel viaduct, 2330 ft. long, is of entirely 
different design from the Manhattan Viaduct, and 
consists of four-span groups of lattice-girder spans, 
from 97 ft. to 166 ft. long, with a minimum clear- 
ance of 15 ft. above the ground, these spans being 
supported on steel towers with two intermediate 
hents of vertical columns between each pair of towers. 
The transverse section of the spans corresponds 
with that of the channel spans so far as the dimen- 
sions and arrangements of tracks, drive-way and 
side-walks, and dimensions of the two decks are 
concerned. The general design of the viaduct will 
be seen from Figs. 305 and 306, on Plate LVII. 

The 55-ft. 8-in. by 60-ft. viaduct towers vary in 
height from 20 ft. to 80 ft., and are each composed 
of two transverse bents made with two vertical 
posts connected by lattice-girder top struts and 
Gothic portal struts extending to the feet of the 
columns. Similar struts and portals make the 
longitudinal faces of the towers correspond almost 
exactly with the transverse faces, and provide un- 
obstructed passage through the tower in both 
directions at ground-level. The towers have riveted 
connections throughout, and all the members are 
built of plates and angles. The lattice girders have 
rectangular top and ]]-shape bottom chords and 
I-shape web members; the curved portal braces 
have trough-shaped cross-sections, and the main 
vertical posts have a cruciform cross-section, closed 
except for narrow latticed spaces in each face, and 
provided with an J-shaped interior vertical dia- 
phragm parallel to the bridge axis. The heaviest 
section is made with four 8-in. by 6-in. by ?-in. 
angles, four 8-in. by 6-in. by }j-in. angles, and 
four 4-in. by 3}-in. by 2-in. angles ; two 38-in. by 
|, in. plates, four 7-in. by g-in. plates, and one 
23-in. by $-in. plate. 

The single transverse bents intermediate between 
the towers correspond to the tower bents except 
that the upper and lower ends of the columns have 
curved longitudinal expansions to provide longer 
truss and pedestal bearings, serving essentially as 
knee-braces. The general elevation of the approach 
is shown in Figs. 307 and 308, on Plate VIL. 
while details of the towers and bents are given in 
Fius. 309 to 321, on the same plate. The reference 
nuinbers on these detail figures correspond to those 
in the elevation shown in Figs. 307 and 308. 

"he two lines of trusses in the spans connecting 
the towers and single bents are 25 ft. 6} in. deep 





and 60 ft. apart, and the tower-spans cantilever 
half-panel beyond their supports to meet on the 
tower centres. Both top and bottom chords have 
rectangular cross-sections, made with 30-in. built 
channels, with their flanges turned in and latticed, 
and have maximum and minimum sectional areas 
of about 97 and 33 square inches. The chords are 
apparently continuous from centre to centre of 
towers, but are really interrupted by splices made 
by bolts through slotted holes in cover-plates near 
the intermediate bents. The diagonal members 
are made with built channels, with their flanges 
turned in and latticed, and the panels are sub- 
divided by verticals with I-shaped cross-sections, 
to which the floor-beams are connected. Hori- 
zontal connection-plates riveted to the top and 
bottom chords and web members of the trusses at 
panel-points receive the single diagonal angles in 
the top and bottom lateral systems. There is no 
sWay-bracing except as provided by the depth of 
the floor-beam connections and the upper floor- 
beam knee-braces. Details of one of the spans are 
shown in Fig. 327, on Plate LVITI. 

Over the vertical posts in the towers and trans- 
verse bents, the trusses have 9-in. pin-bearings in 
half holes in cast-steel shoes and pedestals, the 
former engaging and riveted to both lower flanges 
and webs of the bottom chords. The pin-bearings 
are reinforced with both longitudinal and transverse 
webs, and are grooved for pin-collars, locking the 
members together. The expansion-pedestals are 
seated on nests of eleven 4-in. nickel-steel rollers 
enclosed by dust-frames, closely fitted to rebates in 
the pedestals and 3-in. bed-plates. As inall other 
parts of the bridge-floor, the stringers are provided 
at intervals with loose ends sliding in pockets to 
provide for temperature expansion, and there are 
transverse-expansion joints in the pavements, with 
sliding steel apron-plates covering asphalt-filled 
troughs allowing for longitudinal movements of 
several inches. One of the floor-beams, with details 
of some of its parts, is shown in Figs. 322 to 326, 
on Plate LVIII. : 

Erection.—The concrete piers at the river end of 
the viaduct were carried down 30 ft. to 50 ft. 
through quicksand to sound rock in open pits 
sheeted with tongue and groove-planks, 2 in. to 4 in. 
thick, driven by pneumatic and drop-hammers to a 
depth usually maintained 3 ft. below the excava- 
tion. The pits were drained by steam-ejectors and by 
6-in. and 8-in. steam-pumps. Above the first course, 
from 12 ft. to 16 ft. square, the concrete was placed 
in temporary wooden forms 44 ft. high, bolted to- 

ether with angle-irons and tie-rods. The piers were 

uilt 10 ft. above the surface to provide for future 
grading, and were capped with 7} ft. by 10 ft. granite 
pedestals, 3 ft. thick, made in two pieces and drilled 
from both sides for four 2}-in. anchor-bolts, 10 ft. 
long, engaging 12-in. horizontal reaction channels 
bedded in the concrete. 

Concrete materials, unloaded from boats bya clam- 
shell dredger-bucket, were delivered in 2-yard 
wooden buckets on flat cars on elevated tracks from 
the pier to 500-yard elevated flat-bottom storage- 
bins. They were wheeled by hand from the storage- 
bins to the concrete-mixer, which delivered to 
bottom-dump steel buckets on flat cars and to steel 
dump-cars, both running on surface tracks to all 
piers. The buckets were handled by derricks ope- 
rated by hoisting-engines run with compressed air 
from a central power plant. A maximum of about 250 
yards of concrete was laid in one nine-hour day by 
fifteen men, exclusive of the mixer and derrick 
men. 

The superstructure at the river end was erected 
by an unusually large and costly wooden strident 
tower-traveller, moving from end to end of the 
spans on two rails, 74 ft. apart in the clear. This 
traveller erected about 10,000 tons of steel without 
any falsework whatever, and consisted of a 134-ft. 
by 75-ft. rectangular tower, about 140 ft. high 
over all, with a fixed transverse clearance of 70 ft., 
and a variable vertical clearance adjustable to the 
height of the viaduct. It had five transverse bents, 
each made with two vertical trusses, connected at 
the top by a horizontal Howe truss, 10 ft. deep, 
and by a lower transverse strut. The vertical 
trusses had horizontal wooden struts and steel 
screw-end diagonal rods. The bents were con- 
nected by twenty-four horizontal lines of longi- 
tudinal struts, and by three lines of longitudinal 
trusses, 10 ft. deep, in the upper part of the tra- 
veller, which served for jiggers, from which the 
main tackles were suspended on the centre line and 
in the planes of the viaduct trusses. The prin- 





cipal timbers were 8 in. by 12 in. and 10 in. by 
12 in., with 4-in. by 12-in. cross-braces. 

The traveller and equipment weighed about 
500 tons, and had twenty-four double-flange wheels, 
set tandem, on single 80-lb. rails on 12-in. by 12-in. 
sills, supported by 12-in. by 12-in. transverse 
pieces, 4 ft. long and 3 ft. apart, carried by timber 
cribbing on the soft ground. Four four-spool, 
double-drum hoisting-engines were carried on the 
lower sills of the traveller, and operated the two 
13-part, 60-ton tackles, rove with 2000 ft. of {-in. 
steel cable ; fifteen 7-part tackles, rove with 2-in. 
Manilla line; eight 5-part Manilla tackles, ten 
runner lines, and four 20-ton 56-ft. derrick booms, 
swung by runner lines led through outrigger sheaves 
and operated by the engine spools. 

All the members of the trusses and towers were 
delivered separately by lighters to trains of flat cars 
drawn by locomotives on a narrow-gauge service 
track on the bridge axis, and stored on transverse 
skids at the river end of the viaduct. The towers 
were erected by the traveller located on their 
centres ; afterwards the traveller moved back mid- 
way between the last two towers and erected the 
connecting-span, assembling and maintaining all 
members until self-supporting. The 200-ft. tra- 
veller movements were made by the hoisting- 
engines winding up on anchored lines, and the 
traveller was out of service only about six hours 
for each movement. The heaviest pieces handled 
were the 58-ton tower columns, two of which were 
lifted simultaneously by single 60-ton tackles. The 
erection progressed at a maximum rate of 200 tons a 
day, with a total force of 60 men, followed as closely 
as possible by six pneumatic-hammer gangs, each 
driving 150 field-rivets daily. 

Derrick booms erected the traveller in two 
separate and longitudinal halves treated as inde- 
pendent towers, which, when about half completed, 
were wrecked by a violent wind and electric storm. 
Reconstruction was immediately commenced, and 
the traveller was completed about two and a half 
months after its commencement. 


PERSONNEL. 

The bridge was designed and its construction 
supervised by the Department of Bridges of the 
city of New York, the personnel of which was sub- 
ject to many changes st the ten years of its 
construction. The first plans and estimates were 
ie under Mr. John L. Shea, commissioner, 

r. 8. R. Probasco, chief engineer, and Mr. R. 8. 
Buck, engineer-in-charge. Mr. Shea was succeeded 
on January 1, 1902, by Mr. Gustav Lindenthal, 
as commissioner, and he appointed no chief engi- 
neer, but himself acted in that capacity. Mr. 
F. C. Kunz was appointed consulting engineer dur- 
ing Mr. Lindenthal’s term of office, but resigned 
early in 1904. Mr. Buck resigned early in 1902. 
Mr. Lindenthal was succeeded on January 1, 1904, 
by Mr. George E. Best, as commissioner. Mr. 
O. F. Nichols was then appointed chief engineer 
and Mr. R. 8. Buck consulting engineer. Mr. 
Buck was placed in charge. Mr. Best was suc- 
ceeded, on January 1, 1906, by Mr. J. W. Stevenson, 
as commissioner. Mr. C, M. Ingersoll, Jun., was 
then appointed chief engineer, and Mr. Nichols, con- 
sulting engineer-in-charge. Mr. Buck again resigned 
in 1906, and Mr. Nichols was succeeded by Mr. Henry 
B. Seaman, consulting engineer. The latter re- 
signed in 1907, and was succeeded by Mr. Austin 
Lord Bowman, consulting engineer. Mr. Ingersoll 
was succeeded by Mr. Kingsley L. Martin as chief 
engineer. Mr. L. 8. Moisseiff was at first assistant 
engineer-in-charge of design under Mr. H. A. La 
Chicotte, principal assistant-engineer. Mr. Moissieft 
was succeeded by Mr. John D. Wilkens, who was, 
in 1908, succeeded by Mr. R.C. Strachan. Mr. Oscar 
Erlandsen was assistant engineer-in-charge of con- 
struction during the building of the substructure 
for the main spans, and was succeeded by Mr. J. A. 
Knighton. After the erection of the main spans, 
Professor W. H. Burr and Messrs. Boller and 
Hodge were retained to report on their safety and 
capacity. The contract for the substructure of the 
main spans was awarded to Messrs. Ryan and 
Parker ; and that for the superstructure of the main 
spans to the Pennsylvania Steel Company, of which 
Mr. J. V. W. Reynders was vice-president, Mr. F. 
C. Kunz, chief engineer, Mr. Thomas Earle, super- 
intendent, and Mr. F. W. Cohen, engineer of 
erection. The contract for the Manhattan ap- 
proach was awarded to the Snare and Triest Com- 
pany—Mr. Frank Miller, chief engineer ; and 
the structural steel was fabricated by the Penn- 
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sylvania Steel Company. The contract for the 
river end of the Queen’s approach was awarded to 
the Buckley Realty Construction Company—Mr. 
Charles O. Brown, consulting engineer ; and the 
structural steel was fabricated by the American 
Bridge Company. The contract for the remainder 
of the Queen’s approach was awarded to the Mary- 
land Steel Company, and the structural steel was 
erected by the Snare and Triest Company. 


Report ON SaFety OF Marin Spans. 


After the disastrous collapse of the long canti- 
lever and anchor-arms of the Quebec Bridge, the 
computations and designs of the Blackwells Island 
Bridge were verified by the engineering depart- 
ment, and the work was continued without change. 
The safety of the main spans was, however, dis- 
credited by articles published in one of the 
principal New York dailies, and which were evi- 
dently inspired by a technical writer familiar with 
the design, and having a strong animus. On 
account of this direct public attack, it was thought 
advisable to make a thorough expert investigation, 
aid Professor W. H. Burr and Messrs. Boller and 
Hodge were retained to ‘‘report upon the design 
aud structure.” 

‘The total shipping weight of the superstructure 
as determined by the invoices was found to be 
1'}5,152,010 Ib. of structural steel, including 
12,633,200 Ib. in the towers, and 995,500 lb. in 
the anchorages. The additional weight, due to 
fi or-slabs, pavement-rails, &c., for the bridge as 
finally designed, amounted to 7300 Ib. per lineal 
ivot. The revised specifications required a ‘‘ con- 
“ested” and a ‘‘ regular” live load per lineal foot 
0’ 16,000 Tb. and of 8000 Ib. respectively, and from 
\iese amounts the exact proportions affecting the 
‘vlferent panel-points were determined, and the 
Stresses were computed for the members under 
conditions producing theoretically maximum 
sivesses, even though their realisation was imprac- 
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ticable under the normal operation and service of 
the bridge. 

Both reports were substantially concurrent, and 
the principal conclusions and recommendations 
were :—That the superstructure was fabricated and 
erected in conformity with the contract design ; 
that the materials and workmanship were tho- 
roughly first class ; that the details were efticient ; 
that the stresses in general were not excessive ; 
that in a few cases the theoretically possible maxi- 
mum stresses were too great; that the live-load 
capacity could, and should, be materially increased 
by modifications to diminish the weight of the floor 
system, &c.; that as there is no present possibility 
of elevated railroad traffic on any of the four upper- 
deck tracks contemplated, two of the tracks should 
be eliminated and their space be occupied by the 
sidewalks, thus also eliminating the sidewalk canti- 
lever floor-beams outside the trusses ; that the car 
service be controlled as to spacing between cars ; 
that the structure is an excellent one, and with 
these modifications will be perfectly safe for the 
heaviest cars and greatest traffic now encountered 
in New York, and will be adequate fora long future 
time. 

One of the reports admits that while maximum 
stresses resulting from possible arrangement of 
congested live loads, combined with dead and wind 
loads, should be allowed to be higher than for 
regular live loads, the limits suggested by the 
expert Commission of 1903 should be reduced to a 
working load of three-quarters of the elastic limit. 


Contractors’ REports. 


Under date of November 27, 1908, Mr. F. C. 
Kunz,* M. Am. Soc. C.E., chief engineer of the 
Pennsylvania Steel Company, general contractors 
for the superstructure, repo to Vice-President 
J. V. W. Reynders, M. Am. Soc. C.E., on the effi- 
ciency, capacity, and safety of the structure. 

He stated that much unfavourable criticism of 
the design of the bridge had followed the mace 
tion of the reports of Professor Burr and of Messrs. 
Boller and Hodge, who were yg “ere8e by the Com- 
mission of the Department of Bridges, New York 
City ; explained the differences between the original 
assumptions and those on which these reports 








were made ; noted data which had 
influenced the design, and arrived 
at conclusions different from those 
of the experts. 

Mr. Kunz considered the whole 
essence of the matter to lie in judg- 
ment of propér provisions for load. 
ing and working stresses, and that 
therefore a reasonable difference of 
interpretation from different engi- 
neers was to be expected for this structure, accom- 
modating fourteen lines of traffic of four dif- 
ferent kinds, on two independent floors. He was of 
opinion that the most important point was whether 
the distribution of the live load to give maximum 
stresses should be considered as continuous or as 
discontinuous, and that the former, agreeing with 
current bridge practice and with the possible and 
actual traflic conditions involved, should be adopted, 
while the latter, producing the higher absolute 
maximum stresses cited by the experts, was not 
rational and could not be produced by any pos- 
sible natural traflic conditions. He sta that 
the stresses and dead loads resulting from both 
continuous and discontinuous live loads were com- 
puted and fully recognised both by the Depart- 
ment of Bridges and by the contractor; they 
represent a difference of about 10,000,000 Ib. of 
steel, under the specifications, equivalent to about 
700,000 dols. in the cost of the structure in favour 
of the continuous loading, which was adopted for 
the design, and was believed to be thoroughly 
justified. 

Mr. Kunz analysed and illustrated the principal 
features of the se and stresses, and demon- 
strated that impact, snow load, and temperature 
stresses are negligible ; that due consideration was 
given to reverse and secondary stresses, and that 
a very large factor of the experts’ maximum 
stresses is the increased dead load due to a much 
greater weight of trolley-tracks, pavement con- 
crete, and curb (1341]b. per linear foot more than 
was originally intended), which was not authorised 
until after the superstructure was fabricated, and, 
in its greatest part, erected. He gave tables, 
based on the experts’ dead-load stresses, which 
showed the most unfavourable unit stresses in the 
main truss members when the pavement is re- 
duced to its original weight, and the regular and 
congested live-load stresses are computed for con- 
tinuous stretches, discontinuous stretches, and 
for live-loads half - continuous: and _ half-discon- 
tinuous. 

On this discussion and these stresses, Mr. Kunz 
concluded: 1. That the pavement should be reduced 
to its originally intended weight. 2, That the 
, bridge is then safe for traffic as intended on two 
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11-ft. promenades, one 35}-ft. roadway, four trolley- 
tracks, and four elevated railroad-tracks, 

This report was submitted by Vice-President 
Reynders to a commission of eminent bridge en- 
gineers, composed of Mr. Charles MacDonald, past- 
president American Society of Civil Engineers, 
Mr. C. ©. Schneider, past- president American 
Society of Civil Engineers, Mr. H. R. Leonard, 
engineer of bridges of the Pennsylvania Railroad, 
and Mr. J. E. Greiner, formerly engineer of bridges 
of the Baltimore and Ohio Railroad. 

Their report is avowedly chiefly an answer to 
unjust and disturbing criticisms, and considered 
the safety and usefulness rather than the mathe- 
matical technicalities of the structure, on the basis 
of its traftic capacity. It notes that the final steel 
weight of 106,650,000 lb. for the five main spans is 
only 3} per cent. in excess of the calculations of 
1904, and that although the total weight, including 
four elevated railroad tracks, and two overhanging 
footwalks, of 130,700,000 1b., is 64 per cent. greater 
than that assumed in 1904, it does not increase the 
dead-load stresses in the same pe corey: because 
a large part of the extra steel weight is in the 
towers and anchorages, and the paving is not 
uniformly distributed. 

The commission endorse Mr. Kunz’s report com- 
pletely, and conclude :— 

1. That the live loads pruvided for in the 
original specifications, with the subsequent modifi- 
cations made by the Bridge Department, both as to 
weights and distribution of same, are sufficient for 
the traftic the bridge is intended to carry, and cover 
all possible contingencies. 

2. That the unit working stresses specified are 
in accordance with good practice, and the limiting 
stresses for extreme conditions of loading are well 
within safe limits. 

3. That the actual weight of steel superstructure 
practically agrees with the estimated weight used 
in calculating the stresses, within the usual allow- 
ance Seg in bridge-work. 

4, That the superstructure, as built, conforms to 
the specifications and designs approved by the 
Department of Bridges. 

5. That the bridge, as now constructed, with 
provision for two elevated tracks, is entirely safe to 
carry all traffic which can possibly come upon it 
under present conditions, without any other re- 
strictions than those necessary to regulate such 
traffic. 

6. That, for conditions of traftic—i.e., the weight 
of vehicles, surface and elevated cars, as now exist- 
ing—the bridge would also be safe to carry all the 
lines of traftic contemplated in the final design of 
the bridge, subject to ordinary traftic regulations. 


CALENDAR, 


The preliminary surveys were completed in 
June, 1899. 

Contracts for the substructure of the main spans 
were awarded in June, 1901. 

Substructure for main spans was completed in 
June, 1904, 

Contract for superstructure of main spans was 
awarded in November, 1903. 

Superstructure contractor commenced operations 
on the island in September, 1904. 

Erection of falsework for the island span was 
commenced in January, 1905. 

First steel for the superstructure was received in 
February, 1905. 

First steel for island span erected in August, 1905. 

Erection of island spar trusses completed, except 
part of field-riveting, December, 1906. 

Erection of first island cantilever commenced, 
October, 1906. 

Erection of last island cantilever completed, 
May, 1907. 

Erection of first—Manhattan—anchor-arm com- 
menced, May, 1907. 

Erection of last—Queen’s—anchor - arm com- 
pleted, December, 1907. 

Erection of first—Manhatian—shore cantilever 
commenced, October, 1907. 

Connections of last cantilever-arms completed, 
March 18, 1908. 

Erection of steel in main spans completed, June, 
1908. 

Field-riveting of main spans completed, June, 
1908. 

Erection of Manhattan viaduct superstructure 
commenced, February, 1908. 

Erection of Queen’s viaduct superstructure com- 
menced, January, 1908, 





Last structural steel in viaducts erected, Nov- 
ember 11, 1908, 

Bridge ofticially opened for public traftic, March 
30, 1909. 








THE HUMPHREY INTERNAL-COMBUSTION 
PUMP. 
To THE EprtTor oF ENGINEERING. 

Sm,—Mr. Humphrey, in his reply to the discussion of 
his paper on “‘ The Internal-Combustion Pump,” thought 
fit not only to disregard, but absolutely to contradict, the 
statement that I made in the earlier part of the discussion, 
to the effect that the average working cost of lifting a 
given * sagen of water a given height was twice as much 
with the gas plant as it was with the steam plant. In 
cases where doubt is thrown upon the figures brought 
forward in a discussion, it may be considered, asa general 
rule, that the speaker, who is responsible for quoting the 
contradictory statistics, should at least bring forward 
some evidence as to the authenticity of his statement. 

Mr. Humphrey, with a naiveté that can only be de- 
scribed as charming, remarked that ‘the found that the 
average total cost per pump horse-power per hour for the 
steam-driven pumps was 0.543d., and for the gas-driven 
pumps 0.673d.” 

The py Heng in which it seems possible for Mr. Hum- 
phrey to have arrived at these results is to have included 
in his calculation of the average efficiency of the steam 
sam two obsolete engines not in general use. If Mr. 

umphrey considers deductions arrived at from such data 
to be compatible with a fair and equitable criterion of 
unhampered criticism, I am afraid that I cannot find 
——— in agreement with the standard that he has chosen 
to adopt. 

I wish to draw no unnecessary inferences, but I insert 
below the actual costs of the steam and gas-pumps, taken 
direct from the Commissioner’s report for the year ending 
June 30, 1909. I would ‘like to point out, however, that, 
if the two obsolete engines be omitted, the relative 
average cost of the steam-pumps as compared to the gas- 
pumps is approximately 60 per cent. ; or, if the cost of 
working of the most efficient steam-engine is compared 
with that of the most efficient gas-engine, the ratio is 
as 1 to 2. 

Cost of Pumping a given Quantity (One Canal Lock) of 

Water per 100 Ft. of Head. 


d. d. 
Permanent steam plant 64 Gas plant 11 
” ” 3h ” 8} 
‘s = 4} % 7% 
” ” 6 ” ¥ 
% - a ve 
Obsolete plant occasionally 
used... ee ene ae om 
‘i " 2a 
In consideration of Mr. Humphrey’s desire that the 


discussion of his paper may be brought to a conclusion, 
I would not have prolonged this controversy. But to 
free myself from the imputation of having made false 
statements, I feel it incumbent upon me to write this 
letter to refute that charge. 


Ewell, December 14, 1909. 


Yours faithfully, 
Henry Davey. 





To THE EpiTor oF ENGINEERING. 
Srr,—I regret that I made an error in my calculations 
regarding the length oo required for the Humphrey 
ump, to which i refe at the recent meeting of the 
nstitution of Mechanical Engineers, and reported on 
page 786 in your last issue ; 73 ft. of 4-ft. 9-in. diameter 
pipe is, of course, equivalent to 18.25 ft. of 9-ft. 6-in. pipe, 
so that for one pair of cylinders there would be required 
36.5 ft. of 9-ft. 6-in. pipe, and not 13 ft. 6 in., as stated 
ny: 
I shall be glad if you will kindly insert this correction. 
Yours faithfully, 
J. V. Roprnson. 
17, Victoria-street, Westminster, London, 8. W., 
December 10, 1909. 








NAVAL ENGINEERS. 
To THE EpiTor oF ENGINEERING. 

Sir,—In the mutual recriminations of political con- 
troversy, aroused by the near prospect of a general elec- 
tion, there is a danger that questions affecting the effi- 
ciency,of the Navy may be considered too much as matters 
of accusation or defence rather than upon their merits ; 
and it is difficult for the still, small voice of reason to make 
itself heard. And yet there can be no question that the 
preparedness and efticiency of the Navy are matters which 
transcend all others in importance, being vital to the pre- 
servation of the empire. Public attention has been 
directed to the subject of the maintenance of the two- 
Power standard, but insufficient consideration has been 
7 to the question of the efficiency of the personnel. 

t is true that more than one voice has urged the import- 
ance of ‘gunnery, gunnery, gunnery ;” but surely there 
is a condition anterior and indispensable to the attain- 
ment of this. 

A man-of-war is a moving fortress, and the prime 
factors are mobility and endurance; and these depend 
upon the efficiency of the engine-room. Fail there, and no 
amount of “anges will avail to win a fight. How can 
we ensure that on the day of trial our organisation shall 
stand the strain? There are many points that may be 
considered—the sufficiency of Pearse Me secwey the adequacy 
of reserves, the training of the personnel, present and 
future ; but there is one cardinal defect which no adjust- 
ments of these matters can affect, and it is this: The 
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present engineer officers have no legal power to maintain 
ap control of the very large complements they handle. 
n peace this is a serious handicap, in war it would be a 
positive danger. Surely it is not necessary to argue the 
need of control. A man-of-war is perhaps the most 
highly organised thing known to us; all that organisa- 
tion is directed to one end, its instant readiness for 
battle. But the extraordinary anomaly exists—and has 
been permitted to exist, despite years of warning-—that in 
this military unit there is a large body of men serving 
under officers who are without any power which they 
_ legally exercise to enforce instant obedience of an 
order. 

The present arrangement has been defended by suc- 
cessive Boards of Admiralty, who say: Our engineer 
officers are 7 capable, and administer their depart- 
ments very well without these powers that are claimed 
for them. Yes. By the exercise of infinite patience and 
tact, coupled with the enforcement of illegal punishments, 
they do. These punishments are winked at by every 
captain and admiral, so long as things go right. Woe- 
betide the unfortunate engineer officer if they do not. 
But surely the man who is able to keep his department 
reasonably efficient under these adverse conditions is fit 
to be entrusted with proper powers of control and the 
status to uphold them. 

Also, the Navy has not been tested in recent years by 
the stress of war. Nobody desires war: we all deplore 
the necessity: but it is the height of folly to despise 
a geo We see a Power on the borders of the 

orth Sea arming for the day of conflict. Sea- 
power has been the dream of the Kaiser's life, and, 
if he is impulsive, he is also tenacious and far-seeing. 
His personal intervention has given to the German 
naval engineer military status and prestige. All pro- 
— navies are compelled to move on these lines. 

he forceful personality of Theodore Roosevelt cut the 
Gordian knot in the organisation of the United States 
Navy, and raised the engineer officer to an equality with his 
brother in that line. Our Japanese allies, =o are remark- 
ably shrewd and clear-sighted, conferred military status 
and departmental authority upon their engineer officers. 
Two of these nations have had experience of modern 
naval warfare; the third is straining every sinew in pre- 
paration for it. The English people have always lacked 
the faculty of military foresight ; our organisation has 
been the tardy fruit of experience. e “muddle 
through.” It is only at this, the eleventh hour, that the 
nucleus of a war staff has been formed by the Admiralty. 
But evolutionary processes, if slow, are inevitable, and 
the pressure of circumstances will eventually force upon 
a reluctant Board the adoption of some of the necessary 
reforms that have been advocated so long by you and by 
the engineering institutions. What has bas denied 
as an act of justice must be conceded as a measure of 
expediency. The critical dates in the Navy are April, 
1911, and April, 1913, when the sub-lieutenants (E.) and 
lieutenants (E.) receive their respective commissions. 
Beyond the latter date even the Admiralty cannot go, 
for the internal state of the engine-room would be one of 
absolute chaos. It is rumoured that the fruit is already 
ripe upon the tree, and that a vigorous shake will bring it 
down. Will ENGINEERING help to shake it ? 

Yours faithfully, 
PREPARE FOR ACTION. 








ELECTRICAL DRIVING OF TEXTILE 
FACTORIES. 
To THE Eprtor OF ENGINEERING. 

Str,—Your issue of the 10th inst. contains a letter from 
the Council of the Bradford Engineering Society, the 
extraordinary contents of which require immediate cor- 
rection. The words ‘full: inquiry” and “ very carefully 
considering ” which appear respectively in this letter and 
in the document described as the ‘‘ Report of Special 
Committee on electric driving of textile factories ” (page 
510 ante) seem to those responsible for these publications 
to havea different meaning from that ordinarily connected 
therewith. We can only reiterate that this document 
has been published without our knowledge or approval, 
and does not represent the views of the Committee. The 
actual facts regarding its origin are as follow :— 

The substance of the clauses on 5, 6, and 7 was, 
with certain reservations, adopted by the Committee 
merely as a basis for a discussion at a future meeting of 
the Society. The matter on pages 3 and 4 (to parts of 
which we take strong exception) was issued after the last 
meeting of the Committee, and there is no justification or 
authority for including this as part of the Committee's 
report. 

The Council now state that a meeting took place sub- 
sequently, in which this report was finally adopted. 
This statement is exceedingly surprising, as the under- 
signed members of the Committee cannot trace having 
received any notice of such a meeting. In fact, we have 
since learned from the Secretary that the last meeting of 
the Committee took place on July 30, whereas the type- 
written copy, as reproduced on pages 3 to 7 of the printed 
report, was not issued until the 3ist, and was not pre- 
viously seen by the Committee. This disposes of the 
Council’s statements and of their claim to have since 


| made a full inquiry. 


Whilst waiting for the meeting of the Society, we 
found ourselves suddenly confronted with the broadcast 
Press publication of the ‘‘ Report,” which had not, and 
would not have, received our signatures. In addition, it 
is headed by an “Introduction” of an entirely biased 
character, which has never even been submitted to the 
Committee. We therefore, reluctantly, ategted the only 
course open to ts—t.¢., to dissociate ourselves publicly 
from this document. on 

The letter from the Council of the Bradford Engineer 
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ing Society concludes with personal remarks, and the 
insinuation of trade advertisement, the taste of which is 
quite in keeping with the methods adopted in the publica- 
tion of the * Report.” In this connection, it is significant 
that the meeting of the Council which decided on the 
issue of this letter consisted of eight mechanical engi- 
neers, and that the only electrical engineer on the Council 
did not receive any notice of the meeting. 
Yours, &c., 

H. E..is. 

H. A. Jones. 

R. Pout. 

T. Roves. 

C. W. Sart. 

W. B. WoopuHovuse. 

Bradford, December 10, 1909. 








CENTRALITY OF PULL IN THE TESTING- 
MACHINE. 
To THE EprTor OF ENGINEERING. 

Sitr,—There has lately been much agitation in your 
paper about the unequal stress-distribution in specimens 
undergoing the ordinary test in simple tension. While 
appreciating the ingenious nature of Mr. Smith’s instru- 
ment for obtaining the greatest tension in a specimen 
suffering eccentric pull, and believing that it will prob- 
ably serve a useful purpose, I consider that its indis- 
pensability in these tests 1s much over-estimated. 

Mr. Smith states that the spherical seating is the best 
form of shackle known to him, and proceeds to demon- 
strate its very unsatisfactory behaviour. (See last issue and 
recent correspondence.) Now, in some experiments de- 
scribed in these columns,* I substituted for spherical seat- 
ings a pair of crossed knife-edges at each end of the speci- 
men, through which to transmit the pull from the testing- 
machine. With such an arrangement, if the specimen is 
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fitted so that its axis intersects all the knife-edges, there 
can be no bending moment in it. In my experiments I 
was satisfied that the eccentricity did not exceed ;}, in. 
With a solid specimen of 1 in. diameter, inequalities of 
tension across any section would thereby be limited to an 
8 per cent. variation from the mear. Mr. Smith’s cal- 
culation for his spherical seatings gives a corresponding 
figure of 120 per cent. 

If, as seems to be the case, neither the ordinary wedge- 
grips nor the spherical seatings are efficient in ensuring 
centrality of pull, there seems to be no reason why the 
arrangement of crossed knife-edges should not be used. 
The design of such shackles for large forces offers no 
difficulty. Imay mention that the device did not origi- 
nate with me. 

But apart from any special shackles, it should be 
remembered that the presence of the bending moment due 
to eccentricity of resultant pull, itself reduces this eccen- 
tricity in the middle region of the specimen, where 
measurements of strain are made. It is worth while to 
see how far this may be the case. 

Consider a specimen of length / and radius a, subjected 
toa pull P whose resultant is parallel to the axis of the 
specimen, but eccentric therefrom by a small distance e. 
With axes of co-ordinates as shown in the figure above, 
the bending moment over any section distant x from the 
middle is Py. Hence the curve assumed by the axis is 


given by 
dy 
Py=EI.—= 
y ad x2’ 
where 
a2 
I=ra* ro 
The solution of this equation is 
€. cosh ( id . ) 
4 hae 





cosh ( / - ) 
EI’ 2z 
\s a numerical case, we may consider a specimen of 
length 20 in. and diameter 1 in., having an elastic limit of, 


_ “The Elastic Breakdown of Materials submitted to 
( ompound Stress,” February 5 and 12, 1909. Attention 
Was again drawn to the balecdes device, in reply toa 
criticism by Mr, Smith, in ENGINEERING, May 7, Todo. 





say, 30,000 Ib. per square inch ; and take E = 3 x 107 Ib. 
per square inch. Then at the elastic limit 
y = 0.52 € cosh (0.127 x). 
If there is an extensometer on the middle 8 in. of the 
specimen, the greatest eccentricity of pull in its range is 
the value of y where x = 4” ; t.c., 
0.59 €. 


The bending has therefore reduced the inequality of 
stress, where measurements are made, to rather more than 
half the initial amount. The thinner and longer is the 
specimen, the further does this equalisation proceed. If 
the diameter is 4 in., instead of 1 in. as above, the corres- 
ponding result is 

0.24 ¢€; ° 
while for a 2-in. specimen it is 
0.14 «€. 


With a small testing-machine (10,000 lb.), using only 
the ordinary wedge-grips, I recently tested seven -in. 
annealed bars of three different steels, each bar bein 
about 18 in. long. A Ewing extensometer was used, an 
the load was increased in steps of 100 Ib. for the weaker, 
and 2001b. for the stronger, material. In six of the tests 
the elastic limit coincided with the point of complete 
plastic yield ; in the seventh the discrepancy was less 
than 2 per cent. It is clear, therefore, that with thin 
specimens even the wedge-grips may allow a very uniform 

istribution of tension over all sections in the middle 
region of the specimen. 

Yours truly, 
Laurence B. Turner. 

Charlton, Kent, December 13, 1909. 





‘*UNDER TORSIONAL STRAIN.” 
To THe Eprror oF ENGINEERING. 

Srr,—The various reasons enumerated by Mr. Larard 
in your issue last week show clearly that he fully recog- 
nises the importance of taking measurements and attempt- 
ing to eliminate bending. 

The fact that there is no perceptible change in length 
of the specimen does not, however, prove complete free- 
dom from bending. 

If a 1-in. diameter specimen, 4 in. long, be subjected to 
a bending moment of 0.1 ton-inch, the change in length 


is only about 5 n. It is, of course, within the 
fi 


i 
x 10 
ela:tic period that the importance of bending is so great. 
The necessity of guarding against bending stress seems 
to have been recognised during the tests. The figures 
given by Mr. Larard in his letter are interesting, and I 
am sure that he will agree that it is essential to avoid 
complications due to a bending stress during a torsion 


test. 
Yours faithfully, 
C. Atrrep M. Smiru. 
East London College, University of London. 








GAS AND OIL-ENGINES FOR SHIP 
PROPULSION. 
To THE Eprror oF ENGINEERING. 

Str, —Gas and oil-engine builders will be much indebted 
to Mr. H. A. Mavor if he can substantiate his figures 
regarding the relative weights of steam and gas or oil- 
engine installations for ship propulsion, as given in his 
paper read before the Institution of Civil Engineers, and 
of which a report appeared on page 790 of your last issue. 
The weights he gives include electric generators and 
motors forming a transmission medium between ‘the 
engine and propeller shafts. 

Assuming that Mr. Mavor’s weights are correct, there 
is nothing surer than the widespread use of -engines 
for ship propulsion. My reason for making this assertion 
is that so far as gas or oil-engines are concerned, there is 
not the slightest use for the Mavor or any other electric 
system of transmission. With steam-turbines there is an 
undoubted use and advantage to be obtained. 

When the weights of the electric generators and 
motors are deducted from the figures given by Mr. Mavor, 
the saving effected by gas-engines coupled to the pages 
direct will be very pronounced. Quite a large number of 
engineers, in addition to Mr. Mavor, seem to under 
the impression that gas-engines cannot be made to re- 
verse. Asa matter of fact, gas-engines can be made to 
reverse much easier than steam-engines, and at a much 
lesser cost. What gas-engines cannot be made to do very 
easily, and at all times certainly, is to start after the ger 
has been reversed. This fact, however, does not justify 
the use of a relatively heavy and more or less complicated 
system of electric generators and motors. On the con- 
trary, it demands from the gas-engine builder an engine 
that will start at any and all times without depending on 
any auxiliary starting appliances or stored supply of start- 
ing energy. In addition the engine must be capable of 
operating at any power and ptm ; 

How very simply present constructions of gas-engines 
may be modified to perform in accordance with these re- 


| quirements may be judged from the following :— 


For economy of weight and convenience generally a 
high-powered gas-engine would be constructed in the 
tandem single-acting form with probably eight cranks, all 
coupled to the propeller-shaft. Such an engine would be 
open to the objections noted above, but if the engine is 
simply divided in two, so that only four cranks are coupled 
to the propeller-shaft, then each and all of the objections 
may at once be obviated. If the space between the 
undersides of the top pistons and the top covers of the 
bottom cylinders on each crank is enclosed and provided 
with an inlet and outlet valve, then the half of the engine 
not coupled to the propeller-shaft may be made to transmit 





as an air-compressor supplying air to the engine coupl 
to the propeller-shaft, which engine would then be 
double-acting combined internal-combustion and fluid- 
pressure engine. 

To be effective, however, the air must be compressed 
adiabatically, and superheated in a ‘‘closed circuit” 
heater and cooler system, such as described by me in your 
issue of May 22, 1908. 

Arranged in this way, one-half of the engine runs at a 
constant 8 and is in constant motion. The other half 
of the engine runs at any speed, and in whatever direction 
is required. Variation of power and speed may be accom- 
plished by varying the quantity or pressure of the air 
circulated between the two halves of the engine, and also 
by cutting in or out the combustion ends of the propelling 
engine. 

t is evident that the addition of the inlet and outlet 
valves and the connecting-pipes to what is quite a normal 
engine will not equal the weight of an auxiliary starting 
apparatus, and the difference in the capabilities of the 
engine are such that any mancwuyre whatever,can be 
accomplished ; that is to say, the whole power of half the 
engine is instantly and at all times available for starting 
the other half ; in fact, if need be, the whole life of the 
engine could be passed in manceuvring. 

ith regard to the efficiency of the arrangement, very 
little consideration will make evident the results that may 
be attained by an adiabatic ‘‘closed circuit” operating 
with superheat. i 

The source of superheat—viz., the exhaust gases from 
the combustion ends—is ample enough. It is’ greater 
than the amount of heat converted into useful work in 
the cylinders. 

It is well enough known that gas-engines cannot be 
made in such large units as eo aa or at present, but 
it may easily enough be perceived that by the system I 
have described gas-engines may be grouped to meet almost 
any power requirement. 

The engine described is obviously a four-stroke cycle- 
engine, but two-stroke-cycle engines may quite as easily 
be modified to operate in the same way. One advantage 
for two-stroke-cycle engines is that the gas and air-pumps 
could all be driven by the constant-running engines, 

Yours truly, 
Jas. DuNLor, 

6, Armadale-street, Dennistown, Glasgow, 

December 13, 1909. 


its power without loss to the propeller-shaft by —~ | 
a 








“THE TRANSMISSION OF HEAT.” 
To THe Eprror or ENGINEERING. 

Sir,—I did not see the report of Professor Dalby’s 
paper, but I have read the letters of Mr. Robinson and 
** Not Over Precise ;” and now we have your leader on the 
subject. 

Thirty or forty years ago our many engineers knew 
very little—indeed, our few professors then knew so much 
that there was hardly anything left for ordinary people 
to know; and I remember on one occasion hearing a 
clever mechanic say to a Whitworth scholar: ‘‘ You 
think me a fool. ell, you’re a conceited ass,” which 
engineers generally might, in those days, have felt 
inclined to say about al and those who were 
able to realise the difference between a practical diffi- 
culty that could perhaps be overcome, and theoretical 
difficulties that are insuperable. Nowadays, however, 
some engineers are trying to out-do our professors in in- 
venting explanations about the action of things we cannot 
see and handle ; but if the phrases they use are ‘‘ not over 
precise,” can we be sure that they themselves know what 
they are talking about? 

During the last twelve mcnths letters have appeared 
in your columns on various subjects, and at odd times, 
from which it would appear that engineers are waking 
up, and that they are not satisfied with the expressions ° 
employed in regard to inertia and momentum, motion, 
energy, and heat-transmission, hecause of a want of exact- 
ness in definition ; and being a confirmed sinner myself, 
it occurred to me that teachers and learners would be 
none the worse for a course of instruction upon some very 
simple matters relating to ponderable objects before going 
so deeply into such complex problems as you, Sir, have 
dealt with this week. 

Let us consider the case of three billiard balls of the 
same weight and size, two being p' in contact and 
resting inst the cushion of a billiard table, while the 
third ball is rolled gently along the cushion until it strikes 
one of the stationary balls, and what happens? One ball 
ceases to move, me being a condition only, the motion 
cannot be transferred, though another ball be set in 
motion as the result of the collision, and there can be no 
transference of energy. When somebody has made quite 

lain to us what actually takes place, we shall be in a 
cee condition to argue about heat, tubes, and water. 

Yours obediently, 


London, December 4, 1909. An OLD STUDENT. 








Conrracts.—Messrs. Ed. Bennis and Co., Limited, 
have recently booked contracts for sixty-eight of their 
stokers complete with furnaces and auxiliary apparatus, 
for installations in Great Britain and Tudia, a large 
number of these being repeat orders. 


Tue Nose. Prizes.—On Saturday last, Mr. Marconi, 
who has been awarded a Nobel Prize for Physics, deli- 
vered his lecture, in accordance with custom, at Stock- 
holm, y= | as his subject ‘*‘ Wireless Telegraphy.” The 
lecture dealt with the development of this system, com- 
mencing with Mr. Marconi’s first experiments near 
Bologna in 1895, and reviewed the progrees made down to 
the present day. 
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THE KESTNER. CLIMBING FILM EVAPORATOR. 


Fig 1. 
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which thus resembles in its construc- 
tion an ordinary surface - condenser. 
The liquor to be evaporated is sup- 
plied to the lower ends of the tubes 











under a static head of about 40 in., 








Ir has long been recognisec. that in concentrating | 


liquids in evaporators it was advantageous to the 
liquid through the apparatus used in the shape of thin 
films, and to keep it for as short a period as possible 
at the maximum temperature. In the earliest attempts 
to apply this principle to evaporators the liquid was | 
passed through horizontal tubes heated externally, but 
there was here a difficulty in maintaining an equal feed 
to all of the tubes, and in preserving a continuous film 
of the liquid over the inner surfaces of the latter. 
Should this film break at any point, there is imme- 
diately a local rise of temperature, which in many 
cases would lead to decomposition and burning of 





which is, accordingly, the level at 
which the liquid stands above the 
bottom of the tube when the appara- 
tus is not at work. On turning steam 
into the outer casing evaporation com 
j mences from the liquor inside the 
tubes. The steam generated flows up the tube and 
drags up with it some of the fluid, not as spray, but as 
a film adhering to the inner walls of the tube, which 
soon becomes completely coated with the film from 
3 top to bottom. This film exposes, of course, a large 
the product sought. Some few years ago a neW | surface, from which evaporation may take place, an: 
form of evaporator was introduced into various |the volume of steam given off is thus so great that a 
industries by M. Paul Kestner, of Lille, and | very rapid motion of the film is maintained up tlie 
this piece of apparatus we now illustrate in Figs. | walls of the tube. Weak liquor entering at the bottom 
1, 2, and 3, annexed, and by Figs. 4 and 5, on| of the apparatus passes out at the top in the concen- 
page 823. Fig. 1 represents a battery of four Kestner | trated form after a lapse of about two minutes, . n 
SS RE 
- | ‘effect’ or to crystallising-vats. 
sections, Figs. 4 and 5. As will be seen, it consists} The waste sen oT at the top of the evapo- 
aw of a — of vertical tubes some 20 ft. to| rator either to another evaporator, to the atmosph: re 
ong, and from 2} in. to 3 in. in diameter. These | or to a condenser, as the case may be. Most care!’ 
tubes are expanded at each end into tube-plates form- | tests have shown that it entrains vith it none of the 
ing the ends of the outer casing of the apparatus, | liquid discharged at the same time from the top of tue 
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THE KESTNER CLIMBING 


Fig4. 
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climbing tubes. This liquor is separated out from the 


steam by centrifugal action, as in certain common 
forms of steam-trap. Where the steam passes to a 
condenser, this is most conveniently of the atmo- 
spheric type, which fits in extremely conveniently with 
the vertical arrangement of the evaporators. 

hese evaporators have been adopted in the most 
varied industries. The plant illustrated in Figs. 1 
to 3 has been erected by the Kestner Evaporator and 
Engineering Company, Limited, of 181, Queen Vic- 
torie street, E.C., at the works of Messrs. E. Gossage 


— Co., Widnes, for separating out caustic soda from 
its 


sviution. It consists of a battery of three of their 
ordinary type evaporators working in triple effect, and 
@ lourth shell working in single effect for the final 
concentration. It can also be operated as a battery of 
_ hells working in quadruple effect in the usual 


Figs. 6 and 7 are sections of a “falling” film eva- 
porator, Here the liquor entering at the bottom of the 
¢vapurator climbs the central tube by the same action 
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as in the ordinary pattern already described. On 
arriving at the top of this tube, however, it flows 
down the outer ring of tubes, being impelled along 
by the flow of steam, which in this pattern is ex- 
hausted from the bottom, and not from the top of the 
evaporator. The liquor is guided into the top of the 
‘** downcoming ” tubes with a helical motion, so that 
it spreads in a uniform film over the whole of the 
periphery. Evaporators of this return-flow type are 
generally used for the final concentration. 

As shown in Fig. 1, three of the evaporators have 
connected to them heaters. These three heaters are 
connected up in series. The cold liquor entering at 
No. 1 passes in succession through Nos. 2 and 3, and 
thence into the first of the evaporators. 

The concentration of caustic lye is, of course, a less 
delicate process than is rear} in the preparation of 
sugar gelatine and other organic products liable to 
spoil by overheating or to deposit troublesome de- 
posit or scale. Experience has shown, however, that 
the Kestner evaporator can treat successfully the most 
sensitive of these. The trouble which sugar manu- 
facturers had anticipated from scale has proved non- 
existent. ‘ 

In actual practice the evaporator requires very little 
cleaning, and in a six weeks’ run at the Niezychowo 
sugar-house the tubes were reported by Herr Gropp, 
the director, to be as clean as on the first day, although 
they had neither been washed, brushed, or cleaned 
with acid. During the same period the ordinary 
vacuum pans also used in the same factory had, or 





the contrary, to be cleaned with hydrochloric acid 
every Sunday. His tests showed, moreover, that there 
was no entrainment of the liquor with the steam 
distilled from the apparatus. In other industries 
when used to concentrate solution of carbonate of 
ammonia, distillery wash, and wool washings, liquors 
liable to foam are very successfully dealt with, the 
Kestner evaporator having given most excellent results 
with such liquids as milk and gelatine. 

In certain sugar factories, moreover, it has been 
found practicable, using these evaporators, to crystal- 
lise out the sugar without the use of a vacuum. In 
fact, it appears that sugar is not injured by a short 
exposure to a high temperature, since the conversion 
of it into caramel is a process requiring time. This 
time is not given in the Kestner apparatus, through 
which the liquor passes in a couple of minutes. Hence 
it has proved practicable commercially to concentrate 
cane-juice in a double-flow Kestner evaporator, using 
in the outer casing steam at a pressure of 75 lb. per 
square inch, and exhausting from the tubes direct into 
the atmosphere. The concentration thus attained is 
such that the effluent from the apparatus crystallises 
instantly on its escape, and there is no production of 
caramel. A similar procedure has been found possible 
with gelatine. Here the steam pressure in the casin 
is 40 lb. per square inch, and the gelatine, whic 
enters the plant, consisting of a quadruple effect with 
the ordinary and double-flow evaporator, as a 3 per 
cent. solution, leaves perfectly water white, and 30 to 
45 per cent. gelatine. 





STEAM TRIALS OF UNITED STATES 
BATTLESHIPS. 

Ws have received from the Newport News Shipbuild- 
ing and Dry-Dock Company, Limited, Newport News, 
Virginia, some details of the trials of the United States 
battleship Delaware, which are of special interest, 
because the sister-ship, the North Dakota, is fitted 
with Curtis turbines, so that the trial performances 
are more or less comparative. We have in previous 
issues (see pages 695 and 768 ante) given general parti- 
culars regarding the performance of the North Dakota 
as supplied to us by the Fore River Shipbuilding Com- 
pany, of Quincy, Mass., and it may be interesting in 
the first place to give some comparative particulars of 
the two ships, which are taken from the official reports 
of the United States Navy Department :— 


* Delaware” and “ North Dakota.” 


Length overall... leis men 518 ft. 9 in. 
Length between perpendiculars... 510 ft. 
Breadth at load water-line R5 ft. ct in. 
Mean draught a a4 26 ft. 11 in. 
Displacement (normal) 20,000 tons 
Tons per inch immersion ... 71.70 


Full-load displacement 22,060 tons 
Bunker capacity ... * 2 2,500 ,, 


Armament : 
Ten 12-in. breech-loading guns. 
Fourteen 5-in. rapid-firing guns. 
Four 3-pounders 
Four 1-pounders 
Four lighter guns. 
Two 21-in. submerged torpedo-tubes. 


Complement . 55 officers and 878 
men 
Boilers : 
Total grate surface 1,439 sq. ft. 
Total heating surface 61,943 ,, 
* Delaware.” ‘* North Dakota.” 
Contract price of hull 
and machinery ... 3,987,000 dols. 4,377,000 dols. 
(797, 4002. ) (875, 4002. ) 


Machinery : 
Curtis Turbines 


Triple-ex pansion 
1 on two shafts 


engines 
36 in., 57 in. 76 in., 
and 76 in. in dia- 
meter by 48 in. 
Boilers—fourteen, Boilers—four- 
Babcock and Wilcox teen, Babcock 
and Wilcox 

Interest attached to all the trials, which, according 
to contract, were as follow :—(1) Standardisation trial 
on the measured mile. (2) Four hours’ full-speed trial, 
during which the guaranteed speed was to be'2] knots, 
as determined by the revolutions taken on the measured 
mile for the same speed. (3) Twenty-four hours’ trial 
at 19 knots, (4) Twenty-four hours’ trial at 12 knots. 

The results of the trials of the Delaware were as 
follow :— 

On the four hours’ full-speed trial the speed was 
21.563 knots ; indicated horse-power, 28,578 ; coal con- 
sumption, 24.5 tons per hour ; steam consumption of 
main engines, 13.12 lb. per indicated - horse-power 
per hour, and for all purposes 14.56 lb. per indi- 
cated horse-power per hour. On the corresponding 
trial of the North Dakota, the speed for three 
hours was 21.7 knots ; but, unfortunately, during 
the fourth hour a boiler-tube exploded, cutting out 
four boilers, which somewhat afiected the speed for 
the four hours, although the nteed speed: of 
21 knots was exceeded. For the three hours the steam 
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consumption was 13.6 lb. per shaft-horse-power per 
hour for the turbines only, as compared with 13.12 lb. 
per indicated horse-power per hour for the reciprocat- 
ing engines. The turbine brake horse-power was 
31,300, as compared with the 21,578 indicated for the 
slightly less speed of the Delaware. 

he speed for the twenty-four hours’ trial at 19 knots 
in the case of the Delaware was 19.225 knots, the 
indicated horse-power being 23,600. The steam con- 
sumption of the main engines on this occasion was 
13.05 Ib. per indicated horse-power, as compared with 
14.107 lb. for the North Dakota, the Curtis-turbine 
ship, or, for all purposes, 14.5 lb. in the reciprocating- 
engined ship, as against 15.29 lb. in the Curtis-turbine 


ship. 

On the 12 knots’ trial the reciprocating engine seems 
to have given an even better result as compared with 
the Curtis turbine performance. It would, however, 
be a mistake to base any strong assumption on this 
somewhat isolated result, especially in view of the fact 
that the United States Navy Department have, for 
their latest battleships, preferred the Parsons turbines. 








Paterson's High-Pressure Fitters: Erratum.—In 
our description of these filters on 788 of our issue of 
last week, we stated that each of the filters shown was 
capable of dealing with from 10,000 to 12,000 gallons of 
water per hour. This amount ought to have n 5000 
to 6000 gallons for each filter, the figures we previously 
published representing the quantity of water for the two 
filters working together. 


O1L-ENGINES ON PASSENGER SHIPS: EXAMINATION OF 
Enoinegers.—On and after January 1 next candidates 
may be examined by the Board of Trade—Marine De- 
partment—as to their qualifications for a second-class 
certificate of competency as engineer of vessels propelled 
by oil-engines available for home-trade passenger ships 
only. The candidate must be at least twenty-one years 
of age, and must prove (a) four years’ experience at the 
making or repairing of machinery, of which at least six 
months must 5 at the making or repairing of oil-engines; 
or (b) three and a half years’ experience in charge of 
engines and boilers at sea, or an equivalent suitable 
experience on shore ; and, in addition to either a or b, 
six months’ experience with oil-engines at sea. The 
circular giving further particulars on this point is 
No. 1483, issued at the price of one half-penny by the 
Board of Trade. 





Tuer Royar Society or Arts: Cantor LecTurEs.— 
The third Cantor lecture of a course of four, on ‘‘ Aero- 
nautics,” was delivered by Mr. C. C. Turner at the Royal 
Society of Arts on Monday last. On this occasion Mr. 
Turner dealt principally with aeroplanes. He pointed 
out the disadvantages of helicopters and ornithopters, and 
he considered that some success might be achieved by the 
helicopter of the future. He proceeded to discuss the 
stability of aeroplanes, and pointed out that with regard 
to lateral stability, though the dihedral form of surface 
was of advantage in this connection, its employment 
involved loss of efficiency as regards lifting power. In 
fact, at the present time monoplanes were being made 
with the leading edge s'ightly concave on the under side. 
The lecturer showed a picture on the screen of Mr. 
Roberts’s aeroplane, in which an automatic gyroscope 
control is provided for the manipulation of the surfaces 
needed to maintain equilibrium. He also pointed out 
that in order to be effective as regards self-righting by 
—— alone, the centre of gravity of the whole apparatus 
would have to be suspended as much as 50 ft. or 60 ft. 
below the plane surfac when, of course, the drive 
would be of a most inefficient description. The lecturer 
showed tables giving approximately the proportions of 
weight, surface, and horse-power of successful machines, 
and drew attention to the fact that the range covered by 
these proportions was very considerable. 


New Coastine Service in Bririsn Cotumspra.—There 
was launched on the 13th inst., by Messrs. Swan, Hunter, 
and Wigham-Richardsor, Limited, Wallsend-on-Tyne, 
the first of two steamers which they are building for the 
Grand Trunk Pacific Railway Company of Canada, to 
inaugurate a new service between Prince Rupert, which 
is the western terminus of the Grand Trunk Pacific Rail- 
way, and Vancouver, and thence to Victoria, at the 
southern end of Vancouver Island, and onwards to Seattle 
or Tacoma. This route, some 750 miles long, lies entirely 
among the islands of the coast of British Columbia, and 
through very fine scenery, so that it is popular with 
tourists. On this service the steamers will run at 17 
to 18 knots, though about 19 knots is expected on 
trial. The principal dimensions of the Prince Rupert, 
the first of the two to be launched, are 320 ft. over 
all in length, 42 ft. 2 in. in breadth, with a depth 
of 18 ft. to the main deck. The gross tonn of the 
vessel is 2850. The engines and boilers, with Howden’s 
forced draught, are being constructed by the Wallsend 
Slipway and Engineering Company, Limited. The 
former consist of two sets of triple-expansion engines, 
balanced on the Yarrow, Schlick, and Tweedy system. 
On the shelter and shade decks of the Prince Rupert 
there is accommodation, in state-rooms of two berths each, 
for about 220 first-class passengers. There will also be a 
few sets of state-rooms en suite placed on the shelter- 
de>k amidshi Second-class sngers will be carried 
on the main deck forward. When occasion arises, about 
1500 excursionists can be taken on ; 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 8. 

NEARLY all the larger consumers of pig iron are 
pretty well supplied for two or three months at least, 
and some few for a much longer period. The purchases 
of Bessemer and basic pig during the past three months 
have sur d all wah =. by In the Western Pennsy]- 
vania district alone bales of all kinds of crude iron for 
forward delivery aggregate upwards of 1,000,000 tons. 
The September sales of Bessemer amounted to 233,000 
tons, and for October 175,000 tons; total for the two 
months over 400,000 tons. The sales of basic have 
been correspondingly heavy. The furnaces have been 
rushed to their very utmost capacity. It is usually 
supposed that a blast-furnace is good for just a certain 
amount of production, but it is something like a race- 
horse, which can be made to do just a little better 
under skilful driving. 

All of the Western Pennsylvania and Eastern Ohio 
furnaces are being pushed to their utmost capacity— 
new furnaces will soon be in blast. Three new fur- 
naces will be brought in soon, two of them by the 
Republic Iron and Steel Company and one by the 
Youngstown Sheet and Tube Company. The Pitts- 
burgh district is the greatest pig-iron ss region 
on the Continent. Open-hearth steel capacity is also 
being steadily enlarged, and there are now seventy fur- 
naces building orunder contract for building. Beforethe 
close of next year the capacity for manufacturing steel 
ingots and castings will be equal to 10 million tons 
per year. There are numerous mill, foundry, and 
shop expansions in progress, which, when completed, 
will meet all anticipated or probable demands. The 
speculative tendency in crude material has been tem- 
porarily checked, and will probably be permanently 
checked by the output which will be afforded by the 
increased capacity now in preparation. The tone of 
the market is naturally very strong, and consumers are 
— with prudence in contracting for forward de- 
ivery. 

my enormous business is in sight for 1910. The 
value of this year’s crops over last year’s is officially 
given at over 800,000,000 dols. The extraordinary 
expansion of agriculture is still further stimulating 
railroad construction. Within a week announcements 
have been made pointing to the construction of some- 
thing like 900 miles of road not heretofore mentioned. 
Contracts for steel rails for this mileage, or a great 
deal of it, will be placed in January. ‘The rail mills 
are securing a large volume of steel rail orders, in 
which penne, Dall h rails still figure. Immense quanti- 
ties of iron ore are arriving at this port, which the 
steel companies are accumulating in view of the assured 
activities of the coming year. Further preparations 
are being made in Cuba to increase the production 
from that island. Prices in all lines of crude and 
finished material appear to have reached a level 
from which there will be very little departure. A 
strike of the railroad switch-men in the North-West 
is temporarily demoralising freight traffic, but the rail- 
roads anticipate an early return to normal conditions. 








AERONAUTICS AT THE IMPERIAL COLLEGE.—Arrange- 
ments have been made by the Governors of the Imperial 
College of Science and Technology for a series of short 
courses of lectures on problems connected with the 
general subject of aeronautics, and for the award of 
scholarships to qualified students desirous of undertaking 
research work in scientific problems connected with aero- 
nautics. The first of three courses will begin about the 
middle of January next, in which Sir George Greenhill, 
formerly Professor of Mathematics in the Ordnance Col- 
lege, Woolwich, will treat of ‘* The Dynamics of an Aero- 

lane.” In the early part of February Mr. H. R. A. 
Mallock, F.R.S., will begin to deal with ‘‘Fluid Resist- 
ance;” and after Easter, Colonel H. C. L. Holden, 
M.I.E.E., F.R.S., head of the Royal Gun and Carriz 
Factories at Woolwich, will take up the subject of ‘‘Light 
Petrol Motors for Aerial Work.” It is hoped that the 
nominal fee charged will bring the lectures within easy 
reach of all persons interested in the scientific side of 
aeronautics. The Research Scholarships are to be tenable 
for one year at the Imperial College. 





NortuHampron Potytecunic InstituTe.—The Annual 
Prize Distribution took place at the Northampton 
Polytechnic Institute, St. John’s - street, E.C., on 
Friday, the 10th inst. This year the prizes were dis- 
tributed by Sir John Wolfe Barry, K.C. The function 
was well attended, as usual], and the evening’s programme 
was an attractive one. During the evening, after the 
orize distribution, there were short lectures. One given 
xy Mr. C. E. Larard on ‘‘ Twisting Materials to Destruc- 
tion” was illustrated by means of the cinematograph. A 
lecture on ‘* How to Identify the Pole” was given S Mr. 
Ss. D. Chalmers. Another by Mr. S. Field was on 
‘** Applications of Electro-Deposition,” while Mr. L. W. 
Blin Desbleds lectured on the ‘‘ Dawn of Aeronautics.” 
The exhibitions and demonstrations that took place in 
various departments were of a very varied description, 
ranging from the production of metal ribbon, the cutting 
of metals by means of oxygen, &c., to electric instru- 
ment testing, optics, photometry, &c. There was also a 
good exhibition in the artistic crafts departments, while 
the apparatus in the various engineering and other 


| laboratories attracted a good deal of interest. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market opened with an easier tone, but firmed up 
towards the close on the announcement of a reduction in 
the Bank rate. The dealings were 8000 tons of Cleveland 
warrants at 50s. 74d., 50s. 7d., and 50s. 9d. cash, 50s. 10d. 
twenty-six days, 51s. and 50s. 11d. one month, and 51s. 74d 
and 5ls. 7d. three months. The closing quotations were 
50s. 9d. cash, 51s. ld. one month, and 51s. 84d. three 
months sellers. Hematite—500 tons—changed hands at 
61s. 104d. three months, with sellers over, and buyers at 
61s. 9d. In the afternoon the market was easier, and 
3500 tons of Cleveland warrants were done at 50s. 74d. 
cash and 51s. 7d. three months, and closing sellers quoted 
50s. 74d. cash, 50s. 114d. one month, and 5ls. 74d. three 
months. On Friday morning a weak tone prevailed, and 
business was confined to 2000 tons of Cleveland warrants at 
503. 6d. seven days, and 51s. 6d. three months. Closing 
prices were easier at 50s. 53d. cash, 50s. 94d. one month, 
and 51s. 5$d. three months sellers. Hematite was quoted 
at 62s. three months sellers. At the afternoon session 
there was little change in the market, and 3000 tons of 
Cleveland warrants were dealt in at 503. 54d. cash, 
50s. 84d. one month, and 51s. 44d. three months. Closiny 
sellers quoted 50s. 6d. cash, 50s. 94d. one month, and 
51s. 6d. three months. Sellers of hematite were firm at 
62s. three months, and there were buyers at 61s. 9d. On 
Monday morning the market was very flat and prices fell 
off a bit. The business in Cleveland warrants amounted 
to 15,000 tons at from 50s. 3d. to 50s. 1d. cash, 50s. 6d. to 
50s. 53d. one month, and 5ls. 1}d. to 51s. 1d. three 
months, and closing sellers quoted 50s. 14d. cash, 50s. 5d. 
one month, and 51s. 1d. three months. Hematite 
was quoted at 62s. sellers, and 61s. 6d. buyers three 
months. In the afternoon the tone was about steady, 
but the turnover was small, and consisted of 3500 
tons of Cleveland warrants at 50s. 2d. cash, 50s. 5d. 
twenty-one days, 50s. 5}d. one month, and 5ls. 14d. 
three months. At the close there were sellers at 50s. ih 
cash, 50s. 54d. one month, and 51s. 14d. three months. 
On Tuesday morning a slight recovery took place, and 
2000 tons of Cleveland warrants were done at 50s. 24d. 
cash, 50s. 6d. twenty-one days, and 50s. 7d. and 50s. 6d. 
one month. The close was firmer with sellers at 50s. 3d. 
cash, 50s. 7d. one month, and dls. . three months. 
Hematite was a little easier, with sellers at 61s. one 
month and 61s. 9d. three months, and buyers at 60s. 9d. 
and 61s. 6d. respectively. In the afternoon Cleveland 
warrants were a shade stronger, and 4000 tons were done 
at 50s. 3d. and 50s. 34d. cash, 50s. 7d. one month, and 
51s. 3d. three months, and closing sellers quoted 50s. 34d. 
cash, 50s. 74d. one month, and 51s. 3d. three months. 
One lot of hematite oe hands at 61s. one month, 
with buyers over and sellers at 61s. 3d. When the 
market opened to-day (Wednesday) the tone was firm, 
but the turnover in Cleveland warrants only amounted to 
2000 tons at 50s. 4d. cash, 50s. 64d. twenty-one days, and 
51s. 3d. three months. At the close sellers quoted 
50s. 4d. cash, 50s. 8d. one month, and 5ls. 4d. three 
months. After a long interval, standard foundry iron 
was offered by sellers at 49s. 3d. cash, but there were no 
buyers. In the afternoon the market was quiet, but with 
a firm tone. The dealings consisted of 2000 tons of 
Cleveland warrants at 50s. 4d. and 503s. 44d. cash, and 
5is. 4d. and 51s. 4}d. three months. Closing sellers 
quoted 50s. 45d. cash, 50s. 84d. one month, and 5ls. 5d. 
three months. Buyers of hematite offered 61s. one 
month, but sellers quoted the same figure for cash. The 
following are the market quotations for makers’ (No. 1) 
iron :—Clyde, 62s. ; Calder, Gartsherrie, and Langloan, 
62s. 6d.; Summerlee, 63s.; and Coltness, 85s. (all 
shipped at Glasgow) ; Glengarnock (at Ardrossan), 63s. ; 
Shotts (at Leith), 62s. 6d.; and Carron (at Grange- 
mouth), 64s. 

Sulphate of Ammonia.— The sulphate - of -ammonia 
market continues to exhibit a fairly firm tone, and a good 
demand exists. The price to-day is quoted at 11/.7s. 6d. 
per ton for prompt delivery, Glasgow or Leith. Last 
week the total shipments from Leith Harbour amounted 
to 350 tons. 

Scotch Stcél Tradec.—The Scotch steel trade is, if any- 
thing, a shade quieter this week, and specifications are 
rather less numerous. Further inquiries from the Con- 
tinent for boiler-plates are reported. Structural material 
is quiet, the present inquiries not being up to the usual 
amount for this period of the year, but thin plates and 
sheets are being freely shipped to the East, Australia, 
and South America. Official prices are unchanged. 


Malleable-Iron Tradc.—The malleable-iron trade of the 
West of Scotland must still be reported as without chang’, 
and broken time is general, Tuesday being usually the 
first working day of the week. The inquiry for the home 
market is very poor, while that for export is also rather 
limited, even despite the low figure at which stuff is being 
offered. 

Scotch Pig-Iron Trade.—The demand for the ordinary 
brands of Scotch pig iron continues good, and makers 
are being kept busy. Buyers in Canada have recently 

orders in this district for considerable quantities, 
the lots fixed up during the past few days amounting (0 
several thousand tons. The inquiries at present in the 
market tend to show that in the early part of next yeer 
the export business will be very good. The hematite 
position is unchanged, except that the price exhibits a 
slightly firmer tendency. 

Shinbuilding.—The Clyde Shipbuilding and Engineer: 
ing Company, Limited, Port Glasgow, have secured the 
order to Build and engine a steamer for Canadian owaees. 
This vessel is intended for service on the Canadian L« kes, 
and is to be similar to others constructed by the same 
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builders. —Messrs. William Denny and Brothers, Dum- 
barton, have received an order from Messrs. P. Hender- 
son and Co., Glasgow, for a large steamer for their pas- 
senger and cargo service to Rangoon. This new vessel 
will have a dead-weight carrying capacity of about 8500 
tons, and will have some little improvements on, but be 
very similar to, the vessel built last year for the same 
owners.—Messrs. A. Stephen and Sons, Linthouse, are 
reported to have received an order from the British India 
Steam Navigation Company, Limited, to build two large 
steamers. 


Tron and Steel Imports.—The quantities and values of 
the under-noted metals a into Glasgow, Grange- 
mouth, Leith, Dundee, and Aberdeen during the month 
of November last are as follow :— 


Ex Continent. Ex U.S.A. 








Tons. Value. Tons. Value. 
Iron and steel wrought in bars, £ £ 
angles, &c. a i .. 4048 25,073 
Iron and steel hoops and strips.. 185 1,286 682 8184 
Iron and steelsheets and plates . 480 3,788 93 739 
Totals 4713 39117 775 8923 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


Iron and Steel.—The curious position to-day is that 
while there is comparatively little demand for iron and 
steel, prices all round show a tendency to rise, re 
has been a rapid increase in the cost of vanadium and 
tungsten, and this suggests two alternatives—either that 
some people have great confidence in good trade next 
year, or, as is seriously put forwerd as likely, an attempt 
is being made to corner the market. All classes of iron 
occupy a stronger position than at the beginning of the 
year, and, notwithstanding the somewhat moderate 
demand, there is still a dis ition on the part of 
makers to hold back rather Son: to press sales. It is 
stated that there is every indication that next year’s 
prices must of necessity strengthen, as with the in- 
creased cost of ore, coal, and coke, it will be abso- 
lutely impossible to produce pigs at anything like pre- 
vious prices. The armament houses are providing only 
a moderate amount of employment at present, and the 
heavy trades generally are no better, with the excep- 
tion, perhaps, of one or two firms who are getting a few 
orders from the shipyards for marine forgings. ere 8 
little, if any, improvement with regard to railway 
material. Some of the companies are giving out cus- 
tomary orders, but it is now reported that the Great 
Northern Railway Company, who, not long im- 
ae Canadian rails, have given an order to a German 

rm for wheel-centres, a contract which has hitherto been 
received in Sheffield. Thisis naturally very discourag- 
ing to local manufacturers, who have had a very bad 


The Cleveland Iron Trade.—More encouraging accounts ; - ; ‘ . 
coum ae “a: : : year. The bright feature is the foreign market for high- 
are given of the pig-iron trade. Notwithstanding the Seen dheal. t of this i ing the United 8 : 


facts that what is always regarded as the —- peri 
of the year is being through, and that business gene- 
rally is being interfered with by the approaching General 
Election, a fair number of inquiries on forward account are 
reported, and many traders now take a cheerful view of 
the situation. Life has been infused into the market 
by the sudden upward movement in the values of foreign 
ore, caused by consumers having had to buy at sellers’ 
rates, with the result that after a ag od period of in- 
activity, substantial contracts have m made, and 
others are pending. A Stockton firm have placed 
one order for 20,000 tons of Rubio of 50 per cent. 
quality at 19s. 44d. ex-ship Tees, delivered over the 
first half of next year. This has naturally had a bene- 
ficial influence on hematite iron, and a number of Shef- 
field consumers have visited the Cleveland market this 
week. Considering the season of the year, the market is 
quite buoyant in spite of continued increase in stocks. 
Cleveland iron is being sent into the warrant stores this 
month at the rate of well over 1000 tons per working day, 
and in addition stocks of both Cleveland and hematite 
iron are understood to be accumulating at makers’ yards. 
For early delivery, No. 3 g.m.b. Cleveland pig iron is 
50s. 44d. f.0.b.; No. 1, 52s. 74d. to 52s. 9d.; No. 4 foundry, 
18s. 104d.; No. 4 forge, 48s. 6d. to 48s. 74d.; mottled, 
48s. 3d.; and white, 48s. Nos. 1, 2, and 3 East Coast hema- 
tite pig have been raised to 61s. for early delivery, and 
the quotation over the first half of next year is fully 65s. 

a figure, in fact, which some makers will no longer 
accept. Coke keeps very stiff on the basis of 17s. 6d. for 
average blast-furnace qualities delivered here, and local 
c msumption is heavy. 


Manufactured Iron and Stcel.—There is not a great deal 
new to report concerning the various branches of the 
manufactured iron and steel industries. Prospects gener- 
ally are undoubtedly better, but there is still much room 
for improvement. More activity is noticeable in several 
departments, and it is gratifying to learn that a consider- 
able amount of work has been placed for execution next 
year. Advances in prices of several descriptions are 
generally looked for. Those best situated are producers 
of shipbuilding material, makers of rails, and manufac- 
turers of sheets. Principal quotations may be given as 
follows :—Common iron bars, 7/.; best bars, 7/. 7s. 6d.; best 
best bars, 7/. 15s.; packing-iron, 5/. 5s.; iron ship-plates, 
6/.; iron ship-angles, 7/.; steel bars, 6/.; steel ship-plates, 
6/. ; steel “er er 5l. 7s. 6d. ; steel strip, 6/. 2s. 6d. ; 
steel hoops, 6/. 5s. ; steel joists, 5/. 12s. 6d.—all less the 
customary 24 per cent.discount. Cast-iron railway chairs, 
3/. 10s.; hight iron rails, 67. 7s. 6d.; heavy steel rails, 5J. 5s. ; 
steel railway sleepers, 6/. 10s.; and iron or steel galvanised 
Fp rg sheets, 11/. to 11/. 5s. f.o.b.—less the usual 

per cent. 


Shipments.—Pig-iron shipments for the last month of 
the year promise to be very considerably better than 
was at one time expected. They have improved greatly 
during the past few days, and now compare favourably 
with the clearances for the previous month, and for 
December last year. To date this month they average 
3239 tons per working day, as compared with 3417 tons to 
the same date last nado and 3536 tons for the corres- 
ponding part of December last year. 
and steel shipments are poor. 


Manufactured iron 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tov Acroplane Factory.—While experiments are being 
carried on by a firm of Sheffield engineers in the building 
of inotors for aeroplanes, another Sheffield firm has cap- 
tured the English market for toy aeroplanes, the most 
popular novelty of the season. Messrs. b. E. Richardson 
and Co., Aeroplane Works, have a well-equipped factory 
in full swing, turning out beautiful models of Wright, 
Bicriot, Farman, Cody, Curtiss, Latham, and other ma- 
chines, all of which are excellent fliers. The makers 
claim to have accomplished a flight of 1000 ft. with their 
own designed ‘‘ Finbat ”—a —_ plane of triangular 
shape. most popular model appears to be that of 
the Channel Blériot. A large stat of workmen and 
Workgirls is employed, and the business shows no signs 
of bemg merely a temporary boom. 





but one well-known high-speed-steel house has just re- 
ceived an order from Germany for 25 tons at 2s. 6d. per 
pound. Even this is small compared with an order re- 
ceived some time ago for 100 tons of a similar class of 
steel at well over 2s. per pound. A determined effort 
is being made by French manufacturers to shut Shef- 
field steel out of their market. Prohibitive tariffs on 
as steel and engineering tools have already 
passed the Chamber of Deputies, and in the event 
of their passing the Senate, a3: there seems every likeli- 

ood, a severe blow will have been struck at Sheffield 
industry. But the Chamber of Commerce have resolved 
to continue their efforts to get some modifications of the 
new duties, even at this late hour. In the lighter steel 
branches things are no worse, and there is a more hopeful 
feeling as to the future. There is only a moderate demand 
for engineers’ tools, but makers of mining requisites are 
doing fairly well. There are more inquiries in the cutlery 
trade, and the foreign demand for silver-plate is well 
maintained. 


South Yorkshire Coal.—There has been nothing defi- 
nitely settled yet as to the contracts for hard coal 
supplies to the railway companies. The tenders at 
9s. 6d. per ton, an increase of 1s. on this year’s contracts, 
have not been entertained, and on the other hand owners 
are disposed to close at 9s. per ton, as suggested by the 
railways. It is probable that a compromise will be 
arrived at between 9s. and 9s. 6d., but meanwhile there 
is little or no forward buying. There is still a fairly 
good supply going away under the old terms. House 
coal has strengthened a little, but there is not the usual 
amount going away, and the position is not very satis- 
factory. There is a steady demand for small coal, but 
other branches are quiet. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The aspect of the steam-coal trade is con- 
sidered to be brighter than it has been for some time past. 
The best large bas made 16s. 3d. to 16s. 6d. per ton, while 
secondary qualities have ranged between 14s. 6d. to 16s. 

r ton. en coal has been steady at former rates. 

he best ordinary household qualities have made 15s. to 
16s. per ton; No. 3 Rhondda large has brought 17s. 3d. 
to 17s. 6d. per ton; smalls have been quoted at 7s. to 
7s. 6d. per ton. Foundry coke has shown little change at 
19s. to 20s. per ton ; furnace ditto has made 17s. to 17s. 6d. 
per ton. As regards iron ore, Rubio has been quoted at 
16s. 6d. to 17s. per ton, upon a basis of 50 per cent. of 
iron, and charges, including freight, insurance, &c., to 
Cardiff or Newport. 

Dowlais.—The production of iron and steel has been 
well maintained, the blast and Bessemer furnaces having 
been in full operation. A considerable tonnage of tin-bar 
has been turned out at the Big Mill; the Little Mill has 
been employed upon fish-plates, tram-rails, &c. Steel 
rails have also been pressed to a considerable extent, and 
the output of heavy rails has been increased by the receipt 
of fresh orders from both home and foreign railways. 


Fishguard.—On Monday the Cunard liner, Lusitania, 
landed at Fishguard 300 passengers, 3000 sacks of mails, 
and 1300 bags of baggage. Trains were despatched with 
the mails and the passengers and luggage within 2} hours 
after the Lusitania had dropped her anchor. 


Welsh Collicrics.—The directors of the Blaenavon Coal 
Company, Limited, report that the net profit for the past 
year was 15,908/., after providing for debenture interest 
and all other charges. The directors recommend a divi- 
dend upon the share capital at the rate of 5 per cent. per 
annum, 20,132/. being carried forward. Improvements 
have been made in the collieries, plant, &c., at a total cost 
of 60,633/.—The directors of the Nantyglo and Blaina 
Iron Works Company, Limited—which is now really a 
coal-mining undertaking—report a total available income 
for the past year of 42,883/. The output of coal for the 
twelve months was 1,662,838 tons. The company started 
in 1872 with 8 per cent. preference shares ; dividends of 
about 5 or 54 per cent. have been paid upon the shares 
from year to year, but the arrears of preference dividends 
still stood at the close of September, 1908, at 550,208/, 





South Wales Coal.—The exports of coal frm the six 

rincipal Welsh ports—Cardiff, Newport, Swansea, Port 

albot, Neath, and Llanelly—in the first eleven months 
of this year were :—Cardiff—foreign, 15,564,625 tons; 
coastwise, 2,671,886 tons; total, 18,236,511 tons. New- 
port—foreign, 3,505,232 tons; coastwise, 711,297 tons; 
total, 4,216,529 tons. Swansea—foreign, 2,616,633 tons ; 
coastwise, 252,388 tons; total, 2,869,021 tons. Port 
Talbot—foreign, 1,127,600 tons ; coastwise, 178,728 tons ; 
total, 1,306,328 tons. Neath—foreign, 136,617 tons; coast- 
wise, 178,899 tons ; total, 315,516 tons. Llanelly—foreign, 
165,697 tons ; coastwise, 37,566 tons ; total, 203,23 tons. 
The aggregate shipments for the eloven months were, 
accordingly, 27,147,168 tons. 

_Improving a Dockyard Ratlway.—The signalling on a 
single-line railway connecting the north and south dock- 
yards at Devonport is. about to be improved. New 
instruments, which have been manufactured by the 
Railway Signal Company, Liverpool, will provide tele- 
phonic communication between the two stations by means 
of electrically-controlled fittings, which, combined with 
the use of a staff handled by the rd of a train and the 
signalman, will effectually block the line from either end 
until it is reported ‘‘ clear.” 





Tue Copper Market.—Messrs. James Lewis and Son's 
report, dated the Ist inst., states that the market had been 
sustained by the ibility of the negotiations for merg- 
ing a number of the existing copper-producing companies 
in the United States into one very | company proving 
successful. Such a combination eal be followed by a 
mt restriction of production on the part of these pro- 

ucers, and the concentration of the sale of their output 
through one channel, which it was thought would conduce 
to the maintenance of higher prices. e decision of the 
Circuit Court of Missouri, declaring the Standard Oil Com- 
ae to be an illegal corporation, raised doubts as to the 
egality of the pro merger, and it was now stated 
that the reported negotiations had been abandoned for the 

resent. The idea of the combination appeared to have 

n to control about two-thirds of the total production of 

the United States, say 330,000 tons, leaving the remainin; 
one-third—or 165,000 tons—free, to which would be add 
the imports of about 135,000 tons into the United States, 
and 150,000 tons into Europe, or 450,000 tons in all to 
benefit from any restricted production of the 330,000 tons. 
Based on the returns for the first ten months the produc- 
tion of the United States this year promises to exceed 
that of last year by about 70,000 tons, or 17 per cent. ; 
while the imports into the United States will probably 
show an increase of about 40,000 tons, or 40 per cent., 
exports being practically the same as in 1908—297,000 
tons. The combined increase in the production of the 
United States and of imports from other countries, for 
1909, will exceed 100,000 tons, the production amounti 
to about 495,000 tons and the imports to about 135, 
tons. Imports into Europe from other countries than 
the United States will amount to about 150,000 tons. 





An Hypravutic-Ram Dritt.—A demonstration was 
given in Westminster, on Wednesday, of an hydraulic 
ram rock-drill invented by Mr. Wacdaw Wolski. This 
drill is very simple in principle and construction, It con- 
sists of the drill proper and a small auxiliary air veseel on 
a two-wheeled carriage, and worked forward with the 
drill. The drill has only one valve, which is a flap-valve 
hin ina — instead of centred on a pin, and con- 
trolled, so far as closing is concerned, by means of an 
adjustable rubber cushion. The main water feed is carried 
to the body of the drill barrel or cylinder, and the exhaust 
water is allowed to escape past the flap-valve and through 
a pipe fixed to the end of the drill-barrel. The piston to 
which the boring-chisel is attached travels about 4 in, or 
more per stroke, and is returned by stout rubber band 
springs. On the return the bar is partially rotated ; there 
is no rotation on the forward stroke. The air vessel con- 
sists of a closed steel shell, in which is inserted a pipe 
riddled with holes, and surrounded with a rubber i. 
This pipe is coupled to the drill supply-pipe. By means 
of a hand-pump a pressure of about 450 th is kept in the 
air vessel, thus forcing the rubber bag down on to the 
pipe it surrounds. A pressure of water supply of 450 Ib. 
was at the demonstration we witnessed. On start- 
ing, water is admitted to the drill until, in flowing 
through and out by way of the exhaust, it acquires 
a velocity sufficient to close the flap-valve. The moment 
this closes, the drill piston is fo forward. The recoil, 
or back-flow, causes the water to rush into the auxiliary 
apparatus, where it expands the rubber bag. At the 
same moment the flap-valve opens and the drill draws 
back. The expansion of the rubber bag increases the 
—- in the air vessel, and assists in starting the water 

-k on the newstroke, a certain amount of waste occurring 
until the required velocity is again reached, and the flap- 
valve closes again and another blow is made. The waste 
is made —_ each stroke, of course, by the main supply. 
The drill is rapid in action, making between 900 and 
1200 blows per minute. The pressure in the barrel at the 
moment of striking is said to be about 3000 lb. per square 
inch. At the demonstration given the drill went about 
104 in. into Portland stone in one minute with a 2§-in. 
chisel-bar. he drill can be arra: for pressures suit- 
able for working in different qualities of rock without 
difficulty. A water-jet is arranged to play on to the bit, 
and effectively prevents any nuisance from dust. For 
quickening the speed the } h of pipe between the drill 
and air-vessel needs to be shortened. The drill is only 
-_ being introduced over here, but we understand that 

r. T. Knaster, of 2, Glisson-road, Cambridge, or Pro- 
fessor A. A. Rowse, of Cambridge University, will supply 
any information concerning it. " 
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HIGH-SPEED 12-IN. 


CENTRE LATHE. 


CONSTRUCTED BY MESSRS. TANGYES, LIMITED, ENGINEERS, BIRMINGHAM. 
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We illustrate above a high-speed 12-in. centre | 
lathe manufactured by Messrs. Tangyes, Limited, 
Cornwall Works, Birmingham, which has an excep- 
tionally long bed, the length being 42 ft. The machine 
is arranged so that it can be used as two separate 
lathes, or one fast headstock and one loose headstock 
can be removed, and the machine utilised as a long 
lathe. When used as two lathes it will admit 20 ft. 
between the centres at one end and 9 ft. at the other 
end, or 36 ft. 3 in. when the one fast headstock and 
the one loose headstock are removed. The lathe is 
arranged for screw-cutting up to a length of 20 ft. 

On: account of the great length of the bed special 
supports are arranged for carrying the feed-shaft 
and the guide-screws, these automatically throwing 
themselves on and off as the saddle passes them. 
The headstocks are of the all-gear type, with single 
pulley drive, by which the pull of the belt is re- 
moved off the spindle, and the full power of the 
lathe is available, no matter -vhat the diameter of the 
work operated on may be. Fig. 4 is a plan of the 
headstock, with the covers anc the back gear removed, 
the back gear being, as will be seen by Figs. 2 and 3, 
carried on the - of the headstock near the front end. 
The changes in the headstock are obtained entirely by 
friction and claw clutches; and sliding-wheels and 
spring-keys are avoided. All the changes are obtained 
by means of conveniently-placed levers at the front, 
and are interlocking, so that no two conflicting sets of 
gearing can be put inat thesametime. The maximum 
ratio of the gearing is 49 to 1, and the speeds are 
arranged so as to provide for finishing on the full 
diameter allowed by the gap, and also for quick speeds 
for polishing.. There are six changes of speed to each 
saddle, each speed being driven by chain and gearing 
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trom its own fast headstock, the changes being ob- 
tained by means of two conveniently placed levers. 
The feed-shaft is arranged so that it can be driven 
separately from each headstock, or the whole length 
can be coupled together and be driven from the left- 
hand fast headstock when the right-hand headstock is 
removed. 

The feed motion on the right-hand headstock is 
carried in the pedestal under the bed, and out of the 
way of the saddles passing to and fro when the lathe 
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is used as one long lathe. This is shown in Fig. 3. 
The saddle is very strong, and is carried on square 
slides on the bed; it has an apron of the double 
type to ensure bearings on both sides of the wheels, 
and to dispense with overhang. The sliding and sur- 
facing motions are actuated by friction clutches carried 
at the front, which are easily engaged or release. 
A distinctive feature of the saddle is that the rack 
and rack-pinion are carried in the vertical position, 
as, in this way, a bearing on each side of the rack- 
pinion is obtained, which cannot be done with the 
pinion carried in the horizontal position. The bend- 
ing of the rack-pinion shaft, which is often caused 
by the strain thrown on with high-speed cutting, 's 
thus avoided. The arrangement of the rack and 
pinion is shown in Fig. 5. All the gearing throughout 
the machine is carefully covered in. 
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THE CHINESE NAVAL COMMISSION. 
THERE can be no doubt about the impression 
formed regarding our naval shipbuilding resources 
by the Commission of distinguished Chinese naval 
officers who have just completed a three weeks’ 
visit to this country in connection with the build- 
ing of a new navy for the Chinese Empire. For 
once in a while the British Government have done 
a useful service to the naval construction firms 
by giving an official welcome to prospective clients, 
and all the arrangements for the visit have been 
made by the Foreign Office. This is also appro- 
priate in view of the distinguished personnel of the 
Commission, which includes Prince Tsai Hsun, a 
younger brother of the Prince Regent, Sir Chen- 
tung Liang Chung, who may be termed the dip- 
lomat of the Commission, Admiral Sah Chen 
Ping, who won renown in the war with Japan, 
and other prominent officers. Since they arrived 
in this country they have visited the Govern- 
ment yards and the princ ah private yards where 
naval work is done. do not propose to 
deal with these visits, as it would involve a review 
of our resources, which is, perhaps, unnecessary at 
this time. Suftice it here to say that the members 
of the Chinese Commission have expressed their 
great appreciation of the hospitality shown and of 
the freedom with which they were allowed to 
inspect British Government work by permission of 
the Admiralty, and also their admiration of the 
excellence of the resources and of the splendid work 
done, not only to Admiralty design, but to the 
designs of officials of the respective firms. This 
latter is as important from the point of view of 
foreign work as is building facilities, and it is recog- 
nised that no industrial nation possesses experience 
or originative ability equal to that of Britain, so far 
at least as naval architecture and propelling and 
ordnance machinery are concerned 
It is more to the point, however, to consider in 
this connection the position of affairs in China in 
relation to the naval question. The presence of a 
commission in this country, and the influential 
character of its composition, clearly indicates that 
the present desire of China to place her navy on a 
footing commensurate with the importance of the 
Empire is more earnest and tangible than the 
modic movements of recent years. Since 
he Gitens Sempemnion war, the claims of the navy 
have been more or less relegated to the back- 


s}ground, and the rapid advance in the science 
9|of naval warfare, and the highly-developed units 


which constitute the modern fleet, have rendered 
the task of re-organisation the more difficult, 
because calling for higher organising qualities. 
At the Peace Conference held at The Hague in 
1907, China was refused admission to the ranks as 


m- | Oriental Power. 





navy; the most that her representatives could 
secure was inclusion in the category as a first-class 
This was a strong incentive to 
action towards reconstruction. It was also the 
wish of the late Empress ate ey eae of China that 
the navy should once again eo, verge on & per- 
manent footing, and on her death last year she left 
instructions to her successor that the claims 
thereof should receive his early attention. 

Under the old régime naval matters were dealt 
with by the viceroys under the control of the 
Board of War at Pekin. _ It had long been felt that 
a small department of this nature was madequate to 
deal with the naval problems as they arose, and 
quite incapable of carrying out any scheme of re- 
organisation. At the commencement of this year, 
therefore, a distinct. department was formed, with 
Prince Su at the head, whose sole duties were con- 
nected with the navy. A few. months’ experience 
of this newly-formed board indicated that the 
arrangement was not all that could be desired. To 
appreciate the conditions prevalent, it should be 
explained that the rank-and-file of the navy have 
long felt that their interests “do not meet with the 
attention at the hands of the Government that they 
deserve, and consequently the esprit. de corpshas fallen 
toa very lowlevel. These and other considerations 
eventually led to the appointment of an Admiralty 
Board, with Prince Tsai Hsun, brother of the Prince 
Regent, and uncle of the present Emperor, at the 
head, and Admiral Sah Chen Ping, who for many 
years has been Commander-in Chief of the Navy, 
as his colleague. The appointment of a member 
of the Imperial Family is having a great effect in 
increasing the popularity of the navy, raising the 
esprit de corps, | resulting in the attainment of a 
much higher degree of efficiency. As now consti- 
tuted, the Admiralty Board, known in — - 
the Hai Chun Poo, the status enjo 
the admiralties of a countries, an 
with all matters relating to naval affairs. The “old 
evil of provincial control, which has in the past 
caused a vast amount of friction and dissatisfaction, 
and to which the present inefficiency is largely due, 
is now a thing of the ; 

Unfortunately the , el and financial condi- 
tions of the country are in an unsatisfactory state 
at the present time, owing to the vacillating policy 
of the Government. That a reform movement has 
set in no one who knows China will deny, but it 
must be admitted that progress is slow. The 
revenue of the country, instead of showing signs of 
increasing, tends to diminish, great aithondty is 
experienced in collecting the various taxes by the 
provincial authorities, and only a portion of those 
actually collected are remitted to the Central 
Government, due to the small amount of remunera- 
tion granted to the provincial officials, who depend 
largely upon what they can divert to their own use 
for a living. The national debt of the country is 
gradually being increased without an adequate 
corresponding expansion of the resources of the 
country. Should the Government abandon their 
old policy of prohibiting the exploitation of the 
mineral deposits by foreigners, and allow them to 
work the mines with or without the co-operation 
of Chinese, charging a nominal rent for every mine 
opened and a royalty on the output, and throw 
the country open to the benefits of foreign trade, 
the revenue would automatically expand, and with 
a pure administration the funds at the dis ] of 
the Central Government would undoubtedly place 
the country in a sound state of prosperity. The 
present would appear to be a time of transition, 
and we may reasonably hope ere long that sound 
advice will prevail to the "ilies benefit of China 
and the world at large. This brief review of the 

resent state throws light on the difficulty now 
yeing experienced by the Government in findin 
the necessary funds in order to commence a 
reform, so that the necessary new vessels may be 
ordered and adequate provision made for the main- 
tenance and upkeep of the fleets. 

The next great obstacle in the way of com- 
mencing the reorganisation of the navy is the 
absence of officers and men trained in the handling 
of modern ships of war. In the navy, as at pre- 
sent existent, there are numbers of really capable 
men who would doubtless, in case of need, render 
valuable service to the nation, but even these are 
not conversant with the most modern conditions, nor 
are the numbers sufficient to man the new vessels. 
There are various educational establishments in 
different parts of China for the training of cadets, 


a first-class Power, due chiefly to her lack of a) but here, again, difficulty is experienced in find- 
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ing ships, so that these students may receive 
the necessary practical training at sea on the com- 
yletion of their courses of study. The naval col- 
ee at Tientsin, Chefoo, Shanghai, Nankin, and 
Canton provide certain facilities for the study of 
naval matters, but in no case are the provisions 
adequate for a really efticient course of tuition, the 
lecturers being Chinese, who are not versed in the 
latest practices associated with a modern navy. 
With regard to the sailors, there is a vast amount 
of material to draw upon, because, as is natural 
with a coast-line of the extent possessed by China, 
the fishing industry is one of the principal means 
of livelihood. Themen recruited from these ranks 
have proved excellent sailors in the past; they are 
subservient to discipline, frugal in their habits, 
and readily assimilate the new conditions under 
which they are placed. 

The Chinese navy as at present constituted con- 
tains no vessels of a modern standard ; the largest 
vessel in the fleets is the Hai-chi, which was built 
in England about ten years ago, and which flies the 
flag of the Admiral of the Northern Squadron. A 
sister-ship of this vessel was, unfortunately, lost 
three or four years ago, about 100 miles south of 
Shanghai. There are also three smaller cruisers of 
about 3000 tons displacement, which were built in 
Germany, and are the same age as the Hai-chi. 
There are, in addition, a number of small auxiliary 
training-ships, mounting a few guns up to 4.7 in., 
as well as a number of torpedo-boat destroyers and 
gunboats. About four years ago contracts were 
placed in Japan for six gunboats by the late Chang 
Chi Tung during his viceroyalty of the two Hu 
provinces. These vessels have now been delivered, 
and are engaged in patrol work on the Yang-tse- 

iang. 

The country has suffered from the lack of 
adequate naval establishments, there being no 
dock at any one of them of sufficient dimensions to 
take the largest vessels of the fleet, so that recourse 
had to be made to docks owned by private com- 
panies in various parts of the East. The naval 
establishments at Taku, Shanghai, Foochow, and 
Whampoa, near Canton, constitute bases and naval 
repair-stations in the North, in the central part of 
the coast-line, and in the South respectively. The 
first, at Taku, is in an absolutely neglected condi- 
tion, so that no work is now carried on there. The 
Shanghai establishment comprises an arsenal, ship- 
yard, and engine and boiler works. The shipyard 
and engine works were let about five years ago to a 
private company, which has reorganised the whole 
establishment, with the result that the engine and 
boiler works have been brought up to a more efticient 
standard than they formerly occupied. The graving- 
dock was enlarged, but no very great improvement 
was made in the shipbuilding establishment. This 
company has since been worked satisfactorily, and 
has handled a large amount of repair-work in the 
‘em of Shanghai. Indeed, the competition has 

een most severely felt by the Shanghai Dock and 
Engineering Company, which is the principal engi- 
neering and repairing establishment in Shanghai. 
In addition to undertaking mercantile repair-work, 
such Chinese warships as could enter the dock 
there have had their repairs effected at this estab- 
lishment, and on several occasions torpedo-boat 
destroyers of the British Squadron on the China 
station have undergone docking and repairs. At 
the dockyard of Fouceon, which was for many 
— under the management of French experts, 
ave been built various classes of small warships 
and river steamers. It is used as a repair station 
by many of the ships of the Chinese fleets, and 
possesses dry-docking accommodation ; but as the 
port suffers under the disability of strong tides and 
currents, docking operations are rendered some- 
what difficult and at times dangerous, The estab- 
lishment at Whampoa occupies a practically similar 
position of ineptitude as the one at Taku. 

It will be seen from our brief description of the 
navy and naval establishments that the task of the 
rebuilding and reorganisation of the fleet is one that 
calls for the most careful thought, and that the 
most modern ideas in connection with administra- 
tion, &c., must be brought to bear to enable the 
Government to steer clear of the many difticulties 
that beset its path. On the appointment of the 
new Admiralty Board the problem was considered 
in its broad outlines, and it was immediately 
recognised that it would be necessary first of all to 
inspect the navies and naval establishments of 
other countries, and to give the matter careful study 
before embarking on any definite scheme. It was 





therefore decided that a commission should be 
appointed to visit the various countries of Europe 
and America to attain this object. Previous 
to the departure of the Prince and the Com- 
mission from Pekin on October 11 of this year, 
the members of the Naval Board made a tour 
around the coast-line of China with the object of 
inspecting the various naval stations and harbours 
of China. During this tour, Nimrod Sound, which 
is situated about one hundred miles south of 
Shanghai, near the Chusan Archipelago, was 
formally declared the base for the future Chinese 
Navy. The selection of this site is admirable in 
every way: it is centrally situated on the coast- 
line of China, thereby making most convenient 
head-quarters for the fleet. The approaches to 
the Sound are commanded by hills, on which 
fortifications may he easily placed to protect the 
entrance. There is a deep-water approach, which 
will permit the largest vessels to enter at any state 
of the tide. The site for the base is distant about 
15 miles up the Sound ; therefore it would be out 
of range of the largest guns on board the ships of 
any opposing squadrons. There is ample depth of 
water and easy anchorage, and every facility for the 
establishment of all the necessary dépéts, colleges, 
training institutions and grounds, as well as accom- 
modation for the establishment of dry and floating 
docks. 

The question of training students and cadets in 
the various branches of naval requirements is 
receiving due attention ; a number of students have 
accompanied the Commission to England, and these 
young men are to be placed in some of the educa- 
tional institutions of this country. 

With regard to the acquisition of ships of war, it 
is recognised that Great Britain holds the predomi- 
nant position in relation to maritime affairs, there- 
fore the Commission has decided to devote its 
principal study to the naval affairs of Great Britain ; 
other countries will, of course, be visited prior to 
the return to China. The types of vessels to be 
ordered have not yet been decided. 








THE GERMAN AND BRITISH ELEC- 
TRICAL INDUSTRIES. 


WHEN dealing recently with Mr. Morcom’s presi- 
dential address, delivered to the Birmingham Section 
of the Institution of Electrical Engineers, we stated 
our belief that the salvation of the large electrical 
manufacturing companies in this country lies in 
the cultivation of their export business. In view 
of the importance of this subject, no apology is 
needed for returning to it. There are millions 
invested in electrical work in this country, and a 
large part of it is unproductive. The paper entitled 
‘*Notes on Methods and Practice in the German 
Electrical Industry,” by Messrs. L. J. Lepine and 
A. R. Stelling, read before the Institution of Elec- 
trical Engineers on the 9th inst., forms a pertinent 
text for a re-discussion of the matter. The paper 
was of considerable merit, and hardly got justice in 
the subsequent discussion. The majority of the 
speakers contented themselves by asserting that the 
success of the German electrical industry, as com- 
pared with that of Great Britain, was due to poli- 
tical causes. A bald statement of this sort appears 
to be hardly a fair way either of discussing the 
question or of commenting on the paper. 

The difference between the financial results of 
German and British electrical works is glaring. In 
both 1907 and 1908 the four large German electrical 
concerns paid dividends in the order of 12 per cent. 
During the same periods the majority of British 
companies, so far from paying any dividend at all, 
were struggling for their mere existence. The 
latest report of one of the German electrical invest- 
ment companies, which is chiefly concerned with 
electrical supply and tramway work, shows that no 
company in which it is interested pays less than 
6 per cent., while the company itself pays 10 per 
cent. on a — of 1,600,000/. Corresponding 
companies in this country will hardly tell a similar 
tale. These excellent results in Germany have 
largely been brought about by amalgamations, 
working agreements, and the operations of indus- 
trial banks. In Britain, on the other hand, there 
has been competition of the fiercest kind in nearly 
all branches of the electrical industry, with one 
very notable exception. The cable-makers have 
been able adequately to safeguard their interests, 
and it is not clear that something might not have 
been done in respect to electrical machinery. The 
matter is difficult and complicated owing to the 





variety of apparatus and machinery involved, but 
it would appear not to be impossible to come 
to some agreement in reference to detinite lines. 
Obviously, classes, or pieces, of apparatus which are 
manufactured by comparatively few firms would 
offer the most hopeful field. For instance, the 
regulation of the prices of alternating - current 
transformers would offer less difficulty than the 
similar regulation of, say, direct-current motors. 
As far as we know, house-meters are the only class 
of oy about which any selling arrangement 
has been made. The original agreement of a year 
or two ago, which definitely fixed prices, fell 
through ; but an understanding or working arrange- 
ment is again in force, although its details have not 
been made public. 

The question of industrial banks and investment 
companies is bound up with the general success of 
a business. Capital is required for such under- 
takings, and capital will not flow into an un- 
successful industry. Capital, as such, is indifferent 
to its mode of employment, and will select skating- 
rinks in preference to the electrical industry only 
in virtue of the possibility of better dividends, or 
greater security. The comparative lack or unsuc- 
cess of such companies in Great Britain is to be 
explained largely by the repressive legislation which 
crippled electrical work in its infancy, and has 
pursued it since. We certainly object to the un- 
success of the electrical trade in this country being 
attributed to a lack of enterprise in English finan- 
ciers and commercial leaders, as the authors of the 
paper would — to do. Capital cannot be ex- 
pected to employ itself where there is no hope of 
adequate returns. Mr. Mordey’s suggestion, during 
the discussion, that the state of the industry was 
due to the ‘‘ greed of capitalists” in building too 
many works, goes exactly contrary to this idea, and 
implies that there has been too much enterprise. 
Over productiveness is certainly partly responsible 
for the trouble, but even as things are the plant is 
not employed as it should be. 

Certain passages in the paper referring to more 
or less well-known features of German industrial 
methods suggest reasons for her ability to undercut 
this country in foreign markets—reasons which are 
quite apart from any question of tariffs. The most 
important of these features is the 18-hour day. 
The day is worked in two shifts of nine hours each, 
with quarter-hour intervals in the middle of each 
shift, and a half-hour interval between them. The 
first shift is from 7 a.m. to 4.15 p.m., and the 
second from 4.45 p.m. to2 a.m. The rates of pay 
in the two shifts vary but little. The advantage 
of this system, from a manufacturer's point of 
view, is obvious. Overtime, with its extra rate of 
pay, is unknown, while the output per machine- 
tool is doubled. Capital costs are cut down, while 
the shop-expense factor in selling prices is reduced. 
We have reason to believe that the profit factor, 
put on to the commercial cost of apparatus to 
arrive at the selling price, is in the order of 15 per 
cent. for German electrical machinery. This applies 
to ordinary competitive business. In this country 
at the present time this factor is frequently zero. 
If it were possible to adopt this 18-hour system in 
British works at the present time, their position 
as competitors with Germany would be enormously 
improved ; but we see no likelihood of the trade 
unions agreeing to any such arrangement, although 
they have done so in Germany. 

Another feature, giving Germany an advan- 
tage, is the low rate of pay both in the shops and 
among the technical statis, Engineers after leaving 
college, at 25 years of age, start work in the draw- 
ing offices at 61. 5s. a month. We admit that this 
is probably all that raw college men are worth, but 
none the less we doubt if the majority of English 
firms get their draughtsmen at an average of 30s. 
a week. It may be thought that satisfactory work 
could not be obtained from such college men until 
they had spent considerable time in the drawing- 
office, but in view of the bureaucratic system pre- 
vailing, and the rigid division of the work in specia! 
departments, it is probable that comparatively 
satisfactory results are obtained. If a raw college 
man is put on detailing brush gears, and kept on 
detailing brush gears, the chances are that he wil! 
begin to be reasonably useful in a week or two. 
passage in the paper, stating that as a rule 
draughtsmen are forbidden to enter the shops, 
makes one smile. The ordinance is so charac- 
teristically German. Apparently a college graduate 
starting in one of the works is quickly made aware 
that he has not come there to learn to be an eng!- 
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neer, but to drop into a cut-and-dried system, and 
assist in earning dividends. 

The authors of the paper make considerable 
capital out of the difference existing between the 
external and foreign organisation of German and 
English works. In important countries the German 
firms run complete commercial and technical selling 
staffs, working from offices in important towns. 
Owing to the distance from head-quarters, it is 
obviously more important to keep an adequate 
technical staff at a foreign selling-office than is 
necessary at district offices in the home country. 
With very few exceptions, however, English firms 
do not employ such staffs. We have referred to 
this matter before, but do not admit with the 
authors that it is to be put down to lack of enter- 
prise. At the present time the majority of large 
English firms would be delighted to employ such 
staffs, but they simply cannot afford the expense. 
The increase in exports of electrical machinery 
from this country during recent years shows that 
some progress is being made with export business, 
and as sales increase all the conditions become 
better, and firms will be able to stand the cost of 
larger foreign staffs. The conditions should pro- 
gressively improve. 

In brief, the only advice we have to offer to 
English firms at present is the strenuous cultivation 
of foreign business and careful consideration of the 
possibility of working agreements. No good can 
come from sitting down and waiting for the bless- 
ings, real or imaginary, of tariff reform. Whatever 
chances there may be of a return of general pros- 
perity, some years must pass before any consider- 
able alteration in the conditions of the electrical 
industry at home can be anticipated ; and in the 
meantime the best—and, indeed, the only—policy 
is a cultivation of the most hopeful market. 








PROPELLER DRIVES IN 
AEROPLANES. 

One of the minor problems in the design of 
aeroplanes is the best method of driving the pro- 
peller. The most obvious way of doing this is to 
couple it direct on to the engine-shaft and drive 
it at the same speed as the engine. This has un- 
doubtedly many advantages mechanically, but it 
has the disadvantage that the speed which is best 
suited to the propeller is not that which best suits 
the engine. It is necessary that the latter should 
be exceedingly light for its power, and this entails 
its running at very high revolutions in order to get 
the power out of small cylinders. The revolutions 
usual are about 1500 per minute, and it would 
probably be an advantage, from the point of view 
of the engine only, to run up to 2000 or even more. 
In motor-boats, and those fitted with turbines, it is 
often found that, if the engine is run at the revolu- 
tions at which it gives its best power, the propeller 
is so small and inefficient that a larger propeller 
gives better speed, though it involves the engine 
speed being considerably reduced and the power 
therefore diminished. In aeroplanes with a direct- 
driven propeller the same is probably truce. 

There are not, at present, enough data to say 
definitely what is the gain from using « slow-running 
propeller, of large diameter and pitch, but there 
seems reason to think that it is very considerable. 
One of the most conspicuous features of the Wright 
machine is the fact that, in place of having one 
small direct-coupled propeller, it has two large ones 
driven at a much lower speed than the engine, and 
it is probably largely due to this that the machine 
flies so well with such a very small engine. Rated 
engine powers do not, it is true, always correspond 
to those which the engines give when actually at 
work, but the smallness of the engine in the Wright 
flyer is nearly as conspicuous a feature as the large- 
ness of the propellers, and there seems little doubt 
that it gives little more than half the power of those 
used in biplanes of the same size which have direct- 
coupled propellers. The efficiency of the propeller 
is of great importance for long-distance work, as it 
largely determines the distance which can be 
covered with a given amount of petrol. 

Presuming, however, that it is desired to drive 
a propeller at a lower speed than the engine, there 
are several mechanical difficulties to be considered. 
In the first place, if the propeller is chain or gear- 
driven, it can hardly be used as a fly-whecl, as this 
would entail a reversal of stress on the driving gear 
at each revolution. No doubt, under such circum- 
Stances gearing would stand for a certain time, but 
it is not likely that it would stand for long. It 








will, therefore, be necessary either to have a sepa- 
rate fly-wheel or to have an engine with so many 
cylinders that there is a continuous drive to the 
propeller. Probably at the high speed at which 
these engines run a four-cylinder engine would give 
a turning moment uniform enough for this, the 
cranks and big ends acting as the fly-wheel; but with 
fewer than four cylindersa fly-wheel would, no doubt, 
be necessary. Then, if the propeller is to be made 
+, Naa there may be difficulty in finding room 
or it. 

The arrangement adopted by the Wrights is 
shown diagrammatically in Figs. 1 and 2, which 
show a back and side view respectively, the parts 
not essential to the propeller drive being omitted 
for clearness. It consists of having two propellers 
placed behind the main planes, one on each side of 
the backbone. These are driven in opposite direc- 
tions by chains, one being direct and the other 
crossed. ‘The engine is placed a little out of centre, 
and the longer chain of the two is the one which is 
crossed. In the figures, A, A are the main planes, 
Bthe engine, and C the chains. The wan are 
carried on short shafts peal by special 
brackets D, having rods E to the engine to keep the 
chains tight. The chains run in tubes, and the 


Fig. 





cam-shaft instead of the crank-shaft, and drive it 
at half the engine speed. This seems an excellent 
plan, as it introduces no more complication, and 
simply means.a slightly stronger cam-shaft and 
wider gears driving it. With the ordinary cam- 
shaft arrangement this would, however, entail the 
propeller running at half the engine speed, and 
there is little doubt that it would be better if it 
were run slower still. There is, however, no reason 
whatever why the cam-shaft should not be run at a 
quarter of the engine speed, two sets of cams being 
rovided. Internal gear would seem. to be the 
t drive of all if it can be arranged, as it makes 

a very silent, efficient, and sweet-running gear. 

In these cases, if a fly-wheel is used, it will be 
necessary to put it at the opposite end of the engine 
to the propeller. There will probably seldom bo 
any difficulty in this, as the fly-wheel necessary to 
secure a pretty even turning moment at the high 
rate of revolutions usually run is not great. An 
arrangement which allows of the fly-wheel being 
put at the same end of the crank-shaft as the pro- 
peller is shown in Fig. 4. In this the internal gear- 
wheel F carrying the propeller G- runs loose: on 
the end of the crank-shaft H, and is driven by the 
pinion K, which gears into the spur-wheel L fixed 
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ratio of gear is about 3} to 1. This drive has a 
great many advantages, as it enables very large 
propellers to be got in without their in any way 
interfering with the arrangement of the backbone. 
The steersman, petrol-tank, and the framing carry- 
ing the rudder, &c., are all well out of the current 
either to or from the propellers, and this should 
diminish the air resistance as compared with those 
arrangements in which the propeller is on the 
centre line. Nevertheless, the chain-drive has 
been much criticised, and apparently with reason, 
especially the crossed chain. Although chains are 
largely used in motor-cars, &c., and broken chains 
are rare, they are not altogether unknown, and 
the results might in this case be serious, as, should 
one of the chains only break, the machine would 
swerve and possibly fall. 

Bevel-gears could, of course, be used in place of 
chains, but would probably lose a little more power 
in friction. 

A single propeller driven by a chain and placed 
on the centre line gets over a good many of these 
objections, as in this case the chain breaking or 
coming off would not cause the machine to swerve, 
and would only have the same effect as the engine 
stopping. There may, however, be some difficulty 
in getting room for a large enough propeller, as 
the Wrights use two propellers of 8 ft. 6 in. dia- 
meter for 25 horse-power ; and to be in proportion 
to this a single propeller for, say, 50 horse-power, 
should be nearly 15 ft. in diameter. This would no 
doubt be impracticable in most machines. A single 
chain. drive has, however, been used by Blériot for his 
larger machine, the general arrangement being shown 
in front view in Fig. 3, the same letters being used 
for the parts as before. In this case the backbone is 
made very deep, and the engine placed below the 
main plane, the chain being vertical. The propeller, 
also, is not so large in proportion to the engine 
power, being for an engine of 35 orig easy about 
8 ft. 9 in. in diameter, and the ratio between the 
speeds of the engine and propeller is only 2 to 1. 

Where it is practical there is no doubt that it is 
the best to carry the propeller on the engine itself, 
as the mechanical arrangements are then self-con- 
tained. A plan adopted by one engine-maker at 
the Paris show is to carry the propeller on the 











on the engine-shaft. Epicyclic gear might also 
be used to drive a propeller placed in the same 
position. 

A point which should recscive consideration if 
the propeller is gear driven, or if a direct-driven 
one 1s used as a fly-wheel, is the effect of a cylinder 
missing fire, as this is always liable to occur. Thus 
a multi-cylinder engine may give such an even 
torque, as long as all the cylinders are firing, that 
the drive to the propeller is a perfectly steady one; 
yet should one eal er cease working, the propeller 
will have to act as the fly-wheel to get the engine 
over the next compression streke. This will pro- 
duce a sudden jerk at each alternate revolution, 
and will have to be considered in the design of the 
transmission gear, &c. 

Much has probably yet to be learnt as to the 
best position for the propeller. The tendency seems 
to be distinctly to place it at the forward end in the 
centre line, in which case the steersman and most 
of the parts which offer the greatest resistance to 
the air are directly in the blast from it. This must 
increase the air resistance considerably, especially 
with the small high-speed propeller. It will be 
seen that there is room for considerable investiga- 
tion and ingenuity before a really satisfactory solu- 
tion of the problem is made. 








THE PHYSICAL SOCIETY’S EXHI- 
BITION OF SCIENTIFIC APPARATUS. 

Tue fifth annual exhibition of electrical, optical, 
and other physical apparatus, arranged hy the 
Physical Society, was held in the Imperial College 
of Raeon South Kensington, on Tuesday last, the 
14th inst. The marked success of the previous 
exhibitions induced. Mr. W. R. Cooper, M.A., the 
senior secretary of the Society, to whom the initia- 
tion of these displays is due, to open the exhibition 
at 3 p.M., instead of in the evening. There were 
thirty-eight exhibitors this year—ten more than 
last year—and the attendance was very large 
throughout the day,.in spite of the fact that the 
beautiful demonstrations—by Professor C. V. Boys, 
F.R.S., on Soap-Bubbles, given both at 4 p.m. and 
8 p.m., and by Professor 8S. P. Thompson, F.R.S., 


on Some Combinations of Mica and Selenite 
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Crystals, given at 9 p.m.—crowded the lecture | 


theatre for nearly an hour each time. Alphabetical) THE, PHYSICAL SOCIETY’S EXHIBITION OF APPARATUS. 


order of the exhibitors was observed, and we shall 
follow this grouping in our notice. Many exhibits 
were modifications of apparatus mentioned on pre- 
vious occasions. 

The Bausch and Lomb Optical Company, of 19, 
Thavies Inn, E.C., showed various a tus for 
medical men, among which we noticed a Minot micro- 
tome, cutting sections to a thickness of milli- 
metre. The British Radiotelegraph and Telephone 
Company, Limited, of 5, London Wall, E.C., is a 
new concern, so far only possessing an experimental 
station at their office. Their detector is the in- 
vention of an Australian. scientist, Mr. Balsillie, 
and consists of a laminated cylinder containing six 
cores. of magnetic material, each wound with a 
primary. The primaries are connected in series 
and are joined to a six-part commutator-disc, and 
over the primaries is wound the secondary, the 
whole turning in a field of two opposed magnets. 
The transmitting-key short-circuits the receiver at 
the moment of sending, and the multiple spark-gap 
consists of three plates with sharp teeth, like a 
lightning-arrester. The box exhibited contained a 
complete. receiving-station. 

The Féry radiation pyrometer and the Féry spiral 
pyrometer of the Cambridge Scientific Instrument 
Company were shown in use in connection with a 
Méker. furnace—interesting novelties which have 
all been described in our columns. In the first- 
mentioned pyrometer Heil’s alloy has replaced 
constantan in the thermo-couple, being, it is stated, 
much more sensitive. 

The thermometers and regulators of the Hoh- 
mann and Maurer Manufacturing Company, of 
Rochester, New York, specially designed for boilers, 
engine-rooms, refrigerators, &c., and characterised 
by superior fittings, are a speciality which the 
Cambridge Company has recently taken up. One 
of their chief features is the separable socket re- 
a the ordinary mercury well; for the super- 

eated-steam type the sockets are turned out of 
solid steel, the inside being turned to a slight taper. 
The glass bulb is fitted into a steel bulb and is 
pon with copper dust or mercury ; this steel 

ulb chamber is turned taper on the outside, to 
correspond with the socket taper. The automatic 
temperature-regulator consists of a steel rod in a 
brass tube, arranged to operate a small valve which 
controls the supply of air or water to the back of 
the diaphragm. 

The various Duddell instruments shown— 
thermo-galvanometer, thermo-ammeter and oscillo- 
graph (permanent magnet oil-bath pattern)—con- 
stitute modifications of these beautiful apparatus 
especially designed for high voltage and large 
curreuts, the oscillograph being for use on 50,000- 
volt circuit. The Abraham rheograph, mentioned 
last year, was used for the instantaneous projection 
of B and H curves. The gas-leakage indicator con- 
tains a porous tile, through which the gas diffuses 
more rapidly than the enclosed air; it detects 
very minute leaks of gas. The Drydale slip-meter 
measures slip, frequency, and speed avalos i- 
cally. A circular card, on which some ree 
geometrical figure is printed, is fixed to the shaft 
of the machine under test, and the card is observed 
through the slots in a disc which is rotated by 
resting on a conical roller which is being driven 
by a small synchronous motor. In slip measure- 
ments the motor and machine are fed from the 
same source of supply. 

Figs. 1, 2, and 3, annexed, illustrate instruments 
of the Cambridge Scientific Instrument Company, 
designed by Mr. Horace Darwin, for the British 
Coal-Dust Experiments Committee, and used in 
the experimental gallery at Altofts. In the re- 
cording manometer (Figs. 1 and 2), which marks 
@ pressure-time curve, the pressure of the gas is 
transmitted by a flexible pipe joined at B ; the pipe 
has a ball-socket joint at each enel, and also a sliding 
joint, but these parts may be modified. The pressure 
acts on an oil-cushion, which lubricates the hollow 
plunger, keeps out the fine dust, and damps out the 
rapid vibrations, but also reduces the rapidity of 
action. The force acting on the plunger is transferred 
to the flat spring S by means of a rod, held in conical 
depressions provided in the bottom of the plunger 
and in the spring ; the weaker spring G keeps the 
rod in position. S is triangular and fixcd at the base. 
The style R is fixed toS; it does not move in a 
strictly vertical direction, therefore, and a small error 
in time is produced ; this error is of no importance, 
however, as the vertical movement is only 5 milli- 














j 


























UEP N MH OY \ WS 


Fics. 1 anp 2. Recorpinc MANoMETER FOR THE British Coat-Dust ExPERIMENTS COMMITTEE ; 
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pets. 








Fig. 3. Conract-BrEaKER FoR Recorpinc MaNoMETER; THE CAMBRIDGE ScrentiFic IysTRUMENT CO. 


metres for 100 lb. per squaré inch. The drum D, There are two other scribing styles, of which 
covered by smoked paper, is rotated by an electric| only one, P, is shown. They are wanted for the 
motor, driving the pulley A connected to it by a| following reasons :—Several of these manometers 
worm-gear. ‘are stationed along the tunnel in which the coal- 
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dust experiments are made, and their motors 
are started before the explosion begins. Each 
manometer gives a record. To make the records 
comparable the speeds of the motors and the rela- 
tive positions of all the motors must be known. 
The styles are time-markers. The one is connected 
to the tenth-of-a-second contact-breaker, presently 
to be described ; this instrument marks an interval, 
which is not influenced by any lag in the electro- 
magnets. The second time-marker indicates the 
relative positions of the drums. These electro- 
magnets are coupled in series, and the current 
flowing through all of them also passes through a 
fine wire, which is broken by the explosion. Thus 
a mark of the explosion will be recorded on 
each drum, and if the time-lags were iden- 
tical, these marks would really indicate the same 
moment; but there may be differences in the 
time-lags which have to be measured, since the 
time intervals concerned are very short. For this 
purpose an experiment is made with the aid of the 
key E, which operates a style Q. Two marks will 
appear on the drum, the one corresponding to the 
movement of the key, the other caused by the move- 
ment of the time-marker; the distance between 
the two marks will be a measure of the time-lag of 
the electro-magnet. The experiment is repeated 
with the drum at rest, when the marks of the two 
styles should be in the same vertical line. With 
the aid of the rotating rod F, the styles are taken 
off the smoked surfaces. 

In the tenth-of-a-second contact-breaker (Fig. 3) 
a weight attached to a vertical rod begins to fall as 
soon as a circuit is closed or the armature of 
electro-magnet M is depressed. The circuit is 
broken again as soon as the actual fall commences, 
but closed again in mid-air, and broken once more 
at E, when the weight strikes the tilting plate B. 
The distance the weight falls, and thus the time in- 
terval, can be adjusted by screwing the weight up 
or down its rod. The weight-rod is supported by 
brass knife-edges N resting in Y cuts in the ends of 
two brass plates insulated from one another, form- 
ing a lever pivoted at its centre and held in position 
by the catch C attached to the armature of M. 
The spiral spring S tends to rotate the lever into 
the vertical position. Before the weight descends 
N completes the circuit, the current passing up one 
square column and down the other. When C is 
released, S pulls the lever round more rapidly than 
the weight starts falling. The opposite end of the 
lever flies up, and is jammed between the two 
springs D, each of which is connected to one of the 
two columns. All this takes place while the weight 
is falling. 

Messrs. C. F. Casella and Co., of 11 to 15, 
Rochester-row, Westminster, exhibited meteoro- 
logical instruments, a 4-in. transit theodolite fitted 
with Reeves micrometer and designed particularly 
for explorers, and the improved electric artificial 
horizon of Commander Campbell Hepworth, C.B., 
R.N.R., of the Meteorological Office. The con- 
trivance forms a simple sextant attachment, and 
consists of a contact-maker operated by a plummet, 
which is mounted on the sextant, and which is 
connected with a dry cell. The circuit is closed 
through two pins, and a bell, also fixed to the 
sextant, is rung at the moment when a slit or line 
on the horizon-glass is in alignment with the eye 
of the observer and the natural or sensible horizon. 
The instrument has done good service on ocean 
steamers. 

The Hennah and Rissel patent automatic safety 
course-recorder and indicator is the invention of 
Captain W. F. Hennah and of Mr. A. K. W. 
ltissel, both of Wellington, New Zealand, and has 
been tested on New Zealand and Australian 
steamers. A band of paper travels about 4 in. 
per hour; the pen moving across the paper is 
controlled by the difference in speed of two differ- 
entially-geared clockworks, whose mechanisms are 
controlled by electromagnets connected to a small 
liquid compass. As long as the vessel is on its 
true course, both clocks receive the same amount 
f current, and the pen does not move. When 
the vessel deviates, one clock is accelerated and 
the other retarded, and the pen records the devia- 
tion, Alarm-stops above the style can be set by 
means of a right and left-handed screw, and will 
‘ive a signal when the time fixed by the master 
as elapsed, either in one long stretch or in 
intervals. The instrument also indicates when the 
vessel is steaming on a course parallel to the true 
course, 


The very simple patent speed-indicator of Mr. 





W. R. Cooper, exhibited by Messrs. A. Cossor, 
Limited, of 54, Farringdon-road, E.C., is a plain 
jointless glass tube, provided with two curved 
branches below, and thus resembling an anchor. 
The lower portion of the tube is filled with mer- 
cury ; the oil above serves as indicator. The tube 
is mounted on a vertical spindle, which is con- 
nected directly to the flexible drive. The indicator 
is calibrated up to 300 revolutions per minute, but 
can be used, with the aid of a gearing, for ten 
times that speed ; it can also be fitted with a revo- 
lution-counter for recording the total number of 
revolutions made. The new rotary high-vacuum 

ump of Messrs. Cossor consists of two pumps, 

th driven by the same electric motor. An oil- 
pump creates a low vacuum ; a pulley on its shaft 
and a cord drive the high-vacuum pump, which is 
of the Gaede type (described by us a few years 
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ago), consisting of a cast-steel body enclosing a 
steel drum, which revolves in mercury. Vacua of 
0.00001 and even 0.000001 millimetre are said to be 
produced. 

The exhibits of Messrs. H. Cox and Co., Limited 
(induction and Tesla coils for various purposes and 
a new type of mercury jet interrupter), as well as the 
mechanical models of Messrs. G. Curson, Limited, 
had chiefly educational interest. 

The Daily Mirror exhibited their iustruments, 
due to Mr. Thorne Baker, for telegraphing photo- 
graphs. A half-tone photograph is printed on lead- 
foil over which a tracer travels like the needle in 
a phonograph. The currents are received on 
chemically-prepared paper, which can immediately 
be handed over to the engraver, it was stated. 

Of the exhibits of Messrs. J Dallmeyer, 
Limited, lenses, Adon and Ledon reflex cameras, 
&c., we notice the beautiful portrait lenses of aper- 
ture f/2, f/3, f/4, and f/6 ; these can be reduced by 
means of iris diaphragms from f/4 to f/22, e.g. 

Messrs. Elliott Brothers, of 36, Leicester-square, 
and Lewisham, showed, in addition to the Harrison 

hotometer, century testing sets and other favourite 
instruments of electricians, the new accelerometer 
and gradient-measurer of Mr. Wimperis. This 
instrument is simply a cylindrical box, 4 in. in 
diameter, whose dial is calibrated in feet per 
second per second. It contains a copper disc on a 
vertical pivot, against which a gear-wheel bears, to 
which the pointer is attached. A damping magnet 
lies over the disc, which is asymmetrical, and 
therefore unbalanced, in so far as there is a small 
hole in the disc. When the instrument is levelled 
on a motor-carriage, for instance, the heavier por- 
tion of the disc lags behind, and the pointer turns, 
owing to acceleration or retardation. The instru- 
ment is said to be balanced by a second gear-wheel 
against an acceleration at right angles to the first ; 





but there was nobody present to explain how this 
is effected, nor how the accelerometer singles out 
air and road friction from gravitational effects and 
marks the correct acceleration on a slope, as is 
claimed. 

Messrs. Everett, Edgcumbe, and Co., Limited, 
of 87, Victoria-street, S.W., showed, in addition 
to their well-known dynamometers, voltmeters, 
&c., a portable direct-reading potentiometer, a 
rotary synchroniser. without sliding contacts, in 
which only the pivoted armature rotates, and a 
new photometer bench, a 10-ft. metal bench, pro- 
vided with Everett-Edgcumbe direct-reading screen 
photometer-head to be used either as a flicker or as a 
comparison photometer. Their resonance frequency 
indicator has a range from 300 up to 400 cycles per 
second, and the reeds are set in a circle. The 
accelerometer which Mr. A. P. Trotter devised in 
1904 resembles a glass-tube water-level enclosing 
an air-bubble ; the tube is of a peculiar curvature, and 
marked with two scales, for rest or steady motion 
(when the reaag is indicated), and for acceleration. 

By exhibiting the daylight illumination photo- 
meter of Mr. A. P. Trotter, which we illustrate 
in Fig. 4, Messrs. Everett, Edgcumbe, and Co. 
have wn attention to an important, but sadly- 
neglected, subject. Mr. Trotter attaches a very 
simple device to his photometer, and is thus enabled 
quickly to measure the illuminations outside and 
inside a building. We are not particularly in- 
terested in the intensity of the illumination out- 
side ; but we want daylight in our rooms and offices, 
and Mr. Percy J. Waldram, who has made. obser- 
vations with the Trotter photometer, has ascer- 
tained that amazingly little daylight really finds its 
way into ‘ well-lighted” rooms, a few thousandths 
of the illumination outside at the best. Taking 
daylight illumination—which itself varies, of course 
—as the momentary unit, Mr. Waldram found from 
0.0015 to 0.008 of the daylight in new suburban 
elementary schools on the children’s desks; in 
technical schools, from 0.001 to 0.004; in the 
reading-room of the British Museum, 0.007; in 
the entrance-hall to the same, 0.0017; im the 
Royal Courts of Justice, from 0.0007 to 0.002 ; at 
the clerk’s table in the House of Commons, 0.0008 ; 
on the Woolsack of the House of Lords, 0.006 ; in 
the booking-hall of Charing Cross Railway Station, 
0.001 to 0.003. . 

These figures will hardly be credited. But our 
eye, notwithstanding its wonderful perfection, is a 
poor direct-measuring instrument, and as rega 
making provision for daylight in houses, many an 
architect appears to be little wiser than the. brick- 
layer he employs. People insist that a room with 
large windows, especially if situated on the top 
floor, must necessarily be lighter than another 
room with smaller windows. They will also 
declare that bright sunlight from a clear sky gives 
them more light than the diffused light of an 
overcast sky. Large windows are, of course, de- 
sirable, but high windows much more so. Screens 
put in front of the lower portion of the window 
do not shut out much light ; but if the Vene- 
tian blinds are lowered a few inches, the darken- 
ing of the room becomes at once apparent, A 
wall opposite a house may be an eyesore, and 
may be condemned by the law courts in an action 
for ancient lights, and yet deprive the plaintiff of 
very little of the light that he had received before 
the wall was erected. The open horizon counts 
little as long as the zenith is free; it is the light 
from above which illuminates our rooms. In 
former days the English law favoured the 
owner of an already existing building as to 
his ancient lights. At present the plaintiff has 
to prove that he is really suffering damage akin 
to a nuisance before he can obtain redress; and 
since experts differ, perhaps, more on this question 
than on other technical problems, judge and jury 
may prefer to be guided. by their own eyes, which, 
we repeat, are misleading. Instruments are wanted 
for this purpose. 

Mr. Trotter designed his daylight photometer 
(Fig. 4) in 1895, on the instigation of a railway engi- 
neer. But Mr. Trotter soon afterwards went to 
Africa, and the engineer died, and the photometer 
has only recently been taken up again ; and mean- 
while similar instruments have been brought out 
by Dr. Ruzicka, of Budapest, Mr. Waldram, and 
others. The new universal pattern Trotter photo- 
meter is of the Crova type. The yellowish light of 
one of two glow-lamps (lighted by two accumulator 
cells) of different intensities is thrown on a fixed 
mirror, and reflected on to a pivoted screen. The 
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angle of the screen, in relation to the mirror, can 
be varied, and, consequently, the amount of light 
it reflects from the mirror to the eye of the ob- 
server. The axis of the screen carries a cam bear- 
ing against a roller which operates the index 
shown. The shape of the cam is such that the 
scale under the index has uniform divisions. The 
light reflected from the screen passes through a 
slot in a yellow card, the upper side of which is 
illuminated by the light to be measured. When 
the screen and the card represent the same inten- 
sities of illumination, the slot disappears, or 
nearly so. 

In our reproduction of a photograph, Fig. 4, 
which illustrates a camera 9 in. by 74 in. by 4} in., 
weighing 4 lb., this card and slit are covered by the 
daylight attachment, a square chimney, 10 in. high, 
provided with an inclined sight-tube. The top of 
the chimney can be closed by ‘‘ stops,” marked 1, 2, 
or 3 in 1000, or 1 in 2000, these figures indicating 
the ratios of their areas to the area of a hemisphere 
of 10 in. radius. The chimney thus restricts the 
light falling on the card to yg@yoth, zepoth, Ke., of 
the light it would receive if it were placed ona high 
roof with an entirely unobstructed horizon, and it 
does not matter where the observation is made. 
When an outside observation is to be taken, the 
camera is held horizontally, so that the chimney 
points tothe zenith, the eye is applied to the 
inclined tube, and the screen is turned until the 
screen and slit look equally bright. The daylight 
attachment is then taken off and a reading taken 
(without using any of the stops, of course) in the 
usual manner inside the room. If the outside or 
sky-reading was 0.7 candle-foot with the jq55th 
stop, and the inside reading was 0.5 candle-foot, 
the ratio of the illumination inside the room to 
the illumination outside will be 0.5/700 or ; dyq. 
There is a little plumb-bob, asmall steel ball rolling 
inside the case between the dial and the glass 
cover. This ball serves for levelling the box by 
means of the graduated dial, so that measurements 
can be taken horizontally or atany angle. Candle- 
power can also be read off directly, and Mr. Wald- 
ram has made sixty determinations in one hour. 

We pass over the various apparatus of Messrs. 
Gallencamp and Co., Limited, of Sun-street, E.C.; 
Messrs. Gambrell Brothers, of Clapham Common, 
whose ‘‘ fool-proof ’’ galvanometer becomes clamped 
when not resting on its base; of Messrs. F. Harri- 
son Glew (radium collector sets), and mention two 
of the exhibits of Messrs. John Griffin and Sons, 
Limited, of Kingsway, W.C. The radiometer of Mr. 
R. H. Smith, which they show, is a metal box, 
open in front, which is placed about 6 ft. from the 
fire whose radiation is to be measured. The back 
of the box is taken up by more than 50 ft. of a 
copper tube, square in section and so bent in zig- 
zag that the back is practically a wall of tube. 
Through this tube water flows under a constant head, 
and the temperature of the water entering and 
leaving, as well as the amount of water, are 
determined. The apparatus was first used in the 
tests of coalite. The other apparatus is the high 
potential battery of Mr. Tucker. Rods of carbon 
and bent strips of zinc, about 1 in. high, are fixed 
in pairs in a cake of wax, contact above being pre- 
vented by a pellet of wax ; there are 1000 of these 
elements arranged in twenty-five rows. The in- 
verted plate is dipped into a solution of calcium 
chloride, of which enough is retained between the 
carbon and zinc to serve as an electrolyte for the 
battery ; the solution neither creeps nor dries, 
being hygroscopic, and the connections of the 
elements are such that from 1 to 980 volts can be 
taken from the battery. 

The beautiful spectroscope and refractometer 
of Messrs. Hilger we shall describe and illustrate 
in next week’s issue. The geodetical instruments 
(due to Sir Howard Grubb), anemometers, aneroids, 
sphygmometers of Mr. J. R. Hicks, of 8, Hatton- 
garden, E.C., the bridges of Messrs. Isenthal and 
Co., and the current-interrupters of Messrs. Leslie 
Miller can only be mentioned. The novelty of the 
India-Rubber, Gutta-Percha, and Telegraph Works 
Company, Limited, was the Rymer-Jones patent 
standard condenser. It is built up of a large 
number of mica plates, arranged radially 80 as to 
fit into a cylindrical box, and covered on both sides 
with tin-foil ; connections are made through one 
metal ring above and one below in such a manner 
that like poles face one another. The capacity is 
thus independent of the distance between the plates 
and of the temperature. The construction is such 
that it is easy to remove or replace any defective 





element. Tests extending over several years have 
shown the capacity of these condensers to be very 


constant. 
(To be continued.) 





THE ROYAL COMMISSION ON CANALS 
AND WATERWAYS.—No. XI.* 

THE witnesses examined before the Royal Com- 
mission on Canals and Waterways, from the eastern 
counties, have been mostly representatives of agri- 
cultural interests, and appear to have rather 
peculiar notions of the functions of the Canal Com- 
missioners. The farmers of Lincolnshire, for 
instance, suggest that the Ancholme should be 
deepened for a portion of the old navigation, and a 
new channel extended to Lincoln. In Suffolk they 
ask to have re-opened the Ipswich and Stowmarket 
navigation, which has been permitted to become 
almost derelict in recent years. In neither case, 
however, do they appear to be ready to provide 
funds for the purpose, and have not even presented 
to the Commissioners a carefully-prepared estimate 
of the probable cost. 

Petitioners who will not take a reasonable 
amount of trouble, and incur a moderate outlay, in 
the furtherance of the object they profess to desire, 
should not be allowed. to occupy any great part of 
the Commissioners’ time. The expense of an 
important Commission is too t for its time to be 
needlessly frittered away. The number of sittings 
of this Commission has been so large that we are not 
surprised to find that the attendance of the mem- 
bers has been recently much smaller than it was at 
earlier stages of its proceedings. We may suggest 
that with better organisation it should have been 
easily possible to sift much of the evidence before- 
hand, and so, while retaining what was useful, 
exclude a great deal that has proved irrelevant and 
superfluous. The saving of time and money by the 
adoption of some such plan would have been con- 
siderable. It was with this object that Mr. W. H. 
Lindley, M. Inst. C.E., of Frankfort, was appointed 
to examine and report on the waterways of France, 
Belgium, Germany, and Holland, Mr. Lindley being 
specially appointed as an Assistant Commissioner. 
Ample information for dealing with a great many of 
the districts in England might have been obtained 
by a similar process of devolution. . It will be remem- 
bered that we dealt with Mr. Lindley’s report in 
our issue of the dth ult. 

The condition of navigation in the district con- 
taining the Cromford Canal on the north, stretching 
to Leicester on the south, and from Nottingham in 
the east to Derby in the west, was well described 
before the Commission by Mr. G, H. Woolley, 
solicitor, and clerk to the Loughborough Naviga- 
tion and the Erewash Canal, his connection with 
these offices having extended over a period of 30 
years. The district embraces seven navigations, with 
a total length of 1014 miles. They are as follow :— 


Miles. 
The ene ten Canal (Great Northern 
Railway poe ae ws ee: 5} 
The Cromford Canal (Midland Railway 
Company) _... sa wi ime ~ 17 
The Erewash Canal (independent) 114 
The Nutbrook Canal (independent) 44 
The Derby Canal Lo a cer: my 18 
The Loughborough avigation (inde- 
pendent) as & as “ : 9 
The Oakam Canal (Midland Railway Com- 
pany, derelict) ae “< =. va 
Total 1014 


Of these the Oakham Canal has been derelict for 
50 years, and its banks are utilised for a branch of 
the Midland Railway. The Nutbrook Canal has 
been disused for 4 or 5 years. This accounts alto- 
gether for 30} miles. Of the remaining 71 miles 
the Nottingham and Cromford Canals, 32} miles, 
are owned by the Great Northern and Midland 
Railway Companies respectively, leaving only as 
independent the Erewash and Derby Canals and 
the Loughborough Navigation, a total of 38} miles. 

Although these independent waterways are con- 
tinuous, and are not separated by any stretches of 
railway-controlled canals, they appear to suffer 
great disadvantages in many respects. For in- 





* The previous articles on this subject have appeared 
in ENGINEERING as follows:—No. I., November 2, 1906; 

o. II., November 30, 1906; No. III., December 28, 
1906; No. IV., January 18, 1907; No. V., February 8, 
1907 ; No. VI., May 3, 1907; No. VII., June 14, 1907 ; 
No. VIII, January 10, 1908 ; 
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No. IX., October 29, 1909; | 


stance, being on the lower level, they derive some 
of their water supply from the railway-owned canals, 
and this supply 24 been interfered with by the 
collapse of Butterley Tunnel on the Cromford Canal. 
In 1889 this tunnel was closed for traffic, and was 
not re-opened for four years. It was then open for 
six or seven years, and in 1900 finally closed. The 
tunnel is 3000 yards long, and is blocked owing to 
settlement following upon coal-working under- 
neath. 

The complaints due to the existence of a multi- 

licity of authorities are very rife in this district. 
Irhrough rates cannot be obtained. A boat loading 
at a colliery on the Nottingham Canal, for delivery 
at Leicester or to the south, has to pass over a few 
yards of the Cromford Canal, and for this the charge 
is 2s. 6d., approaching 2d. aton. An eflicient staff 
cannot be employed, owing to lack of funds, and the 
independent canals have no engineer to see to their 
proper maintenance, nor a general manager who 
can quote rates without reference to the directors, 
who only meet occasionally. Speaking generally, 
the traftic is carried on under great disadvantages. 
The income of the canals is paltry, and the 
directors hesitate to incur the smallest expenditure. 
The only concerted action which they appear to 
have taken was in opposition to the Midland Rail- 
way Bill for closing the Cromford Canal, when the 
companies owning the Erewash, Derby, and Lough- 
borough and the Grand Junction Canals and the 
Trent Navigation joined with the Leicester Naviga- 
tion to lay their case before Parliament. This oppo- 
sition cost 600/., of which the Erewash Company 
found 3001. Mr. Woolley stated that in September, 
1906, application was made to the Board of Trade 
for the appointment of an inspector to report 
on the closing of the Butterley Tunnel. Sir 
William Mathews was appointed on December 8, 
but did not inspect until June 5, nine months after 
the application had been made. Meanwhile the 
Bill had been heard by the Lords’ Committee, and 
the expense of opposing it incurred, whereas had 
the inspection been made earlier this would have 
been avoided, for an appearance before the Com- 
mittee would have been unnecessary. As a matter 
of fact, Sir William Mathews recommended that the 
tunnel should remain closed, but that compensa- 
tion water should be provided in lieu of the supply 
cut off. 

With reference to the closing of the Nutbrook 
Canal, it was stated that, although it was rapidly 
going to ruin, it had not been declared derelict. 
The owners had failed to get statutory power to 
close it, but, nevertheless, did not maintain the 
waterway. On the 44 miles of this canal there are 
thirteen locks. It is carried into the heart of a 
colliery district, which might be expected to provide 
plenty of traffic and also water for the canals below 
it. The Shipley Colliery Company held a number 
of shares in the Nutbrook Canal. This colliery 
had recently constructed a wharf on the Erewash 
Canal, from which it shipped a large quantity 
of coal. Thus, although the Nutbrook Canal, in 
which it was interested, was becoming derelict, the 
colliery company still made use of canal transport. 
It was suggested that in this way it was possible 
that the Shipley company had secured a con- 
siderable advantage over other collieries. There 
are also complaints of sewage being run into 
the canals and of shoals being thus formed. 
Although the Erewash and Leicester Canals both 
join the Trent, one on the north side, the other 
on the south side, no special means are provided 
for crossing the river, even when it is flowing 
quickly. It would appear that if the navigation 
interests combined, they would not only be able to 
work more economically, but would also be in a 
position to manage the affairs of the combined 
waterways in such a way as to give improved 
facilities to the traders. The combined body 
would carry greater weight with committees of 
Parliament, county councils, &c., and would be 
in a position to make its wishes respected in « 
way that is now quite impossible. How altered 
the condition of things is now from the palmy 
earlier days may be gathered from the fact that 
some of the Loughborough Canal shares, once 
actually sold for 44001., lately fetched no more than 
1001. Tonnage on this canal only produces three 
fourths of the revenue. There are, for instance, In 
addition, rents from water-mills. One mill, how- 
ever, has been unlet many years, and it is quite 


| within the powers of the company to sell the mill, 


and presumably also water rights, to the prejudice 
of the navigation. 
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NOTES. 
THe Mertariic-FrnaMent-LamMp QUESTION. 


Tue set-back caused to many electric-supply 
stations a year or so ago by the introduction of 
the metallic-filament lamp has in some cases been 
overcome, but the general question of the effect of 
these lamps on the consumption of current is still 
of much interest. Three recent papers read before 
the Institution of Electrical Engineers testify to 
this. In the paper read before the Leeds Section 
by Messrs. G. Wilkinson and R. McCourt, some 
interesting particulars are given of the work 
that has been carried out at Harrogate. In 
order to educate the public to an appreciation of 
the new lamps, it was decided to adopt them ex- 
perimentally for street-lighting, and a 17-ampere 
open-type alternating-current arc-lamp was replaced 
bya four-arm fitting, carrying four 100-candle-power 
metallic-filament lamps. Although the amount of 
light given by the new arrangement was actually 
less than that given by the old, the public and the 
local Press were unanimously in favour of the 
change. And when it was pointed out that 
there was a considerable saving in cost ‘with 
the metallic filaments, instructions were given to 
convert the lighting of the greater part of the 
town. The question of supplying sma!l consumers 
has also been taken up in Harrogate, where the 
alternating-current supply allows of the introduc- 
tion of house transformers and the use of small- 
candle-power lamps. A system without meters has 
been adopted, the customer paying 2s. 9d. per 
quarter per 30-watt lamp for unlimited service. 
The minimum number of lamps allowed under this 
system is two, and the maximum six, while at the 
time of taking the supply the customer must state 
the maximum number of lamps that will be alight 
at a time. A simple and inexpensive current- 
limiter is fitted, which causes the lamps to flicker 
if more than the stipulated maximum are lighted 
together. Customers pay fornew lamps. In order 
to make this system a success, it was necessary to 
reduce the cost of wiring services, and after con- 
siderable trouble a special concentric 7/22 cable 
was obtained at a price of 501. a mile, the standard 
7/16 concentric service cable costing 1601. a mile. A 
somewhat similar system for small consumers, which 
has been put into operation in London, is described 
in the paper read by Messrs H. W. Handcock and 
A. H. Dykes. In this case a dusk-to-dawn service, 
without meters, is given ata charge of 12s. per 
annum per 30-watt lamp. A limit-indicator is fitted, 
and as the customer has to pay for new lamps, it 
is considered that a desire to keep down the cost of 
renewals will prevent him from wasting current. 


River-TRAINING Works aT Rancoon. 


Although comparatively little progress was re- 
corded in the last report of the Commissioners of 
the Port of Rangoon concerning the advancement 
of the scheme for training the river and improving 
the port, we understand that now matters have 
progressed so far that the actual operations on the 
work have been commenced. The matter has been 
delayed owing to disagreement as to the exact form 
the work should take, and though the Indian 
Government had in the early part of 1908 accepted 
a provisional estimate of 125 lakhs of rupees, plans 
fora portion of the scheme had not been sanctioned, 
owing to this difference of opinion as to the need of 
mattress foundation. The Inspector - General of 
Irrigation, on the one hand, contended that this 
was not only uncalled for, but would even be a 
source of danger. On the other hand, Mr. G. 
C. Buchanan, M. Inst. C.E., Chairman of the 
Board of Commissioners, thought it indispensable. 
In 1908 Mr. Buchanan was deputed to inspect 
revetment and training works in the United States, 
on the Mississippi and elsewhere, and also those 
on the Whangpoo River at Shanghai. While in 
London he also presided over a committee con- 
vened to discuss the matter, with the result that it 
was decided that foundation mattresses were 
absolutely necessary to the success of the work. 
The wall opposite the town will, if completed as 
pl ‘nned, be in the neighbourhood of 12,000 ft. long, 
and it is estimated that 1} million tons of stone will 
be required for this. The quarrying of this stone 
has already been commenced on the Island of 
Kalajouk, where a central power station, cable- 
ways, jetties, &c., have been erected. Three 1000- 
ton steam hopper barges, which will be employed 
in conveying the stone, are now at Rangoon. The 
mattresses used will be about 200 ft. by 125 ft., and 





are to be made of brushwood in lieu of bamboo, as 
originally proposed, owing to the greater flexibility 
of mattresses made with the former material. The 
mattresses will be constructed on the bank, launched, 
and moored to piles driven 125 ft. apart. They will 
then be loaded with granite and sunk, other stone 
being dumped on the top of it, so as to give a mini- 
mum width at low-water level of 30 ft. with 2:1 
slopes. The — portion is to be finished with con- 
crete blocks. The area behind the wall will gradually 
be filled in with sand pumped from the dredging 
operations in the river. The work of removing the 

astings shoal is now proceeding, the dredger 
Pelican being at work on this. The depth of water 
across the shoal was only 10 ft. for a distance of 
2000 ft., and the shoal formed, therefore, a con- 
siderable hindrance to the large vessels now making 
use of the port. 


THe Scuermuty Rocket, SaLvaGe, AND 
Lire-Savina Apparatus. 

The importance to every vessel that goes to sea 
of some form of life-saving apparatus carried on 
board, by means of which, in case of shipwreck, 
communication may be made with the shore, is so 
evident, that it is surprising how few vessels are 
equipped with such apparatus. Of course, it is 
well known that there are rocket-stations all round 
our coast, which have frequently been the means 
of saving many valuable lives, but their use is 
naturally restricted. In the first place, unless a 
vessel happens to be wrecked close to one of these 
stations, much valuable time may be lost before the 
rocket apparatus can be brought to the scene of the 
disaster. Again, when a ship runs ashore it is 
very often the case that she is blown there by 
a gale nearly, or directly, off the sea. The gale, 
which has been the cause of the trouble, when 
the wreck occurs, also makes it a very diffi- 
cult matter to throw a line from shore over the 
vessel by means of a rocket, for the range of the 
latter is greatly reduced by the force of the wind, 
besides which the rocket is frequently blown out of 
its true course, the result being that in either case 
the vessel is missed. When, however, the rocket 
apparatus is carried on the vessel itself, it may 
often be a much easier matter to form a communi- 
cation with the shore, the object aimed at being a 
stretch of coast, and the wind being usually behind 
the rocket. During the year 1908, an Advisory 
Committce, appointed by the Board of Trade, 
made various tests of line-throwing appliances for 
use on ships in cases of shipwreck or distress, 
and in the report of the Committee, issued in 
March, 1909, one of the requirements was that 
such an appliance should be inexpensive, simple in 
construction, and easily manipulated. The Com- 
mittee also expressed the — that they con- 
sidered the most suitable kind of line-throwing 
appliance for general use was some form of rocket 
apparatus. In order to meet the recommendations 
of the Committee, the Schermuly apparatus (so- 
called from the name of the inventor) which is 
constructed by Messrs. C. T. Brock and Co., 
Sutton, Surrey, was devised. Through the courtesy 
of the Marine Society, Clark’s-place, Bishopsgate- 
street Within, London, E.C., and of the officers 
of the training ship Warspite, stationed at Green- 
hithe, we had the opportunity on Friday last, the 
10th inst., of witnessing a demonstration of this 
apparatus, which proved perfectly successful, com- 
munication being made from the Warspite to the 
shore, a distance of about 250 yards. A dummy man 
was then hauled along a hawser in a breeches buoy, 
which latter was returned empty to the ship. From 
the time the rocket was fired till the dummy man 
started on his journey about 18 minutes passed. 
This time included the fixing of the hawser to the 
main top, and the firing of a rocket carrying the 
hauling -line ashore, and the rigging-up of the 
breeches buoy. The Schermuly apparatus consists 
of a box containing 1000 yards of 20-thread 
line, 700 yards of 42-thread line, a magazine con- 
taining four 2-lb. rockets and two 6-lb. rockets, 
and a rocket trough (fitted with a clamp), the 
total weight being 60 lb. The box is so arranged 
that the part containing the coiled line always hangs 
horizontally, no matter where the box is hung, and 
the rocket trough is fixed to the upper part of the 
open lid, and is held steady by the man who fires the 
rocket. There are also a breeches buoy and 500 
yards of strong line, these being packed into a 
box measuring 30 in. by 30 in. by 9 in., which can 
easily be carried on the back, and which has provi- 
sion for hanging on any part of the rigging of the 





ship. In addition to its use as a means of forming 
a communication between a wrecked vessel and the 
shore, this apparatus ought to be very useful in case 
of one ship wishing to render assistance to another 
at sea, or in the case of ice accidents, or fire in un- 
usually high buildings. It would appear that there 
is now little excuse for vessels not carrying such 
means of saving life, the whole apparatus being 
very compact, simple, easily handled, and also in- 
expensive, 


Tue INTERNATIONAL CONFERENCE ON ELECTRICAL 
Units anp STanDARDS. 


In the days of October 12 to 21, 1908, an Inter- 
national Conference on Electrical Units and Stan- 
dards, attended by the delegates of twenty-four 
Governments, deliberated in the rooms of the Royal 
Society, under the presidency of Lord Rayleigh. 
We reported fully on the proceedings of the con- 
ference at the time, in our issues of October 16 and 
23, 1908.* The official Report on the proceedings 
and resolutions was published some time ago. Last 
week an Appendix to the Report was issued as a 
Blue-Book. This Appendix contains Notes to the 
Specifications as to the Methods Adopted in Various 
Standardising Laboratories to Realise the Inter- 
national Ohm and the International Ampere, and 
to prepare the Weston Normal Cell. The notes 
have been prepared by the representatives of the 
standardising laboratories — viz., the National 
Bureau of Standards, Washington ; the Laboratoire 
Central d’Electricité, Paris ; the Physikalisch-Tech- 
nische Reichsanstalt, Charlottenburg-Berlin ; and 
the National Physical Laboratory, Teddington. The 
specifications of the international ohm and the 
international ampere and that relating to the 
Weston normal cell were in the report expressed 
in terms so general that they were adapted to the 
modi operandi of all the institutions. In this 
appendix the institutions mentioned describe in 
more detail the methods which are believed to fall 
within the general international specifications. 
These various inethods give very nearly identical 
results, and when international co-operation in 
standardising work has been further developed, 
mutual eement will be secured. The glasses 
used for the mercury standards of resistance are the 
Jena glasses 16 and 59" and the verre dur. There 
is perfect agreement as to many points, but not as 
regards the air-pressure at which the tubes are to 
be filled. A film of air and moisture separates 
the mercury and glass, and this film diminishes 
in thickness with the exhaustion of the air. 
As experiments made in France and England 
show that the same mass of mercury is con- 
tained by the tube, provided it be filled under 
the same conditions, the specification insists 
only on the same conditions. The Reichsanstalt 
has, however, always filled the tube by exhaustion, 
and this is the present practice of the National 
Physical Laboratory. As regards the deposition 
of silver, the German and English institutions 
agree that the electrolyte does not appreciably 
alter because of the electrolysis, while previous 
researches had indicated a change. The specifica- 
tion still demands that a fresh solution must be 
used for each determination, and it limits the quan- 
tity of silver to be deposited. The specification 
makes no stipulation as to air pressure and tempera- 
ture, however, whose influences may be neglected 
according to the Charlottenburg and Teddington 
experts ; nor does it describe the silver, the silver 
nitrate, and water to be used as ‘‘pure.” All 
materials should be as pure as it is possible to 
obtain them, and the notes deal more particularly 
with the methods by which that purity can be 
secured. Purity of materials plays an equally im- 
portant part in the constituents of the Weston 
normal cell, notably the mercurous sulphate : and 
the notes from the United States and France 
confine themselves to problems affecting the pre- 
paration of the Weston normal cell. 








Krupp.—After writing down capital out of revenue to 
the extent of 858,488/., the famous Frederick Krupp Com- 
pany, Essen, is enabled to report ‘a rough profit for 1908-9 
of 1,554,890/., the corresponding coma profit for 1907-8 
having been 1,535,908/. Interest on loans, taxes, insur- 
ance, charities, &c., absorbed in the past financial year 
696,777/., so that the final net profits for the twelve months 
were 858,113/., or 71,3392. less than the corresponding net 
profits for 1907-8. The dividend remains at 8 per cent. 
per annum upon a capital of 9,000,000/., but the balance 
carried forward is only 8,5941., as compared with 77,732/. 
The company’s obligation debt stands at 2,922,570/. 


* See ENGINEERING, vol. Ixxxvi., pages 519 and 553, 
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THE LATE DR. LUDWIG MOND. 


Dr. Lupwic Monp, who died in London before the 
sun rose on Saturday last, December 11, was one of 
the most successful industrial chemists of his time—a 
man who owed his success to a rare combination of 
business ability, capacity for research, and energy. 
The public knew him as one of the founders of the 
alkali firm of Messrs. Brunner, Mond, and Co., as the 
inventor of the Mond gas and of a nickel process, and 
as a generous donor to many scientific institutions. 

Ludwig Mond was born nearly seventy-one years 

oO at Cassel, then the capital of the Electorate of 

essen, which since 1866 has formed part of the Prus- 
sian Ringo. His father, a merchant, had him trained 
at the ‘olytechnic Institute of Cassel, and later at 
the universities of Marburg and Heidelberg. Recom- 
mendations from so distinguished professors as Her- 
mann Kolbe and Robert Bunsen—the colleague of 
Kirchhoff, with whom he shared the honour of having 
introduced spectrum analysis—stood young Mond in 
good stead when, after having held appointments in 
two German chemical works,  $ came to England in 
1862. He found employment at Widnes in the chemical 
works of Messrs. Hutchinson and Earle, and there he 
was able to show that a method patented by him for 
recovering the sulphur, which had so far been wasted, 
in the black ash of the Leblanc process was technically 
applicable ; this method was adopted in Newcastle 
and Glasgow. _ Returning to the Continent, he joined 
Ernest Solvay, of Charleroi, near Brussels, the inventor 
of theammonia-soda process. Having founded Solvay 
works at Utrecht, he returned to England in 1867, 
acquired the Solvay patents for England, and started, 
in 1872, works of his own at Winnington, near North- 
wich, over the Cheshire salt deposits, with Mr. (now 
Sir) John Brunner, whose acquaintance he had made 
in the Hutchinson family, as partner. 

It was a risky undertaking to compete in England 
against the Leblanc process, where it had been elabo- 
rated -< one of the most perfect cyclic processes 
known. The raw materials of the Leblanc process are 
salt, sulphuric acid, coal, and lime—all relatively 
cheap. In the ammonia-soda process the brine is 
saturated with ammonia—an expensive material—and 
then with carbonic acid, the crystallising bicarbonate 
of a being afterwards converted, by boiling or by 
caléination, into ordinary carbonate or soda. The 
Leblane process yields hydrochloric acid as a by-pro- 
duct ; in the Solvay process the chorine combines with 
calcium to form chloride of calcium, and the enormous 
quantities of this compound remain practically waste 
heaps up to the present time. A good deal of the success 
of the new firm was due to the improvements which they 
effected in the recovery of the ammonia (by means of 
quicklime). When they started they knew that Dyar 
and Hemming had tried an ammonia-soda process, like- 
wise in Cheshire in 1838, and had failed, and that the 
struggle against the giant Leblanc was considered hope- 
less. After 1875, however, their success was assured. 
In recent years new and formidable rivals have arisen in 
the electrolytic alkali processes, notably the Gries- 
heim-Elektron process. To meet that rivalry new 
efforts were made to utilise the calcium chloride ; some 
of it is now treated with zinc oxide, and transformed 
into zine chloride, which on electrolysis yields a very 

ure zinc, and the calcium chloride in itself makes a 
air road-dressing to prevent dust. 

The sight of the enormous waste of gases in his 
Winnington boilers, it is said, suggested to Dr. Mond 
the pres of the producer-gas problem. He succeeded 
in burning cheap bituminous slack by the aid of an air- 
blast and steam and in absorbing the ammonia evolved 
by dilute sulphuric acid, thus obtaining a fair pro- 
ducer-gas and, in addition, ammonium sulphate as a 
by-product, whose value, unfortunately, decreased, 


owing to this and other new sources of production. 
Mond gas is now chiefly made at Dudley Port, in 
Staffordshire. The same researches led him to another 


discovery. The producer-gas contains hydrogen, and 
when, rey and more years ago, the problem of gal- 
vanic gas-cells for the direct generation of electricity 
from coal—not by way of boilers, steam-engines, and 
deutinns-cantiind general attention, Dr. Mond at- 
tempted to isolate the hydrogen from the other con- 
stituents of the producer-gas. For this purpose he 
conducted the gas over various compounds and metals, 
and observed that nickel was taken up by the gas; it 
was the carbon monoxide which formed nickel carbonyl 
under certain conditions of temperature and pressure, 
and this carbony! is again decomposed at 200 deg. Cent. 
and deposits a mirror of pure metal. The new com- 
pound was first described by Dr. Mond in 1890, and 
the Mond Nickel Works at Clydach, near Swansea, 
are now converting most of the nickel ores from the 
famous Canadian mine at Sudbury, or the matte 
smelted there, into a very pure nickel. 

Years were, of course, required to work out this 
process, and Dr. Mond had the assistance of many able 
chemists and engineers in his researches and undertak- 
ings. It would be w , however, to regard Dr. 


Mond mainly as the managing director and commercial 
chief. Dr, 


ond was himself a remarkably capable and 








painstaking research chemist. During the last five 
years his health caused his friends much anxiety. 
About a year ago he recovered wonderfully, and he 
ought to have spared himself. Always busy and hard 
at work with the general management, however, he 
took the study of the carbonyls up again, and succeeded 
in preparing carbonyls of iron, cobalt, molybdenum, 
ot ruthenium, which are stable only at very high 

ressures—450 atmospheres in the last-mentioned case. 

e announced these discoveries at the International 
Chemical Congress which met in London in May and 
June last. en he fell ill again this autumn, grave 
fears were entertained. 

Since 1867 Dr. Mond has been domiciled in England. 
The year previous he married his cousin, Miss Frieda 
Loewenthal. His winters he liked to spend in Italy, 
and his house, the Poplars, in Avenue-road, near 
Regent’s Park, in which he died, is well stocked with 
masterpieces of the early Italian school. His friend- 
ship with the great Italian chemist, Stanislao Canniz- 
zaro, induced him to found a Cannizzaro prize. 
Having long supported low-temperature research 
in the Royal Institution of London, at whose lec- 
tures he was a familiar figure, he established the 
Davy-Faraday Research Laboratory in the house 
adjoining the Royal Institution in Albemarle street, 
and endowed it liberally. The Laboratory was 
opened by the King in 1896. His donations to the 
Tutsentiies of London, Cambridge, Manchester, and 
Liverpool, the Lister Institute of Preventive Medicine, 
and the association which aims at aes Chemische 
Reichsanstalt, a sister institute to the Physikalisch- 
Technische Reichsanstalt in Charlottenburg, were on a 
grand scale; and it was due to his munificence that 
the Royal Society, which elected him a Fellow in 1891, 
was enabled to start their international catalogue of 
scientific papers. Dr. Mond held honorary degrees 
from the Universities of Padua, Heidelberg, Man- 
chester, and Oxford. One of the honours he valued 
most highly was his election, in 1898, to the Athenzeum 
Club under the rule which empowers the Council to 
admit distinguished men of science. 

Dr. Mond was interred at St. Pancras Cemetery on 
Tuesday last. He leaves two sons—Dr. Robert Mond, 
a Cambridge scientist, and Arthur M. Mond, M.P. 
for Chester. 








THE LATE MR. EDWARD TANGYE. 

OnE more of the five brothers Tangye, who have 
had a very considerable influence on the development 
of the engineering industries, has passed away. This 
was Mr. vse Tangye, who died, in his seventy- 
eighth year, on the 8th inst., at his residence, the 
Manor House, Knowle, Warwickshire. The fourth 
son of Joseph and Ann Tangye, he was born at Illogan, 
Cornwall, on April 27, 1832, and early in life joined 
his brothers, taking an active part in the mechanical 
department of the ) bee eon A few years later, how- 
ever, his health necessitated his relinquishing this 
work, for which, like his brothers, he had a natural 
inclination and aptitude. Indeed, when pursuing con- 
enial horticultural and floricultural occupations in 

rnwall—more suited to his physique—he applied 
himself to mechanical problems, and designed and con- 
structed automatic machinery for the manufacture of 
an improved type of fuse, and this is still in use in 
Nobel’s factories. A few years ago he took up his 
residence at Knowle, devoting himself to the delights 
of his garden, and there, as we have said, he d 
away on the 8th inst., leaving a widow and a family 
of sons and daughters. 








THE LATE MR. JOHN PARKER. 

ANorTHER of the few surviving engineers who took 
a prominent part in the early development of the 
merchant marine has passed away in the person of 
Mr. John Parker, who from 1870 to 1887 was the 
engineering manager of the Clydebank Works, then 
owned by Messrs. James and George Thomson, and 
now by Messrs. John Brown and Co., Limited. Mr. 
Parker, after serving his apprenticeship, followed 
the commendable course of going to sea for some 
time, and was ultimately chief engineer in several 
of the early Cunard liners, including the Scotia and 
Persia, the last of the paddle steamers. He, as we 
have said, joined the Clydebank establishment in 
1870, where, as is well known, most of the Cunard 
liners were built. Then, as now, the Clydebank 
Works occupied a prominent ition, and carried 
out much important work. hile Mr. Parker was 
there the firm built seven of the Cunard liners, 
including the Gallia, Servia, and Aurania, several 
vessels for the South African trade, for the P. and O. 
Company, and the Hamburg-American line; while 
the naval work produced under his direction in- 
cluded a scout and the six vessels of the Archer 
class, as well as the Reine Regente for the Spanish 
Navy, which, as a protected cruiser, attained very high 
8 , and brought this class into favour once again. 

e was also associated with the El Destructor, one 
of the earliest of the torpedo-boat destroyers, and his 





latest liner was the America. Mr. Parker was asso- 
ciated with the City of New York and the City of 
Paris, built for the Inman Line (later the American 
Line), but he retired before they were completed, 
Since then he has enjoyed his leisure ; and, as indi- 
cative of his active temperament, it may bé said that 
his recreation in later years has been the study of 
foreign languages, ancient and modern, for which he 
had particular aptitude. He had resided for some 
time in Ayr, where he died on the 9th inst., aged 
eighty-two years. 








RAILWAY-SIGNALLING IN INDIA. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, the 14th inst., Mr. James 
Charles Inglis, President, in the chair, the im read was 
‘* Railway-Signalling in India,” by Mr. GC. W. Hodson, 
C.S.1., M. Inst. C.E. The following is an abstract of the 


paper :— 

The author has divided his subject into three parts : 

signals, interlocking, and block-working. In the first 

part he has given a brief account of the expnpements of 
a. 


signalling which were adopted in the early days of the 
Indian railways, and of how these have been gradually 
modified from time to time. He details the latest de- 


velopment—+.e., the introduction of the ‘‘ warning signal” 
with an extra green light fixed above the ordinary light 
of a fish-tailed signal, in order to give an indication by 
night, which has the same significance as the fish-tailed 
arm by day. This indication consists, therefore, of a 
“green over red” light, and signifies ‘‘ pass cautiously 
and be prepared to stop short of the signal ahead.” It 
has been in use for more than six years on several Indian 
railways, and has been found very satisfactory ; and the 
author suggests that it might, with advantage, be adopted 
for use on English railways in order to do away with the 
anomaly of the present distant signal, and to abolish the 
dangerous rule tien as “‘section clear, station or junc- 
tion blocked.” 

In the second part a brief description is given of various 
installations which have been put up for interlocking the 

ints and signals at simple roadside stations, mostly 
Secgned and made up in India, and the author points out 
the economy of such r in comparison with installa- 
tions supplied by English manufacturers. He expresses 
the opinion that the objections raised to ‘‘ key-locking ” 
in some quarters are much overrated, and points out the 
economy obtainable by it. 

In the third part the author describes briefly the ‘‘line 
clear and caution message” system, which is so widely 
used in India, in spite of certain serious defects, which 
he points out. These defects have been largely removed 
by a drastic revision of the general rules for working 
railways in India, which was undertaken by a strong 
committee of official representatives of the principal 
railways in their various departments, assembled at Simla 
in September, 1903 








Kine’s  Conieck Lecrures.—During the session 
1909-10, special courses of lectures will be given on ‘* Irri- 

tion Works,” by Mr. N. F. Mackenzie, M.A., Oxon, 
1. Inst. C.E., on Thursdays, at 5.15, commencing 
January 13; on ‘“ Reinfo Concrete,” by Professor 
H. M. Waynforth, Assoc. M. Inst. C.E., M.I.M.E., on 
Wednesdays, at 5.30, commencing January 19; on “‘Single- 
Phase Electric Traction,” by Professor Ernest Wilson, 
M.I.E.E., and Mr. Francis Lydall, B.A., B.Sec., com- 
mencing Monday, January 17, at 5.30. The fee for each 
course is two guineas. 


Prersonat.—The A.E.G. (Allgemeine-Elektricitiits 
Gesellschaft), of Berlin, have disposed of their English 
installation, engineering and consumers’ business to a new 
firm, called the A.E.G. Electric Company, Limited, with 
offices at 121, 123, and 125, Charing Cross-road, London, and 
at Cardiff, Glasgow, Manchester, Newcastle-on-Tyne, and 
Sheffield. The A.E.G. Electric Company, Limited, have 
a large engineering staff at all their branches, and are 
prepared to quote for all A.E.G. manufactures. They 
will in future exclusively sell to electrical contractors, 
electric-light stations, and electrical manufacturers.—The 
Limmer Asphalte Paving Company, Limited, have re- 
moved to Caxton House, Westminster, S.W.—The Adnil 
Electric Company, Limited, Adnil Building, Artillery- 
lane, E.C., have appointed Mr. James Turnbull, 3, New- 
street, Birmingham, their agent for the whole of the 
Birmingham district, including the counties of Warwick- 
shire, Worcestershire, Shropshire, and Staffordshire. 





Carr To Carro RaILway AND THE Conco.—On Satur- 
day. the 11th inst., on the Anglo-Congolese frontier, the 
ceremony was performed of formally opening and linking 
up of the British and Congolese sections of the Cape to 
Cairo Railway. This marked the completion of the 
existing British work on this great line. The credit for 
the building and finishing of this last section, which 
connects the Chartered Company’s terminus at Broken 
Hill with the railway system of the Congo, is due to Mr. 
Robert Williams, who early in the present year carried 
through the necessary negotiations. The British exten 
sion formally opened is one of 134 miles, between Broken 
Hill and the southern frontier of the Congo Free Stat. 
thus completing a continuous British line of railway fri 
Cape Town of 3147 miles. When completed, the Cape to 
Cairo Railway will extend to nearly 6000 miles. rl 
line crossed the Zambesi in 1905, and reached Broke» 
Hill in June, 1906, being then 2017 miles from Cape Town. 
By ent the groups will now continue th 
line the frontier to the great copper district «1 
Ruwe, and eventually to the navigable waters of | 
Lualaba River. 
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Electrical Researches.—The electric installation 
of the Physical Division calls for some notice 
(Leithiuser). Three generating sets, each of 5 kw., 
have been installed, each consisting of one three- 
phase and one direct-current machine. When con- 
stant-phase currents are wanted, the direct-current 
machines run as motors, fed by the battery. When 
the battery is to be charged, the alternating- 
current machines are driven as synchronous motors 
from the Charlottenburg supply, and the direct 
currents generated are sent into the batteries. 
The direct-current machines are provided with 
slip-rings, which are joined to two diametral points 
of their armatures. The slip-rings can yield phase 
currents of good constancy, suitable for heating, 
without drawing on the battery output. Two of 
the sets may be connected by a detachable coupling, 
and as the stator of the one three-phase machine 
can be adjusted in position, currents with variable- 
phase difference can be produced. The bare con- 
ductors are, in the building, covered with Heising 
varnish to prevent trouble in case of accidental 
contacts. 

The strong-current laboratory of the Technical 
Division has been quite as busy as usual with 
various scientific and commercial tests. 

Electricity Meters (Schmiedel).—Five direct-cur- 
rent and nine alternating-current meters were 
tested for friction by determining the number of 
revolutions which the armature would still describe 
after removing the brake-magnets, and by other 
means. It was found that while the bearing and air 
friction essentially change with the speed, the friction 
of the brushes and in the counter 1s practically in- 
dependent of the speed. This friction in the counter, 
however, varies a good deal in different meters ; 
spur-gearing for the armature and wheel train 
seems to be preferable to helical gearing. It would 
also appear that the quotient—turning moment 
at full load over turning moment of total friction 
at full load speed—may be regarded as a criterion 
for the quality of the meter, but that the often- 
stated quotient : turning moment at full load over 
weight of armature—has no connection with the 
former quotient. Some further information as to 
electricity meters will be given lower down. 

Quadrant Electrometers and Bridges for Alter- 
nating Currents (H. Schulze, E. Orlich, and Sche- 
ring).—Quadrant electrometers and their use for 
measuring alternating currents have further been 
investigated, and the methods by means of which 
such measurements, including the determination of 
ratio and phase lag in transformers, are determined 
in the Reichsanstalt, are soon to be published. 
For the measurement of weak alternating currents 
by means of thermo-couples, the bridge arrange- 
ment of Salomonson (compare our report on the 
work of the Reichsanstalt in 1907*) has been made 
use of. But it was not clear why this method gave 
slightly higher values for direct commutated currents 
than for alternating currents. The cause of this 
discrepancy has now been explained by Schering. 
It was noticed that each thermo-couple of manganin- 
constantan showed a discrepancy of its own, which 
seemed to depend upon the extension of the solder 
at the junction. The discrepancy was greatest 
with tin solder. When the wires, 20 pp in dia- 
meter, were soldered end to end with a trace of 
silver, the discrepancy was smaller; when the 
wires were merely twisted together without solder- 
ing, there was no discrepancy, but the results were 
v.viable owing to the variable contact resistances. 
\\ ith thicker wires, the end-to-end soldering proved 
even more successful ; but on smearing a little tin 
o1 the wires near the junction, the old discrepancy 
Was at once noticed again. The following ex- 
}snation is suggested : The thin soldering assumes, 
ov ing to Peltier effects, a higher temperature with 
the one current direction than with the other, and 
the soldering forms at the junction a shunt to the 
wces of a comparatively high temperature coeffi- 
cut of resistance. This becomes apparent with 
c‘rect. currents, for which the resistance relations 
1 ‘he respective arm of the bridge change with the 
“rection of the current, but not with alternating 
currents, in which the Peltier heat cannot, owing 
to the rapidity of the changes, affect the tempera- 

uve of the junction noticeably. If the thermo- 
electric forces were greater, these minor influences 





* See ENGINEERING, vol. Ixxxvi., page 86, 





the aid of this formula. 

Fig. 6 illustrates another connection of thermo- 
couples, in which the difficulty is avoided. The 
current passes from the source of energy Q through 
two wires, 20, in thickness, a manganin and a con- 
stantan wire joined in parallel. By means of silver 





higher voltages ; the condenser may then be worked 
uninterruptedly for a week or more. 

The Mercury Vapour Rectifiers of the Westing- 
house Company have given satisfaction. Three- 
phase rectifiers for 10 amperes were tested, giving 


a constantan wire is soldered to the middle of the | 155 volts between the cathode of the rectifier and 


manganin wire at right angles to it, and a manganin 














wire to the constantan branch. These latter wires 
lead to the galvanometer g, and by inserting suitable 
resistance the current is prevented from passing 
from manganin to constantan, so that the Peltier 
effects do not enter. The arrangement records 
direct and alternating currents with equal relia- 
bility. 

Branch. Resistances for Alternating Currents 
(Orlich).—Branch resistances for heavy currents— 
there have been demands for testing currents of 
18,000 amperes—cannot be constructed on the 
ordinary bifilar plan without assuming awkward 
dimensions. Hence the following arrangement has 
successfully been tried, Fig. 7. The current leads 
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are bifilar, but the manganin body M consists of 
several sheets in liel, between which petroleum 
circulates. A coil 8 is inserted into the one poten- 
tial lead; it is brought into the field produced 
by the current in the sheets, and turned until the 
self-induction of the standard resistance is compen- 
sated for—that is, until the potential at the ter- 
minals k becomes equalir; this moment is fixed 
by comparison with an inductionless resistance. 

Electrolytic Valves, Rectifiers, and Condensers (G. 
Schulze).—We have on other. occasions referred to 
the researches of Giinther Schulze on electrolytic 
valve cells. He finds in his continued investiga- 
tion that most metals show some valve effect, but 
that their behaviours cannot be accounted for by 
any general rule, without allowing for the proper- 
ties of a metal or of a group of metals. Silver (in 
hydrochloric acid and cognate acids) and copper 
(in hydrofluoric acid) act as valves ; but the effect 
depends upon the formation of a solid film only, 
not upon a gas film, which is essential in most 
cases. In other groups there are metals like mag- 
nesium, aluminium, vanadium, niobium (or gluci- 
num), tantalum, which stop alternating currents, 
and others (zinc, cadmium, bismuth, antimony) 
which stop direct currents. The metals of the iron 
group simply become passive under certain condi- 
tions. A gas film is generally formed and in- 
creases in thickness, until spark discharges take 
‘araed: the spark potential depends upon the electro- 
yte, and some metals act as valves in all electro- 
lytes, others only in some ; when the film is soluble, 
the spark potential is very low. 

Formed aluminium anodes having a high capa- 
city can be used as condensers, and it is said 
that they promise better as condensers than as 
electrolytic valves, which are apt to corrode in the 
course of time. With regard to alternating cur- 





| the neutral point of the transformer, whose outer 


terminals (at 250 volts) were joined to the anode 
of the rectifier. The efficiency of the rectifier was 
92 per cent., fairly independent of the load ; one 
rectifier held out for 2300 hours at full load ; and 
the current in the ‘‘impermeable” direction was 
found to be 10-’ ampere. The rectifier, coupled 
with an iron-wire rheostat, would be suitable for 
charging accumulators of 120 volts and 200 ampere- 
hours. 

Measuring Self-Induction with High-Frequency 
Currents (Giebe).—The application of high - fre- 
quency currents is advisable, especially when small 
self-inductions are to be measured ; but capacity 
effects between parts of the telephone bridge and 
the earth have to be guarded agaist in that case. 
In his investigation Giebe placed the two induc- 
tions to be compared (inserted in two arms of a 
bridge) within cubical boxes, lined inside with sub- 
divided sheets of tin-foil, and he surrounded the 
telephone with a double casing ; the resistances in 
the other arms did not require that protection. The 
experiments were conducted at frequencies ranging 
from 50 to 4767, and the results were very satis- 
factory. 

Standards of Capacity (Giebe).—The new air-con- 
denser consists of 107 dises of magnalium, 1 milli- 
metre in thickness, 20 centimetres in diameter, 
1 millimetre apart, of a capacity of 0.03 microfarad ; 
amber serves as insulator, and the insulation resist- 
ance is about 10 ohms. Absolute measurements 
are made by the method of Maxwell with the aid 
of an improved rotating interrupter of Kurlbaum 
and Jaeger. The centrifugal governor added to 
this device, which reminds one of a device used by 
Helmholtz, is illustrated in the diagram, Fig. 8. 
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A weight P slides on a steel wire S at right angles 
to the axis of rotation R; the wire 5 is fixed 
between the axis and a framing G, and a spiral spring 
F is attached to the weight P and to an adjustable 
cross-bar Q of the framing. When P is receding 
from the axis, two contacts K,, K, cut out part 
of the field-resistance of the shunt-motor. is 
Umea} keeps the speed constant within a few 
undred-thousandths, and the constancy iscontrolled 
by watching the galvanometer. The temperature 
of the room has, however, to be kept constant, as 
the spring has a temperature coefficient of a few 
ten-thousandths per degree Centigrade. 

Wave - Length Measurements  (Diesselhorst, 
Schmidt, Lindemann).—In controlling wave-length 
scales it is desirable to have oscillations whose 
ratios are integers. Schapira for this purpose, and 
with the object of obtaining oscillations of very 
high periods, proposed to join two circuits to the 
same Poulsen arc-lamp generator, burning in hydro- 
gen, the wave-length of the one circuit being a 
multiple of that of the other, as indicated in Fig. 9, 
in which the circuit which feeds the arc-lamp is not 
marked. The ratio of the periods has been mea- 
sured with the aid of a Braun tube. The luminous 
spot describes Lissajous figures, which are station- 
ary as long as the ratio is an integer, and it was found 
that the ratio could be altered at will from an 





835 





ENGINEERING. 


[Dec. 17, 1909. 








integer to a fractional figure, and that various phase 
differences could be maintained with integer ratios. 
The application of this method has improved the 
reliability of the wave-length determinations ; but 
there are errors little exceeding 1 per cent. when 
the wave-length sinks below 400 metres. 

When a high-frequency circuit acts inductively 
on a carefully-tuned secondary circuit, both the 
secondary electromotive and the secondary current 
will lag behind by 90 deg., and the secondary 
current will be very weak, owing to the loose 
coupling. If both circuits are provided with gene- 
rators (Poulsen lamps), the same amount of energy 


Fig. 1. 





Fig. 9. 
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can be drawn from both the circuits, and the loose 
coupling only serves to maintain the phase differ- 
ence. The same object—strong secondary currents 
at constant phase difference — may be attained 
with the aid of the arrangement indicated in 
Fig. 10, which recalls a three-phase coupling. The 
three generators G,, G,, G, have one pole in 
common ; from the other terminals start oscillation 
circuits containing self-induction. and capacity, and 
united beyond. The instantaneous sum of the 
currents will be zero, and the currents are, in fact, 
three-phase currents. 

The undamped sinusoidal waves of the Poulsen 
arc are convenient for measuring wave-lengths, capa- 
cities, self-inductions, and also the damping decre- 
ment of an electric oscillating circuit. In the ordinary 
Poulsen are the wave-length fluctuates, however. 
In order to avoid these fluctuations, R. Lindemann 
arranges the two electrodes concentrically. The 
outer electrode is a vertical cylinder of carbon, 
10 millimetres in diameter, the inner a water- 
cooled copper tube ; the electrodes are centred by 
means of three screws, the are is struck by the aid 
of two pins attached to the copper tube, and the 
arc, of 1.5 millimetres length, is rotated by the 
field. The box is closed above and below by mica 
discs. Lindemann has modified and simplified the 
method due to Bjerknes, for determining the damp- 
ing decrement, and his method is also being used for 
measuring the change in resistance produced in coils 
by oscillations of different frequencies. 

Standard Cells, Dry Cells, Resistances, and Elec- 
tricity Meters (S. Lindeck).—The researches of W. 
Jaeger and H. V. Steinwehr on standard cells, 
ey the Weston normal cell, and on silver 
voltameters, have been noticed on previous occa- 
sions. The number of dry cells submittea for 
commercial testing has much increasec. aud the 
intermittent tests are now, botk by the Reich- 
sanstalt and by the German Postal Department, 
carried down to 0.7 (instead of 0.8) volt ; in some 
cases a demand is made for continuous tests down 
to 0.4 volt. The quality of the manganese dioxide 
(depolariser) is of considerable influence. Of two 
Leclanché cells, the one a gave much better curves 
than >; it was found that in a 60 per cent. of the 
oxygen had really been consumed for oxidation, in 
b only 35 per cent., which tends to show that not 
all the available oxygen is really reducible in the 
cell. The fact was to be foreseen, but the point 
requires further investigation. 

‘he influence of moisture on standard resistances 
has further been studied. Our readers may re- 
member that this question was raised two years 
ago at the Washington Bureau of Standards, where 
the average humidity changes very much in the 
course of the year. At Charlottenburg these 
influences are certainly very small, and have no 
importance except for the most precise measure- 
ments ; in the worst case, in that of the 100,000 
ohms standard, the variation amounts to 9.01 per 
cent. The moisture does not directly deteriorate 


the manganin, as had been suggested ; in wires 
coated with shellac (which answers perfectly), it 
is the shellac which mechanically strains the wire 
when the humidity fluctuates. 


Even the very slight 











changes observed can be avoided by keeping the 
resistances in a ‘‘ hygrostate,”’ containing pare, Baws 
acid of density 1.336 to maintain a constant degree 
of humidity. As such boxes may be inconvenient, 
hermetically-sealed boxes are also being tried, as 
roposed by Rosa and Babcock, of Washington. 
Paraflin oil does not protect the coils sufficiently 
in the long run ; petroleum seems to be preferable 
(Groschuff), provided it be quite free from certain 
sulphur compounds. 

Of the seven testing-stations for instruments 
under the supervision of the Reichsanstalt (Feuss- 
ner), at IImenau, Hamburg, Nuremberg, Chemnitz, 
Munich, Frankfort-on-the-Main, and Bremen, the 
last three have been particularly busy. Eleven 
more electricity-meter systems have been passed, 
bringing the total up to thirty-eight, and thirteen 
more systems were under examination. The recent 
investigations concern chiefly the influence of ex- 
ternal magnetic fields and of strong currents on the 
electricity meters. A stronger field tends to raise 
the fall of potential in the maincoil. Some direct- 
current wattmeters absorb eight and more watts 
in their main coils ; with currents of 5 amperes 
a loss of several volts may arise, and the 
brightness of glow-lamps joined on may be 
diminished by as much as 20 per cent. The turn- 
ing moment of the armature (already alluded to 
above) is also affected. In general a high turning 
moment is desirable, but a minimum value of this 
turning moment cannot be fixed for all types ; the 
variable component of the friction has to be con- 
sidered among other things. 

Magnetic Tests (E. Gumlich, Rogowski, and E. 
Vollhardt).—There has been a notable increase in 
the number of apparatus and materials submitted 
for commercial testing, and the separation of hys- 
teresis and of eddy-current losses is frequently 
desired. Certain peculiarities of the yoke method 
still remain unexplained ; on the whole, however, 
the yoke method is sufticiently accurate, consider- 
ing that the want of homogeneity in the material 
generally makes very accurate determinations im- 
possible. In the determination of the initial per- 
meability even the ellipsoid method gives discordant 
results. The parodies, ond at very high inductions 
—25,000 c.g.s. units are not uncommon in the 
teeth of armatures—is now being measured with 
the aid of a modified Ewing method. Metallurgical 
and chemical tests have been made by Goerens at 
Aachen in connection with these researches. The 
examination of a very small sample of pure iron 
(7 milligrammes of wire) prepared by Kreusler has 
been disappointing ; the material did not prove 
seagnetiially superior. 

Measurements made on six qualities of sheet iron 
showed that the sheets were magnetically poor 
when the direction of the flux was at right angles 
to the direction in which the sheet was rolled, even 
after annealing, while the influence of the direction 
of rolling upon the electric conductivity was not 
marked. Turning and tooling had little influence 
upon the coercitive force of rods; ring stampings 
soon lost the advantages of annealing in the course 
of time, the maximum permeability diminishing 
from 6700 (after two months) down to 4450 (after 
eight months), while the hysteresis loss increased 
by 3 per cent. Thé Geisweider EKisenwerke are 
experimenting, in conjunction with the Reichsan- 
stalt, on the influence of the temperature and of 
the wetting during the rolling of dynamo sheets, 
and Messrs. Krupp have prepared fifteen silicon 
alloys with a maximum Si percentage of 8.5 for 
accurate testing. ; 

Thermometers (Hebe, Griitzmacher, Moeller, and 
Wiebe).—The number of clinical thermometers 
(12,588) submitted had again decreased. Some of 
these indicated the body temperature correctly 
(within 0.1 deg. Cent.) after half a minute ; a few 
only after 15 minutes. The branch offices at 
Ilmenau and Gehlberg (under the supervision of 
the Reichsanstalt) tested 49,367 thermometers in 
addition to the 15,759 thermometers of all kinds 
examined at Charlottenburg. 

Thermo - Couples (Lindeck, Rothe, Hoffmann, 
Meissner, and Hagen).—691 of the 788 thermo- 
couples tested were of the Le Chatelier platinum/ 
platinum-rhodium type. The electromotive force of 
these couples decreases when the couples are exposed 
to very high temperatures for many hours, and the 
whole length of wires of a new couple was therefore 
wound on a magnesia tube, without allowing the 
two wires to come into contact, and heated to 
1400 deg. Cent. in an electric furnace. Carbon, 
silicon, and iridium, which had been held respon- 








sible for the change, were absent in these experi- 
ments. It would appear that some of the rhodium 
evaporates and settles on the platinum wire, 
causing a change in the electromotive force, which, 
at the end of four hours, was equivalent to 
35 deg. Cent. This confirms an observation 
made by W. P. White in 1906, who found 
rhodium in the originally pure platinum wire. 
The effect is local, and confined to those por- 
tions which are exposed to the highest tempera- 
ture ; that would explain the dependence of the 
electromotive force upon the depth to which the 
couple is inserted. The number of constantan- 
silver couples had diminished, and there is a pre- 
judice against their constancy. Repeated tests, 
during which such couples were heated for twelve 
days, finally to 600 deg. and 650 deg. Cent., did not 
bring out any discrepancy; the indications re- 
mained constant within 1 deg. The want of con- 
stancy may be due to the arrangements used in 
technical practice. 

Optical Pyrometers ; Seger Cones (Brodhun, Rothe, 
Hoffmann, and Meissner).—The standardisation of 
Wanner pyrometers (thirty-five tested) against 
black bodies by means of the Kénig and Lummer- 
Brodhun photometer is difficult, on account of the 
temperature determinations in the black body by 
the aid of thermo-couples. In the work on Seger 
cones, iridium/iridium-ruthenium couples and a 
tubular iridium furnace are used. Twenty cone 
temperatures have now been fixed; cone No. 20 
has a softening point of 1530 deg. Cent.; but the 
research had to be interrupted because the iridium 
tube had to be repaired again. 

Photometry (Brodhun, Liebenthal, and Schén- 
rock).—Metal filament lamps have done better than 
last year. In one series of 24 lamps for 234 volts 
alternating, 15 lamps remained useful after 2000 
hours. In another series of 24, 12 lamps at 120 
volts, 12 at 220 volts, both for alternating currents, 
half of the lamps were suspended vertically, the 
others at 45 deg.; the latter set had a longer 
life, for some unexplained reason. Mercury-quartz 
lamps gave great satisfaction. They were provided 
with a casing, a spherical bulb of clear glass, and 
a reflector above the tube. Two of these lamps 
were for 220 volts (resistance in circuit) and 3.3 
or 2.5 amperes, the third for 110 volts and 3.8 am- 
peres ; all burnt steadily, and required little atten- 
dance. 

Two incandescence lamps, fed the one with com- 
pressed gas, the other with compressed air under 
an excess pressure of 100 millimetres of mercury, 
had to be tested with open windows and artificial 
ventilation. The tests of forty open acetylene 
burners, made by requestof the Deutsche Acetylen- 
Verein, showed equal efficiency of the British and 
the German-made burners; the minimum hourly 
acetylene consumption was 0.6 litre per Hefner 
candle (mean horizontal). In twelve German acety- 
lene incandescence burners, submitted by the same 
union, the minimum acetylene consumption was 
0.21 litre. 

The International Candle. -— The International 
Agreement as to standard lamps and the interna- 
tional candle, and in particular the allowance to be 
made for humidity with pentane lamps, has already 
been discussed in these columns in our report on the 
work of the National Physical Laboratory.* The 
flicker photometer is not particularly recommended 
by the Reichsanstalt. The rotating sector, it is 
pointed out, cannot be used, and there is no advan- 
tage as regards testing sources of light of different 
colours, because persons differing as to their sensi- 
tiveness to graduations of brightness are differently 
affected by the flicker and the ordinary equality or 
contrast tests. This statement contradicts a claim 
made by Simmance- and Abady ; but Rood used 
already in 1899 the flicker photometer for testing 
this sensitiveness in different observers, and Tufts 
found with the aid of a special spectro-photometer 
of the flicker type that twenty-one persons (normal 
and colour-blind) differed considerably as to the 
luminosity of the various parts of the spectrum. 

Plane-Parallel Plates (Schénrock).—The exact 
measurements of four plane-parallel plates of glass 
and quartz supplied by Zeiss, of Jena, had shown 
that the plates were plane, in the three diametei». 
examined, within 0.001 », but they left the question 
of two systematic sources of error open. The one 
source was that capillary forces might distort th 
lower plate which floats on mercury ; the other wes 

* See ENGINEERING, vol. Ixxxvii., page 409, and \ 
Xxxvi., page 467, 











t 


Dec. 17, 1909.} 


ENGINEERING. 


837 








that the upper plate might possibly yield locally 
at the three points of support. Both these effects 
are found to be negligible. The measurements are 
to be repeated after the lapse of two years ; mean- 
while the plates are supported at three points, and 
inverted every month. 

Chemical Researches —Glass and Iron—(Mylius, 
Groschuff, Feustel, Gumlich, and Hiittner).—We 
pass over the important saccharimeter work of 
Schénrock and notice some chemical investigations 
briefly. They concern first the weathering of 
crown glass by means of the cosin reaction ; the 
glasses must not be dipped into the solution for 
much more than a minute, lest the lead be attacked 
in addition to the alkali. The firm of Messrs. 
C. A. F. Kahlbaum has purified large bulks of iron 
nitrate, Fe (NO,), + oH, O, which is melted at 
50 deg. Cent. and exposed to gaseous ammonia ; 
dense red iron oxide and ammonium nitrate result ; 
the latter is washed out and the oxide reduced, and 
the powdery metal melted in the oxy-hydrogen 
flame. An iron rod thus prepared contained 0.001 
per cent. of manganese, 0.004 per cent. of copper, 
the same amount of nickel or cobalt, traces of 
carbon and silicon, and a few hundredths per cent. 
of oxygen. Reduced oxalate, also from Kahlbaum, 
was less pure. 

The physical tests of this ‘‘ nitrate” iron and of 
other irons gave the following results :— 





| Iron, Steel, 
Nitrate Kreusler 0.1 per 1 per 
Iron. Wire. Cent. of Cent. of 


Carbon. Carbon. 








Electric conductivity 

at 18deg.Cent. .. 10 9.6 8.3 5x 104 
Temperature  coeffi- 

cient of this con- 


ductivity. .. - 5.9 5.5 4.5 3.7x 10-3 
Magnetic coercitive 


force .. : od | 14 2.6 





This nitrate iron, which is far superior to most 
electrolytic iron, will be valued by chemists for pre- 
ring their titration solutions, and by physicists; 
Dat it is nota ‘‘ pure” iron yet, of course. 





INDUSTRIAL NOTES. 

Tur Conference held at the Mansion House, under 
the presidency of the Lord Mayor, upon his well- 
intentioned proposal to revive the apprenticeship 
system, showed that, apart from the serious industrial 
difficulties, the trade unions of the skilled trades would 
not give any hearty support to the scheme. The 
representatives of some of these spoke on the question 
and declared that thestate of unemployment showed that 
the skilled trades were already overfull. It does not 
at all follow that apprenticeship would greatly enlarge 
the circle, as other conditions would arise as a counter- 
balance. The trade-union view is to limit the number. 

sut it might here be asked whether any union or body 
of men have the right to say that this or that person 
shall not qualify to enter into any trade or occupation 
he pleases or sees fit. In a few trades limitation is 
still tried, but in numerous trades it is abandoned. 
Strict limitation is no longer possible on a large 
scale. Then mechanical invention has so divided 
up labour that an apprentice would only learn a small 
a instead of the whole. The skilled workmen have 
ess to fear from an increase of skill, by technical or 
other training, than they have to fear from the over- 
whelming mass of unskilled labour. The latter is not 
only a danger to the skilled trades but to the nation. 
One of the things needed is adaptability, as is shown 
in the growth of the electrical trades within the last 
forty years. Few of the electrical workers could have 
had any special training in that now great branch of 
industry ; but men were found in the engineering and 
other branches who were able to apply their skill and 
adapt themselves to the new industry, under conditions 
alniost entirely new to them, For working men to 
oppcese the development of skill is a mistake. 





The American Federationist for this month contains 
an exhaustive report of the appeal of Messrs. Gompers, 
Morrison, and Mitchell against the decree of the 
Supreme Court of the district of Columbia, with sen- 
tenccs of 12, 9, and 6 months’ imprisonment respec- 
Uvely, in the case of ‘the boycott of the Buck’s Stove 
an’ Range Company. The defendants were adjudged 
guilty of contempt of court, as to which they appealed. 
rhe result is thus described: ‘ Affirmed ; Me Chief 
Justice Shepard dissenting.” This does not wholly dis- 
pose of the case, as the question before the Court of 
‘\)peal was the alleged contempt of court by the 
‘iclendants, not the right to boycott the aggrieved 
frm or any other firm not conforming to the rules of 
tse unions complaining. The strange thing is that 
While the court affirmed the judgment of the court 
blow, it modified the terms of the injunction, ‘The 





dissenting judge justified the boycott to some extent 
as being within the law ; but, of course, he was over- 
ruled by the majority of the court—twoto one. The 
case is of pact se importance, and was argued at 
great length in the Court of Appeal; the court's decision 
also was a lengthy judgment, reviewing the whole 
case. The final issue of the case is regarded by both 
sides as of supreme importance. 





The President of the Local Government Board lost no 
time in preparing and issuing a memorandum explaining 
the provisions of the Housing and Town-Planning Act. 
The Royal Assent was only given on the day of Proro- 
gation—namely, on December 3, and it was issued on 
the 4th, for it was in the hands of newspaper editors 
on the 6th. The Act requires every county council 
to appoint a medical officer of health, who must devote 
the whole of his time to his duties. He is required 
to be in a position to obtain complete information as 
to the sanitary conditions prevailing throughout the 
country. The Act also imposes on all county councils 
the duty of appointing a Public Health and Housing 
Committee. The new implied conditions as to the 
fitness of dwellings for human habitation will vir- 
tually apply to all working-class dwellings throughout 
thecountry. Back-to-back houses and cellar dwellings 
are prohibited. Part III. of the Housing of the 
Working Classes Act is to be put into force in all urban 
and rural districts throughout the country where not 
already adopted. Elaborate provision is made in case 
of default, so that the central authority is empowered 
to enforce it. Steps have to be taken to induce local 
authorities to simplify procedure for acquiring land, 
and to give facilities for cheaper money for all those 
purposes. The moneys of philanthropic testators, 
now sterilised by inaction on the part of trustees or 
by the Court of Chancery, are to utilised for the 
purposes intended. The Local Government Board is 
empowered, as the central authority, to take such 
mags as may be required for these purposes. 

he town-planning provisions are far-reaching, and will 
lead to great improvements in towns, and for this 

urpose some portion of the cost may be recovered 
con owners of land that are benefited by the im- 
rovements ; on the other hand, compensation ma 
given to those whose property is injuriously affected. 
The chances are that all properties will derive advan- 
tage therefrom. 





The report of the Ironfounders’ Society is really 
more encouraging than any for many months past. 
There was a decrease of 169 on the unemployed 
list during the month, and of 1115 fewer on the funds 
than five months previously. The report says that 
the figures ‘‘ will show the very steady upward tendency 
is still maintained.” There were still on the funds 4314 
—decrease in the month, 169 ; those on donation benefit 
decreased from 2508 to 2339 ; on sick benefit, 433—in- 
crease 3; on superannuation benefit, 1313—decrease, 3 ; 
on dispute, 87—decrease, 7. Other out-of-works in- 
polls | by 7. The total membership at date was 
18,377—decrease since the same date a year ago, 669. 
The total cost of benefits weekly was 1512/. 15s. 8d., 
or 2s. 14d. permember per week. The cash balance at 
date was 32,917/. 4s. 11d.—a decrease of 172/. 17s. 2d. 
in the month. The monthly returns of the branch 
officers on the state of employment bears out the views 
in the report. In seven places trade was reported as 
very good, against three in the previous month ; six 
as good—previous month, five; moderate, twenty- 
four—previous month, twenty-one. There was a de- 
crease of one described as on short time, and of three 
as very bad. There was no case of discharging hands. 
In nineteen places the shops were closed to members, 
these being non-union shops. Reference is made in 
the report to the inquiries of the Home Office as to 
whether there has been an increase of accidents in the 
last ten or twelve years, or in the last three or four 
years, and whether the society can suggest any preven- 
tive measures further to minimise such accidents. 





The report of the Amalgamated Society of Carpenters 
and Joiners contains a more cheerful note as to the 
state of trade than has appeared in it for many months. 
It says ‘‘that trade is slowly but surely improving 
there is ample evidence around us to testify. We 
commenced the year with 8297 unemployed members, 
6718 of whom were on donation benefit, while the last 
report showed 5207 and 2560 respectively, which was 
about the same as a year ago. The figures show a 
reduction of 2560 unemployed since the end of 1908.” 
In Canada there is not a single member on the unem- 
ployed list, but in South Africa nine branches report 
trade as bad, and only five as moderate ; in none of the 

laces was it reported to be good. The membership 
Ese declined from 62,926 at the beginning of the year 
to 58,253 in the November report—a loss of 4673 ; but 
the belief is expressed that most of them will rejoin 
when trade is better. This month shows a further 
decline to 58,005. Of these, 4951 were unemployed, 
and of these, 3789 were on benefit; on sick benefit, 
1522 ; and on superannuation, 3030. There were also 
thirteen on travel. In dealing with trade depression, 





the report refers to the a of being an inter- 
national union, for the branches in America and 
Canada were able to remit over 8000/. towards the 
general expenditure during the year. The American 
unions and the British union in America now work 
amicably under an agreement. One of the Scottish 
branches on the Clyde chides the executive for taking 
part in a conference ve discharge-notes ; and the execu- 
tive’s reply is exhaustive and complete. Whatever the 
decisions of the conference were, they cannot now be 
revoked. 





The Jronworkers’ Journal for this month gives ‘‘ the 
valuable report issued by the Census of Production 
Office,” as it applies to ‘‘the production of iron and 
steel.” The Journal generally supplies most useful in- 
formation relating to the trades it represents, so that 
the members may be alive to the more general aspects 
of labour, employment, and production. It is not the 
fault of the officials if the members are at all ignorant 
of the general conditions of trade at home and abroad. 
Such knowledge is of a steadying character. One very 
pleasing item is given in this report—namely, the pro- 
ceedings at a dinner, at which Mr. Aucott, one of the 
secretaries of the Midland Wages Board, and the Vice- 
President of the Board we e present. The toast of the 
Board was proposed by the former, and the latter replied. 
Both spoke well of the Board and the firm. The Vice- 
President reminded the members present that competi- 
tion was keen, and he urged the men to do their level 
best to help the masters and managers to meet all such 
competition. At the meeting of the North of England 
Conciliation and Arbitration Board Standing Com- 
mittee there were no dispute cases, the business bein 
mainly to register the names of firms joining the Boarc 
in consequence of changes in the constitution of such 
firms. Wages remain unchanged for the current two 
months, as the average price of iron and steel did not 
warrant any change. 





The monthly report of the Associated Iron-Moulders 
of Scotland says: ‘‘ We are pleased to note that trade 
still points to improvement, our working membership 
being returned at the highest point reached since 
March, 1908—a year and nine months. There is a still 
further decline in financial members, but better trade 
will bring most of them back again.” The idle-list was 
reduced by 58 in the month. The net income for the 
month was 2061/. 19s. 5d. ; the expenditure, 2330/. 1s. 9d. 
—showing a decrease of 268/, 2s. 4d.; balance in hand at 
date, 44,595/. 2s. ld. The voting for a revision of the 
rules was adverse to revision, as the members were 
not favourable to the expenditure involved in such 
revision. Out-of-work benefit cost 962/.; superannua- 
tion, 970/.; and funeral benefit, 145/. All the moulders 
and collateral societies of the United Kingdom, eight 
in number, are now federated ; the aggregate member- 
ship is 36,713. This federation will avert sectional 
strikes and disputes as to demarcation. In most cases, 
also, the societies will be amenable to the agreement 
recently entered into with the employers as to wages, 
hours of labour, and conditions of employment. In 
the event of a boom in trade, which many expect next 
year, the chances are that no serious strikes will take 

lace in any of the engineering and shipbuilding trades. 
This will be a boon to trade, and all connected with it, 
throughout the country. 


It was greatly feared that there would have been 
grave difficulties in the Northumberland coal-fields in 
respect of the coming into force of the Mines Eight 
Hours Act. Conference after conference had met and 
separated without result in so far as agreement was 
concerned, and the time for the Act to come into ope- 
ration was drawing near—January 1, 1910. But last 
week the coalowners withdrew their demand for the 
extension of the hewers’ working hours from about 
seven, asat present, to eight, as mentioned in the Act. 
1t is believed that now there will be a working agree- 
ment between the coalowners and the miners’ repre- 
sentatives as to the operation and administration of 
the provisions of the Act. 





At the meeting of the executive of the Miners’ 
Federation, held at Derby on Friday last, the sum of 
1000/. was voted as financial help to the Australian 
miners on strike. The amount was proposed by the 
Durham Miners’ Association, and was unanimously 
agreed to. The strike had not ended at date of writ- 
ing, but the Government had the chief officials arrested 
on a charge of conspiracy, and the offices of the Miners’ 
Union ransacked for evidence in support of the indict- 
ment, All this, too, in spite of the Australian Arbi- 
tration Act. 





The full result of the ballot of the Lancashire cotton 
operatives on the question of limiting the working 
hours to forty-eight per week was made public on 
Saturday last ; afl sections voted, and the details of 
each are given. The aggregate figures are 107,554 for 
the proposal, 75,022 against, and 0.953 neutral. The 
majority in favour is not large, and certainly the 
neutrals cannot be added to that side, The Card and 
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Blowing-Room, and Ring and Frame Operatives cast 
@ majority against the proposal. All the other sections 
vo in favour of it, but there was a considerable 
minority against it. If adopted, an Act will doubt- 
less be needed for the inclusion of children, young 
persons, and women, as is the case with the Factory 
Acts. 





There was no material change in the condition of 
the iron and steel trades. At the Midlands market 
and on ‘Change at Manchester the attendance was 
better than of late, and there were more inquiries, 
but the business done was said to be small. Con- 
sumers seek for more concessions, but producers refuse, 
and will not, it is said, enter into contracts for the 
first quarter of the New Year on the basis of present 
prices. There are indications favourable to that atti- 
tude. 





A fortnight’s strike of some two hundred blast- 
furnacemen at the Distington Iron ges god works 
at Workington ended on Friday, the 10th inst. The 
cause of the stoppage of work was that union workmen 
were sed over when two furnaces were started 
after the recent explosion. The management consented 
to re-employ the men passed over, and the strikers 
agreed to resume work during this week. 





The General Federation of Trades is engaged in 
procuring for the purposes of publication statistics of 
unemployment throughout the country. The return 
will necessarily be limited to union members ; but 
even with this limit such a census of unemployment 
will be valuable. 





The unemployed are active in some districts, and 
they seem bent upon blaming the Government for the 
state of things that exists. But the Government cannot 
do all things at once. Much has been done, much is 


being done within the limits of the existing law ; if| 


more is to be done, legislation is necessary. 

The idea that the Labour Exchanges would drift into 
the hands of the Labour Party, or of the trade union 
officials, is shown to be quite erroneous in so far as the 
appointments are concerned, for not one of those ap- 

inted has ever been identified with trade-unionism. 
The individuals appointed are, in fact, unknown as 
regards politics, Socialism, or labour. 








Manva or Divine.—Diving is now associated with 
such a variety of marine and other work that the collec- 
tion of data on the subject in concise form in certainly 
welcome. Such acollection has been made in the ‘‘ Diving 
Manual,” compiled and edited by Mr. R. H. Davies, the 
managing director of Messrs. Siebe, Gorman, and Co., 
Limited. Mr. Davies is well qualified to write on the 
subject, and in this manual he covers a very wide 
field. Not only the scientific, but the practical, phase 
of the question is considered, and the various forms of 
apparatus manufactured by his firm and by others are 
illustrated and described, while there is also much 
variety of data regarding the practical application of 
diving-dresses, diving-bells, &c. Naturally, the physics 
and physiology of diving call for consideration, and the 
work of the Admiralty, not only in connection with sub- 
marine-boats, but in the salvage of ships, finds very care- 
ful exposition. The use of helmets for exploring burning 
mines and buildings is, of course, also dealt with. The 
information given is so varied and so valuable that we 
much regret that the author did not prepare, and publish 
as an appendix, a comprehensive alphabetical index, 
which would have made the contents more easily acces- 
sible to those engaged in diving work ; and we hope 
that in the next edition this will be supplied. The book 
is published at 5s., by Messrs. Siebe, Gorman, and Co., 
Limited, Westminster Bridge-road, London, 8. E. 


SLECTRIC AUTOMOBILES FOR THE BERLIN FIRE- BRIGADE. 
—The electric automobiles of the Berlin Fire-Brigade 
have proved a remarkeble financial success. A train of 
four automobiles was tirst put in service in November, 
1908, but automobile’cars had been used before. By the 
end of the financial year, which terminated on March 31, 
1909, this train had been called out 110 times for extin- 
guishing fires, and 30 times for practice and parades; 
single cars had been used 31 times. Altogether the train 
did 2455 kilometres--about 1500 miles—and the car-kilo- 
metre cost 37.5 pfennigs, or 4.5d. The transport of the 
fire-engines by trains had formerly cost 3.86 marks, so 
that the introduction of this electric train constitutes a 
saving of almost exactly 3s. 6d. per car-kilometre. The 
items included in this estinate of working expenses and 
maintenance are battery, charging current, electric motors, 
controllers and wiring, lubrication, brakes, and car- 
frames. In view of the remarkable economy, two more 
trains of four cars have been fitted up during the past 
summer, and a fourth has been ordered. The cars are 
fitted with Lohner-Porsche electric motors and with 
electric Pittler pumps. The new hand-lamps recently 
introduced are those of the Accumulatoren Kleinbeleuch- 
tungs-Ges., of Berlin, and weigh 1.35 kilogrammes (3 Ib.) 
each. There were entered 11,035 fires in the Berlin 
district during the year, and in 2290 cases the fire- 
brigade was called out ; only 1.2 per cent. of these fires 
are ascribed to electrical causes, but it must be stated 
that the causes of 656 fires are entered as ‘‘ unknown.” 
Automobiles themselves showed 156 cases of fires ; only 
eight of these happened in electric carriages. 








CAST-IRON COLUMNS AND BASES. 


CONSTRUCTED BY MESSRS. GLENFIELD AND KENNEDY, LIMITED, KILMARNOCK. 












4 1 Steel Jointing Core 


UNDERSIDE OF BASE 
HOWING RIBS 


Ir is familiar to engineers who have had anything to 
do with the practical side of what is known as con- 
structional work, and particularly with heavy build- 
a for factory and similar purposes, that cast-iron 
columns, as commonly supplied, leave much to be 
desired, and even with the strictest specifications and 
the most careful inspection, it is not always easy to 
procure them from an ordinary foundry free from 
defects. They are either honeycombed, or the thick- 
ness of the metal in the shaft varies considerably, 
owing to the core having shifted, in addition to which 
the ;cap and base are frequently out of square with 
the axis. Moreover, few foundries have the con- 
veniences necessary for casting columns vertically, 
and so it happens that horizontal casting is resorted 
to, with the result that the lighter metal, containing 
slag, dirt, &c., rises to the upper surface of the casting, 
making one side of the column shaft more or less rotten 
and unsatisfactory. It is also due to this horizontal 
casting that the core is very apt to be raised from its 
original position by the pressure of the molten metal, 
the varying thickness of the body of the column being 
caused thereby. It has been largely due to the un- 
certainty of procuring reliable cast-iron columns that 
engineers have been led to use the more expensive steel 
built-up stanchion, or the plain rolled-steel }{ beam, 
with cap and base riveted on. If sound castings could 
be relied on, cast iron for columns has some distinct 
advantages, which are, however, heavily discounted so 
long as there is any doubt as to its strength, for, when 
sound, it is, of course, an admirable material to with- 
stand compression ; it also resists fire better than steel. 
Cast iron will not, of course, bear shocks and blows so 
well as steel, but there are many positions, as in 
buildings, where there is little chance of shocks and 
blows occurring. 

In view of the difficulty of obtaining satisfactor 
cast-iron columns by the usual wettiets employed, 
Messrs. Glenfield and Kennedy, Limited, of Kilmar- 
nock, are now manufacturing the type of column which 
we illustrate above. These columns, they claim, are 
quite as reliable in quality as rolled-steel stanchions. 


























Fic. 3. 
It will be seen by our illustrations that the special 
feature of the column is its base, the construction of 
which is clearly shown in Figs. 1 and 2, which are re- 
spectively a vertical section through the centre of the 
column and a plan of the base seen from below. Fig. 3 
is a perspective view of the base, and is reproduced 
from a photograph. 

All columns made by this firm are now cast verti- 
cally, as this is undoubtedly the best way of securing a 
sound casting, and the density of the metal is secured 
by means of a large ‘‘sinking head,” which is filled 
into the mould some 2 ft. or 3 ft. higher than the top 
of the finished casting. Into this head the gases, 
scoriz, and impurities rise during the process of cast- 
ing, the head being cut off when the casting is cold. 
By the use of these heads a static pressure of about 
10 lb. per square inch on the upper part of the casting 
is obtained, while at the lower end of a long column it 
may be as much as 100 lb. per square inch. 

Deneine, however, to the special base, which we 
illustrate, its advantages are that, being cast sepa- 
rately from the shaft of the column, the internal 
strains set up between the base and the shaft in 
an ordinary column are avoided, and a base of any 
required size can be made, which, had it to be cast in- 
tegral with the shaft, might prove quite impracticable. 
It will be seen that the base is mushroom shaped 
and has openings through the crown and strengthening 
ribs radiating inwards. It does not require bedding 
on the foundation until after the bottom tier of 
columns and the overlying beams have been erected 
and the whole accurately centred, plumbed, and 
levelled. It is filled with the bedding, which consists 
of exceedingly strong but fine concrete, composed 
of coarsely-crushed granite and Portland cement, 
which packs very tightly in place. When first 
placed in ition the rests on three hard-wood 
wedges, which raise it from 1 in. to 2 in. above 
the foundation. The object of the wedges is to 
allow of final adjustment before the concrete is filled 
in—preferably through the shaft of the column. When 
the concrete shows at the holes in the base, it is 
allowed to consolidate for an hour or so, after which 
more concrete is added until it stands to a height of 
several feet in the shaft. A rigid connection between the 
shaft and the base is secured by means of an iron 
rod placed in the axis of the base and extending 4 
few feet up the centre of the column, the bar being 
kept central by means of projecting studs, and the 
whole embedded in concrete. When the concrete 1s 
properly set, the shaft and the base are as firmly united 
for all practical purposes as if they had been cast 
in one piece. The concrete used is made of such 4 
consistency that it can be worked into place without 
segregation of the constituent parts, and the cast iron 
used in the columns and bases has a crushing stren sth 
of from 40 to 45 tons per square inch. In addition to 
these columns being better able than steel to resist 
fire, they are also not so liable to rust. >. 

This arrangement of column and base, designe ' 
a ve mol architect, has been — by Messrs. 


Glenfield and Kennedy, Limited, for an impo ta 
shop and warehouse property in Glasgow. In ‘lus 
; building there are individual columns which re a 
length of over 32 ft. and a weight of 7 tons; ) iile 
others, again, designed to carry a safe load of over 
570 tons, with a factor of safety of 6, ocenjy 4 
space of only 13 in. in diameter. The — a e 
just: U 


tages resulting from the facilities for a 
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the lower tiers of beams‘and columns previous to the 
bedding of the column , as well as the perfect 
nature of the bedding, were here strikingly proved. 

This type of -base, which affords such facilities for 
the perfect bedding of cast-iron columns, should present 
equal advantages in the case of steel stanchions. 








PATTERSON’S BLOW-OFF VALVE. 

We illustrate on this page a type of valve which 
has been designed and patented by Mr. Patterson, of 
the Patterson - Allen Engineering Company, New 
Jersey, U.S.A., for stationary, marine, and locomo- 


tive blow-off services, the advantages claimed for 
it being that it is very strong, simple in construc- 
tion, and offers a full-way for the steam and water, 
while the working face is easily got at for examination. 
A section of the valve is given in Fig. 1, an end view in 
Fiy. 2, while Fig. 3 shows the valve and seating when 


the upper part of the casing has been removed. Fig. 4 
isa perspective view of the valve taken to pieces. The 
eature of the valve is that there is a faced disc 
which slides over a seating, the disc being actuated 
trom the end of an arm which is moved from outside 
the casing. The action can, however, be better de- 
scribed on reference to the illustrations. If we turn 
to Pig. 1, it will be seen that the two parts of the 
casing shown separately in Fig. 4 are bolted together 
1) the manner shown in Figs. 2 and 3, high-pressure 
jo\'ting material being placed between them. 
‘ne arrangement really requires very little descrip- 
. the action of the various parts being so clearly 
‘wn. The upper part of the casing, or what we 
call the bonnet, is made of cast iron, while the 
ver part is brass, and all the working parts are of 
Amiralty gun-metal. The faced disc C, which forms 
tro valve, fits into a recess at the end of the arm D, 
i has behind it a small spring, which may be seen in 
: 1. This spring keeps the valve against its seating 
vven the latter is turned the opposite way to that 
shown in the illustration. The ys of the arm D 
sites along a face on the bonnet 


+ 
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The spindle, by means of which the arm is ope- 


rated, is shown at E, Fig. 1; it projects through 
the lower casing and has its outer end suitably shaped 
to receive a spanner. This spindle has no stuffing- 
box and gland, but is set tight upon a recessed 
joint formed with special packing, and is held down 
y means of the spring shown. It is said that 
in practice this joint keeps perfectly tight, and re- 
uires no attention during the life of the valve. 
wing to the manner,in which the working seat is ex- 
tended for the sliding disc to travel over, the face of 
the disc is protected when the valve is in the ‘‘ open” 
position, and, being held down by a spring above, it 
cannot tip and allow grit to get belowit. The work- 
ing face also is very easily got at for examination. 
ft will be noticed that the inlet orifice is tapered to 
form a nozzle, which increases the velocity of the fluid 
at this point, and ensures its delivery into the dis- 
charge-pipe without scouring the seat. It also has the 
effect of cleaning the valve by the injector action. 
Every valve is subjected to a pressure of 250 Ib. per 
square inch, and is worked under that pressure beleee 
leaving the factory. It has been found that the 
effort required to operate a 2-in. valve under 200 lb. 
per square inch pressure with an 8-in. lever is only 
about 25 lb., an amount greatly less than that required 
for most plug-cocks under similar conditions. The sole 
distributing agents for these valves are Messrs. Wal- 
lach Brothers, Limited, Finsbury-square, E.C. 








FOREIGN ENGINEERING PROJECTS. 
WE give below a list of foreign engineering projects, for 
many of which tenders are asked. Further particulars 
of these can be obtained on application at the Commer- 
cial Intelligence Branch of the Board of Trade, 73, 
Basinghall-street, E.C. :— we 
Natal: A Bill has been passed by the Legislative 
Assembly to provide for the construction and working 
of a single line of railway (2-ft. gauge) from South Shep- 
stone to Murchison Flats. A Bill has been, prepared 
poem g to authorise the Durban Town Council to 
rrow up to 430,000. for the execution of public works, 
including tramways, 60,000/. ; electric light and power, 
100,000/. ; water works, 100,000. ; storm-water drainage, 


HIGH-PRESSURE BLOW-OFF VALVE. 


Fig.3. 
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TOP BONNET REMOVED SHOWINGGATE & WORKING FACE. 


50,000. ; abattoir and wash-houses, 30,000/. ; and sewerage, 
20,0002, orem a 
Natal and the Orange River Colony : Negotiations are 
being carried on between the Governments of Natal and 
the River Colony regarding the construction of a 
narrow-gauge railway from the main line of the Natal 
Government Railways to Vrede, vid Botha’s Pass. 

Straits Settlements : The Penang Municipality has unani- 
mously adopted a water-supply scheme for the utilisation 
of a waterfall in conjunction with Sungei Klean. The 
cost of the work is estimated at 1,559,141 dols. (about 
182,000/. ). 

Canada ; A gold-mining company, working in British 
Columbia, are constructing a 20-mile ditch system. They 
require supplies in connection with the construction of 
dams, tunnels, ditches, flumes, pipe-lines &. A Van- 
couver firm are carrying out the work for the mining 
company, and invite manufacturers of the material re- 
quired to forward to them descriptive literature.—It is 
proposed to construct in Toronto an electric tramway, 
running partly in a subway and partly on the surface. 
The engineer engaged to report on the proposal has pre- 
pared a scheme for a tramway to run for 3} miles in a 
subway and for 18 miles on the surface, at a cost of 
4,885,000 dols. (about 1,000,000/.). This does not include 
provision for the generation of electric power, which 
would be obtained from the Hydro-Electric Commission. 
{Australia : Tenders will be received at the offices of the 
Engineer-in-Chief, Adelaide, up till noon on March 9, 
1910, for the construction and dakery in complete work- 
ing order of one cutter and suction dredger. Tenders 
should be endorsed ‘* Tender for One Cutter and Suction 

redger.”—A railway of 3-ft. 6-in. gauge is to be con- 
structed from Cummins railway station to a point north- 
east of Darke’s Peak, a distance of 78 miles ; the estimated 
cost, not including ballast and rolling-stock, and pro- 
vided that second-hand 41-lb. rails are used, is 194,000/. ; 
the use of new rails would entail an additional expendi- 
ture of 250/. per mile.—The channel at Franklin Harbour 
is to be dredged to a depth of 12 ft., and the jetty is to 
be extended 200 ft. The estimated cost of this work is 
9000/.—The permanent survey for the proposed 5-ft. 3-in. - 
gauge railway line from Gawler to Angaston, a distance 
of 24 miles, has been completed, and the work of con- 
struction is to be put in hand at an early date. It is 
expected that the line will be completed by February, 
1911.—The official plan of the extension of the outer 
harbour and of additional works at Port Adelaide is now 
completed. 

Panama : The Ministry of Public Works of the Re- 
public of Panama will shortly invite tenders for the con- 
struction of the following lines of railway :—(1) Panama 
to David, 200 miles ; (2) Panama to Los Santos ; and (3) 
David to Bocas del Toro. 

Spain (Canary Islands): The Communal Council of 
Santa Cruz (Teneriffe) have decided to issue a loan of 
700,000 pesetas (about 25,000/.), the greater part of which 
— is to be eee ry pone oe oe between ~ hills 
o ue Negro and Catalanco for the purpose of bring- 
radi 5 me Boa water to the town. The project has been 
placed before the chief engineer of public works, and the 
decision as to inviting tenders for the works is expected 
to be taken before the end of the year. 

Italy.—Tenders are invited for the construction of the 
first portion, from Lercara to Riena, of the Lercara- 
Filaga section of the Lercara—Bivona—Cianciana-bivio 
Greci Railway. The upset price is fixed at 850,000 lire 
(34,000/.), and the competition will turn on the percentage 
of reduction offered on that sum. To qualify any tender, 
a deposit of 30,000 lire (1200/.) will be required, to be 
increased 4 the successful tenderer to 85,000 lire (3400/.). 
Tenders will be opened at 9 a.m. on December 30.—The 
Italian Ministry of Public Works have decided in favour 
of procuring a tug-boat and a floating repairing pontoon, 
to be used _ in conneccion with the dredgers Po and 
Eridano.—The Italian State Railways have approved a 
scheme for duplicating the railway track from Forli to 
Rimini. The cost is estimated at 2,700,000 lire (108, 000/. ). 





Argentine Republic: A law authorises the executive 
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authorities to. make use of a sum of 3,825,239 pesos, gold 
(about 765,000/.), in the improvement and extension of the 
railway tracks of the port of the capital, and in supple- 
mentary works, extending over a period of three years.— 
Tenders are invited for the second portion of the water 
supply and drainage works in the City of Tucuman—viz., 
the installation of the water distribution system, in- 
cluding the laying of the principal mains and the collect- 
ing-pipes. The works to be executed in the Boulevard 
Avellaneda are not included in this contract.—A law has 
been sed ordering the executive authorities to take 
steps for the execution of the necessary work for the pro- 
vision of drinking water to the port and town of Ajo, in 
the province of Buenos Aires. A sum not exceeding 
100,000 pesos (about 8750/.) may be expended for this pur- 
pose.—Tenders are invited for the installation of a coal- 
discharger of the wire-cable transporter type at the 
central dépét of the Argentine Hydraulic Works Depart- 
ment at Buenos Aires. Offers for a —— type of 
discharger may also be presented. The tenders will be 
seuivah tap to 3 p.m. on January 27, at the Direccion 
General de Contabilidad y Control del Ministerio de 
Obras Publicas, Casa de Gobierno, Buenos Aires. 

Bolivia: The municipal authorities of La Paz are 
authorised to utilise the waters of Milluni for the purpose 
of increasing the water supply of the town, and also in 
connection with the drainage system. The authorities 
have accepted an offer submitted by the Bolivian Rubber 
and General Enterprise, Limited, for carrying out the 
work in question. 

Mexico: A new drainage and water-works system is to 
be installed in the town of Morelia. In the drainage 
system, as projected, concrete will be used. A reservoir 
of reinforced cement has been built on a site dominating 
the town ; the water now entering by the aqueduct will 
be pumped into this reservoir and thence supplied to the 
town ; electric centrifugal pumps are to employed. 
The work is expose ta cost 1,500,000 pesos (about 
153,000/.). The cast-iron water-mains required have 
already been obtained. 








THE PHYSICAL SOCIETY OF LONDON.* 

Ar the meeting of the Physical Society of London, 
held on November 26, Dr. C. Chree, F.R.S., President, 
in the chair, a paper on ‘‘ The Effective Resistance and 
Inductance of u Helical Coil” was read by Dr. J. W. 
Nicholson. This paper deals with a determination of 
the effective resistance and inductance of a helical coil of 
great length, composed of thin wire, wound on a cylinder 
whose radius is large in comparison with that of the wire. 
The pitch of the winding is not small, so that the problem 
cannot be treated by the method of Cohen. The method 
employed depends upon the use of a type of ‘helical 
co-ordinates” defining the position of any point, and of 
the general theorem relating to por Rallnan fo ome of co- 
ordinates. A solution is obtained for the internal and 
external forces, corresponding to a given impressed 
electromotive force, in the form of a Fourier series, of 
which only the initial terms require calculation. The 
value of the effective current across any section is 
obtained, and thence the inductance and resistance. The 
results are of simple character, and are exp’ in 
eneral in terms of the ber and bei functions of Lord 
Kelvin, whose results for a straight wire appear as a 
limiting case. Certain particular cases are worked out in 
detail, and formule obtained in terms of elementary 
functions which are suitable for a very high or a low 
frequency. Their necessary limitations are also examined 
numerically. For a high frequency it is found that the 
change of self-inductance due to twisting of the wire tends 
to vanish, and that the change of resistance tends towards 
a value independent of the frequency. 

Dr. Russell stated that the author’s paper was most 
instructive, and that he had done cnsilians pioneering 
mathematical work. This paper contained the first pub- 
lished attempt to get a solution of the very difficult 
problem of finding the effective resistance and inductance 
of a helical coil when traversed by high-frequency cur- 
rents. Previously only cylindeion! current-sheets had 
been considered. He pointed out that, in the particular 
case when the wire was very thin, an approximate value 
of the inductance could be found by counting the link- 
ages of the magnetic lines of force with the helical 
current. Even when the coil was of finite length this 
presented no great diiticulty. In the author’s problem, 
nowever, the wire was of finite thickness, and so the diffi- 
culties to be overcome were much greater. He considered 
that the author’s solutions would prove very helpful to 
other workers in electromagnetic theory. 

Professor C. H. Lees congratulated the author, and re- 
marked that both the functions occurring in Equation 39 
had been tabulated by Mr. Savidge. Professor Lees indi- 
cated the form of the graphs of these functions. 

The author, in reply to Professor Lees, said the tabula- 
tion of the functions referred to was most valuable. 

A paper entitled ‘‘ Ductile Materials wnder Combined 
Stress” was read by Mr, WN. A. Scoble. The author 
further considers the results from some earlier tests made 
on mild-steel bars, ? in. in diameter and 30 in. effective 
length, under combined bending and torsion. It is pointed 
out that the yield-point is usually selected as the criterion 
of strength, because it is more easily determined than the 
elastic limit, it is less affected by special treatment of the 
material, and it is assumed that the failure of Hooke’s law 





* Erratum ;—In the report of the paper on * The Rays 
and Product of Uraniwm X,” by Mr. Soddy, published in 
ENGINEERING of November 19, page 701 ante, the two 
opening sentences should be replaced by :—‘‘ Attempts 
have been made. . . to see whether there occurred the 


:owth of a feeble a-radiation as the intense 8-radiation 
ecayed.” 





between the elastic limit and the yield-point is due to 
local yielding. The elastic limit is the correct point, and 
is used throughout because the intermediate state men- 
tioned above does not appear in bending. The results of 
tests on steel and copper tubes under combined bending 
and torsion are also given. All the results indicate that 
the maximum stress and maximum strain laws do not 
apply to ductile materials. The stress difference or shear- 
stress law is approximately true, but there is in each case 
a deviation from. the Jaw which is opposed to the other 
theories mentioned. The deviations from the shear-stress 
law are considered. In an earlier paper the author su 
gested a formula for combined bending and torsion whic 
allows for the fact that the bending moment is always 
greaterthan the torque. The internal-friction hypothesis 
was also shown to be untenable. The three laws are now 
expressed in terms of the principal stresses, P;, P:, and 
P;, of which P, is the greatest, and P; is the least. 
Guest’s experiments geod that P, does not appreciably 
affect the failure of a material. The maximum-stress 
law states that P,; = constant ; the maximum-strain theory 
that P, - \ P; = constant, in which \ is Poisson’s ratio ; 
and the stress difference, or shear-stress hypothesis, is 
expressed in the form P, — P; = constant. In the general 
equation P,; — m P; = constant, the value of m indicates 
which law is most nearly true for- the material. The 
author’s tests appear to be the only experiments in which 
bending was adopted, and for these the values of m are 
1.57, 1.37, 1.26. The figures apply to different materials, 
but are all greater than unity. 

The results obtained by other observers, who employed 
different methods and combinations of loading, are also 
examined. For Guest’s steel tubes m varies from 0.9 to 
1.87 ; his copper tubes give 1.04 and 1.09. For brass tubes 
the values are 1.03 and 1.34. Smith’s tests on steel, three 
series, show m to vary from 0.775 to 1.09. 

The shear-stress law appears to state the average be- 
haviour of ductile materials, but there are considerable 
deviations from the law, which are usually opposed to 
the other theories. Other tests by the author indicate 
that brittle materials obey the maximum stress law, and 
it is therefore suggested that the value of m depends 
chiefly on the degree of ductility of the material con- 
sidered, and toa lesser extent on the system of loading. 

Professor Coker congratulated the author on being able 
to present so many actual tests. Although many ex- 
periments had been carried out during the past ten years, 
there was still difficulty in stating the law which was 
followed when a ductile material was subjected to stress. 
An initial difficulty was to determine whether the elastic 
limit or the yield-point should be selected as the criterion 
of strength. Guest had shown that for tension both 
points yielded similar results, but for combined stress the 
results were very different. He thought the elastic limit 
should be selected. With reference to the repeated load- 
ing of the tubes, he thought more consistent results would 
have been obtained if a new tube had been used for each 
test. Although the results obtained threw light on the 
various theories, they did not favour any one of them. 

Mr. C. A. Smith expressed his interest in the paper, 
and said he did not think much further progress would 
result from experiments on tubes. He enumerated the 
disadvantages connected with the use of tubes, and said 
he thought the case for the use of solid rods was proved. 
He did not think copper specimens were suitable for tests, 
as the same system of loading did not always give the 
same result. Mr. Smith pointed out that no reference 
had been made to non-axial loading. If the load was 
applied acentrically, errors were introduced, which 
should be allowed for. He thought it was advisable to 
work with as simple a formula as possible (P; — P;=cons. ) 
and to introduce a suitable constant for each different 
material. 

Mr. Scoble, in reply to Professor Coker, said that Guest 
used the yield-point as the criterion of strength. In his 
paper he (the author) had referred his stresses to the 
elastic limit—7.c., the point at which the strain ceased to 
be proportional to the stress. He had used solid bars of 
# in. thickness because engineers required results on speci- 
mens as large as possible. He appreciated the advantage 
of using a simple law, but the results of his experiments 
did not follow any simple law. 

A paper by Drs. W. Makower and 8. Russ on “‘ The 
Recoil of Radium C from Radium B” was read by Dr. 
Russ. It has been shown in a previous paper that during 
a radioactive transformation involving the expulsion of 
an a particle, the residue of the atom from which the a 
particle has been expelled recoils in an opposite direction 
to that in which the a particle is emitted, and can travel 
a considerable distance through a gas if the pressure is 
sufficiently low. A similar effect was also demonstrable 
in the case of the transformation of radium B into radium 
C, although this transformation is supposed to be accom- 
panied by only f rays. The phenomena associated with 
this recoil are studied in this paper. 

In the first place it was found that it was only in certain 
circumstances that pure radium C free from radium B 
was projected from a plate coated with radium B and 
radium ©. The reasons for this were two-fold : firstly, 
only a very small fraction of the radium C produced from 
radium B escaped from the plate, so that even a small 
quantity of radium A on the plate was capable of emitting 
a comparatively large quantity of radium B. Secondly, 
the active deposit on a plate appears to be concentrated 
into heaps, so that radium C in breaking up mechanically 
carries with it some radium B. If, however, sufficient 
time is allowed, after removing a plate from the emanation 
for radium A to completely decay, and if, further, suffi- 
ciently small quantities of deposit are used to avoid the 
formation of heaps, practically pure radium C is emitted. 

The law according to which the radiation fell off with 
distance was also studied, aad it was found that radium C 
is not emitted from an active plate equally in all direc- 











tions, a greater quantity being emitted normally to the 
plate than in directions making an angle with the 
normal, 

The absorption by air of radium C when it recoils fro: 
radium B was investigated. Although the experiments 
were difficult to perform, owing to the ease with whic} 
the radium C is stopped by the air, and owing to uncertain 
changes in the radiating power of the plate, it was pos- 
sible to get some estimate of the peneration of radium (. 
It was found that about half the radium C projected froin 
a plate was stopped by 2.5 centimetres of air at a pres. 
sure of 0.04 millimetres mercury. Since radium B emits 
only f particles, the energy of recoil in this case shou!d 
be less than one-millionth of the energy of recoil in a 
transformation in which an a. particle is emitted. The 
fact that the penetration of radium C when it recoils is 
as much as one-fortieth of that previously found for 
radium A and radium B is therefore surprising. 

Allattempts to stop radium C by an electric field when 
it recoils have failed, indicating that radium C when 
formed from radium B either remains electrically neutral, 
or, as is sugges by the absorption experiments de- 
scribed, the energy of a recoiling atom of radium C is 
for some unknown reason greater than has been supposed. 

paper on “‘The Sun's Motion with respect to the 
Ether,” by Dr. C. V. Burton, was taken as read. Not- 
withstanding the well-known ‘‘principle of relativity,” 
it is theoretically ible to determine the motion of 
the solar system with respect to the ether from observa- 
tions of the eclipses of Jupiter’s satellites ; and the pos- 
sibility was indicated by Maxwell some thirty years ago. 
For convenience, the motion of the ether with respect to 
the sun may be called a wind, and the method proposed 
is based on the consideration that the tidings of an eclipse 
will travel towards us more rapidly when the Jovian 
system is to windward of us than when it is to leeward. 
he residual discrepancies between the observed and 
calculated times of eclipses have to be analysed for 
systematic differences depending on the direction in space 
of the straight line drawn from the earth to Jupiter, and 
formule are given for finding by the method of least 
squares the most probable values of a, b;, ¢;, the com- 
ments of the sun’s velocity with respect to the ether. 
The material available is to be found in Professor R. A. 
Sampson’s discussion of the Harvard photometric eclipse 
observations, about 330 eclipses of Jupiter’s satellite I 
being included. 

In order to obtain a preliminary notion of the accuracy 
to be expected, a simplified system has been considered, 
in which (for one thing) the eccentricity of the orbits was 
virtually neglected ; and it appears that some advantage 
is to be gained by taking the plane of Jupiter’s orbit, 
rather than the ecliptic, as one of the co-ordinate planes. 
The axis of z is drawn from the sun’s centre through the 
node of Jupiter’s orbit, the axis of y lying also in that 
orbit, and the axis of z being perpendicular thereto. 
Taking 4.5 seconds as the ‘‘probable” discrepancy between 
theory and observation for a single eclipse, the following 
preliminary estimates are obtained :— 

Probable error in a = 43.6 kilometres per second. 
b, = 45.6 a 2 
CQ = 10,000 ” ” 


The determination of the component perpendicular to 
Jupiter’s orbit is, perhaps, too badly conditioned to be 
worth considering ; the two components in the plane of 
Jupiter’s orbit can be much better computed, and even 
if the velocities found do not exceed the probable limits 
of error, an upper limit to the numerical values of those 
components can be assigned. 
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Our Locomotive Exports.—The aggregate value of 
the engines exported in the first ten months of 1909 was 
only 2,090,103/., as compared with 2,206,711/. in the corre- 
sponding period of 1908, and 2,810,209/. in the correspond- 
ing period of 1907. The value of the locomotive shipments 
to South America in the first ten months of this year 
was 789,658/., as compared with 594,320/. in the corre- 
sponding period of 1908. 





A Lone Stupix-Truss Brince.—The highway bridge 
over the Miami River at Elizabethtown, Ohio, 15 
claimed to be the longest simple-truss bridge span in 
existence. It measures 586 ft. between centres of end 

ins, and surpasses in length by 36 ft. the span in the 
widge crossing the Ohio River at Cincinnati, known as 
the Cincinnati and Covington Railway and Highway 
Bridge. The width of the roadway is 30 ft., and the 
distance between centres of trusses is 32 ft. 6 in., which 
is one-eighteenth of the span. The trusses are divided 
into 18 panels, 32 ft. 6 in. long each, making square 
panels for the lateral system. The type of truss is the 
subdivided Pratt, with main panels 65 ft. long. The 
truss depth varies from 80 ft. at the centre to 40 ft. at the 
first panel-point. The curve of the top chord is a para- 
bola, in straight sections of two panel lengths. Stiff 
laterals and sway bracing are used throughout. This is 
an essential feature of the design, and one upon which 
much of the stiffness of the bridge depends. Hach of the 
32-ft. 6-in. panels of the floor system is again subdivided 
by carrying an intermediate floor-beam on two longitu- 
dinal beams, one at each side of the bridge. The floor 
joists consist of 6-in. steel beams, spaced 2 it. 6 in. apart, 
elevated on 9-in corbels. On the steel joists is laid the 
9h-in. oak flooring, spiked to six lines of 3-in. by 7-in. oak 
spiking-pieces. The bridge was given an initial camer 
of 3 ft. at the centre. The two lines of heav) Hloor- 
stringers, which act as wind truss chords, are | idly 
attached by bottom-bracket angles to the main-truss 
posts. At one end of the bridgeare sets of turned rollers, 
and at both ends the heavy side-beams are connect: | to 
the shoe-boxes. The bridge was designed by Mr. H. G. 
Tyrrell, bridge engineer, of Chicago and Evanston. 
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Compmzep sy W. LLOYD WISE. 
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OATIONS UNDER THE AOT OF 1907. 
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of Specifications may be obtained at the Patent Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
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fication is, in each case, given after the abstract, unless 
atent has been sealed, when the date of sealing is given. 
ing ee 6 ee eae the date of 
notice at the Patent Office af onpsaition’ to the grant of 
ive noti u to a 
Patent on any of the mentioned in the Act. 


ELECTRICAL APPARATUS. 


20,468. J. G. Statter, Westminster. Electric Cir- 
cutt-Breakers. [4 Figs.] September 29, 1908.—This inven- 
tion relates to time element devices of the type specified in 
Patent No. 16,846 of 1904, and it consists more especially in certain 
forms of construction by means of which the length of the time 
lag may be adjusted, and by means of which automatic adjust- 
ment is made to compensate for variations of temperature. 1 is a 
box containing the suckers of the time element device, and 2 is 
an electromagnet having a coil 3 and pivoted armature 4. A 
fixed bar 5 is provided, to which the lower sucker is attached. 
The upper sucker is attached to the pivoted armature 4, and the 
arrangement is such that when the armature has dropped into its 
unattracted position, so that the Mga sucker rests on the lower 
one, the armature 4 and the fixed bar 5 are parallel with one 
another. Holes 6, 6! are provided at intervals throughout the 
length of the bar and armature, and the suckers are attached 
thereto by means of screws. It will be obvious that when the 
suckers are near the pivot of the armature the effective pull tend- 
ing to separate them will be greater than when they are near the 
free end of the armature. Thus, by attaching the suckers at 
different positions along the armature and fixed bar, the time 
lag may be varied at will. It has been found that if two 
plane metal suckers are used a change in the temperature, if 


Fig.1. 
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sufficiently large, has an appreciable effect upon the resistance 
to separation offered by such suckers. In ooler to compensate 
for this, one or both of the suckers is, or are, formed of two or 
more metals having different coefficients of expansion. This is 
illustrated in Fig. 2, where it will be seen that the upper sucker 
is a compound disc formed by two discs 13,14. This disc is of 
two metals brazed together and having different coefficients of 
expansion. Thus, for example, one may be of copper and the 
other of steel, the steel face coming into contact with the lower 
sucker. The lower sucker 15 is preferably of steel alone. With 
this construction, if at a temperature of, say, 200 deg. Fahr., the 
surfaces of both the suckers are plane surfaces, then at 100 deg. 
Fahr. the surface of the compound sucker will have become 
slightly convex on the side towards the lower sucker, which 
sucker, being composed of one metal alone, will have retained its 
plane surface. By this means it is possible to compensate for the 
increase of attraction that will have taken place between the two 
suckers from causes which arise on fall of temperature, and the 
force required to separate the suckers in a given time remains 
approximately constant throughout a fairly wide range of varia- 
tion of temperature. The body of the box enclosing the suckers 
is rigidly attached to the lower sucker 15, and is provided with a 
cover 18, through a central aperture in which the spindle 20 carry- 
ing the upper sucker loosely passes. (Accepted October 6, 1909.) 


HYDRAULIC MACHINERY. 


6053. A. R. Robertson, G ow. Impulse-Tur. 
bines, [3 Figs.) March 13, 1909.—This invention relates to 
n pulse-turbines in which there are a plurality of jets and devices 
tor cutting out one or more of the series of jets when predeterminate 
suditions, such as the attainment of a given speed, the lapse of 
-iven time, are established. In the type of turbine referred to, 

\ en started it is desirable that it be brought to full speed as 
kly as possible. To do this a greater amount of power is re- 
uired during acceleration of the speed than is necessary to main- 
tau a uniform speed after full speed is reached, and the turbine 
's therefore usually driven by two or more jets, one or more of 
which is or are cut out when full speed is reached, leaving the 
ier or others to maintain the speed. The spindle has secured 
't a Pelton wh: el. This wheel is driven by two water nozzles, one 
ig the maintaining jet, and the other, BY, the accelerating jet. 
ter under pressure is supplied to these nozzles by pipes C!, C2 
rected to any suitable source of supply through a main supply- 
‘e B. When this valve is open, the pressure water has access 
ect by the pipe Cl to the maintaining nozzle, but the supply to 
accelerating nozzle by the p pe C2 is controlled by a valve 
ling to open under the pressure of a comparatively light 
ring C4 upon the absence of pressure in the pipe Cc, 
te nding to close upon rise of pre sure in that pipe—that 

's, upon the supply to the jets being turned on. tween 
© spindle D of this valve and a fixed point D! there is 
‘oterposed a pair of toggle links D2, D®, connected by an 
“\justable link E with a block on one end of a spindle E! capable 
©! rocking in bearings formed for it in the casing E2 of the turbine. 
* spindle E! has cn its inner end within the casing, a vane F, 


Ww 





© lower end of which is in the path of the water leaving the 





casing after operating the Pelton wheel. The vane F depends 
vertically by its weight within the casing E2, and the le-links 
D2, D® are therefore moved by the adjustable link to their 
dead centre, so that the valve U* is opened by the pressure of the 
spring C4 When the main supply valve B is opened, water under 
pressure then finds its way by the pipe C! to the maintaining 
nozzle, and also passes through the pipe C2, and escapes by the 
nozzle B, thus both jet nozzles are brought into operation at 
once to bring the motor up to speed in the shortest possible time. 
When this is taking place, any tendency for the water deflected 

kwards from the cups of the Pelton wheel to move the vane 
F from the vertical is prevented by a projection or stop F! which 
en sthe end of the adjustable link E, and as the links D!, D? 
are thus prevented from being moved from their dead centre, 
they hold the valve C*® open against the pressure of the water 
passing through the pipe C2. As the speed of the wheel in- 
creases, the velocity of the spent water in a backward direction 


correspondingly decreases until the wheel attains its most 


Fig.1. 








efficient speed in relation to the velocity of the water-jets, at 
which time the water falls clear of the wheel without further 
backward motion. A further —— increase of the speed of the 
wheel causes the spent water falling from the wheel to flow in 
the direction of rotation of the wheel, when the water then moves 
the vane F in the same direction. This movement of the vane 
moves the toggle links D2, D* from their dead centre, and the 
pressure of the fluid in the pipe C?, acting on the under side cf 
the valve O%, forces that valve up on to its seat against the action 
of its spring C4, and the parts assume ~~ shown in Fig. 3 
The supply of fluid to the jet-nozzle is then cut off, whilst 
the maintaining jet nozzle is left open to keep up this speed. 
When the supply-valve B is closed, pressure, of course, ceases in 
the supply-pipes Cl, C2, the vane F again assumes its vertical 
position, the toggle-links D2, D? move back to their dead centre, 
and the spring C4 again opens the valve C*, The parts are thus 
brought back to the position shown in Figs. 1 and 2 to allow 
both jet-nozzles to come into action when the supply-valve B is 
open to re-start the motor. (Accepted October 13, 1909.) 


LIFTING AND HAULING APPLIANCES. 
431. Sir W. G. Armstrong, Whitworth, and Co., 
am “Tyne. Trans 


Wright, Newcastle-on 

Coal. [2 Figs.) December 30, 1908.—In some places, 

where a grab-plant is available, it is convenient, for certain pur- 
s, to replace the grab by a skip or bucket, and to manipulate 

it by the same ropes as the b. This invention relates to an 
arrangement in which this is done with a grab of any type worked 
by two ropes or chains, one for lifting, lowering, and closing the 
grab, and the other for opening it. is is effected in the follow- 
ing :—The op g rope c of the grab is not attached 
directly, as is usual, to the upper block d, but a spring in a casing 
J is interposed between it and the upper block. The strength of 
this spring is such that while it is wholly compressed by the weight 


Figt., ¢ 
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of the loaded bucket a, the unloaded bucket is only able slightly 
tocompress it, A lever g, pivoted to a projection on the casing f, 
and having one end connected to a moving with the block is 
provided, and the other end of this lever is connected by a line g® 
to a bolt h, which vents the bucket from tipping, the bucket 
having its centre of gravity above, and slightly to one side of its 
trunnions, so that it tips when the bolt is withdrawn. In using 
the apparatus, the grab-bucket is first detached and the closing 
rope is drawn up until the upper and lower blocks d are close to- 
gether, the blocks are then connected together by a pin e or other- 
wise. The closing rope b and the opening rope ¢ can now move 
together and lift and lower the bucket, which is attached to the 
hook on the lower block. If now the loaded bucket is lowered 
by slackening the two ropes simultaneouly, to the position in 
which it is required to be discharged, and then the opening rope 


is held by a brake or other device, while the other rope is continu- 
ing to be paid out, the latter rope will become slack and allow 
the loaded bucket to compress the spring so that the upper block 
will move relatively to the beg be , thus turning the lever g 
about its pivot and releasing the bolt or other holding device h, 
and the bucket will overturn. (Accepted October 6, 1909.) 


26,324. A. C. and J. Southgate, and F. 
Hamer, Hayes. Patrol Ricomie ive, (2 Figs.) Dec- 
ember 5, 1908.—This invention relates to the transmission of 
power from a prime mover to a load, and in particular to power- 
transmission systems or mechanisms in which the prime mover is 
connected with, or is geared to, the load through the interme- 
diary of a dynamo-electric transmitting device and epicyclic 
gearing, or sun and planet gearing, the planet-wheels of the gear- 
ing being carried by, or connected to, a rotary member of the 
dynamo-electric transmitting device, and the central or sun-wheel 
being connected to, or carried by, a member or part connected 
with the load, and the braking or retardation of a part of the 
gearing being effected by the dynamo-electric transmitting device. 
Referring first to Fig. 2, the field-magnet structure 1 is of multi- 
polar construction, and is stationary. When used in connection 
with the propulsion“of a motor road vehicle, the field-magnet 
structure is mounted upon the chassis, 2 is the armature, and 3 
and 4 are two shafts which are coaxial and connected with the 
prime mover and the load respectively. The armature 2 is mounted 
upon the shafts 3 and 4 in suchwise that it can rotate relatively 
thereto. The armature 2, which has short-circuited windings, is 
mounted on the shafts 3 and 4, so as to be capable of rotation 
relatively thereto. 6 is a shaft that is mounted at its ends in the 
discs 5 of the armature, so as to be parallel with the shafts 3 and 
4, and carries two spur-wheels 7 and 8 The spur - wheels 
7 and 8, which are arranged within the armature, are the 
planet - wheels of the sun -and-planet gearing. 9 and 10 are 
other spur-wheels, and form the sun-wheels of the sun - and- 
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planet gearing. The sun-wheel 9 is mounted on the shaft 
3 and gears with the planet-wheel 7, and the sun-wheel 10 is 
connected with the shaft 4 and gears with the planet-wheel 
8. In the arrangement illustrated in Fig. 1, two armatures 2, 2a 
are employed, and are mounted side by side, the one, 2, upon the 
shaft 3, and the other, 2a, upon the shaft 4, and are rigidly con- 
nected together so as to rotate as one. Each armature has its own 
multipolar field-magnet structure 1, la, and the shaft 6 is carried 
at one end in the armature 2, and at the other end in the arma- 
ture 2a. The arrangement is in other respects similar to that 
described with reference to Fig. 2. The operation of the two 
arrangements is as follows :—The prime mover is started up, the 
shaft 3, and with it the sun-wheel 9, are set in rotation, and 
rotary motion is thus imparted to the planet-wheel 7. The rotary 
motion is also imparted to the shaft 6 and the planet-wheel 8. The 
planet-wheel 8, gearing with the sun-wheel 10, will roll idly round 
this wheel owing to the fact that the load is connected with, and 
tends to hold stationary, the shaft 4. As the planet-wheel 8 must 
revolve around the sun-wheel 10, the armature 2, or armatures 2, 
2a, is or arerotated. When the field-magnet structure 1, or the 
field-magnet structures 1, la, is or are energised the armature 2, 
or armatures 2, 2a, is or are rotated in a magnetic field, or fields, 
with the result that the rotation of the armature or armatures by 
the gearing is retarded more or less, This retardation acts to 
cause the sun-wheels 9, 10, and planet-wheels 7, 8 to exert driving 
couples and rotary motion to be imparted from the sun-wheel 9 
through the planet-wheels 7, 8, and shaft 6 to the sun-wheel 10 
and the load to be driven. (Sealed December 9, 1909.) 


RAILWAYS AND TRAMWAYS. 

20,394. P. McCull and J. A Panton, Liverpool. 
Slipper-Brakes, [7 Figs.) September 28, 190S.—The inven- 
tion relates to that type of brake wherein there is a slipper pro- 
vided with a mechanism by which some of the weight of the 








vehicle is taken from the wheels and transferred to the slipper, 
which is pressed downwards, so that it slides like a sledge on the 
| rails. A is the brake-shoe or slipper, which is arranged to pass 
sideways on to a holder or e D. This holder is adapted to 
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slide vertically in a guide F, supported on and secured to suitable 
angle-bars G of the under-frame of the vehicle, and the holder is 
pressed downwards so as to cause the blocks A to grind against 
the rail H by acrank J. This arm J is coupled by a link K to the 
plunger L, which enters through a hole into the hollow interior of 
the holder D, and is provided with a nut at the end. There is 


¢ girders extending across the hopper from side to side, and to 
which the doors are hinged as usual, and d, d! two of the trans- 
verse hopper-doors. In carrying out this invention, each trans 
verse hopper-door d, d! is provided with outwardly-extending lugs 
el, el, one at each side thereof, to which the raising and lowering 
chains f are attached, the said chains being manipulated in the 
usual The chains work in trunks g, g, arranged opposite 





located between the holder D and an abutment M on the plung 

L a spring N, which absorbs any inequalities in the rail surface, as 
the slipper-brake block A moves along while in contact with the 
rail H. 0 is another crank-arm coupled by a link P to the piston- 
rod Q of the piston R in the brake-cylinder 8. Consequently, by 
a forward thrust or throw of the piston R, caused by admitting 
air pressure through the pipe T, the braking pressure of the 
slipper-block will be applied to the rail, and by releasing the air 
pressure the piston R will slide back by the action of a spring W, 
and thus release the braking pressure. U is a second piston in the 
same cylinder, whose piston-rod V operates. another slipper-block 
or pair of blocks. Consequently the one cylinder operates all the 
slipper-blocks of a vehicle, and each piston has a short or long 
stroke, according to whether the blocks are full thickness or are 
much worn down ;or if one set is worn down more than the other, 
one piston will have a longer stroke than the other piston, but 
the braking pressure of all the blocks will be equally distributed, 
without the necessity of using a slack-adjuster. e blocks or 
shoes A are made of metal, with faces formed with diagonal 
cavities. The surface of the block or shoe which acts against the 


one another, and, as will be seen, the hopper-plating h extends 
straight down, without a break, recess,or projection, to the bottom 


of the, hopper, and the hopper-doors are arranged so that their 


sides, when the doors are raised, close tightly against the plating. 
In order to ensure that the doors shall close tight, they are each 
provided, at the sides thereof, with hard-w or other king, 
the wood packing rubbin inst the straight side-walls of the 
we ar pl and making a tight joint therewith. The doors are pro- 
vided with hard-wood facings, so as to close tightly against one 
another. As will be seen in the arrangement shown in the draw- 
ings, the door d is hinged at k to the one cross-girder c, and the 
door d! is hinged at k to the other cross-girder c. In the arrange- 
ment shown, the trunks g, g are built outside the plating h, so as 
not to form an obstruction in the-hopper, and the lugs e! e! are 
extended into the said trunks, so as to enable the doors to be 
readily manipulated by means of the chains /. By making the 
hopper with straight sides and with the doors working against 
the said sides, and forming joints therewith, the construction 
of the hopper is much simplified and cheapened, as there 
are no projecti or other obstructions in the hopper apart from 








rail H is thus formed of alternating diagonal cavities and diagona 
ribs, the ribs constituting the frictional surfaces, while the cavi- 
ties form receptacles in which grease and dirt may collect, and 
which grease and dirt, when uncollected, is liable to detract from 
the arresting power of the brake. The object of making the ribs 
and spaces diagonal is to obtain a greater frictional surface to act 
against the rail. (Accepted October 6, 1909.) 

25, E. Gresham, Salford. Brake - Pi; 
Counting. (7 Figs” November 21, 1908.—This invention 
relates Lo the coupling of flexible pipes, and particularly -to- the 
couplings employed on the train-pipes of vacuum-brake systems. 
The india-rubber face-ring or washer a is secured in position by a 

be 





the usual cross-girders, a free discharge is given for rocks, stones, 
&c. (Sealed December 2, 1909.) 


STEAM ENGINES, BOILERS, EVAPORATOES, &c. 


20,997. La Societe d’Exploitation des Appareils 
Rateau, Paris, France. Turbines. [1 Fig.) September 14, 
1909.—This invention relates to an improved method of and 
means for enabling a set of steam-turbines to be run at various 
speeds with more efficiency than heretofore. The method of the 
»resent invention consists (taking, for example, a pair of turbines) 
in running each turbine independently when at full speed, in 
isol ig, when running at reduced s; , @ portion of the exbaust 





metal ring b adapted c ted in a bayonet-like manner to 
the oneting or half-coupling c. For example, the retaining ring 
may have two or more projections d thereon, adapted to enter 
axial and circumferential , grooves or slots e within the coupling 
or half-cow ling. For placing the rings or holders b in position, a 
key is employed (Figs, 3 and 4) in which one leg or portion f has 
a projection thereon for entering one of the slots g in the ring b 
caused by stamping out the projections d, whilst the other legs h 











(25098) 


act to guide the key within the holder. The projecting portions 
i rest upon the outer surface of the holder b when the latter is 
being placed in position. The key is tilted into position with the 
leg f in a slot g and the other legs within the holder; the latter 
is then pi inwards and given a partial turn to cause the pro- 
jections d to enter the slotse. A stop j limits the rotary move- 
ment of the holder 6 within the half-coupling. To prevent ready 
removal of the ring from the coupling by stretching or other 
means, retaining wires or rings are cast in the india-rubber. e 
said retaining elements do not extend to the outer peripheral por- 
tion of the india-rubber ring, and thus do not reduce the resiliency 
of the portion which forms the jointing surface between the half- 
coupling and its fellow. (Accepted September 29, 1909.) 


SHIPS AND NAUTICAL APPLIANCES. 


14,107. F. Lobnitz, Crookston. Wepper Becigers. 
(3 Figs.) June 16, 1909.—This invention relates to hopper- 





Fig.1. 
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o the class having transverse hopper-doors 
@ is the hopper-barge, 6 the hopper thereof, 





end of the first turbine, the portion towards the inlet being 
variably throttled and exhausting this latter portion into the 
second turbine at variable points dependent upon the delivery of 
the first turbine, so that the non-operative wheels of each turbine 
revolve in steam of the lowest possible pressure, with the result 
that friction losses are reduced to a minimum. The drawing, 
wherein two marine turbines are mounted on two shafts, serves 
to illustrate the invention. The first turbine consists of two 
sections a and b ted by a passage provided with a valve c. 
The distributors of section a are provided with throttling devices. 
The section b has all its rotating wheels dona 

drum so as to counterbalance the end-thrust, but it may be pro- 
vided with ordinary wheels. The second turbine also compri 
two section e and f, the latter being also, if required, drum- 
mounted. The distributors of section e are not provided 
with throttling devices, but certain of the distributors are 
adapted to communicate with a chamber g common to all 
through-valve openings 1, h, i, j, provided with actuating 
devices. The chamb is ted to the outlet of the 
section a by means of a pipe k provided with a valve m. By 
putting these two sections in communication with one of the 
condensers the other condenser can be put out of action, the 
driving power necessary to operate the pumps for this latter 
condenser being thus saved. Each turbine is mounted on a separate 
propeller-shaft 4 7, on which is also mounted, in the usual manner, 

















a wheel, or set of reversing wheels n, 0. The method of working is 
as follows :—When driving at. full speed, the valve m, as well as 
the valves h, t,j,, are closed, full steam being admitted to the 
sections a and e, the two turbines thus running quite indepen- 
dently of one another, the steam expanding in the sections a, b 
and e, J. ively, and escaping into separate condensers. When 
it is desi: to run at the minimum speed, the valve ¢ is closed 
and the distributor openings of section a are reduced to a mini- 
mum y means of valves. The valve m is then opened, and 
the valves A, ¢, j are =a closed. All the wheels in ¢ and f are 
thus placed in ‘series with those in a, and the power of the steam 
utilised to the best advantage for driving at the reduced speed. 
It is to be understood that in order to be able to work under these 
conditions the two turbines must be so designed as to give off equal 
power to the propeller-shafts gy and r. When the s is to be 
increased from the minimum to an intermediate sj , then whilst 
leaving the other of the apparatus as just described, a 
greater number of distributor openings in a are brought into use 
and the valve openings h, t, j in section e are successively opened 
according to the increase of power required, and the valves pre- 
ceding each opened valve are closed. As the power given off by a 
increases it is necessary to equalise the power on the shafts g and r, 
and this is effected by causing a greater delivery of steam through 
the second turbine, and for this purpose admitting the steam 
through r , which are placed nearer the exhaust of 
section e. Under these conditions the first wheels of e rotate in 
steam which has already expanded, and the power which they 
absorb, due to frictional contact with the steam, is therefore 
comparatively small. On the other hand, when running at the 
minimum , the wheels of } revolve in the condenser 
vacuum, and only absorb an insignificant amount of power. This 
combination of turbines thus ensures a very good efficiency at 
reduced, as well as at full, speeds. (Accepted October 13, 1908.) 


17,872. C. A. Parsons, Newcastle-on- e. Tur- 
bines. (15 Figs.] August 25, 1908.—This invention relates to 
partial-admission turbines having rotating and guide-blades both 
of the Parsons type, which turbines are divided into separate 
elements working in separate chambers, each el t having 
rotating rings of blades alternating with ental guides which 
terminate in short end blockings. In carrying this invention into 
effect according to the construction shown, the turbine a is 
divided into a number of short chambers }, c, and d by partition 





walls e, f,g. Enclosed in these chambers are rotary drums h, i, 
and j, which are mounted on the turbine spindle k. Each drum 
carries, say, two rings of blades of the Parsons type, and the 
casing carries segments of —S. p of the Parsons type, 
terminating in short end blockings. The steam, after ing 

the poemge wey formed by the segmental guides and 
blockings instead of passing directly to the next wheel in the 
adjacent chamber, is delivered directly into the free space of the 
chamber b, whence it % over the rotating blades of the 
wheel, and, if desired, through holes s therein back to the front 
side of the wheel, so that the wheel is running immersed in the 
steam disc! freely into the chamber } from the first steam- 
way. From the front-side of the chamber the steam then passes 
in through the running blades of the same wheel, but by way 
of another -way formed by similar, but larger, blade seg- 
ments p!, with end blockings 4}, this steamway forming the deli. 
very from the chamber 6 to a port ¢ in the partition walle. The 
port ¢ leads to the entrance of a e-way of increased sec- 
tional area in the next chamber c, which is at less pressure than 
the first chamber, this way being formed by segmental 
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guides p with end blockings. After the steam has passed through 
the first -way of chamber c it is delivered freely into that 
chamber, whence it passes to the front of the wheel i and enters a 
second, but still larger, passage-way formed by sectors p!, whereby 
the steam is delivered to a port wu in the partition wall f The 
port wu delivers the steam into the first steamway of the next 
chamber d, in which it is dealt with in the same manner as 
in chambers bandc. After leaving the second passage-way of the 
chamber d, the steam may into anannular admission turbine. 
The front or steam-inlet side of each chamber is screened off 
from the steam inlet by labyrinth sector and ring packings; the 
other side of the chamber is screened off in a similar manner from 
the outlet. It will be understood that the high-pressure portion 
of the turbine may be divided into as many partial-admission 
turbine elements of the character described as is desired, so long 
as the pressure drop per element is at most only moderate. The 
partial-admission portions may be arranged in casings entirely 
separated from one another, and the low-pressure portion of the 
turbine may be arran in a separate casing, or an annular low- 
pressure portion may be included with the high-pressure partial- 
admission portion. (Accepted October 6, 1909.) 


10,561. R. M. Deeley, Derby. Locomotive Boiler- 
Stays. [1 Fig.) May 4, 1909.—The object of this invention is 
to provide a readily renewable protector for the fire-box ends of 
locomotive boiler-stays. According to this invention, the stay is 
provided with a collar integral with the stay on the fireside 
of the fire-box wall or other stayed plate, and with a screw- 
threaded extension for the reception of a cap or nut which is 
screwed thereon, and is preferably hollowed out on the side 
adjacent to the collar, so as to enclose the latter partially or com- 





pletely. a is the fire-box wall, ) the stay, which, as shown, is 
screwed into the wall, so that the collar c on the fire-box end of 
the = is drawn against the wall to make a steam-tight joint. 
The collar may be coned, as shown, on its outer face down to the 
diameter of the screw-threaded extension of the stay on which 
the nut d, having a similarly coned base, is screwed over the 
collar so as to protect the latter from the action of the fire. 
Whenever necessary the nut d is taken off and renewed. (Accepted 
‘ober 6, 1909.) 


MISCELLANEOUS. 
21,929. C. W. Gray and B. L. Hurst, London. 
G “Bars. [2 Figs.| October 16, ee invention 


relates to glazing-bars used for dry or puttyless glazing. Tlie 
invention ists in the combination of reinforced glazing-bars 
and metallic caps or clips applied to dry or puttyless glazing. « is 
@ cross-section of a glazing-bar formed of glass or other like non- 
corroding substance, with metal wires or rods b embedded therein, 
and ¢ are sheets of glass forming a portion of a skylight or window. 
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In Fig. 1 a continuous metal cap d is shown, which is fixed < n 
the upper portion of the glazing-bar, and has two strips or cor’ © 
of asi or other similar material, enclosed within groo’ ©* 
formed in its edges. This cap is intended to assist in exclu!" 
wet, and to keep the glass in position. Fig. 2 shows a gl-"t" 
bar a without the continuous cap d, but with metal c!'ps 





at intervals only, for the purpose of retaining the /'58 
6 December 2, 1909 ) 


in ition. (Sealed 2,1 
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THE BERGEN AND CHRISTIANIA 
RAILWAY. 


Ts new railway, to which a brief reference was 
made in ENGINEERING, February 12, 1909, page 207, 
and which was opened by the King of Norway on 
November 27, possesses considerable interest, and 
deserves a special place in the annals of railway con- 
struction, inasmuch as great natural difficulties had 
to be, and were, successfully overcome. These difti- 
culties necessitated very extensive preparatory 
labours, extending over a number of years, during 
which a variety of alternative schemes were dis- 
cussed, a fact which plainly illustrates the unusual 
difficulties against which the Norwegian engineers 
had to contend. The idea of a Bergen-Christiania 
railway was under discussion as early as the year 
1870, and five years later the Norwegian Parlia- 
ment voted a grant for the construction of a rail- 
way from Bergen to Vosse-vangen, which railway 
now forms the most westerly section of the Bergen- 
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wayschemes. Another point of mount import-|1.5 metres (5 ft.). The direction of the wind, of 
ance was the amount of the rainfall and the snow, | course, plays a most important part in the matter 
the latter having proved a very serious trouble, and|of snow accumulations, and en soon 
since the year 1884 daily observations have been made em that the anticipated trouble from snow 
at several places in the most mountainous portion ad rather been under than over-rated. Fig. 3, 
of the country to’be traversed. The questions to| page 846, shows the average depth of snow on 
be considered as regards the snow’were the follow- | several different routes. 

ing : How great is the maximum fall of snow for| The difficulties connected with the planning of 
twenty-four hours? How deep is the layer of snow the Bergen-Christiania railway, as already men- 
that covers the mountains during winter? To what tioned, are strikingly illustrated by the number of 
extent does the wind set the snow in motion, and | alternatives which have been under consideration, 
with what direction of wind does this take place ?|and for which more or less detailed projects have 
The snow and other climatic observations resulted | been worked out. The original comprehensive pro- 





in a number of interesting figures being obtained. | 
At the Fjeldberg place of observation there was 
snow falling sixty-two days of the year, and nota 
month without snow, and at Espeland the average 
fall of new snow during the winter amounted to 
some 11 ft. The gate average annual fall of | 
snow on the heights, which the Bergen railway | 
would have to pass, was estimated at :— | 
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Christiania line, but it had to{be widened_before it 
could form the connecting-link.' 

_ The natural difficulties in the way of construct- 
ing a railway connection between the country east 
and the country west of the mountains (forming the 
Dovrefjeld range) were principally, or almost ex- 
clusively, to be found on the western side, whilst 
on the east side a line could be staked through 
fairly evenly sloping valleys, with reasonable gra- 
dients, without having to be raised high above 
the bottom of the valleys. Otherwise, on the 
west side, the valleys fall abruptly towards the 
sea, and, in order to obtain practicable gradients, 
it was necessary to carry the line high on the 
mountain sides, and to resort to special methods 
in a to bring the railway to the level of the 
lords, 

_ The district in question is the most mountainous 
in Norway, with short, narrow valleys, from which 
‘he mountains rise abruptly, if not perpendicular, to 
creat heights. The fjords penetrate far into the 
country, as, for instance, the Sognefjord, about 112 
iniles, with numerous side fjords, and the Hardanger- 
fjord, a few miles longer. The town of Bergen is 
situated on the west coast of the peninsula formed 
by these two inlets. Fig. 1, above, is a map 
showing the direction of the line. 

_ A number of large streams make their way from 
‘he great water shed, the Langfjeldene mountains, 
in western and eastern directions, and their valleys 
formed the natural outlines for the different rail- 





Fillefjeld ... ... 3.5to4 m. (114 ft. to 13} ft.) 
Gijeiteryggen, west 

—_ ee , oe. we) 
Gjeiteryggen, east 

side cal .. 3 ,, 3.5,, (9 ft. 10 in, to 114 ft.) 
Moldaadal... woo BD 5, 40,4, (110 ft. eer | ft.) 
Austdal .... ons ge OP 6 CE ees Bee 
Finsedal ... .. B 4, 4. 5, (9 ft. 10 in. to 13} ft.) 
Hardangervidden 2.5,, 3 ,, (84 ft. to 9 ft. 10 in.) 


Observations also showed that the high moun- 
tains were often covered with but comparatively 
slight layers of snow, which in more sheltered 

laces might form drifts of 5 metres (164 ft.) deep. 

he mountain snow is very fine and dry and is easily 
moved by the wind, more so than that in the valleys. 
Several snow-measuring expeditions gave the result 
that there was often but little snow in the elevated 
portions of the proposed line, whilst in the valleys 
or lower parts snow was frequently found in drifts 
of 5 metres (164 ft.) depth or more. A report states 
that, in the month of June, there were along the 
Aurland line snow-drifts still left which were 200 
metres (656 ft.) in length and 73 centimetres (29 in.) 
in average depth ; along the Rundal line 7000 metres, 
averaging 93 centimetres in depth ; and along the 
Ulvik line 10,000 metres (6} miles), averaging 104 
centimetres (40 in.) in depth; and the year when 
these observations were made had comparatively 
little snow. Measurements taken in August of 
a subsequent year gave as a result 219 metres 
(718 ft.), and, on the Nevik line, 832 metres (2730 ft.) 
of snow-drifts, their depth in most places averaging 





posal dealt with nine lines, viz. :— 
The Leerdal line. 

Aurland line round Sognefjord. 

Aurland line round Gravehalsen. 

Rundal-Taugevand line. 

Ulvik line. 

Hallingdal-Eidfjord line. 

Numedal line. 


” 
” 
” 
” 
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CHRISTIANIA 2234 MILES FROM 
VOSS,23/ MILES FROM BERGEN. 





The Santal line. 

»» Kvanjol line. 

One or two subsequent alternatives were also 
brought under consideration, in addition to which 
some of the above alternatives again had dif- 


ferent sub-alternatives. These many projects had, 
to a great extent, for their object the avoidance of 
the long Gravehals Tunnel, which, however, eventu- 
ally was accepted by the Storthing resolution of 
March, 1894, providing for the building of a rail- 
way from Voss, in continuation of the Bergen- Voss 
Railway to Taugevand, situated at a height of 
1294 metres (4250 ft.) above the level of the sea, 
and about 72 kilometres (45 miles) from Voss, 
This decision left the rest of the line eastwards an 
a question—-whether the Hallingdal or the 

umedal line should be adopted ; and it was not 
until June, 1898, that the Storthing voted a grant 
towards the continuation of the line beyond Tau- 
gevand to Gulsvik, on Lake Kréderen, and from 
there on to Roa. 

The direction chosen for the line across the moun- 
tain necessitated the construction of not less than 12 
tunnels, with an aggregate length of 18.04 kilometres 
(11} miles), or about 25 per cent. of the total length. 
The western entrance of the Gravehals Tunnel is at 
the Opset Station, about 45 kilometres (28 miles) 
from Voss, and 859.35 metres (2818 ft.) above the 
level of the sea, From this point the tunnel rises, 
first, at the rate of 5 per cent., and subsequently 


at the rate of 3 per cent., until it reaches its 
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highest point, where there is a horizontal section of 
180 metres (590 ft.). From there the line falls 
towards the east, first at the rate of 3 per cent., 
and subsequently at the rate of 5 per cent. until 
Myrdalen, 865.6 metres (2839 ft.) above the level 
of the sea. The longitudinal profile of the line is 
shown in Fig. 2, page 843. 

As the Gravehals Tunnel (5311 metres—17,420 ft.) 
—a profile of which is shown in Fig. 2—is the 
longest in Northern Europe, and, perhaps, one of 
the most difficult ever constructed, some addi- 
tional particulars about the manner in which this 
work was carried out may be of interest. Accord- 
ing to the original longitudinal profile, which had 
been fixed under the supposition that machine- 
boring would be used on the western, and hand- 
boring on the eastern, side, the highest point 
was some 600 to 700 metres (1970 ft. to 2400 ft.) 
further east. But the decision to build a power- 
station at the Kjés Fall, and to adopt machine- 
boring also on the east side, led to the two sides 
meeting 600 to 700 metres (1970 ft. to 2400 ft.) 
further west, between 48.30 kilometres (30.2 miles) 
and 48.54 kilometres (30.4 miles), and it being 
advisable that the meeting of the two sides should 
take place at the highest point of the tunnel (both 
on account of drainage and of the removal of the 
blasted rock), the profile was altered accordingly. 
This proved an advantage, inasmuch as, without 
raising’ the highest point, it removed this point 
nearer the middle of the tunnel, whereby the gra- 
dients within the tunnel were improved ; the western 
section of the tunnel comprises about two-thirds of 
its length, and the eastern one-third. As the forest 
boundary is at a height of about 750 metres (2460 ft.) 
above the level of the sea, the tunnel and its 
environs are surrounded with masses of snow, which 
partly remain during the whole of the year, and 
the natural conditions at the entrances to the tunnel 
were therefore somewhat unfavourable. 

As far as the geological profile is concerned, the 
nature of the rock divides it into two main forma- 
tions, the one consisting of granite, the other of 
different slaty kinds of rock, as will be seen by 
Fig. 4. The granite is the oldest, and on it rest the 
other strata. Amongst the latter are quartz, 
chloride slate, chloride slate containing considerable 
quantities of felspar, &c., on the one side, and 
so-called younger gneiss on the other. These latter 
deposits of gneiss have nothing to do with the gneiss 
of the fundamental mountain. In appearance they 
are like each other, but an immense space of time 
has passed between the formation of the two, hence 
their respective names of old andnew. The position 
of the different sections in the profile is this, that 
in the western portion the slate, with the gneiss, 
apparently lies beneath the granite, which, as a 
great solid mass, extends in an eastern direction, 
then come the strata in the Urhovde Mountain, 
which can be plainly seen to lie above the granite, 
which again appears at the mouth of the tunnel 
at Myrdalen, its eastern terminus. 

As regards the direction of the fall or slope of 
these rocks, there are, broadly speaking, two main 
directions, one towards E.S.E.- and one towards 
E.N.E. From Opset (the west end) until about metre 
4560 the former direction prevails, varying from 
15 deg. to 24 deg. ; then comes another direction of 
fall with steeper angles, from 24 deg. to75 deg. At 
the clay-line, about metre 4560, the strata are 
twisted, so that their respective positions are awry. 
The newer gneiss in the Urhovde Mountain com- 
mences with a fall of 75 deg. towards E.N.E., which 
subsequently diminishes to 40 deg. and 38 deg. At 
the end of the tunnel at Myrdalen the granite slopes 
some 25 deg. towards W.N.W. The decrease of the 
fold in one direction in the Urhovde Mountain, 
coupled with the fall in the opposite direction at its 
foot, points to the fact of the gneiss formation of the 
mountain being the remnant of a large fold, which 
rests upon granite. The granite through which the 
greater part of the tunnel passes is unusually firm 
and close—a fact which tae contractors learnt to 
their cost—and consequently a difficult rock for 
boring and blasting purposes. 

The contract for the construction of the tunnel 
was, in the year 1895, secured by the firm of Strom 
and Hornemann, at a price of 2,910,000 kr. 
(161,600/.). Considering the length of the tunnel 
and its dimensions —4.6 metres (15 ft.) wide, 
5.9 metres (194 ft.) high, area, 24.87 square metres 


(268 square feet)—this price, about 550 kr., or 
301. 10s. per lineal metre (91. 6s. per lineal foot), 


was considered an unusually low one. The contract 
stipulated for the entire completion of the tunnel 





according to the required profile, with the neces- 
sary (but only limited) bricking, niches, gutter, 
and ballast, it being understood that the broken 
rock should not be conveyed more than 700 metres 
(2296 ft.) from the mouth of the tunnel. All that 
the State railways had to do was to supply the fixed 
points for height and direction at the ends of the 
tunnel. 

The tunnel work proper was commenced on the 
west side in the month of February, 1896, and on 
the east side in the month of October, the same 
year, in both places in the first instance with hand- 
boring, so that first the tunnel arch was blasted 
and immediately afterwards the rest of the section. 

The power installation on the west side was first 
employed in the beginning of the year 1897, the 
power being taken from Gangdal River through 
a 540-millimetre (214-in.) pipe line, the height of 
the fall being about 120 metres (393 ft.). There 
were originally two turbines of respectively 100 and 
120 horse-power, of which the smaller operated 
the pumps for the water pressure to the two 
Brandt boring-machines, which worked with an 
average pressure of 80 atmospheres. The other 
turbine supplied power to the ventilating plant, and 
to a dynamo of 47 amperes, which, generated current 
for the machine-shops, the lighting of the tunnel, 
the oftices, workmen’s barracks, &c. The ventilat- 
ing plant comprised two centrifugal ventilators of 
1350 millimetres (53 in.) in diameter, running at 
the rate of 1500 revolutions per minute ; they were 
worked by belting from the turbine axle ; the ven- 
tilators were connected with a ventilating pipe of 
300 millimetres (12 in.) in diameter. 

This plant was subsequently extended for the 
purpose of improving the ventilation, and more 
especially accelerating the work ; three additional 
turbines, each of 20 horse-power, were installed, to 
which latter were transferred the ventilating of the 
tunnel, whilst four pneumatic boring - machines 
(Frélich and Kliipfel) were installed and worked by 
the 120-horse-power turbine. The number of ven- 
tilators was increased from two to three. 

The compressor (Burchardt and Weiss system) 
was 300 millimetres (12 in.) in diameter, 300 milli- 
metres (12 in.) stroke, and its suction capacity, 
at 160 revolutions per minute, was 6 cubic metres 
(216 cubic feet), which was sufticient to supply three 
machines in simultaneous action with air at a pres- 
sure of 4 to 5atmospheres. The adoption of two 
different: systems of boring on the west side had its 
drawbacks, but the Brandt boring-machine could 
not very well be used for the full section, inasmuch 
as the pillars were difficult to place satisfactorily, 
in addition to which the large and deep bore-holes, 
with their heavy charges of dynamite, made it diffi- 
cult to obtain an economical profile according to 
plan. There was also some apprehension as to the 
effect of the dynamite upon the rock, in spite of its 
hardness, 

The contractors maintain that the selection of 
the hydraulic system for what may be called the 
spade-work in the western section of the tunnel 
(the same system used at the Simplon Tunnel) was 
absolutely right ; had pneumatic boring-machines 
been used in the heading, the work would have taken 
at least a year longer, and electric boring-machines 
would hardly have been any use at all. The 
original plan only stipulated for 60 metres (197 ft.) 
progress per month for the machine-boring on the 
west side and 15 metres (50 ft.) for the hand-boring 
on the east side. Yet the first year proved that 
additional efforts would have to be made if the tunnel 
were to be ready in time, for the work lagged behind 
on both sides ; the machine-boring only advanced 
an average of 524 metres (162 ft.) per month, whilst 
the hand-boring on the Myrdalen side, in spite of 
the greatest efforts with three 8-hour shifts during 
the twenty-four hours, and work only stopped from 
Sunday morning till Sunday night, only averaged an 
advance of 9} to 10 metres (31 ft. to 32 ft.) heading 
per month instead of 15 metres (50 ft.), which result 
in the plainest manner illustrated the extreme hard- 
ness of the rock. 

The method adopted on the west side was this : 
Eleven holes were bored, 60 to 70 millimetres (24 in. 
to 2¢ in.) in diameter, and 1.5 to 2 metres (5 ft. to 
64 ft.) deep, which were loaded and fired in three 
relays, so that the three middle holes were fired 
first, then the four nearest the centre, and last the 
four corner holes. At each blasting operation of this 
kind the advance was from 1.4 to 2 metres (44 ft. 
to 64 ft.), according to the nature of the rock; 
about 40 kilogrammes (88 lb.) of dynamite were 
used for eleven holes. The time between the 





blasts varied considerably, on account of the diffe- 
rent kinds of rock. The renroval of the débris 
and the fixing of the machines took from 4} to 
6 hours, whilst the time required for the boring 
varied from 5} to 30 hours. The advance wit! 
the Brandt boring-machine for the first four- 
teen months averaged 1.8 metres (6 ft.) per diem ; 
2 metres (64 ft.) had originally been reckoned upon, 
and 3 metres (9? ft.) per day were thought quite 
possible—an advance which was only occasionally 
effected at the start, when the rock consisted of 
slate. The hard rock, through which the tunnel 
“mene ged Ss, proved too much for hand- 
ring, coupled with which the remote position of 
the tunnel further enhanced the cost and trouble 
of getting labour. The result was that the comple- 
tion of the tunnel profile could not keep up with 
the machine-boring in the heading, and when it was 
about 1 kilometre behind the extended heading, 
machine-boring had to be relinquished. 

The slow progress on the east side of the tunnel 
effected by hand-boring, made the installation of 
some machine-boring plant necessary. But the 
contractors were anxious to avoid the construction 
of an expensive power-station, and first went in for 
electric boring-machines, as a progress of 20 to 25 
metres (65.6 ft. to 82 ft.) per month would suffice. 
This system was used for three months, being 
worked temporarily by a petroleum motor, after 
which time it was discarded. The boring-machines 
in question certainly used but little power—4 to 5 
horse-power per machine—but the work done was 
correspondingly poor. Further, the machines got 
warm in use, so that they required constantly to be 
changed, which necessitated a double set, and, of 
course, caused loss of time. The desideratum of a 
boring-machine is lightness of weight combined with 
great power ; that is to say, if this power is applied 
to the boring operation and nof unduly absorbed by 
the machine. In the matter of loss of power the 
electric and pneumatic boring-machines are about 
on a par. The pneumatic boring-machine, which 
two men can lift, and which is of about the same 
size as the usual electric boring-machines, uses 
some 15 horse - power, which it duly exploits in 
its work against the rock. The objection was also 
raised against the electric boring-machines that 
they could not be repaired on the spot, and that 
they were particularly exposed to damage in tunnel 
work. It should be remembered that this some- 
what unfavourable result dates back some years. 

Preference was therefore given to pneumatic 
boring-machines (from Fréhlich and Kliipfel) ; the 
Brandt hydraulic boring-machines would have been 
dearer, and the other would, it was hoped, ensure 
sufficiently rapid progress —viz., 40 metres (131 ft.) 
per month. The pneumatic system further had the 
advantage that the widening of the tunnel could 
be carried on simultaneously with the heading. 
This was an important point, as it every year 
became more and more difficult to obtain the 
necessary number of men for hand-boring. As has 
already been mentioned, auxiliary pneumatic boring 
was also subsequently resorted to on the west side, 
with the result that the two sides met on July 4, 
1902, a couple of months before the projected time. 
The completion of the tunnel, however, was delayed 
a year or two, owing to scarcity of labour, which 
delay, however, was without practical importance, 
as the adjoining sections of the line, built by the 
State, were no further advanced. 

The power for the installation on the east side 
was taken from the Kjés Fall in the Moldaa 
Valley ; the power-station, at the foot of the fall, 
was about 2 kilometres (1} miles) distant from the 
mouth of the tunnel. There were two turbines, 
each of 130 horse-power, and each with a direct- 
coupled dynamo. Only half the power was intended 
for the Gravehals Tunnel, the rest for other tunnel 
work done by the State itself. The current to the 
tunnel was transmitted at 2000 volts, and trans- 
formed at the tunnel mouth, being applied to the 
working of the air-compressors, ventilation, light- 
ing, &c. The air-compressors for the boring- 
machines consisted of two compressor cylinders of 
300 millimetres (12 in.) diameter and 300 milli- 
metres (12 in.) stroke, driven at 160 revolutions 
per minute. The air, compressed to 5 atmospheres. 
was conveyed to a receiver—10 cubic metres (60 
cubic feet capacity)—from which it was led through 
a 60-millimetre (24 in.) pipe to the boring-machine. 

The machine-boring on the east side commence! 
in May, 1899, with two boring-machines for t!c 
bottom heading. The work was carried on in 
similar manner to that on the west side, on'y, 
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owing to the smaller diameter of the bore-holes| movable on rails, which were 


pulled back some 


_40 to 35 millimetres (1.6 in. to 1.4 in.) —there | 20 to 30 metres (65.6 ft. to 98.4 ft.) during each 


had to be more holes, and they could not be | blasting. 
|machines was to place the vertical pillars in the 


made so deep as on the west side. As a rule 
the number of holes for the bottom drift was from 
21 to 23 ; the depth was between 1.2 and 1.5 metres 
(4 ft. and 5 ft.), and the advance for each blast 
was from 1 metre to 1.2 metres (3} ft. to 4 ft.). 
The quantity of dynamite used for each blast was 
about 20 kilogrammes (44 Ib.). Cleaning and fix- 
ing the machines for each firing took about three 
hours, and the boring of the holes, according to 
the nature of the work, varied from six to twelve 
hours, averaging eight hours ; so the rule was two 
blasting operations during the twenty-four hours. 
The advance was about 40 metres (131 ft.) per 
month, three sets of men being employed ; a more 
rapid progress would have entailed additional ex- 
pense, which the low contract figure (about 40 per 
cont. lower than the original Government calcula- 
tion) did not warrant. 

The bottom heading was widened to both sides, 
after which the upper portion of the tunnel was 
blasted. The removal of the débris was done by 
horses on a line of rails of 0.7 metre (2} ft.) gauge ; 
the fall of the tunnel to both sides materially 
facilitated the removal of the débris, although at 
the same time it made the bringing into the tunnel 
of working materials more troublesome. 

As the greater part of the tunnel did not require 
masonry lining, the section shown in Fig. 5, page 846, 
was the one generally adopted. Figs. 6 and 7 show 
sections for lining ; this lining was done with natural 
stones set in cement concrete (1 to 3), and with dimen- 
sions of 0.4 metre (1} ft.) and 0.5 metre (1.64 ft.). 
The dimensions of the tunnel drain, or gutter, are 
0.4 by 0.4 metre (14 ft.). In the centre of the 
tunnel there is a chamber of 12 metres (395 ft.) 
depth, 2 metres (6$ ft.) breadth, and 2 metres 
(64 ft.) in height, and refuge niches, 3 by 2 by 
1.5 metres (9.75 ft., 6.5 ft., 5 ft.), are to be found 
every 300 metres (984 ft.). 

Comparing the two boring systems used, the 
contractors have unhesitatingly pronounced in 
favour of the hydraulic, as far as the advancement 
in the heading is concerned. The daily progress of 
both systems could, no doubt, have been somewhat 
accelerated had it been found expedient to incur 
the additional expense of a more intense working. 
More than 20 per cent. additional advance per day, 
however, could hardly have been obtained, con- 
sidering the hardness of the rock through which 
the Gravehals Tunnel had to pass, even with a 
high intensified working. The contractor there- 
fore puts 2.40 metres (8 ft.) and 1.80 metres (6 ft.) 
per day respectively for the hydraulic (the Brandt) 
boring-machine, and the pneumatic (Frdélick and 
Kliipfel), as the absolute maximum capacity per 
day in rock like the Gravehals, and in works where 
the question of cost is not entirely ignored for the 
purpose of advancing a few inches further per day. 
An advance with the Brandt boring-machine, as at 
the Simplon Tunnel, of more than 5 metres (164 ft.) 
in the twenty-four hours would be an impossibility 
in rock like that the Gravehals Tunnel had to 
penetrate, even with the most reckless outlay. At 
the Simplon Tunnel money was, so to speak, no 
consideration, because the contractors, all told, 
received five times as much per metre as at the 
Gravehals Tunnel, of which total two to three 
times as much correspond with the portion of the 
work which approximately answers to the Gravehals 
Tunnel. In addition, a supplementary 20 per cent. 
or 4 on the Simplon contract sum was subsequently 
pa “ 

The same method of breaking the tunnel was 
used in both sections; the first heading was laid 
in the bottom, for the greater distance in the 
northern side (a, in Fig. 5); the heading was 
then widened to full tunnel width b ; the remainder, 
the roof or the arch, was done in one or two blast- 
ings (c and d together or separately, first c and 
alterwards d), according to circumstances. The 
latter course was adopted in order to facilitate the 
removal of the débris, as it was most advantageous 
not to get too much rock down in one blasting. 
lhe division of ¢ and d also made it possible during 
the winter, when labour was more plentiful, to blast 
long distances of the ¢ profile in the middle of the 
tunnel, and thus procure a reserve of blasted rock, 
which came in handy in the summer when there 
were fewer hands and less blasting. 

When pneumatic boring-machines were used for 
the profile sections ¢ and d instead of hand-boring, 
the work was done by means of large trestles, 


Another way of using these boring- 


extended drift, and then bore 2 metres (64 ft.) long 


| holes almost vertically upwards. These holes, pene- 


trating the tunnel-profile section c, could, when de- 
sired, be left unloaded, ready for firing when débris 
was wanting further out in the tunnel. The boring- 
machines, however, were eventually discarded for 
the upper part of the tunnel, and hand-boring 
alone resorted to ; for, according to the contractor, 
whichever boring-machine system may be adopted, 
so much is certain, hand-boring is the cheapest, 
even if one had the entire machine installation 
gratis. 

As the geological profile (Fig. 4) shows, the highest 
point of the Gravehals Mountain is about 1600 ft. 
above the plane of the tunnel. The greatest distance 
from any point in the tunnel to the surface, how- 
ever, was only about 1300 ft., and no high tempe- 
rature was therefore expected. It proved still lower 
than anticipated, never exceeding 11 Centigrade. 
This was no doubt due to the high elevation of both 
mouths of the tunnel above the level of the sea. 
After the meeting of the two sides all artificial ven- 
tilation was discontinued. 

The Gravehals Tunnel did not prove a remunéra- 
tive business for the contractors, owing to the ex- 
treme hardness of the rock, the unexpected rise in 
the price of labour, due more especially to compre- 
hensive State construction of railways, and to the 
unsatisfactory arrangement of payments on account, 
which entailed a very tangible 4 of interest to the 
contracting firm. Still the contractors maintain, as 
the sum of their protracted experience, that a tunnel 
of the length and section of the Gravehals, under 
similar local conditions, and otherwise subject to the 
same conditions as in 1895 as regards the nature 
of the rock, the price of labour, and payments on 
account proportionate with the actual value of the 
work done, can be built for 500 kr. (271. 15s. 6d.) per 
lineal metre—that is, by contractors—or 81. 10s. 
per lineal foot, and they would not ask any more, 
perhaps rather a little less, should a similar con- 
tract be open. Figs. 8 and 9 show respectively 
the contour of the conntry at Opset and Myrdal 
Stations. 

Two kilometres (1} a east of the Gravehals 
Tunnel, 52 kilometres (325 miles) from Voss, is 
another long tunnel, the Reinunga Tunnel, which 
begins in the Styvedal and ends in the Bodladal. 
The railway line is located high on the mountain 
side running along the Reinunga and the Seltuft 
Lake, some 150 metres (492 ft.) above the rvad. 
The country is very wild there, and more especially 
in Bodladal falls of rock and snow avalanches are 
of frequent occurrence ; the conditions for labour 
were, therefore, also very unfavourable. The tunnel 
is 1593 metres (5217 ft.) long, and rises the whole 
way at the rate of 1 in 53, unlike the Gravehals 
Tunnel, which, as mentioned above, is higher in 
the middle, with a slight fall to both ends, so 
that in this respect the conditions were less 
favourable at the Reinunga Tunnel. The section 
of the latter tunnel is the same as at the Gravehals 
Tunnel. 

At the Reinunga Tunnel hand-boring alone was 
used at the beginning, but later on the available 
power from the Kjés Fall power-station (built for 
the east end of the Gravehals Tunnel on the 
condition that the State could utilise 100 horse- 
power) was resorted to, and electric boring- 
machines installed, four in number. he work 
here was carried on in a different manner from 
that adopted in the Gravehals Tunnel. Instead of 
pushing ahead with a bottom drift, quite a short 
top drift was used at the Reinunga Tunnel, or, in 
other words, the whole of the section was worked 
at one time. The progress in the latter tunnel 
with full profile was at times 20 to 22 metres 
(654 ft. to 72 ft.) per month, with dynamite con- 
sumption about the same as had been used for the 
drift alone in the Gravehals Tunnel. The engi- 
neers of the two tunnels have criticised their re- 
spective methods somewhat severely, without any 
very convincing results to outsiders. 

The climatic conditions were very trying at these 
two tunnels : at the Gravehals Tunnel, for instance, 
the work on the west side was once stopped for a 
month and a half through an avalanche carrying 
away a portion of the machine-house, and on 
another occasion for about two months, owing to 
there being no water obtainable, not to mention 








other trials and difficulties Also at the Reinunga 


Tunnel the desolate location and the severity of 
the climate made themselves severely felt. 

On the railway east of the mountains there are 
also several important tunnels, the longest of 
which is the Haversting Tunnel, beginning about 
15 kilometres (9.3 miles) south of Gulsvik, and 140 
metres (460 ft.) above the level of Lake Kréderen. 
The length of this tunnel is 2300 metres (7644 ft.). 
Work was commenced in the spring of 1903 from 
the west, and in October of the same year from the 
east. To begin with, nine men per shift were cm- 
ployed, and an advance of 15 metres (50 ft.) per 
month was calculated upon ; the actual advance, 
however, was only 12 metres (89} ft. per month. 
Then a contract was made, 100 metres (328 ft.) 
advance for 20,000 kr. (‘11001.) piece-work, and the 
advance rose to 15 to 16 metres (0 ft. to 524 ft. per 
month), but the rock then became harder—newer 
gneiss, with streaks of felspar and,quartz. Then 
three shifts of eight men were tried, which did not 
work satisfactorily, so two shifts of ten men were 
adopted, resulting in an advance of 20 metres 
(65.6 ft.) per month, and the men were encouraged 
with a system of premiums, They earned 5 kr. to 
6 kr. per day. Artificial ventilation became neces- 
sary when a distance of 500 metres (1640 ft.) had 
been reached. Another tunnel—the Gulsvik—is 
418 metres (1371 ft.) long. Figs. 10 to 13 are 
views reproduced from photographs taken on 
different parts of the railway. 








INSTITUTION OF MECHANICAL 
ENGINEERS. 

An ordinary general meeting of the Institution 
of Mechanical Engineers was held on Friday last, 
the 17th inst., at Storey’s Gate, Westminster, the 
President, Mr. J. A. F. Aspinall, occupying the 
chair. After the formal business, which included 
the announcement of a long list of new members, 
&c., the President made a brief statement. with 
reference to the summer meeting for the coming 
year. He announced that arrangements had been 
made to hold, in the summer of 1910, a joint 
meeting in this country with the American Society 
of Mechanical Engineers. -A preliminary pro- 
|gramme had been drawn up, according to which 
|the meeting would be held partly in Birmingham 
and partly in London. He felt sure, Mr. Aspinall 
continued, that all members who had enjoyed the 
visit to the United States would remember the 
cordiality with which they had been received over 
there, and how ready their hosts had been to supply 
them with information, and to throw open their 
works, to the visitors. He hoped that the members 
of the American Society of Mechanical Engineers 
would everywhere meet with similarly hospitable 
treatment on the occasion of their forthcoming visit 
to this country. 


Compound Srress ExpeRIMENTs. 


A paper entitled ‘* Mild-Steel Tubes in Compres- 
siou and Under Combined Stress ” was then read in 
abstract by Mr. William Mason, of the University 
of Liverpool. This was followed by a paper en- 
titled ‘‘Compound Stress Experiments,” which 
was summarised by the author, fessor C. A. M. 
Smith, of the East London College. The two papers 
were taken together for discussion. We print om 
_—- in extenso on other pages in the present issue, 
and, before passing to the discussion, need, there- 
fore, merely refer to a few supplementary remarks 
made by the authors. 

Mr. n pointed out that tubes had been 
fixed upon for his experiments because they allowed 
only a comparatively small range in the intensity 
of the stress. Taking, for instance, two specimens 
for compression, one solid, of lin. in diameter, 
and the other, a tube, of 3-in. bore and 14-gauge 
thickness, for the same deviation of the line 
of loading from the axis of the specimen, there 
would be six times the range of stress in the 
solid specimen as compared with the tube. With 
any large deviation, there would be a gradual bend- 
|ing over of the specimen, and the change from 
elastic bending to partially elastic bending must 
| be very gradual. It was extremely important that 
the loading should be made as nearly axial as 
possible, deviation being either allowed for or 
minimised. 

Mr. Mason also referred to some test-specimens 
which he exhibited on the table, some of which had 
been reproduced in Figs. 10 to 13 of the paper. He 

| pointed out that in em several of the markings 
‘on the exterior exactly corresponded to those in 
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the interior ; the lines of yielding had therefore 
gone right through the wall of the tube. The 
amount of yielding on the tube which had occurred 
at the formation of these lines was extremely small, 
and an increase of something like 10 per cent. on 
the elastic deformation of the tube was sufficient to 
—— the lines. The lines were produced, there- 
ore, practically simultaneously with the commence- 
ment of yielding. 

Mr. C. A. M. Smith exhibited several diagrams 
which were further illustrative of the work and 
apparatus dealt with in his paper. Referring to 
the sphingometer, he said the whole object of the 


instrument was to detect whether the specimen | 





It was 


under test was being uniformly loaded. 
believed that there would be uniformity of loading, 
but it was considered well to endeavour to check 


it. The results obtained were surprising, and 
showed that even with the utmost possible care 
true axial loading was not possible. It had been 
thought advisable to have some rough-and-ready 
method of checking the results, and at the sug- 
gestion of Mr. Scoble he had fitted up a rough 
workshop instrument which consisted of two 
Sa of large diameter secured, top and 

ttom, to the specimen. Three corresponding 
points were fixed in these flanges at 120 deg. The 
specimen was put in the machine, with the load at 
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zero. Readings were taken with the ordinary 
micrometer at these points, and then the load was 
applied. As the load was applied further micro- 
meter readings were taken. That had been done 
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at the East London College, and it was found that 
the curves obtained were practically the same 2s 
were got from the instruments. Obviously, this 
method of measurement was not very refined, but 
it served as a very good check. This confirmed the 
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fact om there was variation in stress distribution 
as shown. 

ile wished particularly to emphasise the fact 
that as the load was increased there was a tendency 
for the ratio of the maximum to the mean stress to 
decrease ; the ratio was very much greater at low 
loads. In this connection Mr. Smith exhibited 


disgrams similar to, but not identical with, 
Fivs. 12 and 13 of his paper. These curves 
showed the actual. readings from the strips. At 
any pomt the ratio of the maximum to mean 
stress 


could be determined, either by plane 
gevinetry or by substituting the formula given in 
the paper, and plotted im the form of the curve 


10. Myrpat Sration. 








Fig. 11. 











shown in Fig. 1, on the opposite page. This curve 
showed the ratio to be very great at the commence- 
ment, but gradually steadying down into something 
practically constant. 

Mr. J. J. Guest was the first speaker in the dis- 
cussion. He did not consider that the authors had 
explained the general aim they had in view with 
sufficient fulness. The position was as follows :— 
If a specimen were put in an ordinary testing- 
machine and pulled, it would be found to break at 
so many pounds per square inch. A tension member 
in a bridge could be directly compared with the 





result of this test. Suppose, however, that a piece 
of mild steel in an unstayed boiler were considered, 


THe Harpancer Snow-Fie.p. 








Fic. 13. Mourn or tHe Remnunca TUNNEL, 


there was a hoop stress round the boiler and a 
lengthwise stress also. The material was therefore 
subjected to tension in two directions at right 
angles. Ordinary experiments in a testing-machine 
gave no clue as to whether the second tension 
affected the capacity of the material to withstand 
the first tension, and it was on this point that Mr. 
Smith and Mr. Mason had been working. In the 
case of the crank-shaft referred to by Mr. Smith, the 
second stress was of the opposite nature to the 
first—i.e., if one was a tension, the other was a 
compression, and vice versd. 

He had himself made a certain range of experi- 
ments, which, although they were not a complete 
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solution, convinced him that, for ductile mild steel, 
the shearing stress was the governing factor. Mr. 
Smith and Mr. Mason had extended this research. 
He wished to criticise Figs. 15 and 16 in Mr. 
Mason’s paper, as he did not think that they 
represented matters quite fairly. Mr. Guest pro- 
ceeded then to draw on the blackboard the diagram 
reproduced in Fig. 2 herewith, in explanation of 
his remarks. The small figures in the quadrants 
show the nature of the stresses applied within the 
range of their respective quadrants. Mr. Mason 
had tested the material in axial tension, and found 
it to give at a certain point A. He had also carried 
out experiments corresponding to the boiler type, 
and subjected the test-pieces to equal tension both 
longitudinally and laterally, obtaining the point B, 
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the yicld-;oint for combined axial and hoop 
tension. If tension were put on the material up 
to a point C, then tension in a perpendicular 
direction could be put upon the material up to 
the amount A B before the material yielded. The 
second tension, at right anzlcs tu the first, would 
not affect the capacity of the material to with- 
stand the first at el! un'cs3 this limit were passed. 
Dealing with combined tension and compression 
stresses, Mr. Mason hed put the material in pure 
compression and obtained a poiat at E (or K) 
showing the yield-point. Actually it was K that 
Mr. Mason obtained. In tension and an equal 
compression combined, he found that he was able 
to npply only about half the previous stresses, 
and obtained tle point F. The second stress in 
this case had a great effect on the = re of the 
material to resist the first stress. With stresses 
equivalent to three-quarters tension and one- 
quarter compression, a point G would have been 
obtained on the fairly straight line EA. To 
get the point H, Mr. Mason had applied a com- 
pression in one direction, and an equal compression 
in a direction perpendicular to it. This is the oppo- 
site to the case of double tension—the point B. 
This quadrant then gave the limiting loads in a 
perpendicular direction. that might be added to 
material under compression, without affecting it. 
Mr. Mason’s research had located points B, A, F, 
EK, H, but he (Mr. Guest) did not think that he 
should duplicate the diagram by reflection in the 
line BH. The points K and E really represented 
axial and hoop compression respectively, and 
the points A and L respectively axial and hoop 
tension, and duplication suggested that all these 
points had been obtained by Mr, Mason, which was 
not actually so, L and EK not having been obtained. 

Mr. Smith, among others, had criticised ad- 
versely the use of tubes, but’ he (Mr. Guest) 
believed that tubes were very suitable for some 
experiments. In his own research he had obtained 
a series of points running from A up to B and 
along BX towards the point L, and also from A 
towards F. In the further work Mr. Mason had 
obtained the point H, while: Mr. Smith had ob- 
tained a number of points a.ong the line A E, which 
for the materials dealt with completely settled the 
vexed question of the crank-shaft. The portion 
from F to K was the more difficult to determine. 
It would now appear that the whole problem of 
compound stresses in mild steel had been fairly 
solved, although Mr. Mason should fill in the line 
E H as completely as the figure had been filled in 
from E to A and B. 

It was fortunate that, although working inde- 
pendently, Professor Smith and Mr. Mason had 
attacked the problem from quite different points. 
It would be noticed thit the points of Mr. Pincers 





stress-strain curves did not fall so exactly on the 
mean curve as Mr. Smith’s points. He thought that 
would be accounted for partly by the instabilityf 
the material in Mr. Mason’s experiments—secon- 
dary flexure troubles—and partly because Mr. Smith 
had aimed at a much higher degree of precision in 
his observations, taking into account also the stress 
distribution, which he actually measured. He had 
no doubt that the axes of stress and of the specimen 
were never really coincident. The testing-machine 
was not a precision tool, but a weighing-machine, 
and too much should not be expected of it. 

Mr. Smith had stated that pure torque had not 
been obtained in his (Mr. Guest’s) experiments. 
He might say, however, that the stops taking the 
lower bars had been carefully set up in the various 
experiments, and almost the same arrangement of 
bicycle pulleys as Mr. Smith used, were employed ; 
the speaker did not think that there was very much 
bending. Any bending which took place was 
noticeable in the torsion mirrors of the extenso- 
meter he had used, and could be watched. It was 
only of serious amount in those of his experiments 
which were so marked. Mr. Smith had criticised the 
use of tubes. In reply to these remarks, he thought 
that the split-collet arrangement would hold 
the tubes without undue distortion. In his own 
experiments he had used solder, and had not found 
that it injured the tube. Of course, it was well 
away from that part of the tube where the instru- 
ments were attached. Mr. Smith had further 
stated that the material was not isotropic: this was 
a difficult matter to disprove. His (Mr. Guest’s) 
tubes had been carefully selected, and their density, 
which was in each case checked, precluded the 
existence of the defects known to occur in tube or 
wire-drawing. In an overdrawn tube, these defects, 
arising from the flow of the metal in the die, might 
be so great as to cause small diagonal internal splits 
in the wall of the tube. The tubes he used were 
round and uniformly thick within close limits—never 
i000 in. out, as were those used by Mr. Mason, but 
were less than , gy, in. out. The material of the tubes 
was checked for isotropism by the method of ap- 
plying the stresses, the material being first made 
to yield under stresses p, and p,, as shown in Fig. 3, 
and then a test made with the values of p, and p, 
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interchanged. Also tests could be applied pro- 
ducing~ stresses such as p, and p, in Fig. 4, and 
other tests could be made in which the sides of 
the element might have a different position, such 
as indicated by broken lines. 

The difficulty of making accurate measurements 
of areas subjected to the loads was met by 
weighing the tubes in air and in water, from 
which the volume and density were calculated. 
If there were flaws, the density would be low. 
The tension tests were always found to give a 
high yield-point stress, which was also against the 
existence of flaws. The chief point raised by 
Mr. Smith was that tubes when loaded in com- 

ression might fail by reason of secondary flexure. 

ésts in which this occurred had, of course, to be 
rejected. Dealing with the sixth objection of 
Mr. Smith to the tubes—namely, that engineers 
did not seem to have confidence in tests upon 
them—the speaker would say that engineers knew 
what were the chances of flaws in cheaply-made 
tubes, and so might be unjustly suspicious of tests 
made on good tubes. 

In conclusion, Mr. Guest said that the work 
done by the authors covered the two-stress range 
on soft mild steel completely. Probably both had 
serious set-backs in the course of their experi- 
ments-—especially was this probable in Mr. Smith's 
work, for he had dealt with refinements of measure- 


ment to {the degree of jam iN, upon specimens 
under very high stresses. When listening to a 
paper, and looking at a point on a curve, it was 
probably not realised that it took 70 observations 
or thereabouts to get it, with perhaps three or 
four months of preliminary work. Finally Mr. 








Guest remarked that, although this work on 
mild steel was now completed for stresses in two 
dimensions, it would be of great scientific in- 
terest to have the results of some experiments 
on similar material under stresses in three dimen- 
sions. Practically, yielding occurred at the sur- 
face of a body—the third stress being zsro o1 
nearly so. It had long been well known that cast 
iron gave way under tension only ; it would be of 
great interest to know what caused elastic failure 
in the other materials used in engineering work. 
Was there an abrupt change, or some continuous 
general law’ He hoped that the East London 
College and the University of Liverpool would 
continue to encourage these investigations. 

Mr. C. E. Stromeyer followed and referred to a 
diagram he had placed on the wall on which he had 
shown curves representing the extent of the work 
of Mr. Guest, Mr. Smith, and Mr. Mason; the 
diagram served to explain a point to which he 
wished to draw attention. his was the fact 
that the work of these experimenters when com- 
bined still left gaps in the field of investigation 
at points having reference to conditions exist- 
ing under hoop-compression and hoop - tension. 
The rest of the field had now been fairly covered. 
It would, he thought, have been a great advantage 
if Mr. Mason could have given the hoop-tension, 
and he did not think there would have been any 
difficulty in compressing the tubes circumferentially ; 
certainly he might have got hoop-compression. It 
would have been very interesting to have had those 
two points, as they would have completed the curve. 
Each material, he thought, had a characteristic curve 
of its own, and if it were possible t» get the circle 
for each material, it would be an advantage. 

Mr. Stromeyer then proceeded to deal with the 
stresses in the diagrams. According to Rankine’s 
formula 


8, =P +/+ 2 and 8, =4-4/?* 2 
1-9 4 qd 7s z°¢: 


Now, he gathered that Mr. Smith thought that 
the material gave way whenever the difference be- 
tween the maximum and the minimum stresses had 
a certain value. That would actually mean that for 
very high stresses, so long as both were kept to 
the same intensity, the process might be carried to 
infinity. That was the way in which the speaker read 
the paper, and he supposed engineers generally 
would so read it. 

With regard to the extensometers, it had always 
been the speaker’s view, since he had first handled 
them in 1880, that several instruments should be 
used on difficult work. The first time he had used 
an extensometer (one of his own make) he got up 
to the elastic limit instead of the yield-point. He 
had been at first-unable to explain this, but ulti- 
mately found that it was due to unequal loading. 
Since then he had always used at least two extenso- 
meters ; and during some experiments on Blackfriars 
Bridge, and on the swing-bridge at Glasgow, he 
had used three instruments—especially in the 
latter case—at the top, and three at the bottom of 
each member. He was thus able to get not only 
the mean stress, but also the bending. He had 
a few objections to the use of the coiled metal 
strip. He thought it should nof be of a different 
material to the test bar; if the test bar were of 
steel, the metal strip should be of steel ; and if the 
bar were of brass, the strip should be of brass. In 
this way possible differences due to temperature 
would be got ridof. In recent experiments he had 
been making, the coils had been in a state of 
strain, and there had been a slight elastic lag. 
This was masked by the elastic lag in the coil, and 
thus did not appear in the final result. He quite 
appreciated the fact that the instrument was a most 
beautiful one for giving the elastic limit and the 
yield-point, but he did not think it would answer 
the purpose for some of the elastic determinations. 

Mr. Stromeyer, continuing, said that he wished 
both authors had given fuller details. Mr. Smith 
had only given one curve, while Mr. Mason hac 
given twenty curves. He thought it would be ad- 
vantageous for the Institution to possess, at least 
in manuscript, more complete details of the actual! 
tests conducted, and more curves for them than 
were given in the papers. Mr. Mason, in the 
second table in his paper, had given tests in 
Group I. under actual compression and hoop-ten- 
sion, the results ranging from 7.63 tons to 8.40 
tons. In Table V. (Group I.), which the speake1 
assumed to be similar to the previous tables, tlic 
axial compression and hoop-tension was given is 
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7.6. That did not represent either the mean of 
the lot, nor any of the single figures, and the 
speaker could not see why in some cases the mean 
had been given, but, in this case, apparently the 
minimum adopted. There were other tables with 
similar discrepancies for which he could find no 
meaning. He was, however, greatly pleased to 
tind that these experiments on compound stresses 
were progressive, as it was a matter that he had 
long advocated. He had mentioned it in his 
boiler book, which appeared in 1893. 

The President then stated that the authors 
would reply to the discussion in writing.* He also 
announced that an extra general meeting would be 
held on Friday, January 7, when papers on ‘‘ The 
Application of the Pitot Tube to the Testing of 
Impulse Water-Wheels,” by Mr. W. Rankine 
Kckart, and on “‘ A Visit to the Power Plant of 
the Ontario Power Company at the Niagara Falls,” 
by Mr. C. W. Jordan, would be read. 








COMPOUND STRESS EXPERIMENTS.+ 


By C. A. M. Sarru, B.Sc., Associate Member, Assistant 
‘Professor of the East London College (University of 
London). 

(I.) Theories of Elastic Failure.—The object of this 

aper is to give certain experimental results which have 
as obtained upon solid-steel bars subjected to com- 
pound or combined stress. An attempt is made to indi- 
cate briefly the methods used during the experiments. 

The practical results of such experiments are chiefly 
connected with the design of crank-shafts, and that matter 
is therefore discussed. 

The following systems of loading the specimen were 
adopted, and in each case the maximum stress on the 
material at elastic failure was noted :—(1) Compression 
only ; (2) torsion only; (3) combined compression and 
torsion ; (4) tension only ; (5) combined tension and tor- 
sion. The notation for such stresses used throughout the 
paper is :—For compression, + p; for tension, — p; for 
torsion, q. 

There are four theories of elastic failure of materials :— 

(1) The Maximum Principal Stress Theory.—This is 
known as the Rankine theory, and may be calculated by 


the formula Hehe % 
p : " ‘ 
2* J? +g = C). 


(2) The Maximum Principal Strain Theory.—This is 
known as St. Venant’s theory, and may be calculated by 
the formula 


i {3 ° Je +q- : (= /2 +@)} = Cy 


(3) The Maximum Shear-Stress Theory.—This has been 
called, for mild steel, Guest’s law, and may be calculated 


by the formula Da 
2 
J + = Cp 


(4) The Internal-Friction Theory.—This is known as 
Navier’s theory and may be calculated from a formula :— 


/ B+ i Sec p- tan ¢ = CQ, 


The first two formule are to be found in all text-books 
on the strength of materials. 

The results of the author’s experiments show that for 
mild steel elastic failure takes place by reason of the 
maximum shear stress under all conditions of loading. 

(II.) Previous Experiments.—In order that the object of 
the investigations may be. fully understood, it is thought 
advisable to mention a few facts of especial interest to 
members of this Institution. In the year 1900 Mr. J. J. 
Guest? published the results of some experiments made 
upon tubes subjected to tension, torsion, and internal fluid 
pressure. Nine steel tubes were used. These experiments 
did not, for some time, receive very much recognition, prob- 
ably for two reasons :—(1) A great deal of space was occu- 
pied in the paper embodying the results, with a descrip- 
tion of the instruments used ; (2) engineers are sceptical 
about results, as to elastic strength of materials, obtained 





upon tubes.§ Mr. Guest’s experiments,|| and the prac- 
tical results of the deductions to be made.from them,% 
have heen discussed by the author. . Thé correspondence 
which followed the publication of these analyses of 
Mr. Guest’s work in ecsssnese was’ maintained for 
several months. 

Reference will be made to probable sources of error in 
the-e experiments which may have considerably affected 
the results. Mr. Guest showed that the shear stress at 


elastic failure was more constant than the principal stress 
or the principal strain when the material was loaded in 


*“ [A contribution to our Correspondence columns, by 
Mr. ©. A. Smith, bearing upon the discussion at the 
Institution of Mechanical Engineers, appears elsewhere 
in this issue.—Ep. E. 

+ Paper fead before the Institution of Mechanical 

ngineers, December 17, 1909. 

+ fnilccaphtent Magazine, 1900. 

S See letter to ENGINEERING, page 238, February, 1909, 
by Mr. W. A. Scoble. om z 

rte, suest’s La ’ . ” o [ > 
a — w on Combined Stress,” ENGINEERING, 
© aug ’ > 
7m Guest's Law of Combined Stress—the Case of the 
vank-Shaft,” ENGINEERING, April 23, 1909. 





tension and torsion. In 1906 Mr. Walter Scoble attempted | ' 
to solve the problem by. conducting tests upon material specimens is that the stress distribution during a torsion 


subjected to combined bending and twisting. 
periments seemed to confirm the above. 


The great advantage to be gained b using tubular 


These ex- | test is the same over all of the material. 
Although a 


Preliminary experiments were made upon both solid 


system of loading by combined bending and torsion was and tubular mild steel specimens, and it was then decided 
adopted, there was no evidence to show that the material | to use solid bars. 


did not fail by reason of a shear stress due to a combined 


stress of tension and torsion. A difficulty was experi- | the author's experiments quoted in this paper a s 
For the tests pub-| of 1 in. diameter was used. 


enced in locating elastic breakdown. 
lished the average variation from the mean is, for the 
shear-stress theory, 3.72 per cent., and for the maximum 
principal stress theory 18.3 per cent. In America, Pro- 
fessor E. L. Hancock} attacked the problem, but he 
obtained contradictory results. The author has dealt 
with the work of Mr. Scoble and Professor Hancock 
elsewhere.t ‘The experiments of Professor Hancock 
appear to refute the shear-stress theory, but the varia- 
tions in the results are so great that it cannot be said 
with certainty that they confirm or reject any of the 
theories of elastic failure. 

It may be mentioned that Mr. Laurence B. Turner has 
compared the elastic failure of steel tubes subjected to 
simple tension and simple torsion.§ He says :—‘‘ Nine- 
teen comparisons in simple pull and simple torque having 
been ra it is found that the difference between the 
shears is generally small.” The author has published 
results on copper tubes,|| solid steel specimens,‘ hollow 
machined steel specimens,** and various non-ferrous 
materials. + + 

All of these experiments have been made by inde- 
pendent investigators, and have caused considerable dis- 
cussion in the technical journals. From the very nature 
of the problem, it was inevitable that any new formula 
recommended would n experimental results for its 
support before it would be accepted. Such experimental 
ak involves new apparatus, and requires the considera- 
tion of many details which, at first, appear extraneous to 
the work, and are in themselves in the nature of prelimi- 
nary researches or experiments. More than 300 tests 
have been made at the East London College—most of 
them included about seventy readings of extensions. It 
is impossible to include a full account of such work in 
any one paper, but throughout the author has endea- 
voured to give references to enable those interested to 
investigate such details. 

After a careful study of the Proceedings of the tech 
nical societies, it was evident that the engineers demanded 
further evidence concerning the behaviour of mild steel 
under combined stress. In June, 1903, Mr. William H. 

w, in the ‘‘ James Forrest ” lecture, commented upon 
the need of further research work on the subject.t{ In 
1906, Mr. C. E. Stromeyer said that “‘he trusted that the 
question of compound stresses would, if possible, be 
taken up by the Institution.”§ § 

(III.) Solid-Steel Bars Used.—This was the problem 
which offered itself for solution when the research work 
was commenced some years ago by theauthor. Mr. Guest’s 
experiments, while fully appreciated by a few people, 
were either not very well known, or not sufficiently con- 
peng | to influence the general body of engineers. More- 
over, there was only evidence that the law held for a com- 
bination of stresses due to tension and torsion. Lord 
Kelvin had suggested that a compression load, in com- 
bination with a torque on mild steel, would raise the 
yield-point of the material. If this were proved to be the 
case, the shear-stress theory of elastic failure would seem 
to break down, It was therefore necessary to make ex- 
periments upon steel, not only for a combination of 
tension and torsion, but especially for a combination of 
compression and torsion. 

Preliminary experiments caused the author to adopt 
solid steel specimens. He found that tubes were un- 
satisfactory, for the following reasons :— 

1. It is only possible to apply a tension load by grips 
which cause distortion, or by means of solder, which 
necessitates heating the ends of the tubes. 

2. The material is not isotropic. Annealing reduces 
this evil, but it seems to be doubtful whether it entirely 
removes it.|| | 

3. Difficulty of making accurate measurement of areas 
subjected to the loads. 

4. With thin tubes strain-measuring instruments are 
not easily secured to the specimen. 

5. When loaded in compression, the tubes may fail by 
reason of secondary flexure. 

6. Engineers do not seem to have confidence in the 
elastic breakdown tests made upon tubes. 





* Philosophical Magazine, vol. xii., page 535. 

+ Philosophical Magazine, vol. xii., page 418. 

+ ‘*Some Experiments on Solid-Steel Bars under Com- 
bined Stress,” ENGINRERING, August 20, 1909. 

§ “Elastic Breakdown of Materials Subject to Com- 
pound Stress,” ENGINEERING, February 5, 1909. 

| “Strength of Pipes and Cylinders,” ENGINEERING, 
March 5, 1909. 

{ ‘* Some Experiments on Solid-Steel Bars under Com- 
bined Stress,” ; arenenetnng August 20, 1909. 

** Journal of the Junior Institution of Engineers, 
July, 1909. 

++ ‘‘ Elastic Breakdown of Non- Ferrous Metals.” 
Paper read before the Institute of Metals, October, 1909. 
ENGINEERING, October 29 and November 5, 1909, 

tt ‘Some Unsolved Problems of Engineering.” Pro- 
ceedings of the Institution of Civil Engineers, vol. cliv. 

§ § Proceedings of the Institution of Mechanical Engi- 
neers, 1906, page 38. 

\\\| The matter is discussed in Science Abstracts, No. 1225, 
1908, and No. 965, 1909. Experiments were made to deter- 
mine the effect of extension, flexure, and torsional strain 
on iron wires. In the latter abstract we read: ‘‘ metals 
are only rendered isotropic to a very approximate extent 
by annealing.” 





(IV.) Tension and Compression Tests.—In most of 
imen 
é The length between 
the shoulders was 4} in. The reason why similar 
specimens were used for torsion, tension, compression, 
and combined stress tests was that it was desired to 
make them interchangeable for elastic range tests.* The 
ratio of the length to the diameter was sufficient to ensure 
that, unless the loading during a compression test was 
placed with considerable eccentricity, the yield-point in 
compression would be reached before the specimen failed 
asastrut. If the loading is directly through the axis of 
the specimen, it is safe to make this ratio 20 for a mild- 
steel specimen. 

Previous experiments with various grips were made, 
and as a result the specimens were rads with screwed 
ends, gas-threads being used. The general shape of the 
specimen and the arrangement of the apparatus is indi- 
cated in Figs. 1 and 2, page 850. The screwed ends were 
—s fitted to the tension-grips and the compression- 
caps. The centre 4} in. of the specimen was turned 
parallel to 1 in 2000. Torque-bars were fastened by set- 
screws which fitted directly on to the specimen, at the 
top and bottom, as shown in Fig. 1. 

A 50-ton Wicksteed testing-machine was used for the 
application of tension and compression loads. Ball-bear- 
ings were fitted so that the specimen was free to revolve 
when tested in torsion. 

The torque bars were flexibly coupled together and 
moved simultaneously, the friction of the ball-bearings 
being thus eliminated before a reading was taken. 

_ For measuring strains produced by tension or compres- 
sion stresses, the sphingometer was used. An earlier 
form of the instrument is possibly known to members of 
this institution,+ and the improved type has been de- 
scribed in detail recently by the author.t It was neces- 
sary to make a number of preliminary experiments upon 
columns in order to determine the most suitable propor- 
tions for the specimens used in the compressibn tests. It 
was anticipated that there would be difficulty in securing 
axial loading for the compression tests, and for that 
reason some new method of measuring strains was con- 
sidered desirable. Since the accuracy of the experiments 
recorded depend upon the instrument, a brief description 
is given, and an isometric projection and photograph are 
shown in Figs. 3 and 4, page 850. 

Two carriers are fastened to the specimen, each by 

three set-screws. The distance apart of the set-screws is 
the gauge length, and can be accurately measured. Three 
strain-recorders, in planes of 120 deg., indicate the 
‘*stretch” of the specimen in these three planes.» Each 
strain-recorder is calibrated separately and at the com- 
mencement of every test. The sensitiveness of the three 
strips may be varied as rapidly as the springs of a steam- 
engine indicator. Appendices II. and ILI. give proofs 
that the mean extension of the three strips is equal to the 
extension of the specimen as a whole, and that, given the 
readings from the three strips, the maximum stress, as 
well as the mean stress on the specimen, can be deter- 
mined. The whole object of the sphingometer is to enable 
the maximum stress at elastic breakdown upon a speci- 
men in tension or torsion to be calculated. 
_(V.) Torsion Tests.—Fig. 1 (p 850) gives a general 
idea of how the torque was applied to thespecimen. The 
torque-arms were actually secured by means of set-screws 
let into countersunk holes in the specimen. From the 
end of each torque-bar a cord was carried over a bicycle. 
wheel and fastened to a knife-edge, upon which rested a 
hollow bar. A tray was hung by a knife-edge on the 
centre of this bar, and weights, marked W, were placed 
in the tray in order to apply a torque. 

From the arrangement of the pulleys shown in the 
sketch it will be seen that every effort has been made to 
eliminate bending during the application of the torque. 
Owing to the longer distance between the points of sup- 
port of the specimen, the stress caused by Cendieer- due 
to bad application of the torsion load—is greater during 
a tension than during a compression test. 

A probable source of error in Mr. Guest’s experiments 
may now be explained. He used long torque-bars at the 
top end of the specimen, and two shorter bars at the 
bottom end. These two lower bars were brought against 
stops. The advantage of this arrangement was that it 
was only necessary to use one tray and one set of weights ; 
but it 1s doubtful whether the two shorter bars were 
stopped in a satisfactory fashion. If only one lever had 
been resting on the stop, considerable bending resulted. 
It is almost certain that unequal springing took place, 
which caused unequal forces at the end of the torque-bars. 
This in turn caused bending of the cimen, and it is 
probable that the stress caused by such bending was 4 or 5 
per cent. of the total stress. An example, selected from 
the author’s data, may make this point clearer. During 
the torsion tests the weight in the scale-pan at elastic 
failure was about 100 1b. Let us assume that the differ- 
ence between the forces at the end of the torque-arms was 
30 lb. Then, since the distance between the spherical 
seats of the tension grips was 21 in. and the torque- bars were 
secured 8 in. from each spherical seat, we should have had 


* Journal of the Junior Institution of Engineers, pages 
562 and 573. 

+ “A Method of Detecting the Bending of Columns,” 
Proceedings of the Institution of. Mechanical Engineers, 
1908, Part 3, page 699. 

+ Journal of the Institute of Metals, 1900. EnNcinper- 
InG, October 29, 1909, 




























































With non-axial loading, and a homogeneous material, the 
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a bending moment on the specimen caused by the un- | 


balanced force of 301lb. This force would procuze a 
stress of approximately 1500 lb. per square inch on the 
specimens used, The stress on such a specimen, at yield- 
point, obtained by a pure torque was 18,000 Ib. per 
square inch. Thus an error of 10 per cent. could be easily 
caused by using stops. This method of loading was, 
therefore, aban ieee ol the author, and the arrangement 
shown in Fig. 1 was adopted. 

Incidentally it may be mentioned that the treatment 
of. the tubes used by Guest, between the experiments 
made upon the same tube, may have affected their elastic 
properties, especially if there was any interval of rest. 

In the author’s experiments the torsional strain was 
measured by means of a sphingometer strip shown at T, 
Figs. 3 and 4, annexed. This was placed at right angles 
to the strips used in the tension and compression tests. 
The strip was calibrated for each test. full descrip- 
tion of this additional fitting, together with a proof of the 
accuracy of the method employed for calibration, has been | 
published. * 

By the use of ball-bearings in the testing-machine and | 
the pulleys the effect of friction was reduced to a mini- 
mum em was negligible. 

The sphingometer strips rendered it a simple matter to 
record any strain, however small. 

(VI.) Zhe Yield-Point.—In the experiments recorded 
(SS specimens) the elastic limit and the yield-point coin- | 
cided. In the case ef perfectly homogeneous specimens 
loaded in tension and compression in such a manner that 
the load passes through the axis of the specimen—and con- 
sequently there is no bending—the yield-point is marked | 
by a rapid increase of stretch which takes place for a | 
small addition of load. The author’s experiments showed | 
that the load never is acting exactly through the axis of | 
the specimen. Some of the material used (SS specimens) | 
was remarkably homogeneous, but the load was always | 
slightly non-axial. In such a case there will be at appa- 
rent ‘‘elastic-limit effect” if an extensometer is used | 
which merely measures a mean extension of the specimen. | 


| 
| 





Fig. 3 . THE SPHINGOMETER ARRANGED FOR TORSION AS WELL AS 
TENSION OR COMPAESION TESTS.(FOR PHOTO SEE Fig. 4, 
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. m1 -AX an elastic limit as distinct from a yield-point. This shows 
yiald point is reached at one portion of the specimen | that the material was not homogeneous. It would appear 
vefore the whole of it yiells. With an extensometer | that mild steel, as now manufactured, is very much more 


If the material is not ee, ae the problem is more 
complex, and need not now be discussed : (1) because the 
material used, especially that of the SS specimens, was 
almost homogeneous; (2) and further, such material 
cannot be expected to give much evidence concerning the 
theories of elastic failure, since the specimens vary in 
elastic properties.* 

Every specimen tested, except those of mild steel, had 


| under the columns “Torque Load” and “ Deflection of 


| Torsion Strip” will show that the readings were extreme); 

| regular until a certain critical load was reached. At th 
load the beam of light on the scale, which recorded the 

| strain, began to travel rapidly, and the load was at on 

| removed. 

| One advantage claimed for tubes, in compound stress 

| experiments, is that the yield-point of the material durin: 


GENERAL VIEW OF COMBINED TENSION AND TORSION APPARATUS SHOWING 
THE SPECIMEN WITH TORSION BARS AND PULLEYS 






































Ww 




















for Frame 











Fic. 


4. ImproveD SPHINGOMETER. 


a torsion test is well defined. In the torsion tests on 
these solid specimens of SS steel there was no difficulty in 
noting the yield-point. It is believed that the reasons 





which gives the distribution of stress, there will be an 
apparent rapid change in the eccentricity of loadin 
directly any portion reaches the yield-point. Then wil 
follow the “‘¢lastic-limit effect” (during which the mean 
extension of the specimen is slowly increasing for equal 
increments of load) due to eccentric loading, and then 
will come the total yield shown by a great increase in 
strain. What has been recorded in these experiments is 
the maximum stress on the specimen when the first 
portion of it reaches the yield-point. 

_Until the load is reached at which this first portion 
yields there seems to be no “time effect,” but at this 
point that phenomenon becomes most marked. 


* “The ‘Torsion Sphingometer.” ‘The Institute of 
Metals, 1909, Appendix II.; Engingerinc, November 5. 








homogeneous than other materials used by the engineer, 
hen several specimens were cut off the SS mild steel 
bar, they seemed to be almost exactly similar with regard 
to elastic properties. The specimens of special steels and 
non-ferrous materials tested did not possess this property, 
so essential for the experiments discussed in this paper. 
During the torsion tests the loads were added by 
small increments. In Appendix I., the full record of 
one of these tests is given. An examination of figures 





* This point is especially revealed in the tests recorded 
in the author’s paper to the Institute of Metals, pre- 
viously mentioned. The elastic properties of certain 
specimens of arsenic copper, high conductivity copper, 
rolled aluminium, and brass tubes are discussed at length 
in that paper. 





are :—(1) the arrangement to obtain a pure torque and no 
bending ; (2) the material was remarkably homogeneous. 
It should be mentioned that the torsional-strain instru- 
ment was so sensitive that the first indication of yielding 
could be detected, and an interval was allowed so that it 
was certain that the material would not strain further «t 
each increment of the load. Within the torsional yie!’ 
point there was no ‘‘time effect” upon this material, 
although that phenomenon had been observed to tak 
place with other specimens—notably aluminium.t 
(VIIL.) The Results with the Mild-Steel Specimens. The 
accompanying Table I., page 853, and the illustrat)” 
Fig. 6, shows the results obtained with the SS steel. ‘The 


’ 


+ “The Elastic Properties of Non-Ferrous Materia!s.” 
Institute of Metals ; ENGINEERING, Oct. 29 and Nov. % 
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structure 1s shown in Fig. 5, below. The percentage 
chemical composition was :—Carbon, 0.20; silicon, 0.08 ; 
sulphur, 0.14; phosphorus, 0.032; manganese, 0.50. 
Table I1., page 853, gives the results of tests on HT steel, 
which are shown graphically on Fig. 7. This material 
was not so homogeneous as the SS mild steel, and the 
results are therefore not so regular. 

In addition to the SS and HT tests, numerous other 
experiments have been made upon different specimens. 
Several of these have been published,* but it is thought 
desirable to give here a complete synopsis of all the work 
done upon steel. Table III., on page 853, enables the 
results to be seen. 

The usual notation has been used. 

In Test A D 4a, Table ILI. (page 853), one of the balls 
was out of the race. This was not discovered till the end 
of the test. Great eccentricity of the load was thus 
caused, and the special seats did not take this up. The 
ratio of maximum mean was nearly 3 to 1. 

Tests on other Steels.—A large number of tests have 
been made upon special steels, and the author regrets to 
be compelled to state that the results were extremely 
unsatisfactory. He refrains from a complete analysis of 
these tests, although many instructive points have been 
learnt about the properties of the materials tested. The 
two great troubles experienced were : (1) Different speci- 
mens from the same bar tested in simple torsion or simple 
direct stress didJnot give repeated results ; (2) the elastic 





Fic. 5. PHOTOMICROGRAPH OF STEEL (SS). As 
SEEN UNDER A MaGniFicaTion oF 150 D1a- 
METERS; AcTUAT, MAGNIFICATION OF ENGRAVING 
50 DIAMETERS. 


Fig.8.CURVES SHOWING THE RELATION OF DIRECT TO 
SHEAR STRESS AT FAILURE ACCORDING TO THE THREE 
THEORIES OF ELASTIC FAILURE. 
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breakdown was “veiled,” and the “‘ time effect ” so great 
that no complete result concerning combined stress can 
be accepted which depends upon such variable material. 
A few examples will make this clear. 

Self-Hard Steel.—The results of tests made upon this 
material contrasted sharply with those made upon a 
quality mild steel. It was found that, with each of the 
Specimens tested, the strain and stress were not propor- 
tional at moderate values of the stress, yet considerable 
merease in the applied load produced only a sensible 
increase in the strain. The stress-strain diagram for 
the material gradually bent over. Specimen self-hard 
No. 1 was tested in pure torsion, and the elastic break- 
down occurred when the maximum shear stress reached 
16,120 lb. per square inch. Specimen self-hard No. 2 was 
tested in compression, and the maximum direct stress at 
elastic failure was 55,750 Ib. per square inch. Specimen 


self-lard No. 3 was tested in tension; the direct stress at 
ela: ic failure was 55,650 Ib. per square inch. Specimen 
sel'-lhard No. 4 was tested in torsion, and the stress at 
ela:tic failure was 23,000 Ib. per square inch. It would 
be unwise to build any formula upon material whose 
elastic properties vary so much. 

it. kel Steel.—This material, like the self-hard steel, 


very indefinite with respect to the yield-point. The 





values given are for elastic breakdown. Three tests 
seemed to suggest that the material obeyed Guest’s law. 
The results are as follows:—NS 1 was tested in com- 
pression. Direct stress at elastic breakdown 45,100 Ib. 
per square inch. NS 4 tested in tension. Direct stress 
at elastic breakdown 46,300 lb. per square inch. NS 3 
tested in torsion. Maximum shear stress at elastic 
breakdown 23,000 lb. per square inch. NS 2 gave un- 
satisfactory results. It is hoped to investigate the 
elastic properties of this interesting material further. It 
may be said at once that the point of elastic breakdown 
can be considerably raised if the material is overstrained 
in the direction in which it is again tested. It is worth 
noting that the elastic breakdown of these nickel-steel 
specimens took place at a stress about 25 per cent. in 
excess of that required to ensure elastic breakdown of 
the SS specimens. In Appendix III. (page 852) curves 
are shown of a test on this NS material. 

A series of experiments were made upon some speci- 
mens of mild steel of very low elastic limit. Two sets 
were supplied, but there was such variability in the 
material that the author hesitates to include them. 

Several special steels have been tested, but on the 
whole insufficient material of any one type of such steels 
has been supplied to produce useful data. Very great 
difticulty was experienced in securing the instruments to 


theories of elastic breakdown enumerated above we 


have : 
(1) Rankine L=3M+4 ./M?+T 
(2) St. Venant L=8M+8./M-+ a4 
(3) Guest ... L= /M?+;7 
(4) Navier* L (./M:+T2+Msing) 


~ t+ sng 


The diagram, Fig. 9, shows the curves for the first 
three theories. The fourth theory is comparatively new, 
and has never been advanced for the purpose of crank- 
shaft design, and it is omitted from the curves, as it 
would possibly confuse the diagram. It will be noticed 
that it reduces to Guest’s law if tan ¢ = 0; that is, if the 
coefficient of internal friction for steel iszero. All of the 
curves agree at A. But if any ordinate OQ be drawn, 
it will be seen that, with an equivalent bending moment 
of value L, the permissible torques at that point shown 
on the diagram are, according to the three theories 
Q = 0.954 L; Q = 1.390 L ; Q - 1.673 L. The two latter 
are 46 per cent. and 76 per cent. higher than the first. 
In other words, crank-shafts designed according to the 
eam stressor principal strain theory of elastic failure 

ave had a false factor of safety. 





some of the special steels ; the specimens must have been 
most difficult to prepare. The stress at tensile elastic 


4ig.6. EXPERIMENTAL hESULTS SHOWING THE RELATION 
; OF DIRECT TO SHEAR STRESS AT FAILURE. 
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breakdown was 87,000 lb. per square inch on a forged 
material tested in tension. 

(VIII.) Experimental Results.—The experiments lead 
to the following general conclusions :-— 

1. The elastic failure of mild steel takes place when 
a definite shear stress is reached, and does not depend 
upon the value of the maximum principal stress nor the 
maximum principal strain. 

2. The law, which Guest’s work on tubes showed was 
approximately correct for mild -steel tubes loaded in 
tension and torsion, is confirmed, and applies also to the 
same material loaded in compression and torsion. 


_ There has been evident, since Guest published his expe- 
riments, some hesitation in accepting the practical con- 


Fig.7. RESULTS OF TESTS ON HIGH TENSILE STZEL. 
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clusions which follow from the shear-stress theory of 
elastic failure. The author trusts that the discussion 
arising out of this paper, and the results enumerated 
above, will end the controversy which has taken place 
concerning the design of crank-shafts and structures sub- 
jected to combined stress. 

The author desires to thank the authorities of the East 
London College for the facilities extended to him for 
carrying out this work, also Sir William H. White, 
K.C.B., Past-President, Mr. H. F. Donaldson, C.B., 
Member of Council, and Mr. W. J. Luke, for their per- 
sonal interest in the experiments. He acknowledges the 





3. The “ elastic limit ” effect noticeable during tension, | 
torsion, and compression tests on mild steel which has not 
been previously stressed, is probably due to a fault in 
applying the load, and to the method of measuring | 
strains. 

4. The ratio of maximum to mean direct stress during 
elastic tests is greater than is usually assumed to be the 
case (sce Appendix ITI., page 852). - a 

5. The use of spherical seats does not ensure axial 
loading. This point is here mentioned, as it probably | 
accounts for the discrepant results obtained by experi- | 
menters who have measured the elastic limit instead of | 
the yield-point. ; ay 

6. The ratio of the working stresses for mild steel in 
tension and shear should be 2 : 1, and not, as is usually 
quoted in text-books, 5 : 4. ; , 

The curves, Figs. 8 and 9, show the relationship 
between torque and direct load at the yield-point 
according to the three theories of elastic failure. 

(IX.) The Practical Result. — Although several cases 
of combined stress upon mild steel occur in engineerin, 
practice, the two chief cases are those of the boiler an 
the crank-shaft. Both cases have been fully discussed by 
the author.* It may be useful to record that if L be the 
equivalent bending moment, then according to the four 





_ a 


* See previous foot-notes. 





| 


* See references (3) and (4) on page 849, 


many opportunities afforded by Professor D. A. Low; 
and recognises the valuable assistance given by :—Mr. 
A. G. Warren and several students of the Kast London 
College ; Mr. E. T. Cook, the College instrument-maker ; 
Messrs. Hadfield’s Steel Works; the locomotive superin- 
tendent of the Great Eastern Railway; the Hoffman 
rt Company, and other firms, for supplying 
material, 





APPENDIX I. 
A Combined Stress Test fully Worked Out. 


Spectmen SS V, Test c.—Length of specimen between 
gauge points = 3.903 in. Diameter, 1.0025in. Length 
of torque bars = 76.4 in. Distance of sphingometer strips 
from axis of specimen = 2.58 in. 

Calculations for Tension or Compression Test.—The 
readings and calculations made are given at the top of the 
next column. 

From these the mean extension = 0.000919 in., whence 
E = 30.2 x 10° lb. per square inch. 

The maximum surface extension (calculated as in Ap- 


* Recent experiments on mild-steel specimens have 
given results approximating so closely to Guest’s law 
that it may be stated that Navier’s theory need not be 


| considered for the design of crank-shafte, 
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pendix IIT.) = 0.001041 in., whence ratio ™&X!mumstress 
mean stress 


on surface perpendicular to axis = Lt = 1.134. 


Calculations for Tension and Compression Test. 





— Strip No. 1.| Strip No. 2.| Strip No. 3. 





Scale readings. Compres- 


sion load 0.5 ton.. a 238 281 332 
Scale readings. Co npres- 
sion load 3 tons .. 130 234 134 


Calibration equivalent of 
scale division in inches. .| 0.0000077 0.00000917 | 0.00000752 
Extension of strips in 
inches for load of 2.5 tons} 0.000838 0.000431 0.001489 
Surface extension in inches} 0.000903 0.000824 0.001030 











Torsion Test.—Calibration of torsion strip gave 1 divi- 
sion = 0.00001986 radian. 

A compression load of 3 tons was kept on the specimen 
and the torque applied by adding weights to the trays. 





























sphingometer strips. Let O and O’ be the centres of the 
triangles a 8 y and a’ §’ 7’. Then the displacement of 
a 8 7 with respect to a’ fp’ 7’ may be resolved into a) 
motion of O to or from O’, and a rotation of the plane 
a B y about some axis, such as P Q. 

As all motions are relative, there is no need to con- | 
sider the points a’ f’ 7’, and for the purpose of investiga- | 
tion these may be considered fixed. . The points ap yl 
move by a combination of two motions. There is the 
increase (positive or negative) of O O’—the extension— | 





which is part of the"increase of length of strip, and there | p 


is also the change in length due to an alteration in the 
inclination of the planes a 8 , a’ 8’ 7’ to each other. 
The line P Q in the plane a fy is called the axis of bend- 


ing, and the angle between the planes divided by 00’ | * 


Fig.l. 
Wf, 


K_ \ oe 














We may take A = 2 + grsin 0. 
Similarly for the other strips we have 
B=2+ orsin (0 + t) 
and 
C=2+ d rsin(@ + st). 
Then the arithmetic mean of the reading of the strips is 


ori .. in (0 + *3") in ( - *) 
+ "3 sin 0 + sin | @ 4 3 + sin (0 4 3 s 


a orf : 297 \ 27) 
r+ EP{ sin (a + 2")} {1 + 200s 3 f° 


| But 
27 


| 
a | 2 cos-3 = -1 


Therefore the mean reading of the strips is x; that is 
| to say, the extension of the axis of the specimen is ob- 
| tained by taking the mean of the three strip readings. 


Change in Length due to Bending.— 


































































































Torqu Deflection of Torque Deflection of Let 
Load. Torsion Strips. Load. Torsion Strips.  —- —— 
20 0 80 888 B=B-2z 
30 64 2 396 C=C -«z. 
40 138 84 “ : Then we have 
50 ; 86 4 a ' = i ii 
@0 284 > = Bi - r A'’=@9rsiné . ; . - Gi) 
: 2 : Br=grein(a +7"). - iit) 
78 370 Ot 474" 
en eee C’ = gr sin (6 + *) . - (iv.) 
* Slipped rapidly to 480, and load immediately removed. (1510.«) 7’ 9 
Fig.12. SPECIMEN NS 4, TEST a. (23 Nov. 1909.) Fig. 13. SPECIMEN NS4. TENSION. (23Nov. 1909.) 
Length = 2-05 Inches. Dien. =0-7500 Inch Length = 2:05 Inches. Diam.=0-7500 Inch. 
E = 27-1x10° (for 2 Tons). ; E = 27-1x 10° (for 2 Tons). 
10 10 
— P 
_ 
8 a = 4 8 - o 
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L gi 4b 
4 iv J 
6 8 : 6 =. Pz? ¥ 
4 x yy J 
be 
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ie $ | = 7 FA Mean) Stress-Straur Curve ~ 
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so.) Strip Eatension in One-Thousanaths of an Inch. 


Fig. 10, page 851, shows the curve for this test, on which 
the ef ng is evident. 
it will be seen that an increase of 70 lb. caused a deflec- 
tion of 447 divisions. 
Whence strain = 0.501 x 447 x 000001986 
3.908 


Torque = 70 x 76.4 me f a, 
2 16 
whence f = 13,510 lb. per square inch. 
C = 11.87 x 10 lb. per square inch. 
Now since (1 + ¢)2C = E.*. o = 0.298. 


Stresses at Yield-Point :— 
" oo » 
p = 5x 20 + 4 . 1.134 = 9650 Ib. per square inch. 
mw x 11005 


q = 18,110 1. per square inch. 


.". Maximum shear stress = 18,720. 
= principal stress = 23,540. 
si principal strain = 0.917 x 10—. 


APPENDIX II. 

Proof that the mean extension of the three strips of the 
sphingometer is equal to cxtension of the specimen as a 
whole. Further, that the variations from the mean of the 
three readings are the variations of the corresponding gene- 
rating lines on the specimen, magnified in the ratio of the 
diameter of the cylinder, passing through the strips, to 
the diameter of the specimen. Also to find the amount 
of bending. 

From the extension of the three sphingometer strips 
equally aot round, and from the axis of the specimen 
and parallel to it, we obtain three measurements. 

If there were no bending on the specimen, and the 
material were perfectly homogeneous, these extensions 
would all be equal. 

That the variations are due to a bending moment 
(probably because the load is placed eccentrically) is 
evidenced by the fact that the mean of all the readings, 
up to the elastic limit of the material, obeys a lineal law. 

The sphingometer carriers and strips are shown dia- 

mmatically in Fig. 11, to which the following symbols 
relong :— 

las B y, a’ 8’ y' represent the fixed ends of the 





Fig.14. SHOWING METHOD OF OBTAINING RATIO OF MAX“TO 
MEAN STRESS ACROSS A SECTION PERPENDICULAR TO AXIS 
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—the radian bend per unit length—is the amount of 
bending. 
The Mean Extension :— 
Let the angle a O Q be @, - 


then the angle 8 O Q is (2 1 **\, 


and the angle y O Q is (6 + 3 
Let the angle between the two planes, which were 
originally parallel, be ¢ after straining. Let z be the true 
extension of the specimen. Then we have, if 
A = extension of strip 
r=Oa=O8=0,7, 
the angle ¢ is measured in radians, and is considered 
small, 


P- 
Extension of Surface oft Specimen tru One Thousandths of an Inch 


From these equations ¢ r 6 can be found. 

It is only necessary to have two equations, since we 
know that A’ + B’ + C’ =0. It is, however, more con- 
venient to work with the three and select in practice 
those expressions which are least dependent on errors of 
measurement. 

Dividing (iii.) and (iv.) by (ii.) we have 

, 9 w 
Cot@ = (3 + 3)=- -. (5. + 4" 
/3 A 2 Je A 2, 

It will in practice be found most accurate to take A as 
the largest numerically. The value of two expressions 
for cot @ may be taken ; if not quite equal, select a mean 
value and look up the angle in the tables. 

Having found @, we have 

= B’ C’ 


% = rein @ r sin (¢+ 2m) sin (+ +) 


3 
The amount of bending is = ¢. 





APPENDIX III. 

A Method of Determining the Maximum Stress when 
given the Displacements of Three Points Spaced Equally 
Around the Specimen. 
In any stressed specimen the mean stress can be easily 

calculated. It remains to find the ratio of the maximum 

to the mean stress in order to determine the maximum 
stress to which the specimen is subjected. 

Referring to Fig. 11, above, let A B and C be the 
stresses at the points on the specimen corresponding to 
afBandy. LetS be the maximum stress on the spect- 
men. 

Then, writing stresses for strains in the equations (11.), 

(iii.), and (iv.), Appendix IT., we obtain the correspondin# 

relations—namely :— 


A=ATBAC 4 (g-AtBt®) sino. . 
o 


B=A+t gto +(8- ATES) sin (0 + 120°) (ii 
Cm A+BtO4(s-4 + B*O) sin (8 + 240") 
3 
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Fig. 14, page 852, shows a method of estimating the 
plane of maximum stress. The three strip readings are 
set off to scale from a point and a circle drawn in to 
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TABLE I.—Tue Resutts or SS Sreet (Tests MADE DURING JuUNz, 1908, AND FEBRUARY AND Marcu, 1909). 




































































Direct *Ratio Maximum Prin- Maximum | ys..imum | Torsion through these lines. his method has not been usec by 
Specimen | jay. | Load-Tons | Torsion Max. Stress | cipal Stress Shear Stress | Dincipal Sli the author, but it seems to be simple. Substituting in the 
and ete + ptom- | Load. | Mean Stress |  p. q \p |e |e aed i i Ann P.;. | formula is very easy. 
Test. — pression, |Pounds.| in Horizontal + Aft q2.| A/ = + @. - 108 eee i- oo 
- p Tension. Section. H ta 4 4 . en APPENDIX IV 
| percent, | The Mcthod of Gripping Specimens and a Test of Ordinary 
SSLa | 1.003 0.5 96 - 1,420} 18,500 19,250 18,540 0.813 1h Vee Grips. , 
SSILa@ | 1.0017 | 0.5 98 : bers Re 19,710 19,000 = 2 In order to determine the effect of the ordinary Vee 
SSILb | 1.001; 0.5 96 1220) 18,580 19,330 18,620 0.81 1 grips in producing eccentric loading, and so to compare 
SS ile 000" ae 7 27800 a an —— — 4 that method of securing specimens with the spherical 
Ss Le | 1.003 0.5 96 1 | “13420| 18,500 19,250 18,540 0.813 20 seats and screwed specimens, two ex meee sere map 
SS Ld 1.003 0.5 o4 1 1,420) 18,110 18,860 18,150 0.796 2 upon a long mild steel specimen. The over-all length o 
SSlLe | 1.003 5.0 90 1 14,200) 17,350 25,850 18,750 0.970 20 the specimen was about 15 inches, and the diameter of the 
SS IV.a | 1.002 0.5 96 1 1,420) 18,540 | 19,290 18,580 0.816 2 test portion 0.846 inch. Sphingometer readings were 
S31V.b | 1.002 2.0 +4 1.976 11,2C0' 17,890 23,860 18,260 0.916 2h taken upon the middle 4 inches. The angle @ is the 
83 IV.¢ | 1.008 = 4 + cae) Bae St,708 18,820 0.905 2+ angle between the line of minimum displacement and 
ss IV.d 1,002 6.0 32 1,125 19,200, 15,830 28, 100 18,500 1.017 2) g 2 : P 2 ed 
ss 1Ve | 1.002 8.0 65 1.089 24,750, 12,540 | 30,030 17,650 1.046 3 strip 1. Between the tests the specimen was remove 
SSLf | 1.003 0.5 95 1 | 1,420/ 18,300 19,050 18,340 0.805 9 from the eripe and replaced in the same position in the 
SS V.a 1.0025 10.2 0 Bent load removed before yield. machine. his was done in order to determine if the 
S3V.b | 4 o4 . Lea sae ytd = * 4 | — 2 Vee grips would line up similarly in two ——— 
SS Vic 0025 3.0 : 6 » 23,545 x. 917 2 asts. r > the 
SSV.d | 1.002;/ 60 ss L111 18,930 16,590 28,550 19,080 | 1.040 reneny y ah we nn eee was not the case, as 
SS VIL@ 1.602 -0.5 0 | 1 - 1,420 18,350 19,080 18,340 0 817 2 ¥ load 7 f 5 del h oa } tri 
SS VILb | 1.002 | Between 10 and 10.5 tons bent badly and failed. Test 1.--Ata k of 5 tons on the specimen, the strip 
SS VLa@ | 1.003 | Taken to 9.7—no yield in tension—grips slipped. extensions, recorded in one-thousandths of an inch, 
SS VLb | 1.003 Taken to 9.5—no yield in tension—grips slipped. were :—(strip 1) — 0.737; (strip 2) 4.145; (strip 3) 
SS Vie | 1.008 46 1 on oo — 18,900 1.088 6 3.592 ; which gave a ratio of maximum to mean 
SS VIILa_ 1.002 76 A - 20,570, 14,660 28,210 17,920 1,010 8 stress of 1.211. 6 = 10.3 deg. 
SP | 1.026 0 .129 -38,800' 0 38, 400 2 ‘ - — : 
4 4 aa 0 a nr 0 o7'200 mene ed Test 2.—At a load of 5 tons = the specimen, the — 
MP 4 0.999 0 1.065 — 38,600, 0 38,600 19,300 1.278 extensions, recorded as above, were : (strip 1) 
MP 6 1.026 0 1.050 +38,450 0 38,450 19,220 1.278 3.934 ; (strip 2) 11.248 ; (strip 3) — 0.649; which gave 
a ratio of maximum to mean stress of 1.575. @= 











—_ 39.5 deg. 

The axes of bending were not widely different, but the 
stress distribution varied greatly. It therefore appears 
that this method of gripping the specimen is unsatis- 
factory for elastic failure tests. 


Torsion slip is given as a percentage of total elastic strain. 
p = Maximum direct stress on horizontal plane. q = Maximum shear stress on horizontal plane. 
* When given as unity, exact value not known. 
+ In these early tests the stress distribution was not calculated, but a fair average value is taken now, in which case the 
stress becomes 18,900 and 18,700. Average variation from mean of maximum shear stress is 1.62 per cent. 


TABLE II.—Resvutts or H.T. Steet Tests Mane 1n Juty, 1909. 
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| Ratio. r . . : 
| ny: : Maximum Prin- | Maximum Tue monthly meeting of this Society was held on 
; — dni —— cipal Stress. | Shear Stress, | Wednesday evening, the 15th inst., at the Institution of 
Specimen. | Diameter. | \.upression + —— toon ‘o % p oe py: , . | Civil Engineers, Mr. H. Mellish, President, in the chair. 
a = yO Ni °S [Ns * | scmseg Ghrventeg) Ade tedioated te Morstenanes tata 
a tons 0 UTTENLS OF # or oY ® 4 
H.T. la 0.750 0.2 41 1 11,000 18,500 19,000 18,500 of the Direction and Velocity of the Wind.” He said that 
ae 2% = ; 2 a pay oo Lad “— 18,600 in order to form a mental picture of the changes which 
.T. 2c .750 : .017 2 ¥ 4,600 17,500 i i ir flowi 
Hrs | a | § | & | ig | iae | item | Seam | xm [sre taking place in the emount of ar towing best an 
e 0.75 .2 ne .22 2,2 7 3 E emer iatay i ; 

“t = py ond 5.2 (3 1.270 35°500 “ $5500 sees of direction as well as the changes in velocity. He had 
H.T. 4 0.750 0.2 88 1 1,000 17,100 17,600 17,100 endeavoured to combine these in what he called a.‘‘ vector 
diagram,” and he pointed out some interesting results 
which he had obtained from such ome oa wo 
y 7 — ld - Y F . Two practical and interesting papers by Mr. W. G. 
_ TABLE III.—Tests on Mild-Steel Specimens. the mean, together with the differences from the mean of etd coger oth le he ti Ln These papers 
| ; the sphingometer readings reduced in the ratio of 4 to 1 ;| formed part of the work done in the course in climato- 
a mld Maximum Maximum that logical research given in Harvard University, Mass., 
Specimen and| Maximum | principal Stress| Shear Stress 8 + (=): 8+ 9;8¢2- 74; Sand 8}. U.S.A., under the direction of Professor R. de C. Ward. 
Test. I ps sw J P+ /¥ 2 |v 2 4 4 4 The first paper was ‘‘A Critical Examination of South 

ongitudinal |5 N < +P | 7 + q. : : p hex - 1 2.” th Diect bei a k 
Strain. Then we have from the above, if S is the maximum | American Rainfall Types,” the object being to make a 
strain, — yet we map showing the seasonal distribu- 

1 19,800 19,500 4 - ie ion of rainfall in South America. . 
1 19,800 19,500 (8-8? = 3 [(74-8)? + (74-8) (8-8) + (8-8)] The second paper was ‘* The Study of Phenomenal Clima- 
1.070 26,100 20,000 ar. 1 tology.” The suggestion has several times been made 
1.058 pope mene =< | = that treatment of weather elements by days and months 
oan pe ao 3L4 3 is arbitrary and unnatural for places not within the 
1.062 36,500 18,900 8=8+ os 8.577. tropics. The author points out that in latitudes subject 











Average variation, from mean, of maximum shear stress on 
8.C. specime: s = 2.16 per cent. 


J? 


Therefore ratio of maximum to mean strain—also the 


to cyclones the distribution of weather elements depends 
largely upon the relation of cyclones and anti cyclones ; 
and he therefore suggests that the cyclone is a more 





$.B.1 1 24,900 23,700 : u é ; 4 
SB. 1b 1 24;900 | 23,700 maximum to mean stress, since by Hooke’s law, these | rational unit than the day or month. 
S.B. le 1.114 47,600 23,800 are proportional to strains—is 8.577 :8 = 1.072. This 








Average variation, from mean, of maximum shear stress on 


8.B. specimens = 0.21 per cent. 











is about the order of stress distribution for a good com- 
pression test—viz., 7 or 8 per cent. above the mean. 





University Cotteck.—An advanced course on ‘‘ The 
Theory of the Propagation of Electric Currents in Tele- 


- An actual example of stress distribution is now given. s H warp ” 
ot : = yond The curves, Figs. 12 and 13, 852, show the load-strip | 8" ° -_ | ee es and 7 _— mg ar 
AD. 25 1.083 — 31,810 21,000 curves and the stress-strain diagrams for this case. will be y RS yA ta <regg — ome me 
A.D. 3a 1.088 — 81,570 20,700 Nickel steel. Stress distribution. Load, 8.3 tons. D.Se., F. Sp at mivernsy Ww - on j nesday 
A.D. 3b 1.114 — 35,620 17,810 Strip readings in ;745ths of an inch :— afternoons at 5 p.m., beginning Wednesday, January 19, 
A.D. 4a* 2.958 — 38,180 19,190 p 1910. This course will consist of eight lectures suitable 
A.D. 4b 1 — 20,750 20,610 Strip 1... - $e 1.90 for post-graduate students, telegraph and telephone 
A.D. 5a 1.069 + 27,950 20,320 » 2... 2.31 engineers, and electrical engineers possessing some know- 
re = — +e ytd ” 3... i \ cians i aie) ete 6.09 1 ige of the practical side of telegraphy and telephony, 
A_D. 6b 1.008 |. 99°050 20420 The ratio of the radius of action of the strip to the | and also having an acquaintance with mathematics as far 
A.D. 7a 1.102 + 82'300 21,300 radius of the specimen was measured and found to be = | as the elements of the differential and integral calculus. 
A.D. 8a 1.100 + 36,420 18,210 6.89. The fee for the course will be 2/. 2s. Application for 
A.D. 10a + 20,560 20,420 The mean extension of the strips was 3.43 in. tickets of admission to be made to the Secretary, Mr. 
re — , on = a pas 19,050 The differences from the mean are :— W. W. Seton, at University College, London, ower- 

. .87E - 26,210 20,320 (1) ~1.53 street, W.C. 
Average i from mean, of manainvane shear stress on (2) ; ox el ee ; - 112 —_— 
Oe Hn momen ot pre cot Pe > es att ea -— + 2.56 veer yoo Wing, 2 ae a having . mined based 
7 — 90° 9F0, r xtensions are :— resent premises, Messrs. I. A. Timmis an m’s ress 
Bo See Cassese iy e now Millbank House, 2, Wood-street, Westminster 


o = 0.256. 
_~_ Note the stress distribution for this test. 








sig Sd eee 
(1) 3.43 + 6.89 = 3.43 — 0,222 


Abbey, 8.W.—With reference to our information on page 
834 ante, we are asked to state that the A.E.G. Electric 


ore , se C * oe = 1.12 sg i . * . . : : 
an and eliminating between the first two (2) 3.43 + gq = 3.43 - 0.163 Conguay 5 ok vey io as Bee Oe 
A B+C ay os ee ‘9 2.66 Limited,'willconfine pon mentee teens | tothe electrical 
(8 . A+B+ ) oa [( A-A+B+C ) +( ies ate’) (3) 3.43 + Gyg = 3.43 + 0.086 trade—i.c., electrical contractors, electrical central stations, 
3 3 3 3 ‘ and electrical manufacturers.—The A.E.G. (Allgemeine 


B-ALE+C),(p-A+Bte 2 ; 


(eats 3 

_ The application of this method is first of all shown with 
hypothetical figures, which are simpler than those actually 
obtained in practice. 

Sup that the distance of the centre of the strip 
from the centre of the specimen is four times the radius of 
the specimen. Suppose the sphingometer readings to be 
5, 8, and 10. Then the mean extension of the strips and 
of the specimen will be 8, and the surface strains will be 





Then 
4 
(S — 3.43)? = x {(— 0.222)? + ( ~ 222 x — 0.163) + (—0.163)?} 


4 
-- (0.0493 + 0.0362 + 0.0266) 


4 
3 * 0.1121 = 0.1496 


S = 3.43 + 0.387. 
Maximum stress 


3.43 + 0.387 
Therefore ~}rean stress , : 


7 348 





=1.1127. 





Elektricitiits Gesellschaft), of Berlin, have disposed of 
their English installation, engineering, and consumers’ 
business to anew firm, called A.E.G. Electric Company, 
Limited, with offices at 121, 123, and 125, Charing Cross- 
road, London, Cardiff, Glasgow, Manchester, Newcastle- 
on-Tyne, and Sheffield. The A.E.G. Electric Company, 
Limited, have a large engineering staff at all their 
branches, and are prepared to quote for all A.E:G. 
manufactures. They will in future exclusively sell to 
electrical contractors, electric-light stations and electrical 
manufacturers. 
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TURBO OIL-SEPARATOR. 


WE illustrate on this page a new form of oil-sepa- 
rator for use with exhaust steam from either condens- 
ing or non-condensing engines, the patent rights for 
which have been acquired by Messrs. and Hjort, 
52, Queen Victoria-street, London, E.C. As the name 
implies, it works on the turbine principle, the oil being 
separated by centrifugal force. There are, of course, 
many centrifugal oil-separators in use which effect 
their object with more or less success, but their action 
is often rather uncertain, the oil not being in all 
cases wholly extracted from the steam. For the 
gen we illustrate, however, it is claimed that 
there is no trouble in extracting the whole of the 
oil (not actually emulsified) from exhaust steam. Two 
types of the separator are made: one self-acting, 
operated by the steam itself, and the other power- 
driven. The former type is shown in Figs. 2 and 3, 
herewith, which represent respectively a vertical longi- 
tudinal section through the centre of the separator, 
and a part sectional plan, while the latter type may be 
seen in Figs. 4 and 5, which also show the apparatus 
in vertical longitudinal section and plan. 

The aarhers of this turbo-separator will perhaps 
be best understood if we describe in detail the action 
of the self-acting type, as shown in Figs. 2 and 3. If 
these two illustrations be referred to, it will be seen 
that the steam enters at one side through the inlet 
marked A, and passes at once into the turbine part of 
the separator. This is the vital part of the apparatus. 
It consists, firstly, of an inner fixed cylinder B, the 
walls of which are perforated by two rows of ports: an 
upper row a and a lower row b, the former being cut 
diagonally through the metal, as shown in plan, while 
the latter are truly radial. Surrounding the fixed cylin- 
der B there is a revolving outer cylinder or casing C, 
in the inner part of which there are the vertical slots c, 
cut straight through the metal, while the outer part is 
shaped like the bottom part of a cone, and shown at 
C'. This revolving cylinder is provided with baftle- 
plates, which are clearly shown at d in the plan, Fig. 3. 
At its upper end this cylinder is open, as shown at D, 
to allow for the escape of steam, and holes, marked E 
in Fig. 2, are provided as an outlet for the oil. 

It will be understood that when the exhaust steam 
flows through the slots a it strikes on the inclined slots 
c, and forces the cylinder C round with great rapidity, 
and the particles of oil which the steam contains are 
thrown outwards and strike the baffle-plates d, te which 
they at once adhere. After the oil is caught on the 
bafile-plates it is forced by centrifugal action gradually 
outwards, and down the sloping walls of the outer 
casing C! until it is finally ejected through the holes 
E into the space H below. The steam, on the other 
hand, escapes through the openings D, and does not 
again come into contact with the ofl. 

The speed regulation of the separator cylinder C 
is simple, for it is done by turning the hand- 
wheel F, shown in Fig. 2. ‘his has the effect of 
either raising or lowering the revolving cylinder C, 
and adjusting the position of the ports ¢ in relation 
to the ports a ae 95 so that either the whole, ora 
part, of the available steam is used for driving the 
separator cylinder. As shown in the figure, the 
turbine ports a are level with the ports c, in which 
case the whole of the exhaust steam is being used to 
drive the separator cylinder. Of course, as the re- 
volving c linder is lowered, the greater will be the pro- 
portion of steam passing through the ports b, while the 
amount passing through the turbine ports a will be 
diminished until, when the ports c are opposite the 
ports }, the turbine action atl cdene, and the separator 
come to a standstill, with the steam passing straight 
through. It is necessary that the speed should be set 
to suit the maximum load on the engine, and in order 
to ascertain the speed of the separator cylinder, the 
toothed wheel marked G, Fig. 2, is thrown into gear 
by means of the handle below, the spindle of the wheel 
G being mounted in an eccentric sleeve. The end of 
the spindle carrying the wheel G is connected to a re- 
volution-counter. An important feature of the sepa- 
rator cylinder is that it runs on the ball-bearing 
shown at I, which is so constructed that it is self- 
centering. 

Coming now to the power-driven type of separator, 
this type has been designed for use with engines work- 
ing only intermittently, and where several steam- 
engines are connected to a central condensing plant 
where one separator is provided for all. Under such 
conditions the self-acting type has been found to be im- 

racticable, and the separator cylinder has to be driven 
y a belt or by an electric motor. The advantage 
in this case is that the number of revolutions does 
not depend on the volume of the steam passing through 


the separator, and therefore remains constant, and | of the steam may be traced by the arrows shown in 


independent of the load on the engine. Wherever 
the self-acting type can be used, however, it is pre- 
ferable on account of its simplicity. The power re- 
quired to drive the separator cylinder, of course, 
Sonenie on the weight of steam to be dealt with 
in a certain time, but it is said to be always small. 
The construction of the internal parts of the separator 
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shown in Figs. 4 and 5 is similar to that shown 
in Figs. 2 and 3, the reference letter being almost 
in every case the same; but in the power-driven | 
apparatus, the slots in the inner and the outer cylin- 
ders are cut straight through the metal. The course 


Fig. 4. ‘ 

We understand that exhaustive tests have been 
made with these separators in order to ascertain 
whether they have any effect on the back pressure on ; 
the engine, and it has been found that with the! the back pressure. In the case of the self-acting type. 
power-driven type the fan-like action of the revolving | there is a slight increase in the back pressure on the 
cylinder has a distinctly beneficial effect in decreasing | engine, but it has been found to be not more than 
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2000-H.-P. SINGLE-CYLINDER GAS BLOWING-ENGINE. 
CONSTRUCTED BY THE SIEGENER MASCHINENBAU A.-G., ENGINEERS, SIEGEN, GERMANY. 
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0.3 1b. per square inch on the average, an amount_which 
is really not of great consequence. 

The oily water which is discharged into the space H 
must, of course, be drained away. In the case of 
condensing engines this is done by means of an auto- 
matic trap, or by a small pump of special construc- 
tion. With non-condensing plant the oily water may 
be allowed to drain itself off. Fig. 1 represents a 
reproduction from a photograph of one of the self- 
acting separators in position on a line of steam-exhaust 
pipes. This actual separator deals with 15,000 lb. of 
steam per hour from an engine of 600 horse-power. 





000-HORSE-POWER SINGLE-CYLINDER 
GAS BLOWING-ENGINE. 

We illustrate in Figs. 1 to 7, on our two-page 
Plate LIX., on this e and page 858, the 2000- 
horse - power single - cylinder gas blowing - engines, 
recently built by the Siegener Maschinenbau A.-G., 
Siegen, Germany. These engines are of the well- 
known Siegen-Koerting double-acting two-cycle type. 

One of these engines, Fig. 6, has been put pee at the 
Neunkirchen Works, of tho Gebr. Stumm ; it has 
the following dimensions :— 


Stroke us ... 1400 mm. (about 4 ft. 7 in.) 
Power cylinder dia. 1100 mm. (3 ft. 7 in.) 
Blowing ,, s Se: « Bs tu) 

S 30 to 90 revs. i 


r min. 

1000 cub. m. (45,316 cub. ft.) 

at a pressure of 0.8 atmos. 
(11.76 Ib. per sq. in.) 


Sp =. 
Normal load 


As will be seen from the illustrations, the engine 
is very easy of access. Speed can be regulated, and 
the air delivery varied, by simply adjusting the 
governor, which is fitted with a hand-wheel for. the 
purpose. The whole engine is fitted with a forced 
system of lubrication, the oil being pum to the 
different points, collected, automatica ly filtered, and 
circulated again. 

When starting up, the engine is relieved of load 
by opening a conneetion between the blowing cylinder 
and the suction. This connection consists of Corliss- 
type valves, which are fitted in the blowing heads and 
are actuated by small "> rams. These rams are 
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Directly the engine has 
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started, the valves are closed, and instead of blowing 
back to the suction, the engine then delivers air into 
the blast main. They may also serve another a 
if at any time, for instance, it be necessary to blow at 


an abnormally high pressure. In sucha case one side of | 7 


the blowing cylinder may be left permanently open to 
the suction, whilst the other blows at the required 
pressure. This, however, would only be necessary 
under exceptional circumstances. 

Figs. 1 and 2, Plate LIX., show a plan and sectional 
elevation of a similar engine at the Eisen und Stahl- 
werke Hoesch, Dortmund. This engine is also shown 
during erection in the shops at Siegen in Fig. 7. The 
dimensions of this engine differ slightly from those 
of the engine at Neunkirchen, owing to the higher 
blast pressure necessary. 

The general design of the engine will be seen from 
Figs. 1 and 2. The connecting-rod big end is of 
special interest ; it will be noted that there are no long 
bolts in it. This design is peculiar to the Siegen 
Company, and has proved to be both convenient and 
very strong, although, perhaps, a little dearer in 
manufacture. The main s run through from back 
to front of the engine, and are held together by 
means of wrought-iron shrunk rings. The cylinders 
rest on these beds with the plane of the feet at the 
level of the centre line of the engine. 

The building of an engine of this size with a single 
power cylinder formed an important departure. Al- 
though there were many difficulties to be overcome, it 
was found possible to adhere fairly closely to the stan- 
dard design of the company. Perhaps one of the most 
important details to be attended to was the design of 
the large inlet-valves ; these had, of course, to be made 
so as to runas silently as possible. Fig. 3 shows their 
design and the gear for operating them. 

The valves are of steel, 500 millimetres (19.68 in.) 
in diameter at the seat; they have a lift of 80 millimetres 
(3.14 in.), and are able to run ata s of 90 strokes 
per minute without noise. They are driven by means of 

coupled to cranks in the side shaft; eccentrics 
roved to be too unwieldy for the required stroke. 
ese two cranks are set at 180 deg. to each other. 
The movement is imparted to the valve by means of 
rolling levers, the bottom one of which grips on to 
the spindle with a — jaw. Aspring alone was 
not considered to be sufficient, and a vacuum piston 





was therefore arran above the valve, which not 
only assists the valve in closing, owing to the vacuum 
formed at the top of it, but also balances the pres- 
sure exerted on it by the pumps, and ensures silent 
closing. This design has proved to be rns | 
efficient, and absolute quietness has been obtained. 
In order to be able to vary the setting of the inlet- 
valves with respect to the main crank, a somewhat 
novel adjustable coupling has been introduced into 
the side ‘shaft, between the main bevel-wheel drive 
and the inlet gearing. This is shown in Figs. 4 
and 5. The left-hand half-coupling is keyed to the 
shaft, whilst the right-hand half may be slid back 
along a feather-key. In the faces of the two halves 
there are ridges cut in the form of radial teeth, 
having a pitch of 3.14 millimetres (} in.) at the outside 
diameter. _In this way the two halves grip each 
other. The outside rings have bolts through them, 
holding the two inner half-couplings tight together. 
By slacking these bolts, sliding the right-hand half 
back on the shaft, turning the valve-gear end of the 
shaft, and again bolting up tight, a variation of the 
setting of as little as 1 deg. may be obtained. 

The governing of the engine is attained by slightly 
revolving the gas-pump piston-valve, which has Ryder 
slots. This regulates the suction of the pump.. As 
this valve is ot hep dimensions, the governor is not 
connected directly therewith, but moves the piston- 
valve of a small hydraulic cataract, which, in its turn, 
actuates the main piston-valve. 

Owing to the fact that engines of this type are 
easy to handle, they are specially adaptable for blow- 
ing Bessemer converters. A onan engine than those 
described is now being used for this kind of work, and 
the results have been so satisfactory that the Siegen 
firm are now building a 4000-horse-power twin cylinder 
engine for the same purpose. 

e are indebted to Mr. H. Milne Atkinson, 40, 
Brazennose-street, Manchester, representative of the 
Siegener Maschinenbau A.-G., for the above informa- 
tion and particulars. 








Tur Japanese Navy.—As regards new vessels either 
completed or nearly completed for the Japanese Navy, the 
Kawachi and the Settsu are to be launched in October, 
1910. The Aki has completed the installation of her 
machinery ; the Satsuma has commenced her trials, and 
the Ihuki has nearly completed them. The Kurama will 
be ready for service in the course of next year, and three 
second-class cruisers will be completed in 1912. The con- 
struction is in contemplation of an ironclad of an improved 
Kawachi type, to steam at the rate of 21 knots per hour. 

e Japanese Admiralty also proposes to build two 
armour-plated cruisers with a displacement of 19,000 tons 
each, and to steam at the rate of 24 knots. 





AusTrRo-HuNGARIAN TorPEpo-Boats AND ToORPEDO- 
Boat Derstroyers.—The Danubius Shipbuilding and 
Engineering Company, Limited. whose works are in 
Budapest, Fiume, and Portoré, have just delivered the 
last six destroyers and ten torpedo-boats fer the Austro- 
ungarian we fs The destroyers were of 431 tons dis- 
pone, and had engines of 6000 indicated herse-power 
or a contract s) of 28 knots; the torpedo-boats were 
of 203 tons displacement, with engines of 3000 indicated 
horse-power to give 25.75 knots. All the destroyers and 
torpedo. boats exceeded this contract speed on their 
official trials, and the performances, as regards reliability, 
fuel economy, and seaworthiness were satisfactory. The 
Danubius Company, in addition to other important work, 
are building six torpedo-boats of 110 tons displacement 
and 2400 indicated horse-power for 26 knots speed when 
using oil fuel, for the Imperial and Royal navy of Austria- 

ungary. 

Tue Copper Market.—Messrs. James Lewis and 
Son’s report, dated the 16th inst., stated that varying 
reports as to the success of the combination negotiations 
in New York, including a proposed restriction of pro- 
duction to the extent of 10 per cent. on the part of the 
mines included, and the statement that some of the 
Montana mines and works were already closed down in 
consequence of a strike on the railroads, induced active 
buying on the part of both consumers and speculators, and 
the value of Cash Standard rose from 58/. 5s. on the 1st 
inst. to 60/. 5s. on the 13th, three months prompt realis- 
ing 611. 7s. 6d. Sellers preponderating, down to 

. 8s. 9d. was accepted on the 15th inst., but the 
stocks made up on the 16th inst. proving more favourable 
than ner ge closing values were 60/. 1s. 3d. cash and 
6. 2s. 6d. three months prompt. The American 
statistics issued on the 10th inst. showed a decrease in 
the stock of 226 tons—much less than was generally 
expected in view of the large sales reported to have-been 
made from the 4th to the 20th November, to manu- 
facturers, frightened by the current rumours of consoli- 
dation into replenishing their stocks and covering their 
requirements for some months ahead. It was stated that 
the proposed combination of copper - producing com- 
panies will include the Anaconda, North Butte, and 
Butte Coalition in Montana; the Utah Consolidated 
and Utah Copper; the Nevada Consolidated; the 
Superior and Pittsburg and Calumet and Arizona, 
and the Greene-Cananea in Mexico. represented 
about 55 per cent. of the production of the United 
States, or 272,250 tons, being about 35 per cent. of the 
total supplies to the United States and Europe, amount- 
ing this year to about 780,000 tons, 














856 





ENGINEERING. 


[ Dec. 24, 1909. 








FOREIGN ENGINEERING PROJECTS. 


WE give below a list of foreign engineering projects, 
for many of which tenders are asked. "Further particulars 
as to these can be obtained on application at the Com- 
mercial Intelligence Branch, Board of Trade, 73, Basing- 
hall-street, E.C. :— 

India; The Rangoon town lands reclamation scheme 
provides for the execution, during the next five years, of 
works at a cost of 1,07,00,000 rupees (about 713,000/.). 
The Thiinbyu and Obo works will include main-drainage 
channels and outlets for carrying off storm-water, water- 
mains, and sewage and air-mains, as well as roads suitable 
for heavy traffic. 

Canada: The Dominion Iron and Stee] Company are 
contemplating the erection of a number of new mills. It 
has been practically decided to proceed with the con- 
struction of a 22-in. mill ; a new rod-mill is also contem- 
plated. A new electric plant is to be erected capable of 

nerating 4000 kilowatts. The pumping-stational Sydney 

iver is being equipped for electrical power. It is ex- 
pected that these extensions will be followed by further 
additions of furnaces, ovens, and mills. 


Egypt: The works necessary for the construction of 
four agricultural roads and twenty-one bridges in the 


rovince of Giurgueh have been declared of public utility. 
The cost of the works is estimated at E27,660/ 

Dutch East Indies ; lt is proposed to construct a port 
in the Bay of Aroe, at a cost of some 2,000,000 florins 
(about 167,000/.). A commission appointed by the Govern- 
ment to consider the proposal have reported favourably 


upon it. A tramway is projected from Kota Radja- 
langue to Koeala Simpang, and it is proposed to extend 
this line to the Bay of Aroe. The cost of the work would 


3,000,000 florins (250,000/.). The construction is also 
proposed of a railway line from Pangkalan Brandan to 
the bay, at a cost of 1,000,000 florins (about 83,000/.). The 
‘*Nederlandsch Indische Spoorweg Maatschappij” intend 
to construct railways from Bodjonegoro to Djatirego, 
which line will probably be extended to Lassem, and from 
Solo to Patjitan. 

Italy; Tenders are invited for the concession and the 
construction of a railway from Belluno to Cadore. 
Tenders are also invited for carrying out the work of 
improving the River Cedrino from Srosei to the river 
mouth, ron ager, ber mene dam, and embankment works, 
construction of bridges, &c. The upset price is put at 
666,227 lire (26,6491.), and the competition will turn on 
the percentage of reduction offered thereon. 

Morocco : ‘lenders are invited by the Special Committee 
of Public Works for (1) the construction of a 5 
metres (about 440 yards) long at Tangier ; the estimated 
cost of the work is 19,000 francs (760/.); a deposit of 
200 francs (8/.) will be required with each tender, to be 
increased by the successful tenderer to 700 francs (28/.). 
(2) The construction of a road 440 metres (about 480 yards) 
long; the estimated cost of the work is 44,000 francs 
17602.) ; a deposit of 400 francs (16/.) will be uired 
with each tender, to be increased by the successful ten- 
derer to 1600 francs (641.). 

Sweden; The Board of Railway Directors propose to 
apply to the Riksdag next year for an extra grant of 
altogether 64 million kronor (about 361,000/.), for the year 
1911, for various works, Two million kronor are required 
for works of completion on the Gellivare-Riksgriinsen 
Railway, and at the stations between Gellivare and the 
border, including a sum of one million kronor for im- 
proving the line between Stordalen and Tornetriisk b 
removing gradients. The work will, it is estimated, 
occupy three years—viz., from 1910 to 1912. This work 
of improvement is proposed with the idea of continuin 
the use of steam engines; if the proposal of the Boa: 
for the electrification of the line between Kiruna and the 
border were to be approved by the Riksdag next year, the 
work of improvement could be postponed. Further, for 
the construction of buildings at various stations, a sum of 
210,000 kronor is needed; for arranging of rails, &c., 
308,900 kronor ; for a foot-bridge at Liljeholmen, a coal- 
bridge at Malmi, a station at Johannesburg, water- 
works at Svartin near Lulea, and for telegraph and 
telephone lines, a total of 168,200 kronor; for the 
construction of safety switch and signal stations, 
350,000 kronor; and for various other works, 500,000 
kronor. For the completion of several more important 
works which have already been begun, a sum of 1,670,000 
kronor is needed. These works include the double track 
from Tomteboda to Jiirfva, 700,000 kronor ; a new brid 
over the Stangan, in Ostergitland, 175,000 kronor ; the 
enlargement of the track at Esliéf, 192,000 kronor ; a new 
bridge over the Angermaniilfven, 353,000 kronor ; and a 
workshop at Notviken, 250,000 kronor. Besides these 
sums, 500,000 kronor are required for a double track 
between Rinninge and Jiirna, and 300,000 kronor for 
office buildings at Tomteboda. (Krona = 1s. 14d. ; 
18 kronor = 1/2). 

Portugal: Tenders for the construction of the Porta- 
legre Railway must be presented by the applicants or by 
their attorneys in the session ceils of the Council of 
Administration of the State Railways (‘‘Conselho de 
Administragio dos Caminhos de Ferro do Estado”), 
Lisbon, at 1 p.m. on February 9, 1910, when they will be 
opened. A deposit of 10,000 milreis (about 20002.) will be 
required with each tender, to be increased by the success- 
ful tenderer to 20,000 milreis (about 400047. ). 

Netherlands : It is pro to construct a steam tram- 
way from Yzendijke to mslog, at an estimated cost 
of some 2,000,000 florins (about 167,000/.). Preparations 
are being made with a view to the construction of a 
steam tramway, about 19 miles long, from Utrecht to 
Schoonhoven, by way of Jutfass, Yselstein gcc 

»e 


- Polsbrock, at which last place a station may 
ult. 
Argentine Republic ; A decree authorising the Argentine 





Central Railway to construct a branch line 47 miles long, 
from Carmen, on the Villa Constitucién-Rio Cuarto line, 
in a north-westerly direction, keeping at a more or less 

ual distance from the above-mentioned line and the 


the specifications and plans prepa by the ‘‘ Direccién 
General de Obras Hidréutions,” Buenos Aires, for the 
construction of an ocean port at the mouth of the river 
Quequen Grande. Tenders will be opened on May 
14, 1910. Tenders for the execution of the important 
harbour works at Mar del Plata will be opened on May 
16, 1910. Tenders are invited for the third portion of the 
water supply and drainage works in the City of 
Tucuman, viz. :—(1) the laying of drain pipes in the 
Boulevard Avellaneda, and the construction of an open 
canal to the river, &c. ; and (2) the laying of water pipes 
and the installation of a sewage system in the same 
neighbourhood. 

Mexico: With reference to a contract between the 
Mexican Government and a company empowering the 
latter to irrigate an area of 10,000 hectares in the State 
of Sinaloa, HM. Legation in Mexico have furnished to 
the Board of Trade the name and address of the legal 
representative of the company in Mexico City. e 
interests which propose to build the Guadalajara-Chamela 
Railway have formed a syndicate, and it is planned to 

gin construction work early next year. ‘Ihe line is 
to run from the Pacific port of Chamela to La Vega, 
43 miles from Guadalajara, where it is to be connected 
with the Ameca line of the National Railways; it will 
be 325 kilometres (about 200 miles) long, with a branch 
line 25 kilometres (about 16 miles) in length to Ayutla. 
The text of a contract between the Mexican Ministry of 
Communications and Public Works and the Compaiiia 
del Ferrocarril de Veracruz al Istmo has been published, 
whereby the latter are granted a ninety-nine years’ con- 
cession for the construction and working of various lines 
of railway—viz.: (1) Rives to San Andrés Tuxtla ; (2) from 
a point situated at the 136th kilometre on the Veracruz- 
Istmo Railway to Cerro Colorado, Cantén de Cosama- 
loapam ; and (3) from the same point to San Isidro, on 
the River Tonto. The work must be completed in three 
years. Four years are allowed for the free importation 
of construction material. 








‘* ELECTRICITY IN THE SERVICE OF MAN.”—The well- 
known popular treatise by Dr. R. Mullineux Walmsley, 
entitled ‘‘ Electricity in the Service of Man,” is being 
issued in monthly ts by Messrs. Cassell and Co., 
Limited, London. the rice is 6d. per part. No. I. and 
II. were recently Pana The work is to be completed 
in two volumes. 





Status oF Navat ENcGInrEkR Orricers.—Mr. T. A. 
Bramsdon, M.P. for Portsmouth, writing to The Observer, 
says :—‘‘On August 10 last I put a question in the House 
of Commons on the subject of the status of the engineer 
officers in His Majesty’s Navy, and from the First Lord’s 
reply, and other official sources, I inferred that the opinion 
held at the Admiralty was that the engineer officers asa 
whole did not desire the military status and se of 
control over the engine-room complement which I have, 
in the House and in the Press, so long and so consistently 
advocated on their behalf. Feeling that some doubt had 
been cast on the statements I had frequently made in the 
House of Commons, I determined, after full considera- 
tion, to ascertain definitely what was the truth of the 
matter. I accordingly caused inquiries to be made 
amongst the engineer officers of the Home and Medi- 
terranean Fleets, and had two questions submitted to 
them in writing as follows (ay ‘ you consider it 
essential for the efficiency of the Service that the present 
wn poe officers should be granted the military position 
and powers of control which are recognised as necessary 
for the engineer officers entered under the new scheme, who 
are now at sea as midshipmen?’ (4) ‘Do you wish this 
change to take place as speedily as possible, provided that 
no officer suffers detriment thereby in pay, promotion, 
pension, &c. ?’ These questions were sent to 700 out of 
the officers referred to, but they were not sent to heads 
of departments at the Admiralty for obvious reasons. 
Replies were not pressed for, but nevertheless 516 officers 
sent such replies, and though, as might be imagined, there 
were some detailed observations concerning them, yet, 
after a very careful scrutiny, only five officers were B tn 
lutely against any change. All the rest were in favour 
of the course which I have outlined in my speeches and 
questions in the House upon this matter. I have per- 
sonally seen these replies, and can vouch for their accu- 
racy. have also ascertained that intense dissatisfaction 
prevails amongst the engineer officers, caused by the 
continued delay on the part of the Admiralty in dealing 
with this subject in accordance with their wishes. 
Your readers may be interested to know what is reall 
desired by the present engineer officers, on whose behalf, 
as a whole, I feel I am able to speak. They are:—That 
they should be amalgamated with the executive or military 
branch, with identical titles and uniform, and shall be 
eligible for the same administrative appointments as those 
officers of the new scheme who permanently specialise in 
engineering, but with the proviso that they shall not be 
eligible for command of sea-going ships. Further, that 
the captain be empowered to delegate to the engineer 
officer in cha the same right to deal with purely 
departmental offences as he now delegates to the execu- 
tive officer. By at once announcing the reforms outlined 
above, the Admiralty have it in their power, by a stroke 
of the pen, to not only do justice to a body of loyal, 
zealous, and hard-working public servants, but also to 
popularise the profession of engineering in the Navy, and 
thus ensure an ample supply of suitable candidates from 
the young officers of the new scheme,” 








Chancul railway. A decree has been published approving | P 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

- Glasgow Pig-Iron Market.—Last Thursday morning the 
ig-iron market was very quiet, and there were no deal 
ings in Cleveland warrants. At the close of the session 
sellers quoted 50s. 44d. cash, 50s. 84d. one month, anc 
5ls. 44d. three months. Hematite warrants to the extent 
of 2000 tons were dealt in at 61s. 9d. three months, with 
closing buyers at 61s. 74d., and sellers at 61s. 104d., thre: 
months. In the afternoon Cleveland warrants were 
again idle, and closing sellers quoted 50s. 5d. cash, 
50s. 9d. one month, and 51s. 5d. three months. The onl 
business was 1500 tons of hematite at 61s. 3d. one 
month and 61s. 11d. three months, with buyers over fo: 
each position, and sellers at 61s. 4d. one month and 62s. 
three months. On Friday morning the market was 
stronger, and 4500 tons of Cleveland warrants were done 
at 50s. 5d. and 50s. 6d. cash, 51s. 5d. three months, and 
5ls. 54d. February 28, Closing prices were firm, at 
50s. 7d. cash, 50s. 11d. one month, and 51s. 7d. three months 
sellers. Hematite was strong, and 10d. up, but only one 
warrant changed hands at 62s. 9d. three months, with 
sellers over, and buyers at, 62s. 6d. In the afternoon the 
tone was unchanged, and 3500 tons of Cleveland warrants 
were dealt in at 50s. 64d. cash and 51s. 74d. three months, 
and closing sellers’ quotations were 50s. 65d. cash, 50s. 104d. 
one month, and 5ls. 7d. three months. Hematite—1000 
tons—changed hands at 62s. 9d. and 62s. 9}d. three 
months, with closing sellers at 63s. and buyers at 623. 6d. 
On Monday morning a strong tone again prevailed, and 
Cleveland warrants were done at from 50s. 74d. to 50s. 94d. 
cash, at 50s. 10d. four days, 51s. 14d. one month, and from 
5ls. 74d. to 51s. 10d.-three months. The turnover 
amounted to 7500 tons, and closing prices were firm at 
50s. 10d. cash, 51s. 14d. one month, and 51s. 10d. three 
months sellers, Hematite was quoted at 62s. 104d. buyers 
and 63s. 6d. sellers three months. The upward movement 
made a little further progress in the afternoon, when 5000 
tons of Cleveland warrants were dealt in at 50s. 10$d. and 
50s. 11d. cash, 51s. 2d. one month, and 51s. 10d. and 51s. 10}d. 
three months. At the close sellers quoted 50s. 11d. cash, 
51s. 3d. one month, and 51s. 11d. three months. Hema- 
tite continued firm, and 1500 tons were done at 63s. 44d. 
and 63s. 2d. three months, with sellers over at 63s. 2d., 
and buyers at 63s. On Tuesday morning the market 
retained its strong tone, and about 4000 tons of Cleve- 
land warrants were done at 51s. cash, 51s. 3d. ges pra 
days, bis. 4d. and 51s. 44d. one month, and 5ls. 8d. two 
months. Closing sellers quoted 51s. Id. cash, 5ls. 5d. 
one month, and 52s. 1d. three months. Hematite was 
again firm, and 1000 tons were dealt in at 63s. 3d. three 
months, while for the cash position there were buyers 
at 62s., and sellers at 62s. 3d. In the afternoon strength 
was once more the feature of the market, and 3000 tons 
of Cleveland warrants were put through at 52s. ten days, 
51s. 74d. and 51s. 8d. one month, and 52s. 3d. and 
52s. 4d. three months. Sellers’ closing prices were 
51s. 4d. cash, 51s. 8d. one month, and 52s. 4d. three 
months. Sellers of hematite quoted 63s. 9d. three 
months, while buyers named 44d. less. The nape, | are 
the market quotations for makers’ (No. 1) iron :—Clyde, 
63s.; Calder, Gartsherrie, and ngloan, 63s. 6d. ; 
Summerlee, 64s.; and Coltness, 86s. (all shipped at 
Glasgow) ; Glengarnock (at Ardrossan), 64s. ; Shotts (at 
Leith), 63s. 6d.; and Carron (at Grangemouth), 64s. 


Sulphate of Ammonia.—The sulphate of ammonia 
market is again strong, and the present tendency is 
towards higher values. The current quotation is 11/, 10s. 
per ton for prompt delivery, Glasgow or Leith. For- 
ward lots are also quoted at 11/. 10s. per ton, January- 
June delivery. The amount shipped from Leith Harbour 
last week was 1255 tons. 


Scotch Steel Trade.—There has been little change in the 
Scotch steel trade during the past week, and the pre- 
vailing conditions are far from satisfactory. Some of the 
producers are rather better placed than others, but on the 
whole specifications are still very scarce. The near ap- 
oe of the New Year holidays was thought likely to 

ring forth an improved demand, but so far there has been 
little evidence of any pressure for delivery before the 
stoppage. The inquiry for heavy material is slow, and 
structural sections are also in quiet demand. The export 
trade is just about normal. 


Malleable-Iron Trade.—The malleable-iron makers in 
the West of Scotland, who have been very quiet for some 
time back, do not report any improvement in trade. The 
present demand is exceedingly limited, and prices, espe- 
cially for export, are not encouraging. 

Scotch Pig-Iron Trade.—A healthy tone prevails in the 
Scotch pig-iron trade at present, and large deliveries of 
almost all the ordinary qualities are being made before 
closing down for the holidays. Not only are local con- 
sumers placing orders, but buyers in the South are also 
covering their requirements. The demand from abroad, 
and notably from Canada, is ee active, and makers 
prices are inclined to be firmer. The hematite position 1s 
stronger, and a good all-round demand is felt. Local 
makers maintain a firm attitude with regard to the price 
for forward delivery, and at least two of them have fixed 
it at 65s. per ton over the first three months of next year. 





Garratr Locomotives.—In the description, on page 
802 of our issue of the 10th inst., of the Garratt locomo- 
tives, built by Messrs. Beyer, Peacock, and Co., Limited, 
Manchester, for the Tasmanian Government Railways, 't 
was stated that these railways were of 2-ft. gauge. We 
are asked to point out that the main railway system is of 
3-ft. 6-in. gauge, and that the locomotives were built for 
the North-East Dundas Tramway, a 2-ft.-gauge branch 
line of the Tasmanian Government Railway. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Tuesday. 

Death of Mr. Thomas Wilkinson.—Mr. Thomas Wilkin- 
son, head of the firm of William Cooke and Co., Tinsley, 
has died at the age of sixty-five years, after a period of 
much suffering. e had been confined to his bed for 
several months, but did not give up his interest in the 
firm. Board meetings were held in his sick-room, and by 
means of the telephone he superintended the transaction 
of much business. It was from his sick-room that he 
arranged the details of a big scheme which resulted in his 
booking orders for 25,000 tons of wire the biggest 
volume of work of the kind ever booked for one 
period. A new wire-rod mill has had to be erected 
to accommodate the orders, the securing of which, 
at a time of such depression, was a remarkable thing. 
Mr. Wilkinson was apprenticed to his father, a shovel 


manufacturer at Eckington, was afterwards employed at | § 


Messrs. John Brown and Co.’s, then at Earle’s works at 
Hull, and in 1877 was appointed secretary of the compan 
of Messrs. W. Cooke and Co., of which he afterwards 
became chairman and managing director. 


Tron and Steel.—Generally, there seems to be a 
brighter tone, but perhaps this is more due to the 
Christmas spirit than to tangible oriers. It is an un- 
comfortable fact that while there are more men employed 
in the iron and steel trades than was the case at this time 
last year there are less at work than a month ago ; and there 
is a corresponding decrease in the number of shifts worked. 
This particularly applies to crucible furnaces, rolling- 
mills, and foundries. Stock-taking operations have been 
started by some firms.. Despite the paucity of orders in 
the iron market, prices are well maintained, and there 
are even indications that they will be increased in the near 
future, owing to the rising cost of coke, coal, and ores. 
High-speed steel-makers are finishing up the year in a 
healthy position so far as the foreign market is concerned, 
and they have no reasons to doubt that the demand from 
the States and the Continental markets will fall off in 
the New Year. With more activity in ae circles 
there should also be a better home demand. Thisactivity 
is responsible for a little improvement in the file depart- 
ment. The tool trade is extremely quiet, and there is 
much disappointment expressed over the new French tariff 
against engineering too: The foreign demand, how- 
ever, is well maintained, particularly for machine tools 
and cutting parts for agricultural implements. There 
has been a fair amount of business in silver and electro 
plate, but it is stated that competition of the keenest 
character has spoilt profits. here are Government 
inquiries concerning substantial orders, but these are 
not up to the usual standard. The cutlery branch 
finishes up with little to do. 


South Yorkshire Coal.—During the week all pits have 
been working at high pressure, in view of the approach- 
ing holidays. There has been no settlement arrived at 
between colliery-owners and the railway companies upon 
the tenders for next year’s steam coal, although it is re- 
ported that one company has accepted at 1s. per ton more 
than the current year’s prices. Other say men appear 
resolute in their refusal to go beyond an advance of 6d.; 
but, on the other hand, owners appear in a strong posi- 
tion. There is a considerably better demand for house 
coal, and the year is finishing with trade brisk and prices 
firm. Sheffield coal-owners have advanced the price for 
house coal 1s, a-ton, and with the extremely wintry 
weather prevailing there is a lively demand. Slacks are 
mal better position, and there is a steady business in 
coke, 








Use or Execrriciry in Mings.—The Council of the 
Institution of Electrical Engineers are considering the 
evidence to be submitted to the Home Office in connec- 
tion with the inquiry on the use of electricity in mines. 
The secretary of the Institution will be glad to receive, 
in writing, on or before January 10 next, any observa- 
tions which members may wish to make on the ‘Special 
Rules of the Home Office for the Installation and Use 
of meget ” (Coal Mines Regulation Act, 1887) now 
in force, 





THE DEPRECIATION OF MERCHANT LineRs.—Sir Thomas 
Sutherland, G.C.M.G., rere at the annual meeting 
of the Peninsular and Oriental Steam Navigation Com- 
pany, on the 9th inst., said that during the past year the 
company had sold five of their older steamers, which was 
rather a large operation at one time in the way of dis- 
posing of old ships. These vessels cost originally 
650,0001. odd, and they realised the sum of 45,000/., 
which demonstrated the necessity of a liberal appropria- 
tion for the age ny of depreciating the value of ships 
from the very first moment they come into service. 
Formerly shipowners were allowed by the Inland Revenue 
to charge 5 per cent. (afterwards reduced to 4 per cent. 
on the original cost) depreciation by way of a sinking 
fund on the original cost of their shi Now, if the 
P. and O. Company had only chai 4 per cent. on 
the original cost of .these vessels which they have 
sold, instead of their having no loss on the transaction, 
which was the case, they would actually have incurred 
a capital loss of nearly 60,0007. That showed the diffe- 
rence this change in the attitude on the part of the 
{nland Revenue had made to shipowning interests in 
general, notwithstanding the strongest protest on the 
part of that community. He believed that in the fifteen 
years since this alteration was made the company had 
been over-assessed in the way of profit to the extent of 
nearly 900,000/.; that was to say, they had paid income 
tix, m round figures, of nearl Bb, 0008 in excess of what 
they ought to have been call upon equitably to pay. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
, MIppLesBRouGH, Tuesday. 
The Iron Trade in 1909.—The ironstone won from the 
Cleveland hills is 40 per cent. of the total output of the 
country. The estimated output of Cleveland. ironstone 
for the year just drawing to a close is 6,500,000 tons, as 
compared with 6,125,733 tons of 1908. In 1883 the iron- 
stone taken from the Cleveland hills reached 6,756,055 
tons—the a on record. Foreign ore imported into 
Middlesbrough this year is estimated at 1,918,000 tons, 
as compared with 1,716,887 tons during 1908. The esti- 
mated production of pig iron on the North-East Coast this 
year is 3,500,000 tons, as against 3,389,079 tons for the pre- 
vious year, and 3,681,748 tons in 1907. Of 114 blast-furnaces 
built in the North-Eastern district, 82 are in operation. 
At the end of 1908, of 117 furnaces built, 79 were in blast. 
ince the commencement of the industry on the North- 
East Coast forty-eight of the furnaces started have 
disappeared—viz. :—Norton, six; Hopkins, Jilkes, and 
Co., four; Seaham, two; South Durham, three; Ferry 
Hill, ten; Witton Park, six; Elswick, two; Tow Law, 
four; Walker, two; Glaisdale, three ; Grosmouth, three; 
and Stockton, three. Inthe of Middlesbrough there 
are eighty furnaces built, fifty-seven of which are in 
operation, and it is estimated that during 1909 these have 
roduced 2,132,000 tons of pig iron, 1,375,000 tons being 
leveland and 757,000 tons hematite and special kinds 
of iron. In 1908 the total production was 2,230,000 tons, 
1,415,000 tons being Cleveland and 815,000 tons hematite, 
&c. The largest make of Cleveland iron by the Middles- 
brough furnaces was in 1881, when the output reached 
1,644,795 tons, and the largest production of hematite and 
— iron was in 1896, when the make amounted to 
,000 tons. Shipments of pig iron for 1909 are esti- 
mated to reach 1,300,000 tons. Last year the shipments 
of pig were returned at 1,750,881 tons. 


The Cleveland Iron Market.—An altogether unexpected 
change for the better has to be reported of the Cleveland 
iron market. In spite of the fact that what is usually the 
quietest period of the year has arrived, and that the 
approaching General Election was expected to interfere 
considerably with business, quite a brisk demand has 
sprung up, and the market is very active, with quotations 

] round advancing., No. 3 g.m.b. Cleveland pig iron has 
been raised to 51s. 3d. for prompt f.o.b. delivery, and 
indeed that is more a buyer’s than a seller’s price, The 
other qualities have been moved up in proportion, 
No. 1 now being 52s. 6d.; No. 4 foundry, 49s. 9d. ; 
No. 4 forge, 49s. 6d.; and mottled and white, each 
49s. Considerable improvement in hematite pig iron 
is reported. Producers are well placed, and in no 
hurry to do business, as they are confident of still 
further advances in values, but buyers are very desirous 
to place orders. Nos. 1, 2, and 3 East Coast brands 
cannot now be bought under 63s. for early delivery, and 
for business over the next six months nothing under 65s. 
is named. Dealers in foreign ore are well placed and 
they have further advan prices, market rates now 
being based on 20s. ex-ship Tees delivered over the next 
six months. Coke is also ming dearer. Demand for 
local consumption is heavy, and average blast-furnace 
— have been raised to 18s. delivered at Tees-side 

urnaces. 


Manufactured Iron and Steel.—More encouraging ac- 
counts are given of the manufactured iron and steel in- 
dustries. considerable amount of work for next year 
has been placed and most departments promise to 
well employed shortly after the holidays. Makers of 
railway material, producers: of ship-plates and angles, 
and manufacturers of sheets have good contracts made. 
Common iron bars are 7/.; best bars, 7/. 7s. 6d.; best 
best bars, 7/. 15s.; agp nag 5l. 5s.; iron ship- 
plates, 6/.; iron ship-angles, 7/.; iron ship - rivets, 
71. (2s. 6d. to 7/. 3s. 9d. ; steel bars, 6/.; steel ry yr 
61. ; steel ship-angles, 5/. 12s. 6d. ; steel strip, 6/. 2s. 6d.; 
steel hoops, 6/. 5s. ; and steel joists, 5/. 12s. 6d.—all less 
the customary 24 per cent.; whilst cast-iron chairs are 
3l. 10s.; cast-iron columns, 6/. 10s. ; light iron rails, 
61. 7s. 6d.; heavy steel rails, 5/. 5s.; and steel railway 
61. 10s.—all net cash at works. Iron or steel 
ae corrugated sheets, 24 gauge, in bundles, are 
1l. 5s. f.0.b.—less the usual 4 per cent. 








Roya Society or Arts: Cantor Lecturgs.—-The 
fourth and concluding lecture of a course on “ Aero- 
nautics” was delivered at the Royal Society of Arts on 
Monday last by Mr. C. C. Turner. In this lecture Mr. 
Turner dealt with the limitations of aeroplanes and 
dirigibles, and ventured to indulge in a forecast of some 
details as to future developments. ing with 
the present, he said that rather too much atten- 
tion had, he thought, been given to the lightening 
of motors rather than to rendering them automatic. 
Motors had not yet been thoroughly tested under 
conditions equivalent to those prevalent at different 
altitudes. Such changes in conditions affected not only 
carburation, but also the efficiency of the propellers and 
the supporting effect of the plane of the machine. He 
thought, however, that at altitudes under 4000 ft. or 
5000 ft. these would have little effect on aeroplanes. Mr. 
Turner discu also the position of the propeller in 
relation to the planes, and drew attention to the fact that 
placing it in front disturbed the air-currents acting on 
the planes. The limits of journeys were set by the petrol 
carried. He considered that too much had been made 
of the offensive qualities of airships and aeroplanes, but 
thought they would be of service for reconnoitering, &c. 
He further discussed the difficulties of trav >] by night. 








NOTES FROM THE SOUTH-WEST. 


Cardif.—The steam-coal trade has presented, upon the 
whole, a steady tone. Spot cargoes of large have been 
sold at former rates; forward a ey have, in some 
instances, shown an advance of 6d. per ton. The best 
large bas been making 16s. 3d. to 16s. 6d. per ton, while 
secondary qualities have ranged from 15s. 6d. to 16s. per 
ton. House coal has shown scarcely any change; the 
best ordinary qualities have been quoted at 15s. to 16s. 

ton; No. 3 Rhondda large has made 17s. 3d. to 
7s. 6d. ; and smalls 7s. to 7s. 6d. per ton. Foundry 
coke has brought 19s. to 20s., and furnace ditto 17s, to 
17s. 6d. per ton. As regards iron ore, Rubio has realised 
17s. to 17s, 6d. per ton, upon a basis of 50 per cent. of 
iron, and charges, including freight, insurance, &c., to 
Cardiff or Newport. 

The South Wales Engincers.—At the last general meet- 
ing of the South Wales Institute of Engineers at Cardiff, 
discussion on a paper by Mr. C. B. Chartres, Cardiff, 
describing exhaust-steam turbines, was resumed. Among 
those who took part in the debate were Mr. J. V. Robin- 
son, London: Mr. Harrison, Middlesbrough ; Mr. Shon- 
theil, Cardiff ; and Mr. Yerburg, Cardiff. A paper was 
submitted by Mr. W. H. Patchell, of Westminster, upon 
the electrification of Ferndale Collieries. Mr. B. J. Day, 
Cardiff, and other speakers referred toa recent visit of 
the Institute to the collieries in question, and ex 
high approval of their equipment. The president 
announced that the Lewis prizes for 1909 had been 
awarded as follow :—General lay-out and equipment of a 
complete set of engineering shops for a modern colliery 
with an output of about 2000 tons Be day—Mr. W. 
Trimmer, Newport, 15/.; and Mr. C. W. Jordan, Cardiff, 
107. The papers are to be embodied in the Proceedings 
of the Institute. 

The Swansea Valley.—There is little fresh to report 
with respect to steel,-but-the tin-plate trade has con- 
tinued exceptionally active; two new mills have been 
started at the Upper Forest. 








Census oF Moror Vrnuicies.—The number of motor 
vehicles in use in the United Kingdom, according to 
the Royal Automobile Club returns, was no less than 
183,773 on September 30. The total increase since the 
corresponding date of 1908 was 29,358. Of the 183,773 
vehicles, 84,840 were motor-cars, 15,181 trade vehicles, 
and 8752 public-service vehicles. According to the 
Commercial Motor there are 4300 motor-cabs now on the 
London streets and over 2000 in the provincial towns. 





ENGLISH-RUSSIAN AND RusstAn-ENGLISH Dictionary. 
—This pocket dictionary, by Mr. Leo Meycliar, ub- 
lished at the price of 2s, 6d. net by Messrs. E. and ¥ N. 
Spon, Limited, 57, Haymarket, covers the terms relating 
to mechanical and marine engineering and naval archi- 
tecture. It also gives a sketch and the regulations of 
freeboard marking for steamers according to Lloyd's 
rules ; sketches of the different types of vessels classed in 
Lloyd’s Register, and tables. 





THe Excar ScHoLARsHIP IN NAVAL ARCHITECTURE. — 
The Council of the Institution of Naval Architects will 
shortly offer for competition the scholarship in question, 
which is of the annual value of 50/., and is tenable for 
three years. The candidates are to be students of the 
Institution, and not less than eighteen, or more than 
twenty-one, years of age on March 1, 1910, and must at 
that date have been continuously employed for two years 
upon naval architecture or marine engineering. par- 
ticulars can be obtained from the Secretary of the Institu- 
tion of Naval Architects. 





Tue INSTITUTION OF MECHANICAL ENGINEERS: GRA- 
DUATES’ AssocraATION.—The third general meeting of the 
session was held at the Institution, Storey’s Gate, 8. W., 
on Monday, December 13, at 8 p.m. ; chairman, Captain 
Riall Sankey, R.E. (retired). A paper entitled ‘‘ Plannin 
and ge of Turbo-Generating Stations” was on | 
by Mr. Thomas Walmsley, Graduate. The discussion 
was opened by Mr. P. Petrie, and the following took 

rt:— Messrs. E. Timothy, H. C. m A. J. 

remner, M. G. Duncan, S. A. Smith, A. C. Cartwright 
and Mr. E. Seddon. Captain Sankey also made severa 
interesting remarks. 





Winpinec-Encine Design.—A paper, which should 
prove of great value to colliery engineers and those 
engaged in the design and construction of winding- 
engines, was read on the 4th inst. before the Manchester 
Association of Engineers by Mr. G. J. Wells, Wh. Sc., 
M.I. Mech. E. In this paper the author analysed 
minutely, by means of diagrams, the conditions which 
haye to be met by the engine at each point of its stroke 
and at each moment of winding. The influence of high 
accelerations on the size of the engine needed was very 
clearly set forth. He showed that in a particular example 
taken, if,. with a total lift of 775 yards, and a total time 
of wind equal to 58 seconds, an acceleration of 3 ft. per 
second per second required a unit of power, then an 
increase of the acceleration to 4.84 ft. per second per 
second would require an increase of over 9 per cent. in 
the size of the engine, and an acceleration of 8.77 ft. 

r second per second an increase of nearly 27 per cent. 

e poin out the advantage of keeping down the size 
of the winding-drum, and advocated the Whiting or the 
Koepe systems, in which the drum “was abolished, being 
replaced by simple pulleys, around which the oe was 
taken one or more turns. The load was thus supported 
by the frictional grip of the rope on these pulleys. 
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2000 - HORSE- POWER SINGLE-CYLINDER GAS BLOWING- ENGINE. 
CONSTRUCTED BY THE SIEGENER MASCHINENBAU A.-G., ENGINEERS, SIEGEN, GERMANY. 
(For Description, see Page 855.) 
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THE DISTRIBUTION OF NAVAL 
EXPENDITURE. 


Ir is a remarkable commentary on our state of 
-| advancement that, in a season especially dedicated 
to — on earth and good will towards men,” 
the British Admiralty should have given out con- 
tracts for four immense warships, costing nearly 
8 millions sterling, which were only to be ordered 
if the state of naval construction in foreign coun- 
tries justified it. This is the more remarkable as 
only a small minority of the people of this country 
will question the decision of the Admiralty ; 
convincing evidence on the necessities of the 
case is afforded by the interpretation of German 
opinion on naval expansion by Count Ernst von 
Reventlow, and quoted i in our review of the ‘* Navy 
League Annual” on page 864. To this phase of 
the subject, however, we do not intend to devote 
more than this passing reference. We would prefer 
rather to point out the influence which the naval 
expenditure has upon the utilisation of labour, 
which is the more important at a time when there 
is so much distress owing to unemployment. 

It is urged by many that “an expenditure is 
unremunerative, but we fear that those who accept 
this dictum take a somewhat restricted view of 
economics. A warship may not be directly remunera- 
tive, in respect that it does not add to the realisable 
wealth of the nation ; but the same might be said 
of such a breakwater, for instance, as that which 
Sir William Matthews has only recently completed 
to prevent the North Sea from making inroads 
mn the Tyne. Without this breakwater many 
of the riverside industries could not be carried on 
with continuity, nor could our shipping trade be 
Ss safely, so that in great measure such 

reakwaters are distinctly, although indirectly, 
remunerative ; and so with our naval defences. 
Just as the North Sea itself may become turbulent, 
and, without proper pee provision being 
made, may render industrial pursuits hazardous, if 
not unremunerative, so the same sea may carry on 
its waters a destructive power greater and more 
far-reaching, against which it is imperative that we 
should have strong bulwarks. ount Ernst von 





be} Reventlow has clearly indicated that the time may 


come when such mobile defence will be vital to 
the nation. Naval expenditure therefore is a neces- 
sity, and it is not without interest to glance at its 
effect on the employment of labour. 

The four ships given out within the past few days 
—a battleship-cruiser and three battleships—com- 
plete the naval construction contracts for the year, 
and the list must be accepted as satisfactory, always 
provided, of course, that it is not to unduly affect the 
number of ships to be laid down next year. Since 
April last the Admiralty have placed orders for six 
battleships, two armoured cruisers, six protected 
cruisers, ie ga -boat destroyers, and several 
submarine boats. ese represent a total value of 
over 20 millions sterling, and practically the whole 
of this goes in wages to miners, iron-workers, rail- 
way transport employés, and nearly every type of 
mechanic. 

The work given out has been widely distri- 
buted, and it may be said, incidentally, that 
the prices submitted in competition were exceed- 
ingly low. Indeed, one of the surprising features 
in recent years is the steady decrease in the cost 
of naval construction work. This establishes the 
high economy of the methods and plant adopted 
by rie leading firms in this country. It has always 
been recognised that Britain excels all foreign ship- 
builders in this respect, and recent experience 
goes far to prove that this excellence is being 
maintained. It may be accepted, therefore, that 
if, in competition with Continental and Ameri- 


can firmg, the prices quoted for foreign work may | provinces. The South of E 





seem high, there exists the greater necessity for a 





careful examination of the designs, as this will 
almost invariably disclose the fact that the increased 
price is more than justified by the higher efficiency 
of the results promised and ultimately achieved. 

Certainly several naval Powers have in reeent years 
profited by such careful analysis of results, securing 
vessels from British firms considerably more efticient 
than those proposed by foreign competitors. 

The distribution of the British naval work may be 
"| briefly indicated. Clyde firms secured orders for two 
of the battleships. One—the Colossus—was placed 
several months ago with the Scotts’ Shi ipbuilding 
and Engineering Company, Limited, of Greenock, 
and the other is now ordered from Messrs. William 
Beardmore and Co., Limited. Both firms supply 
the turbine machinery for the ships. Of the four 
second-class cruisers of the ‘‘ City””’.class given out 
to contract, the Clyde secured two, one of which is 
to be built and engined by Messrs. Beardmore, 
who are now completing the sister-ship the Glou- 
cester. The other is to be built by the London and 
Glasgow Shipbuilding and Engineering Company ; 
this vessel is exceptional in having Curtis turbines, 
which are to be made by Messrs. John Brown and 
Co., Limited, Clydebank. Of the twenty destroyers 
ordered, de firms are ae nine : three by 
the Feizfiela C Company ; three by Messrs. Brown, of 
Clydebank ; two by essrs. Denny, of Dumbarton ; 
and one by Messrs. A. and J. Inglis. . One of the 
Clydebank destroyers will have Curtis turbines. The 
total value of all these ships, ready for service, is 
close upon 3,000,0001., but of this sum an important 
amount will go for armour, guns, and gun-mount- 
ings, of which only ‘a small part will be distributed 
in the West of Scotland. 

The Tyne shares this year’s patronage of the 
Admiralty to an almost equal extent as the Clyde 
district. Two battleships have been placed on this 
river. One—the Hercules—is being built by Palmers’s 
Tron and Shipbuilding Company, = wr other has 
just been ordered from Sir Armstrong, 
Whitworth, and Co. The eB he of the latter 
vessel will be constructed by Messrs. Hawthorn, 
Leslie, and Co., Limited. he contract for the 
engines of another of the new battleships of the 
year—the Orion—just laid down at Portsmouth, 
was placed with the Wallsend Slipway and En- 
gineering Company. Messrs. Armstrong have also 
secured the contract for one of the second-class 
eruisers of the ‘‘City”’ class, which is to be fitted 
with propelling engines by the Parsons Marine 
Steam-Turbine Company. As in all the other vessels, 
with the two exceptions stated, Parsons turbines 
will be adopted. Four destroyers have also 
been ordered from the Tyne firms —three from 
Messrs. Hawthorn, Leslie, and Co., and one 
from Messrs. Swan, Hunter, and Wigham Richard- 
son. The last-named firm will also build one of 
the battleship floating-docks. 

Barrow-in-Furness has secured a large amount 
of the work, a fact which is not surprising when 
one recalls the equipment of the Vickers establish- 
ment, and the tact that nearly 10,000 men are 
employed. Indeed, the company would seem to 
be the premier establishment, if we judge by the 
proportion of naval expenditure which falls their 
way, as recorded, for instance, in the table on the 
next page. Even excluding the money for armour 
and ordnance, their share of Vote 8 this year ex- 
ceeds that of any other firm, being over 1,000,0001. 
sterling. The new work secured includes a new 
armoured cruiser, sister- ship to the cruiser 
Lion, just laid down at Devonport, for which 
the firm are also to construct the machinery. As 
the two ships just named are of unprecedented 
length, Pm nna fighting power, and speed, 
the placing of the order for the machinery of 
both ships, and the hull, &c., of the other, in- 
dicates Admiralty contidence in the company. One 
of the second-class cruisers has also been ordered 
from the company, as well as several submarine- 
boats. 

The remaining armoured ship of the year has 
been ordered from the Thames Iron Works, who 
have undertaken to meet the Admiralty require- 
ments in various directions, notably to ensure the 
completion of the vessel in 1912, and to make pro- 
vision for the maintenance of the vessel afloat 
during the period of her fitting out—conditions 
which are very onerous, especially in view of the 
handicap of higher wages, public rates, and other 
ectabitehenent charges prevalent in London, as 





compared with the conditions obtaining in the 
land shares, not only 


,on account of the dockyard work, but because 
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of the seven torpedo-boat destroyers which have 
been placed—four with Messrs. J. I. Thornycroft 
and Co., Limited, of Southampton, and three with 
Messrs. J. S. White and Co., Limited, of Cowes. 
Chatham will also build two submarine boats. 

Liverpool gets its share of the work in the shape 
of the battleship floating-dock which Messrs. Cam- 
mell Laird are to build, while the same firm will 
also supply the machinery for one of the protected 
cruisers which are being built at the Pembroke 
Dockyard. Ireland has he quota in respect of the 
machinery of the battleship Neptune, now being’ 
fitted at Portsmouth with machinery by Messrs. 
Harland and Wolff, Belfast. 

Sheftield, Manchester, and Glasgow will profit by 
the expenditure on armour required for the eight 
large ships just ordered ; the cost of the armour 
is likely to be over 34 millions sterling, while 
Newcastle, Barrow, Coventry, and Glasgow will 
share in the expenditure on gun-mountings, on 
which for the eight ships something like 4,000, 0001. 
will be spent. It is not possible to indicate the 
enormous area over which this money, as well as 
that for hull and machinery, will be diffused, 
because the coal, iron, forgings, castings, and the 
auxiliary engines are produced in many dis- 
tricts, and over the railways or through the 
canals to the great manufacturing centres. We 
have, however, analysed the Navy votes for the 
year in the light of the work now arranged for, in 
order to make an approximate estimate of the 
sums which will be carned by the various ship- 
building companies on hull and propelling machi- 
nery work. This enumeration excludes the votes 
for ordnance and armour, the allocation of which is 
not officially noted in the Government returns. 
Of course we have assumed that considerable pro- 
gress will be made with the four large ships now 
ordered, so that supplementary estimates will re- 
quire to be brought in before the end of the finan- 
cial year. 

Moreover, the progress of nearly every other con- 
tract ship placed during the year has been most 
satisfactory, and shipbuilders will easily earn all 
the money ear-marked in the ordinary estimates. 
Thus the figures given in the appended table are 
generally within, rather than over, the mark. The 
Clyde portion is the highest of all districts, being 
about 2,400,0001. ; but there are now building on 
that river the hulls and machinery of two battle- 
ships, the machinery for the armoured cruiser 
Indefatigable, five second-class cruisers, about 
seventeen destroyers, and two torpedo-boats. The 
Tyne proportion is about 1} millions sterling, and 
there are in course of construction two battleships 
and the machinery for a third, two second-class 
cruisers and the machinery for a third, and several 
destroyers. The subjoined table shows the total 
vote for hulls and machinery for the current year, 
apportioned to each firm :— 


Total Votes for Hulls and Machinery, 1909-10. 


& 
Vickers Sons and Maxim, Limited, Barrow-in- 

Furness - i es = es .. 1,050,000 
John Brown and Co., Limited, Clydebank 770,000 
Fairfield Shipbuilding and Engineering Com- 

many, Limited, Glasgow .. as ‘a Ba 545,000 
Palmer's Iron and Shipbuilding Company, 

Limited, Jarrow... = a de oi 460,000 
Scotts’ Shipbuilding and Engineering Com- 

pany, Limited, Greenock. . = - .. 452,000 
Cammell Laird and Co., Limited, Birkenhead.. 410,000 
William Beardmore and Co., Limited, Dalmuir 390,000 
Sir W. G. Armstrong, Whitworth, and Co., 

Limited, Elswick .. oa ¥ a +. 810,000 
Hawthorn, Leslie, and Cc., Limited, Newcastle- 

on-Tyne ab oe oe ee we .. 255,000 
Thames Iron Works, London 240,000 
J. 8. White and Co., Limited, Cowes on 195,000 
Wallsend Slipway and Engineering Company, 

Limited, Wallsend-on-Tyne ne .. 170,000 
Harland and Wolff, Limited, Belfast .. ae 152,000 
London and Glasgow Company, Limited, 

Glasgow rT es ee es os es 112,500 
J. 1. Thornycroft and Co,, Limited, Southampton 110,000 
W. Denny and Brothers and Denny and Co., 

Dumbarton .. ne os le és ‘% 100,000 
Swan, Hunter, and Wigham Richardson, 

Limited, Newcastle-on-Tyne —., “e es 25,009 
Parsons Marine Steam -Turvine Company, 

Limited, Wallsend-on-Tyne ol de oe 7,500 
A, and J. Inglis, Limited, Glasgew 5,000 


A part of the sums thus credited to the various 
firms goes in material, but it will be seen from 
what we have said and from the above list that 
since naval expenditure is necessary, because of the 
state of international opinion, it is useful to the 
nation as a means of distributing money, and it 
must be admitted that this year every naval dis- 
trict and almost every first-class shipbuilding firm 
has got some share of the naval vote. One point, 
however, should be made clear, and that is, that 
in no case are the resources of any firm fully 





utilised, so. that foreign governments, as well as 
the British Admiralty, will still find the important 
firms willing and able to do the best work under the 
most economical conditions. 








EMPLOYERS’ LIABILITY AT COMMON 
LAW. 

WoRKMEN’s compensation for injuries is mostly 
claimed nowadays under the Workmen’s Com- 
pensation Act, under which, of course, it is only 
necessary to prove that an accident has happened, 
and that injuries have been received by the appli- 
cant in the course of his employment. 

Actions are still occasionally heard in the Courts 
at common law and under the Employers’ Liability 
Act, and it may be of interest to our readers 
if we explain why, in certain cases, a workman 
is advised to sue his employers at common law, 
or under the Employers’ Liability Act, rather 
than go before an arbitrator under the Workmen’s 
Compensation Act. In the first place, the Work- 
men’s Compensation Act only allows the injured 
workman a weekly payment, equal to half his 
average weekly earnings, during the period of 
incapacity ; it gives no compensation for mere pain 
and suffering ; and, as a rule, it gives no lump sum 
for compensation. On the other hand, a workman 
may claim at common law any amount he thinks a 
jury will give him, even when his injury does not 
involve incapacity. Under the Employers’ Liability 
Act, however, the compensation is limited to the 
total of the workman’s earnings for the three years 
immediately preceding the accident. The Em- 
ployers’ Liability Act requires proof that the work- 
man’s injury has been caused by negligence, either 
of the employer, or of his superintendent, whom the 
workman was bound to obey. If defects in machi- 
nery are alleged as the cause of the workman’s 
injury, these too have to be proved to be the fault 
of the employer or of his agent. Whenever the 
injury is : to any neglect or carelessness of a 
1 li ig there can be no case against the 
employer at common law, but under the Employers’ 
Liability Act the employer is liable. 

In the Court of Appeal, on December 6, a case 
was heard against the London and India Dock 
Company. The plaintiff, a dock labourer, sued at 
common law, on the ground of his employer's 
neglect in regard to the supply of sufticient apparatus 
to be used in unloading bales of cotton. Shoots were 
used that easily admitted ordinary small bales, but 
were too narrow for large bales, some of which, in 
being shot down from the dock warehouse, toppled 
over into the river, and struck the plaintiff, who 
brought an action for damages before the Recorder 
of London in the Mayor’s Court, where the jury 
gave him a verdict and 50/. damages. The Divi- 
sional Court reversed this decision, and their 
view was upheld by the Court of Appeal. The 
sole question before the Court of Appeal was, 
Had the obligation of the employers to provide 
proper plant for unloading been duly discharged ? It 
appears the dock company’s engineer employed a 
superintendent, named Bailey, to provide proper 
seen, and that the engineer gave Bailey carte 
blanche to do all that was requisite and proper. The 
Divisional Court held that in thus delegating their 
duty the dock company had freed themselves of any 
further responsibility. There had been negligence 
in providing the narrow shoot for the big bales, and 
that led to the accident ; but this negligence was 
not legally the fault of the dock company, but pre- 
sumably of the plaintiff's fellow-servant. The legal 
doctrine of common employment, which rules cases 
at common law, is eliminated in the Workmen’s 
Compensation Act and the Employers’ Liability Act 
(1880); but it was relied on by the dock company in 
this action taken against them at common law. For 
the dock company it was argued that if they employed 
a competent person, and gave him full authority 
to provide proper machinery, that therefore the 
common employment principle applied, for where 
employers did not fix the apparatus themselves, 
but left it to a competent superintendent, as in 
this case, and if the superintendent they em- 
88 gm failed in his duty, an injured servant 

ad no remedy against the employers because of 
the fault of his fellow-servant. It was further 
shown that the engineer of the dock company had 
the duty delegated to him of generally seeing to 
the fitness of the machinery used. Unfortunately 
for the appellant, the case was not discussed on its 
merits in the County Court ; it was, deemed 
sufficient that there had been delegation of their 





duty by the dock company, and the competency 
of the engineer who saw to the shoots and em- 
ployed the superintendent of the work was not 
raised. The Divisional Court was therefore tech- 
nically right in deciding to follow the case in the 
House of Lords (Wilson v. Merry), which decided 
that where employers delegated the duty of seeing to 
the machinery to a competent person they were freed 
from responsibility. ad the County Court raised 
the question of the competency of the young engineer 
and the fact had shown he was not competent, then 
in law the responsibility would not have d to 
him—a fellow-servant of the injured dock labourer— 
and the appellant would have had his remedy against 
the dock company for negligence in delegating 
their duty to an Sowers person. The fact of 
such negligence not having been raised in the 
County Sean, the Divisional Court, dealing only 
with the legal points, could not re-try the case 
as to facts, and the Court of Appeal upheld the 
Divisional Court, and regretfully dismissed the 
labourer’s appeal. This interesting, but very un- 
satisfactory, case shows once more the harshness of 
the common-law doctrine of ‘‘common employment.” 
At common law it should be noted that the 
doctrine of ‘‘common employment ” is a complete 
defence unless, of course, it is proved that the em- 
mg is personally guilty of negligence. It may 
taken as a general rule that the employer is 
liable for neglecting to provide proper appliances, 
or where appliances, originally proper, have become 
unsafe unknown to the servant, but to the know- 
ledge of the employer. The employer is also liable 
where the system of working is defective, for he is 
presumed to have sanctioned it. Under the Em- 
ployers’ Liability Act (1880) the employer is liable 
only when the accident has resulted from the negli- 
gence of a person whose duty it is to superintend 
the machinery, works, and plant of the employer’s 
business ; by the negligence of a superintendent or 
foreman, or other person under whose orders the 
workman was employed. The employer is also 
liable under the Act of 1880 for the act or omission 
arising out of any by-law authorised by the em- 
ployer. The employer is also liable for negligence 
in employing incompetent fellow-servants. Had 
the question of the competence of the engineer in 
this dock-labourer’s case been raised in the County 
Court, and had the jury found the engineer was not 
competent, the dock company’s carelessness, in em- 
ploying him for such serious duty to their work- 
men, would have made them liable for negligence 
at common law, but this question was never asked. 
The Court of Appeal has uttered a_ useful 
warning to employers that too much may be made 
of the doctrine of ‘‘common employment,” when 
it is assumed that the mere delegation of their 
duty to their workmen relieves them of responsi- 
bility. If, in a County Court that hears-the 
evidence, it is shown that the person is not com- 
petent, then the employers have still the liability 
at common law to provide carefully for the safety 
of their workmen. 





THE AMERICAN IRON INDUSTRY 
AND FOREIGN IRON ORE. 

Tue news that Swedish iron ore had been sold 
to iron works in the United States, and that new 
contracts had been made for delivery of further 
quantities of Swedish iron ore during the forth- 
coming summer, has attracted a considerable amount 
of attention, and is being exhaustively dealt with 
in Swedish and German journals. The fact is, that 
the United States possesses the largest iron-ore 
deposits which are being worked at the present 
time. The United States’ output of iron ore has, 
up to the last few years, amounted to an average 
of 34.72 per cent. of the world’s total production. 
In addition, the United States possesses coal- 
mines of such magnitude that their production 
during the year 1903 amounted to 36.63 per cent. 
of the world’s aggregate output of coal, and this 
proportion has since increased. The undoubtedly 
correct view—that the North-American iron-ore 
deposits were practically inexhaustible—has since 
been confirmed by numerous new discoveries of 
iron-ore deposits in the Lake Superior district. It 
might therefore seem that the fear of decreasing 
production had been negatived for a long time to 
come as far as the North American iron industry was 
concerned. If some American iron works have 
taken their supply of iron ore from abroad—and 
this foreign import seems to spread to larger and 
larger areas—it must not be assumed that the 
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reason relates to any dearth of iron ore within 
the country. 

This export of Swedish iron ore to the United 
States has given rise to some apprehension in 
Germany, whilst in Sweden a very hopeful view is 
taken of this new departure. It is a question of 
importance to all concerned, and more especially 
in Germany is it being seriously dealt with. 

The centre of the American iron industry, up to 
the end of the ’seventies, was located in the Eastern 
States—in New York, New Jersey, and the eastern 
portion of Ohio and Pennsylvania. The industrial 
consumption of iron ore was almost exclusively 
confined to ore found in the immediate vicinity of 
the iron works. The quantities brought from 
the Southern States—Maryland, Tennessee, Ken- 
tucky, and Virginia — were. not of much im- 
portance. The discovery of the iron-ore deposits 
at Lake Superior made no difference in this state of 
affairs. . When, however, the old mining districts 
gradually proved unable to satisfy the increased de- 
mand for ore, other sources had to be resorted to, 
and such were found in Cuba, in Spain, in Northern 
Africa, and, later, in Canada. The solution of the 
ore problem became more and more urgent, in- 
asmuch as the strongly phosphoric ores of the dis- 
tricts in question were unsuited for the Bessemer 
method, thereby preventing the iron industry of the 
Eastern States from exploiting this important in- 
vention. The import of iron ore soon became so 
great that iron-ore producers of the East de- 
clared themselves unable to continue their competi- 
tion with countries where labour was cheaper, and 
that they would have to discontinue work, unless 
some protective duties were introduced. These ap- 
prehensions, to which expression was given towards 
the end of the ’seventies, have come true, but from 
an entirely different cause to that of foreign competi- 
tion. In the year 1880, out of a total of 7,964,000 
tons of iron ore broken in the United States, not less 
than 4,305,000 tons, or about 54 per cent., came from 
the old iron-ore deposits ; their output had, in 1902, 
dwindled down to 1,820,000 tons, or 5 per cent. of 
the aggregate output of iron ore of the United 
States, which had that year risen to 35,550,000 tons. 
The part played by the old iron-ore deposits had 
thus decreased both proportionately and absolutely. 

The imports of foreign iron ore at that time were 
not really of much importance—viz., 966,950 tons, 
1,168,470 tons, and 980,440 tons respectively during 
the years 1901, 1902, and 1903, against 782,887 tons 
in the year 1881, whilst in normal years the impor- 
tation did not exceed 200,000 tons. 

The first reason for the import of foreign iron 
ore was, as already mentioned, the fact that the 
eastern iron ores, as far as: three-fourths were 
concerned, could not be used for the Bessemer 
process. As a matter of course, prior to the dis- 
covery of the basic Thomas method, the ores suit- 
able for the Bessemer process, which were to be 
found east of the Alleghany Mountains, were first 
used, and those deposits were soon exhausted, the 
result being an import of foreign ore. The foreign 
iron ore is used for mixing with the American ore, 
but it has never been the intention of the American 
iron works to cover the whole of their requirements 
with foreign ore. When Swedish iron ore is now 
being bought for American iron works, this is being 
done for technical reasons; but the quantity im- 
ported so far is much too small to be looked upon 
in the light of an actual competition to the Ameri- 
can mining concerns, 

There are also other reasons for the import of 
foreign iron ore than those mentioned above, 
amongst them the rivalry prevailing between the 
two iron works districts. The Steel Trust is 
dominant in the North - Western States, and 
owns most of the iron ore deposits, and all the 
means of transport. This has at times resulted in 
higher prices for ore, or even an ore famine, during 
periods of great activity, when the Steel Trust first 
covers its own requirements, having no interest in 
providing cheap raw material for its competitors. 

The opinion formerly prevailed that Germany 
was only indirectly affected by the importation of 
foreign iron ore to the United States, but nowa- 
days this view has to be modified. Germany, of 
all countries, imports the greatest quantity of 
Swedish iron ore, and since the year 1907 Sweden 
has supplied Germany with the largest propor- 
tion of foreign iron ore. Every new competitor in 
the buying of Swedish ore is therefore unwelcome 
to Germany. German iron works have certainly 
contracts for the delivery of 2,000,000 tons of 
Swedish iron ore up to the year 1912, and of 





2,500,000 tons up to the year 1917; but 40 per 
cent. of Germany's import of Swedish iron ore are 
not covered by contract, and it seems very uncer- 
tain whether the German iron industry, after the 
expiration of the existing contracts, can obtain 
equally favourable terms, the more so as England, 
too, of late, has been buying somewhat largely 
Swedish ore. It is only natural that an increased 
demand tends to raise the price, all the more as 
national considerations in Sweden favour a limita- 
tion to the export. The sale of 180,000 tons of 
Swedish iron ore to the United States is only a 
first experiment, undertaken to open out new pos- 
sibilities for the American iron industry ; but that 
American steel works, which compete against the 
Steel Trust in earnest, contemplate an extension 
of their imports of foreign iron ore is made mani- 
fest by their keen agitation in favour of an aban- 
donment of all duty on iron ore. The German 
iron industry is therefore urged to face, and reckon 
with, this new contingency without further delay. 





NOTES. 

NOMENCLATURE OF THE CONSTITUENTS OF STEEL. 

WE called attention in a former Note (see page 
694 ante) to an exchange of arguments on this 
question between Mr. Osmond and Mr. Le Chate- 
lier, which appeared in the Revue de Métallurgie for 
November. The December issue of the same 
review contains a letter from Mr. Osmond, in 
which he refers again to the Copenhagen Congress, 
and states that he recently wrote to all the foreign 
members of the committee asking them ‘‘ Whether 
the use of the name sorbite was finally done away 
with or simply held in suspension until further 
notice ? Whether, if it were finally done away with, 
sorbite was joined to troostite under the name 
osmondite? or, Whether sorbite was joined to 
pearlite ?’ Mr. Osmond gives the replies he re- 
ceived, and states that the number of different and 
partly contradictory pose one oe was exactly 
equal tothe number of members he had approached. 
He concludes therefore that troostite and sorbite 
remain ; no constituent has disappeared by pre- 
terition ; osmondite stands as defined by its in- 
ventor, Mr. Heyn, and has not grown "P at the 
expense of either of its two neighbours. The com- 
mittee, as a whole, he finds has defined the con- 
stituents in regard to which all members were in 
agreement, and has simply postponed a decision 
with reference to the other constituents. This, we 
may add, is in perfect agreement with our reports 
upon the Copenhagen Congress. In regard to the 
constituents of steel we stated at the time (see 
page 442 ante) that the committee had agreed upon 
a list of constituents, ‘‘ omitting troostite and 
sorbite for further consideration.” In his reply 
to Mr. Osmond, in the same December issue of 
the review in question, Mr. Le Chatelier confirms 
his former statement to the effect that several 
scientists ‘‘remained convinced that sorbite did 
exist as an independent constituent of steel,” and 
he adds that the reserves made at the Copenhagen 
meetings in the matter of troostite had been so very 
weak that he felt absolutely justified in not men- 
tioning them at all. We are afraid the Copenhagen 
Congress has not advanced at all the problem of 
the constituents of steel, and we know one large 
French firm who have decided, for the present at 
all events, to disregard completely in their investi- 
gations all the innovations yg pe at the Con- 
gress, ‘‘ because they would have meant a step 
backward, and would have rendered half the publi- 
cations dealing with micrographical questions 
absolutely incomprehensible.” This is much to be 
regretted, and we hope that complete agreement 
may be reached long before the next Congress. 


Preventine Coat-Dust Formation 1x MINEs. 


One of the chief problems discussed in the Mining 
and Explosives Sections of the International Con- 

ess of Applied Chemistry, which assembled in 

ndon in the last days of May, 1909, was the 
danger arising from the accumulation of coal-dust 
in collieries.* In some coal-mines of the Ruhr dis- 
trict, e.g., the formation of dust is so great that 
sprinkling is considered absolutely necessary. But 
sprinkling the coal implies a good deal of time and 
labour, and the men are apt to hurry over this part 
of their work. Under these circumstances atten- 
tion should be drawn to a method of keeping the 
coal wet, which has for some time been applied 


e See ENGINEERING, vol, Ixxxvii., page 813, 





with marked success in the Scharnhorst colliery of 


the Harpener Bergbhau Gesellschaft, Westphalia. 
The method is not novel, for it was pro’ in 
1890 by Meissner ; but it has only recently been put 


to the test by Mr. Rudolph, of the just-mentioned 
colliery, as we read in Gliick Auf! of November 6, 
1909. The idea is to wet the coal in situ by forcing 
water under pressure into it. Holes are drilled 
for this purpose into the coal to a depth of 
3 metres (10 ft.). The drilling is effected in four 
steps, each 2} ft. in depth, with drills of 75, 60, 
45, 30 millimetres in diameter, ranging thus from 
3 in. down to a little over 1 in. An iron pipe, 
20 millimetres (0.8 in.) in diameter, is driven into 
this hole, and this pipe is sheathed with two conical 
sleeves, the one capping the inner end of the pipe, 
the other reaching eee down. The water-pipe 
is screwed into the head of the pipe. If there were 
only one sleeve, the water issuing from the pipe 
would tend to fill the space between the pipe and 
the first sleeve, and then escape outward along the 
vipe. The second sleeve prevents this escape, and 
it is claimed that, in suitable beds, all the coal 
surrounding the pipe is impregnated with the water. 
The impregnation takes five or ten minutes. The 
water-pipe is then unscrewed again, and the pipe is 
withdrawn. At the Scharnhorst Colliery the water 
is under a considerable pressure, ranging from 18 to 
28 atmospheres ; holes are driven 2 metres (64 ft.) 
apart ; no dust has been noticed since this pro- 
cedure was introduced, and the former sprinkling 
has been dispensed with. The coal, in fact, keeps 
damp for a long time. The new method offers a 
further material advantage. The hydraulic pressure 
loosens the coal so mab that it can be brought 
down with the pick-axe, whilst blasting had pre- 
viously been required. One bore-hole brings down 
about 50 tons of coal, on an average ; but as much 
as 100 tons have been gained in this way. To make 
a hole takes three men about one hour, and the 
men earn now more than they did before, because 
they send up more coal per shift, while the company 
saves the cartridges and the labour involved in 
blasting. This extraordinarily favourable result 
has only been realised under special conditions, how- 
ever. It will be understood that the method would 
answer best in a firm coal, and when the coal strata 
differ in compactness the pipe should be driven 
right into the firmest portion. In another part of 
the same colliery the procedure has not done more 
than what it was originally intended to do—to keep 
the coal wet. There is not sufficient breaking-up 
of the firm coal to dispense with blasting. All the 
same, an efficient system of damping the coal is, in 
itself, an important achievement, and the method 
could probably be improved. 





THE PHYSICAL SOCIETY’S EXHI- 
BITION OF SCIENTIFIC APPARATUS. 
(Concluded from page 832.) 

Tue Lithanode Company, of 190, Queen’s-road, 
Battersea, showed their cells and electrodes. In 
making the peroxide plates small slabs of litharge 
are prepared with ammonium sulphate and oxidised 
electrolytically between lead electrodes in sulphuric 
acid, until the whole mass is chocolate brown 
throughout. Six such slabs are then fixed in a 
wire frame, and lead is poured round the wires so 
as to form an electrode grid. The 4-volt cells are 
unspillable in any position. 

he Martin regulator, of the Electrical Regulators 
and Economisers, Limited, 16, Cumberland-street, 
Liverpool, is a new type of resistance which seems 
to permit of a very smooth gradation. A number of 
metal cups or units, filled with a particular mixture 
of carbon and mica, are piled upon one another, 
and screw pressure is put on from above by means 
of a hand-wheel. The effect on the lamps in circuit 
was remarkably striking. The valve receiver of 
Marconi’s Wireless Telegraph Company, Limited, 
was shown in use. 

The Muirhead-Kelvin recorder and cable relay 
of Messrs. Muirhead and Co. has been mentioned 
onanother occasion. Between the armature of the 
vibrator and the glass syphon of the recorder is 
stretched a length of very fine gold wire which 
makes contact on two silver contact-pins; the 
vibration of the wire prevents sticking between the 
wire and the contact stops. Five of these instru- 
ments are now used in series by the South 
American Cable Company. 

Messrs. Nalder Brothers and Co. showed Mr. 
Duddell’s patent bifilar vibration galvanometer, the 
Mansbridge variable standard of self-induction, and 
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a Carey Foster bridge as supplied to the Board of 
Trade. In the vibration galvanometer, both ends 
of the wire are attached to springs below, and the 
wire is carried above over a pulley, also held by a 
spring ; two bridge-pieces serve for adjusting the 
tension. Messrs. Nalder Brothers and Thompson, 
Limited, exhibited the telethermometer previously 
noticed by us, a lamp-testing wattmeter of the 
moving coil type, for both alternating and direct 
currents, and a thermo-current limiter, a device 
which, when the maximum current is exceeded, 
throws resistance into the lighting circuit and sets 
the lamps flickering. 

Messrs. Newton and Co. exhibited a collection 
of gyroscopes and dynamical tops of the Wheat- 
stone, Fessel, Brennan, and Maxwell types, as well 
as Professor Wilberforce’s dynamical spring, a 
pendulum bob attached to a spiral spring so as to 
oscillate vertically up and down or twist in a 
horizontal plane; the bob will alternately arrive 
at its maximum oscillation in one plane at the same 
time that it will attain its stationary position in the 
other plane, and this play will continue until all 
the energy is spent. e two-bob synchronising 
springs or pendulums of the firm are based on the 
same principle. 

Mr. Robert Paul, of New Southgate, London, 
N., showed a model of Dr. Sumpner’s reflecting 
dynamometer, the principle of which is similar to 
that of the Sumpner switchboard galvanometer, and 
which gives a full scale deflection for 0.01 volt 
alternating ; the latest form of Mr. A. Campbell’s 
vibration galvanometer, in which the greatest sensi- 
tiveness is aimed at, and no damping applied ; the 
potentiometer of Mr. Melsom (one of Mr. Camp- 
bell’s colleagues on the staff of the National Physical 
Laboratory), whose 150 coils are grouped on 
six dials, an excellent instrument for standard cell 
testing ; the Paul single-pivot dynamometer and 
other specialities of this well-known firm. A large 
100,000-ohm Duddell-Mather anti-capacity resist- 
ance box for the National Physical Laboratory was 
also on view. The band of gauze—now ‘‘ Eureka” 
wire, in the place of the first-used manganin wire 
—is wound in a zig-zag round two rows each of 
six vertical rods of porcelain. [Electrically the 
resistance, for 50,000 volts direct or alternating, is 
divided into four sections of 20,000 ohms, and ten of 
1000 ohms each. ‘‘ Eureka” wire is also the material 
of Professor Fleming’s non-inductive resistances ; 
the wires are stretched vertically over two rings 
of porcelain pulleys, the one at the top and the other 
at the bottom of a stand. Mr. J. T. Irwin’s opti- 
phone, also exhibited by Mr. Paul, attracted much 
attention. It is an oscillograph, but not a modifi- 
cation of his electric oscillograph, and gives curves 
of the oscillations of a telephone diaphragm, which 
can be measured. Two fine phosphor-bronze wires 
are attached to the diaphragm, and are held by 
two other wires, Seagal in cross fashion, these 
supporting an extremely small mirror ; the mirror 
magnifies the oscillations 10,000 times. 

The Reason Manufacturing Company, Brighton, 
showed Wright’s patent electrolytic meter: and an 
electric clock driven by a pair of dry cells which 
will keep it going for two years. Messrs. Ross, 
Limited, exhibited cameras, microscopes, &c. 

Messrs. Siemens Brothers, Limited, had several 
interesting novelties among their large collection of 


instruments. The ‘‘Saladin” double-mirror galvano- 
meter, mentioned last year, has especially been 
adapted for taking cooling curves. eir experi- 


mental high-frequency generator, also noticed last 
year, shown complete with loading machine, motor, 
and starting switch, gives currents. of up to 6000 
cycles per second on 110 or 220-volt circuits ; the 
wheel is built up of laminated toothed discs. In 
the change-over switch for taking measurements on 
an unequally loaded three-phase circuit by means 
of a single wattmeter, without breaking the circuit, 
the wattmeter is joined to the pair of central con- 
tacts, and the lever, in being depressed to either 
side, opens a supplementary switch, and measures 
the current in that phase. The portable ohmmeter 
and generator, a hand machine, is provided with 
two dials, and with a push-button, which, when 
depressed, arrests both pointers in their positions, 
and thus facilitates taking readings. e speed- 
meter of the Frahm type, which has a range from 
1000 to 1400 revolutions per minute, is remarkable 
because it serves also for frequency determinations ; 
the reeds are set in one row. 

Messrs. Snell and Tinsley, South Norwood, S.E., 
had taken the trouble to bring a quarter-of-a-ton of 
condensers, ranging in capacity from 20 microfarads 





down to } microfarad, and an insulation resistance of 
25,000 megohms per microfarad, for the —_ of 
demonstrating the splitting of the single phase of 
a phase-shifting transformer, the apparatus being 
joined up to a house-meter, ammeter, and voltmeter 
in order to illustrate different effects with leading 
and lagging currents at all power factors. Other 
exhibits were the potentiometer of Mr. Tinsley, 
with two main dials on the Thomson- Varley prin- 
ciple, and a very short bridge-wire ; the alternating- 
current potentiometer of Dr. Drysdale, developed 
by Mr. Tinsley since Dr. Drysdale described it to 
the Physical Society last January; a sine-flux 
phase-shifter acting as battery for the just-men- 
tioned potentiometer ; a phase-splitting diagram of 
Mr. Tinsley, elucidating the leso-epliiting of a 
very low voltage circuit with the aid of a ton of 
condensers ; and Mr. Tinsley’s syphon recorder, in 
which two wires pull the syphon in a horizontal 
position ; this apparatus is also provided with a 
simple automatic break for the paper-feed if the 
“ should be damaged. 

essrs. Strange and Graham, 50, City-road, gave 
an amusingly instructive demonstration of Mr. W. 
V. Gilbert’s patented system of anti-elastic levers, 
known as ‘‘ Vilcars.” A blunt knife was run over 
a piece of cardboard, as indicated by the central 
line in Fig. 5, and the ends of the strip bent 
downwards at the dotted lines, at right angles to 
the plane of the card. On the strip being pressed 
sideways between the finger and thumb, applied at 


Figs. @ 


aa, the bent-down ends of the strip approached 
each other in a direction at right angles to that of 
the applied pressure. Tongs provided with short 
lugs eg in a plane at right angles to the plane 
in which they were to erip, held very firmly when 
the lugs were pressed. Various models and toys 
based on this principle were shown. 

The Synchronome Company, of 32, Clerkenwell- 
road, E.C., exhibited the time-transmitters of Mr. F. 
Hope-Jones-—self-wound electric pendulum clocks 
provided with the synchronome switch and with 
the gravity escapement due to Sir Henry Cunyng- 
hame. The clocks give, for example, impulses 
every 2 seconds for astronomical work, and eve 
30 seconds for ordinary pur . The oscillograp 
records displayed proved that the switch makes a 
very clear make-and-break with impulses even of 
0.06 second. The excellent instruments exhibited 
by the Weston Electrical Instrument Company, of 
es. wg Holborn, did not include any particular 
novelty. 

Messrs. Curl Zeiss contented themselves chiefly 
with a display of excellent miscroscopes. In their 
new metallurgical microscope the illumination can 
be effected by a novel paraboloid condenser, which 
is fitted with a silver stop in the centre. This con- 
denser was used to show living bacteria in another 
microscope with remarkable clearness. The con- 
denser is of the immersion type, and corrected for 
object glasses of 1.1 to 1.3 millimetre thickness. 
Another novelty was a tubular mouth-illuminating 
apparatus. 

e beautiful exhibits of Messrs. A. Hilger, Limi- 
ted, of 75a, Camden-road, London, N.W.—notice 
of which we had to hold over last week—proved 
all the more attractive because Mr. F. Twyman 
demonstrated the extreme ease with which these 
instruments are operated, and their remarkably high 
efficiencies and high resolving powers. The Hilger 
wave-length spectrometer (constant-deviation type) 
is illustrated in Fig. 6, on the opposite page, 
together with its chief accessories. Of these, the 
Lummer - Gehrcke plane - parallel plate is shown 
in position on the bridge; the Fabry and Perot 
étalon will be seen below (on the left), and the 
small Michelson échelon (on the right); the cap 
is also photographed. The most striking feature 
of the new spectrometer is that there is between 
the collimator (on the right-hand side in Fig. 6), 
and the peculiarly-shaped prism, a bridge, on which 
either of the three parts just mentioned can be 
placed. There are grooves for receiving the appa- 
ratus, which, when in position, can at once be used. 
In front of the extreme right of the collimator 
would be the source of light, a neon or mercury 
lamp, for example. The slit at this end is double, 
or can be made double. For the use of the étalon 
the aperture of the slit is rather longer than usually 





applied. For the use of the échelon a cross slit 
is wanted ; that is to say, a second slit, at right 
angles to the first, is hinged to the mounting, so 
that the light entering the collimator is merely a 
pencil of rays passing through the hole formed by 
the intersection of the two slits. 

The light leaving the collimator immediately 
enters one of the three accessories mentioned. 
There are no intermediate parts. The bridge itself 
on which they stand can be rotated by means of two 
milled heads and levelled, and the prism is mounted 
on a table which can be rotated by means of a fine 
steel screw, the point of which pushes against a 
projecting arm on the prism table. The prism (see 
diagram, Fig. 7) is actually made in one piece, but 
may be imagined to be built up of two prisms of 
30 deg. and one right-angled prism, from the hypo- 
tenuse of which the light is internally reflected. 
To the screw (just alluded to) is fixed the helical 
drum for wave-lengths, the index of which runs in 
a helical slot. The point of the micrometer screw 
is of hardened steel and is permanently fixed before 
the screw thread is cut, in order to avoid the risk 
of periodic errors, the point forming one of the 
centres whilst the screw-thread is being cut. The 
hardened steel point presses against a steel plug in 
the projecting arm of the table, which is itself flint- 
hard and optically polished. The telescope and 
collimator, of 11} in. focal lengths and 1} in. aper- 
tures, are rigidly fixed to the cast-iron base, and 
the whole is screwed to a cast-iron tri The 
focussing has since 1907 been effected in Messrs. 
Hilger’s instruments by fitting a milled ring on 
the body of the telescope ; there is no more rack- 
and-pinion movement. The object -glasses sup- 
plied are apochromatic triple, instead of the usual 
achromatic doublet object - glasses, according to 
Mr. J. W. Gifford’s calculations. We have de- 
scribed Mr. Gifford’s combinations in our reports 
on the British Association meetings at Dublin and 
Winnipeg. Another novelty of great assistance 
in mapping = is the new eye-piece. Two 
shutters can shifted from either side in the 
focal plane so as to cover any desired part of the 
field and to isolate any line; there is further a metal 
—- ground exceedingly fine, and polished 

right, which is illuminated from a little mirror 
mounted above the shutter fittings, and the pointer 
can be adjusted laterally with the aid of two milled 
screws, and thus be set to any reference line and 
returned to it. 

We to the accessories. The échelon was 
illustrated by us some years ago, when Messrs. 
Hilger took up that speciality. The little échelon 
illustrated contains twelve plates, each 4.5 milli- 
metres in thickness ; the width of step is 1 milli- 
metre, the effective aperture of the échelon 13 
millimetres square, the effective length over all 
105 millimetres, and the resolving power 45,000, 
for wave-length 5461. In the demonstrations of 
Mr. Twyman the vertical slit was first alone used. 
Two neon lines—a red and an orange—were then 
seen. When the cross-slit was applied each ver- 
tical line was seen to be broken up into a large 
number of horizontal lines or fringes. 

The plane-parallel plate showed this effect more 
beautifully and distinctly still. The green and 
orange mercury lines (produced by a mercury lamp) 
were broken up into systems of interference 
fringes, arranged horizontally (as a rule the inter- 
ference bands are seen vertical). The different 
groups forming repetitions of the same phenomenon 
extended all through the field, but in each group 
the chief line and some satellites could distinctly 
be distinguished. The plane-parallel plate used 
was simply a strip of best Jena borosilicate crown, 
130 millimetres in length, 15 millimetres in width, 
and 4.5 millimetres in thickness, the length, over 
all, of the mount being 135 millimetres. The plate 
has a resolving power of 200,000, and gives a striking 
amount of light. At the collimator end the light 
does not enter directly into the glass slab, but into 
a little prism of an angle of 25 deg., which is 
cemen to the lower surface of the plate; the 
rays strike this prism normally, and are totally 
reflected into the plate. Messrs. Hilger have sup- 
plied these plane-parallel plates for some time to 
their originators, Professors Lummer and Gehrcke, 
but it is only quite recently that the plates have 
found friends here in England, where they have at 
once become popular, however. We have men- 
tioned the plane-parallel plates in connection with 
our reports on the work of the Reichsanstalt, but 
only briefly. 

In 1884, O. Lummer, in his dissertation for the 
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degree of doctor, pointed out that a plane-parallel 
plate was serviceable, not only for producing inter- 
ference phenomena, but also for resolving crowded 
spectrum lines into their components. The former 
fact had been recognised by Haidinger in 1849, and 
the phenomena had further been explained by 
Mascart in 1862; but the possible separation of lines 
had not béen understood, and Lummer himself had 
no opportunity to test his theory till many years 
afterwards at the Reichsanstalt. In Newton’s rings, 
or in interference phenomena produced with the 
aid of wedges, the rings indicate ‘‘ curves of equal 
thickness,” and Fizeau and Foucault showed by 
these means that waves differing by 7400 wave- 
lengths were still capable of interfering. When 
the path difference is very much greater, that 
method fails; then the ‘‘ curves of equal inclina- 
tion” come in. The terms in inverted commas are 
ue to Lummer. When light enters a plane-parallel 
plate, it is refracted and reflected many times. 
"he ray traverses the plate lengthways in a zigzag 
path, and at every reflection a portion of the 
light leaves the plate. Thus a great number 
of parallel beams (fifteen in the Hilger plate) 
emerge from the plate, all at the same angle or 
inclination. The top beam a and the bottom beam 
+ (in Fig. 8) would be complementary if they were 
both identical. When reflection at the first point 
» prevented, however, by letting the ray enter 
‘hrough a prism into the plate (as in the diagram), 
‘he two beams are optically identical. In the 
«ne-parallel plate, as made by Messrs. Hilger, 
ie prism is fixed below (instead of above), as we 
‘entioned, but the resulting reflections and re- 
tractions are the same ; the mounting is such that 
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the lower beam £ is entirely suppressed ; if it were 
not, the phenomenon would merely appear double. 

But the addition of the prism was not made for the 
purpose just mentioned. In order to secure good 
reflection, Fabry and Perot had provided the sur- 
face of their prisms with a delicate semi-transparent 
coating of silver. Good reflection is also secured 
with large angles of incidence, but grazing incid- 
ence is more desirable for the separations, and the 
prism was introduced for this reason. The amount 
of light leaving the plate at successive points de- 
creases very rapidly in intensity, and if the first 
reflection were not suppressed, the intensity would 
be very feeble. It may be thought that we 
ought to speak of interference bands, and not of 
curves. But the bands are really circles, whose 
centre is the normal dropped from the source of 
light to the plate. The theory of the plane-parallel 
plate is complicated, however, and we must refer 
our readers to papers by Professors O. Lummer 
and E. Gehrcke, published in the Verhandlungen der 
Physikalischen Gesellschaft, 1901, page 85, and 1905, 
page 236 ; and in the Annalen der Physik, vol. x., 
page 457, 1903, and vol. xxii., page 49, 1906. We 
will only add that by arranging two such parallel 
plates at right angles to one another, Gehrcke has 
produced ‘‘ interference points,” intersections of 
two lines at right angles to one another. The 
points are clearer than the lines in some cases, and 


|uhe ghosts which disturb not absolutely correct 
| plates are easily recognised as such. Lummer and 
Gehreke resolved a great many lines which were 
formerly regarded as simple, notably the mercury 
| lines, into many satellites er components, but some 
| of these lines were questioned by Fabry and Perot, 
and subsequently withdrawn. 
| The last accessory eos which we have to de- 
scribe is the étalon of Messrs. C. Fabry and A. 
| Perot, whose distinguished researches in these fields 
|have been published in the Journal de Physique 
(since 1897) and the Annales de Chimie et Physique. 
The étalon which Messrs. Hilger exhibited was not 
the one, we should state, which was used by 
Harvey Clayton Renschler at the John Hopkins 
University in his researches on the refraction of 
gncen, and described in the Astrophysical Journal of 
ecember, 1908. The étalon of our Fig. 9, which 
serves for wave-length determinations, is a brass 
case holding two discs, separated from one another 
by a horizontal cylinder of fused silica, and pressed 
against this cylinder, the one in front, the other 
at the back, each by three band-springs of steel ; 
the band-springs are 120 deg. apart, and the pres- 
sure can be adjusted by means of screws. The 
disc-plates are silvered or coated with palladium, 
and are very slightly conical, to get rid of a certain 
secondary ring-system ; but the air-space between 
them is rigorously plane-parallel. As temperature 
effects would distort the rings, the silica tube is inter- 
posed. Used with the vertical slit, the étalon shows 
each line of the spectrum as a vertical diametrical 
strip of light of the ring system, which would be 
produced by the étalon if the whole disc-field were 
filled with light of the line in question. In this strip 
arcs of the ring system are, therefore, seen, and 
measurements are made by measuring the length 
of the diameter of a ring by meaus of a micrometer 
eye-piece. Zeeman effects were also shown by Mr. 
wyman with the échelon and the plane-parallel 
plate. 

The direct-reading Pulfrich refractometer, like- 
wise exhibited by Messrs. Hilger, designed for 
determining refractive indices of liquids or gases 
for numerous wave-lengths, is new in so far as the 
determination does not require any measurement 
of angles. Underneath the telescope (which may 
be the telescope tube of Fig. 6), and a little to the 
side of it, is a prism box, which is fixed to a vertica! 
brass plate, and below it the drum, which, in this 
case, is made of aluminium bronze ; in the spectro- 
meter it is made of brass. By the side of the box isa 
small mirror which sends the rays up into the tube, 
but is not visible in the figure. This mirror rotates 
on a radial arm, which is moved by. means of a micro- 











ee 


AN ea lt ee 








864 


ENGINEERING. 


[Dee. 24, 1900. 








meter screw pressing against a steel plate on the 
arm. The drum is cut in a helix, and is calibrated 
so as to mark the refractive index direct. The box 
mentioned contains the prism, which is almost 
flush with the top of the box, into which warm 
water is brought if the specimen is to be heated. 
The specimen, or the special prism containing the 
gas to be examined, rests on the flat surface of the 
prism in the box ; liquids are poured into a cylin- 
drical glass tube which fits on to the top of the 
prism. The instrument shown had an index range 
from 1.35 to 1.67. 


LITERATURE. 


—_———s>—— 

The Navy League Annual, 1909-10. Founded and edited 
by Atan H. Bureoyne. London: John Murray, 
Albemarle-street, W. [Price 2s. 6d. net. ] 

CuieF interest in the ‘‘ Navy League Annual” 

centres in the four contributions by foreign writers, 

and, owing to prevailing circumstances, that by 

Count Ernst von Reventlow attracts most notice. 

He is recognised as an ardent exponent of German 

naval expansion, and may be accepted as the inter- 
reter of the views of the most advanced school. 

Ie resents, with commendable moderation, the sus- 
picion which prevails in this country regarding 

German aims. But this suspicion is becoming less 

pronounced, for as Lord Elcho points out in a 

short contribution to the ** Annual,” ‘‘it is not for 

us to rant at the increasing naval might of other 
nations, nor do we act rightly when we accuse them 
of sinister designs towards us.”’ Count von Revent- 
low traces the beginning of the German desire for 
a strong naval defence to articles which appeared 
in the British Press and magazines, in which Ger- 
many was ‘‘ twitted with being the only Power geo- 
graphically so situated that had no fleet, and, more- 
over, by reason of its great marine commerce, was 
so vulnerable that England could make war against 
us without any risk to herself.” We fear that 

Count Reventlow has not been fortunate in his 

choice of representative newspapers and maga- 

zines for the interpretation of British opinion. 

But, be that as it may, he is right when he 

contends that the extent of her floating com- 

merce required Germany to awake to the need of 
naval defence. The lessons of the Spanish- American 
war were taken to heart by the people, and en- 
couraged the Reichstag to begin that naval ex- 
yansion which has since continued and developed. 
he extent of the programme was, he says, inten- 
sificd by the view, officially expressed in this 
country, that ‘‘ the line of defence of the English 
coasts lies along the coasts of the enemy.” It 
therefore became imperative to create a fleet which 
would make the blockade of the German com- 
mercial ports so difticult as to involve a prolonged 
conflict, and one which must ultimately seriously 
influence British supremacy. The vital nature of 
this defensive measure is established by Count von 

Reventlow by the fact that one-third of the total 

German population is, directly or indirectly, con- 

cerned with the exports and imports, and that even 

the agricultural classes would be influenced if 

Germany did not possess the power of resisting a 

blockade. As to the strength of the German fleet, 

the writer contends that ‘‘absolute values must 
not be imported into the question, but the relative 
value gives the measure. . A navy which is not 

sufticient for the purpese is altogether useless. . . 

Two things are to be taken, first of all, into con- 

sideration : the possible enemies and the geographi- 

cal conditions. . . . If one is determined to create 

a really effective protection by the Navy, then, of 

the possible enemies, the strongest must deter- 

mine the measure of the protection. Germany’s 
strongest possible enemy is England.” Thus it comes 
that Germany has declared in the preamble to her 

Navy Bill ‘‘that even the greatest sea Power 

must hesitate to attack us unless she is prepared 

to jeopardise her international position.” The 

Germans consider that if they have a fleet ‘‘ of sufti- 

cient strength to render an effectual blockade im- 

possible, England cannot achieve any successes of 

sufticient magnitude to counterbalance her losses. 

The greater and stronger the German Navy, the 

more ships and money will, in the event of a war, 

have to be staked by England as a dead loss in 
order to destroy that German fleet.” The war, 
too, would be protracted ; and there is always the 
lurking hope that Britain’s over-sea possessions 
would become a disadvantage. ‘‘ The mere sugges- 
tion that now the time had come might cause those 











over-sea nations’ and races suddenly to revolt [!'] 
It is hardly necessary to mention that there are 
also European States whose political friendships 
stand in direct proportion to the naval strength of 
their ally. In great crises it was well shown what 
such things were worth. Reactions on British 
foreign trade would be inevitable.” The writer 
also defends the intention of the German naval 
authorities to have equality in value in the new 
battleships and armoured cruisers—a point re- 
ding which there could be no doubt. There is 
ut one response to this line of argument—British 
ships of great power and plenty of them. 

M. Maxime Laubeuf, who has done much in 
connection with the development of submarines 
in France, writes on the evolution of this type of 
vessel; and M. Maurice Loir, who is well known 
as a writer for Le Moniteur de la Flotte, deals with 
the very important question of ‘‘the French need 
for capital ships.” He points out that, since 1902, 
the United States have increased their estimates by 
94 per cent., Germany by 73 per cent., England by 
24 per cent., Italy by 33 per cent., and France by 
only 8 per cent. In each case, also, the ratio of 
naval to total expenditure has gone up. In the case 
of the United States it has mounted from 13 to 15.9 
per cent., in the case of Germany from 8.4 to 12.5 

r cent., in England from 24.5 to 24.8 per cent., in 

taly from 6.9 to 8 per cent.; while in the case of 
France there has been a decrease from 8.8 to 8.2 
per cent. Mr. Loir contends that the comparisort 
with Germany is more unfavourable by reason of the 
fact that the French Navy has been maintaining, at 
very considerable cost, a larger number of obsolete 
ships, while the cost of building is enormously 
greater, partly due to that vacillating policy under 
which the design of ships has been materially 
changed during the four or five years occupied in 
construction, as compared with the steady progres- 
sive forward movement in Germany and other coun- 
tries, where from twenty-six to forty months is 
found sufticient. The writer makes out a very good 
case to show that far too much dependence has been 
placed on torpedo craft; this seems to have involved 
an expenditure of 340,000,000 francs, with which 
‘a respectable number of magnificent battleships 
might have been purchased.” In 1906, too, the 
expenses of the matériel of the torpedo flotilla cost 
6,850,000 francs, and those for the battleship squad- 
ron only 6,077,000 francs, while the personnel of the 
torpedoes required an expenditure of 15,675,000 
francs, and of all armoured ships 12,284,000 francs. 
As torpedo craft could only be used for defensive 
tactics, and as ‘‘a forced defensive means certain 
defeat,” he contends that grave danger must result 
if there is not a marked change in the naval policy, 
since the result of shipbuilding operations during 
the past fifteen years has been the addition to the 
fleet of only about thirteen battleships. It seems, 
however, that soon there may be a decisive change, 
and that France may soon take her old place amongst 
the naval Powers. 

The fourth foreign contribution is by Mr. Satori 
Kato, who writes very hopefully about the Japanese 
Fleet, contending that the recent diminution in the 
Navy Vote does not mean any decrease in naval 
power, nor in the determination of the Govern- 
ment to hold its own in connection with the 
‘*mastery of the Pacific.” It is interesting to 
quote some figures he gives regarding the cost of 
the Japanese personnel. He states that ‘‘ the 
Japanese admiral receives slightly less than the 
British engineer-captain’s salary. The rear-admiral 
is paid no more than the British commander receives. 
The captain to whose charge a vessel worth 
2,000,0001. is entrusted receives not as much as 
some of the British lieutenants. It cannot there- 


fore be an exaggeration if we say that the naval |}, 
.funds possess three times their monetary value in 


Japan as compared to identical amounts voted in 
other countries ; that is to say, a grant of four 
millions corresponds to twelve millions. Indeed, 
so economical is the disbursement of money for 
constructive purposes that the Japanese Govern- 
ment may = be congratulated upon their achieve- 
ment in building a battleship at one-third of the 
money previously found necessary for the purpose. 
At a proper moment, accordingly, the Japanese 
will have in commission an adequate number of 
fighting ships, and the funds for their construction 
will not be lacking.”’ 

While we have directed particular attention to 
these contributions there are others of considerable 
interest. The editor himself, in the first of 
the book, reviews progress in all navies, and has a 





chapter on ‘‘ Comparative Naval Strength.” Lord 
Elcho has a foreword to say as a preface to the 
series of contributions, some of them by well- 
known writers. In addition to those to which we 
have directed special attention, there is one on the 
‘*Popularisation of the Navy,” in which the Navy 
League is taking a very important part. ‘ A Naval 
Constructor” writes on the ‘‘ Trend of Battleship 
Design,” with excessive optimism regarding the 
internal-combustion engines. Two other articles 
are the ‘‘ Personnel of the German Navy,” by Mr. 
Hector C. Bywater, and ‘‘Some Novel Aspects of 
Warship Design.” As usual, there are extensive 
tables giving the dimensions, &c., of all ships in all 
fleets, and lists showing the evolution of different 
types of ships in the British Navy. Thus the 
‘* Annual” must exercise a distinct educational in- 
fluence, while being useful as a book of reference. 








THE LATE DR. SHELFORD BIDWELL. 

Mr. SHELFoRD Bipwett, M.A., LL.B, D.Sc., 
F.R.S., M.LE.E., who, we regret to state, died 
on Saturday last at Beechm near Weybridge, 
was born in March, 1848, at Thetford, in Nor- 
folk. Educated at Caius College, Cambridge, he had 
a legal training, and was called to the bar. His 
tastes were, however, scientific. He joined the Physical 
Society and the Society of Telegraph Engineers, and 
was on the Council of both these bodies, at whose 
meetings he used to be a regular attendant. The 
Royal Society elected him one of its fellows in 1886. 
In 1897, and again in 1898, he became President of 
the Physical Society. A frequent lecturer at the 
Royal Institution, as well as at the London Institu- 
tion, he was appointed one of the managers of the 
former institution in 1892. His favourite subjects 
were electricity and magnetism, and he interested him- 
self at once in novel discoveries, such as the sensitive- 
ness of selenium to light and the experiments on 
picture telegraphy based upon that property. Most 
of his scientific researches were published in the 
journals of the societies of which he was a member, 
and he was a good exponent of scientific problems, 
which he was successful in explaining by simple models 
and apparatus. 








THE LATE MR. SAMUEL CHATWOOD. 

WE regret to record the death, on the 2nd inst., of 
Mr. Samuel Chatwood, of Bolton. Although Mr. 
Chatwood is best known to the present generation as 
a maker of safes, he was an engineer of wide knowledge 
and experience, and in his earlier years was recognised 
as an inventor in many fields of engineering. e had 
an original mind, and, by his keen intellect and engag- 
ing personality, made many friends. At the early age 
of twenty-six he established the business which bears 
his name. In connection with it he made a series of 
most important inventions, and raised the productions 
of his firm to the very first rank, not only in this 
country, but in all parts of the world where there are 
valuables to be preserved against the attempts of dis- 
honest persons. 

But while putting his whole heart into his business, 
Mr. Chatwood found time to produce improvements 
in steam-hammers, engines, boilers, mechanical stokers, 
mining and colliery plant. He also invented an 
hydraulic balance for direct-acting lifts, which, in a 
modified form, was very widely used. Mr. Chatwood 
was born at Edenfield, Lancashire, on September 27, 
1833, and enjoyed a long life. He was a member of 
the Institution of Mechanical Engineers, associate 
member of the Institution of Civil Engineers, member 
of the Iron and Steel Institute, and of several other 
scientific and technical bodies. 








THE DISASTER AT THE ALEXANDRA 
DOCK. 


To THE Eprtor oF ENGINEERING. 

S1r,-—Mr. Robson, in his letter on the above subject, 
published on page 799 of your issue of the 10th inst., 
considers that the lower struts of the trench should have 
m closer together; theoretically, of course, the lower 
struts should have been closer than the upper ones, but 
I consider that the upper struts were closer than 
necessary, and on the whole there seems to have been 
plenty of struts, but the weak point of the structure 
was the abutments of these struts in the centre. 

I quite agree with Mr. Robson that it would have been 
better to have had a king pile at each strut, but as this 
was to my mind the weak point of the structure, the 


accident would not have been prevented by having more 
king piles, unless these were properly secured in the 
ground. 


These king piles *‘ penetrated no further than 
the top of the eine, and had to be pecpped up oF 
supported by short vertical pieces of timber inserted 
under the ends, from which the shoe had been cut off, 
and resting upon the bottom of the excavation.” 

Well, considering that the depth of gravel was 1 or 
12 ft., one can judge the extent of excavation necessary 
to get these “‘short vertical pieces” down on to the 
hard, and whilst this was being done the whole centre 
timbering was hanging under temporary supports, and if 
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the struts were inclined upwards, which is quite possible 
in rough timber work, one can readily see the lifting 
effect they would have. Mr. Squire’s report refers to 
the king piles dropping, through the props being left 
out, and “the struts were consequently out of line,” and 
the piles were lifted with jacks; it also mentions that 
some of these rose under pressure immediately before 
the accident. I do not consider there was any 
“‘spewing” of the ground; gravel is not a material 
to act in this way. One can quite understand the 
gravel crumbling away before the poling boards were 
put in place, butif, as 1s stated, the men at the bottom of 
the trench noticed ‘‘the piles coming forward,” it is quite 
evident that all the struts were not in place to the foot of 
piles, as a glance at the cross-sections will show that 12-in. 
piles could not come forward at the foot unless there was 
a considerable height unsupported ; and from the fact that 
one of the struts was hanging from the crane at the time 
of the accident, it is evident that all were not in place. 

It is easy to be wise after the event, and the difficulty of 
getting piles down through this thickness of gravel is 
apparent ; but it is also quite clear to me that it was the 
lack of holding power in the centre supports which was 
the chief cause of the accident. A system of bracing on 
the struts would have improved matters. It was certainly 
unwise to leave such a long length of deep trench open for 
any length of time after it was ready for concreting. 

IT am, Sir, your obedient —, 


Emmerson Chambers, Blackett-street, Newcastle- 
upon-Tyne, December 20, 1909. 








‘COMPOUND STRESS EXPERIMENTS.— 
DISCUSSION.” 
To THE Epitor OF ENGINEERING. 

Sir,—As there was no opportunity to reply to the dis- 
cussion on Friday night, t coal be glad to add a few 
notes at once, in order to make clear some points which 
evidently confused Mr. J. J. Guest. Since I was only 
permitted about twenty minutes in which to discuss the 
contents of my paper, I refrained from covering the 
ground already gone over by myself in other papers, refer- 
ences to which were supplied all through the text of ‘‘Com- 
pound Stress Experiments.” Mr. Guest stated that the 
audience might not understand the pu of the expe- 
riments, but I had — explained that in the paper. The 
American system, whereby all members of technical 
institutions receive advance copies of the paper, might b2 
used in this country. Those interested in compound stress 
can be trusted to the advance copies of the paper. 
Suffice it to say, now, that my object was to prove 
definitely the case for the crank-shaft. 

Mr. Guest had made experiments on tubes which ~- 
gested that the design formula for crank-shafts should 
be changed. Lord Kelvin, on the other hand, with evi- 
dence which Mr. Guest’s experiments did not refute, had 
made a statement which really meant that the shear- 
stress theory of elastic failure was not correct. The ex- 
periments at the East London College, if accepted as 
accurate, prove, not that the shear-stress theory is 
approximately correct, but that it is, for the SS mild 
steel used, correct to within very narrow limits. Mr. 
Guest’s approximate results obtained with tubes are 
confirmed, and results obtained on specimens under com- 
bined compression and torsion prove the shear-stress 
theory. r. Guest was favourable to the use of tubes, 
as they are essential to the scheme of his own experiments. 
I had made many rough experiments with tubes and 
found the drawbacks enumerated in my paper. The 
tubes used by Mr. Guest were made in America, and Mr. 
Guest acknowledged that the English-made tubes con- 
tained—only for the purposes of such compound-stress 
experiments—blemishes (such as a variation of ;75, in. in 
thickness), from which American-made tubes are free. 
Tubes are probably satisfactory for quite approximate 
results—say within 10 per cent.—but I had aimed at as 
great an accuracy as possible in order to test Navier’s 
friction theory, which approximate results do not test. 

Many of the objections to tubes disappear entirely if 
it be considered that within 10 per cent. is good enough. 
Considering the labour and expense of any experimental 
work on compound stress, I thought it was worth aimin 
at much greater accuracy. For accurate work woul 
reveal any tendency to follow Navier’s theory. The tests 
on the SS specimens gave experimental results, all of 
which almost coincided with the shear-stress curve. 

While on the subject of tubes, I might mention that 
Mr. Guest’s test for isotropy is only a partial test ; that as 
for all experiments on tubes certain results have to be dis- 
carded, that fact alone points to variation in the material 
and lack of homogeneity ; that the elastic breakdown of 
« tube in compression can not located with any cer- 
tainty (Mr. Guest’s work did not include the compression 
test, so essential for the crank-shaft formula), because of 
secondary flexure ; that heat treatment of a portion of the 
tube also slightly affects the elastic properties of any 
other portion of the tube; that when Mr. Guest happened 
by chance to hear of the work at the Kast London College, 
he was —— in his praise for solid specimens, instead 
of tubes, for the compression-torsion tests. It may be 
further stated that, as it was desired to compare the 
elastic properties of non-ferrous metals with those of steel 
(see Institute of Metals’ paper, 1909), it was useless to 
experiment with tubes. theo quite well the limitations 
and the difficulties involved by using solid specimens. 
But they offered a solution of the practical example—the 
é ~ a hie a manner which results with tubes could 
not supply. : 

_ There are certain cases of compound stress of academic, 
out noimmediate practical, interest, which can be ap- 
proximately checked if tubes be used. Such checking 
1s of scientific value, and I admire—and would venture to 








emphasise—the careful and able manner in which such 
work had been done by Mr. Guest and others. My experi- 
ments do not touch that problem at all, because I was 
anxious to experiment on the practical issues. 

Concerning the bending in torsion, Mr. Guest stated 
on Friday that he took precautions with the adjustment 
of the stops to prevent this bending, and yet many of his 
experiments were marked to indicate that bending was 
noticed. Finally, I would ask Mr. Guest whether—accept- 


ing the figures in the ‘“‘Compound Stress Experiments” | Th 


paper—he thinks such accurate results could have been 
obtained by using tubes (no tests to be excluded), and 
whether, for further practical experiments to compare the 
elastic properties | other ductile materials—such as 
aluminium—tests could be made with tubes. 

For three years, during a heated controversy on the 
design of crank-shafts, Mr. Guest has kept silence. It 
was a matter of great satisfaction to find him taking an 
active part in the discussion on Friday night. It is to be 
hoped, sincerely, that he will continue to take an interest 
in such research work. 

1 regret that Mr. Guest failed to understand my remark 
concerning our machine. I said that, rather than pur- 
chase a new and expensive testing-machine designed to 
secure axial loading, I had devised a method of calculat- 
ing the stress distribution on a specimen during a tension 
or compression test. That also answers Mr. Turner. It 
must be understood that any experimental work done 
now, or in the future, cannot detract from the genius 
revealed by the now historic tests made by Mr. Guest. 
He will probably be the first to acknowledge that 
it was essential to obtain the compression torsion results to 
be quite sure that the crank-shaft formula L = ./M2 + T? 
is the correct one to use. Until my rough tests on com- 
pression combined with torsion, made some time ago, 
showed me that Lord Kelvin’s theory did not apply, I 
was not an advocate of Guest's law. Since then r ie 
been convinced of its approximate correctness, and now 
believe it strictly accurate for the SS steel used in the 
experiments, 

t is one of the misfortunes of debate that the oppor- 
tunity for replying to Mr. Guest did not present itself 
last Friday. I feel that he spent too much valuable time 
in defending quite a side issue. 

Yours faithfully, 
C. AtrreD M. Situ. 

East London College, University of London. 








“THE HUMPHREY INTERNAL-COMBUS- 
TION PUMP.” 
To THe Eprror or ENGINEERING. 

Sir,—From page 786 of your issue of December 10, 
which contains my reply to Mr. Davey’s remarks, I 
extract the following :— 

‘* The report of the South Staffordshire Mines Drainage 
Commissioners dealt with seven steam-driven ¥ gs and 
four gas-driven pumps using Mond gas at 2d. per 1000 
cubic feet, and he had taken the trouble to analyse these 
costs, with the following result:—He found that the 
average total cost per pump-horse-power hour for the 
steam-driven pumps was 0.543d., and for the gas-driven 
pumps 0.673d.” 

The source of my information is here clearly indicated, 
and it puzzles me to know what additional evidence Mr. 
Davey can possibly require as to the authenticity of the 

gures. 

I was under the impression that every engineer under- 
stood the meaning of the word *‘ average,” but Mr. Davey 
now wishes to exclude two of the steam pumps as being 
obsolete. As the steam consumption of all the seven 
steam = is such as to bring them under his designa- 
tion of ‘‘disreputable examples,” it is ible that they 
are all obsolete. Also, he might have called the gas-pumps 
‘* plants for temporary purposes,” as he did before; but all 
this makes no difference to the average relative costs, 
which were correctly given by me. 

Mr. Davey, for his own reasons, introduced the Com- 
missioners’ report into the discussion. I am sorry this 
was done, use the cases are not typical of either steam 
or gas pumping plants at their best, and in reading my 
paper I purposely omitted all comparative figures, and 
pleaded that the subject of the internal-combustion pump 
should be treated on scientific rather than competitive 
lines. If Mr. Davey is really anxious to know how cheaply 
ts pumps can be run, I would refer him to a paper 
Wy Mr. D. H. Irwin, read before the Association of 

Vater Engineers on June 12, 1909. 

Yours faithfully, 
H. A. Humpnrey. 
38, Victoria-street, London, 8.W., December 22, 1909. 








** THE LIMITATIONS OF REINFORCED- 
CONCRETE DESIGN.” 
To THE Epiror oF ENGINEERING. 

Srr,—Mr. Thorpe in his article of December 3 has 
raised a large number of points in the design of rein- 
forced concrete which are of great importance, the dis- 
cussion of which cannot be otherwise than beneficial. 

The time has certainly arrived when engineers are no 
longer content to accept designs without ing able to 
check them, and, thanks tothe universities and other public 
institutions—largely in America and on the Continent— 
a large amount of experimental evidence is now available. 

From some of Mr. Thorpe’s remarks, I think cne is led 
to believe that the basis of design in reinforced concrete 
has less experimental justification than really is the case. 
It is true that the experimental study of steel-work dates 
back much further than does that of reinforced concrete. 
Buta great many results of these experiments are applic- 
able to reinforced concrete when the physical pro- 
perties and constants of the two materials are once deter- 





mined. The agreement between the experimental and 
calculated loads on test specimens is really remarkable, 
and indicates that we do now know these properties and 
constants with some considerable accuracy. The writer 
recently had occasion te make a series of tests at the 
Northern Polytechnic, which bear this out to a remark- 
able degree, although the conditions varied between very 
wide limits ; and hopes shortly to present the results in 
an article dealing with some of the points raised by Mr. 


0 
Although the actual stresses at some distance between 
bearing and mid-span are somewhat indeterminate, the 
worst condition of these stresses is known with some 
accuracy, and is taken as the basis of design. The stresses 
are as determinate as the stresses in double-bracing of 
steel-lattice girders. But even if the stresses were some- 
what indeterminate—which is not admitted—we have ex- 
perimental evidence to show that our designs are amply 
safe, which is really what is uired. Who can teil 
exactly what is the stress in a rivet of a steel-girder bridge ? 
The actual shearing stress depends somewhat on the 
friction between the plates, and the tension in the rivet 
on its length and on the temperature at which it was 
riveted, and the maximum stress is a function of these 
two somewhat unknown quantities. Yet no one suggests 
that because the actual stress is somewhat indeterminate, 
therefore rivets are unsafe; we know from experiments 
that our designs give an ample factor of safety, and the 
same applies to the design of reinforced-concrete beams. 

After reading Mr. Thorpe’s article with very t 
interest, I am utterly at a loss to know what induced him 
to pen his concluding paragraph—that ‘‘ the economy of 
reinforced concrete J many purposes, though not to be 
disputed, is, indeed, largely due to the neglect or direct 
violation of conditions which are commonly respected in 
metallic construction at the hands of a conscientious 
designer.” 

Surely such a wholesale denouncement of reinforced- 
concrete engineers should not be made without offering 
some evidence that there is “‘ neglect or direct violation 
of conditions.” Does not the fact that concrete engineers 
are willing for their structures to be overloaded during 
test dispose of this suggestion, which, I admit, I find it 
difficult to justify? I can assure Mr. Thorpe that if he 
has mowed rd this impression he has been very unfortunate, 
and that, possibly with some exceptions, concrete engi- 
neers are as conscientious as steelwork designers. e 
writer was, in fact, somewhat surprised that Mr. Thorpe 
should suggest, with to bending moments in con- 
tinuous beams, that ‘‘the method of computation is, to 
be practicable, an approximation only,” whereas a great 
deal of trouble is taken—in the writer’s practice, at an 
rate—to determine accurately the worst conditions, wit 
various arrangements of loaded and unloaded spans. 

Yours faithfully, 
24, Clyde-road, Croydon. Oscar Faser, B.Sc. 








Tre LATE Mr. Frank L. Rowe.—We regret to have 
to record the death, which occurred on the 10th inst., at 
Forest Side, The Drive, Loughton, Essex, of Mr. Frank 
L. Rowe, for many years the manager of the Edwards 
Air-Pump Syndicate, Limited. 





KestNek CumBing Fitm Evaporator: Erratum.— 
In the account of the Kestner Climbing Film Evaporator in 
our issue of the 17th inst., it was stated in error that the 
apparatus was in use at the works of Messrs. EK. G 
and Co., Widnes, for separating out caustic soda from its 
solution. The apparatus is, as a matter of fact, in use at 
the works of Messrs. William Gossage and Sons, Limited, 
soap-makers, Widnes, for concentrating caustic soda, and 
separating sodium carbonate therefrom. 





Tue Concrete Institute; Reinrorcep CONCRETE: 
STANDARD ALGEBRAICAL NOTATION FOR CALCULATIONS. 
—There has been issued recently, by the Concrete Insti- 
tute, a draft of a proposed standard notation for formule 
employed in reinforced-concrete work, the object being to 

ut an end, if possible, to the confusion which at present 

réquently arises owing to the use by scientific writers of 
many various symbols for the same quantity, the great 
advan of an agreement on a standard notation being 
clear. e matter was some time ago referred by the 
council of the Concrete Institute to their science com- 
mittee, who made certain pro ls, and a draft report 
was finally prepared by a oub-commulthes and was con- 
sidered by the whole committee, after which it was finally 
adopted. Copies were sent to the committee of the Inter- 
national Commission on Reinforced Concrete at Copen- 
hagen in September last, and it was found that the prin- 
ciple of the initial letter, which had been proposed in the 
report, formed an obstacle to an agreement with foreign 
nations. In England and America, for instance, d 
would be used for depth, and »} as a contraction for 
breadth, but the contractions of the French words 
“hauteur” and “‘largeur” would give us h andi. In 
addition to this, on the Continent small Greek letters 
are used for intensity of stresses. The only thing that 
—_ be — for, , A pecan was _—, the English- 
8 ing peoples would agree on a standard notation for 
their own use, based on the abbreviation of English 
words. This notation is embodied in the draft report 
which has just been issued. The report is too long to 
reproduce here, but we may say that the notation is on 
the three-alphabet system, adapted to the English 
language, Roman lower-case italics being used to denote 
lineal dimensions (lengths and distances, &c.), intensity 
of forces, intensity of loads, intensity of stresses, constante, 
&c. Roman capitals are to denote areas and volumes, 
moments, total forces, total loads, total stresses, angles, 
constants, &c., while Greek lower-case letters are to be 
used to denote angles, constants, &c. A full listis also 
given. 
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. tile trades, and rather worse than a month ago. It|of view.” The experimental working of the scheme 
INDUSTRIAL NOTES. was better than a year ago. has resulted in a dividend equal to 9 per cent. to the 
THE employés, and of 10 per cent. to the ordinary share 


es report on the state of trade by the 
Labour Department of the Board of Trade is based on 
the following extensive and authoritative returns, 
covering all the groups of industries reported upon 
by that department :—In addition to the 2915 employ- 
ment returns from trade unions used for the chart, 
3703 were received from employers relating to 1,131,910 
workpeople employed in coal and iron mining, the 
cotton, woollen, worsted, and other textile trades, the 
building trades, the boot and shoe and other clothing 
trades, and the paper and glass trades. Besides these 
6618 statistical returns, a large number of returns of a 
non-statistical character were received from employers’ 
associations, trade unions, local correspondents, and 
other sources. It ae from these returns that 
employment was, on the whole, better. There was an 
cas er ev in the pig-iron, tin-plate, engineering, 
and shipbuilding industries. The printing and book- 
binding trades were in their busy season. Short time 
continued in the cotton-spinning industry, and there 
was a decline in employment in cotton-weaving. The 
other textile trades showed little change. As com- 
pared with a year ago, all the principal. industries 
except cotton-spinning showed an improvement. 

The 416 trade unions making returns had a net 
membership of 696,415, of whom 45,569 (or 6.5 per 
cent.) were reported as unemployed, compared with 
7.1 per cent, in the previous month and 8.7 per cent. a 
year ago. 

Employment in coal-mining was fairly good, and 
showed a slight improvement.as compared with both a 
month ago and a year ago. The average number of 
days per week worked was 5.36, as compared with 5.33 
a month ago, and 5.19 a year ago. 

Employment in iron-mining, on the whole, was good, 
and about the same as a month ago and a year ago. 

In the pig-iron industry employment was moderate. 
It was, however, better than both a month ago and a 
year ago. Returns received from 108 ironmasters, em- 
ploying 22,350 workpeople, showed 302 furnaces in 

last, as compared with 297 in the previous month and 
289 a year ago. 

Employment at iron and steel works was about the 
same as in the previous month, and was better than a 
year ago. The volume of employment (i.e., number 
employed multiplied by the number of shifts worked) 
at the works from which returns were received was 
0.7 per cent. less than a month ago, and 6.5 per cent. 
more than a year ago. 

In tinplate and steel sheet manufacture employment 
continued very good, and was much better than a year 
ago. At the works covered by the returns 466 tin- 
plate and steel sheet mills were working, as compared 
with 459 a month ago, and 444 a year ago. 

The engineering trades, though still a. continued 
to improve. They were better than a year ago. Trade 
unions with a membership of 170,653 reported 9.5 per 
cent. unemployed, as compared with 10.3 per cent. a 
month ago, and 13 per cent. a year ago. 

In the shipbuilding trades employment showed some 
improvement as compared with a month ago, and was 
better than a year ago. Trade unions with a member- 
ship of 58,135 reported 19.3 per cent. unemployed, as 
compared wlth 21.5 per cent. a month ago, and 25.2 
per cent. a year ago. 





Employment in the spinning branch of the cotton 
trade was slack. Organised short time to the extent 
of 154 hours per week was worked by mills spinning 
American cotton. In the weaving yee employ- 
ment was also slack. In both branches it was worse 
than @ month ago; in the spinning branch it was 
worse than a year ago, but the weaving branch was 
better. Returns from firms employing 126,343 work- 
people showed a decrease of 3.8 per cent. in the 
amount of wages paid as compared with a month ago, 
and an increase of 1 per cent. as compared with a 
year ago. 

Employment in the building trades showed some 
improvement, and was better than a year ago. The 
percentage unemployed among trade-union carpenters 
and plumbers was 10.4, as compared with 11.3 a month 
ago and 13.1 a yea ago. 

The furnishing and woodworking trades were, on 
the whole, about the same as a month ; they were 
better than a year ago. Trade unions with a member- 
ship of 35,140 reported 7.4 per cent. of their members 
unemployed, as compared with 7.7 per cent. a month 
ago and 10.2 per cent. a year ago. 





In the glass trades employment was, on the whole, 
moderate, and worse than a year ago. Returns received 
from firms employing 7153 workpeople showed an in- 
erease of Q.1 per cent. in the amount of wages paid as 
compared with a month ago, and a decrease of 8.4 per 
eent. as compared with a year ago. 

Employment in the pottery trade showed little 
change as compared with a month ago ; it was rather 
better than a year ago. It was quiet in the brick and 








Agricultural employment was generally regular. 
There was a fairly good demand tor day labourers, but 
the supply was sufficient in most districts reported on. 

Employment with dock and riverside labourers in 


' London was fair, and better than a month ago and a 


year ago. There was a slight improvement at Liver- 
pool, and at the other principal ports employment was 
on the whole fairly good. The average number of 
labourers employed daily at the docks and principal 
wharves in London re te of Tilbury) was 13,509, 
an increase of 2.9 per cent. as compared with a month 
ago, and of 6.3 per cent. as compared with November, 
1908. 





Twenty-four labour disputes began in the month, 
as compared with 31 in the previous month, and 28 in 
the same month a year ago. The total number of work- 
people involved in disputes which began or were in 
progress was 15,085, or 4688 less than in the last 
month, and 125,559 less than in the same month a year 
ago. The aggregate duration of all the disputes of the 
month, new and old, amounted to 188,400 workin 
days, or 32,300 more than in the previous month, an 
557,200 less than in the same month a year ago. Definite 
results were reported in the case of 23 disputes, new 
and old, directly involving 4572 persons. Of these 
23 disputes, 6 were decided in favour of the work- 
people, 7 in favour of employers, and 10 were com- 
promised. 

The changes in rates of wages taking place affected 
14,700 workpeople, of whom 8500 received advances, 
and 6200 sustained decreases. Amongst those whose 
wages were increased were 3650 deputies, &c., in 
Northumberland and 3500 blast-furnacemen in Scot- 
land, whilst the number whose wages were reduced 
included 1000 bricklayers at Glasgow and over 2000 
steel-smelters, &c., in various parts of Great Britain. 
The net effect of all the changes reported was a de- 
crease of nearly 50/. per week. 





The report of the Steam-Engine Makers’ Society 
does not indicate much improvement in the engineer- 
ing trades in so far as the members of that society are 
concerned. Some improvement is seen in the ship- 
building centres, but throughout Lancashire, onunliy 
in those districts where textile machinery is manu- 
factured, trade is bad ; in the chief towns the list of 
unemployed members has been greater than for many 
years past. This is attributed to the high price of 
cotton, due toscarcity, mainly because of cornering in 
the United States. There was only a decrease of fifty- 
four unemployed on the funds, but an increase of 
nineteen on the sick-list. Singularly enough, the pro- 
portion of unemployed this year is greater than in 
1908. In the closing month of last year there was 
an average of 534 per month, as compared with 850 at 
date of report, or at the rate ef 6.5 per cent. The 
lowest number on out-of-work benefit in the present 
year was higher than any month in 1908. The number 
on superannuation benefit goes on rapidly increasing, 
much faster than increased membership. The amount 

id. for this benefit in 1878 was 769/. ; in 1888, 1802/. ; 
In 1898, 3515/. ; in 1908, 7728/. This year the amount 
will be still greater. Stillthe cost is the lowest but 
one out of the six large unions compared. The society 
has had no strikes in the present year ; the disputes 
that have occurred were settled by negotiation. 





The monthly report of the Operative Cotton-Spinners 
states that the united membership at date was 19,493, 
an increase of 24 in the month and of 1163 in the 
year. Of the total membership, 8325 are full financial 
members and 11,168 piecers, of whom 190 were half- 
timers. Of the total, 376 full-timers and six half- 
timers were on the funds each week, on the average. 
There were 492 per week on the average, or 5.91 per 
cent of full members, in receipt of out-of-work benefit, 
as against 16.81 per cent. in the month previous, and 
80.34 per cent. a year ago, by reason of disputes and 
the lock-out. The largest proportion of the out-of- 
works last month were only temporarily unemployed ; 
those entirely out of situations were only a trifle over 
one-fourth of the whole. In addition, 31 were on the 
funds due to accidents, and 72 on scale pay when at 
piecing. The proportion of operatives entirely out of 
situations was only 1.21 per cent. of the full members, 
as against 1.12in the previous month and 0.86 per cent. 
in the same month a year ago. 





Sir Christopher Furness deserves success for launch- 
ing his scheme of | some when he did, and he 
has achieved it. About a year ago, when he made his 

roposals known, the shipping trade was in a bad con- 

ition. There had been bitter disputes in the engi- 
neering and shipbuilding branches, but Sir Christopher 
boldly faced the difficulties; his proposals were 
accepted and adopted by the men, and now the 
directors say that ‘‘they consider the results of the 
working of the company since the adoption of the co- 
partnership scheme very satisfactory from every point 


holders. The amounts only cover nine months of 
working, but that will yield 3375/. to the employés on 
their 50,000 shares of 1/. each, if fully paid up. One 
example is given of satisfactory output. The firm 
undertook a most important alteration in a ship for a 
valued customer ; it was to be finished in six weeks: 
the task was fulfilled, and the ship delivered over to 
the owners six days within the time. 


Thursday, the 16th inst., was fixed as the date 
when the Lords’ decision was to be given in the case 
of Osborne v. the Amalgamated Society of Railway 
Servants, respecting the legality of compulsory levies 
for the support of Pee Members. To the surprise 
of everybody, the delivery of judgment was Say 
on the ground that certain members of the House 
who heard the case were not present—not in London. 
The final decision was, however, given on Tuesday 
last, when five Law Lords upheld the Court of Appeal 
in the action against the Amalgamated Society of 
Railway Servants. It is now, therefore, made de- 
finitely clear that trade unions cannot raise funds for 
the support of Labour M.P.’s by compulsory levies 
on their members. This decision means a great deal 
to direct labour representation, and affects more than 
forty members of the present Parliament. It is said 
that it was not unexpected by the Labour Party, and 
levies are now being voluntarily made. 





At a meeting of the South Wales Conciliation Board 
for the Coal Trade, held in Cardiff towards the close of 
last week, some preliminary fencing took place between 
the parties. The chairman complained of the decision 
of the Miners’ Federation to give in their notices on 
January 1, on the ground that it would be prejudicial 
to negotiations ; he thought that negotiations ought to 
have preceded such a decision. e also wanted to 
know whether, in view of the decision of the Court of 
Appeal, the men would work the extra 60 hours in the 
year, as provided for in the Act. The miners’ repre- 
sentatives said that the latter case had not yet been 
considered ; as to the former, the executive would con- 
sider the employers’ objection. 





The most surprising thing in connection with the 
approaching General Election is the voluntary aban- 
donment of the candidature of Mr. R. Bell from Derby. 
It was thought that his election was sure, in spite of 
the Socialists and members of the Independent Labour 
Party. His reason for this is said to be the desire to bring 
about more unity in the ranks of his own society—the 
Amalgamated Society of Railway Servants. Whether 
this will be effected or not by his withdrawal, time only 
can show. The Durham Miners’ executive have decided 
that their candidates shall sign the Labour Party’s con- 
stitution. It is said that they refuse. What the next 
step will be remains to be seen. Mr. John Wilson has 
served them wellas general secretary of the Association 
and Member of Parliament ever since the death of Wil- 
liam Crawford, his predecessor in office; yet all thisdevo- 
tion is to be set aside and forgotten over a question of 
signing a constitution not even drafted ten years ago. 
In other constituencies Labour candidates are being 
withdrawn, either voluntarily or by the wish of the 
central bodies concerned. 





The attendance at last week’s iron and steel markets 
in the Midlands and on Manchester Change was better 
than of late, and the tone was brighter, but the actual 
business done was small. Makers and sellers rather 
held back as regards offers for supplies early in the 
new year, and would not yield concessions to would-be 
buyers such as might lead to a deal. The waiting 
policy predominated. 


The ‘‘ generous-minded ” miners of Northumberland 
have demanded that Mr. Fenwick shall resign all 
offices in connection with the Northumberland Miners 
Association, which he has served so long and faith- 
fully. What if employers had done this thing? 





Tue Cutan Navy.—The Chilian Government pro- 
poses to build an ironclad with a displacement of 20,000 
tons, two torpedo-boat destroyers, and several sub- 
marines. The proposal has not yet received the approve! 
of the President, who considers that it will involve too 
great a strain upon the finances of the Republic. 


Rorat Society or Arts. —This Society has recently 
issued a pamphlet which has been prepared for the infor- 
mation of members and others interested in the Society 3 
work. It contains a ‘short sketch of the Societys 
history, an account of the trust and prize funds which ‘* 
administers, a history of the examinations which it has 
carried on for the past 50 years, a description and pictures 
of its medals, lists of the Albert medallists, and of pas 
and present officials, the charter and bye-laws, and oth: 
general information, including a list of the roceedin: 
of the past session, and a financial statement for the pes 
year, information which hitherto had only existed in & 











scattered form, or in the pages of the Society’s jou nal. 
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MILD-STEEL TUBES IN COMPRESSION | 
AND UNDER COMBINED STRESS.* | 


By Wii11amM Mason, of the University of Liverpool. 


Preliminary.—One of the most important contributions 
during recent years to our knowledge of the strength of | 
materials is the aod by Mr. J. J. Guest on “The | 
Strength of Ductile Materials under Combined Stress.” | 
The experimental results and the’ conclusions deduced | 
have gradually been brought to the notice of engineers, | 
and it is only necessary to ré-quote Mr. Guest’s practical 
conclusion— namely, ‘‘that the condition for initial 
yielding of a uniform duetile material is the existence of a 
specific shearing stress.”. This result, if true, must be of 
great practical importance, for in all cases of stress (with 
the exceptions of positive and negative fluid stress) there | 
is shear stress induced over certain planes. 

Other investigatorst have made experiments in com- | 
bined stress which are confirmatory of Mr. Guest’s con- | 
clusion. So far as the writer is aware, very little work 
has hitherto been done in which the compressive stress 
has been much greater in intensity than the other stresses, | 
In Mr. Guest’s tests a principal stress, when compressive, 


METHOD OF HOLDING 1 UBE END DURING Tenoiun. 


= 























Fic, 2. Specimen Broken sy TENsION. 


never exceeded the other principal stress in intensity. 
Mr. Scoble did work on bars under bending and torsion, 
in which the yield may have been due to the stress on 
either the compressed or extended side of the bent bar. 
And Professor Hancock’s reports only contained seven 
tests on simultaneous compression and torsion. 

Object and Scope of the Experiments.—The work de- 
scribed in this paper is largely upon comparative yield- 
point strengths in compression and shear ; though in some 
cases the stresses have been carried as far as the rupture 
or collapse of the material. In making tests in compres- 
sion it 1s essential that the force shall be axial to the 
specimens, It appeared to the author that this condition 
might be attained, approximately at any rate, by the 
\pparatus hereafter described, using tubes as specimens ; 
and that, as in Mr. Guest’s experiments, a second stress, 
ut right angles to the direction of the compression, could 
5e conveniently imposed by hydraulic pressure in the 
interior of the tube. Besides the sets of tests in simple 
compression, and in simultaneous compression and hoop 
tension, three series of tests were made on certain of 
the tubes under conditions as follows :—Namely, tests 
under simple axial tension, simultaneous axial and hoop 
tension, simple axial compression, simultaneous axial 
and hoop tension, and simultaneous axial and hoop com- 
pression, 


Material for Tests. —The specimens were cut from 


_* Paper read before the Institution of Mechanical 
Engineers, December 17, 1909. 

- Professor E, L. Hancock, Philosophical Magazine, 
February and October, 1906. Mr. W. A. Scoble, Philo- 
ophical Magazine, December, 1906, and Proceedings of 
the Physical Society, September, 1907. Mr. L. B. 
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solid-drawn mild-steel tubes. Two sizes of tubes were 
used—namely, 3 in. bore, 14 gauge (about 0.08 in. thick), 
and 2j-in. bore, 10 gauge (about 0.128 in. thick), the 
former being cold drawn, and the latter hot drawn. 
Various lengths of specimens of each of these were tested, 
the lack of uniformity noticeable in the lengths being due 
to the circumstance that it was difficult to cut from the 
same piece the required lengths of exactly straight tube. 
Most of the tubes were supplied by the British Mannes- 
mann Tube Company. They had undergone some degree 
of annealing, but not so far that they could be considered 
isotropic for the purpose of the tests. Experiments were 


made on the tubes, both in the condition as supplied and | 


also after further annealing. The latter was done by 
encasing the tu in a longer tube of rather larger dia- 


meter, the ends of which were blocked up with asbestos | 


and fire-clay. The tube and the outer casing were kept | 


from contact by narrow rings of asbestos. The whole was 


placed in a coke furnace at a temperature of from 800 deg. | 
to 850 deg. Cent., and allowéd to remain there about | 


25 minutes, the casing (and tube) being turned round 
about its axis from time to time. 

It was impossible to obtain tubes of exactly uniform 
thickness of wall. In a long length of tube the thickness 














Fic. 3. Cap anp PepestaL FoR COMPRESSION 
Test. 








Fic. 4. Tose in Prace For Compression TEst 
witH MErasuRING APPARATUS ATTACHED. 


would be practically uniform at ore section, while at 
another section there might be a considerable variation. 
The maximum variation in thickness of wall of the tubes 
used in the tests was 0.007 in., means being taken (see 
description of apparatus for compression tests) to obtain 
uniformity of compressive stress. The ends of all the 
tubes tested were accurately faced up in the lathe. 
Apparatus for Tension.—After several failures to hold 
the ends of the tubes, the following plan was adopted :—A 
holder A A, Fig. 1, annexed, was made for each end of the 
tube, the larger end of the holder being turned to fit the 
3-in. -bore tube, and the smaller end screwed to fit the ball- 
and-socket holders of the testing-machine. The outer end of 
the 3 in, in diameter part was slightly bevelled off, while 
the inner end had a turned cavity to accommodate a cup- 
leather C. A pipe-flange B was fitted round each end of 
the tube, and the slightly projecting ends D of the tube 
were riveted down into the small conieal bevelling on A A. 
Another pipe-flange of bore about 3 in. (not shown in the 
figure) was placed face to face with B, and fixed to it with 
set-screws. This second flange kept B in position during 
the straining of the tube. The tube always broke at 
some distance away from the holders. The cup-leathers 
C made the interior water-tight for the tests in which 
water-pressure was used to give hoop tension. A hole 
through the centre of A A allowed the introduction of 
hydraulic pressure. Fig. 2 shows a specimen broken in 
=> for Ci ‘on. —Fig. 3 (right-hand ph 
Apparatus for Compression.—Fig. 3 (right-hand photo- 
graph) shows the polenta on which the tube to be com- 
pressed rests. Water under pressure could be supplied 


from the tube shown through a passage in the centre of 
the pedestal. The conical piece to the left in Fig. 3 isa 
cap for the top of the tube. This cap was turned so that 
the axis of the cone was perpendicular to the circular base 
of the cone, and concentric with it. e cone was pl: 
truly upon the top of the tube, so that the axis of the tube 
and cone were coincident. 
en, however, the thickness of the walls of the tube 

was not quite uniform over the circumference, and where 
accordingly the centre of gravity of the ring cross-section 
deviated measurably from the axis of the tube, the cone 
was pl: , by means of a template, in such position that 
its axis passed through this centre of gravity. By this 
means an equal distribution of compressive stress was 
brought on the tube. The greatest eccentricity in the 
position of the cap to compensate for the variation of 
thickness was 0.04in. Fig. 4 is a view of a tube set for 
compression in the testing-machine, with the apparatus 
for measuring the strain attached. 

Apparatus for Shear Tests.—As before mentioned, the 
shear was obtained by equal axial compression and hoop 


| tension. The tube to be tested was set up exactly as for 





compression, and in many cases the tests for yield-point 
in compression and shear were made on the same tube 















Apparatus for Simultaneous Axial and Hoop Compression. 


Fic. 5. Jacket In Parts. 

















—— 
Fie. 6. Jacket pot ToGETHER. 


thus fixed up. Where the thickness of the walls of the 
tubes was not quite uniform the calculation of the hoop 
tension was made for the minimum -thickness, The 
joints between the pedestal and tube, and between the 
cap and tube, were made with thin sheet-lead. 

Apparatus for Simultaneous Axial and Hoop Com- 
pression.—The difficulty of making reliable tests under 
these conditions arises from the fact that a jacket exterior 
to the tube must contain Spid under pressure, and must 
at the same time be so flexible that it will not impede the 
elastic or other shortening Of the tube under tést. In 
other wo the axial compressive stress on the tube 
must be calculable as well as the hoop stress. The jacket 
designed by the author is shown in Fig. 5, above. It 
was cast in two exactly similar halves A and B. The 
exterior cylindrical turned part of each fitted loosely into 
a ring C, the whole of which was machined except the 
exterior cylindrical surface. The joint between A and C 
and between B and C was made by a hollow india-rubber 
ring R, placed between A and B as a cushion and fitting 
intoC. Water was admitted to the external jacket thus 
formed through the tube shown. Holes drilled in the 
inner wall of the rubber ring admitted water to its interior. 
The piece of tube D (about 4 in. long) to be tested is 
shown in position inside A. In Fig. 6 the upper part B 
is also shown in position. The joints between A and B 
and the tube were made with thin lead rings. 

It required about 0.20 ton to compress the rubber ring 
(when under test) to the working pagition. The apparatus 
was calibrated by plugging the holé® in the flat ends of 
A and B, introducing water at known pressures to the 
whole of the interior of the cavity, and placing the appa- 
ratus in the testing-machine. The whole } on either 
half, A or B, is thus known, and also the water pressure ; 
from these the effective area of A and B subjected to 
pressure may be calculated. When a tube was under 
test the compressive load on the tube was therefore the 
load on the testing-machine less the effective area of A or B 
(diminished by the exterior area of the tube) multiplied 
by the pressure in the jacket. The rods labelled EK and 
F (Figs. 5 and 6) have no connection with each other, 
but each is connected to the tube by three hard steel- 
pointed screws set in the same horizontal plane. Eand F 
therefore indicated the behaviour of the piece of tube 
between the two planes of the points, a length of about 
1} in. in the tests made. A Ewing compressometer was 
attached by its own screws to E and F, and measured the 
relative vertical movement of E and F, and therefore the 


ee 






































































868 


ENGINEERING. 


(Dec. 24, 1909. 








change of length of the tube between the horizontal 
planes of the points. 

Measurement of the Strains.—The axial strains were 
those measured. Except in the case of simultaneous 
axial and hoop compression, a Ewing extensometer was 
used. This instrument measures diminution or increase 
of length equally well, and the one employed could be 
read to ims in. The length on which the strain was 
measured was in some cases 10 in., and in the others 5 in. 
As the instrument would not take a specimen of so large 
diameter as 3 in., a frame, shown diagrammatically in 
Fig. 7, below, was made. It consisted of two equal bars 
b, ba, each bent into a Ushape. The ends of the U-shaped 
pieces were bolted to thinner strips s s, while at the 
centre of each bend there was bolted a short length of 1 in. 
diameter bar rr. Steel screws p p, with hardened points, 
fastened the frame to the tube under test in such a manner 
that the planes of the U’s were horizontal, and the strips 
ss vertical. The latter acted as hinges when the points 
p p moved slightly owing to the strain of the tube. The! 





Fig.7. DIAGRAM OF FRAME USED WITH EWING EXTENSO- 
METER 





which is pulled or compressed longitudinally, and simul- 
taneously pulled or compressed in the direction of the 
breadth, Fig. 8, below, the stresses being both tensions 


or both compressions, or one being tension and the other | 


compression. If p, and p, are not equal, shear stress will 


exist on all planes, except those parallel to the faces and | 


the edge planes of the plate. The maximum shear-stress 
will occur as shown in the table below. 

It will be observed that in the experiments carried out 
by the author, the p, of Fig. 8 corresponds with the axial 
tension or compression, and p, with the hoop tension or 
compression. In the simultaneous axial-compression and 
hoop-tension tests the planes of greatest shear at any 
point of the tube-wall are two planes intersecting on the 
radius of the tube through the point, at right angles to 
each other and at 45 deg. to the axis of the tube. 

In the simple compression tests the planes of greatest 
shear are any planes cutting the axis of the tube at 
45 deg. Thus certain planes of this set are the same as 
the planes of greatest shear in the simultaneous compres- 
sion and hoop-tension tests. But the latter may not be 
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tropic, but the condition for yielding is simply the 
| existence of a shear stress of specific intensity, the 4 p, 
| cannot be greater than, and will probably be less than, 

4 (p'1 + Pr), 
where 


Pr; 


U 


yield-stress in simple compression ; 

p axial compression stress | _- at yield under 

~P2 = hoop tensile stress J simultaneous stresses, 
If the material is isotropic, and if it yields when the shear 
stress induced anywhere exceeds this specific value 

| (whether there is or is not normal stress on the planes of 

| this shear), we shall expect to find that 

4p, = 4(p' + m). 

| The Tests.—It will be seen from the Tables II., IIT., 
IV., and V. (pages 869 and 871) of the results of the 
tests, that the specimens were divided into groups. All 
those in a group were cut from the same length of tubing. 

: The specimens in each group are numbered ; where there 
are two or more with the same numeral, but distinguished 
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CoMPRESSION. 


extensometer was secured by its own screws to the short | 
bars rr. 

In the simultaneous axial and hoop compression tests, 
the (axial) length on which 1t was attempted to measure | 
the strain was about 1} in. It was found, however, that | 
the readings of the compressometer were affected by some 
elastic distortion of the apparatus connecting the com- | 
pressometer with the (imeide of the) tube. The readings, | 
and thecurves plotted therefrom, show the yielding of 
the specimens, but cannot be used to calculate the elastic | 
constants. 

Calibration of the Presswre-Gauge.—The pressure-gauge 
used was of the Bourdon pattern. It was tested against 
a standard gauge reading to 400 lb. per square inch, | 
which was calibrated by dead weights. ape also tested, | 
for higher pressures, against two standard Bourdon gauges. 
Also, verification within 2 per cent. was obtained by test- 
ing the gauge against the apparatus used for simultaneous 
axial and hoop compression. 

Testing-Machine.—The testing-machine in which the 
tests were made was the 100-ton Buckton machine in the 
Walker Engineering Laboratory of the University of 
Liverpool. 

Stress in Two Dimensions.--In all work hitherto done | 





| and the other ten- 


Maximum Shear Stresses Indicated. 
Maximum 
shear stress. 


Planes on which greatest 


tonditions. 
Conditions shear stress occurs. 





P) > Pz |Planes parallel to po, and at 
p, and ps ‘4 2 
Both tenete | 45 deg. to p AP 
or both \fe> Pi — a to p), and at t 
. 2. o deg. 9 Pe» my 
— po=0 {Planes at 45 deg. to p) { Pi 
‘ m=O |Planes at 45 dey. to po 4 po 


Planes at 45 deg. to p), and 
parallel to py 
Planes at 45 deg. 
parallel to p; 


Pe=Pi to py and j? P; =4 Po 


| 


Planes at 45 deg. to each of the 
planes on which p; and py act. 
Note— 

When p; = po there is no 
novmal component of stress 
on these planes at 45 deg.. 
i.e., there is pure shear str: ss 
on these planes. 


Pp) and po of 
opposite sign (one 
of them compressive 4 (Pp) + po) 


sile). 





sled, 


the planes of least resistance to shear stress if the material 


Yield-Point Scale-Lines on One Specimen. 


Fic. 12. Insre, 


| by a and b, the tube has undergone the first test, or test «, 
| and afterwards a piece has been cut out from it, faced up 
in the lathe, and subjected to the further test of tests /. 
Specimens that were annealed together are shown 
| bracketed. In general more than one test was done on 
the same specimen; but throughout the work, when 
making a test on a specimen on which further yield 
| point experiment was to be done, the loading was dis 
| continued when the extensometer showed a definite yield 
| point or a definite yielding of the test-piece. The fifteen 
curves, shown in Figs. 18 to 20, page 870, Figs. 21 to 24, 
page 871, and Figs. 25 to 30, page 872, show how far such 
stressing was carried. The order of the figures in the 
columns of the tables corresponds to that in which the 
tests on a specimen were done. 

The actual yield-loads and pressures have not been 
tabulated, nor the dimensions of the cross-sections of the 
tubes. Each specimen tested was accurately calipered 

| by a micrometer-gauge. The sectional areas of almost all 
| specimens cut from the same tube were sensibly the same, 
| though the maximum and minimum thicknesses varied 
slightly. A list was made out for use in all the tests of 
|a group in which hydraulic pressure was employed, th« 
list giving the loads on the testing-machine and the 








(so far as the author knows) upon strength under com- | is not isotropic ; certain of the former set may be weaker | corresponding pressures on the gauge, so that the required 
bined stress, and in this work also, the stress has been! under shear. If so, the tube may yield under a less shear | proportion between compressive and hoop stress (usually 


two dimensional, one set of parallel planes being left 
entirely (or very nearly) unstressed. Such a condition is 
always equivalent to that due to two ‘ 
that is, to such a state as that of a rectangular plate | 


| stress, induced by simple compression, than the shear 


stress produced (on other planes) by simultaneous com- 


-hear is true. In other words, if the material is not iso- 


ual) might be maintained constant throughout a test. 
| The hoop stress varied, of course, from a maximum at 


‘ principal stresses ;” | pression and hoop tension, even if the theory of yield by | the inside skin of the tube to a minimum at the —. 


' This variation was about 5 per cent. for the 14-G, an 
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about 94 per cent. for the 10-G tubes. The maximum 
stress is the one adopted for calculation. Of course, the 
loads on the testing-machine were corrected for the up- 
ward thrust of the water pressure, and the pe = wy 
readings rectified according to the curve of calibration of 
the gauge. Small corrections, appropriate to the calipered 
dimensions of the tube, were afterwards applied to the 
yield-stress, as indicated on the list mentioned on the 
previous page. 

Tests in Compression (Tables II. and III., annexed).— 
It was necessary to ascertain whether the thinness of the 
tubs-walls caused premature yielding. Preliminary ex- 
p2rim2nts oa the tube in tension gave a yield-point stress 
rather less th wm the stress at which yield occurred in short 
specimens in compression. On the greater number of the 
specimens cut from the tube of 14-gauge wall thickness, 
the extensometer showed apparent yielding in compres- 
sion (due to flexure) at a stress Y, considerably below the 
stress Yo, at which the first indication of yielding could 
be detected by a pair of compasses applied to shorter 
specimens. But certain tests—for example, No. 4, Group I. 
(Fig. 22, 871), No. 6a, Group V. (Fig. 26, page 872), 
and No. 1, Group VI. (Fig. 29, page 872)—showed only 
about the same difference between Y, and Y, as between 
similarly observed yield-stresses on the tube in tension. 
The yielding of short spezimens, and of those just men- 
tioned, was simultaneous with the commencement of dis- 
turbance or peeling of the scale, and many of these showed 
signs of flexure of the wave kind. Some of the specimens 
on which the Y, had. been observed showed slight disturb- 
ance of the walls. The stresses Y, and Y-» are both tabu- 
lated, but when it was obvious that the yielding occurred 
by flexure before the yield-point of the metal was reached, 
the corresponding value of Y, was left out of the calcula- 
tions. Neglecting such values, it is certain that the Y, 
stresses were rather below the yield-point, while it is 
probable, from the behaviour and appearance after test of 
the specimens, that the Y, stresses were not less than the 
true yield-stresses of the material in compression. 

On all the specimens of the tube of 10-gauge wall thick- 
ness the extensometer showed a very definite yielding, 
which was always simultaneous with the appearance of 
‘‘ Liider’s lines” on the surface. The stresses at this 
point are entered in the tables in a column headed 
**Y, = Yo,” and are believed by the author to be those at 
the exact yield, or very ae approximate to the true 
yield-point in compression. It 1s possible that elastic 
flexure of the walls of the tubes may have commenced, 
even in the early stages of the tests. If so, the effect was 
so small that it was not detected. A simple calculation 
shows that no measurable increase, due to this cause, in 
the elastic contraction in the length of the tube was to be 
expected. The value of Young’s modulus calculated from 
the compression tests came out quite normal, these values 
ranging from 28.2 x 10° to 30.2 x 10° 1b, per square inch. 
In some cases the stresses at collapse of the tubes are 
given in the tables for the purpose of comparison with the 
yield-stresses. Collapse always occurred by wave-like 
flexure of the walls of the tubes (see Fig. 9, page 868, 
left-hand side). The collapse load on the machine was 
sufficient to compress a tube into the form shown on the 
right in Fig. 9. 

Tcsts in Simultancous Compression and Hoop Tension 
—(Tables II. and III., annexed).—The tests in simul- 
taneous axial compression and hoop tension always gave 
very definite results. The method of testing was so to 
regulate the load and the internal water pressure that the 
ratio (unity in most cases) of axial compressive to hoop 
tensile stress was constant throughout a test. In all cases, 
whether the specimens were or were not annealed, the 
yield-point was perfectly definite. The curves plotted 
from these tests fsa a very quick bend from the straight- 
line portion of the stress-strain curve. Moreover, speci- 
mens cut from the same tube, similarly annealed or not 
annealed, gave very uniform values of the yield-stress. 
Interesting markings (‘* Liider’s lines”) always became 
visible on the specimens at the yield-point, due to the 
disturbance of the scale on the tube as the metal vielded. 
Figs. 10 to 13, page 868, show these markings. These 
lines or bands were ia‘ parallel spirals, there being 
two systems of these equally inclined to the generators of 
the tube surface, and inclined at about 88 deg. to each 
other. They very nearly corresponded with the planes of 
maximum shear. Sometimes the lines appea on the 
outside of the tubes, the time of their appearance exactly 
coinciding with the first indication of the yield on the 
extensometer, or when this point had been exceeded by 
not more than 0.20 ton per square inch of shear stress. 
When the lines did not appear on the outside, they were 
always to be seen on the inside when examination was 
inade after test. Figs. 11 and 12are of the same tube, 
«nd show the markings on the inside and outside respec- 
tively. Several of the lines are exactly opposite to each 
other on the sides of the tube-wall—that is, are in the 
xume spiral surface. 


Tape I. 
Stress at Ap- | s 
Length. pearance of Lines. | Remarks. 

in. 

0.9 12.37 | 

4 12.33 -Cut from same tube. 
4 12.87 J 

3 11.05 \ 

6 11.25 -Cut from same tube. 
18.7 11.10 J 





One or two experiments were made on both annealed 
ind unannealed tubes to ascertain whether the.direction 
of these lines would be altered by the presence of a normal 
compressive or of a normal tensile component on the 
planes of greatest shear. The compressive axial stress 





TABLE II.—Anneatep Mitp-Steet Tvses. 
Comparison of Maximum Shear Stress at Yield under Simultaneous Axial Compression and Hoop Tension with Maximum 





SIMULTANEOUS AXIAL 
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Shear Stress at Yield under Simple Axial Compression. Stresses in Tons per Square Inch. 
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+ Flexure comm2nced (not yield-point). 


TABLE III.—Munp-Steet Tuses (Not ANNEALED). 
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* Curves are given for these specimens, Figs. 26 and 29, t Flexure commenced (not yield-stress). 
was made respectively twice, and one-half, the hoop, tube of the water-pressure load near its ends. The 
tensile stress, but the change, if any, in the angles of the | table shows that there can be little such effect. The 


lines was very small. Some tubes which had been 
strained to the shear yield-point showed no buckling or 
disturbance of the walls, while. others did show some 
slight effect of this sort. Short tubes gave practically 
the same yield-point stress as long tubes. Table L., 
annexed, gives the results of six tests upon specimens 
of different lengths. 

No difference in direction or angles of the markings 
could be detected whether the tubes were long or short. 
Tt was expected that the frictional gripping of the ends 
against the pedestal and cap would somewhat relieve a 


presence of the lead rings forming the water-tight joints, 
though squeezed extremely thin, may perhaps be the ex- 
planation. 

Results of Compression Tests Compared with Results of 
Tests in Simultaneous Axial Compression and Hoop Ten- 
ston—(Tables IT. and III., above).—The maximum ‘shear 
stress in a specimen in single compression being one-half 
of the compressive stress, one-half of the compressive 
stress at yield has been subtracted from the shear stress 8 
at yield, induced in the specimen by simple compression 
and hoop tension of equal amounts. This difference, and 
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also this difference divided by S and multiplied by 100 
giving the percentage variations, are given in Tables Il. 
and I[I. It will be seen for the 14-G tubes that S—4 Y, 
is always positive, while 8 — }Y: is sometimes positive and 
sometimes negative; while for the 10-G tubes S— 4 Y is 
always positive. Over the whole range of annealed tubes 
the percentage variation ranges from + 11.3 to — 9.3; on the 
10-G tubes above the range is from + 10.2to + 2.2, The 


Fig.15. DIAGRAM SHOWING STRENGTH OF TUBE ,NOT ANNEALED. 


(See Table 5.) 


tests in simultaneous axial and hoop stress—namely, the 
compressive stress i 
stress varies from an amount equal to the water pressure 
at the inner surface of the tube to nothing at 
surface. 
mum value of the stress) was, in the case of the 14-G 
tubes, about 5 per cent., and of the 10-G tubes about 84 
per cent. of the hoop tensile stress. 


due to the water pressure. is 


© outer 
The hydraulic pressure (and therefore the maxi- 


(as might perhaps be expected) for the tubes tested with- 
out further annealing; the yield-stress in compression 
being considerably higher than the corresponding ones in 

S8-iY"% \ 
tension. The percentage difference (F am “a 100 ) 
varies from 15 to 234 per cent. Two similar specimens, 
one tested in simple tension and the other in simple 


Fig.16. DIAGRAM SHOWING STRENGTH OF TUBE, NOT ANNEALED. 


(See Table 5) 


TUBE 3 INCH BORE. 0-082 INCH THICK. 


TUBE 3 INCH BORE. 0-082 INCH THICK. 
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Fig.17. DIAGRAM SHOWING STRENGTH OF TUBE, ANNEALED. 


(See Tabie 5) 


TUBE 3 INCH BORE. 0-078 INCH THICK. 


Rupture 


Yield, denotes “Yield Point” determined by Extensometer 


Yield 2 
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arithmetic mean of the whole of these percentages is + 
2.8 per cent. 

In Table ITT., which sets forth the results on tubes in the 
condition as received from the maker and without further 
annealing, S-4Y is always positive, and the percentage 
variation ranges from 20.2 to.8.7 An apparent explanation 
of the larger differences is that the material was weaker 
in shear on some other planes than those on which the 
pure shear (due to equal axial compressive and hoop 
tensile stress) fell. 

A circumstance that must be mentioned was the exist- 
ence of a third principal stress, of small amount, in the 
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STRESS-STRAIN CURVES OF SOME OF THE SPECIMENS OF &/.0UF I. 
. NP 1b. Fig.19. N°%ta and 2». 

























































































. 18. 
(Table4 (Table 2) 
E-289«10% | E-28-2x 108 
mPoussons Ratio)-4-4 C-11- 35x 108 
EXTENSION ON 5 INCHES. CONTRACTION ON IOINCHES. Fig.20. N?3. 
(Table 5) 
yow_4 Collapse 
‘ell f Axial, Comp™ COMPRESSION ON 1:32 INCHES. 
20 | 20) 
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16. ‘2 16) 
* —— 
é | ! 
: i P 
§ & 
Ss Ss 
_ ‘ 8 
3 4 
& 
a + 
| 
=r—Z 8 2 0 a 0 a zs iz 
Scales of Extensions. of Scale Readings af 
Inches «10 *for Curves upto Inches«10% : 
Inches~10 “for Curve beyond 
Yield. 


Tensile Tests.—Tables IV. and V. (page 871).—In 
Table IV. will be found the results of the few tensile 
tests made, and also comparisons of these with the com- 

ression and shear tests. Few tensile tests were made, 
Cosson the main object of the writer was to obtain checks 
on other results. It will be seen from Table V. that three 
tests were made in simultaneous axial and hoop tension 
of equal amounts, and that the yield-stress was ay 
the same as in simple tension. This is in agreement wit 
the theory that yield occurs by shearing independent of 
a normal stress. The yield-stresses in simple tension 
and in simple compression do not agree well, especially 


compression, are stressed equally and similarly on ll 
corresponding plans, except that the stresses in the one 
case are in the reverse direction to those in the other case. 
Hence if the resistance to shearing is independent of the 
sign of the normal stress, the yield-stresses should !e 
equal in magnitude in the two cases.* But three of the 


* The Report of the Steel Committee of Civil Engi- 
neers, 1870, shows very close agreement between t'° 
yield-stress in tension and compression of steel and 


wrought-iron bars. Mr. L. B. Turner has recently pu- 
lished (ENGINEERING, February 12, 1909) some tests on 
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tubes tested in tension were not annealed, and it may be 
that the resistance to shear of the metal was not merely 
different in various directions, but was also not the same 
on any one plane against stresses of opposite sign. 


STRESS STRAIN CURVES OF SOME 
OF THE SPECIMENS OF GROUPS Tail 


Fig. 21. Groupl, N° 5a. 
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‘ All the tests in a set were ‘on 
same piece of tubing; those of one of the sets bein 
annealed together. 
up to rupture or collapse of the material. The tests in| Table I., page 869). 


here 


ible the tests were carri 


‘specimens cut from the| gripping of the ends, but it may be remarked that there 


appeared to be little such support afforded to the speci- 
mens in compression and internal water pressure. (See 
Fig. 14, page 868, shows a tube 


TABLE IV.—Resvutts or Tests in AXIAL TENSION AND IN AXIAL Compression CoMPARED wITH RESULTS 


or Tests in SimvuLtTANEOUS AXIAL CoMPRESSION AND Hoop Tension. 





Stress in Tons per Square Inch. 
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TABLE V.—Resvutts or Tests IN TENSION, COMPRESSION, AND CoMBINED STRESS, WHICH ARE PLoTTep 


In Dracrams, Fies. 15, 16, AND 17. 


Stresses in Tons per Square Inch. 
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Fig. 24. STRESS-STRAIN CURVES OF GROUPIIN® 5. (Table 2.) 
Thickness af Wall 0-127 Inch. Length 9 Inches. Annealed 
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SECOND TEST. 


SIMULTANEOUS AND EQUAL 
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Fests Givenin Table V.—Figs, 15, 16, and 17 (page 870). 
~So far as the author is aware, no series of teste such as 
given in Table V. have been made previously. 





annealed tubing in simple pull and simple torque. The 
ican difference of the shear stress at yield-point between 
the two kinds of tests is about 3 per cent. 








loads 


ture on account of 
which ceased to act owing to the increase o 
of the tubes. The tests in equal axial and hoop compres- | 
sion show almost as high values for the yield and collapse 
as in simple compression. 
due to the lateral support of the tube by the frictional 


| which has been tested to collapse in equal hoop and axial 
compression. 

Conclusion.—The experiments show an approximate 
agreement between the maximum shear stress at the 
yield-point in compression and the yield-point stress in 
pure shear, the mean difference in the tests of annealed 
specimens being about 3 per cent. It appears, then, that 
mild steel in direct compression yields by shearing ; and, 
to a first approximation, that the value of this shear stress 
is independent of any normal compressive stress on the 
planes of the slide. 

The author is much indebted to Professor W. H. Wat- 
kinson for affording facilities for carrying out the re- 
search in the Walker Engineering Laboratory of the Uni- 
versity of Liverpool, and for encouragement in the prose- 
cution of it. Also he wishes to thank those students, 
especially Messrs. J. R. Beaumont, B. Eng., A. Vas 
Gomes, H. J. F. Gourley, B. Eng., C. H. Jennings, 
B. Eng., H. A. T. Smith, B. Eng., and G. E. Pym, == 
very efliciently helped him to make the apparatus and 
carry out the tests. He is also much in ebted to Mr. 
W. Donaldson, the chief instructor in the laboratory, for 
his assistance and valuable suggestions. 

The cost of material and of that part of the apparatus 
which was not constructed in the above laboratory was 
defrayed mainly by two grants, one from the Treasury 
research grant to the University of Live l, and the 
other a special one from the University. The remainder 
of the cost was borne by the author. 











equal axial and hoop tension could not be carried to rup- 
of water past the cup-leathers, 


diameter , 


This might possibly be 


““Wuo’s WHo Year-Book, 1910.”—This forms a com- 
lement to ‘“‘Who’s Who.” It is issued by the same pub- 
ishers, Messrs. A. and C. Black, Soho-square, W., and 
its price is 1s. net. It consists of a directory of over 160 
giving the names and addresses of Am ors in 
pow dg of academicians, prelates, Government and 
municipal officials, societies, clubs, secretaries, &c., uni- 
versity professors, and so forth. 
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MILD-STEEL TUBES IN COMPRESSION AND UNDER COMBINED STRESS. 


STRESS-STRAIN CURVES OF SOME OF THE SPECIMENS OF GROUP V 








(For Description, see Page 867.) 






STRESS-STRAIN CURVES OF SOME OF THE SPECIMENS OF GROUP Vi. 
'tg.28. NX 3&4. 
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(Table 3.) eee Rupture N12. 
E=28-5x 10% (Table3.) 
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A B 
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Son, Wire Mills, M Iburgh, Scotland, a small cata- | electric driving, and also gives dimensions and weights 
CATALOGUES. “ iearadeitianl anal of each size, as well as instructions for erecting and work- 


TxHk Hudson Economiser Company (1907), Limited, 
Gloucester House, 2, Bishopsgate-street Without, E.C., 
have sent us a sectional catalogue dealing with their 
aero-condensers. These condensers consist of a sheet- 
iron case containing groups of thin flat compartments 
made of galvanised steel plates. The steam to be con- 
densed is led into these compartments, and a fan is 
arranged to draw cold air through the spaces between 
them and so condense the steam. The air which has been 
heated by this process is used for heating buildings or 
drying materials. If it is required to produce a vacuum 
with the apparatus, an air-pump is provided to remove 
the air and water of condensation from the condenser. 


A small booklet containing particulars and illustrations 
of Norton ball-bearing ratchet screw-jacks has been 
received from Messrs. P and W. Maclellan, Limited, 
129, Trongate, Glasgow. In these jacks the ‘“‘ pump- 
handle” motion of the hand-lever is transmitted, by 
means of a ratchet anda pair of mitre-wheels, to a vertical 
screw which works in a phosphor-bronze nut. The load 
is carried by a ball-thrust bearing which comes between 
the screw and the head of the outer sleeve. The booklet 
gives prices and full particulars of the jacks, which are 
made in great variety for all classes of work and for loads 
varying from 8 to 70 tons, by Messrs. A. O. Norton, Inc., 
286, Congress-street, Boston, Mass., U.S.A. 


We have received from Messrs. George Swift and Sons, 
Claremont Iron-Works, Halifax, two catalogue sections of 
machine-tools and also a list of tools in stock. The first 
section deals with drilling-machines of the radial, wall, 
pillar, and bench types, double and treble-geared sliding, 
surfacing, and screw-cutting lathes, from 124 to 24}-in. 
centres, and also slotting-machines, single-ended punch- 
ing and shearing: machines, and some other tools. In the 
other section high-speed radial drilling and _ tapping- 
machines, multiple and pillar drilling-machines, and 
planing and shaping-machines are illustrated, together 
with screw-cutting lathes ranging from 4 to 124-in. 
centres. The catalogues contain specifications and give 
full particulars of all the tools. 


From the Tudor Accumulator Company, Limited, 
119, Victoria-street, Westminster, $.W., we have received 
a copy of their new expor® catalogue of stationary 
batteries. A number of Colonial installations are illus- 
trated, and particulars are given of cells with capacities 


logue giving prices and particulars of the various kinds of 
steel wire A rods they manufacture. The list includes 
cast-steel drill-rods or silver steel rods suitable for twist- 
drills, taps, punches, and other small tools. Prices are 
stated for rods varying from 0.013 to 1} in. in diameter, 
but they can be supplied up to 2} in. in diameter ; rods 
of similar sizes are also supplied in the ‘‘ Flying Scots- 
man” brand of high-speed steel. The catalogue also 
quotes prices for square and octagonal steel rods, brass | 
and steel pinion wire, piano and other steel wires for | 
springs, sounding and measuring lines, clay and soap- | 
cutting, &c. 

Messrs. B. and S. Massey, Openshaw, Manchester, 
have sent us a catalogue of o> and other ma- 
chinery for die-forging work. rop-stamps with steam 
lifters on the Brett system are illustrated and described ; 
these are made for tups varying from 3 cwt. to 3 tons in 
weight. Massey’s patent friction lift is also described, 
and stamps with tups weighing from 3 to 20 cwt. are 
shown fitted with this form of Fite, which was illustrated 
in our issue of November 19 last, page 686. The cata- 
logue also deals with board drop-stamps, steam stamping- 
hammers, trimming-presses, bar-heating furnaces for coke | 
or oil fuel, and ifiuetrates a large number of sample | 
forgings to show the class of work that can be dealt with | 
by drop-stamps of different weights. 


‘*Self-Aid in Fire” is the title of a little booklet re. | 
ceived from the ‘‘ Citex” pegs gee Company, | 
Limited, 46, Queen Victoria-street, E.C. After pointing | 
out the disadvantages of buckets of water, automatic | 
sprinklers, hand-grenades, and other means for extinguish- | 
ing fires, the booklet goes on to describe the hand | 
chemical extinguishing machines manufactured by the 
above-mentioned firm. The ‘‘Citex” extinguisher con- | 
sists of a solid-drawn steel cylinder, containing plain water | 
and a cartridge, which consists of an inner lead tube filled | 
with acid, and an outer glass cylinder containing a con- | 
centrated solution of alkali. Each tube of the cartridge | 
is hermetically sealed with lead-foil. When it is required 
to use the apparatus it is inverted, and a plunger is forced 
through the lead-foil, so bringing the acid and alkali into 
contact. Sufficient gas is thereby generated to throw the 
fluid a distance of about 40 ft., and to maintain the stream | 
for two or three minutes. The extinguisher is hung on a 
special bracket, so arranged that it cannot be tampered 
with without detection. Cartridges are replaced free of 
charge when the apparatus is in a fire. 











he hye from 20 to 4500 ampere-hours, in two types, for 
high and low working rates; the cells are also supplied 
with plates — burnt into sets and with special lug 
connections, so that erection can be carried out by an 
ordinary workman. The catal 
mation required to ae preliminary plans and esti- | 
mates for batteries of “Tudor” cells, and, to enable foreign | 
customers to arrive at the cost of shipping, a table has been | 
included giving the weights and volumes of a battery of | 
60 cells of all the types dealt with in the list. 


ue gives all the infor- | 


We have received from Messrs. W. N. Brunton and | with steam-engines and boilers, or arranged for belt or 


| House, Westminster, 8.W., has just issced a very com- 
| plete catalogue of Ransome concrete-mixers ; one of these 


The Ransome-ver Mehr Machinery Company, Caxton 


| machines was described and illustrated in our issue of | 


April 16 last, page 528. The machines are made in six 
sizes, having guaranteed capacities of 20, 55, 110, 220, 370, | 
and 440 cubic yards in a working day of 10 hours ; these 
outputs are about half the maximum obtainable from the | 
machines. The catalogue illustrates mixers combined | 





ing the machines. A concrete wall-plank rolling-machine 
for making light concrete slabs for walls and partitions 
is also described and illustrated. For joining new con- 
crete to old the catalogue describes a Ben > | known as 
‘*Ransomite.” It consists of a powder which, when 
dissolved in water and applied to old concrete, will cause 
new concrete to adhere firmly; the results of tests of 
joints made in this way show that the joint is stronger 
than the rest of the concrete. 


From Toope’s Asbestos Covering Company, Limited, 
Stepney-square, Stepney, FE., a catalogue of asbestos, 
felt, and plastic non-conducting coverings for hot and 
cold surfaces has been received. The catalogue illustrates 
and describes Toope’s patent removable pipe-coverings, 
which are made in lengths of 3 ft., of materials such as 
asbestos, hair - felt, silicate cotton, &c., combined in 
different ways. The ‘ Coronation” air-s coverings 
are also described. In these coverings, which are made 
for steam-pi boilers, &c., corrugated paper combined 
with felt, asbestos fibre, and’ other materials, is utilised, 
according to the temperature of the surface covered ; 
covers com entirely of corrugated asbestos millboard 
are also illustrated. Two other coverings, having dead 
air spaces, are shown, the space being obtained in one of 
these by supporting the covering away from the pipe on 
rings of the same material as the outer covering. In the 
other case plastic material is plastered on to a wire 
netting, which is supported away from the pipe. The 
catalogue also illustrates and describes flange-boxes, 
asbestos mattresses, silicate cotton, and wire netting 
mattresses, and also deals with several plastic coverings. 








A Large Brickwork ArcH.—The Wocheiner Rail- 
way in Istria, Austria, claims to possess the brickwork 
arch bridge of largest span at present in existence. The 
bridge crosses the River Isvorzo, near Salcano. It is a 
sin rle-track line, about 18 ft. in width and 92 ft. above water 
level. The central arch has a span of 85 metres (279 ft.), 
the rise being 72 ft. There are smaller arches of 40 ft. and 
less on both sides and in the approaches, and the river 15 
crossed in an § curve, the ii of curvature having « 
length of about 800 ft. 





Carco Feet Iron Company, Limitep.—The report on 
the annual general meeting of shareholders of this cow- 
pany, held on November 30 last, refers to a steel rail now 
being rolled at Cargo Fleet, which the company have 
strong reasons in assuming will become in due course the 
standard rail for quality. They have also cut rolls for 
American standard sections for the purpose of meeting 
the Canadian and other demands, and they now 10'! 
broad-flange beams up to the largest dimensions and 
steel of high tensile strength. They have madion spect! y 
of rolling material of high tensile steel for shipbuilding 


and other constructional purposes. 
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GAS ENGINES, PRODUCERS, HOLDERS, &c. 


6650. W. W. Judd and Davey, Paxman, and Co., 
Limited, Colchester. Internal-Combustion Engines. 
(2 Figs.) March 19, 1909.—This invention relates to valve-gear 
for internal-combustion engines of the type in which the motion 
of the cam is imparted to the valve through a rocking-lever and 
a coupling-link, the connection of the link to the lever being 
variable for the purpose of enabling the amount the valve opens 
to be varied as desired. Referring to Fig. 1, the inlet-valve A is 
restored to, and retained on, its seating by the spring B. Over the 
free end of the stem of the valve A is fixed a housing ©, on one 
side of which is pivoted a horizontally-disposed arm D, the free 
end of which contacts, preferably through a roller, the free end of 
the stem of the valve. Further remote from the free end of the 
stem of the valve, and on the opposite side of the housing C, is 
pivoted a rocking-lever E. To one end of this lever is coupled a 
rod F which receives motion from the cam X ; the movement of the 
lever E is imparted to the arm D by means ofa link H, one end of 
which is pivotally connected to the armat or about its free end, 
and its other end engages by means of a roller a slot e! in the end 
of the lever E, the slot being so shaped and arranged that when 
the valve A is closed—i.e., when the operative part of the cam is 
not in contact with the rod F—the end of the link H can move 
throughout the length of the slot e! without imparting any motion 









WBA § = 
KSI BSG 
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It will therefore be seen that when the end of the 


to the arm D. 
link H is at the end of the slot e! nearest to the point of pivot 
of the lever E, the cam X will impart no movement to the arm D, 
and the valve A will therefore remain closed, and that when the 
end of the link H is at the other end of the slot e! the full move- 
ment of the cam X will be imparted to the arm D, and the valve 


A will be opened to its full extent. The position of the end of the 
link H in the slot e! is controlled by any suitalle form of centri- 
fugal or other type of governor through mechanism of which the 
final coupling-rod L only is shown in the drawin When the 
engine is governed by the quantity of gas in the charge, the two 
valves A and A! for controlling the admission of the gas and air 
respectively are arranged concentrically as shown in Fig. 2, in 
which case the gas-valve A would be operated in the manner 
hereinbefore described, and the air-valve Al, the stem of which 
passes through the stem of the valve A, would be operated by the 
free end of the arm of the lever E containing the slot e!, so that 
while the lift of the gas-valve is capable of variation, the lift of the 
air-valve remains constant. In this construction, the spring B! for 
restoring the valve A! to, and retaining it on, its seating is 
preferably arranged above the stem of the valve A!, and operates 
thereon by means of a plunger, such as b!. (Accepted October 20, 


1909.) 
PUMPS. 
27,160. C. Isler and Limi and H. F. Broad- 
hurst, Southwark. Raising Liquids. (5 Figs.) Decem- 





in the bore is not great eno to submerge the air and di 
pipe to the extent required for the total lift. According to 
present invention, a receiver, or receivers, is, or are, provi 
within the diameter of the bore-hole, the water being lifted in 
successive stages, and the invention comprises means for enabling 
this to be effected entirely within the diameter of the bore-tube. 
Assuming that the bore-hole has been drilled and provided with 
liners, or not, to the required depth, a tube 13, closed at its lower 
extremity, thus forming a water-tight receiver R, is dropped into 
the upper part of the bore. Two sets of air and discharge-pipes 
are employed, one for raising the water from the bottom of the 
bore-hole A into, the receiver B, and the other for raising water 
trom the botiom of the receiver B to the surface, or to any desired 
point of discharge. The air-pipe 7 and the discharge-pipe 8 pass 
through and make joint with the dividing closure at the bottom 
of the receiver B, and extend to the bottom of the bore or to the 
required depth therein, the air-pipe 7 being ia communication with 
the source of compressed air supply, whilst the corresponding dis- 
charge-pipe 8 rises to a point above the water-level in the receiver 
B, and preferably a little more than half-way above the bottom 
thereof. The air-pipe 9 and the discharge-pipe 10 pass through, 
and make joint with, the suspension flange 11, forming the top 
closure of the receiver B, said suspension flange being provided 
with a vent-hole. The air-pipe 9 extends from the source of com- 
pressed-air supply to a point near the bottom of the receiver B, 
whilst the corresponding disch -pipe 10 extends from near the 
bottom of the receiver to the point of final discharge. (4 
October 20, 1909.) 


RAILWAYS AND TRAMWAYS. 

1078. E. M. Munro and the Railless Electric 
tion , Limited, London. Railless 
Electric Traction. {1 Fig.) January 15, 1909.—This invention 
has particular reference to electric-traction systems, in which rail- 
less vehicles are supplied with current from two overhead conduc- 
tors. In such a system, unless separate provision is made for 
earthing the frame of the vehicle, it is advisable to use one of the 
overhead conductors, preferably the negative conductor, as an 
earth connection with the ere but in such a case it is obvious 
that the relative polarity of the overhead conductors must not be 
changed without removing the trolley-head from connection with 
the conductors and swivelling it relatively to the trolley-arm, so 
that the positive contact-shoe engages with the positive overhead 
conductor, and the negative shoe with the negative conductor. 
According to this invention, the conductors and the co-operating 
contacts are so formed that the positive conductor cannot be con- 
nected to the negative contact, and vice versd. A is the hanger 


+ 





(1078) 


arranged to support a positive conductor B and a negative con- 
ductor C through the line earsL. A plate D is provided, extend- 
ing on each side of the line ears supporting the positive conductor 
B, and to this plate D are attached rails or bars F of insulatin, 
material. The positive contact-wheel G carried on the trolley-h 

H can enter between the guard-rails F and make contact with the 
positive conductor B, but the negative contact-wheel J is provided 
on each side with blocks or runners K of insulating material, so 
disposed that if the head is reversed so that the negative contact- 
wheel J is beneath the positive conductor B, the blocks K will 
come into contact with the guard-rails F and prevent any electrical 
connection being made between the wheel J and the conductor B. 
On the other hand, when the head is in its proper position, the 
negative contact-wheel J, with its guard-blocks 
unguarded negative conductor ©, and consequently can be brought 
up into electrical co::nection with it, whilst the positive contact- 
wheel G enters freely between the guard-rails F and makes contact 
with the positive conductor B. e guard-rails are continuous 
and supported at intervals by plates D attached to each of the line 
ears. (Accepted October 20 1909.) 


17,004. R. W. Matthews, Doncaster, and G. Brad- 
shaw, Sheffield. Railway Vehicle Springs. [5 Figs.) 
July 21, 1909.—This invention relates to coiled springs for railway 
vehicles, which have a compound action, whereby greater range 
and greater power can be obtained than in ordinary springs, so 
that by the inequality of the deflections greater elasticity may be 
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17004. 


obtained for light loads without impairing the deflection and 
resilience for the heavier and final loads. Two or more ings 





~~ * 14, 1908.—This invention relates to the raising of water from 
nei holes by means of compressed air, and has for object to 
enable water to be thus raised in cases wherein the depth of water ! 





a, b are employed in two or more cases c, d, each — be of 
different carrying power, and arranged in the fo! ng 

First, an inner and lighter spring a is placed in an inner case d 
with a closed bottom and with a flange eat its outer end. The 
flange rests on the end or outer coil of a stronger spring b. Both 





, is beneath the | 


these springs and the inner case are enclosed in an outer case or 
box ¢, such outer case or box being similar to that of an ordinary 
buffer, and so that all the projecting parts of the first 
spring @ shall compress into its casing d. The inner cased will 
be made of such a length that the springs will not be quite home, 
or metal to metal, when they are completely compressed. A 
rubber pad / is introduced at the end of the inner casing, and also 
a similar pad /! against the plate of the buffer case or headstock, 
in order to give a cushion for the final load. From the foregoin; 
it will be seen that after the first — ais completely compessned 
there will be very considerable power left in the second spring ), 
equal to, say, double or treble that already used in the first spring: 
A plunger-rod or draw-bar g may be employed by passing the same 
through both the first and secondary springs and inner case and 
through the bottom of the outer case in the manner usuaily 
adopted in the construction of buffers or draw-bar gear. (Ac- 
cepted October 20, 1909.) 


2244. L. W. Williams and D. D. Williams, Cath- 
cart. Facing-Point Guard-Bars. [9 Figs.) January 3(- 
1909.—This invention has reference to apparatus for operating 
facing-point guard-bars on railways. ‘In the construction shown, 
the guard-bar 1, which is preferably of T section, has rollers 2 
mounted one on each side of the central web of the same. Two 
plates 5 and 6, which are curved into the form of double inclined 
planes and placed side by side with a between them, are 


riveted to supports 8 secured to the sleeper 9. The sides or edges 
next the space between these plates 5 and 6 are bent or turned 
10, so as to form a running or 
e normal position of the 


iding surface 


upwards into flan, 
-bar 1 is shown 


for the rollers 2. 








224 


by dotted lines in Fig. 1, and when it is desired to raise the guard- 
bar it is moved longitudinally in the usual manner from the 
signal-cabin, and this longitudinal movement causes the rollers 2 
(and therefore the bar 1) to run up the inclined planes to the 
position shown by full lines, while the omen of the longi 
tudinal movement lowers the guard-bar to the other side of the 
inclined planes. There are preferably about eight of these double 
inclined plane arr ts situated at spaced distances apart 
along the length of the guard-bar 1, and to prevent the centra’ 
web of the bar from springing or moving out of the space between 
the plates 5, 6, rollers 11 would be placed under the plates 5 and 
6, or, it may be, a continuation of same, of the two end inclined 
plane arrangements. (Accepted October 27, 1909.) 


4870. H.E.Gresham,Salford. Air-Brake Systems. 
(4 Figs.) February 27, 1909.—This invention relates to vacuum 
and like air-brake systems, and has for its object to provide for 
automatically applying the brakes of a locomotive or portion of 
a train which, though connected to the other portion by the 
usual shackle end draw-hook or equivalent, has not its portion of 
the train-pipe coupled to the remaining portion. The invention 
comprises the combination w:th a dummy or blind coupling, 
having one or more passages - : for communicating 
with the train-pipe by means of the usual hose-pipe connection 
when the latter is placed thereon; or with a supplementary 
ie 4 or by-pass through the control-valve sian upon the 

ose-pipe, of a valve upon said passage or passages, operated by 
the shackle or its equivalent connecting the portions of the train, 
and adapted, when the shackle is Jaced in its operative or service 

ition, to be opened for the application of the brakes, should the 
ose-pipe be still upon the dummy, or the said control-valve be 
unopened. In the example illustrated the invention is shown as 
applied to the vacuum-brake system of a railway train. Through 
the usual dummy, or blind coupling a, provided at the ends of 
each vehicle, a passage is formed which communicates with the 
interior of the train-pipe by means of the usual hose-pipe connec- 
tion when the latter is placed upon the dummy. The communica- 
tion is effected by way of apertures leading to or from a circum- 


Fig.2. 
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ferential groove, or recess, cinthe dummy. By the arrangement 
of the aperturesina ve or recess, any possibility of solid matter 
dropping into, or gaining access to, ne peomage in the dummy, and 
so choking up the or interfering with the action of the valve 
d —— is avoi —_ L — d —_ communication be- 
tween the atmosphere and the through the dummy when 
the train-pipe is upon the latter. For operating the valve da 
lever f is employed. One end this lever carries an 
arm g, bifurcated at its lower end, and extended over the draw- 
hook h, and the shackle i mounted thereon to a sufficient extent 
to ensure that when the shackle i is raised for placing over the 
draw-hook of an adjacent vehicle, it shall lift the arm g and ope- 
rate the rocking-lever /, so r= | the valve d upon the dummy 
passage, and admitting air to the train-pipe if the hose-pipe is 
still upon the dummy a. It will, of course, be understood that 
when the train-pipe is not upon the dummy, air can freely flow to 
the passage in the latter through the apertures, so that the open- 
ing of the valve d has no effect whatever. By this means, should 
the ends of the train-pipe upon two vehicles not be coupled whilst 
the draw-hook and shackle are connected, the vacuum within 
the train-pipe is destroyed, and the brakes applied. The bifurcated 
end of the arm g is formed of sufficient length and width as to 
permit of longitudinal and lateral movements of the draw-hook A 


rockin, 





without in any way affecting the valve d upon the dummy passage. 
(Accepted October 27, 1909.) 
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SHIPS AND NAUTICAL APPLIANCES. 
10,701. Fleming Limited, and E. 
Dunl Paisley. cket (7 Figs.) May 5, 
1909. — This invention relates to improved ea for per- 
mitting the proper lubrication of the bearings for the tumbler- 
shaft at the lower end of the bucket-ladder of a bucket-di r, 
notwithstanding the difficulty arising from the circumstance that 
these bearings work under water, in retaining the lubricant in 
place, and, at the same time, excluding water ani sand. As 
shown, the bottom tumbler a is fitted by keys or other suitable 
means on the shaft b, so that the shaft b goes round with the 
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tumbler a, and revolves in the bush c. By the action of the 


springs d and the plates ¢, which are fixed to the brackets g by 
means of pins, the bush c is pi against the tumbler side or 
bearing. sne f- This arrangement not only facilitates the easy rota- 
tion and working of the tumbler and , but allows these to have 
a certain amount of lateral play against the action of the sprin, 
and ensures the retention of the lubricant located between the 
outer surface of the shaft-bearing and the inner surface of the 
bush ¢, and the face of the tumbler or bearing-ring f and bush c¢, 
and, at the same time, prevents the admission of sand and water 
to the bearing surfaces. (Accepted October 27, 1909.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


9376. Aktiebolaget ms Angturbin, Stock 
ho. Sweden. (3 Figs.] April 20, 1909.—Thi 
invention relates to turbines of the kind in which the discs are 
divided into two or several concentric annular parts, arranged one 
outside the other and connected with each other in such a 

that duction of heat from the one ring or the other 
can only take place through the connection. According to this 
invention, the annular parts are connected with each other by 
means of flexible axial, or practically axial, connections. a ig the 
shaft, b the turbine disc, and 61, b2, 63, and b4 the annular parts, 
into which the same is divided. c¢ designates the connections 
between the different oe In the form shown in Fig. 1, these 
connections are formed between annular ves d extending 
into the disc b from opposite sides, and lying one close to the 
other ; the connections will thus get the shape of rings, being 
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3° 

















concentrically arranged and united at the one end with an outer 
ring—for example, the ring b°—and at the other end with an 
inner ring—for example, the ring }!. In the form shown in 
Fig. 2, two modifications are illustrated. Between the rings b2 
and 6% a connection ¢ is arranged, consisting of a flexible ring 
which is attached with the one edge to the — b2 and with the 
other edge to the ring . Between the rings }! and b2 the con- 
nection ¢ consists of two projections of annular shape projecting 
from the rings, the ends cf which are welded together at f. In 
the modification shown in Fig. 3, the connections ¢ consist of 
bolts connecting the one edge of one ring—for example, the ring 
b—with the opposite — of the adjacent ring 6°. In order that 
the attachment of the bolts to the rings may be facilitated the 
same are provided with projections g!, g®, 9°, and g4, with which 
the ends of the bolts engage. (Accepted October 20, 1909.) 


21,019. G. Westinghouse, Pittsb U.S.A. 
bines, (10 Figs.) September 14, 1909, ie loveation relates 

















to turbines, and has for its object to provide improved means for 
securing the blades used in these machines. According to 





invention, the mounting of each blade is formed by cutting the 
blade at one edge, and swaging or otherwise deforming the partly- 
severed portion. That portion of the blade projecting beyond the 
mounting portion is ada to ei with gauging-slots, or 
recesses, formed in the blade-carrying element. The turbine 
illustrated as embodying the invention comprises a rotor, a stator, 
and alternate rows of moving and stationary blades, which are 
respectively mounted on the rotor and stator of the turbine. The 
moving blades are secured in grooves, or channels, provided in the 
rotor, and the stationary blades are mounted in segments of a 
ring or arc-shaped base-strip. Each blade is swaged at one end 
to encircle a caulking-piece 14 (shown in Fig. 4). The blade is 
cut at one side and near one end, as shown in Fig. 3, and a 
partially severed portion is distorted to encircle the caulking- 
piece, and is pressed into gripping en ment therewith. The 
caulking-piece is provided with a top on 15 of larger section 
than the main portion of the piece, and which projects beyond the 
encircling portion of the blade, and engages the surface of the base- 
strip when the base portion is inserted in one of the blade- 
mounting holes 8. The holes 8 are countersunk on the under, or 
inner, side of each base-strip, and the inner end of each caulking- 
piece, which is adapted to project beyond the end of the blade and 
also through the base-strip, is riveted over to fill the countersunk 
portion, and thereby secure the blade in place. A ease 16 is 
vided for each blade, and is cut into the peripheral face of each 
strip, and arran; to en the formed on the undis- 
torted portion of the blade in the operation of forming the mount- 
les to the blade-strip, the base 


ing portion. In securing the b 
rtion is so located in the hole 8 that this distorted e extends 
into the gauging-slot 16, and secures the blades against turning. 


The caulking-piece encireled by the mounting 
is then transversely expanded, and the blade 
the base-strip. (Accepted Octoher 20, 1909.) 


— of the blade 
rigidly secured to 


14,06. a. rows, .~ Co. b= geemene 
Cly bank, an ° bank. 
Turbines. [4 Figs.} June 22, 1, Clyde invention relates to 


impulse turbines of the Curtis type. In this type of turbine, the 

ing is divided by stationary diaphragms into a series of separate 
compartments, and a shaft passes through these diaphragms. It 
is necessary so to carry the stationary diaphragms on the rotating 
shaft that there will be little a steam-leakage from one 
compartment to the other; and to this end the’present inven- 
tion has for its object to —_ each diaphragm with an 
improved and simple form of gland or bush which fits the shaft 
with a minimum running clearance, the gland efficiently prevent- 
ing steam-leakage. The central aperture of the stationary dia- 
phragm A is considerably larger than the diameter of the rotating 
shaft B, shown in dotted lines. To one side of this diaphragm is 
secured an annular flange D on what may termed a casing or 
holder E, also of larger internal diameter than the external 
diameter of the shaft B. This holder Eis preferably either cast 
iron or steel, so that it will ex d and contract in the same ratio 
as the shaft B, and thus the clearance between the adjacent sur- 
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faces of both will tend to remain the same under all circumstances. 
The cross-sectional area of the holder E is reduced at the part 
marked G to facilitate expansion when the holder is heated by the 
surrounding steam, and this reduction in area also gives sufficient 
flexibility to the holder, so that in case of sudden shock, such as 
might result from the shaft B whipping, the holder will be able 
to spring with the shaft. In a groove in the internal circum- 
ference of the holder E there is secured a ring of comparatively 
soft metal or metallic composition. This ring J is built up of 
segments, the ends of which are checked into each other with 
sufficient clearance, so as to permit of circumferential expansion 
of the ring asa whole. The inner surface of the ring J is serrated 
by fine circumferential grooves K, shown to an enlarged scale in 
Fig. 3, and each segment of the ring is so secured in the holder E 
that when the latter is placed around the shaft B there is the 
desired minimum running clearance between the serrations and 
the shaft to prevent steam-leakage. The serrations may even be 
touching the shaft, as, beer J of soft metal, the edge of the serra- 
tions will wear away rapid :. without damage to the shaft, and 
leave the desired minimum clearance. (Accepted October 20, 1909.) 
d. 


19,106, 
Switzerlan 

tions, (4 Figs.) —_ 19, 1909.—It is known in connection with 
marine-turbine installations having reaction turbines for lowspeeds, 
and, quently, low ber of revolutions, it is necessary to pro- 
vide auxiliary stages (cruising turbines) so as to obtain the greatest 
ible economical utilisation of steam. Hitherto these cruising 
urbines have always been arranged in special casings. According 
to this invention, however, auxiliary s' are combined with 
the main turbines in one casing, so that ides effecting saving 
in room and weight, owing to the absence of bearings, stuffing- 
boxes, and various pipes and duits, a iderable simplification 
of the installation is attained. In order to be able to arrange 
turbine parts which are not tive as ds the sectional 
area for the of the steam in one and the same casing, 
——— are provided between the different turbine parts. 
e various turbine parts, which are consecutive as regards their 
sectional area for the of the steam, are indicated by the 
reference letters a to f. In theinstallation shown in Fig. 1, steam 
flows for the smallest — through the conduit g into the 
turbine member a, thence through the conduit A into the turbine 
member }, then parallel through the parts d, e and c, f, and 
finally reaches the condensers. When intermediate output is re- 
quired, live steam is supplied direct from the conduit i into the 




















turbine member b, from whence it passes through the consecutive 
parts in the manner described above. In this case the part a 
runs idle. For the maximum output, live steam is supplied 
direct to the two main turbine members ¢ and d through the 
conduits k and l, whilst the parts a and 6 run idle. For 
manceuvring purposes only, the main turbine parts are used, 
which in this case are separated from each other, and from the 
auxiliary turbines by a valve m. According to the above arrange- 
ment, the turbine members or parts @ and d, which are combined 
in one casing, but which are not consecutive as regards the sectiona! 
area for i - of steam, and also the turbine parts b and c, 
are se from each other by special intermediate packings s 
(Fig. 3). If required, the packing between the parts b and ¢ ma) 
be dispensed with. The invention also allows of arranging an: 
designing in a really practical manner reaction turbines with 
special auxiliary stages on two shafts, only one casing being 
provided on each shaft. For the minimum output, the steam 
flows through the conduit g into the turbine a, and from here 
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through the conduit A into the turbine }, and then in series or 
consecutively through the parts c and d, and from there in 
parallel —- the parts e and f to the condensers. The parts 
a and d, as well asthe partsc and /, are also separated in this 
modification by special intermediate packings s. For intermediate 
output, steam is supplied directly through the pipe i to the 
turbine b, from whence it flows in the ordinary manner through 
the remaining parts. The turbine member a in this case runs 
idle. In cases where the maximum output is required, live steam 
flows through the conduit n into the part c, and then flows on 
as before. In this case the parts a and b run idle. For manwu- 
vring or age | purposes the valves 0, p, ¢ are suitably adjusted, 
so that the turbine — or both shafts are completely separated 
from each other.  partc is then supplied with live steam 
through the conduit n, which steam is passed into the part f 
by the valve p, from whence it flows into the condenser. The part 
d is directly supplied with live steam through the conduit r, 
which steam, after having done further work inthe part e, flows off 
to the condenser. (Accepted October 20, 1909.) 


27,865. Pollitt and Wigzell, Limited, and E. E. 
Pollitt, Sower' Bridge. i (2 Figs.) De- 
cember 22, 1908.—This invention has reference to valves for 
horizontal or vertical steam-engines, known as drop-piston steam- 
dmisvion valves, bined with the Corliss exhaust-valves, and 
consists, in horizontal engines, in placing the piston-drop valves 
vertically at the top of the cylinder at each end of the cylinder 
—_ and at right angles with the piston, the exhaust valves 
of the Corliss type being placed at the bottom of the cylinder at 
each end of the cylinder body. In vertical engines, the drop- 
piston steam-admission valves and the exhaust-valves of the 
Corliss type would be placed in the same relative positions with 
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the centre lines of the drop-piston valves and the pistons parallel 
with each other. Fig. 1 isthe end of a horizontal cylinder engine 


in section. B is the cylinder-cover —s the drop-piston stcam- 
admission valve C at the top of the cylinder body at right angles 
with the centre line of the cylinder, and having the steam-a:'mis- 


sion ports D. The Corliss exhaust-valves E are placed »t the 
bottom of the cylinder body with the exhaust-port at F. lg. 
shows the end of a horizontal cylinder in section, with the cover 
H and the drop-piston steam-admission valve placed at | in the 
ceylinder-cover H at right angles with the centre line of thecy! der, 
and having the steam admission ports at J. The Corliss ex!aust- 
valves K are here placed in the bottom of the cylinder-cover ha\ ing 
the exhaust-ports shown atL, (Accepted October 20, 1909.) 
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ROPE-DRIVING. 
By J. Stormonra. 


THERE are certain features of rope-driving that 
need attention if difticult drives are to be success- 
ful from the point of view of giving little trouble, 
and costing little for upkeep. We assume that the 
grooves in all pulleys connected are cut equal in 
depthand tothe same gauge. The most satistactory 
drives, as a rule, are those in which the pulleys are 
equal, or nearly so, in diameter. Should one rope 
be smaller in diameter than the others, with equal 
pulleys, the relative speeds are still alike. One 
rope may drive at 4 ft. diameter and another at 
474 in., and yet both pull together. It is when 
such drives as 25 ft. to 5 ft. are employed that 
troubles arise. Some have even a greater ratio. 

In Fig. 1 a rope and groove are shown diagram- 
matically. To find the difference in depth of a 
ij-in. diameter rope and a 1§-in. rope we give 
the following solution. The angle C A D is 
90 deg., ADC = 224 deg., DAE = 67} deg., and 
CAE = 224 deg. The cos. CA E=0.9238 x { for 
1}-in. ropes = 0.8083. The sine ADE = 0.8083, 


8083 , 9038 — 1.95 = DE. 
3826 


In the same manner D E for a 18-in. rope is 1.81, 
a difference of 0.14 in. = yy. The 1-in. rope 
sinks ,%; in. deeper into the groove than the 1}-in. 
rope, and the effective diameter of the pulley with 
the former rope is 3; in. less. 

Let us conceive of two ropes on the 25-ft. to 5-ft. 
drive. One new 1}-in. rope drives at the 5 to 1 
ratio. The other rope is worn to 12 in. diameter, 
and its effective driving diameter on the pulley is 
', less than the 25-ft. To keep the ratio correct, 
the driving diameter of the small pulley should be 
less than 5 ft. by of 3=y%5- But the rope sinks 
9 36 _ 7 

) y ay, 0 cere! eet SE cee MD le 
into the groove 3%, so that ma Mm" m= 
is the amount by which the diameter is less than 
the normal ratio of 1 in 5. The speed gained 


71 
4, 
32 


and the cosine 


by the smaller rope is 3.14 in one revo- 


lution. At a speed of 300 revolutions per 
minute the gain in speed when the small rope or 
ropes is driving is 674 revolutions of the smaller 
pulley in one hour. is means that the smaller 
ropes, if possible, turn the 5-ft. diameter pulley 
inside the larger ropes 810 times in 12 hours, and 
each of the larger ropes is therefore to some extent 
a brake. 

Subjoined is a table showing by how much, in a 
drive of 1}-in. diameter ropes, the smaller pulley 
is lessened in the ratio of driving diameter when 
12-in. ropes are used :— 


Ratio of drivers to f{ 5, 4 3% 4 5 
driven 


rat Ge et 
Reduction in 32nds 1, 2}, 3, 44, 6, 69, 7} 

The effect of any of the smaller ropes driving is 
that the larger ropes sag on the underside. In 
practice a set of twelve ropes is placed, say, and 
after running a few days one of the ropes begins to 
hang on the underside, which we assume to be the 
driving one. This may be caused by irregular ten- 
sion when the ropes are laid, by slightly irregular 
diameter of rope, or by unequal stretching before 
splicing. The rope runs round without pulling. 
The other eleven ropes do the driving, and tightening 
themselves in the grooves, the slack rope is pulled 
taut on the top side sufficiently to still further 
stretch it. If the race be shallow, the rope is taken 
off, or, happily, itis re-spliced. If this is done so as to 
stretch the rope to the same diameter as the others, 

‘| may be well. But when a competent splicer is 
net at hand, it may lie off until the others need 
1e-splicing. By that time the driving-ropes will be 
further reduced in diameter, and the relative differ- 
cnce between the ropes be further increased. Should 
the ropes drive a generator, the rope may merely 
lie off till the ropes are stretched and the gene- 
1ator is drawn back. But if the ropes stretch, they 

e slightly reduced in diameter, so that the odd 
1ope will still be larger in diameter and will again 
hong on the underside. 

When the ropes are driving light, and a number 
0f them are driving on a smaller diameter than the 
others, the small pulley is drawn round within the 
‘acger diameter ropes. This sliding is then apt to 
}roceed by fits and starts instead of at a constant 
tetio, One of the ropes is drawn taut on the upper 
site, then the pulley slides within it a few inches. | 
The result is the rope, with the sudden release and 
slackening, surges upward. In these cases the rope 
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or ropes may jump out of their grooves or even do 
damage. 

It is obvious that in any ordinary drive from a 
larger to a smaller pulley, a new rope being placed 
with a worn set will simply act as a brake, the 
worn ropes driving the faster. Extra work is thus 
placed on the worn ropes and their lives are propor- 
tionally shortened. It is much better that the worn 
ropes should be allowed to wear out and a new set 
then be provided. 

Let us suppose that eight new ropes are placed 
on a twelve-rope drive, and four of the old ones 
are allowed to remain. These four drive faster 
than the new ropes, but cannot overcome the new 
ropes. They therefore slide in the grooves, the 
eight new ropes determining the speed. As the 
old ropes slide, their spiral lay tends to make them 
revolve, and they rapidly wear out. 

Drives may be seen in which the ropes revolve 
sufficiently to keep them round, and yet run for 

ears. In ordinary circumstances the ropes become 
Cchaveh: but when the ropes slide over the grooves 
they both revolve and wear rapidly. Rubbing the 
ropes with one or other of the graphite compounds 
enables the ropes to slide, and steadies a drive 
where the ropes are pulling unequally. The 
effective grip on the pulley is necessarily lessened. 
If much sliding takes place, the ropes will wear the 
grooves, damaging the drive irreparably unless the 
pulley is again turned. It is on the small pulley 
the sliding takes place, as the arc of contact is 
greater on the large pulley. 








The difference of 4 in. in diameter may be said to 
be excessive in the case of a recently-spliced set. 
But 1}-in. ropes are sometimes reduced to 14 in. in 
diameter in less than twelve months. On the other 
hand, when the ratio is not great the ropes have a 
tendency to automatically adjust themselves, and 
this may often be aided by wise handling of the 
ropes. Where the dividing line takes place, where 
on the one side the ropes get worse, and on the 
other side get better, it is difficult to say, and 
obviously varies with the special circumstances. 
Let us say the drive is 2 to 1, and that four ropes 
are 1} in. and six are 1}} in. in diameter. The 
latter sink about .j,;nd in the the groove and drive. 
The rubbing of the pulley within the larger ropes. 
reduces these slightly—it may be by veeing them— 
and they begin to pull together. If the majority 
of the ropes are larger, then the smaller ropes 
slightly slide, and, in sliding, tend to revolve, 
owing to the lay-up of the ropes. This sliding in 
the spiral lay makes the rope practically longer, 
and adjustment is again secured. If this adjust- 
ment does not take place, then, as already shown 
in the case of old and new ropes, the smaller ropes 
are rubbed to destruction. 

When ropes are much veed they deteriorate 
rapidly, as a rope cannot drive with a ? vee. The 
larger part of the vee cannot drive at the same 
speed as the smaller, and a constant ruffling of the 
surface of the vees takes place accordingly. If the 
centre line of the rope is the neutral axis, we may 
expect the bottom of the vee on any rope to be 
compressed, as it is at the bottom of the groove. 
This is what takes place, the bottoms of the 
vees on the rope or ropes showing a crushed 
appearance on the surface. It is notable that 
ropes markedly veed are soft and limp on the part 
of the rope which is outside, as if the ropes worked 
on the neutral axis as on a horizontal hinge. Ropes 
which revolve become smooth, and even hard, on 
the outside. 

Assume that the smaller pulley drives the larger 
at the same ratio as before—5 ft. to 25 ft.—and 
that the drive is one of six ropes, four of which 
are 1% in. and two are 1} in., as before. The 
smaller ones do the driving at a slower speed 





necessarily than would be the case if the larger 
ropes drove. The pulley is therefore turned within 
the large ropes, which are thus reduced by wear. 
Or, what is more common, the two larger ropes are 
caused to revolve so that { in. more rope is given 


off at each revolution ; but being given off on the 
spiral, the net length is § in. less. The actual 
speeds are thus equal, and the proportions hold for 
the larger pulley also, 

When single ropes are led to driven pulleys on 
different floors or on different drives, the troubles 
referred to are avoided. And when the various 
drives are of two, three, or four ropes, the difficulties 
are proportionately minimised. 

The action of centrifugal force at high speeds is 
both disadvantageous and complicated. The action 
on a rope-drive is not the same as on a rope, let 
us assume, revolving in space, for in this latter the 
stresses are practically uniform, excluding gravity. 
At D, Fig. 2, the tendency of the rope to descend 
vertically is overcome by the pull of the rope A B, 
a pull which is uniform along its length, and which 
is the driving tension plus the pull needed to over- 
come the centrifugal force from D to B. The 
centrifugal force from A to C lessens the grip of 
the rope at that part, and if we roughly assume it 
to be equal to the centrifugal force at DB, then 
the grip of the rope at A C is the grip due to the 
driving tension only. The large pulley, owing to 
this and to its larger are of contact, is not the one 
on which the ropes will slide. If we now examine 
E F, the slack side, it is apparent the centrifugal 
force at E is so far counteracted by the weight and 
tension of EF. But at F the tendency is for the 
rope to overshoot the pulley, thus lessening the 
are of contact F B. Im belt-driving on a small 
pulley, from another pulley at an angle above it, 
this effect is quite evident, the beholder being able 
to see between the belt and the pulley at the run- 
ning-on side of the small pulley. Should F D B be 
a generator with the ropes at 5000 ft. per minute, 
the ropes at E F may dance at the high speed and 
on a lightload. The tendency is to tighten - the 
generator and probably stress the ropes severely. 

The reader may see that if the small pulley is at 
a convenient driving angle above the large one, the 
force of gravity counteracts so far the centrifugal 
force as regards the small pulley. And as 1}-in. 
diameter ropes are approximately three-fourths of 
the weight of 1}-in. ropes, they are better for fast 
drives, their lessened weight giving less centrifugal 
force. 

Should there be irregular turning moment in the 
engine, due, say, to excessive compression, the effect 
may be visible in the tremor of the ropes. Slack 
ropes on a light drive at starting will sometimes 
behave very erratically till the load is applied, when 
they will run smoothly. The solution, the writer 
thinks, lies in the fact that the driving tension 
being light, the ropes are not tightened in the 
grooves of the driving pulley, and any slight varia- 
tions in diameter of the ropes causing tension and 
release on various ropes, a8 already pointed out, 
causes swinging and flying in an alarming fashion. 
When the ropes are tightened by the load, the 
revolving action, with its adjusting effect, takes 
place, and smooth running results. 








WATER VAPOUR IN THE ATMO.- 
SPHERE OF MARS. 

Mucs has recently been written in the public 
Press lately on the question as to whether or not 
water is present in the atmosphere of the planet 
Mars. It is admittedly difficult, if act tenpenttita: to 
prove a negative. Consequently, astronomers may 
not be able definitely to decide that water vapour 
is not present in the atmosphere of Mars, but the 
recent special researches of Professor Campbell, of 
the Lick Observatory, go far towards showing that 
on a particular occasion the amount of vapour 
present was not of a measurable quantity. In several 
respects Professor Campbell’s research differs from 
previous inquiries, and it is difficult to see how it 
could be improved, though the observations might 
be repeated and made to apply to a larger number 
of dates. 

Since the water vapour in our own atmosphere 
could easily affect the accuracy of the results, Pro- 
fessor Campbell determined to eliminate, as far as 
possible, this uncertainty by ascending tw the top of 
Mount Whitney, 4420 metres above sea-level, and 
the highest point of land in the United States. At 
this altitude at least three-fourths of the total 
vapour in our atmosphere was left behind, and 
though hygrometric observations are admittedly 
uncertain, the whole of the evidence shows that, 
both relatively and absolutely, a very small amount 
of humidity was present in the Martian atmo- 








sphere. The apparatus employed was especially 
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designed for the purpose for which it was intended, 
and was made as large and optically powerful as the 
difficulties of transit to the summit of the mount— 
where a suitable structure had been erected for 
the accommodation of the observers—permitted. 
The plan adopted was to secure as nearly as 
— simultaneous photographs of the tra of 
ars and of the Moon at approximately equal 
altitudes. The difference in appearance in certain 
well-known bands in the red end of these spectra 
would declare the presence, or otherwise, of 
water vapour. In this way the Moon’s spectrum 
would be made the standard, and the question 
sought to be solved was, whether the atmosphere 
of Mars exhibited differences from that of the 


Moon, which could be explained by a an |. 


excess of vapour in the planet’s atmosphere. To 
assist examination, the spectrograms were so 
taken that the Lunar spectrum was photographed 
on either side of the Mars spectrum, purposely ex- 
tended to a width of three planet diameters. The 
slit of the spectroscope was made to coincide with 
the planet’s equator, since following terrestrial 
analogy the greatest amount of vapour might be 
expected in this region. Six spectrograms in all 
were taken, in which the exposures were varied, so 
that the a region (which was under particular exami- 
nation) is seen in the condition of under, and con- 
siderable over, exposure. 

Before quoting the conclusions arrived at it may 
be pointed out that the apparatus was used at Mount 
Hamilton in a similar manner to that followed 
at Mount Whitney. With Mars at an altitude of 
49 deg. the critical a band was more strongly 
impressed than on the Whitney photographs when 
Mars was at a considerably less altitude, and when, 
consequently, the light had to pass through a longer 
atmospheric path. This result shows how the 
effects of our atmosphere can invalidate obser- 
vations, and justifies Professor Campbell’s selection 
of a lofty mountain for his inquiry. In his analysis 
of previous observations of Mars’ spectrum by 
various authorities, Professor Campbell suggests— 
and it will be felt that the suggestion is warranted 
—that some of the contradictory results are entirely 
to be attributed to the neglect of this disturbing 
factor. 

The examination of the spectrograms shows that 
the a bands in the Martian and Lunar spectra 
are very faint and of quite similar character when 
the two bodies are at small zenith distances and 
seen through an atmosphere possessing little 
humidity. In the words of the Director, ‘‘ any 
water vapour existing in the equatorial atmosphere 
of Mars at the time these observations were made 
was too slight to be detected by present spectro- 
graphic methods.”’ Considering that the rays as 
photographed had passed through the planet’s atmo- 
sphere, and out again, thus traversing the Martian 
atmosphere twice, it is safe to conclude that the 
quantity of vapour in the planet did not exceed the 
quantity of terrestrial vapour above Mount Whitney. 

Such a conclusion raises a difficulty concerning 
the white patches at the Poles of Mars, which are 
seen to wax and wane, according to the season. 
These have generally been regarded as snow-caps ; 
and if the conjecture is correct, they point clearly 
to the presence of water on the planet, and conse- 
quently of water-vapour in its atmosphere. It 
would be difficult to combat this idea, which has 
gained a confident hold; but, as Professor Camp- 
bell points out, there is no reason why these Polar 
caps should not have a carbon-dioxide constitution. 
Also, if the white cap was produced by hoar-frost, 
it would still be in harmony with observation. But 
hoar-frost and permanency do not seem possible to 
terrestrial notions, though our prejudices should not 
be allowed to weigh. An argument of greater force 
is, pee. to be found in the colour of the clouds, 
if clouds they be, which sometimes hide the surface 
markings of the planet. If, the material at the 
Poles be snow, and retains is ordinary appearance, 
then clouds of aqueous vapour should not appear 
yellow, but white, as they do with us when seen 
from a mountain-top or from a balloon. These 
inquiries show the necessity of suspending judg- 
ment, and should convince us that the aerography 
and physical constitution of our neighbouring planet 
are still very imperfectly known. 








Lieut Rattways Act, 1896.—The Board of Trade have 
recently confirmed the undermentioned Order made by 
the Light Railway Commissioners :—Mid-Suffolk Light 
Railway (Amendment) Order, 1909, amending the Mid- 
Suffolk Light Railway Orders of 1900, of 1903, and of 1905. 





GRAPHICAL ILLUSTRATIONS OF PRO- 
FESSOR KAISERS THEORY ON 
CALCULATING STRESSES AND 
STRAINS IN BUILT-UP GUNS.* 

By A. Brempere (of Messrs. William Beardmore 
and Co., Limited, Glasgow). 
(Concluded from page 813.) 

Katser’s Wire THEORY. 

Tue basis of Kaiser’s wire theory is deduced from 
his formula (20). It gives the proportion between 
the stress T in a wire coil and a balancing inside 
normal pressure P, and is as follows :— 


m((B)-1] 


D, and D, being the outside and inside diameters 
of the coil, and D any diameter inside the coil, in- 
cluding D,. (See Fig. 56.) 

As may be seen from formula (38), Kaiser is 
here restricting himself to an equal tensile stress T 
on all the wires. The writer’s opinion is, however, 


(38) 








after a very careful investigation, that this formula 
is of a more general nature than may be inferred 
from Kaiser’s statement. 

If T(D,—D) is put equal to 2 A, , the above for- 
mula (38) is converted into 


P= (39) 


which will give the right value for P independently 
of any shape which A, may assume, or of any stresses 
which may exist in the wires as long as their added 
stress area is equal to A). 

Returning now to the same section and same 
conditions (Fig. 41 on page 811 ante) as already 
given in connection with the former theory, and 
using the Kaiser formula for calculating winding 
stresses, it will be found that the winding tensions 
required at D,;, D,, D;, D,, and D, are 31.6, 33.2, 
35.3, 38, and 41.9 tons per square inch. 

Kaiscr’s Formula for Winding Stress (at any 
Point D in Wire Coil). 


Firing stress\ /D.\% ,,, ¢ 
( on wires ) (5) (D? + 2 D,?) 
ri <a a 
2 fa ( Firing stress 

Do (3 ( on wires 

lb2- D,? 
Norr.—Value of modulus of elasticity is same for wire 
coil and tubes. 


These winding stresses can be arrived at in the 
same way as shown before in the former theory, 
by deducting in this case Kaiser’s powder stresses 
from firing stresses, and by adding to the initials 


w= 


(40) 
) + 2(int. press.) 








* In the previous article three errors occurred in the 
middle column of page 813. The equation 





D, ) 
1 =—, nd xp = 
ot pact 
should read 
D, 
a, = .—, and a» = 
4a. , 
and the equation 
P 227 
yal Pex title. at=a_ 
t*- 1 %p*+1 af + 1. Eu 
Z*-1 22-1 E, 
should read 
2 tp? 
y=P, x Zo*+1_ P, a2 4 


ze3-1 t?41  2*+1 Ey 


T-{ + oJ -1' &, 





Lp 


while, on the fifth line from bottom, ‘‘compressive stress 
there given at outside surface,” &c., should read ‘‘com- 
pressive stress there given on wires at outside surface,” &e. 





thus received the compressive stresses at the re- 
spective points, as follow :— 

2 2D7+D? De 

WS. = F.S. —= . = ia 

BS. -3 + De-pe * De 


{ (initial stress area outside point D) 

D,\3 _ 11 

3 {(p)P- 4} 
*——~f,-D 


Initial stress area—(when firing stress F.S. on all 
wires is equal) outside any point D 


- Pot 


2 


e° 2D,2 + D? 
3 . . 


D? — De 


D,-D_D-D? D, 
= F.9,. Ss) _ os _ Do P x 
¢  Dp-De DP ~ 

D, - D 


Dz \ \° (41) 
“ {(p } “5 

This formula (41) will, when properly ‘‘ added 
up,” prove to be identical with Kaiser's formula (40), 
and coincides with Kaiser’s statement that the 
winding stress is equal to the normal tangential 
stress at any point D, when the gun is at rest, 
added to norma! tangential stress by pressure from 
wires outside point D. 

What has been said before with regard to the 
advantage of calculating from the winding to the 
initials will also hold good in this theory, and 
formule for proceeding on this line are given below, .« 
and are as follow :— 

o 2 Ag 
= ‘ ta*-1 
ta? +2f tte 


2% —1 
p,{™ 


2o-1 
D; D 
= - d a= wi 
Ea D, and x Yy 
(2(Ay + Ay) — 44 (ty + ts) 
{23 -1 2-1) 


> 2 x a 
3 Lx,$-1 


= (42) 


in which 


(43) 
a +2 f + ty, 

in which 

> anda, = Ds, 

3 0 

= 2(Ay + As + Ao) — 4 (ts + ty) — ys (ts + by) 


22 =a tered ) 
D, ao8-1 Le2+2 jt 
= Ds 


r= 


ty = 


ve (44) 





in which 
and x = Ds 
2 Do 
— 2(Ay+ Ast Agt Ay) 4 (ts +ts) — Ys (ts +6) - Yo(to+ ty) 


» a aoe 
1 29-1 xa +2 | +4, 
z= Ds and za= D, 4 


1 0 

To get a still better comparison between the two 
‘*wire” theories the section and winding tensions, 
already given in Fig. 46, page 811 ante, will be 
treated in accordance with Kaiser’s theory, by 
applying a graphical method, corresponding to 
equations (42) to (45), which is as follows :— 

To solve above equations graphically, a small 
table A is here inserted, giving value of fraction 


“A 


(45) 


in which 




















x—l1 , ; , 
Soy” xs (which appears in denominators) 

ae— 1 
for various values of x. 

TABLE A. 

z..| 106 | 208 | na lane nae {a6 nas 12 
m..| 1.615 | 1.519 | 1.594 1.529 1.584 | 1.588 1.543 1.547 
x 122 | 124 | 126 |128 /18 | 182 | 1.34 1.36 
m..| 1.552 | 1.656 | 1.561 | 1.565 | 1.569 1.574; 1.578 1.582 
@..{188 14 [1.42 [144 [146 (148 |1.5 | 1.62 | 1.54 





Graphical Method. Fie. 57. 

First stage : To find value of denominators in equa- 
tions (42) to (45). # 
Take any point S on D!, d, produced, and draw S ‘I 
rallel to D;O. Make S T = unit = 1, and draw 
qT parallel to SO. Join D;S. Let D, be th 
inner surface of wires being dealt with. Join 
D,8, cutting TT! at t,. Through ¢, draw v4 2; 
parallel to D; O, cutting D;S at x, Then 1.5 

represents D: Measure v, 2 (=1.07) and find c: 
responding value of ‘‘m,” as given in preceding 
tale = (1.517). Through O draw OL, making 
angle of 45 deg. with X D,!, and through D,! draw 
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D!,; K; parallel to D; O. Through Dy draw Dy Gu, 
rallel to D; O, cutting O L at Gy, and produce to 
X. On D, O find a point E, (point A in Fig. 1) 
and set off O Ey = 2 x OK, ‘Through Ej draw 
F, Ey! M, parallel to X D;', cutting Gy Ny at My. 
From M, set off M, Ny = my, and from N, set off 
N, Py = unit = 1. (My Ny and N, P, are drawn to 
any convenient scale.) Through P, draw P,; Ry 
parallel to F,; My, and draw d, R, parallel to G, My, 
cutting P, Ry at Ry Join N, R, and produce, 
cutting Fy M,at Fy. Join F,; Gy, and coon Ey 
draw H, E; K; parallel to X D;!, cutting F,G 
at H, and D,! K; at K;. 
I hen 
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,/in which Ay = firing stress area, D, = diameter 


JE 
ge ue 
AECCO_°U_EJEe! | 
Hy q 
G YYy Wy ’ | 
YZ ¢ 
YY YZ YY 
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(acting between wire coil and tube), by using Figs. 4 
and 6, on page 568 ante. This pressure P, can 
|found, according to Kaiser, by employing formule 
| (39) and (22), and is as follows :— 

D,\2 

B) “he. (46) 


— er 


1D, 
)} . @t- 


‘esa D,(P?-1 
1 


| over wires, D, = diameter under wires, D, = bore, 
and P, = internal pressure (in this case = 20 tons! 
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H, K; reptesents denominator of equation (42). 
Proceeding, similarly, 

H; K, represents denominator of equation (43). 

Hy, K; (44). 


2 ” or] ” 


and 

H, Ky (45). 
wing found denominators, as per Fig. 57, 
proceed as directed from average winding stresses 
in Fig. 46 (page 811 ante), and applying graphical 
method as described in Figs. 48, 49, 50, 51, and 52, 
the following values of y will be obtained :— 


” ” ” 


Ys = 2,42, wg = 5.56, yo = 9.75, and y, = 15.7. 
Therefore, 
Tnitial tension at D; = 31.6 tons/in.2. 
" D, = 34.1 — 2.42 = 31.68 tons/in.2. 
< D, = 37.3 — 5.56 = 31.74 ” 
. ” D, = 41.6 - 9.75 = 31.85 = 
an 
- D, = 47.3 -— 15.7 = 31.6 ” 
Fic. 58. Initial Stresses. 
F s. 58 shows initial tensile stresses in wires 
anc compressive stresses in tube. The compressive 


stresses in tube are found from initial pressure P, | is nearly equal to 








per square inch). This result is, however, identical 
with pressure arrived at by using formula (39), 
making A equal to total initial stress area in 
wires. Having found P,, as above, the compression 
at bore may be found by using construction in 
Fig. 4; or, having found y, (by equation (45)), the 
compression at bore may be worked out by using 
Fig. 5, where C, = 1. 
Fic. 59. Firing Stresses. 

Fig. 59 shows the firing stresses when an internal 
pressure of 20 tons per square inch is acting on 
inside of tube. 

Comparing the two wire theories—the one in the 
‘*Text-Book of Gunnery,” and Kaiser’s—the writer 
finds that, using the same winding stresses in both 
cases, the normal pressures at the same point are 
as near as possible identical. 

This close coincidency between the normal pres- 
sures in the two theories is due to the fact that 

2 1 («"T.B.G.”), 
ra? -—1 e* + 1 
tt 
rat+1 


La? > 
a ” 





D. 





2A 


D (*4 =~L, 2-1 
(va-1 


ratt 2 

The error is very small, varying from 0 when 
a, = 1to $per cent. when x, 

The compressive stress, y, at any point is, how- 
ever, smaller in Kaiser’s theory than in the ‘** Text- 
Book of Gunnery” one, the difference being equal 
to one-third of the normal pressure at the point 
under consideration —i.e., the initial stresses in 
coil are larger, under Kaiser, by one-third of the 
normal pressure, while the compressive stress at 
the inner surface of the tube is the same under 
both Kaiser’s and the ‘‘ Text-Book of Gunnery ”’ 
formule. 

The above-mentioned coincidence between the 
normal pressures allows the more simple graphical 
method (illustrated in Figs. 47 to 54) to be applied 
to Kaiser’s theory, as when y is found (by Figs. 49 
to 54) the corresponding normal pressure can be 
easily constructed by setting off y from the vertical 
centre line on the lower a line, and joining its 
outer end to point D—i.e., the top—of the section 
being dealt with. The part cut off on the upper 
a line is equal to the corresponding normal pres- 
sure. One-third of that normal pressure deducted 
from y will give the right value for Kaisér’s y at 
the same point. 

The effect of different moduli of elasticity for 
wires and tube can be found by a proceeding some- 
what similar to that used when dealing with the 
‘* Text-Book of Gunnery” theory. y in this case 
will be found to be 


x *e.— 1 


$ » : (Kaicer. ) 
)+ t ta + 


2A 
— «(E-BFio+n+0 Ds -1) 
D? +2D2 D 
D<- D®- D2 —-- x 7paa > +t 
2( D*- D «C) +1 ( 8 | (47) 
D2 + 2 D,? D 
in which 
C= D,2 - De : Ky 
D2 + 2 De? ~*~ Ke 
while 
D, and D, = external and internal diameter of 
coil, and D = any point in coil, 
D, and Dy) = external and internal diameter of 
tube, 
and 


E, and E, are modulus of elasticity of tube and 
coil respectively. 





THE FADES VIADUCT. 

Tue Fades Viaduct, which we illustrate in Figs. 1 
to 16, on pages 878 to 880, was constructed by the 
Société Frangaise de Constructions Mécaniques, 
known formerly as the Cail Company, at their 
Denain Works. It is on the Paris-Orléans Railway 
— in the mountainous region in the centre of 

rance, near Clermont-Ferrand. The dimensions 
of the Fades Viaduct are graphically shown in the 
diagrams, Figs. 1 to 4. Fig. 1 shows it compared 
with the Garabit Viaduct ; Figs. 2 and 3 compare 
it with the Viaur and the Tardes viaducts respec- 
tively. The Fades Viaduct is illustrated in eleva- 
tion in Fig. 4. The rail-level is 132.5 metres (445 ft. ) 
above the river bed. The two centre piers are built 
of masonry and are 92.33 metres (303 ft.) high 
above the foundation stone. The viaduct is 465.25 
metres(1526ft.)in total length, divided into a central 
span of 144 metres (472 ft.), and two shore spans 
of 116 metres (380 ft.), with a short span at one 
end, where the masonry abutment proposed by the 
Government engineers in their original scheme 
could not be built owing to local conditions. The 
construction of the masonry piers was comparatively 
easy compared with that of the abutments; in 
regard tu the latter, the work was rendered difficult 
owing to slips. Had a more complete series of 
borings been carried out in time, the company 
would have been able to take the conditions into 
account when drawing up their designs. 

Following the scheme prepared by the Govern- 
ment authorities, the contractor for the masonry 
work commenced the excavations for the left 
bank abutinent foundations on the St. Eloy side, 
and reached a depth of 7 metres (23 ft.) with- 
out meeting a sufficiently firm ground. The 
rock was found to be extensively cracked, con- 
trary to what had been expected. The con- 
tractor, however, commenced to lay his foundations 
at that depth, and in order to strengthen the work 
and render it more homogeneous he embedded 
in the masonry a system of interlocked bars. A 
few months after the abutment had been com- 
menced, and while still in course of construction, it 
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was found to be sliding down towards the valley ; 
the subsoil was bored, and was found to 
thoroughly unsafe. The abutment, which had at. 
the time reached a height of about 30 metres (98 ft.), 
on the face towards the valley, had to be taken 
down, and it was decided to replace it by a short 
metallic span of 52 metres(170 ft.). In the meantime 
the contractor for the masonry died, and ‘the work 
of boring the subsoil devolved unexpectedly upon 
the engineers of the Cail Company ; they carried 
it out successfully, but found that even at a depth 
of 45 metres (147 ft.) the ground was not sufficiently 
compact to afford a completely satisfactory founda- 
tion for a masonry abutment. 

This circumstance explains the price of 1,150,000 
francs (46,000/.) which was paid for earthwork and 
masonry ; this price does not include the two centre 
piers, the cost of which amounted to 650,000 francs 
(26,0001.) each. Considering the extent of the 
work, it is not considered that the above prices 
contained any large margin of profit. The two 


be} had they been built of steel. 
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centre piers would not have cost half the price 
The abutment difti- 
culties seriously delayed the erection of the viaduct. 
The erection of the steel-work was commenced on 
the right bank in 1904, and proceeded regularly ; 
it could only be commenced on the left bank in 


_ 


The building of the two centre piers needs no 
special comment. Owing to the size and height 
of these piers, extensive preparatory work was 
needed, and it should be remarked that the 
Government engineers who drew up the scheme 
had been too hasty in surmising that, considering 
the granitic local formations, the required ashlar 
‘and sand could be obtained on the spot. Suitable 
|ashlar had to be brought from a distance of 18 
kilometres (11 miles), and of the quantity of stone 
quarried, one quarter only could be utilised. The 





jsand obtainable was, also, particularly coarse- 
| grained. 
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An electric-power station supplied current to| 
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| the sand-mills, mortar-mixers, and lifting-gear ; the 
dynamos were driven by gas-motors working with 
producer-gas ; the installation gave complete satis- 
faction. The average fuel consumption did not 
exceed 600 grammes (1.32 Ib.) per horse-power 
hour, very considerably less than the consumption 
of the steam portable engines which are often used 
for similar work. 
The building sites for the masonry were served 
by two inclined planes, connected together by 4 
wooden bridge across the river. All the material 
was delivered by the inclined planes at the foot of 
/each pier, and was raised by electric hoists to te 
masons on the movable staging. Figs. 5, 6, anc + 
| are sections of the left-bank masonry abutmen' 
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f 
the foundations of the short pier on the left bank, 
and of the foot of one of the centre piers. |e 
centre piers are hollow, as is shown by the vertical 
sections in Figs. 8 and 9. A good idea of the finis!ed 

iers is afforded by the photograph reproduce: 10 
Fig. 12, on the opposite page. The pressure on ‘he 
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base of the centre piers has been calculated to reach 
in exceptional cases 14.31 kilogrammes per square 
centimetre (13 tons per square foot). The founda- 
tions of the centre pier on the left bank have been 
sunk to a depth of 12 metres (39 ft.) ; for those of 
the right-bank pier a depth slightly under 6 metres 
(about 19 ft.) was sufficient. 

The most interesting portion of the work was the 
erection of the viaduct superstructure ; this was 
carried out most accurately and without any hitch 
whatever. In itself, the superstructure shows 
nothing very particular—apart, perhaps, from the 
length of its central span. It carriesa single track, 
and consists of two girders, 6.78 metres (22 ft. 3 in.) 
apart between centres, the depth of these girders 
varying from 11.600 to 11.674 metres (38 ft. of in. to 
38 ft. 3in.). They carry at the top the cross-girders, 
on which rest the stringers for the track. The 
main girders consist of chords connected by treble 
lattice work with vertical struts inserted between 
the chords at intervals, as shown in Fig. 5, page 878. 

There are two sets of wind-bracings, formed of 
diagonal stays arranged horizontally on two planes, 
one set being just below the cross-girders and 
the track, and the other above the lower flanges. 
The girders are also connected every 14.40 metres 
(47 ft. 3 in.) by another wind-bracing perpendi- 
cular to the girder bracing. The wooden longi- 
tudinal sleepers to which the rails are fixed are 
carried on stringers. The flooring is made of flat 
plates 6 millimetres (0.236 in.) thick, riveted to 
the top flanges of the cross-bracing and on trans- 
verse girders. For the purposes of inspection, 
maintenance, and repair, a foot-bridge 1 metre 
(398 in.) wide is fitted to the girders of the lower 
bracing. A footway has also been provided, level 
with the track, to facilitate inspection of the per- 
manent way. 

The approaches being insufticient in extent on 
each side, it was impossible to build up the super- 
structure complete on the spot, and to drive it for- 
ward span by span, as the authors of the scheme had 
at first contemplated. The Société Francaise de Con- 
structions Mécaniques thereupon decided to follow 
the process devised by one of their engineers, Mr. 
Cartier, which consisted in erecting the superstruc- 
ture, except the first half of the two large shore spans, 
on the overhanging method, with the help of a special 
travelling gantry. The first portion of the shore 
spans was erected on a scaffolding which consisted (see 
view, Fig. 10, page 879) of a trussed beam, which 
rested at one end on the abutment—in the case of the 
other shore-span it rested on the small shore-end pier 
---and on two temporary timber piers, the farther 
one having a height of 60 metres (196 ft.); this pier 
was constructed to carry a load of 1200 tons. The 
higher timber pier consisted of 8 uprights (Fig. 10), 
each formed of four pieces joined together by iron 
tittings, and 30 to 40 centimetres (11 in. to 15 in.) 
in diameter. 

Care was taken to distribute the maximum load 
equally between the uprights carrying each main 
girder ; this load was liable to reach 560 tons 
during periods of high wind. For this purpose a 
210-ton hydraulic lifting-jack was placed between 
the girders and each upright of the timber pier ; 
there were thas eight such lifting-jacks, all con- 
nected to the same pump, and the pressure was 
maintained sufficient to ensure a 2-millimetre 
(,4; in.) play between the flange of the girder and 
the wedges on the lifting-jacks. Mr. Cartier, the 
engineer in charge, took special care to avoid pro- 
ducing any stress in the lattice-work of the girders 
in excess of the stresses for which it was normally 
designed, For this purpose he had recourse to 
provisional reinforcements consisting of complete 
framework sections. In this way, if one lifting- 
jack had failed, the action of two neighbouring jacks 
could have been resorted to, the bearing reaction 
being transmitted to the work without any risk of 
damage. 

Great care was also taken injthe erection on the 
overhanging method. The only fatal accident to 
be reported occurred to a man employed on the 

minting work who failed to seeure a tackle-rope. 
‘he erection work was effected with the help of 
a movable gantry, which contained all the appli- 
ances required for carrying the portions forming 
the platform sections and riveting them up. This 
gantry, which is shown in Figs. 11 and 12, page 879, 


and Fig. 16, annexed, consisted of a steel framing 
surrounding the whole section of the superstruc- 
ture, along which it could slide. It was provided at 
the top with rollers, the upper flanges of the girders 
serving as a roller-path. 


The gantry thus built 





could overhang by 10 metres (33 ft.) the portion in 
course of construction. An electric crane travelled 
on a provisional track laid on the top of the plat- 
form ; it served to supply the men with the required 
bridge material, and to support the various parts 
during erection. The different parts were first 
secured by bolts, then rapidly riveted together by 
riveting-machines, carried by two small cranes. 

The gantry in question was completed by a mov- 
able staging, made to travel backwards and forwards 
inside the portion of the superstructure already 
ame ye gs on a small track carried by the 

racing. This latter staging contained two plat- 
forms and ledges for the men. The platforms 
carried the rivet hearths and a compressed-air re- 
ceiver, supplied from a compressed-air plant on the 
ground below. Pneumatic riveters were used for 
almost all the work which could not be carried 
out in the shops. 

In the whole work the number of rivets placed 
by hand did not exceed 2.5 per cent. The weight 
of the movable gantry and staging thus briefly de- 
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Fies. 14 to 16. Hypravunic Jacks anpD TRAVEL- 
LING GANTRY FOR ERECTING THE CENTRAL SPAN. 


scribed did not exceed 80 tons complete, including 
the whole of the equipment. It was built of steel 
of high tensile strength, its working stress being 
25 kilogrammes per square millimetre (15.87 tons 
per square inch). The overhanging portion of the 
superstructure, therefore, required strengthening 
to a limited extent only, to support the weight of 
the erecting devices. 

- By this means the superstructure was built out at 
both ends by as much as 1.30 metres (4 ft. 3 in.) per 
day on an average, equal to 2.60 metres (8 ft. 6 in.) 
per day for the whole. When the ends of the two 
gantries came in contact (see Fig. 12), they were 
bolted together ; previously to this, however, com- 
munication had been established between the two 
by a small foot-bridge. As the work progressed, the 
two halves of the span dip by about 35 centi- 
metres (13 in.). The usual means to counteract 
this had been provided for at the supports on the 
piers. The whole superstructure was lowered on 
its final supports without any trouble. The work 
was carried out with the help of hydraulic jacks, 
similar to those which were used for distributing 
the weight of the shore-end spans on their scaffold- 





ing; these jacks are shown in Figs. 14 and 15, 





annexed. A set of adjustable iron wedges was 
inserted between the plates fixed to the girder 
flange and the ram of the lifting-jack, in order to 
make it possible to counteract any fall in th 
hydraulic pressure. The lifting-jacks were place 
on a steel plate fitted on the top of ‘he masonry 
work, with the interposition of ribbed clips to 
maintain each jack in position, or of sets of rollers 
which enabled the jacks to be shifted in two direc. 
tions perpendicular to each other, thus facilitating 
longitudinal, transversal, or pivoting actions. By 
this means all the required final operations for 
letting the superstructure down upon its supports 
was safely effected. 

During the erection, both halves of the super- 
structure rested on expansion rollers on the abut 
ments, and on the piers on a fixed provisional 
support formed of oak beams. For completing the 
superstructure at the centre of the middle span, the 
half portion on the left bank was pivoted, so as to 
render the tangent to the curve at the end of the 
overhang horizontal; the same operation was 
effected on the right-bank half, and the two tan- 
gents were made to coincide. Four jacks were 
used for this work on each picr. The necessary 
girder lengths were then added at the centre, 
bolted up, and finally riveted. The viaduct lying 
in a north-to-south direction, the sun has a pre- 
ponderating action, first on one side, then on 
the other, giving rise to unequal expansion in the 
two girders. There occurs alternately for each 
girder in turn a difference in length of 8 milli- 
metres (;5; in.). This was taken into due account 
when completing the work. When acting upon the 
right-hand half in the final operation it was an easy 
matter to bring into perfect contact the parts 
of the lower chords on the side under the sun’s rays, 
the rivet-holes, 1 in. in diameter, meeting accu- 
rately. The other girder, which at the time was 
in the shade, was shorter by 9 millimetres (,5; in. 
full), and the members were provisionally bolted 
together by 15-millimetre (,°;-in.) bolts, until the 
action of the sun expanded the work when all the 
members accurately corresponded with each other 
on that side also. The superstructure was finally 
lowered as above stated; the rollers under the 
lifting-jacks being left to act as expansion rollers, 
and all the bolts in the centre of the middle span 
were replaced by rivets. 

The new viaduct was taken over by the railway 
company in September last. 

Our thanks are due to Mr. Le Chatelier, chair- 
man of the board of directors of the Société 
Frangaise de Constructions Mécaniques, for having 
placed at our disposal particulars of this important 
work. 
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Railway Rates; the Method of Calculating Equitable Rates 
and Charges for Merchandise Carried on Railways. By 
the late JoszpH Horrocks. London: Swan, Sonnen 
schein, and Co., Limited. [Price 21s. ] 
Tue railway-rate question is one of so much im- 
portance to the trading and general public that a 
considerable degree of interest attaches to this book 
by the late Mr. Joseph Horrocks. Especially is 
this the case because the work discusses a method 
of calculating railway rates based upon a more 
equitable system than has hitherto been in vogue 
in this country. The book re-opens a wide field for 
reflection and discussion among the higher authori- 
ties and others connected with, or interested in, 
railway matters and affairs. The author goes fully 
into detail in calculating the charges for mer 
chandise and other goods which travel over the 
railway. A hope is expressed in the preface that 
the work may prove useful to those in a’position to 
bring weight to bear in the necessary quarters 
should any amendment be found advisable in the 
compilation of transport charges. 

It is somewhat unfortunate that the author was 
himself unable to complete his work, as a technica! 
book of this character requires copious explanatory 
notes or descriptions in order that correct impres- 
sions of the author’s ideas may be conveyed to the 
reader. These are, to a large extent, lacking, and 
the staccato style adopted in the book is not the 
most helpful to the student. There is, howeve! 
no gainsaying the fact that the volume has bee: 
written by a man who was in touch with practices 
railway work, and who had a life’s experience 0! 
railways with which to found his opinions. Th: 
volume is undoubtedly of interest to the traders of 
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this country at the present time owing to the 
prominence, among our national affairs, of changes 
and proposed changes in the railway world. 

The work is divided into three sections :— 

Part I.—Definitions of services, liabilities, and 
obligations. 

Part II.—The method described. 

Part I1I.—The method illustrated by examples. 

As Part I. is merely a description of the various 
technical terms used, it may be passed over without | 
remark. Part IT. is more interesting, for in it | 
Mr. Horrocks describes the method which, briefly, 
consists in constructing rates of a multitude of 
fundamental charges. From statistical records, the 
aveiege costs are got out for all contributory items 
of ex )2nse having a bearing upon the determination 
of the value of services actually rendered. The 
number of minute items thus obtained are then to 
be combined, in proper proportion, to form the basis 
of the rates. 'The method is based on theoretically 
equitable principles and, one might say, is nothing 
else than that which common-sense would suggest 
—a payment for services rendered, with a fair 
margin of profit. It, however, requires such a vast 
amount of detail work, and at the same time fails 
to take satisfactorily into account many deter- 
mining influences to which no numerical values can 
be given, that it may safely be said that its adoption 
here would now only be brought about after a 
revolutionary movement, of which there are no 
signs at present. It is, moreover, doubtful whether 
the practical results of any such change would prove 
more advantageous to the community than the 
somewhat arbitrary compromise system at present 
in use. In discussing the equity of the method, 
Mr. Horrocks, after pointing out some of the 
physical and other causes affecting railways, says :— 

‘*For these reasons it may be conceded that 
it is impossible to make calculative provision, with 
regard to consignments of merchandise, so that 
expenses may apply to services in exact accordance 
with the existing conditions of transport in each 
case, whatever they chance to be. There is, how- 
ever, a method of procedure by which the inequali- 
ties attending transport may be smoothed without 
prejudice to the railway companies’ interests, and 
without infringing the right of traders to fair treat- 
ment. This mode of action consists in equating the 
means used or employed by a company to perform 
interterminal, terminal, junctional, and interjunc- 
tional services. Theaverages to be obtained relate 
to prime cost, weights, periods of time and other 
denominations of values which have an influence in 
determining the worth of services rendered. The 
procedure may be termed the equalisation of instru- 
mental values. Some of the averages may be found 
with comparative ease, the information necessary 
for the calculation being already known. Others 
will be more difficult to obtain, inasmuch as in- 
formation from continuous daily records will be 
needed before calculations can be made.” 

Mr. Horrocks has given a summary of the leading 
points of the method described in the book, of 
which we quote the following :—‘‘(1) The equalisa- 
tion of instrumental values ; (2) the separation of 
merchandise into divisions of traffic; (3) the 
merging of the cost of conveying the instruments 
of power in the cost of conveying train-loads, by 
suitably increasing the sum employed as a factor 
with the weights of loads and wagons to compute 
rates for conveyance ; (4) the recording of the 
weights of loaded wagons and empty wagons with 
the respective distances conveyed, in order that the 
ratio of the weight of empty wagons to the weight 
of loaded wagons, apart from the loads, conveyed 
the same distance, may be ascertained for each 
division of traffic affected by it ; (5) the creation df 
vrades for each division of traftic requiring the pro- 
cedure, by employing a series of weights of loads 
for the purpose of distinguishing them, each weight 
of load employed to mark a grade being joined with 
an average weight of wagon and a proportionate 
part of the weight of empty wagons conveyed ; 
(6) the computation of weights of wagons pro- 
portionate to unit weights of loads, relatively corre- 
sponding to the weights of wagons individually 
jvined with the weights of loads employed to dis- 
tinguish the grades ; (7) the employment of sums 
‘s factors with the unit-weights of loads and pro- 
portionate weights of wagons to compute rates for 
conveyance and charges for terminal, junctional, 
and interjunctional services, and for liabilities and 
vbligations, relating to merchandise comprised in 
each division of traftic ; . . . (9) the preparation of 





Tables of United Rates and Charges per ton of 


load, for consecutive distances, applicable to 
merchandise comprised in the several divisions of 
traflic, according to the conditions of conveyance.” 
It is further proposed that tables of actual rates 
and charges should be compiled and offered for 
sale, and, moreover, that tables of maximum rates 


}and charges should be authorised by Legislature 


for each railway. 

The bases of the rates at present in vogue in 
this country are, admittedly, merely the outcome of 
a system which has grown up with the railways, 
none too scientific, to begin with, and trimmed 
and pruned in a still less scientific manner by Par- 
liament as grievances, real or imaginary, have 
been brought to its notice. However unscientific 
it may be, it seems hardly likely that the present 
method will be changed for one so much more com- 
alex, though perhaps nearer the equitable ideal. 

he suggested method is one which would probably 
cut both ways. In some instances the trading 
community might obtain relief, in others the rail- 
ways would probably be able to justify an increase 
in rates ; but Parliament, which, As time goes on, 
grows no more scientific in handling these matters, 
has ever been reluctant to sanction any move save 
in a direction favourable to the trading community. 

It is possible that were the methods suggested 
by Mr. Horrocks put into actual practice, they would 
require to be modified to some considerable extent. 
Some examples illustrating the author’s methods 
are given in Part ITT. 

Dealing with the effect on the proposed method 
of extraordinary loads, Mr. Horrocks says :—‘‘ When 
wagons of more than one size are provided to carry 
merchandise, the weight of full loads for each size of 
wagon will naturally be different. If it be agreed 
that a consignment of any description of mer- 
chandise comprised in the first, second, and fourth 
divisions of traffic, weighing more than the weight 
of a full load fixed for such merchandise, is to be 
charged for as if having the weight of a full 
load, no matter how much it may exceed it, care 
must be taken to provide wagons having a variety 
of structures, sizes, and wers, in order that 
the railway company may 9 enabled, if the cir- 
cumstances permit, to employ a wagon of sufficient 
capacity or power to carry the consignment.” This 
touches upon one of the most difficult of railway 
subjects, the point at which another class of wagon 
is warranted. Questions of time standing idle and 
of return loading are of great importance in this 
matter, and wagons of special types can only be 
—_ employed when pene * by a sufficiently 

rge volume of one class of traffic. Though a 
variety of stock is often a convenience, it may in- 
volve the railway in heavy expense owing to the 
impossibility of keeping such stock in constant 
employment, and it is no easy matter to decide just 
when extra provision of this kind may be made. 
The ideal would naturally be to have one type of 
vehicle for all traffic, so as to minimise idle time 
and empty working. This, of course, is impractic- 
able, and the railway manager has to gauge the 
point at which the provision of a variety of types 
will be such a convenience in traffic working as to 
more than counterbalance the additional expenses 
caused by their introduction. 

On the question of rates between the same 
towns by different railway companies Mr. Horrocks 
remarks :—‘‘ Even when two or more railways con- 
nect the same towns the owning companies may 
agree to fix identical rates and charges, and they 
usually do so. This power of agreement as far as 
concerns the ‘prices’ of transport, enables rival 
companies to monopolise the traffic striven for as 
effectually as if they were one company. Competi- 
tion applied to rates and charges when the action 
involves the lowering of some rates without a corre- 
- aoa alteration of others destroys equality. 

ence rates and charges cease to be equitable when 
competition exists.” Mr. Horrocks fails to point 
out how such a situation is to be dealt with so as to 
produce the desired equitable result, and the matter 
is left in his last page at the very point at which 
masterful exposition would become really inter- 
esting. If the mreag e | spoken of be forbidden, 
‘*equity ” demands that the line with the longer 
route should charge for its extra work on account 
of the trouble of settling rates for intermediate 
points. A higher rate, however, would deprive it 
of traffic which it is its interest to retain. The 
author affords us no help here, unless we read 
between the lines to the effect that the unification 
of the whole railway system might remove some 
of these difficulties. This, however, is not dis- 





cussed. But competition between railways is not, 
of course, the only cause of trouble. In this and 
many other countries water-borne traflic often affects 
railway rates, but the work under notice omits to 
deal with these and other most vital matters. 

The book unfortunately leaves us with the 
opinion that the subject has suffered from too 
theoretical a treatment. It acknowledges the exis- 
tence of, but fails to discuss, practical difficulties, 
This may be largely due to the fact that the final 
preparation and completion of the work, under the 
author’s own hand, was regrettably impossible. It 
is possible that, had he lived, the disproportion of 
the book in this respect might have been corrected. 
A treatise on the ideal, however, is not by any 
-means valueless, even when it takes the form of a 
visionary Utopia, not further removed from the land 
of its inventor, than were many of the manners 
described from the customs of the sixteenth century. 
The work before us is not uninstructive on this 
account. Rather, for the reason that it draws 
attention to, and discusses in minute detail, con- 
tributory factors often treated negligently, it has a 
distinct value. Though, in our opinion, rather too 
disregardful of practical difficulties, it is a note- 
worthy contribution to our literature on railway 
economics, and may be studied with interest and 
advantage. 





The Adventures of a Civil Engineer: Fifty Years on Five 
Continents. By C. O. Buror, M. Inst. C.E. London: 
Alston Rivers, Limited. [Price 7s. 6d.] 

Tus is an excellent book to take to bed after 

a hard and worrying day. It will serve for a short 

time to switch the brain off disagreeable topics, 

and provide it with light material to occupy the 
minutes between the extinction of the light and 
complete forgetfulness. There is no reason to fear 
that the adventures will cause excitement and so 
banish sleep. They are not of a sensational kind— 
at least not to the reader, whatever they may have 
been to the author—and they are not worked up to 
make the flesh creep. Indeed, they occupy only 

a small proportion of the volume, and are quite 

eclipsed ~ the tales which the author has collected 

in many lands. Most of those of Indian and 
colonial origin are new tous, but among the British 
and Irish examples there are a great number of 

‘*chestnuts” of the most notorious antiquity. Surely 

they must feel amazed to find themselves again in 

print. 

Mr. Burge is a man of broad tastes and diversi- 
fied interests. In addition to being a member of 
the Institution of Civil Engineers, he has been 
editor of Colburn’s United Service Magazine, a 
member of the Diocesan Standing Committee of the 
Synod of the Anglican Church in New South 
Wales, lecturer in engineering in the University in 
Sydney, and president of the Royal Society of New 
South Wales. He has, in addition, a very pretty 
taste in Latin quotation, which is somewhat un- 
usual in an engineer, and which shows that, during 
his long periods of isolation in up-country Indian 
stations, upon the lonely veldt, and in the rural 
districts of Andalusia, he did not let his mind lie 
fallow when his day’s work was over. Possibly the 
absence of circulating libraries and booksellers’ shops 
threw him back upon the classics and led him to 
pursue his early studies with keener zest. It is 
strange, however, that the study of a highly orga- 
nised language like Latin has not rendered the 
author’s style more exact. Possibly, however, it 
is his Irish origin that is accountable for such 
sentences as these :—‘‘ Another distinction from 
the present day was the general knowledge of 
horses and riding, owing to the recent introduction 
of railways”... ‘‘Ireland was certainly dis- 
affected then, and perhaps went a little too far in 
shooting landlords, &c.” The ‘‘&c.” could only 
have been written by an Irishman. 

The author has resolutely resisted the tempta- 
tion to ‘‘ talk shop,” even in connection with the 
Hawkesbury River Bridge, on which he held the 
position of resident engineer. He does, indeed, 
give some description of the building of that inter- 
esting structure, but it is entirely popular, and 
might appear in a halfpenny se without affright- 
ing its readers. Throughout the volume engineer- 
ing matters only form a go to the doings 
and thoughts of the author. herever he went he 
kept an intelligent observation of what passed 
around him, and recorded his opinions. These do 
not profess to be very deep ; his time was no doubt 
pretty fully occupied with his profession, and he 





could not penetrate much below the’ surface of 
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things. What he saw he recorded, particularly if 
it was amusing, and the result is a readable book 
giving pictures of life as seen in many lands. 
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Tue InstiruTion or Civit Engineers: StTupEnts’ 
MeEetINGs.—At the Students’ meeting held at the Insti- 
tution on Friday, December 17, at 8 p.m., Mr. J. M. 
Dobson, M. Inst. C.E., in the chair, a paper was read by 
Mr. H. T. Tudsbery, Stud. Inst. C.E., on ‘‘The Founda- 
tion and Construction of Dock Walls, with special refer- 
ence to Recent Work at Southampton.” The author 
having discussed the conditions governing the design and 
construction of dock undertakings, dealt with the survey 
and preliminary works. In the second part of the paper 
the construction of walls built in the dry, concrete-block 
walls, and pier and arch walls were described. The con- 
cluding portion of the paper was concerned with cement 
and concrete. The paper was followed by an interesting 
discussion, in which the following students took part :— 
Messrs. A.J. Hart, E. Timothy, G. F. Walton. N. Smith, 
R. A. Inglis, M. W, Pretyman, R, J. Samuel, and 
P, G, Bowie, 
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On page 57 ante, in our notice of some of the exhibits 
in the Machinery Hall of the recent International 
Exhibition at Shepherd’s Bush, we referred to a pas- 
senger tank locomotive there on view, which had been 
constructed by Messrs. Robert Stephenson and Co., 
Limited, Darlington, to the designs of Mr. Thomas 
Whitelegg, locomotive superintendent to the London, 
Tilbury and Southend Railway Company. We then 
stated that we hoped to give further details of this 
engine at a later date. This we are now able to do, and 
we reproduce on Plate LX. drawings of the locomotive. 
Fig. 1 is a longitudinal vertical section, Fig. 2 a part 
sectional plan, and Figs. 3 and 4 half-transverse cross- 
sections. A general view of the engine is also given 
in Fig. 7 on the opposite page. 

The leading end of the engine is carried on a four- 
wheeled bogie, the wheel-base of which is 7 ft., and 
the trailing end on a radial axle. The diameter of 
the bogie and trailing wheels is 3 ft. 6 in. The coupled 
wheels are 6 ft. 6 in. in diameter, and the distance 
between them from centre to centre is 8 ft. 9in. From 
the centre of the bogie to the centre of the driving- 
wheels is 10 ft. 64 in., and the total wheel-base 
30 ft. 94in., the length over the buffers being 39 ft. 

An interesting feature of the engine is an arrangement 
for pirmawercer ke increasing or decreasing the size of 
the blast-pipe orifice when running in full gear or 
notched up, as the case may be. The method by which 
this is done will be best understood on reference to 
Figs. 5 and-6, on the present page, which are re- 
—— longitudinal and transverse vertical sections 
through the smoke-box. From these illustrations the 
action of the apparatus will readily be understood. 
It will be seen that there is on the reversing-shaft a 
central arm, having a jawed end, which takes the 
block sliding in a rectangular link A; this link is 
formed on the end of a rod which passes horizontally 
into the space below the smoke-box. When the 
engine is reversed the end of the lever which takes 
the sliding block in the link A travels in the are of 
a circle, and gives to the link a horizontal motion 
between the points of mid gear and forward or back- 
ward gear, as the case may 4 This motion is trans- 
mitted through a bell-crank and a rod to the cone B 
at the top of the blast-pipe, the cone thereby altering the 
size of the annylar orifice in this pipe. The action is 
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entirely automatic, the size of the blast orifice being 
regulated solely by the position of the reversing-lever 
or gear. When in full gear, either forward or backward, 
the cone B is lowered and the blast orifice enlarged ; 
whilst when the engine is notched up and less steam is 
being used, the cone is raised, and the area of the 
orifice decreased, thereby keeping the strength of the 
blast up the chimney as regular as possible. The 
device is ‘a simple one, and we are informed that it 
gives good results in practice, both as regards fuel 
economy and the prevention of spark-throwing. 

The total weight of the engine in working order is 
71 tons 13 cwt., of which 39 tons 3 ewt. are on the 
coupled wheels, 19 tons 19 ewt. on the leading bogie, 
and 12 tons 1 cwt. on the trailing axle. The leading 
particulars are :— 








Cylinders 19 in. in diam. by 
26 in. stroke 
Heating surface— 
Tubes... 1002 sq. ft. 
Firebox Ee ss 
Total 1130 sq. ft. 
Grate area see 19.77 sq. ft. 
Working pressure 170 lb. per sq. in. 
Capacity of tank 1720 gals. 
- Fuel space ; 2} tons 








Ciype Surpyarp Extension. —-The London and Glas- 
gow Shipbuilding and Engineering Company, Limited, 
have in recent years, under the managing directorship of 
Mr. J. W. Shepherd, made at advances, and it is 
interesting to learn that in order to obtain additiona! 
accommodation for their works, and with a view to having 
a fitting-out basin of their own in which they may com- 
plete vessels built at their yard, the company have 

uired the ground adjoining their shipyard at Govan. 
This ground, which extends to about 94 acres, was for- 
merly occupied as a shipbuilding yard by Messrs. Robert 
Napier and Sons (acquired in 1900 by William Bear: 
more and Co., Limited), who removed to the new works 
at Dalmuir in 1905. With this extension the shipyard v! 
the London and Glasgow Company will extend over 
riverside fron about double that of their present work», 
and their new dock will be close to the Clyde Truste+ 
graving docks and within a very short distance of tho- 
parts of the harbour where new vessels are usually berthe\, 
when they are not at their builders’ works, 
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‘““*TRANSPORT ACROSS SYDNEY 
HARBOUR.” 
To THE Eprtor oF ENGINEERING. 

S1r,—Putting on one side your contributor’s criticisms 
(in his letter published in 
my argument in favour of home-manufactured goods as | 
savouring too much of political controversy, with the | 
exception of the questions of electrification of the sub- | 
urban railways and the esthetic considerations, all the | 
other points he raises are sufficiently and efficiently | 
dealt with in the Commissioners’ report. I would, how- 
ever, like to particularly refer him to page xxiii. of 
the report, where it is stated :—‘‘In steepness of gra. | 
dients the railway connection by subway would be at | 
least as easy as that by the bridge, while for vehicular and 
tramway purposes subways offer the opportunity of pro- | 
— better grades of approach to the heights of North | 
Sydney.” 

The next point is the question of electrification of the 
suburban railways. comparison of the suburban rail- 
way maps of Sydney and Melbourne will show their dis- | 
similarity. Melbourne somewhat resembles London in | 
that there are a number of radiating lines. Sydney, on 
the other hand, only one terminus, and all | 
traffic, excepting (for the present) that from Milson’s | 
Point terminus, has to pass over one route for a certain | 
portion of the way, a condition which Melbourne does not | 
suffer from. This means that further improvements in 
travelling facilities can only be obtained in two possible 
ways—either by widening or duplication of metals (which, 
if my memory serves me, is practically out of the ques- 
tion at present, on account of costly resumptions of pro- | 
perty), or by accelerated service of trains. The only | 
economical means to obtain the latter end is by electrifi- | 
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the beautiful scenery, dwarfing the stateliness of some of 
Sydney’s finest buildings, and interfering with the navig- 
able waterway, besides possibly blocking what may in 
the future become extensive wharfage accommodation. 


spoiled by an unsightly and noisy overhead railway for 
the sake of 25,000 people of the present generation whose 
daily journey underground will only occupy seven to 
ten minutes, and whose main reason for living in the 
northern suburbs is not the cross-harbour journey, but 
the beautiful surroundings and clear atmosphere about 
their own houses and their accessibility to Sydney ? More- 
over, what is the beauty of the scenery worth when passing 
through a bridge with its numerous members flashing in 
quick succession across the vision ; or, if open air is the 
question, is fourteen minutes per day in a well-ventilated 
tunnel such a serious consideration to a progressive com- 
munity ? 

The few esthetics to whom tunnels are an abomination 
may stil] use the ferries and be happy. 

I must thank you for allowing so much space in your 
valuable paper for this subject, and would like in conclu- 


sion to correct your contributor’s error as regards my 


name and qualifications. 
I am, Sir, yours truly, 
H. J. Deang, B.E., Assoc. M. Inst. C.E. 

2, Queen-square-place, Westminster, 8. W., 

December 15, 1909. 

[As we desired to conclude this correspondence in the 
present volume, we sent a copy of Mr. Deane’s letter to 
™ _ nh of the Article,” and his reply is appended. 
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cation, which has proved itself so well in England and| S1r,—I should have thought that the controversy as to 
elsewhere. Melbourne’s decision cannot be given any | bridge or tunnel had been sufficiently ventilated, and 
weight. therefore, on the grounds that the conditions| might have been concluded by the publication of Mr. 
are different to those in Sydney, and that English, as| H. J. Deane’s last rejoinder, dated the 15th inst., but as 
well as foreign, experience of electric traction is satisfac-| a proof of the above letter of Mr. Deane has been sent 
tory and quite applicable to the Sydney conditions. to me, I presume a further comment as to other points is 
_ Lam therefore left with the principal and sole remain- | expected. 
ing argument of “‘The Writer of the Article,” and will | First, let it be said that in coming to the tunnel de- 
meet him on his own ground. | cision, the Royal Commission have been supported by 
Taking the traffic results for 1907, given by the Com-| very strong facts already conceded in the article, and 
missioners at the higher figure of 14} million passengers | especially those of economy in first cost and divisibility ; 





| very serious risk of ruining for alltime the ‘appearance of | to be’l"in 28 for 134 chains, whereas the subway approach, 


as proposed, shows 1 in 17 for 45 chains. Both plans are 
before me as I write. To understand the position, it 
is necessary to know the topography. The greater part 
of the North Sydney suburbs stands above the level of 


— issue of the 10th inst.) of | And are the beauties of Sydney still further to be | the proposed bridge floor, and it is this part alone, 


though already fairly well populated, which can be 

| further developed, and it is from this district the in- 
crease of harbour transit will come, both by rail and from 
an extensive already-existing system of tramways on the 
high plateau. The steep slopes down to water's edge are 
= a y crowded, and their inhabitants, for the most part, 
will, in any case, still use the ferry, walking to it, owing 
to its proximity and to the levels. The north end of the 
bridge, if built, would, if the slope of the ground were 
somewhat steeper, reach the higher levels ; in fact, the 
Blue’s point road, from which the tramway, according to 
the plans, would rise to meet the bridge floor at abutment 
level is only 31 ft. below that floor; hence the easy grade 
shown. A similar gradient (1 in 28) is shown on the city 
side approach, leading down to close to the commercial 
centre, General Post-Office, chief banks, and the best 
shops of Sydney. Hence the high-level tram passengers 
would be taken hy easy grades and without change to 
that centre. 

With regard to Mr. Deane’s second point—conversion 
to electricity of the existing suburban lines on each side- 
there are many things to be considered besides the extra 
capacity (even if that is required), afforded either by elec- 
trification or by widening, such as cost, and, in the former 
case, scrapping, &c. It is also difficult to see, with a 
knowledge of both the Melbourne and Sydney systems, 
how the different plans of these affect conversion to an 
important extent in favour of the latter. At all events, Mel- 
bourne appears to have been of the opposite opinion, and 
has had conversion investigated at considerable expense, 
a step which, as far as is generally known, has not been 
taken by Sydney, and, as a general measure for its 
suburbs, conversion to electricity is not even mentioned 
by the Royal Commissioners in recommending electrically- 
worked harbour and city subways in connection with 
them. 

Finally, Mr. Deane thinks that the objections to the 
bridge in regard to the harbour generally—which objec- 
tions, however, the formerCommission thought insufficient 
to prevent them from recommending it—should not be 





(Report page x.), rather than the 7} million of ferry , and by their recommendation a very important and long- 
passengers, as estimated by the manager of the Sydney | delayed improvement will be effected, and, undoubtedly, 
Ferries, assuming 300 travelling days per annum, with | in a shorter time than if the bridge had been favoured. 
one journey each way per head, this gives in round| In questioning, therefore, the result. no reflection is | 
figures 24,200 individuals per day crossing the harbour | meant, in the least degree, on the ability and care with | 
twice, and allowing for casuals, say, 25.000; the majority | which their very difficult task has been accomplished. 

of these, after a few weeks of the daily trip, become so| To come to the minor points referred to by Mr. Deane. | 
accustomed to the * pleasant daily open-air double | He quotes the report where it is stated (page xxiii.) that 
journey” that they simply wrap themselves up in| theapproach to the North Sydney heights by the tram-sub- | 
their papers and think no more of their surround- way pro would be better graded than that by bridge. 
mgs until they are called upon to disembark. I| As to this, it can only be said that the Commissioners, 
ask, in all seriousness, ure these few people, out of a/| earlier in the same document (page xx.), approved of the 
popitien of over half a million, to be specially catered | bridge design of 1903, should a bridge be by 
or by an expensive project, a project involving the | Now this design shows the north approach 


ecided upon. | tively. 4 
for tramways | terest, gives 22,7501. annually. Counting that by the 


incurred for the sake of the comfort and convenience of 
the passengers represented by a mere 144 millions of 
annual journeys. This, of course, is entirely a matter 
of opinion, but, that being so, it is not irrelevant to point 
out that this was the figure for 1907 only, and, according 
to the evidence before the Commission, the North Sydney 
population, which these journeys almost exclusively repre- 
sent, is increasing at the rate of no less than 10 per cent. 
per annum. 

Taking the Commissioners’ own figures for cost and 
number of journeys, the cost of the bridge and tunnels 
scheme complete is 2,365,000/. and 1,715,000/. respec- 
Difference, 650,0002., which, at 34 per cent. in- 
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time the bridge will be completed 20,000,000 journeys 
annually woul te made, this last sum would be provided 
by adding an average of about a farthing per journey to 
the nger fares, rail and tram, over that which might 
be chargeable for the tunnel journey. 

It is clear from the facts beonant out by the article, 
and the correspondence which it has elicited, that there 
are two sides to this question, a conclusion to which, no 
doubt, the members of the Royal Commission themselves 
would readily agree. 

Tam, &c., 
THe WRITER OF THE ARTICLE. 

London, December 23, 1909. 





“THE ELASTIC BREAKDOWN OF NON- 
FERROUS METALS.” 
To THe Eprtor oF ENGINEERING. 

Srtr,—In connection with this correspondence, Mr. 
Scoble and myself are in general agreement, and I 
therefore take this opportunity to add a few remarks. 
Since I wrote my last contribution upon the subject, I 
have had a most interesting conversation with Mr. Scoble, 
who visited the college, and saw theapparatus. Perhaps 
the most important result of our interview was that we 
found ourselves in very fair agreement on most points 
under discussion. Great interest was shown by Mr. Scoble, 
and, indeed, by every one who has discussed the results in 
the ordinary tension test in which the sphingometer is 
used. Mr. Scoble was good enough to say that he con- 
siders this question of stress distribution far more impor- 
tant than that of combined stress. That may be the 
case. I wished, first of all, to finish up the matter of com- 
bined stress before taking up this side issue. 

In view of the statement by Lord Kelvin, I felt it im- 
perative to do these compression and torsion tests on solid 
specimens before people would be convinced. That has 
now been done, and I hope shortly to be able to turn to 
other work. 

Some sort of apology should, perhaps, be made for not 
saying more about this vital question of stress distribution. 
A paper upon compound stress had already been accepted 
by a technical institution before my other work connected 
with the sphingometer and combined stress had been pub- 
lished. I felt it therefore impossible to say too much 
about this. At the same time I felt at liberty to deal 
with the theoretical aspects of the question in your 
journal last week. 

Concerning the stress distribution, it is not very diffi- 
cult to check this by an independent method, and an 
effort has been made to do it at the College during the last 
few days. 

Concerning the ball-bearings, it is probable, from a 
common-sense point of view, that the stress distribution 
— be better with the ball-bearings in than without 
them. 

The accuracy of calibration, which, Mr. Scoble pointed 
out, might easily give the inexperienced reader false ideas 
concerning the measurement of very small quantities, 
has really a small effect upon my results, e have 
found that in the usual case of stress distribution, if 
we take three strips, one of which is plus 1 per cent. 
in error, another minus 1 per cent., and a third correct, 
then the actual difference in the stress distribution con- 
stant is 1.459 and 1.455. It makes practically no differ- 
ence to the final results. and I maintain it is better to 
multiply by 1.459 than not to multiply at all, even though 
there is some slight doubt about the iast figure. 

It may be well to again emphasise that when an ordi- 
nary strip is used, since the total extension of steel speci- 
mens is about yh, in., and the total calibration is over 
i}$a in. (three steps of ;,'55 in.), the error due to the 
inicrometer screw is certainly less than 1 per cent. Where 
it is essential to make extremely sensitive measurements 
with a high degree of accuracy, it is proposed to use a 
modified form of micrometer screw. It was not my inten- 
tion to omit reference to the work done by Professor Perry 
in connection with the twisted strip. is apparatus was 
my inspiration. 

I think this correspondence has been of value, and I 
sincerely hope that the matter of stress distribution will 
be watched more carefully in the future than in the past. 

T am, yours faithfully, 
C. Atrrep M. Smita. 

East London College, University of London. 








ECONOMICAL CONSTRUCTION OF SHIPS. 
To THe Eprtor or ENGINEERING. 
Sir,—I have in vain awaited Mr. Isherwood’s reply to 
Mr. J. E. Scott’s letter, published in your issue of Septem- 
ber 10, 1909, in which he says that Mr. Isherwood and I 
have adopted his system of longitudinal shipbuilding, 
with strong transverse inside frames, patented March 7, 
1871. I have also been waiting for Mr. Isherwood’s 
answer to my letter of June 25. 
I did not know anything about Mr. Scott’s patent when 
I filed my Swedish patent application, on account of 
which his patent was cited by the examiner of the Swedish 
Patent Office. In view of this citation, my claims were 
changed, chiefly in order to cover the construction of the 
deck and upper work. Mr. Scott only used longitudinal 
frames, and the beams were fitted in the ordinary manner. 
By this arrangement he obtained a little more strength 
in the construction than in vessels built in the usual way, 
but nothing in comparison with that to be gained by also 
using longitudinal ms in the decks. Comparing the 
latter system with that employed by Mr. Scott is like 
ane the strength of an angle-bar with an J or U-bar 
of the same height. A great saving of weight may be 
obtained—without increasing the stresses—by making 
use of the strength of the longitudinal beams (and frames) 
as well as the deck-plating, if supported in the direction 





It will be apparent 
and 
y the 


in which the greatest stresses occur. J 
that this arrangement admits of the shell-platin 
deck-plating being reduced below that required 
ordinary rules. 

Mr. Scott says that he has patented a system of trans- 
verse and longitudinal frames which brings his original 
patent of 1871 ‘‘down to date.” It is rather curious that 
in this case he apparently uses my transverse beams and 
longitudinals in the deck, putting double-bulb angles on 
the former. In the original patent the usual transverse 

ms were used, but now he adopts my arrangement in 
the decks, and with the addition of double-bulb angles on 
the transverses. 

With this new system there is no difficulty in obtaining 
more than 10 per cent. saving of weight on the construc- 
tion of the hull compared with the usual system, if only 
the material is rightly applied, just as in the [-beam— 
that js to say, the thickest plates must be arranged at the 
greatest distance from the neutral axis. 

In the letter by Mr. Joseph R. Oldham, which appeared 
in the issue of ENGINEERING for August 13, 1909, on this 
subject, reference is made to Paley’s maxim “that he alone 
discovers who proves.” Should this maxim be generally 
adopted, it wean prove the sorrow of inventors as regards 
shipbuilding, for a manager in building a vessel on the 
lines of any patent could always make small changes in 
the details, and then claim the whole as his invention, 
even if the improvement is clearly included in the patent 
claims, exactly as I hold has happened with my invention. 
Fortunately, | rete the patent authorities do not work 
on the lines of Mr. Oldham’s maxim. 

Yours truly, 
Stockholm, December 10, 1909. Fr. LInuienéox. 








‘PROPELLER DRIVES IN AEROPLANES.” 
To THE EpitTor OF ENGINEERING. 

Srr,—The article in last week’s issue on the above 
subject seems to us to give quite a wrong impression of 
the present-day practice in chain-driving, and we there- 
fore feel justified in asking for space to deal further with 
this subject. 

Not only does this article deal with only a few of the 
problems connected with the method of driving aero- 
— propellers, but most of the conclusions stated are 
yased on the supposition that it is very desirable to do 
away with chain-gear if at all possible. Would it not 
have been better to have taken up some of the space by 
first of all showing wherein lie the defects—if defects 
there be—in the chain transmission, and, if any failures 
have come under the writer’s notice, to have made sure 
that these failures were due to defects in the chain trans- 
mission itself, or the arrangement of same, and not to 
“7 outside causes ? 

aking the arrangement of the propellers used on the 
Wright aeroplane, it may be inferred from the article 
that the engine is placed on one side in order to make the 
cross-drive feasible. This is not the case, as, of course, 
the engine is placed on one side to balance the operator, 
who sits on the other side, and has a better view by being 
clear of the engine. 

Later investigations show that there is not so much to 
be gained by running the propellers in opposite directions. 
The torque reaction on the engine is much the same, 
whether the ¢ +> are run in the same or opens 
directions, and the cross-drive will, therefore, probably 
be given up altogether. We believe it has already been 

iven up by all machines using two propellers, except the 

right. As to the danger of overturning should one 
chain break, this could be easily avoided by fitting the 
driving sprockets on a differential, so that should one 
chain break, the other would cease to drive. 

As regards a. One pair of bevel-wheels alone 
would certainly be less efficient than a chain-drive, and 
there would have to be two pairs for each propeller. 
Besides this, the extra weight required to keep the 
framing rigid enough for bevel-gear would be very con- 
siderable; in fact, bevel-gear would be far less satis- 
factory on an aeroplane than it has proved on a cycle. 

As regards the reliability of a chain-drive, may we ask 
in what working parts on any machine—most of all, any 
machine where the factors are cut very fine—are breakages 
‘altogether unknown.” If the chain-gear is properly 
used, and given reasonable attention, there is no reason 
at all why it should be less reliable than any other trans- 
mission ; in fact, we claim that it is more reliable. The 
links of most driving chains are made of cold-rolled steel, 
so that flaws and defective material are extremely rare. 
In order to obtain reasonable bearing pressure on the 
em the factor of safety on the chains is usually very 

igh, seldom less than 12, and the load is distributed on 
the wheels over several teeth. 

Your article mentions motor-boats, and we may say 
that we supply chain-gear regularly for launch-work, &c., 
for all powers up to about 100 horse-power. As to fixing 
the propeller on the cam-shafts, we might also mention 
that we supply a good deal of chain-gear for driving cam- 
shafts in preference to other methods, and this applica- 
tion seems to be growing. One of the leading engine- 
builders has had a chain driving the valve-gear of a oe 
steam-engine for the past eleven years, and it is a great 
success and still in use. They have just built another 
engine of a similar type—600 horse-power—on the strength 
of the results obtained from the previous one. 

We could give many instances in proof of reliability, 
but will only mention one. Some 6500 horse-power steam- 
engines in a corporation electricity station are fitted with 
chain-gear for driving the governors. These chains are 
14 in. pitch, 4 in. wide, and have been running satisfac- 
torily for the last four years. They were put in to replace 
spur-gear 1}-in. pitch, 4 in. wide, as this spur-gear gave 
trouble by breaking. 

We can assure your readers that there is no need to 





look round for other methods of driving in cases such as 
this, where the chain drive offers such obvious advan. 
tages in the general design of the machine, 
Yours truly, 
For iss RENOLD, Lim1Tep, 
C. G. Renoxp, Director. 
Progress Works, Brook-street, Manchester, 
December 22, 1909. 

[Undoubtedly, if both propellers were driven in the 
same direction and a differential gear fitted, the danger of 
swerving in case of a chain hosebing or coming off would 
be overcome; but it still remains to be proved that it is 
better to mount the propeller on a shaft carried on the 
frame of the aeroplane, and drive with a chain, than to 
carry it on the engime casing and drive direct or with 
gear. The matter is one of opinion, which time will settle ; 
the experience on-motor-cars proves that such points can 
= ee by the results of practical working. 
—Ep. E. 








‘** APPRENTICES AND THE LAW.” 
To THE Eprtor OF ENGINEERING. 

Sir, —I have read your interesting article on ‘“* Appren- 
tices and the Law” in your issue of December 10, and the 
description you give of some of the liabilities incurred by 
masters with regard to apprentices is not calculated to 
encourage employers to take apprentices. 

I have to point out, however, that those impedimenta 
have been guarded against by the Council of the National 
Institution of Apprenticeship, and the indenture they 
have drawn up protects masters ; consequently difficulties 
do not frequently occur between masters and apprentices 
brought together by this Institution, and, when they do 
occur, they are promptly dealt with by the arbitration 
committee, with power to cancel indentures. 

That committee is absolutely impartial, and any appli- 
cation by masters for cancellation of indentures has never 
been refused when it was proved that the apprentice was 
dishonest or incorrigible, or had grossly misconducted 
himself. 

The indenture also provides that if an apprentice 
absent himself through illness (not due to anything that 
may have occurred in the service of the master) the latter 
is relieved from paying wages during such absence. 

I may add that this Institution is philanthropic, and its 
object is to encourage and assist apprenticeships in suit- 
able trades, and on terms satisfactory to both masters and 
apprentices. The Council would be willing gratuitously 
to draw up the indentures and supervise the apprentice- 
ship for any firm who desire such assistance, so as to 
ensure as far as possible the satisfactory working thereof 
by all the parties. 

T am, Sir, yours faithfully, 
J. S. Batwin, Hon. Sec. 

39, York-place, Baker-street, London, W., 

December 22, 1909. 








‘COMPOUND STRESS EXPERIMENTS.” 
To THE EprTor OF ENGINEERING. 

Sir,—It is remarkable that Mr. C. A. Smith, in his 
letter published in your issue of last week, should once 
more lees that tubes are unsatisfactory for combined 
stress experiments. Mr. Smith’s objections to the use of 
tubes were formulated under six counts, which will be 
found in his paper read at the meeting of the Institution 
of Mechanical Engineers on December 17. 

In the discussion on the papers read at that meeting, 
Mr. Guest replied seriatim to five of these objections ; 
unfortunately, probably for want of space, this portion 
of his remarks is not fully reported in your columns. 

The remaining statement repeated in the letter referred 
to above—a statement that bears directly on my work— 
is ‘‘that the elastic breakdown of a tube in compression 
cannot be located with any certainty because of secondary 
flexure.” It is evident that Mr. Smith refers to tubes 
of such thinness, or of such ratio of thickness to diameter, 
that the tube fails by secondary flexure before the elastic 
breakdown of the material is reached. But with thicker 
tubes, beyond a limiting ratio, it is for experiment to 
decide whether secondary flexure does or does not com- 
mence before the yield-point. ; 

Full particulars of my experiments on tubes in 
compression, with curves, are given in my paper, also 
read on December 17. Several compression specimens of 
14 G thickness failed by flexure, either primary or 
secondary, even as two of Mr. Smith’s SS (see Table I. 
of his paper) specimens failed by primary flexure ; but in 
none of the tests of.tubes of 10 G thickness could the 
least indication of flexure before yield-point be detected. 

Mr. Smith further argues want of isotropy in tubes, 

use, in a series of tests, certain results may have to 
be discarded. The same argument may be applied to 
Mr. Smith’s SS specimens, since he rejected two of these 
tests. The fact that he did not see fit to work out the 
stresses, to be afterwards rejected (as in my paper), is not 
to the point. ’ 

Mr. Smith states that he aimed at a high degree of 
accuracy in his experiments. His figures show remark- 
ably close agreement with Mr. Guest’s theory of failure 
by shear. But Mr. Smith only gives the extensometer 
stress-strain curve for one of the tests recorded in his 
tables. In his torsion tests the shear stress on horizontal 
sections varies from 0 to a maximum at the surface ; and 
in the compression and tension tests there is also con- 
siderable variation of stress. It is obvious that under 
such conditions the stress-strain curves must bend ovr 

adually when yielding commences at any locality. How 
Sess Mr. Smith fix the exact point of the commencement 
of the bend ? He has taken the maximum stress at such 
a point as the stress at elastic breakdown ; but how does 
he fix the exact point ; and why—unlike other experi 
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menters—does he not yore in one instance) give the 
curves with this point marked thereon ? Examining Fig. 10 
of his paper, a sharp bend may be seen at the upper end 
of the curve ; but this point may be due to a_yield-time 
effect at a weak local part of the specimen. Indeed, the 
apparent yield-point may possibly be due to failure of the 
material at the point of gripping of the sphingometer set- 
serews. The bearing stress at these points must be con- 
siderable, since the gripping force is concentrated over a 
very small area. The effect in the immediate locality will 
not be that of a third principal stress. 

The above uncertainties should be cleared away if Mr. 
Smith’s claim to great accuracy in results is to be made 
r¢ 0d. 

, It appears to me to be more fair, and more conducive 
to accuracy, to compare stresses at the general yield of a 
whole specimen than to trust to skin stresses or to those 
over volumes of very limited extent. 
Yours faithfully, 
W. Mason. 
The University, Liverpool, December 27, 1909. 
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‘STRESSES DUE TO BENDING 
TWISTING AND THE DESIGN 
SHAFTING.” 


To THE Epitor OF ENGINEERING. 

Sir,—In your issue of November 19 I find criticisms 
by Messrs. Scoble, Hutt, and Smith of my article on 
‘Stresses Due to Bending and Twisting and the Design 
of Shafting,” which appeared in the issue of November 12. 

Professor Scoble’s remarks are very interesting, and I 
am pleased to know that he is to publish values of \ 
(ratio of lateral contraction) that were obtained under the 
condition of combined bending and twisting. He makes 
the following statement :—‘‘The angles of fracture for 
ductile materials will not be accepted as evidence of the 
stress causing failure, because the theoretical angles are 
calculated from formule which do not hold true after the 
yield-point.” This statement, however, is not necessarily 
true. The stress relations before and after the yield-point 
is reached differ in that they obey a different elastic law. 
But the formule he refers to are not based on an elastic 
law, and therefore a change in the law will not affect the 
formule, as it does in the case of the fundamental formula 
for beams. He states that he “‘ hopes to show that a per- 
fectly brittle material follows the maximum stress law.” 
The maximum stress is the maximum normal stress 


P= Bt ure 


and my article states that this is true for a brittle mate- 
rial, this being the assumption made by Rankine in the 
derivation of the formula 


Be= 5 +h vB 4 7 


He also says: ‘‘I venture to suggest that all cases for 
all metals will be conveniently met by adjusting m to suit 
the materials and the conditions of loading.” If the value 
of m is constant for a given material, my article shows 
how the above-mentioned cases are met under different 
conditions of loading. If the values of m vary with the 
load, it will only modify the curves I have giveu, and in 
no other way will it affect the validity of the article. In 
regard to associating the shear-stress theory and the 
normal stress theory with the name of Guest and Rankine, 
I wish to say that I did not accuse either of these men of 
being responsible for the original conceptions of maximum 
shear or maximum normal stress; but the formule for 
equivalent bending and twisting moment bearing their 
names happens to be based on these stresses. I am sorry 
to have offended Professor Scoble by using the term 
‘‘Rankine’s theory” instead of “the theory used by 
Rankine.” 

Mr. Hutt says:—‘“‘ In all semi-ductile materials, how- 
ever, failure does not occur across planes of maximum 
tension or along planes of maximum shear.” It is quite 
posse that a slight deviation from those planes might 

e due to the friction between the surfaces during separa- 
tion and to the lack of homogeneity. He does not state, 
however, what he means by semi-ductile materials. This 
gives rise to the questions: What is a semi-ductile mate- 
rial, a brittle material, a ductile material, or mild steel? 
I submit a photograph of two specimens that I tested for 
the Cincinnati Milling-Machine Company a few years ago 
(Fig. 1). From all appearances these specimens were 
exactly alike ; the unfiniched oxidised surfaces of the speci- 
mens have exactly the same appearance, and the finished 
portions also appear to be identical. The hardness test 
by seratching also failed to reveal any difference in the 
physical properties. One of the specimens, however, failed 
exactly like cast iron, while the other failed like a very 
ductile material, thus seeming to indicate that the physical 
properties of the two specimens were very different. 

_ Again, Mr. Hutt says:—‘‘ Medium steel, when tested 
in tension, generally fails more or less by shearing on 
conical surfaces.” This is due to the fact that the factor 
of mage shear is less than the factor of ‘safety in ten- 
sion, Consider the rectangle in Fig. 2s representing a 
portion of the bar near the fracture. A bar of soft steel 
will reduce in cross-sectional area as shown by the dotted 
lines, whereas a cast-iron bar will have but little reduc- 
tion of area. Itseems that ductile materials have greater 
reduction of area than brittle materials, and a brittle 
material never fails with a cup-sha fracture. Again, 
it will be noticed that a material that is much stronger 
in shear than in tension never fails over a cup-shaped sur- 
face. The forces tending to produce reduction of area 
are present in all materials, but the resistance offered to 
these forces differ. 

Denoting the stress resisting the reduction of area by 





(X), as shown in Fig. 2, the shearing stress along the 
diagonal A B is 
q = (p ~ x) cos @ sin @. 

The maximum value of gocours when @ = 45°, the angle 
being independent of the stresses p and X. Hence the 
maximum shear stress is 

q' =4(p - 2). 

The value of X for any material is between 0 and Ap. 
Any material will reduce in area more or less before 
failure ; but assume that a very hard steel or chilled cast- 
ing does not. In this case 2 = } p and 


—_ 2. 
P 
The shearing stress for such material is certainly 

greater than the tensile strength ; but assuming that they 
are equal, the factor of safety in shear is 2.66 when failure 
occurs in tension. The actual value of X, however, is 
less than the assumed value, and it would give a slightly 
smaller value for the factor of safety in shear. 
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Suppose there is no resistance offered to the forces 
tending to produce reduction of area, as in the case of a 
liquid. This would render X = 0 and 


@ =3, 
p 


which shows that a material having a tensile strength 
ter than twice the shearing strength would never fail 
in tension. The values of X for solid metals are greater 
than 0. Soft steel having a tensile strength of 60,000, 
anda shearing strength of 40,000, has a value of X less 
than 40,000, in which case a cup-shaped fracture occurs. 
Professor Smith’s criticism gives but little evidence of 
his having read my article. He accuses me of disapprov- 
ing of the maximum shear formula, whereas he is entirely 
mistaken, as I am fully converted to faith in Guest’s 
formula for the design of shafts made of very ductile 
material. But how am Ito know when to consider a 
material as being ductile? Some of the so-called mild 
steels fail like cast iron, and Guest’s formula is not true 
under such conditions. His claim that you do him an 
injustice by allowing other formule to appear in your 
columns su ts that he believes himself infallible. The 
mere fact that he takes such an attitude is sufficient 
evidence of his situation. 











B 


Yours truly, 
A. Lewis JENKINS. 
University of Cincinnati, U.S.A. 








‘*WINDING-ENGINE DESIGN.” 
To THE EpiTor oF ENGINEERING. 

Sir,—I thank you for your notice of the paper on the 
above subject, which I was — to submit recently 
to the Manchester Association of Engineers, but I fear 
that my opinion concerning the type of winding-drum 
advocated in the paper has not been completely expressed. 
May I, therefore, ask your indulgence in the matter of 
space to state, that at the meeting I expressed strong 
reasons for the adoption of the type in which the ro 
takes a few turns to climb from a diameter of about 8 ft. 
up to the central parallel part of 14 ft. to 18 ft. diameter 
as offering many advantages. I also showed that the 
number of turns on the spiral part, as well as the diameter 





of the large parallel part, could only be determined 
when the depth of wind was known. 

With reference to the Whiting or Koepe drum, I said 
o~ whilst they —— oe oe of yo a 
of designing a drum for winding from great depths wit 
small uote, yet in practice they did not aoe to be 
used as frequently as would be expected. For this appa- 
rent neglect I feel that there must be some very good 
reason known to mining ey and managers, and 
until I am better acquain with the results obtained 
with Whiting drums, I fear that I could not recommend 
their — unreservedly. Possibly some of your 
readers who may be behind the scenes might state why 
these drums are not as popular as they apparently 
deserve to be with mining experts. 

Yours faithfully, 
Dumfries, December 25, 1909. G. James WELLS, 








“THE CHINESE NAVAL COMMISSION.” 
To THE Epitor or ENGINEERING, 

Sir,—In your leading article on the above subject last 
week you fail to do justice to the work that is being 
carried on in one at least of the naval colleges in China. 

I refer to the statement that adequate provision is not 

rovided for a really efficient course of tuition, the 
Eeotanene being Chinese who are not versed in the latest 
practices associated with a modern navy. 

Last December I had the good fortune to be at Nanking, 
when the British Consul there provided me with the 
opportunity of going over the naval college in that city. 
The nominal head was a Chinese, but the men in charge 
were two British naval officers. ‘‘ Adequate provision” 
is, of course, a purely relative term, but these men were 
full of enthusiasm for their work and were able to point 
to substantial results. The college class-rooms were fairly 
well equipped with wall diagrams, models, &c., and_ the 
workshop was as well equipped with lathes, drilling- 
machines, &c., as many of our technical schools at home. 
The small boiler w for raising steam had been con- 
structed by the students. 

The great difficulty the officials experienced was that 
the technical books, diagrams, &c., were in English, with 
which the students were imperfectly acquainted. 

ours faithfully, 
WILLIAM Gray. 

The Green, Theydon Bois, Essex, December 22, 1909. 








Contracts. — Messrs. Smith, Major, and Stevens, 
Limited, have just been instructed by the Lords Commis- 
sioners of the Admiralty to supply and erect on board 
the new Dreadnought battleship H.M.S. Neptune four 
of their electric passenger-lifts. 





CANADIAN TRANSPORTATION DEVELOPMENT.—A_ notice 
appears in the Canada Gazette to the effect that applica- 
tion will be made to the Parliament of © next 
session for an Act incorporating a company, under the 
name of ‘‘The Nelson River Railway Company,” with 

wer, among other things, (1) to construct and work a 
ine of railway from a point on Lake Winnipeg, between 
the Nelson and Saskatchewan Rivers, to the Hudson Bay 
Railway ; (2) to construct, acquire, charter, and operate 
vessels from Winnipeg and other places on the Red River 
and the Saskatchewan River to Lake Winnipeg, te con- 
nect with the said railway ; (3) to construct and operate 
tramways at points on the Nelson River and on the 
Saskatchewan River where necessary to transport freight 
and passengers around any rapids m these rivers; (4) to 
operate steamers, &c., from a Slat on the railway, to be 
constructed by the company, to places on the Nelson 
River, and also between p on the Nelson River ; 
(5) to operate lines of steamships between the mouth of 
the Nelson River and any other places ; (6) to acquire, 
utilise, and develop water-powers on the Saskatchewan 
and Nelson Rivers, &c. 





Lorp CHARLES BERESFORD AND THE Navy ENGINEERS 
QueEsTion.—We have received a copy of an important 
correspondence which has taken place between Engineer- 
Captain J. W. Bennington, R.N., retired, ‘* Midlothian,” 
Festing-road, Southsea, and Lord Charles Beresford, 
regarding the status and rank of engineers in the Navy. 
Lord Charles displays the characteristics of his class in 
opposition to the engineers having control of their men 
and full ition of their work and importance in the 
service ; but he promises, if returned to Parliament, to 
raise the question with a view to an Admiralty committee 
being appointed to settle it. Replying tocategorical ques- 
tions put by Engineer-Captain Bennington, he states (1):— 
“Tam strongly in favour of the new scheme of training as 
brought forward by Lord Selborne. The su ing 

roposal I do not think could ever be carried out success- 
ully. (2) I am, however, of opinion that the new 
scheme of training has gone too far now to attempt any 
other alteration until it has been given — fair trial, and 
we must all do our level best, no matter v, hat our opinions 
are, to try and make it a success. (3) I do not see how 
it would be possible to at once give the present engineer 
officers control of their own men, with military titles and 
uniform identical with the present executive officers. 
The Naval Discipline Act will have to be altered, and 
there will have to be a number of other arrangements in 
order to make such a proposal effective. What I am of 
opinion is that a Committee should be formed at once at 
the Admiralty to settle this question, as the position of 
the engineer officers in the near future with regard to the 
new education scheme is one that would not be fair to 
them or fair to the Service, and the invidious position 
was foretold by many officers in the Service, including 
engineer officers, when the 1905 scheme was first pro- 
u ’ 
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THE KILTON FERRO-CONCRETE CULVERT. 


|done because it was thought that such conditions 
would probably nearly represent what might happen 

| in case the ground settled under one side of the culvert. 
Upon completion, the culvert was tested with rails 


CONSTRUCTED BY THE TRUSSED CONCRETE-STEEL CO., LTD., ENGINEERS, LONDON. | ¢o the full working load of 16,800 Ib. per square foot, in 


forced-concrete culvert, which has been 
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Fie. 8. OvTLet oF THE CULVERT. 


We illustrate on this and the opposite page a rein- | The embankment is to be carried up to the present 
puilt under | level of the rails, and will probably, be, when finished, 


the North-Eastern Railway line between Skinningrove | the highest in England. 


ar 
vi 
W 

D 
L 
H 
M 


=. © 


al 
or 


str 


+} 


id Kilton, to provide a waterway at the bottom of a| The culvert, as will be seen from the drawings, is of 
ley, which is at present spanned by a viaduct. The | unusual size, the thickness of the reinforced concrete 
ork was designed throughout by the Engineering | at the crown being 18in. It is of large area, having to 
epartment of the Truseed Concrete-Steel Company, | accommodate great volumes of flood-water at various 
mited, Kahn-‘System of Reinforcement, Caxton | times of the year. Owing to the bad nature of the 
ouse, Westminster, S.W., under the supervision of | ground forming the sides of the valley, and the extra 
r. W. J. Cudworth, late chief engineer of the North- | pressure brought upon the culvert by carrying up an 





astern Railway, and the requirement was that the |embankment of the height required, the inlet and the 


ilvert should be sufficiently strong to resist subsidence | outlet had to be designed of unusual strength to 
1e to mining operations below, in addition to the | prevent the sides being forced in by the earth pres- 
ight of a high embankment. |sure outside, and it was found necessary to put in 
lig. 1 isa transverse section through the culvert, | reinforced-concrete struts under the floor, both at the 
v. 2a longitudinal section at one end, Fig. 3 a half- | inlet and at the outlet, so as to prevent the retaining 
tional plan of the outlet, and Figs. 4 and 5 vertical | walls from sliding towards the centre of the culvert. 
ctions of the wing wall at two different points, |The total length of the culvert is about 600 ft., and 
| Fig. 6 an end elevation of the outer end of one|the reinforcement of the arched portion is entirely 
s wall. The method of reinforcing is very clearly | composed of Kahn trussed bars. 
wn inthese views. Figs. 7 and 8 are reproductions; The embankment is now being filled up with clay 
photographs, and com the body of the culvert | and shale taken out of the mining pits on each side of 
vurse of construction and the outlet respectively. the valley. 
piers of the viaduct may be seenin the background In designing the culvert the full pressure of the 
ig. 8. | earth filling of the embankment 140 ft. high was taken 
the piers of the viaduct, which rise about 140 ft. | into scuuilieintian, and the conditions required by the 
ove the bottom of the valley, having shown signs | railway company were that the calculations should be 
ibsidence, the railway company decided to con-| based on the assumption that only one side of the 
ct an embankment across the valley underneath | arch was loaded, this being considered the most 
© viaduct, which was consequently to be discarded. ' stringent condition that could be imposed. This was 


i 


| the presence of the North-Eastern Railway Company’s 

engineers, the rails being loaded on the crown of the 
arch only. The culvert was therefore not assisted 
| by any side pressure which would have been exerted 
| had the testing material been built right round the 
jarch. A deflecting instrument was placed under the 
| crown of the arch before the test began, and daily ob- 
| servations were made during a whole week. We are 
| informed that there was then no deflection, although 
the test load was allowed to remain in position for 
several days. 








REGULATIONS FOR MErcHANT Surppinc.—There has 
just been issued by the Board of Trade a list of the prin- 
cipal re aay 8 orders, instructions, and notices relating 
to merchant shipping, as in force at the end of November, 
at the price of 3d. That the interests of the public in 
shipping are well attended to is obvious from the fact 
that the titles of the publications extend to twelve pages. 





Tue CHEMISTRY OF FLAME.—The Juvenile Lectures 
this Christmas at the Royal Society of Arts will be deli- 
vered by Professor Harold B. Dixon, M.A., F.R.S., on 
January 5 and 12, his subject being ‘‘ The Chemistry of 
Flame.” The subject is one that lends itself to experi- 
ments, and the nature of flame, the properties of oxygen, 
the nature of various combinations of air and gas, will all 
be very fully illustrated and explained. 





Tue Exmwournx Water Supriy.—With referénce to 
oyr statement on page 766 of our issue of December 3 
last, to the effect that the Urban District Council of 
Exmouth intend to sink a new well at-Celaton Raleigh, 
Messrs. A. C. Potter and Co., well-boring contractors, 
Lant-street, Borough, inform us that they completed in 
May last, at Dotton, for the council in question, a 28-in. 
boring, to a total depth ‘of 338 ft. After completion, 
they tested the yield by means of an air-lift plant 
for fourteen days and nights continuously to 40,000 
gallons per hour. A very much larger yield was obtained 
for short periods, but as the specification called for 40,000 
gallons, the lant, which was capable of proving the yield 
of the teed = up to 70,000 to 80,000 gallons per hour, 
was run at reduced speed, so as to remain at the limit 
contracted for. 





PrRsONAL.—The Agent-General for Victoria, Australia, 
has received, through his Government, a cablegram from 
the Council of the University of Melbourne advising him 
that Professor Henry Payne, Professor of Engineering 
at the South African College, Cape Town, has been 
appointed to the Chair of Engineering at that university. 
—Messrs. Babcock and Wilcox, Limited, have removed 
their Manchester office from 14, Deansgate, to more com- 
modious premises at 30, Cross-street, Manchester. — Messrs - 
E. R. Calthrop and Partners have removed to Eldon 
Street House, Eldon-street, E.C.—Messrs. Hooper and 
Speak, Salisbury House, London Wall, E.C., have taken 
into partnership Mr. Rowland Feilding, Assoc. R.S.M., 
and member of the Institution of Mining and Metallurgy; 
the firm will in future be known as Hooper, Speak, and 
Feilding, with offices at 3, London Wall Buildings, E.C., 
from January 7, 1910, 





NaTionaAL Paysica, Laporatory.—The followin 
eyes have been made at the National Physical 
Laboratory. Dr. G. W. C. Kaye has been appointed an 
assistant in the metrology division. Dr. Kaye holds the 
degree of D.Sc. of ae A University, the B.A. research 
de; of Cambridge, and is an associate of the Royal 
College of Science, and an associate member of the 
Institution of Electrical Engineers. He was formerly 
demonstrator in physics at the Royal College of Science, 
and asub-lecturer in physics at Trinity College, Cambridge. 
Mr. Harris Booth has been appointed a junior assistant 
in the aeronautics division. Mr. Booth took the degree 
of B.A, at Cambridge, obtaining honours in mathematics 
and mechanical sciences. Mr. James H. Hyde has been 
appointed a junior assistant in the aeronautics division, 

r. Hyde obtained in 1907 a Whitworth Exhibition for 
Engineering, and has had five years’ experience at the 
works of the Great Eastern Railway Company. 





Trape Revirw.—In the last issue of their annual 
review, Messrs. Bolling and Lowe, 2, Laurence Pountney 
Hill, E.C., give a gloomy account of the prevailing con- 
dition of trade during the past eighteen months. Coal, 
pig-iron, rails, galvanised sheets, and other products are 
reported upon in separate paragraphs. With regard to 
the complaints aaa base recently been made on the 
subject of foreign competition in orders for rails, Messrs. 
Bolling and Lowe do not think that British manufacturers 
have much reason to complain. The latter are certainly 
quite capable of estimating the pros and cons of any suc 
combination as the International Syndicate ; they must 
have joined it with their eyes open, and if, after a period, 
they find that they are not getting their fair share of the 
allotments, they are quite free to withdraw from a posi- 
tion into which they have voluntarily entered. Accord- 
ing to the review in question, Germany has suffered from 
the universal stagnation ; the United States are continu- 
ing to increase their power of production ; and Canada’s 
prosperity seems likely to continue. The review con- 
cludes with the statement that the outlook for the United 


Kingdom is not bright. 
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AUTOMATIC REVERSING-GEAR FOR ELEC- 
TRICALLY-DRIVEN PLANING-MACHINES. 


WE illustrate on page 890 an installation of the 
automatic electric reversing-gear for planing-machines, 
which has been developed by Messrs. Vickers Sons and 
Maxim, Limited, of River Don Works, Sheffield. The 
installation shown is applied to a wall-planer built by 
Messrs. Thomas Shanks and Co., Limited, of John- 
stone, N.B., and situated in the Central Marine Engine 
Works, West Hartlepool. Before the fitting of the 
Vickers gear, the machine was belt-driven from a 50- 
brake-horse-power constant-speed motor, with counter- 
shaft. It is now driven by a 30-brake-horse-power, 
280 to 900 revolutions per minute, reversing-motor, 
which is direct-coupled to what was previously the 
pulley-shaft. The top of the motor can be seen in the 
right-hand bottom corner of both Figs. 1 and 2. The 
belt and cone-pulley, shown next to the motor in the 
figures, form part of another machine. 

Before conversion the speed of the tool was: for 
planing, 23 ft. per minute for cutting, and 32 ft. per 
minute for return ; and for slotting, 33 ft. per minute 
for cutting, and 46 ft. per minute for return. The 
speeds have now been increased, so that for planing 
a range of from 21 ft. per minute to 67 ft. per minute, 
with 18 intermediate speeds for cutting, and a return 
of 67 ft. per minute, have been obtained; and for slotting 
a range of from 29 ft. per minute to 93 ft. per minute, 
with 18 speeds for cutting, and a return of 93 ft. per 

















minute. ‘The reason for the great saving in power, 
. 8. 

125 Leturn Stroke Cut Stroke 125 
100 4 —_ 100 
%5 fy = 75 

& Zit a pes 
=A I = 

o 

















425 —— 
428 C) 





shown by the installation of a 30-brake-horse-power 
motor, against the original 50-brake-horse-power one, 
together with the increase in speed, is chiefly explained 
by the absence, with the new arrangement, of large 

ulleys, requiring reversal. There is also some saving 
in belt losses. 

Electrically the arrangement consists of a shunt- 
wound motor, the speed regulation of which is 
obtained by altering the field, and the reversal of 
which is achieved by special automatic switch-gear. 
The switch-gear is the most interesting part of the 
apparatus, It can be seen in the front of the machine 
in Fig. 1, and is shown independently in Fig. 2. It 
consists of a reversing switch, which comprises two 
single switches driven from the reversing rod of the 
machine. These switches operate the shunt resis- 
tance, and reverse the current through the armature 
of the motor. In addition there is an automatic 
starting-switch, driven by a chain from one of the 
machine shafts, which starts up the motor automati- 
cally each stroke. Independently of this apparatus, 
which is coupled up to the machine, there is a shunt- 
regulating resistance, and a main .double-pole circuit- 
breaker, with no-voltage release, and fitted with extra 
contacts arranged so that the opening of the breaker 
short-circuits the motor through the series coils and 
starting resistance, and brings it instantly to rest. 

The arrangement operates as follows :—When cut- 
ting, the motor operates as a pure shunt, the speed 
depending, of course, on the position of the shunt- 
regulator handle. When returning the table, however, 
the motor runs at its maximum speed, a small throw- 
over switch, operated by the main reversing switch, 
throwing all the resistance into the shunt-circuit. 
Arrangements are made so that the table may be 
returned at the cutting speed if desired. When the 
table reaches the end of its stroke, the reversing rod of 
the machine throws over the reversing switches ; this 
pulls up the motor by short-circuiting the armature 
through the starting resistance, part of which is wound 
on the field in the Gens of series coils, giving a strong 
field at reversal. The throwing over of the reversin 
switches also reverses the armature connections, anc 
inserts the full resistance in the shunt-field. The 
motor is started up in the o 
operation of the automatic chein-driven starting switch. 
At the end of the quick-return stroke, the field resist- 
ance is short-circuited to slow down the motor imme- 
diately before reversal. To stop the machine at any 
point, in emergencies, a series of push-buttons are 
arranged, which short-circuit the no-volt coil on the 
main circuit-breaker and bring it out, short-circuiting 
the armature as before explained. 

The various parts of the switch r may be seen 
in Fig. 2. The circuit-breaker is shown at the top 
left-hand corner, and next to it the field-regulating 
resistance. Below these the reversing and starting 
switches may be seen. The left-hand side one is the 
starting switch, the remaining two together forming 
the reversing switch. One of the switches formin 
this pair is fitted with handles, so that it may be mond 


pposite direction by the | g 





for stopping the machine at any point, the —s 
over m this switch alone cutting off the power an 
local-circuiting the armature through the startin 
resistance. e handle on the starting switch is, o 
course, used when first starting up, or after a stop, as 
above. 

Fig. 3 shows a power curve from an installation 
similar to the one described above. Instruments were 
not available for taking such a curve from the actual 
example described. The curve clearly shows the effect 
of the slowing-down operation at the ends of the 
stroke. The drop below the zero line indicates power 
generated by the motor and returned to the line. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Wednesday morning 
the pig-iron market was quiet but firm in tone, and Cleve- 
land warrants were done at 51s. 5d. cash and 51s. 84d. 
and 51s. 9d. one month. The turnover was only some 
2500 tons, and closing sellers quoted 51s. 54d. cash, 
51s. 9d. one month, and 52s. 5d. three months. In the 
afternoon the market was weaker to the extent of 3d., 
and the only business was 1000 tons of Cleveland warrants 
at 51s. 2d. cash and 5ls. 4d. fifteen days. At the close 
there were sellers at 51s. 2d. cash, 51s. 6d. one month, 
and 52s. 2d. three months. Hematite was nominally 
easier at 63s. 74d. three months sellers, with buyers 
at 63s. 4d. On Thursday morning the tone of the 
market was somewhat easier, and ) tons of Cleve- 
land warrants were done at 5ls. and 5ls. 1d. cash, 
5ls. 44d. twenty-two days, 51s. 8d. March 3, 52s. and 
52s. 1d. three months. Sellers’ [a were 
5ls. 14d. cash, 51s. 5d. one month, and 523. 2d 
three months. Hematite was stronger, and one lot 
changed hands at 63s. 9d. three months, with buyers over 
at 63s. 6d. and sellers at 64s. Cash buyers offered 62s. 6d. 
In the afternoon Cleveland warrants were firm, but only 
one lot was dealt in at 51s. 64d. one month, and closing 
sellers quoted 51s. 3d. cash, 51s. 7d. one month, and 52s. 3d. 
three months. One lot of hematite was done at 63s. 9d. 
March 16, and closing buyers quoted 63s. 9d. three months, 
and sellers 64s. On Friday morning the market was 
steady, and 2500 tons of Cleveland warrants were 
put through at 51s. 34d. cash, and from 52s. 2d. to 
52s. 3 three months. At the close sellers quoted 
5ls. 4d. cash, 51s. 8d. one month, and 52s. 4d. three 
months. Hematite was quoted firmer at 64s. 6d. three 
months sellers. There was no afternoon session, and the 
market also remained closed on Monday for the Christmas 
holidays. On Tuesday morning the tone was strong, 
and Cleveland warrants were dealt in from 51s. 34d. to 
51s. 54d. cash, from 51s. 7d. to 51s. 94d. one month, and 
from 52s. 34d. to 52s. 54d. three months. The turnover 
amounted to 6000 tons, and closing sellers quoted 51s. 6d. 
cash, 51s. 10d. one month, and 52s. 6d. three months. 
Hematite was quoted 64s. 5d. sellers and 63s. 6d. buyers 
three months. The market was steady in the after- 
noon, but the business in Cleveland warrants was limited 
to 2000 tons at 51s. 54d. cash, and 52s. 54d. three months, 
and at the close the prices were 51s. 5d. cash, 51s. 9d. one 
month, and 52s. 5d. three months sellers. Two lots of 
hematite—1000 tons—changed hands at 64s. three months. 
When the market opened to-day (Wednesday) an easier 
tone prevailed, and 2000 tons of Cleveland warrants were 
dealt in at 51s. 3d. cash and 51s.7d. one month. Closing 
sellers quoted 51s. 4d. cash, 51s. 8d. one month, and 52s. 44d. 
three months. Cash buyers of hematite offered 62s. 3d., 
but there were no sellers. In the afternoon the prices of 
Cleveland warrants were a shade down. The turnover 
consisted of 3000 tons at 51s. 24d. six days, 51s. 6d. one 
month, 52s. 14d. three months, and 52s. March 17, and 
at the close there were sellers at 51s. 3d. cash, 51s. 6d. 
one month, and 52s. 2d. three months. Buyers of 
hematite were in the market at 62s. 9d. one month. 
The following are the market quotations for makers’ 
_ 1) iron:—Clyde, 63s.; Calder, Gartsherrie, and 

ngloan, 63s. 6d.; Summerlee, 64s.; and Coltness, 
86s. (all shipped at Glasgow) ; Glengarnock (at Ardros- 
san), 64s.; Shotts (at Leith), 63s. 6d.; and Carron (at 
Grangemouth), 64s. 6d. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia continues to exhibit a firm tone, and a fair de- 
mand is reported. The price to - day is 11/. 10s. per 
ton for prompt delivery, Glasgow or ith. The ship- 
ments from Leith Harbour last week amounted to 1119 
tons. 


Scotch Steel Trade.—The year 1909 is closing very 
quietly in the Scotch steel trade, there being an absence 
of anything very much in the way of the usual activity 
towards the year end. Only in a few cases has there been 

7 pressure for material before the stoppage for the 
holidays, and none of the makers have experienced the 
rush for delivery which was very general one or two years 
ago. Specifications for heavy material are still very 
scarce, and there is very little inquiry for new lots. An 
active demand exists for light material of almost all kinds, 
and producers of thin sheets and plates will be kept busy 
right on to the hour of stopping for the holidays. The 
export demand remains about normal. The official price- 
list shows no change, but all round there is a firmer 
feeling with regard to quotations. 

Malleable-Iron Trade.—There has been practically no 
change in the condition of things in the malleable-iron 
trade of the West of Scotland — the past week, and 
the scarcity of specifications cau the usual delay in 
getting a start to the week’s work. An understanding 


with regard to the export price of material, which was | 





tainly had a steadying effect, and the outlook is better. 
The export price was round 5/. 10s. net, as against 6/. 10s. 
less 5 per cent., which is the figure charged local con- 
sumers at present. 

Scotch Pig-Iron Trade.—Business in the Scotch pig- 
iron trade shows no sign of falling off, and the demand 
for all the ordinary qualities of iron is still good. 
Inquiries for large lots are being received by producers 
with the utmost larity from home consumers, and 
also from buyers abroad. Fairly heavy engagements 
have m entered into by some makers, and some of 
them are well booked for several months ahead, and will 
only consider lots for near delivery at increased rates. 
Hematite is firm in price, and makers report a moderate 
inquiry. 

Shipbuilding.—Messrs. Hall, Russell, and Co., Limited, 
Aberdeen, have received an order from Messrs. John T. 
Rennie and Son, shipowners, Aberdeen, to build a large 
passenger and cargo steamer for their South African 
trade. This new vessel will be 380 ft. in length.—Messrs. 
A. Rodger and Co., Port Glasgow, have secured a con- 
tract to build a cargo-carrying steamer for colonial owners. 
The machinery will be supplied by the builders from their 
works at Govan.—Messrs. Robert Duncan and Co., 
Limited, Port Glasgow, have also contracted to build a 
cargo-carrying steamer with triple-expansion engines, 
which will be supplied by a Glasgow firm of engineers. 








Inp1AN CoaL.—The annexed table shows the increase 
in the value of coal produced in British India in recent 
years :— 


Year. Tons. V _ 
1900 6,118,692 1,342,081 
1902 7,423,342 1,366,909 
1904 8,216,436 1,398,824 
1906 9,783,250 1,912,043 
1908 12,769,635 3,356. 209 





Srurrinc-Box Packine.—Messrs. R. Klinger and Co., 
66, Fenchurch-street, London, E.C., have brought out a 
packing which, they claim, combines the advantages of 
soft packing with the wearing qualities of metallic pack- 
ing. It consists primarily of a special material of a 
peculiarly soft, ta self-lubricating character, and 
possesses very high heat-resisting qualities. It can be 
cut into lengths like ordinary soft packing, and is 
laced in the stuffing-box in rings in the usual way. 
ie is made square in section, and the side which comes 
next the piston-rod, and is therefore subjected to excep- 
tional wear, is provided with a metal strip having per- 
forations, through which, when the gland is screwed into 
place, the required amount of packing for making a tight 
joint is squeezed as the pressure is increased. By placing a 
conbseal rings in the stuffing-box a kind of metallic lattice 
cylinder is formed round the rod, the cylinder being backed 
up by soft material. It is claimed that this packing 
gives an absolutely reliable joint, it always remains elastic 
and lubricative in character, it accommodates itself readily 
both to the stuffing-box and to the rod, and it is easily 
and quickly placed in position. 





NEWALL’s Martine Enocine-Room Recorpicator.—In 
a paper read by Mr. J. M. Newall at the Institute of 
Marine Engineers on the 6th inst., the author gave an 
account of a new form of engine-room telegraph which he 
has devised for use at sea. The system adopted by the 
Admiralty, consisting of hollow tubes and bevel-gear trans- 
mission, he stated, is too costly for general adoption in the 
merchant navy. The apparatus devised by Mr. Newall, 
in addition to transmitting with certainty the order from 
the bridge, also indicates at once to the bridge the 
actual direction in which the propeller-shaft is turning 
after the order has been given, so that any mistake can at 
once be detected. This is done by means of a weight 
which is placed on the top of the shaft or coupling, and 
which is allowed about 1 in. of movement on each side of 
the vertical centre line of the shaft. It is provided with 
a guide, consisting of a slot in a plate. When the shaft 
revolves in one direction the weight is carried towards 
one side of the ship, and when the shaft revolves in the 
other direction the weight approaches the other side of the 
ship. When these movements take place, electrical con- 
tact is made by the weight pressing on a stud, and a suit- 
able signal is at once given to the captain and to the 
engine-room whether the propelleris going ahead or astern. 
When the engines cease to revolve, the pointer of the 
recording instrument returns to “‘ Stop.” Arrangements 
are made for recording the signals as follows :—A box 1s 
fitted upon the casing carrying the electric wires connecting 
the bridge telegraph to the engine-room, and this box has 
the same number of terminals as there are orders on the 
telegraph. The telegraph wires run through this box, and, 
on one of them, is connected a cross-bridge piece. On 
the bottom of the box is fitted one long terminal-bar, 
in front of which are a number of short terminal-bars. 
The centre har is fitted so that when the telegraph 
stands at ‘‘Stop,” the cross bridge-piece rests upon 
it, and makes connection with the long terminal-bar. 
By a special arrangement of the other bars connection 
is made with the other spaces—‘‘ Slow ahead,” “ Ila 
ahead,” &¢., so that when the telegraph moves from one 
order to another the cross-bridge pieces rest only on the 
terminal - bar corresponding to the order given 1 the 
engine-room. All the different positions of the bars — 
recorded on a chart placed on a drum, which is actuate 
by clockwork, and by special mechanism each order 
recorded on the chart. The movements of the prope!ler- 
shaft are also recorded, so that if the engines should be 
driven ‘“‘ Astern ” when the order is ‘‘ Ahead” this !s at 
once indicated. The paper roll runs for fifteen hours, 5° 
that records can be kept of all orders given during 


lately come to among a number of the makers, has cer- | manceuvres, &c. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Very few producers have 
attended ’Change this week, and, as is usual at this 
season of the year, business is almost at a standstill. It 
is gratifying, however, to hear expressions of confidence 
in the future. A general opinion prevails that next year 
will be characterised by very considerable activity. No. 3 
g.m.b. Cleveland pig is 51s. 3d. for early f.o.b. delivery, 
and the other qualities stand in the same proportions that 
have ruled for some time past, No. 1 being 53s. 6d. ; No. 4 
foundry, 49s. 9d.; No. 4 forge, 49s. 6d.; and mottled and 
white each 49s. East Coast hematite pig is very strong, 
producers being well sold and in no hurry to make further 
contracts. Nos. 1, 2, and 3 are firm at 63s. 6d. for earl 
delivery. Foreign ore is very stiff on the basis of 19s. 6d. 
to 20s. ex-ship Tees for Rubio of 50 per cent. quality. 


Manufactured Iron and Steel.—Many of the works are 
closed for the Christmas holidays. Values are unaltered, 
but advances are looked for in the early part of the year. 
Common iron bars are 7/.; best bars, 7/. 7s. 6d.; best 
best bars, 7/. 15s.; packing-iron, 5/. 5s.; iron ship- 
plates, 6/.; iron er 71. ; steel ship-plates, 67. ; 
steel ship-angles, 5/. 12s. 6d. ; steel strip, 6/. 2s. 6d.; steel 
hoops, 62, 5s. ; and steel joists, 5/. 7s. 6d.—all less 24 per 
cent. Cast-iron railway chairs are 3/. 10s.; cast-iron 
columns, 62. 10s. ; light iron rails, 62. 7s. 6d.; heavy steel 
rails, 5l. 5s. ; and steel railway sleepers, 6/. 10s.—all net 
cash at works. Iron or steel galvanised corrugated sheets, 
24 gauge, in bundles, are 11/. 5s. to 111. 7s. 6d. f.o.b.—less 
the usual 4 per cent. 


Rumour of New Works for Middlesbrough.—There is a 
persistent rumour on Teesside that a Sheftield firm are 
likely to shortly establish steel works at Grangetown, 
near the mouth of the Tees. That there is truth in the 
rumour is admitted, but particulars are not yet obtain- 
able. We believe, however, that a gentleman who has 
been prominently connected with the steel industry on 
Teesside for a number of years will be largely interested 
with the Sheffield firm’s Teesside undertaking, if their 
plans mature. It has been announced that the firm con- 
template putting down cutlery works, but we have every 
reason to believe that such is not the case. If the pro- 
posed works are established, they will probably roll rails. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam-coal trade has not been particularly 
active, but, upon the whole, prices have been well main- 
tained. The Christmas holidays have, of course, inter- 
fered considerably with business. The best large steam- 
coal has made 16s. 3d. to 16s. 6d. per ton, while secondary 
qualities have ranged between 14s. Gd. and 16s. per ton. 
t he best ordinary household coal has been quoted at 15s. 
to 16s. ~~ ton ; No. 3 Rhondda large has made 17s. 3d. to 
17s. Gd. per ton; and smalls, 7s. to 7s. 6d. per ton. 
Foundry coke has been quoted at 19s. to 20s., and 
furnace ditto, 17s. to 17s. 6d. per ton. As regards iron 
ore, Rubio has made 18s. 3d. to 18s. 6d. per ton, upon a 
basis of 50 per cent. of iron, and charges, including 
freight, insurance, &c., to Cardiff or Newport. 


Dowlais.—There has, of course, been a great holiday 
week. Bessemer furnaces are reported, however, to 
well employed, and the output of steel rails, steel ay om 
and merchant bar has been large. Tin bar has also heen 
worked in substantial quantities at the Big Mill. The 
oot Mill has been engaged, as usual, upon finished 
goods, 

An Engineering Laboratory.—The Glamorgan County 
Education Authority has decided to spend 300/. in the 
establishment and equipment of-an educational labora- 
tory at Barry. 

Bristol Docks.—The traffic returns of Bristol Docks 
for the last thirty-three weeks show an increase of 81,840 
tons foreign, a decrease of 32,732 tons coastwise, and an 
increase of 4972/. in dues, as compared with the corre- 
sponding period of 1908. 

Welsh Railway Traffic.—The receipts of the three prin- 
cipal Welsh railways exhibit the following results for 
the past half-year :—Barry, 364,040/., as compared with 
880,868/.; Rhymney, 155,112/., as compared with 148,7011.; 
and Taff Vale, 453,076/., as compared with 491,768/. There 
has been no increase in the mileage worked upon the 
three systems. The Rhymney "ailway, it will be 
observed, makes the best showing. 








Our Ratts Aproap,—There has been an increased de- 
mand this year for British rails for exportation, the total 
shipments to November 30 coming out at 524,745 tons, as 
compared with 394,387 tons in the first eleven months of 
1908, and 381,139 tons in the corresponding period of 
1907. Argentina took 155,015 tons of British rails to 
November 30 this year, as compared with 92,374 tons and 
9,031 tons, so that Argentine railway companies have 
once more become valuable clients to British ironmasters. 
he colonial demand moved on as follows in the first 
cleven months of the last three years :— 


‘ 19909. 1908, 1907. 
Colonial Group. Tons. Tons. Tons. 
British South Africa 25,42 6,051 18,117 
British India ; 116,411 93,090 90,511 
Australasia . . 64,201 66,782 €9,020 
Canada 9,453 8,847 2,173 


here has, accordingly, been at last a revival-in the 
South African demand, which had shown such long 
(lepression. We have also forwarded a rather larger 
quantity of rails to Canada this year, but we have, of 
course, to contend in the Dominion with Canadian home 
production and American competition. 








MISCELLANEA. 


In laboratory experiments, made at the Karlsruhe Tech- 
nical High School, F. Berguis and P. Krassa came to the 
conclusion that cast iron does not corrode under alternat- 
ing currents of from 15 to 50 periods, while it certainly does 
corrode under continuous currents, when the polarity is 
changed only at intervals of an hour or more. The skin 
on iron castings affords a certain, but only temporary, 
protection against corrosion. 


Under the pseudonym ‘‘Motor-Wagon Carrier,” a 
correspondent engaged in motor-wagon transport, and 
employing steam wagons, writes to the Commercial Motor 
to the effect that the percentages of running expenses to 
revenue work out as follows :—Wages, 30.14 per cent. ; 
fuel, 8.75; cartage, 1.94; oil, 2.36; travelling expenses, 
1.80; damage to goods, &c., 0.97 ; wagon sundries, 4.37 ; 
repairs and renewals, 14.35; leaving a balance of 35.76. 
In another letter this correspondent states that his cost 
per mile run for coke worked out at approximately 14d. 


Wireless telegraphy is at present attracting much 
attention in Russia, where, at the instance of the War 
Ministry, a system of wireless telegraph stations is being 
constructed throughout the country, from the Baltic to 
the Pacific Ocean. Experimental work has been carried 
on in various directions, and wireless tel phic con- 
nection for instance, been established between a 
station on the Baltic coast and one on the Black Sea, a 
distance of some 1200 to 1300 miles. Damp weather and 
night were found to give conditions most favourable to 
wireless telegraphy. 

A flying-machine, constructed for the German Army 
under thesupervision of Regieungsbaumeister Hoffmann, 
is of the Wright type, with modifications. The machine 
is tobe fitted with a 50-horse-power motor by Messrs. 
Palons and Beuse, of Berlin, which weighs complete, 
with cooler, &c., about 100 kilogrammes. A fiying- 
machine belonging to Lieutenant Coler, with which the 
inventor has performed two successful flights at Cologne, 
is of the monoplane type, provided with two surfaces, 
arranged tandemwise. The framework is made of ash. 
When describing curves, the vessel is steadied by means 
of a gyrostat, which is also used when the wind blows 
from the side. 


Our contemporary, the Engineering News, of New York, 
has recently given a list of the large masonry and concrete 
arch-bridges of the world, from which it appears that there 
are at present seventeen masonry arch, concrete, and rein- 
forced-concrete bridges in the world of 200ft. span and over. 
Of these Germany is credited with seven, the Uni 
States with three, Italy and Austria two each, and France, 
ary oaagng and Switzerland one each, The longest masonry 
bridge is the Plauen arch bridge (Germany), with a span of 
295.3 ft. The longest concrete arch bridge is that over 
the Rocky River, Cleveland, O., U.S.A., with a span of 
280 ft., while the Sitter bridge, in Switzerland, with a 
= of 259 ft., heads the list of large reinforced-concrete 
arches. 


Among the big undertakings in the Yukon district is 
the water-supply system of the Yukon Gold Company for 
mining purposes. This is known as the Bonanza Ditch, 
and runs from Twelvemile River to Bonanza Creek. The 
length of the system is about 69 miles, of which 38 miles 
are ditch, 19 miles flume, and the remainder partly steel 
and partly stave pipe. The ditch varies in width in 
different places from 9 ft. to 20 ft. The fall averages 
about 6 ft. per mile. The head at Bonanza Creek is 
375 ft. The work took three years to complete, and the 
necessary structures included a steel bridge across the 
Klondike River. The company is engaged in dredging 
as well as hydraulicking, and operates seven electrically- 
driven dredgers. The mechanical equipment at Bonanza 
Creek includes mechanical elevators. 


In the ordinary bolometer-bridge arrangement, one 
arm of the bridge is exposed to the temperature to be 
determined, while the other three arms are kept at a 
constant temperature or at a temperature which is 
varied at a definite rate. Two arms may also be ex- 
posed ; these branches are then opposite one another. 
A new arrangement, suitable for Sisolase temperature 
determinations, like an ordinary thermometer, is —— 
ny M. Seddig, of Buschlag, near Frankfort-on-the-Main. 

wo opposite arms—?.e., 1 and 3—are made of a material 
which has a positive temperature coefficient ; the other 
two opposite arms—2 and 4—are made of a material which 
has a negative temperature coefficient. When the whole 
bridge is heated, the electric resistance will rise on 1 and 
3, and diminish in 2 and 4. Suitable materials are, for 
instance, iron and carbon. 


Though the production of coal in the United States 
was less in 1908 than in 1907, being 415,842,698 tons, com- 
agp with 480,363,424 tons, the proportion of coal mined 

y machine was greater. The number of machines has 
increased by 425 in the twelve months, so that at the close 
of the year 1908 there were 11,569 in vse .The propor- 
tion of coal mined by machine now amounts to 37.5 per 
cent., the average production per machine being 10,648 
short tons in 1908, compared with 12,381 tons in 1907, the 
decrease beingattributed to fewerdays worked. 193,183,334 
tons of bituminous were mined by machine, or 37.1 per 
cent. of the caeeg ope of that class of coal in the country. 
Of the machines in use, 6380 were of the puncher type, 
4992 of the chain-breast type, and 197 long wall cutters. 
In the State of Pennsylvania 5103 machines were in use, 
and produced 44.76 per cent. of the bituminous coal out- 
put in the State. 

In the Journal de Physique, L. Kolowrat describes a 
new arrangement for keeping the temperature of an 
electric furnace constant within 2 deg. or 3 deg. Cent. 
The essential part of the device is a very sensitive relay, 





which is actuated by a beam of light reflected by the 
galvanometer. The arrangement is, briefly, the follow- 
ing :—A thermo-couple is placed in the furnace, and 
joined to a galvanometer. The galvanometer has, in 
addition to the ordinary mirror, a second mirror, which, 
when in a certain position, is being illuminated by a 
stationary concave mirror, in front of which a Nernst . 
lamp is mounted. The heat rays reflected by the two 
last-mentioned mirrors are thrown on to a thermopile. 
whose circuit comprises three relays in series ; the last of 
these relays throws a resistance into the heating circuit 
of the furnace, and the whole device operates when the 
furnace temperature rises too high. The maximum tem- 
perature thus maintained can be adjusted in several ways. 


The track mileage of the street and elevated railways in 
the United States amounted in 1908 to 40,247 miles, an 
increase in twelve months of 1435 miles. Some 1252 com- 
panies contributed to this total, having capital liabilities 
amounting to 4,557,136,143 dols. These concerns owned 
89,216 cars of all kinds, of which 70,652 were electrically 
equipped, including locomotives and sweepers. Recent 
development has been greatest in the Central and Eastern 
States, the increase in capital liabilities of companies 
classified as within the Eastern States having been, for 
1908, no less than 279,589,903 dols., out of the total in- 
crease for all States of 433,301,745 dols. The above figures 
do not include statistics for Hawaii, the Philippine 
Islands, Cuba, &c. Canada is credited in the return 
from which our figures are taken, published in the Electric 
Railway Journal, with 52 street railway companies 
operating 1157 miles of track, with 3055 cars. The total 
capital liabilities of the Canadian companies are stated to 
be 18,831,578 dols. 


The sewage of the town of Cépenick contains, accord- 
ing to the Elektrotechnischer Zeitschrift, so large a quantity 
of soap and fat from factories in the neighbourhood that 
its treatment by ordinary methods has been a complete 
failure. After a considerable amount of experiment, the 
following system was adopted, and has been in successful 
use for two years :—Finely-ground brown coal or lignite is 
added to the liquid, together with ferric salts for sepa- 
rating out the organic matter in the sewage. The precipi- 
tate is allowed to settle, and is then air-dried till it con- 
tains from 50 to 60 per cent. of moisture. The sludge 
in this form is used in the boiler installation of town 
electricity works. The boilers are of the water-tube type, 
with step-grates and natural draught. In order to 
obtain the best results, 1.3 kilogrammes of fresh lignite 
have to be added to every 3.2 kilogrammes of the prepared 
sludge. The total generating costs of this station exceed 
the receipts by sale of current, but it is stated that im- 
provements are possible. 








A New Macnestum Auioy.—Under the unsuitable 
name of ‘‘electron” the Chemische Fabrik Griesheim- 
Elektron recommends a new magnesium alloy as a sub- 
stitute for aluminium and other light metals. The alloy 
has a density ranging from 1.75 to 2; it looks like silver, 
and has a metallic ring, takes a polish, but becomes covered, 
on exposure to the air, with a protective film of oxide. The 
tensile strength is 18 kilogrammes per square millimetre 
(11.5 tons per square inch), and the elongation 5 per cent ; 
by compressing and rolling the strength can be doubled 
and the elongation brought up to 15 per cent. The name 
‘electron ” is regrettable, though given by the Gries- 
heim-Elektron Company. 





STEAMERS versus SAILING VEssELS.—A Hamburg paper 
has just published some interesting statistics bearing upon 
the transition of the world’s merchant navy from sailing 
vessels to steamers. The decline during the last twenty 
years of the percentage of sailing vessels to the totals of 
pwd various merchant navies is shown in the following 
table :— 





1888, 1908. 
Great Britain. . 44.1 12.6 
Germany 62.1 19.1 
Norway 91.9 54.6 
Japan .. 35.8 24.7 
France. . 47.9 47.2 
Italy .. we 80 47.1 
United States. . o8 ee 80.7 30.9 
Sweden be ies . ae 7 34.2 
Denmark a * * 64.6 23.2 
Spain - oe 43.2 6.3 
e Netherlands 69.3 1L1 
Austria ws 59.5 7.6 
Belgium 6.4 0.8 
Portugal 78.9 42.9 
ALLoYs OF IRON WITH ARSENIC AND BismuTH. — 
Messrs. C. F. Burgess and J. Aston, of the University 


of Wisconsin, are engaged in a research on the influ- 
ence of arsenic, antimony, and bismuth on the purest 
electrolytic iron obtainable, In other investigations carbon 
steels have generally been used. The authors refined 
Swedish iron electrolytically, and obtained an iron con- 
taining only 0.012 per cent. of carbon, no mamganese nor 
sulphur, 0.004 per cent. of phosphorus, and 0.013 per cent. 
of silicon. This iron they melted in magnesia crucibles 
with the other element. Some 600 ingots were prepared. 
Tron took up 4 per cent. of arsenic ; this alloy could be 
forged, though it smelt of arsenic during the operation ; 
its elastic limit was found to be higher than that of the 
pure iron, but the elongation and reduction of area were 
very much diminished. Magnetically the arsenic-iron was 
superior to the pure iron. This was still more strikin; 
in the case of bismuth. An alloy with 2 per cent. of Bi 
gave the highest magnetic density of any of the ingots of 
pure iron or alloy examined, although bismuth is the most 
strongly diamagnetic element known. The authors have 
ivena preliminary account of these researches (which are 
ing continued) to the American Electrochemical Society, 
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AUTOMATIC REVERSING GEAR FOR ELECTRICALLY-DRIVEN PLANING-MACHINES. 
CONSTRUCTED BY MESSRS. VICKERS SONS AND MAXIM, LIMITED, ENGINEERS, SHEFFIELD. 
(For Description, see Page 888.) 
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GERMAN MINING Concessions In Morooco.—The fact | 
that the firm of Mannesmann Brothers has secured exten- | 
siveand valuable mining concessions in Moroceo is, accord- 
ing to German views, of much importance to Germany’s | 
iron industry, as it is pointed out that that country’s 
iron-ore deposits, with the present rate of production, can | 
only last some thirty years, Germany even now having | 
to depend on other countries for its pig iron require- | 
ments, whilst France, it is stated, can hold out some 
700 years with its deposits of iron ore. The concessions 
do not clash with the Algeciris agreement or other 
treaties. 





Tue Tanam1 Go.prirtp.—The South Australian 
Government is arranging for the departure of a party 
from Port Darwin to the Victoria, whence aneffort will 
be made to discover a practicable route through the 
ranges to the Tanami goldfield. An application has been 
received by the Warden at Port Darwin for a considerable 
area about 25 miles south-west from Tanami, where, it is 
believed, alluvial deposits have been discovered. Miners 
who have lately been working at Umbra Warra are | 
weighing the chances of improving their prospects by 
removing to Tanami, and numerous parties are en route 
thither from many districts. The Western Australia | 
Minister for Mines has received a telegraphic report from | 
Mr. Talbot, who recently inspected the Tanami field, and 
who has returned to Hal)’s Creek. | Fic. 2 
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VE FOR THE LONDON, TILBURY, AND SOUTHEND RAILWAY. 


PHENSox AND CO., LIMITED, ENGINEERS, DARLINGTON. 


Description, see Page 882.) 
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OUR INLAND WATERWAYS. 

Tue fourth and final report of the Royal Com- 
mission appointed in 1906 to inquire into and 
report on the canals and inland navigation of the 
United Kingdom is a document which will probably 
tend to revivify the discussion of the relative merits 
of railway and canal transport rather than allay it. 
The case of the majority of the canals of this 
country is fairly desperate, and the partial remedy 
suggested by the Commission is no less so. We 
employ the word ‘‘ partial” because the recom- 
mendations of the Majority Report of the Commis- 
sion deals for the most part merely with certain 
great arteries connecting the Birmingham district 
with the estuaries of the Thames, Severn, Mersey, 
and Humber respectively. The other waterways 
are, for the moment, though not overlooked, at 
least relegated to the background. 

The position taken up by the majority of the 
Commissioners is one which, if supported, will in- 
volve a radical departure from the attitude hitherto 
maintained in this country towards private enter- 
prise. The suggestion is nothing less than that 
public funds should be applied to the fostering of 
competition with the railway companies. The ap- 
plication of public funds to such purposes has met 
in the past, as in the somewhat similar case of 
tramways, with sufficient opposition to warrant the 
inference that the Commissioners’ suggestion will 
not be acted upon before the case for the canals 
has been carried a great deal further than at present. 

It may be as well, before entering more into 
detail on any one point of the subject, to sum- 
marise the recommendations of the Majority Report. 
In the first place, the appointment of a Waterway 
Board of from three or five Commissioners is 
suggested. This Board would consider the whole 
question of inland navigation with the object of 
bringing out of the present chaos of canal systems 
a single organisation intended to compete in 
a material degree with our railways. As stated 
above, the chief part of the report relates to the 
four systems radiating from the Birmingham dis- 
trict, the remainder being left for further considera- 
tion at a later stage of development. The funds to 
be applied to this great undertaking should, it is 
suggested, so far as the acquisition of the canal 
, | properties is concerned, take the form of free grants 
‘| by the State, or loans on long-deferred repayment, 
&e. The funds thus provided the Waterway 
Board would use in acquiring the canals going to 
make up the system on which it is proposed to 
make a start, and money would also be raised by 
loan, by the Waterways Board, to render possible 
improvements, without which no material growth 
of water-borne traffic can be expected. Canals at 
present owned by the railways are recommended 
to be first acquired. 

Such, in brief, is the ground covered by the 
recommendations contained in the Majority Report. 
To this report, however, there are eight dissentients, 
who have recorded, in further reports, some most 
weighty arguments against the adoption of the 


y7 | policy as above stated. The chief points raised in 


the Minority reports, rere them collectively, 
though they differ so materially that treatment in 
this fashion is somewhat hazardous, are : objection 
to the expenditure of public money in fostering 


s99| competition between private and State - owned 


undertakings ; the futility of drawing comparisons 


‘between the conditions, as regards traffic on canals, 
‘ontinent of Europe ; , 


obtaining here and on the 








objections to the suggested further control of our 
railways in order to prevent competition to the 
detriment of the revived canals; objection to the 
fostering of one section of trade at the expense of 
others ; the improbability of the large growth of 
canal traffic anticipated ever being realised, or, 
therefore, of any return on the anticipated expendi- 
ture, &c. 

Mr. J. F. Remnant, Mr. R. C. H. Davison, and 
Mr. J. C. Inglis each submits a lengthy report 
adverse to the recommendations of the majority of 
the Commissioners. Mr. Remnant’s objections are 
based largely upon purely economic considerations, 
to the effect that water traftic has been superseded 
by the more efficient system of the railways. Mr. 
Davison lays stress on the point that if State 
assistance is given to one system of transport, it 
should, in equity, not be withheld from the other. 
Mr. Inglis’ report extends over some twenty- — 

ges of the Blue- Book, and discusses in detai 
fas number of interestin points bearing on both 
the historical section of the main report and the 
probabilities of the future. The arguments of the 
various sections of the minority are set out at 
considerable length, as is only just, for the whole 
plan suggested by the majority is hypothetical, 
and based, too, on very weak foundation. 

It is pointed out that the demand of the traders 
is not for facilities for canal traftic for any direct 
advantage that this traffic has over railway facili- 
ties, but for the indirect advantage that competi- 
tion, stimulated by such traftic and facilities, would 
lead to the lowering of rates. Lower rates is, as 
a matter of fact, the traders’ aim. This object, 
according to the majority of the Commissioners, 
is to be attained by payment of vast sums out of the 
public purse. No estimate is ventured on in the 
report as to the probable cost of acc as the canals 
of the system with which it is rst proposed to 
grapple; but the cost of ‘‘improving”’ it—t.e., bring- 
ing it up to a state in which it might be expected 
to be sufficiently serviceable to promise remune- 
rative working—is put at no less than 17,500,0001. 
This sum—which, as we have pointed out, includes 
no estimate for acquisition—likewise omits all con- 
sideration of such necessary improvements as the 
provision of additional wharves, docks, warehouses, 
unloading facilities, barges, tugs, &c. It relates, in 


fact, merely to the improvement of the waterways, so’ 


that traffic in 100-ton barges over all lengths, and of 
larger boats over certain lengths, may be possible. 
This sum of 174 millions sterling is, therefore, 
merely a portion of the expenditure involved even 
by the suggested scheme, which, again, has relation 
to no more than 1048 miles of inland navigations 
out of 3639 existing in England and Wales. As 
the present estimate only covers a part of the 
necessary expenses, the final amount to be paid by 
the country by the time the complete system of 
inland navigations shall have passed into the hands 
of the Waterway Board cannot even be roughly 
guessed at. 

Objections to entering thus blindly upon any 
policy entailing such vast expenditure scarcely need 
emphasis, and the country should demand ampler 
proof of the advantages to be gained thereby before 
allowing itself to be committed to so radical a 
departure from accepted national habits. 

n the past the competition between the rail- 
ome and canals has been an economic one. The 
system of transport best suited to the needs of the 
country has won the day. To use the national re- 
sources to revive a system proved to be economic- 
ally inexpedient is contrary to all sound policy. 
The Commissioners themselves lay stress upon the 
point that the whole enterprise should be considered 
from the point of view of a business proposition, 
Yet they make the unbusinesslike suggestion that 
the State shall make free grants in order to acquire 
the canals, and shall artificially restrict competition 
by the railways, while they base estimates on very 
we! expressed opinions of interested parties. 

‘he differentiation by the State of transportation 
by land and water is invidious. The community, 
of course, needs cheap transport, but this will not be 
widely develo by the adoption of the plans sug- 
gested in the Majority Report. The improvements 
recommended for the main arterial systems radiat- 
ing from the Birmingham district will benefit only 
such sections of the trading community as have 
direct access to these trunk canals. Traders in the 
eastern, southern, and northern counties would not 
benefit, but would be contributing to funds devoted 
to fostering competition which would tell against 
themselves. This is unsound discrimination. The 
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extent of its effect may be gauged by the statement 
that the proposed improvements relate to only 
1048 miles of waterway, compared with the railway 
system serving traders in England and Wales of 
some 16,0C0 miles. The abstraction of traffic from 
the railways along the canal routes would prevent 
the lowering of rates in other districts, for the rail- 
ways would have to endeavour to maintain the small 
returns they now show by every means in their 
power. Similarly the adoption of such a canal 
policy might easily lead to a curtailment of the 
facilities offered by the railways, who would not 
venture upon new developments, for fear of the 
possible use of public funds in a manner inimical 
to their interests. 

In France, be it noted, the State makes no 
invidious distinction between rail and water trans- 
port. If it encourages the weaker and less 
efficient system, by restricting competition on the 
part of the more powerful agency, it meets the 
situation frankly by guaranteeing interest to the 
railway. No such guarantee is suggested for this 
country. In fact, the policy proposed appears to 
be based not on friendship for the canals, or care 
of the interests of the traders of the country at 
large, but on a one-sided system which will bene- 
fit perhaps a few traders and will not assist the 
majority, will put the country to a great deal of 
expense, with no certain prospect of adequate re- 
turn, and will certainly be unjust to the railways. 
If the lowering of rates be the sole object in 
view, it is —— allowable to put forward the 
suggestion, raised also by certain of the dis- 
sentient Commissioners, that something might be 
done in this direction by the much more straight- 
forward and less wasteful method of remitting to 
the railways some of the heavy burdens they at 
‘agenes bear. Under suitable control this could 
pe easily managed, and the relief thus afforded 
would enable lower rates to be charged. The 
railways of the United Kingdom pay some 4} mil- 
lions sterling annually in rates and taxes, about 
ten times the amount paid per mile by the 
Prussian railways. In some countries the autho- 
rities have even gone to the length of rendering the 
railways assistance in their development. Here, on 
the contrary, development proceeds in spite of dis- 
couragement offered by the parties ultimately to be 
benefited. Though every useful development of 
the railways is already met by increased taxation, it 
is now proposed to make certain canals and water- 
ways a free grant and to bolster them up at the 
public expense for what can only be considered as 
very problematical returns. 

There is no adequate proof in the report that 
there will ensue any such development as that esti- 
mated to warrant the enterprise. There is as yet 
forthcoming no sure basis on which to formulate 
estimates. The estimates rely, for instance, on 
a suggestion put forward, that several millions of 
tons of coal would come to London by canal if 
efficient and cheap transport were ensured on the 
arteries it is proposed to deal with. But would it? 
At present something over 7 million tons come 
up to London by rail yearly, 8$ millions by sea, 
and only 18 or 19 thousand tons by canal. No 
increase of the latter by three or four millions 
would be allowed to occur without keen compe- 
tition on the part of both railways and sea trans- 
port. The service offered to the traders by canals 
can, for this traffic, compare in no way with that 
given by the railways ; while sea-borne traffic will 
probably always hold its own round our coasts for 
certain purposes. There are in London 155 rail- 
way dépots for coal at which the trader may receive 
and keep, for short periods, small stocks. The 
in gat canal traflic is to be carried in 100-ton 
urges, Which would mean, of course, much larger 
single consignments than traders are now accus- 
tomed to handle, 80 per cent. of the coal traftic on 
the London and North-Western Railway, for in- 
stance, being in consignments of less than 20 tons. 
Again, the collieries of this country have invested 
many millions sterling in coal-wagons. ‘‘ A” rates 
are commonly quoted on the assumption that the 
trader provides the wagon. But the canal charge 
would either have to include a charge for the pro- 
vision of the boat, or the collieries would have to 
incur further expenditure in order to provide barges 
themselves. It is not to be expected that the 
collieries would willingly incur either of these addi- 
tional expenses with their wagons standing idle. 

The point is raised above of the number of rail- 
way coal dépéts existing in the London area. No 
canal system can expect to compete in the provision 





of facilities of this nature, with the result that 
fewer dépéts would mean longer haulage for delivery. 
This, in turn, would mean additional expense, while 
additional expense over present methods of despatch 
at most of the collieries would be involved in getting 
the coal to the canals. Taken all round, therefore, 
it is exceedingly questionable whether this great 
canal coal traffic would develop. It is also equally 
questionable whether traftic of other forms would 
grow largely. The facilities of cartage, warehousing, 
and service, not only to the very doors, but right 
within the doors of special workshops, of large 
manufacturing plants, given by the railways can in 
no way be equalled by canals ; while for modern 
trading conditions involving small stocks, small con- 
signments, quick transport, and prompt collection 
and delivery, the smaller unit of the railway wagon 
is much more serviceable than the 100-ton barge. 

The 100-ton barge is the unit decided upon by 
the Commissioners. There is, however, nothing to 
show that traffic in such sized boats will pay. On 
the main routes on the Continent such boats have 
been abandoned as uneconomical, and larger boats 
are in use, as they are also in the United States. 
However, larger boats would, in the Birmingham 
district, involve improvements of absolutely pro- 
hibitive cost. Though at present there appears to 
be some slight assurance that the water supply is 
commensurate to the needs of the proposed system, 
it seems certain that it would be inadequate, with- 
out recourse to expensive methods, for any enlarge- 
ment of the scheme, supposing traffic developed to 
an extent as to warrant the use of larger barges. 

Above it is mentioned that the Commissioners 
desire that the undertaking be considered in a 
businesslike manner, and they make the reason- 
able suggestion that local assistance shall be sought 
in any development undertaking. They can give, 
however, no cheering prospect of the local financial 
support of those interested ever being forthcoming, 
the general attitude apparently being apathetic, or 
the risks being considered too great to warrant in- 
vestments of this nature. 

These, and other points which we might raise, 
all tend to show that the Majority Report of the 
Commissioners is no sound solution of this economic 
problem of internal transport. It appears rather 
to be an expensive makeshift of chimerical benefit 
to the community. The Commissioners themselves 
confess that they have little sure ground to work 
upon in estimating for the future. The departure 
proposed as the solution is of questionable efticacy, 
and certainly is no permanent remedy. A similar 
and better end might be more easily obtained by 
other means, and it is to be hoped that before any 
such policy is embarked upon an endeavour may be 
made—if, indeed, it be possible—to obtain a closer 
estimate of the risks to the country and disturbance 
of trading conditions its adoption would involve. 








HEAT TRANSMISSION IN PIPES. 

In our issues of February 5 and 12 last we 
= a lecture delivered by Professor J. T. 
Nicolson, of Manchester, on ‘‘ Heat Transmission 
in Steam Boilers ”’ before the Junior Institution of 
Engineers, and we commented* on the conclusions 
which Professor Nicolson drew as to the design of 
steam boilers. Simultaneously with Professor 
Nicolson’s research, Dr.-Ing. W. Nusselt, of the 
Technical High School at Dresden, investigated, on 
the instigation of Professor R. Mbollier, ‘‘ The 
Heat Transmission in Pipes,” dealing with the heat 
transference from the hot walls of a brass pipe to 
currents of gases, air, carbon dioxide, coal-gas, 
passing through the pipe at various pressures and 
velocities. As the subject is one of great interest, 
we now give an account of this investigation which 
has been printed as a habilitation paper—i.e., a 
memoir on original research-—which entitles the 
author to lecture at the Dresden High School. 

Dr. Nusselt’s brass pipe was provided with a 
steam jacket, and he determined the heat trans- 
mitted to the gas passing through the pipe by 
measuring the rate of gas flow and the mean tem- 
perature riseof the gas. Temperature determina- 
tions of gas currents are a difficult matter, and the 


such measurements. There are various possible 
sources of error, heat conduction along the ther- 
mometer or thermo-couple, friction between the gas 
and the thermometer, and radiation from the hot 
walls through the gas to the thermometer. Inves- 


* See ENGINEERING, vol. lxxxvii., page 185. 





tigating these points with the aid of a vertical cylin- 
der 8 in. in diameter, Dr. Nusselt found that the 
best results were obtained with an electric resist- 
ance thermometer, consisting of a thin wire, 
stretched across the cylinder at right angles to the 
gas current. With thermo-couples sheathed with 
glass and steel too high readings were obtained 
when the gas travelled along the metallic sheaths 
before impinging on the actual thermo-junction. 
It was, moreover, observed that there were differ- 
ences of temperature amounting to as much as 
5 deg. Cent. at different points of a cross-section, 
even in the much narrower experimental pipe— 
which had a diameter of 22 millimetres only (less 
than lin.). The arrangement described below was 
therefore adopted. 

The pipe was a horizontal seamless-drawn tube of 
brass, 26 millimetres in external diameter and 22 
millimetres internal diameter, more than a metre 
in length. The electric thermometer consisted of 
platinum wire, 0.1 millimetre in diameter, wound 
in four turns over a mica cross, which was mounted 
in ebonite on a fine brass tube, 5 millimetres in 
diameter ; this tube passed axially into the pipe 
through a stuffing-box, and could be pushed into 
any position. The brass pipe was jacketed with a 
glass tube, and the temperature of the outer wall 
of the brass pipe was kept fairly constant at a little 
above the boiling-point of water; the readings 
ranged from 101 deg. up to 103 deg. Cent. The 
air and other gas to be experimented upon passed 
into the tube through an elbow. The first point 
at which measurements were taken was 15 centi: 
metres (6 in.) from the elbow, the second point 
half a metre or a metre further on. Sometimes an- 
other pipe, 2 metres in length, was inserted between 
the elbow and point of measurement, in order to 
quiet the eddies. The air came from a compressor 
and three air-chambers ; it was led through heating 
or cooling coils and, on leaving the brass pipe, 
through a throttle-valve and through one of five 
gas-meters for the exact determination of the rate 
of flow. The maximum air-pressure attainable was 
16 atmospheres (228 lb. per square inch). Pres- 
sure gradients were also determined. The mean 
velocity of the air in the pipe varied from half a metre 
to 30 metres (100 ft.) per second, and the mean 
quantity of heat transmitted per square metre of 
pipe-wall per hour per degree Centigrade varied 
from 7 calories to 270 calories in the many experi- 
ments made withair. The experiments with carbon 
dioxide and coal-gas were conducted at constant 
pressure, but variable speeds. 

The results show the expected increase in the 
quantity of heat transmitted a with the rising 
velocity of the gas current w. In the experiments 
conducted at low pressures the curves for low 
velocities and high velocities were not continuous, 
but consisted of two branches which could be joined 
by a short curved portion. By prolonging the two 
branches until they intersected the critical speed 
was found ; in the case of air it was about 
2 metres (79 in.) per second. The lower critical 
speed of Osborne Reynolds would be 1.60 metres 
(63 in.). Reynolds observed two critical speeds 
for the flow of water through pipes: an upper 
critical speed, when the water entered the pipe 
from complete rest through a gently-curved connec- 
tion ; anda lower, when the water entered the pipe 
through a throttled port. According to E. Becker's 
researches,* the critical speeds are but slightly 
marked in the case of gases, and the transition of 
the one branch curve of Nusselt into the other was, 
indeed, gradual, and his critical speed determina- 
tion very approximate. The critical speed of coal- 
gas would, according to Nusselt, be about 4 metres 
per second ; with higher gas pressures the critical 
speeds would become smaller. In practice the 
velocities generally lie above the critical speeds. 

The relation between the heat transmitted a and 
the rate of flow of gas w is, according to Nusselt, 
expressed by an exponential function of the type 
a= A w™. It was found that m had for the 
three gases investigated—air, carbon dioxide, and 
coal-gas—approximately the same value, ranging 
from 0.75 to 0.79, the average being m = 0.75, 


| although their densities were, at_atmospheric pres- 
method involved an inquiry into the reliability of |Sure, as 1: 1.78 : 0.5, and_the density rose in the 
|compressed air to 17. 


The density of the yas 
had, of course, an influence, but it affected the 
coefficient A. Assuming a similar function for the 
relation between density p and this coefficient A, 


* Zeitschrift des Vereines Deutscher Ingeneure, }"s 
page 1133. 
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such that A = Bp”, Nusselt calculated that n = 
0.7936, and B = 5.768. Now, theoretically the 
exponents mand » ought to be thesame, as Nusselt 
deduces at some length in the first part of his 
memoir, and taking 0.7856 as the mean between the 
mand n, the equation can be written : a = B(w p)", 
or a = 5.772 (wp)° * for a mean air temperature 
of 35 deg. Cent. That is to say, the heat trans- 
mitted from the hot wall of a tube to a gas pass- 
ing through it increases in a turbulent stream 
rapidly with the increasing velocity of the flow, 
the relation being expressed by an exponential 
function whose exponent (m=n) is independent of 
the kind of gas and of its density. Ser carbon 
dioxide the coefticient B would be 4.774, for coal 
gas 15.45, for superheated steam (accepting the 
experiments of Knoblauch and Jacob)* 10.79, so 
that the equation for superheated steam would be : 
a = 10.79 (wp)™. 

The influences of specific heat, thermal conduc- 
tivity, and viscosity of the gas do not admit of 
direct experimental determination. Dr. Nusselt 
points out that according to the kinetic theory of 
gases the following relation holds between the 
thermal conductivity A, the viscosity », and the 
specific heat at constant volume c.: A = €n¢,, 
where ¢ isa constant. The value of this constant « 
should, according to Clausius, be 1.25 ; according 
to Maxwell-Boltzmann, 2.5; according to O. E 
Meyer, 1.6027. The experimental determinations 
of « by various investigators give values lying 
within the theoretical limits just indicated, but 
decreasing in the case of air, ¢.g., with rising tem- 
perature, while increasing in carbon dioxide with 
rising temperature. There is, however, a certain 
connection between « and the number of atoms 
in the molecule. Arranging the molecules in the 
order of the numbers of atoms in them—1 (argon, 
helium), 2 (oxygen, nitrogen, hydrogen, c.), 
3 (carbon dioxide), 4 (ammonia), 5 (methane), 
6 (ethylene)—we find 

Numberofatoms= 1 2 3 4 5 6 
e= 2.5 1.74 1.51 1.23 1.28 1.24 

Thus the value of Maxwell- Boltzmann would 
hold for monatomic gases, while for gases of more 
than three atoms the value of Clausius would be 
correct. In all gases the thermal conductivity and 
viscosity are independent of the pressure, and 
they increase with rising temperature. The result 
of these considerations, in which Dr. Nusselt 
refers also to the researches of Joule, Ser, Stanton, 
Lees, and F. Weber, is that the heat transmis- 
sion a increases strongly with increasing specific 
heat of the gas, and increases to a smaller amount 
with increasing thermal conductivity, while the 
influence of the viscosity seems to be very small. 
If \ wall designates the thermal conductivity of the 
gas close to the hot wall—i.e., at the temperature 
of the hot wall, c, the specific heat at constant 
pressure, and d the diameter of the pipe, then 
Dr. Nusselt’s final equation is 


a = 15,99 wall (“2 


qo-24 
metre per gramme of gas and hour. 


An inquiry by Dr. Nusselt into the thermal con- 
ductivity of heat-insulators was noticed a year ago.t 


0-786 ‘ 
calories per square 





THE COMMAND OF THE AIR AND ITS 
EFFECT ON LAND WARFARE. 

THe attitude of some of the Continental Powers 
as to flying-machines for warfare, and the fact that 
much experimental work is being done in France 
and Germany, as well as in this country, justifies 
further consideration of the effect which acroplanes 
and dirigible balloons may have on land warfare, a 
subject to which we referred in a recent article 
(page 793 ante). The points of direct importance 
are as to what factors the ultimate command of the 
air will depend on, and what effect it will have on 
land warfare. 

_ Taking the latter point first, we may probably quite 
disregard the idea of balloons being used to drop 
bombs into towns for the saRe of wantonly destroy- 
ing private property. It is quite true that a small 
amount of damage might be caused in this way, but 
it 1s not likely that it would be very great, certainly 
not enough to materially affect the issue of a war. 
Wanton destruction of private property has often 
heen tried in warfare, but the effect has usually 
only been to embitter the struggle. There are, 

* See ENGINEERING, vol. Ixxxiii., 472. 

t Ibid., vol. Ixxxvii., page 6. — 


however, other and more legitimate ways in which 
the command of the air may probably be the 
deciding factor ina war. The first of these is the 
facility it gives for ascertaining an enemy’s disposi- 
tion and movements. This is of the utmost 
importance in war, and there is no doubt that a 
very large army might easily be completely para- 
lysed by a very much smaller one if the latter could 
always ascertain the enemy’s movements without 
revealing its own. In fact, in many cases the 
amount of superiority which the force without 
flying-machines would require from this cause alone 
would be overpowering. The position would, in fact, 
be the same as that of a blind man boxing against 
a man who could see. Besides getting informa- 
tion as to an enemy’s movements, flying-machines 
may be of enormous use in war by acting on an 
enemy’s communications. A modern army, espe- 
cially of large size, is absolutely dependent on its 
communications for everything that makes it of any 
use as a fighting force. The amount of food alone 
which is required is very large, and, of course, 
without this the army cannot live, let alone fight. 
But besides food, huge supplies of ammunition and 
stores of every kind are required. The expenditure 
of these gets greater every year, as the material of 
war gets more complicated, the rate of fire greater, 
and the expenditure of every kind more lavish, and 
without a steady stream of supplies pouring into it 
an army is helpless. Even in the American civil 
war, the Northern armies were often very much 
hampered by the raids of the Southern cavalry, who 
destroyed the railways, bridges, roads, &c., on 
which their supplies depended. The amount of 
damage which could be effected by cavalry would, 
however, be nothing to what could be done by 
flying-machines, owing to the superior speed of the 
latter, the fact that they can move over any sort of 
country, and that probably much larger weights 
can be carried than could be ona horse. No doubt 
if communications were short, they could be pro- 
tected by leaving enough men on them, but this 
means (1) that the army could never move far from 
its base ; (2) that a very small proportion of the total 
army could be at the front. There would probably 
be many minor ways in which flying-machines could 
also cause inconvenience and loss to an enemy. 

One point of great importance is that the use of 
flying-machines will render the command of the 
sea of much greater importance than it has 
hitherto been. So far command of the sea has 
given no direct power of attack on land, except the 
power of subjecting a very narrow strip of coast 
to gunfire. This is practically useless, and so the 
direct power of attack on land is nil. It is true 
that command of the sea has often decided a war 
by interfering with trade, and so bringing about 
exhaustion, and this result is accentuated by the 
fact that such command gives the power to land 
troops at any point without warning—a matter 
of enormous importance. The use of flying- 
machines, in conjunction with command of the sea, 
will, however, increase the striking distance by 
the amount of the radius of action of the flying- 
machine. There is no reason why the latter 
should not, in the future, start from a ship as well 
as on land, and therefore the fleet would form their 
base of operations. Thus, supposing that the 
flying-machines were capable of flying 300 miles, 
it is obvious that they would have a striking 
distance of 150 miles from the coast in any 
direction, which might be a very serious matter for 
some nations whose military power is at present 
very great. 

Obviously the way to combat flying-machines 
will be to build opposing flying-machines, and the 
command of the air will have to be fought for as 
has been the command of the sea. There will be 
fights in the air consisting of single engagements, 
and possibly of pitched battles between fleets of 
airships. What form the future fighting machine 
of the air will take it is impossible to forecast, and 
whether the navigable balloon will have any vogue, 
or whether the areoplane will be universal, is doubt- 
ful. At present it appears as if the latter would 
be the case, owing to the areoplane being faster, 
quicker at turning, harder to hit, and very much 
cheaper, the latter point always, of course, ensuring 
a numerical superiority, with the same money spent 
on each type of airship. 

While it is not possible to see what form the 
future flying-machine will take, we can make some 
forecast as to what countries are likely to be most 
successful. The command of the air will depend on : 





(1) the men; (2) the material. Without men of 


nerve and skill to handle them, fiying-machines will 
be useless for fighting or any other purpose. Again, 
without the flying-machines it is obvious that men 
cannot fly, and are therefore useless for air-fighting. 
The position is, in fact, exactly the same as that of 
command of the sea. This has depended on men of 
cool daring to man the ships, combined with a well- 
trained industrious body of civilians at home to 
supply the ships, ammunition, and other necessary 
stores. As regards the men, fighting in the air will 
apparently need essentially the same qualities as are 
required for navigating and fighting on the sea. But 
however good the men are, they are quite useless 
without material. In the case of flying-machines, 
as in the case of ships, this resolves itself simply 
into a question of money. Those who spend the 
most money are in the position to get the most 
numerous and best-equipped ships, and will be in 
the same position as regards flying-machines. In 
the case of war in the air, as at sea, success will 
depend not only on plenty of material to commence 
with, but to supply the wastage of war, which is 
enormous, and gets greater and greater as the 
material gets more complicated and expensive. In 
all modern war success depends even more on the 
civilians at home supplying the fighting force with 
the various material it requires than it will on 
the actual fighting force itself; but at sea this is 
far more the case than on land, and in the air will 
probably be more so still. 

As far as can be seen, therefore, the net result 
of war in the air will be to very greatly increase 
the offensive power of those nations which now 
have command of the sea, and to make the huge 
Continental armies of very much less value than 
they have been. In fact, the time may not be far 
distant when no numerical superiority will avail 
against a small, well-equipped army having com- 
mand of the air. 








LAW RELATING TO “OFFER” AND 
* ACCEPTANCE” TENDERS. 

Ir frequently happens that in preliminary nego- 
tiations leading up to the execution of contracts, 
engineering firms, Tike other contractors, find them- 
selves involved in misunderstandings and difti- 
culties ; and some consideration of a few of the 
points of law affecting offers and acceptance may 
therefore be of practical interest. Misunderstand- 
ings are liable to occur on a variety of points. It 
may be, for instance, that a mere ‘‘ quotation ”’ is 
wrongly understood by the parties to whom it is 
sent, as a firm offer which they imagined their 
acceptance had made a binding contract. As an 
example, the plaintiffs in a certain case wrote to the 
defendants as follows :—‘‘ Please give us your quota- 
tion for 3000 yards of canvas to enclosed sample, 
or near, and your shortest time of delivery.” To 
this the defendants replied :—‘* We enclose sample 
nearest we have to match yours. Our lowest 
price is 48d. per yard. Delivery, 3000 yards in five 
or six weeks.” On receipt of this the plaintiffs 
wrote :—‘* Please get made for us 3000 yards 
canvas as per your quotation 48d. per yard. 
Deliver same soon as possible.” They concluded 
their letter with references to their financial posi- 
tion, and asked for other quotations. The order 
was never executed, and the plaintiffs sued. The 
Court held that there was no completed contract, 
and that the defendant's letter was a quotation only. 
It will be observed that in this example there was 
no mutuality, 4 point essential to the making of a 
binding contract. The defendants did not actually 
offer the goods, but only said, ‘‘Our price is so- 
and-so, and delivery takes five or six weeks.” The 
loose phraseology used by both parties was at the 
root of the trouble. 

In the ordinary mercantile contract, made by 
carefully-worded correspondence, A makes an offer 
by letter, and B accepts it unconditionally, and 
thus, from the posting of B’s letter of acceptance, 
the contract is complete. This principle governed 
a case in which the plaintiffs had proposed to effect 
an insurance with the defendant company. The 
defendants accepted the proposal, and informed 
the plaintiffs they would forward the policy as early 
as possible. The plaintiffs’ premises were burned 
down before receipt of the policy, and they then 
wrote to the defendants it was needless to draw 
up a policy. Before the defendants had received 
the letter, however, they had executed a policy 
and forwarded it to the plaintiffs, and dated it 

rior to the burning of the premises. It was held 





in this case that the defendants were bound by 
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their contract, which was not affected by any 
subsequent letter. 

The legal principle underlying a tender is that a 
person who offers delivery of goods is prepared to 
undertake delivery. If the tender is, as is usually the 
case, an offer made in response to a public adver- 
tisement, and to the specifications of the firm, or 
corporation, or public institution requiring supply 
of certain goods, it is well understood the parties 
to whom the tender is sent are in no way bound, 
in most cases, to accept the lowest or any particular 
tender. The invitation to tender, whether made in 
a public advertisement or privately, does not carry 
with it any promise to deal with the persons who 
tender. The rule holds that the lowest or any 
tender need not necessarily be accepted, and the 
rare exceptions to this occur only where a ‘‘ custom 
of the trade ” to the contrary can be proved. 

Sometimes, when a person makes a tender to 
purchase, he seeks to secure the purchase by offer- 
ing a certain sum in excess of the highest amount 
offered by other proposing purchasers. That this 
is a bad mistake was proved in a leading case—viz., 
South Hetton Coal Company v. Haswell. In this 
action the liquidator of the defendant company 
called for sealed tenders for the purchase of certain 
property of the company, and wrote to the two 
parties who sought to purchase that ‘‘he would 
accept the highest money tender he received.” One 
of the tenders was 31,0001., and the other was 
to the effect that it would be ‘‘such a sum as 
would exceed by 2001. the amount this day offered 
by the other proposing purchaser.” Now, as the 
liquidator of the defendant company had promised 
to accept ‘‘ the highest net money tender,” the offer 
to purchase at a price not definitely specified did 
not answer the description of the tender invited, 
and it was therefore invalid. The decision of the 
Court of Appeal properly repudiated the idea that 
one proposed buyer should by such means obtain 
an undue advantage of competitors. 

In considering the law relating to tenders, it is 
important to note that acceptance of the tender 
does not make a contract. Up to the time of the 
execution of the contract it is possible for the 
party inviting the tenders to withdraw his ac- 
ceptance. In the case of Bozson v. Altrincham 
Urban District Council, the defendants advertised 
for tenders for certain town sewerage works, and 
one of the conditions was that the persons ten- 
dering should execute a contract and enter into 
a bond for the due performance of the work. 
The tender was accepted by seal, but before the 
contract was executed the council declined to 
proceed, and the Court of Appeal upheld their view 
that they were not bound. ‘This was, no doubt, a 
necessary provision, and it is clearly good law. 








RECENT WARSHIP TRIALS. 

THis year four British battleships have been 
tried, as against six last year, and in Table I. we 
give the general result of the steam tests of these 
ships, all of which are of the Dreadnought class. 
The Téméraire and Superb belong to the first 
trio which followed the completion of the Dread- 
nought, the third vessel—the Bellerophon—having 
been tried in the preceding year. The St. Vincent 
and Vanguard belonged to the second trio; the 
other vessel—the Collingwood—will proceed in a 
few weeks on her trials. On the completion of the 
Collingwood we shall have in commission—probably 
about April—seven Dreadnoughts in addition to 
the three armoured cruisers of the Invincible 
type. The later battleships show an _ increase 
in size, the St. Vincent being of 19,250 tons, 
while the three ships of the Téméraire class 
were 18,600 tons. The main armament is the 
same, but 4-in. guns have been substituted for the 
lighter weapons in the earlier ships. Still further 
developments have since been made in the three 
Neptunes—which include the Colossus and the 
Hercules—and in the three Thunderers, the most 
recently ordered vessels; but consideration of their 
design belongs to the future in view of the desir- 
ability of maintaining secrecy. 

The aim is to maintain a uniform speed in all the 
Dreadnought battleships, and the maintenance of 
21 knots under the most adverse circumstances 
will be quite satisfactory, alike for strategical and 
tactical purposes. The power of the machinery, 
therefore, has been increased only as much as is 
necessary to enable this result to be achieved 
with increased displacement. Thus in the case of 


horse-power, but now we have advanced to 27,000 
shaft Luabeopene. In the ships tried during the 
year the speed on the full-power test was within 
a fraction of 22 knots; on the trial at seven- 
tenths power, 194 knots ; and at one-fifth power, 
134 knots—all most satisfactory. As regards the 
machinery, the newer vessels are without separate 
cruising turbines, but the high-pressure turbine 
has been increased in length; in working at 
higher powers the steam passes through an inter- 
mediate valve to mid-distance along the drum, the 
high-pressure end being then cut out. This has been 
found in practice to work very satisfactorily, and has 
resulted in a reduction in weight ; otherwise ex- 
»erience has been utilised in the design of details. 

ut the general arrangement of the machinery con- 
tinues the same with the four-shaft arrangement, 
the turbines on each side of the centre line being 
arranged to work in series both for ahead and 
astern driving, high-pressure as well as low-pressure 
ahead turbines being fitted. The average coal con- 
sumption at full power is 1.55 lb. per shaft horse- 


consumption of which is excessively high. Thus 
the electric-light engine takes 28 lb. of steam per 
indicated horse-power ; the main circulating engines 
45 lb. per indicated horse-power; and the pumps, 
steering-gear, capstan-engines, &c., 60 lb. per in- 
dicated horse-power, all of which is debited 
against the main engines without any considera- 
tion being given to the power developed by these 
auxiliaries. 

Lately it has become a universal practice to utilise 
the exhaust steam from these auxiliaries either in 
the evaporators or in the low-pressure turbine. By 
thus closing the exhaust to the auxiliary con- 
denser, the improvement in the economy varies 
with the power. The recent trials have shown 
that at about 4000 horse-power the closed exhaust 
reduces the steam consumption by 28 per cent. of 
that working with open exhaust. At 7000 horse- 
— the saving is 18 per cent., and at 11,000 

orse-power 16 per cent. It may be accepted that 
the efficiency of the turbine has not yet reached 
its maximum, satisfactory as it undoubtedly is 
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power per hour in the case of the four battleships | 
tried this year. The Superb returned the lowest | 
rate—-1.38 lb.—while the highest is the Téméraire | 
—1.741b. No doubt, with experience, all the vessels | 
will be able to attain the same good result as the 
Superb. The steam consumption for the turbines 
alone has now been reduced to about 12 Ib. per hour 
per shaft horse-power, as compared with 13} Ib. in 
the case of the Dreadnought—a consequence of the 
experience gained in the earlier vessel. 
thirty hours’ trial, at 70 per cent. of the total 
power, the coal consumption averages for the four 
ships 1.73 lb., and at one-fifth power 2.61 lb. per 
horse-power hour. 

No machinery can be designed to be equally 
economical at all powers, and this applies to turbine 
as well as reci ting engines, and in the Navy 
it is more difficult to achieve high economy at 
low power than in the merchant service, because 





the Dreadnought the legend power was 23,000 


of the large number of auxiliary engines, the steam 





On the | 


—was an experimental boat, with which a long 
series of trials was undertaken with different types 
of propeller, and ultimately, we believe, a speed 
of over 35 knots was achieved. Four of the tor- 
pedo-boat destroyers were of the 33-knot class, and 
it will be seen from the results recorded in the ad- 
joining Table II., that the speed was easily ex- 
ceeded. The two other destroyers in the list 
were of 25} knots speed, and were bought into 
| the service to take the place of corresponding ships 
| which had keen lost. : 
Ten torpedo-boats wére tried, as compared with 
‘thirteen in the previous year. These vessels were 
| guaranteed to steam 26 knots, and it will be seen 
‘from Table III. that in all cases they exceeded 
this, three of them reaching 27 knots. It w' 
be understood, of course, that in all cases the tria! 
were carried out under severe conditions as to loa’. 
&c., so that there will be the greater probability 
the vessels maintaining their trial speeds when 
|in active service. In all cases the consumption 


j of oil fuel was economical, and in every case 
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the conditions were met, the feature here, as in 
the case of the larger ships, being high efficiency, 
whether regard be had to the power for a given 
quantity of fuel, or the speed per unit of power, 
conditions which indicate that the best is being 
realised both by Sir Philip Watts, the Director of 
Naval Construction, and by Vice-Admiral Oram, 
the Engineer-in-Chief of the Fleet. 








NOTES. 
THe ARGENTINE GOVERNMENT AND INTERNATIONAL 
ComPETITION IN Navat Desten. 

In common with the naval shipbuilding firms of 
all maritime countries, our naval construction com- 
panies have ever been willing to enter into compe- 
tition, in design and price, for the building of 
warships for foreign Powers ; and the advantage is 
thus very great to such foreign Powers, as they 
secure the benefit of wide experience in design and 
construction. This is particularly valuable at the 
present time in view of the rapid advance made, 
especially in Britain, not only in armaments, but 
also in propelling machinery. All the firms enter 
the list on the sporting chance of being remune- 
rated by the acceptance of their design, believing 
that the information supplied will be regarded by 
the respective Governments as secret, so far at 
least as all other competitors are concerned. In 
view of this a statement which has been made by 
a French naval paper must be regarded as exceed- 
ingly grave. But this French journal—Le Moniteur 
de la Flotte—is one of the most reliable of journals, 
being scrupulously careful in the infermation sup- 
plied. The statement which they make (which has 
been copied by the Times) ought to be carefully 
investigated’ hy the authorities concerned. We 
content ourselves by quoting the statement without 
furthercomment. ‘* We have frequently spoken of 
the two Argentine 25,000-ton battleships which must 
be built in reply to the recent Brazilian battleships ; 
negotiations are in progress with’ the builders of 
several Powers, but they have not yet come to a 
head, and, from what we learn from our corre- 
spondents, we fear that they will last a good long 
time yet. The French, German, and English ship- 
builders, who have already been asked three times 
for very detailed plans, genera‘ly complain of the 
Argentine Commission which sits in London. It 
would appear that the secret is not sufficiently 
kept on the successive proposals presented by the 
French and foreign builders. It is even maintained 
that competitors have got knowledge thereof, and 
the interested parties regret this, more especially 
as the order seems from the very beginning to have 
been reserved for Italy. Now the Argentine 
actually asks for a fourth project from each con- 
structor.” 


WoRKMEN’S PENSIONS IN FRANCE. 


It has been rightly said—so reports the Moniteur 
Industriel—that social reforms cannot be under- 
taken by political parties. Experience, moreover, 
shows that the saying is perfectly true. It is 
therefore a most dangerous proceeding to entrust 
politicians with the framing of certain laws which 
inay have most serious consequences upon agri- 
culture, commerce, and industry. We are quite 
——— to grant, says our contemporary, that 
*arliament should finally sanction a scheme, but 
when economic interests are in the balance the 
establishment of principles should be entrusted to 
committees who stand completely outside all party 
considerations, and who by that reason are able to 
carry out impartial investigations and open-minded 
studies of the problems involved. When this line 
is not followed the result is always a plunge into 
the unknown. Recently a scheme of workmen’s 
pensions was started in the French Senate, and not 
one single inhabitant of the country has the least 
dea as to what are the employers’ or even the 
workmen’s ideas as to the scheme. This is not 
through lack of committees and trade unions who 
take interest in the question. We do not believe, 
says our contemporary, they have been ap- 
proached. Further, two points have been ignored 
—thriftiness and its manifestations, and the work of 
the mutual benefit societies, which has been going 
on for over half a century. The savings banks give 
the measure of the Frenchman’s thriftiness ; these 
banks hold at the present time over 180,000,0001., 
paid in by twelve million depositors, figures which 
afford a proof that the working members of the 
community are able to put by a reserve for evil 
days. Thriftiness is a virtue of the Latin races. 





Will this virtue remain when the promise of a pen- 
sion is held out indiscriminately ? Nobody can tell, 
for there are no elements at hand for solving the 
problem. Such points have received no consideration 
whatever; legislators apparently ignore the fact that 
they take upon themselves the charge of souls when 
they deal with such important questions. The same 
uncertainty reigns in regard to the effect upon mutual 
benefit societies—the most honourable organisations 
of civilised countries. 


Rariways IN Frencu Inpo-Cuarna. 


The developments in the Far East are causing 
the geography of that part of the world to be 
studied more carefully, but still the majority of 
people have still very hazy ideas on the subject, if 
we except the main ports and towns. French 
Indo-China receives very little attention in this 
country, partly, perhaps, because it is under the 
Government of France, and its business affairs 
are chiefly in the hands of Frenchmen ; but its 
position relatively to China proper, and to Siam, 
gives it great political importance, and it is 
certain to have in the future increasing com- 
mercial importance. It consists of the posses- 
sion of Cochin-China, the four protectorates of 
Tonkin, Annam, Cambodia, and Laos, and the 
territory of _ Kwang-Chow-Wan, leased from China. 
Cochin-China is the most important of these divi- 
sions from the point of view of foreign commerce. 
There is a British Vice-Consul at Saigon, the 
capital. Tonkin comes next in the volume of its 
trade. It contains the second port of Indo-China, 
Haiphong, and the seat of the Government-General 
of the whole—Hanoi. It is also interesting in view 
of the ibilities which it affords of reaching the 
trade of the southern provinces of China. Annam has 
its capital at Hué, where is the palace of the King, 
who nominally reigns over both Annam and Tonkin. 
Hué has railway communication with the port of 
Tourane, Cambodia (capital Penompein). It also 
is ruled over by a King under French protection. 
The Laos Protectorate is still most undeveloped, 
lacking population. Kwang-Chow- Wun, though ad- 
ministratively a part of Indo-China, is geographic- 
ally quite distinct from it. It is a free port, and 
no statistics are available as to its foreign com- 
merce, but it is not very large. The population of 
Indo-China is now estimated at about 16,000,000, 
but as no regular census has ever been taken, this 
figure cannot be relied upon as accurate. A recent 
Foreign Office report gives details of the trade of 
Indo-China, but as these interest very few of our 
readers, we must refer those who wish to consult it 


to the report itself, not only for these details, but | w 


also for others relating to industries. It may be 
noted, however, that British merchants are not 
likely to do much trade so long as the heavy tariff 
which protects French imported goods remains in 
force. The development of the railways may have 
an important bearing on the trade of China, There 
are at present nearly 800 miles of railways com- 
pleted and open to traffic in Indo-China. The one 
from Haiphong to Hanoi is 65} miles in length, 
and it has been extended along the Red River 
to Laokay (184 miles) and will ultimately penetrate 
to Yunnan. Another railway has been built from 
Hanoi to Langson, and the frontier of Kwangsi, 
so that it is evident that the object of these rail- 
ways is to afford an opening for French goods into 
China. For the development of the internal trade 
of Annam a railway 202 miles in length has been 
constructed between Hanoi and Vinh, and another 
from Tourane to Kwangtri, 108 miles in length. 
Various causes have delayed the work of railway 
construction on the South Annam coast line which is 
to connect Saigon and Phantiet, a distance of 147 
miles; it has at present reached Song-dinh, a distance 
of about 83 miles. Another railway connects Saigon 
and Mytho, a distance of 44 miles, and is evidently 
intended to be the beginning of an extension to 
Cambodia, if not ultimately to Siam. Light rail- 
ways and tramways, for local purposes, have been 
built in several parts of Indo-China. Although the 
direct trade with Britain is small, the conditions 
in Indo-China are worthy of attention, as a great 
portion of the trade is carried on with our Eastern 
possessions. India sends raw cotton, cotton yarns, 
and gunny bags. Hong Kong and Singapore be- 
tween them had, in 1907, over 42 per cent., and in 
1908 about 40 per cent. of the total trade (imports 
and exports combined), and it is evident that a not 
inconsiderable contribution to their commerce and 
prosperity (especially in the case of Hong Kong) 
was supplied to them by Indo-China. 





THE LATE MR. GUSTAV SELVE. 


WE regret to record the death of Mr. Gustav Selve, 
since 1883 sole proprietor of the brass and ammunition 
firm of Basse and Selve, of Altena, in Westphalia, 
which supplies quite a number of foreign governments 
with part of their coinage, cartridge-cases, percussion- 
caps, &c. These works were established by the father 
of Gustav Selve in 1861, and it is chiefly due to his 
own energy that the firm has extended so considerably 
and has acquired such an importance. Gustav Selve 
was born at Peddensiepen, in Westphalia, sixty-eight 

ears ago, passed through the technical school of 
serlohn—not one of the modern German technical 
colleges—and entered the Biirenstein brass-mill of his 
father. These works are now known as the Metall- 
werke Biitenstein, and still belong to the firm. Water- 
pres is utilised there, and the water-power of the 

nne River is used also at the works at Altena, which 
became the headquarters of the firm in 1866. The 
chief products were brass sheets, rods, and wire. The 
manufacture of metallic nickel and of cobalt oxide 
was soon taken up ; in the beginning of the seventies 
brass cartridge-cases were added, and metal for the 
German nickel coins has been supplied since 1873, when 
these coins were introduced in Germany. Later on 
the rolling of copper and aluminium became impor- 
tant branches, and the development of high-speed 
internal-combustion engines induced Selve to add 
aluminium foundries to his establishments, which had 
rapidly spread to other districts. There are at present 
at Altena three works, known as the Schwarzenstein, 
Linscheid, and Hiinengraben Works; the original 
mills at Biirenstein, two manufactories of Messrs. 
Basse and Fischer at Liidenscheid, and the Hemer 
Works at Iserfohn are also located in Westphalia. 
The Rheinische Sprengkapsel und Ziindhiitchenfabrik 
at Kiippersteg is situated in Rhenish Prussia ; other 
works anes been founded at Salzwedel, in Prussian 
Saxony, and at Elbing, in Eastern Prussia; and the 
Soheliwasten Selve are at Thun, in Swiss territory. 
The whole up of manufactories gives employment 
to 3500 employés. ‘ 

Since 1896 Gustav Selve had, owing to illness, been 
obliged to reside at Bonn, where he died, not far from 
his chief works, in the development of which he con- 
tinued to take a direct interest. Himself a thoroughly 
practical man, he was from the first anxious to interest 
his old experienced hands in the firm, and he did 
much for the welfare and comfort of his employés of 
all classes in years when little attention was paid to 
benevolent institutions. Good schools have long been 
in existence for the children of his employés, and the 
first Prussian sanatorium for consumptives at Hel- 
lersen, in Westphalia, owes its foundation largely to 
his munificence. 








AUSTRALIAN ARTESIAN WATER.—An artesian bore at 

oora, Western Australia, has struck a supply of 
1,500,000 gallons of water per day at a depth of 1236 ft 
Some time since a bore was put down 15 miles north of 
Woora and struck a supply of 1,000,000 gallons per day 
at a depth of 1000 ft., while a Government bore which 
was put down 35 miles south of Woora obtained a supply 
of 2,000,000 gallons per day at a depth of 543 ft. It is 
only a few years since artesian water was discovered at 
Carnarvon, 70 miles from Woora, and now this particular 
water basin is known to extend to the tertiary and recent 
strata, with few breaks, along the coastal plains, to Perth, 
while a copious supply of true artesian water is also 
obtainable in the Collie coalfield area. 





RECOVERY OF VOLATILE SOLVENTS FROM THE A1R.—In 
a paper presented to the Paris Academy of Sciences in 
November, Géorges Claude describesan interesting method 
of po ge from the air the vast quantities of alcohol 
and ether which escape into the air during the manufac- 
ture of artificial silk, celluloid, smokeless powders, &c. 
He estimates that each artificial-silk works alone waster 
a million of francs in the course of a year owing to this 
loss of volatile solvent. As it seemed hopeless to absorb 
these vapours by chemical means, he tried refrigeration 
and compression with marked success. The great trouble 
is the water vapour in the atmosphere, which, if not re- 
moved, would make the refrigerators unworkable. Ab- 
sorption again seemed out of question, but he conducts 
his process so that the water is condensed together with 
a sufficient amount of alcohol or ether to prevent the 
freezing of the water. He exposes the air to a pressure 
of four atmospheres, and sends it through a water-cooled 
tank in which some of the water is condensed, and thence 
into a tubular system, in which the air is further cooled. 
At the top of the tubes, where the temperature is — 90 deg. 
Cent. (-130 deg. Fahr.), practically all the ether and 
alcohol will have condensed, and the air is allowed to 
expand. This expansion takes place in the jacket of the 
system and produces the required degree of cold. Power 
has therefore chiefly to be supplied for compression only. 
In experiments carried out be the Administration des 
Poudres et Salpétres, Claude treated 20 cubic metres of 
air per horse-power hour and recovered 90 per cent. of 
the vapours ; in some cases the air did not contain more 
than 0.5 gramme of alcohol per cubic metre. With such 
a proportion he would recover 300 grammes of ether or 
more per horse-power hour. In his paper, no particulars 
are given of his apparatus. 
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INDUSTRIAL NOTES. 


In view of the recent negotiations for the formation 
of a Conciliation Board in the cotton trades, and the 
possible resumption of negotiations at no distant date, 
in spite of the almost abrupt termination of the last 
conference, the following notes as to wages and hours 
of work will be useful for all those not in the trade 
when such negotiations are resumed. Of course the 
employers and the operatives’ officials are well aware 
of the existing conditions. ‘The facts and figures were 

iven to the International Federation of Textile 
Vorkers’ Associations in the report for December. 
The wages given are in all cases for a full week’s work 
of 554 hours, on the prices paid during the present 
year. The following list is given :— 

Minimum rates of wages — in card and blowing- 

rooms (average counts).—Blowing-room : Combined 
machines, 12s. 6d. and 14s. per week per machine ; 
finisher lappers, 9s. 84d. per machine ; minimum wage 
per man, 1/. 9s. 1}d. Cardroom: Cost per card, ac- 
cording to weight carded per week—average, 2s. 1d. 
yer card; minimum wage per man, I/.9s.6d. Drawing- 
rame tenters: 18 deliveries, 1/. 3s. 5d. ; 24 deliveries, 
1/. 5s. Slubbing-frame tenters: 84 spindles, single 
frame I/. 2s., pairs 1/. 3s. 8d., assistant 11s. ; 100 
spindles, single frame 1/. 3s., pairs 1/. 4s. 9d., assistant 
lls. 7d. Intermediate-frame tenters: 124 spindles, 
single frame 19s. 10d., pairs 1/. 3s. Id., assistant 
10s. 10d. ; 140 spindles, single frame 1/. Os. 5d., pairs 
1/. 3s. 10d, assistant Ils. 2d. Roving-frame tenters ; 
164 spindles, pairs 1/. Os. 11d., assistant (two pairs) 
10s, 5d. ; 200 spindles, pairs 1/. 2s, 1d., assistant two 
pairs lls, Can-tentersa’ wages for taking out cans at 
card fronts, 14s. per week. 

Cotton-spinners.—In the mule-spinning department, 
where the workers are all males, the wages vary accord- 
ing to the sizes of the mules and the counts of yarn 
being spun. Where short mules are in use the wages 
are in some cases as low as 34s. per week, whilst in 
the case of the larger mules it is very common for the 
weekly earnings to be over 50s. The average number 
of spindles in mules spinning twist-yarns is about 980, 
and the average wages about 2/. per week. In weft- 
mules the average number of spindles per mule is 1200, 
and the spinners’ average wages 2/. 4s. per week. The 
general average wages Se all classes of yarns together 
may be taken as 2/, 2s. per week for a spinner mind- 
ing a pair of mules of average size. 

It is usual for each spinner to have two piecers, but 
on very short mules he may only have one, whilst on 
very long mules three may be ee The younger 
of these piecers or assistants, whose ages vary from 
twelve to fifteen years, are paid from 9s. to 13s, 6d. 
per week, the average being rather over lls. 6d. In 
the case of the older assistants, from fifteen years up- 
wards, the wages are from 15s. 6d. to 23s. per week, 
the average being about 19s. per week. 

Beamers, twisters, and drawers.—Beamers: 80 per 
cent, of these people work on weekly wage. For 
coloured cotton ale prices vary. The beamer work- 
ing on all coloured goods will average 30s. per week. 
The wages vary from 28s. to 33s. per week. This 
variation of price is caused owing to varied sorts. 
The 20 per cent. who work on piece rates will average 
on coloured work 31s. 6d. per week. Beamers on grey 
goods will average 28s. weekly, whether on day wage 
or piece rate. 

T wisters.—Twisters, like drawers, have no machi- 
nery to assist them in their earnings, consequently 
their wages depend entirely upon their own speed 
and effort. The average twister will earn 28s. 6d. 
weekly. There are many who can earn over 30s. per 
week, but these are not the average. Some aged 
twisters may not average above 15s. weekly, but the 
average will earn, and do earn, 28s. weekly. 

Drawers.—These wages will average quite 34s. 
weekly. It is all a question of speed and ability of 
the individual. The wages vary from 26s. to 46s. per 
week. In a few cases the 46s. will be exceeded, but 
these are exceptional. This wage is left after the 
drawer has paid his reacher. 

Average Wages of Weavers.—Average wage per 
week per loom: Alhambra and other quilts, 6s. 6d. ; 
Bedford cords, 7s. 14d.; brocades, jacquards, 7s. 1d. ; 
checks, Oxford checks, and so on, 6s. 10d.; cords or 
stripes, plain weave, 6s. 2jd.; crimps, 6s. 64d.; 
dhooties and dobby dhooties, grey or coloured, 
6s. 49d. ; shirtings, printers, camobries, 6s. 04d. ; sateens, 
drills, or jeans, 6s. 79d. ; lenos, 7s. 10}d.; stave-cloths, 
6s. 8d.; fustians, 5s. 10d.; towels,* 9s. 3d.; sheetings, 
8s. 44d.; loop-cloths, 6s. 104d. 

Average weekly wage.—Winder, 16s. 10}d.; warper, 
22s.; reeler, 15s. 4d. 

Reducing the average by 2d. per loom will allow 
for the payment of the tenters engaged by some of the 
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looms. Weavers of either sex, from twenty years of | appellants have 
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age and upwards, attend four looms. The foregoin 
refers to ordinary looms, other than Northrop an 
sheeting looms. 





The Housing and Town Planning Act, 1909, was 
finally passed in the last days of last Session. 
hopes are entertained as to its results. A great central 
committee, it appears, is to be formed, resulting from 
the conference at the Mansion House, with the Lord 
Mayor of London in the chair ; local committees are 
also being formed, Manchester leading the way, to see 
that the provisions of the Act are well carried out in 
the several areas affected. But there is another move- 
ment on foot, and one to be carefully watched, espe- 
cially by the local bodies, official and otherwise— 
namely, the proposed concerted action of the land- 
owners, who are to submit plans for such improve- 
ments under the Act as it contemplates. The volun- 
tary committees which are already being formed will 
be of service in helping to adjust the balance between 


all the parties affected and to see that the provisions are | P 


carried out with advantage to the locality, and with- 
out injustice to the owners of the property included 
in the area of the proposed improvements. 





The Trade Boards Act seems likely to effect the 
purposes for which it was intended, judging by the 
action of the representatives of the largest group of 
industries scheduled in the Act. The wholesale 
clothiers of Lancashire have held two important con- 
ferences in Manchester on the Act, the second of 
which took place last week. At the latter it was 
resolved to call a general conference early in the New 
Year, at the Board of Trade Offices in London, to sug- 
gest certain modifications in the Act, and generally to 
decide as to its administration. At that conference it is 
seepess that representatives of the wholesale clothiers 
rom Manchester, Leeds, Bristol, the Eastern Counties, 
London, and Scotland, should meet the chief officials 
of the Board of Trade, to consult as to the enforcement 
of the Act. One very important resolution was carried 
at the Manchester Conference last week—namely, to 
recommend the Board of Trade to fix a minimum 
rate of wages for the trade, to apply to the whole 
of the United Kingdom, inclusive of Ireland. This 
will effect at once many of the aims of the Act. 
With respect to the proposed amendments to the 
Act, the conveners of the conference held last week 
in Manchester received an assurance from the Board 
of Trade to the effect that no regulations under 
the Act would be put in force until the whole- 
sale trades had been consulted. This is the way 
to smooth the path of legislation when interests are 
affected ; let those involved on all sides be consulted 
as to the provisions to be enforced. In this way the 
parties will be brought together under the officials of 
the department upon whose shoulders rests the duty 
of seeing the Act duly administered and enforced. 





The report of the Boilermakers and Iron -Ship- 
builders is the most cheerful issued for a very long 
time. The total number on the funds was 12,365; 
previous month, 13,449 ; decrease, 1084. The decrease 
is wholly in the number of unemployed. There was 
an increase from 1863 on the sick-list to 2013, and on 
superannuation from 2242 to 2257. The total expenses 
in the month amounted to 8441/. 8s. 6d.—a decrease of 
2350/. 9s. 2d. As an evidence of improved trade, the 
report states that branches which had been asking for 
remittances from the general council are now sending 
money to the general office. Attention is called to 
the fact that the Registrar of Friendly Societies has 
certified the rules in which the society is empowered 
to levy for Parliamentary purposes ; branch officers 
are, therefore, told to deduct the levy in accordance 
with the rules. Some details are given of the voting 
upon ‘‘the Drillers’ question.” The votes against the 
proposed union were only 692. 





The Monthly Record of the Amalgamated Society of 
Tool-Makers, called the ‘‘ Christmas Number,” is of a 
very general character, more or less of the nature of a 
political manifesto, suitable for the present tense 
situation. All the subjects dealt with are treated 
from labour’s standpoint, with special reference to the 
position and conditions of industrial life, such as un- 
employment in Germany and in the United States ; the 
effect of Protection in those and other countries ; the 
land question ; forestry ; the condition of the dwell- 
ings of the workers who are tenants of employers, 
especially of public companies, great trusts, &c. The 
society has now 3876 members—an increase of 168 in 
the month. The reserve funds amount to 13,500/. 


The final appeal in the case of Osborne v. the Amalga- 


weavers, and will give a fair approximate earning per | mated Society of Railway Servants was decided in the 


loom each week. 


House of Lords on the 2Ist inst., as briefly announced 


Young persons of either sex, from fourteen to sixteen | last week. The judgment was delivered by the Earl 


vears of age, attend twolooms. Young persons of either | of Halsbury, ex-Lo 
sex, from sixteen to twenty years of age, attend three | expressing agreement, some with reservations. 
—j result was unanimous for rejecting the appeal, thus 


Chancellor, several noble Lords 
The 


* ‘Towel-weavers never attend to more than two looms. | supporting the decision of the Court of Appeal. The 


High | 
“aT Acts of 1871 and 1876 respectively. 





to pay all costs, a rather severe strain 
on the Amalgamated Bociety of Railway Servants, who 
were Fee eer in damages as well as costs in 
the Taff Vale case. In brief, the decision is that a 
trade union has no right to levy the members for any 


| objects outside of those which come within the mean- 


ing of the objects set forth in the definitions in the 
It is said that the 
decision will seriously affect the Durham and North- 
umberland Miners’ Association and the South Wales 
Miners’ Federation. The chiefs of the Labour Party 
assert that the decision will not seriously affect the 
present situation, for the funds in hand will see that 
party well over the General Election. How will the 
decision just given affect the Boilermakers and Iron 
Shipbuilders, whose rules have been recently certified, 
including the rule for such compulsory levies adverted 
to in an earlier paragraph on this page ? 

The decision, it is estimated, affects 1,250,000 orga- 
nised workers. Some of the unions anticipated the 
verdict by setting up a voluntary system for present 
urposes, as did the Amalgamated Society of Railway 
Servants. It directly affects thirty-three members of 
the Labour Party in the present Parliament, and 
sixteen of the miners’ representatives ; at the General 
Election between sixty and seventy of the Labour 
candidates will be affected. Members of the Indepen- 
dent Labour Party, and of the Social Demucratic 
Federation, and of the Fabian Society, are not in- 
volved. Under all the circumstances, the views of 
the leading labourites may be of interest for refer- 
ence. The secretary of the Parliamentary Committee 
of the Trades Union Congress says: ‘‘ The decision is a 
great blow to labour. It takes from our hands the 
one efficient weapon we now possess. It seriously 
cripples us in our work.” The secretary of the 
General Federation of Trade Unions says: ‘* We shall 
at once seek to recover the ground that has been cut from 
beneath us. A trade union has just as much right to 
draft its constitution so that its funds can be used in 
accordance with the wishes of its members as any 
member of a limited liability company.” Lord James 
of Hereford based his concurrence with the judgment 
upon the rule of the Labour Party that all candi- 
dates must sign the constitution of that party, and be 
subject to all its conditions. 





The representatives of the Durham Miners’ Associa- 
tion and the mineowners arrived at an agreement as 
to the operation and administration of the Mines’ 
Eight Hours Act, but one of the lodges, if not more, 
has called in question the right of the delegates to 
enter into any agreement without reference to the 
great body of the members. 





Before the close of last week the representatives of 
the Northumberland Miners’ Association and of the 
mineowners came to a tentative agreement as regards 
the working of the Act, which comes into operation 
on January 1, 1910, but even this has to be submitted 
to members of the Miners’ Association. It is only 
just possible to get in the votes before the date when 
the Act comes into force—namely, to-morrow. 





It is stated that the miners will not oppose the 
re-election of Messrs. Burt and Fenwick for Morpeth 
and Wansbeck Divisions. If opposition is started on 
labour lines, it will be from the outside, not from within 
the Northumberland Miners’ Association. 


It appears that Sydney was in a sad plight by reason 
of the miners’ strike in New South Wales. In the 
early part of last week there was a failure of gas, for 
the companies could not get coal, and that which they 
obtained was unfit for gas-making purposes. Oil, 
candles, anything that would give a light, were sought 
after, but the effect was small and disastrous. There 
are, it appears, some fifteen trade union officials and 
labour leaders indicted for conspiracy in connection 
with the strike, but the prosecution had not begun 
at date of writing. Some sections of the strikers 
were, it is alleged, to resume work last week, but 
there is no evidence to hand that they did so. Other 
sections were opposed to any concessions whatever. 


At date of writing it has been ascertained that there 
is a prospect of from eighteen to twenty three-cornered 
contests at the General Election in which a Liberal 
and a Labour candidate will be opposed to a Con- 
servative or Unionist. It is thought probable that 
the number will be reduced by the give-and-take 
principle—that is, the withdrawal in some places of 
the Liberal, in others of the Labour, candidate. It 
may be that the recent decision as to the Parlia- 
mentary levy will affect some of the candidates. 





There were some indications last week that the iron 
and steel trades were ming more active. Attend- 
ance at markets and on ‘Change was larger, and in- 

uiries were more numerous ; the tone was also better. 
ut it is now too near the quarterly meetings for any 
spurt to take place until after the New Year dawns. 

Manifestoes have been issued by the General Fede- 
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ration of Trade Unions, the Parliamentary Committee 
of the Trades-Union Congress, and the Labour Party 
on the General Election and the decision of the Lords 
on Parliamentary levies. In general these bodies will 
co-operate in order to secure the support of members 
who will vote for such an amendment of the law as 
will enable trade unions to make levies within their 
rules, and enable them without legal restraint to 
spend such levies for Parliamentary representation, or 
otherwise, within the spirit, as well as the letter, of 
the certified rules of each union. 





In completing the list of appointments for positions 
under the Labour Exchanges Act, it is authoritatively 
stated that places will be found for some women. Of 
course the Act applies to all workers, male and female, 
and, therefore, it is deemed essential that the female 


workers should be represented. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 15. 

Tue volume of business in iron and steel has 
declined during the week, as is usual at this season of 
the year. The last quarter of the year has been 
characterised by very large dealings, and the disposi- 
tion of users of mill and furnace products is to buy 
even more heavily than they have. A conservative 
feeling has been developed recently among buyers by 
reason of assurances given by manufacturers that 
»rices for crude steel products would remain stationary. 
lhe heaviest dealings have been in Bessemer pig. The 
extraordinary purchasers pushed it to 19 dols., and it 
was the intention of the producers to charge 20 dols. 
for January business. The larger interests interposed 
an objection, and declared that the policy of main- 
taining even prices would be of an advantage to the 
steel industry. Hence prices for Bessemer will re- 
main whére they are, although coke and ore will 
advance in price. It is probable, however, that 
foundry and basic iron cannot be held down to fixed 
prices because they are not controlled by such powerful 
influences. In other words, there are too many pro- 
ducers of foundry and basic iron, who will do as they 
please and charge what they can get. In view of this 


possibility, there are a number of inquiries in the | ¥ 


market to-day for these grades. It is probable that 
the larger consumers will buy heavily. In regard to 
iron ore, negotiations are pending for large supplies to 
cover 1910. Quotations are higher for all kinds. 
Several new boats of immense capacity will be in 
service next year. Additional docks and shipping 
facilities will be completed to facilitate shipments. 
Coke has also ahvenail and the lowest price for the 
72-hour foundry coke is 3.10 dols. for early delivery, 
and 3.5 dols. for later delivery. Large purchases of 
coke lands have just been made, which will be deve- 
loped in order to increase coke capacity. Labour in 
the coke fields is still scarce, and the supply from 
Italy is again increasing. 

The high cost of living affects the situation. The 
advance in living within one year is as much as 20 
per cent., though the percentage varies in different 
localities. The rumblings of discontent may not result 
in serious disturbances, but apprehensiong are enter- 
tained by employers as to the possible outcome. The 
workmen on several railway systems have formulated 
their request for an advance which averages 10 per 
cent. The labour organisations are compact in the 
railway service. Sliding-scales prevail in the iron 
and steel industries, and this may obviate any 
trouble. These scales do not prevail in all mills. 
The discontent over the high cost of living might 
extend into all industries when the striking spirit 
first becomes manifest. Discerning men recognise the 
serious possibilities of disturbances over wages, because 
of advances which have been made in all the neces- 
saries of life. Matters are getting worse instead of 
better. Quite a number of large employers have tem- 
porarily advanced wages. The cotton crop is one- 
fourth less than last year, and all products of cotton- 
mills have advanced and are advancing. Wool is one- 
third higher than last year. Wheat is decidedly 
higher, and combinations of bakers are in process of 
formation. Commodities of all kinds are dearer, while 
wages are advanced only in exceptional cases. 


December 22. 

Many railway systems have completed their esti- 
mates for the balance of requirements necessary for 
new work and extensions up to June 30. Some systems 
have completed their estimates for the entire year. 
These estimates include steel rails, material for bridges, 
merchant steel, bar iron, and various kinds of iron and 
steel plate connected with re airing requirements in 
railroad shops. Notwithstan ing the fact that there 
1s a strong upward tendency in prices, it is the 
‘nnounced intention of several railway managements 
not-to buy for delivery for the latter half of the 
year at this time, exce ting for steel rails. Reports 
trom the rail mills show that there has been a 
Steady run of small orders, most of them from the 
smaller companies, calling for delivery during the 


railway building enterprises under consideration b 
the various companies, the outcome of which, with 
respect to orders, will not be known until later in the 
winter, probably during: February. The attitude of 
the legislators at Washington will have some indirect 
bearing upon the earnestness with which railroad con- 
struction problems will be attacked. From present 
indications the year 1910 will show an expansion of 
railway building, but there is not at present sufficient 
data to warrant the expression of opinion as to the 
amount of mileage which may be undertaken on the 
opening of spring. The railroad managers themselves 
lean to a progressive policy in the way of new con- 
struction. he general reports as to trafic and 
earnings are favourable, and there is not such a pro- 
nounced hostility to railway methods. The moditica- 
tion of the Sherman Act along more liberal and reason- 
able grounds is probable. 

Developments during the t week point strongly 
to still higher prices o: finished steel products. Wire 
and merchant steel are selling at higher rates, and the 
demand is heavier than three months ago. The Ameri- 
can Sheet and Tin-Plate Company will erect the largest 
sheet and tin-plate plant, consisting of 50 tin-plate 
mills, at Gary. This company is operating 194 mills, 
while the independent capacity amounts to 90 mills. 
This gives a total of tin-plate capacity of 284 mills, ex- 
clusive of enamelling and stamping companies. There 
are at present under construction in the Pittsburg dis- 
trict 48 mills. The new mills to be built next year num- 
ber 98, exclusive of extensions contemplated by ‘‘ inde- 
pendents.” This means an increase in total tin-plate 
capacity of the country of 33 per cent. A seven-mill 
plant is being dismantled at Anderson, Indiana, and it is 
said that another large mill, where a strike prevails, 
will be removed to Gary. This is a strong non-union 
centre, and it is the purpose of the management of that 
centre to maintain an open shop. The possibilities 
of the further advance on finished. steel are having an 
effect upon demand at this time, particularly amon 
jobbers. An advance of 1 dol. per ton will be enamel 
early in January on wire and wire products. Blue 
annealed and galvanised sheets will also be advanced. 
Nearly all kinds of iron and steel products close the 
ear firmer, and the prospects of an advance will 
induce distributors to order quite liberally and with- 
out further delay. The subject of ore supply for the 
future is emphasised by the fact that Mr. Charles M. 
Schwab has just paca | an option on the Imataca ore- 
mines at Caracas. There is said to be an immense 
supply of good deposits there, and engineers have 
gone to make a thorough investigation. 





Socittek CENTRALE POUR L'INDUSTRIE ELECTRIQUE.— 
We read in the Moniteur Industriel that a company 
under the above title has just been formed in Paris, with 
a capital of five million francs (200,000/.). Its object is to 
further all financial, industrial, and commercial under- 
takings relating to transport, electric installations, and 
industries connected therewith, and especially to obtain 
concessions and to assist in the formation of other com- 
panies whose object isa similar one. The council con- 
sists of the following gentlemen:—Mr. Ch. Laurent, 
honorary —— of the Cour des Comptes; Mr. 
Ullmann, director of the Comptoir National d’ Escompte ; 
Mr. Poirier, Mr. Turettini, Mr. Homberg, and Mr. De 
Gheest, directors of the chief Paris banking firms; 
Mr. Burrell and Mr. Pavie, directors of the French Thom- 
son-Houston Company; Mr. Walch, director of the 
Zurich Bank for Electrical Undertakings ; Messrs. Ham- 
spohn and Oliven, directors of the Company for Elec- 
trical Undertakings, Berlin ; and Mr. Heinemann, direc- 
tor of a similar company, Brussels. 





Tae Payne-GaLLwey Computine - Diats.—We have 
received from Messrs. W. F. Stanley and Co., Limited, 
of the Great Turnstile, High Holborn, a specimen 
of a little instrument designed by Mr. Wyndham Payne- 
Gallwey to replace the tables of areas and circumfer- 
ences of circles, of decimal equivalents, and the like, 
which are constantly required and commonly involve the 
looking up of some pocket-book, finding its index, 
and then turning over of many pages to find the 

rticular table or portion of a table required. The 
Puyaetiaiine computer consists of a dial protected on 
each face by transparent celluloid and having printed on 
each side a scale of diameters running from ;y in. up to 
40 in. An arm turning about the mid-point of the disc 
can be set to any diameter, and this done, the correspond- 
ing circumference, area, or diameter of the circle can be 
read off in plain figures along the upper edge of the arm. 
A third circle of figures printed on the same side gives 
the equivalent in millimetres of any dimension expressed 
in inches and sixteenths. An inner circle gives on one 
portion the equivalent in decimals of an inch of even 
dimensions in millimetres, whilst the remainder shows 
the decimal equivalents of the usual divisions of an inch 
and of a foot. The other side of the dial embodies a very 
ingenious system for reading off directly in plain figures 
the decimal equivalent in pounds of a sum expressed in 
shillings and pence. Other circles show the contents of 
1 ft. length of a pipe, of any diameter, expressed in 
gallons, and also the load in tons on an hydraulic ram of 
any size working with a pressure of 1500 lb. per square 
inch. A number of other results can also be read, and, 
in fact, from one or other of its two sides it is possible to 





second quarter of the year. There are several 


read direct 2107 answers: 


FOREIGN ENGINEERING PROJECTS. 

WE give below a list of foreign engineering projects, 
for several of which tenders are asked. Further data 
concerning these can be obtained from the Commercial 
Intelligence Branch of the Board of Trade, 73, Basing- 
hall-street, E.C. :— 

India ;: The doubling of the North-Western Railway 
between Umballa and Amritsar is to be resumed. The 
Railway Board have allotted an additional 30,00,000 
rupees (200,000/.) for the work.—The Government of 
Madras have sanctioned a proposed expenditure of 35,800 
rupees (about 2400/7.) on the construction of a drain from 
the head sluice of the Patha Cuddapah tank supply 
channel to an outlet in one of the main drains, in a 
to improve the sanitation of the town of Cuddapah, The 
Government propose to embark on a comprehensive 
scheme for improving the sanitation of the town; the 
drain, the construction of which has now been sanc- 
tioned, is only a preliminary work connected with the 
proposed larger scheme. 

Cape Colony: A Bill provides for the expenditure of 
427,500/. on various public works, including the follow- 
ing :—Telegraph extensions, 10,100/.; new Law Courts 
(additional) 50,0007.; alterations at the Houses of Parlia- 
ment, 40,000/.; bridges, 12,000/.; reconstruction of Knysna 
Jetty, 50007. ; harbour improvements and equipment at 
Port St. John, 9000/.; strengthening railway line between 
Fourteen Streams and Kimberley, 31,500/. ; purchase of 
two new locomotives, 10,500/. ; wireless telegraphy in- 
stallation, 10,000/. 

Orange River Colony: A Bill provides for the construc- 
tion of a railway from a point at or near Bethlehem, on 
the railway between Bethlehem and Harrismith, to a 
point near the town of Villiers on the Vaal River, and 
thence to a point on the Germiston-Volksrust line in the 
Transvaal. A further Bill provides for the construction 
of a line from Sannah’s Post to Jammersberg Drift. 

Italy: A syndicate has been formed in Paris, with a 
capital of 15,000,000 lire (about 600,0002.) to build docks, 
quays, &c., in connection with the new harbour extension 
at the port of Naples. It is reported that the new com- 
bination will be financially assisted by the Italian 
Government. The syndicate has the power of doubling 
its capital if necessary. 

Spain : A decree has been issued by the Ministerio de 
Hacienda, Madrid, authorising a special credit of 100,000 
pesetas (about 3600/.) to be utilised for repairs to the 
cable from Tangier to Ceuta. A decree has also been 
issued by the Ministerio de Hacienda, authorising a 
special credit of 10,547,000 pesetas (about 377,000/.), 
1,000,000 pesetas (about 36,000/.) of which is earmarked 
for new harbour works, and almost the whole of the re- 
maining sum for road construction and repairs. 

Mexico: A new railway company formed with a capital 
of 5,000,000 pesos (about 510,000/.), for the extension of 
the Interoceanic Railway from Tezuitlan to Nautla, 
Veracruz, intend to oe work at once on the first section 
of the new line, from Tezuitlan to Tlapacoyan. 








Tue Frencu Navy.—Some twenty-two ships will be 
completed for the French Navy in the course of 1910, 

hese are the four ironclads — Voltaire, Condorcet, 
Diderot, and Vergniaud—which have all been built by 
private firms; the armour-plated cruiser Edgar Quinet, 
which has reached an advanced stage at Brest; five 
torpedo-boat destroyers—the Janissaire, the Cimeterre, 
the Fourche, the Bontefeu, and the Casque—which have 
a displacement of between 700 tons and 800 tons each, 
and which have been built in private yards ; and twelve 
submarines—the Thermidor, the Fructidor, the Vende- 
miaire, the Ampére, the Gay-Lussac, the Archiméde, the 
Mariotte, the Giffard, the Faraday, the Volta, the Amiral 
Bourgois, and the Charles Brun. 





Rooveroort Unirep New Piant.—An interesting 
feature in this new 100-stamp plant, to be erec on 
the Rand, is the introduction of two automatic weighers 
constructed by Messrs W. and T. Avery, Limited, Bir- 
mingham. These are to be electrically operated, and 
by their means every full and empty coco-pan will be 
automatically weighed, registered, totalled, and counted. 
The usual practice, where the weighing of ore in coco- 
pans is carried out, is to weigh “gross” only, and 
average the weights of the empties; but experience has 
proved the results to be unreliable, owing to the 
varying amount of ‘‘sump” which remains in the coco- 
pans after discharge. For this reason every coco-pan is 
to be weighed to and from the mill, and the exact weight 
of the ore milled will thus be ascertained. We understand 
from the makers that this automatic weigher has been 
verified by the British Board of Trade. 





Tue Roya Sanitary Institute: Henry Saxon SNELL 
Prizk.—The subject given in 1909 for the essay in com- 
petition for this prize was ‘‘The Principles of Heating 
and Ventilating Public Buildings, with descriptive details 
and illustrations of the best systems.” Fifteen essays 
were sent in, and they have been brought under the con- 
sideration of the Council. Acting upon the advice of the 
adjudicators a pointed, the Council have awarded the 

rize offered of 50/. and a bronze medal of the institute to 
Mr. Alfred E. Wheeler, West Ealing, writing under the 
motto “ Helios.” Two of the other essays showed excep- 
tional merit, and the Council have therefore decided to 
increase the amount of the award by 20/., and to divide 
this amount equally between the writers of these two 
essays: to Mr. J. Roger Preston, M.R. San. I., Stour- 
bridge, writing under the motto ‘Glow-worm,” 10/. ; 
and to Mr. E. Thomas Swinson, M.R. San. I., writing 





under the motto ‘‘ Dum Spiro Spero,” 10/, 
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SHIPBUILDING AND MARINE TABLE I.—AGGREGATES OF PrRopucTION IN THE Unrrep Kinepom. 
ENGINEERING IN 1909. seem Hate Bek . - 

Tur story of the year has been one of deferred hope = 1909 ma | ww | me 1905, | 1008, 1008. 
hy shipbuilders and of cautious restraint by ship- cane Sm STEER uae ose <i rere — 
owners. There was time and again distinct promise of | Steamers*.. 1,131,549 980,600 1,739,200 | 1,944,000 | 1,740,200 1,316,100 —-1, 328,987 
. reviving trade. Most elements conduced to this | Sailing ships 25,627 54,200 56,200 | 39,800 38,300 48,406 46,742 
recovery of normal activity. Builders, for instance, Totals 1,157,176 | 1,084,900 1,795,400 | 1,983,800 1,778,500 1,364,500 —-:1, 875,729 
while anxious for higher prices, were constrained by | His Majesty’s Dockyards 46,320 | 42,426 | 51,800 47,100 46,250 57,100 28,290 
keen competition, even on a ‘“‘rising market” and a 
with material “ firm,” to quote very reasonable terms Grand totals | 1,208,496 | 1,077,226 | 1,847,200 2,030,000 | 1,824,750 | 1,421,600 _ 1,404,019 
to keep establishments going ; and there were indica- Foreign-owned tonnage ee 317,000 376,600 | 547,000 406,000 392,400 247,700 221,292 
tions, too, that crop prospects and general trade must | Per cent. of total eer ae oe BS. | “me i 20 21.5 17.4 15.7 
s ive increased employment to ships. But owners 2-99 ag Be eg nee PO EE ER eRe 
' = lhe pacemw es tendency = in past dis- Total merchant tonnaget | 1,078,436 992,250 1,714,500 1,922,860 1,694,800 1,294,200 1,251,086 
appointments and also to a disinclination on the part | Per cent. of steam merchant tonnage. to 
of the public to invest money. Thus such improve-| total merchant tonnage .. 7 a 98 95 96.7. | 98 97.7 %6 96.2 
ment in the demand for ships as there has been is more | ja sicated horse-power of engines | 1,484,810 | 1,157,140 1,712,180 | 1,816,000 | 1,468,600 1,359,200 1,364,778 


justified than was the case in some periods, and when 
trade activity does come it may be more sustained. 
There has been an all-round increase in output, equal 
to about 114 per cent. in tonnage, although the total 
is still not much more than half the maximum output 
of 1906. Over-sea shipowners have not been such good 
clients, as only about 25, instead of 35, per cent. of 
the total has been for the Colonies and foreign owners. 
Australia, India, and particularly Burmah, have got 
a large amount of tonnage, while South American 
republics— notably Brazil—have added greatly to 
their fleets, especially in craft for river traffic. The 
work done has not been of a high standard. Few 
large merchant liners have been completed, and fewer 
high-speed Channel steamers. The total horse-power 
of propelling machinery is 28 per cent. higher ; but 
this is due to the great increase in turbine power for 
modern warships. Thus we have 2} times the warship 
machinery output of the previous year, leaving the 
aggregate power of machinery for the merchant ships 
little more than what it was in the previous year. 
Merchant steam tonnage increased by 8.6 per cent., 
and merchant machinery power by 5.7 per cent. 
Barges and light-draught craft have been numerous, 
and it is obvious that internal communication by such 
great rivers as the Amazon, Plate, and Irrawaddy is 
growing greatly. Steam fishing craft occupy almost 
as good a position on the list as in the previous year, 
to the exclusion almost of the sailing-boats of other 
days, and occasional ‘‘ pattern” boats are still built 
for Continental countries, while South American fishers 
seem to be taking to the new conditions. 

On Table I. there is a general summation of the 
returns from all firms, and it will be seen that the 
aggregate tonnage, naval and merchant, and including 
even the smallest of craft, is 1,203,000 tons. This is 
126,000 tons, or about 114 per cent., more than in the 
previous year. That this total is far short of the 
producing capacity of the country is shown by the re- 
duction of 827,000 tons on the output of 1906. In 
other words, the total for 1909 is only 60 per cent. 
that of 1906. With few exceptions, all the districts 
have improved their total as compared with the pre- 
vious year. These exceptions are, first, the Tyne, 
where no large warship was this year launched, and 
fewer big liners. Belfast has also suffered from the 
absence of launches of large ships, while the miscel- 
laneous Scotch ports have experienced a sharp de- 
crease, owing to one or two works being closed 
because of financial difficulties. We have set out in 
the following table, in the first column, the percentage 
of increase or decrease of the figures for 1909 over 
1908 ; and, in the second column, the percentage of 
decrease upon the maximum figures attained in recent 
years: 


Clyde +14.5 p.c. (1908) —35.4 p.c. maximum (1907) 
) 


Other Seotch ports -51  p.c. (1908) -61  p.c. = (1906 
Tyne .. ae .. ~ 4.7 p.c. (1908) - 50.5 p.c. » (1906) 
Wear .. +56 p.c, (1908) - 61.5 p.c. a (1908) 
. a .. + 8.5 p.e. (1908) -57.5 p.e. » (1906) 
Hartlepool .. . +84 p.c. (1908) - 57.5 p.c. » (1906) 
Ireland 0 . —23.8 p.c. (1908) - 23.8 p.c. »» (1908) 


INCREASE IN GENERAL TRADING SHIPS. 


it will be remembered that last year we had occasion 
to note a decrease in the number of tramp steamers 


Tiste 11.—Showing Sizes of Vessels from Private Yards. 





anes 1909. 1908. 1907. | 1906. | 1905. 
Under 500 tons. a ..| 722] 1079 | 999 oT 3 
Be seen 500 and 1,000 tons ..| 70 61); 77 58 51 
1000 ,, 2,000 ,, ee 59 | 102 | s1| 75 
2000 ;, 3,000” °{| 52] 40] 54] 51! 56 
3000 ,, 4,000 .. 41} 25) 108 } 147, 131 
1000 ,, 5,000 ,,  .. 72| 39 94 | 106 | 104 
5000 ,, 6,000 ,, * 1s 22 2; 2 24 
8 . G20 «  . 12 12 25 29 17 
8000 ,, 10,000 ,, .. 6 | 6 10 | 6 9 
0 0,000 tons .. 11* 10 9 10 








| 1080 1354 1499 

‘is table does not include warships built in the Royal Dock- 

i in 1909 two battleships, two second-class cruisers, and two 
rine boats were so built. * Includes a Brazilian battleship. 


—- 
1391 1266 


‘, which exemplified clearly the general depression 
‘he shipping trade. This year, however, we have 
t» sccord an increase, although by no means @ return 


of 








Per cent. of all 


Naval tonnage to merchant 
tonnage .. - oe oe oe oe 


11.6 7.5 





* Includes warships built in private yards, 

to normal conditions. Thus fewer vessels were built | 
—1080 in all, as compared with 1354 in the previous | 
year, while in 1907 the number was 1499. The de- | 
crease is very largely due to small craft. Moreover, | 
as many of these vessels were sent out of the country 


2468 2468 2468 2468 246 














. e 246 2 ¢ 46 wee 
av’ 1890 1900 #310 
Fie. 1. DracRau sHOwING Tota Propuction, 


EXCLUDING WarsHips Burtt In H.M. Docxyarps. 


in sections, their labour value was comparatively 
small. The most remarkable increase, as is shown 
in Table II., is in vessels of between 2000 tons 
and 5000 tons, ships which have always been popu- 
lar for general trading service, because, carrying 
from 5000 to 7000 tons dead weight, they can 
readily find cargo without waiting too long, are 
easily managed t a small staff, and are generally 
TasiEe III.—Notabiy Large Merchant Steamers. 




















Name. | Tons. L.H.-P. Builders. 
Union - Castle liner} 13,000 12,500 (Fairfield Company, Ltd., 
Balmoral Castle | Glasgow. 
Orient T.-8.8. Or-| 12,130 14,400 Workman, Clark, and 
vieto | | Co., Ltd., Belfast 
Orient T.-8.8. Ot- 12,124 14,400 Ditto Ditto 
ranto | 
Orient T.-S8.S. Oster-| 12,129 13,800 London & Glasgow Engi- 
ley neering and Iron-Ship- 
| building Co., Limited, 
Glasgow. 
P. and 0. T.-8.8.| 10,883 13,010 Caird and Co., Limited, 
Mantua Greenock. 
N. Z. T.8.-8. Ruahine| 10,758 7,000 W. Denny and Brothers, 
| Dumbarton. 


economical in propulsion expenses. Within these 
limits there were built 165 vessels, as compared with 
104 in the previous year ; but, of course, in 1907 and 
1906, years of great activity alike in shipbuilding and 
shipping, the totals were much larger. There have 
been launched fewer vessels of between 5000 and 8000 
tons than in recent years, while over 8000 tons the 
number has also been less, although not to the same 





extent. Eight vessels of over 10,000 tons were built 








5 5.6 9.85 12.2 


t Excludes British and foreign warships. 


in private yards. Two of these were battleships—the 
Vanguard for the British Navy, and the Sao Paulo 
for the Brazilian Navy, both built by the Vickers 
Company. The six merchantmen have their tonnage 
and horse-power recorded in Table III. 


Warsuip BuILpine, 


The warship tonnage is considerably greater than in 
the previous year, but falls slightly short of the output 
in 1907 and several years antecedent to 1906. For the 
British Navy there were built 29 vessels, and for foreign 
navies nine vessels, whereas in the previous year the 
numbers were respectively 22 and 14. The total of 
warships (38) is two more than in the previous year and 
five more than in 1907. Included in the list of British 
vessels are two battleships and an armoured cruiser, 
which latter may be reckoned also as a ship-of-the-line. 
These three vessels are the Neptune (built at Portsmouth 
Dockyard), the Vanguard (built by the Vickers Com- 
pany), and the Indefatigable (built at Devonport). In 
the previous year there were included only two battle- 
ships. What, however, is of more importance is that 
a greater number of ships have been ordered, as re- 
corded in our article last week (page 859 ante). Of 

rotected cruisers there were launched the four vessels 

nown as the ‘‘ City ” class—the Glasgow, by the Fair- 
field Shipbuilding and Engineering Company ; the 
Gloucester, by Messrs. W. Beardmore and Co. ; the Liver- 
pool, by the Vickers Company ; and the Newcastle, by 
Sir W. G. Armstrong, Whitworth, and Co. These vessels, 
of 4800 tons displacement and 22,000 shaft horse-power, 
belong to a new class, of which five more are still build- 
ing, their principal features being their high speed 
of 25 knots. As they were recently illustrated and 
described in ENGINEERING (see page 467 ante), there is 
no need here to deal further with them. Two other 
second-class cruisers, slightly smaller—the Bellona 
and the Blanche—were launched at Pembroke. These 
vessels are of 3360 tons displacement, and have tur- 
bine engines of 18,000 horse-power to give them a 
speed of 25 knots. 

The list of torpedo craft is unusually long, and these 
vessels are of considerably larger size than those pre- 
viously built, being between and 1000 tons dis- 

lacement. The turbine machinery fitted ranges 
tween 12,500 and 15,500 shaft-horse-power, so as to 
give a speed at sea of 27 knots. This increase 
in size has been adopted in order to ensure higher 
speed in the heavy gales which prevail in the 
North Sea. Thus, although the legend speed is 
considerably less than the 30 or 33 knots of earlier 
vessels, there can be no doubt that the result in actual 
warfare will be considerably better from a tactical 
pointof view. The list of destroyers launched includes 
three-—-the Beagle, Bulldog, and Foxhound — by 
Brown, of Clydebank ; two—the Crusader and Harp 
—by White, of Cowes; the Renard, by Cammell 
Laird and Co.; the Grasshopper, by the Fairfield 
Company ; the Nubian, by Thornycroft ; the Maori, 
by Denny, of Dumbarton; the Zulu, by Hawthorn, 
Leslie, and Co.; and the Viking, by Palmer's Com- 
pany. The two last-named firms have also launched 
two torpedo-boats each. These, with the submarine 
boats launched at Chatham and at the Vickers Works at 
Barrow-in-Furness, make up the total of the British 
ships, the aggregate ——_ being over 97,000 tons. 
This is practically double the ton of the previous 
ear, but falls short of the total of 1907—132,000 tons; 
in 1906 the total was only 85,600 tons. 

As regards the horse-power of the turbine machinery 
made for our warships, the total this year comes out 
to within 2000 of 400,000 shaft horse-power. This 
is the greatest total ever reached in one year for 
British warships, a consequence of the great advance 
in speed aimed at in every type of craft. With the 
22 knots speed recorded by the battleship Vanguard, 
with armoured cruisers and protected cruisers of 25 
knots, and with 1000-ton destroyers of 27 and 28 knots, 
it is not at all surprising that the power shoyld be go 
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much in excess of the tonnage, averaging over 4 
shaft horse-power per ton. In the case of destroyers 
it isas much as 15 horse-power per ton. The British 
ships launched represent in their completed state a value 
of nearly 8? millions sterling, which, again, is an 
almost unequalled aggregate for any year, a conse- 
quence also of the higher power concentrated in ships 
of war per unit of displacement. 


TABLE LV.—Fighting Ships Launched. 














Pr. 
Indicated V a 
= No. Tons. | Horse. | GaP 
cetaees 
Power. pleted. 
| £ 
In 1909. Dockyards , P 6 46,320) 109,200 4,390,000 
Private yards(H.M.S.)) 23) 50,724} 288,800 4,315,000 
” », (foreign) 9 28,016 96,600 | 2,920,000 
Total in 1909 38 125,060 494,600 | 11,625,000 
In 1908, Dockyards , ..| 5 | 42,426 67,600 8,990,000 
Private yards(H.M.S,) 17 6,256 84,600 1,360,000 
= »» (foreign)| 14 | 26,294! 67,650 | 2,885,000 
Total in 1908 36 | 74,976, 219,850 8,235,000 
In 1907. Dockyards.. ..| 8) 51,800] 73,000 | 4,960,000 
Private yards (H.M.S.)) 26 | 80,318 | 300,800 | 8,556,000 
Pe » (foreign)! 4 561! 15,035 96,000 
| a —_ —— 
Total in 1907 .| 38 132,679 | 388,835 | 13,612,000 
Total in 1906 ..| 27 108,040 | 217,200 | 10,636,000 
Total in 1905 ..| 27. 129,945 | 260,600 | 12,047,000 
Total in 1904 40 | 127,452 | 363,200 | 10,737,000 
Total in 1903 .-| 42 | 152,983 | 337,290 | 12,600,000 
Total in 1902 ..| 22 | 93,044 | 193,550 | 7,076,000 
Total in 1901 ..| 89 211,542 | 436,700 | 16,243,800 
Total in 1900 -.| 29 61,431 | 179,750 | 4,851,200 
Total in 1899 34 167,292 | 313,000 | 12,459,100 


| 


Regarding the foreign naval work, the greater por- 
tion of it has been for Brazil, for which republic 
Messrs. Vickers launched the battleship Sao Paulo, and 
Elswick built two protected cruisers, the Bahia and the 
Rio Grand do Sul, while Messrs. Yarrow completed 
four destroyers. The Sado Paulo is of the same 
type as the Minas Ceraes, built in the previous 
year, and with which most satisfactory results were 
got on trial. The two protected cruisers, of 3102 
tons, attained speeds on trial of 27 knots, and they 
proved themselves the fastest protected cruisers of their 
size yet built, indicating further the excellence of the 
designing capability of British naval construction firms. 
The destroyers have also been very successful ; as they 
were fully described in ENGINEERING (see vol, lxxxvii., 
nage 347), there is no need to deal with them here. 
The remaining foreign work includes two Portuguese 
gunboats built by Messrs. Yarrow, who also supplied 
the machinery and water-tube boilers for various 
vessels built abroad. 


Saiz TONNAGE. 


In Table I. it is indicated that ‘‘sailing ships” 
made up 25,627 tons. This classification it misleading, 
for not one sailing ship was built. This was also the 
case in the previous year. There is not even a coasting 
schooner included, and but few fishing-boats ——— 
upon the ‘‘unbought wind.” A fair number of fishing 
craft have been fitted with internal-combustion motors 
for use in calms and to make harbour against adverse 
winds, but the steam trawler dominates in the pen. 
industry now. The total is made up of barges anc 
such humble craft, with a dozen or so of pleasure or 
racing yachts. Of the latter, however, there are fewer 
than usual, and none are of great size. The sail ton- 
nage, it will be noted, is less than in any previous 
year—of itself a significant fact ; it is less than half 
the totals of the two preceding years, and only two- 
thirds that of 1906 and 1905, Only two floating docks, 
of comparatively small size, are included—one for 
Penarth, by Messrs. Swan, Hunter, and Wigham 
Richardson, Limited, and the other for Nigeria, by 
the Vickers Company. 


MARINE ENGINEERING, 


There is little of outstanding significance in connec- 
tion with the year’s machinery manufacture, if we ex- 
clude the naval work. The turbine grows in favour 
for high-speed craft—merchant as well as naval—and 
the performances of the Mauretania and Lusitania, 
which have been maintaining 26 knots throughout 
Atlantic voyages, have preved the efficiency of the 
system for speed, while, as regards economy, the coal 
consumption for propulsion is said to be about 1.3 Ib. 
per aS ed hour, and the steam consumption just | 
over 12} lb.—a figure also recorded on recent warship | 
trials. This year fewer merchant vessels have been | 
fitted with turbines. The number includes two Lan- 
cashire and Yorkshire Railway Company's steamers | 
(see page 757 ante), built by Messrs. Denny, of Dum.- | 
barton, who have taken such a prominent part in the | 
application of the system, two vessels for South Ameri- | 
can service by Messrs. Cammell Laird and Co., 
Limited, and a yacht for United States owners, built 


by Messrs. Yarrow. ly 


The total power of Parsons turbines fitted during | 
the year is over 468,000 shaft horse-power, mostly 





for warships. This total compares with 324,000 horse- 
power in 1908, 423,400 horse-power in 1907, when 
the Lusitania and Mauretania swelled the total, 
315,000 horse-power in 1906, and 80,000 horse-power 
in 1905. Reference, however, should be made to the 
success of the combination system for intermediate- 
speed ships—in the Otaki, built in the previous year 
by Messrs. Denny (see page 179 anfe), and in the 
Laurentic, by Messrs. Harland and Wolff (ENGINEER- 
ING, vol. lxxxvii., page 598). As a consequence, both 
firms are applying the system to other ships. The 
Parsons Company are also fitting turbines in a low- 
speed cargo-steamer, the rotating speed of the pro- 
eller being reduced by the interposition of gearing. 

he advantage of the great economy of the turbine 
system in association with high vacua may thus be 
rendered available for all types of steamers. 

As to the internal-combustion marine system, little 
progress has been made. The largest installation this 
year was that supplied by Messrs. Yarrow for two 
gunboats built for the Austro-Hungarian Navy. 


we have a long way to go before there can be surety 
of success in large-power installations—a point well 
brought out in the presidential address at the Junior 
Institution of Engineers by the Engineer-in-Chief of 
the Fleet, Admirai Oram (page 703 an/e). 

As to the reciprocating engine, little that is new 
falls to be recorded. Its economy will be hard to beat, 
as was established, for instance, by the results of the 
five Orient liners tried during the year (pages 59 and 
580 ante), where the average coal consumption for 
propulsion was 1.2 lb. per horse-power hour, It is not 
surprising that in moderate-speed ships this system is 
still preferred. The most notable piston-engine ships 
of the year were the Brazilian battleships Minas 
Geraes and Sio Paulo—the former reached a speed 
of 22 knots, the other is not tried—and the three 
Zeeland boats, built by the Fairfield Company, 
which steamed over 224 knots under severe limita- 
tions. Both of these types we hope to illustrate 
shortly. The piston machinery completed during 
the year totals 1,016,000 indicated horse-power, as 
compared with 833,000 indicated horse-power in the 
previous year, and 1,289,000 indicated horse-power in 
1907. There was little work done in fitting new 
engines to old ships; it does not to do so now, 
the tendency is rather to scrap the ships or sell them 
to the foreigner, although the latter show less inclina- 
tion to buy ships which are deficient in those qualities 
which make for revenue-earning under economical con- 
ditions. A few vessels built abroad had machinery 
from British firms, but the number is decreasing. 

Table V. shows the power of the machinery com- 

leted by the various districts. The Clyde total, it will 

e seen, is much higher than in the previous year—a 
fact due entirely to the inclusion of machinery for a 
large number of war-vessels; an armoured cruiser— 
the Indefatigable; three second-class cruisers—Bel- 
lona, Glasgow, and Gloucester ; nine torpedo-boat de- 
troyers, and other smaller craft, which make up about 
209,600 horse-power. But the total is still 33 per 
cent. short of that of 1907, when the Lusitania with 
warships and several turbine vessels made up a satis- 
factory augmentation to the normal output. The re- 
duction in the other Scotch districts is pro rata with 
the tonnage decrease. The North-East Coast total 
is better than in the previous year, but still far 
short of 1907 and 1906. The warship machinery only 
totals 86,000 horse-power, and fewer sets were sent 
abroad for new vessels built in other lands. The other 
notable result is the great increase in the Barrow 
total, due entirely to the Vickers’ Company, who take 
first place amongst engineering firms. Their work 
will be referred to later. The Irish output is aug- 
mented this P gd by the machinery of the battleship 
Neptune, and thus there is not the same decrease in 
the total as has been recorded in the tonnage. 


TABLE V.—Indicated Horse-Power of Engines 

















Constructed, 
1909, 1908. 1907. 1906, 1905. 
Clyde ..| 618,506 478,000 674,000 599,510 | 518,600 
Other Scotch! 
ports  ..| 24,500 55,000 6,900 63,050 47,470 
North - East! | 
District ..| 428,800 $34,009} 652,000 | 740,600 , 597,500 
Humber 36,700 27,600 55,600 52,780 | 41,650 
Barrow 122,110 HS, 850 15,150 79,000 | 64,900 
Mersey 43,900 8209 48,300 19,780 7,775 
Thames and 
other Eng- 
lish ports . 56,500 90,000 178,000 114,660 74,425 
Ireland 123,800 105,490 82,230 147,200 | 116,280 
Total | 1,484,810 1,157,140 | 1,712,180 1,816,580 | 1,468,600 
Work FoR ForeIGN OwNeErs. 
This brings us to deal with the shipbuilding work 


ear, 25 per cent. was for abroad. 
represented 317,000 tons in 1909, is satis- 
A 


which 
factory from the point of view of the shipbuilder, 


The 
power in each case was 350 brake horse-power, so that | 





large part is for inland or coasting trade, from whic), 
British-owned tonnage is excluded by law. A fair 
portion, however, enters directly into competition 
with our own shipping. That, however, is unavoic 
able, and since we cannot monopolise the ocean carry 
ing trade, we may as well profit by the building of 
foreign-owned ships. The degree of participation, 
however, is entirely dependent on cheapness of pri 
duction, and thus it comes that in dull times we 
send a fourth of our new tonnage to foreign ports, 
whereas during periods of activity, as in 1905-6, the 
proportion is less. There is more than a suspicion that 
the higher percentage of foreign to total tonnage in 
eg of depression is due to excessively easy terms b 

ritish firms and to the enterprise of foreign owners 
to build in advance of their requirements. Almost 
| without exception, all firms have supplied us with 
| information as'to the nationality of ownership, and 
| from such data we have prepared Table VI. 





TABLE VI.—Countrics where British-Built Forcign- 
Owned Ships were Registercd. 


1906. 1905, 








—_— 1909. 1908. | 1907. 194 
tons tons | tons tons tons tons 
Colonies . -- 89,160 | 51,883/88,221, 22,566 42,474) 48.97 
South American 
Republics 76,066 57,832 53,826) 49,101 24,537 7,278 
Holland 25,087 33,146) 28,991 3,976 35,442 2,379 
Norway 23,264 29,137)51,213 44,306 47,085) 62,10 
Belgium 20,636 39,941) 4,054 4,996 | 3,856 2713 
Sweden 19,431 17,816) 20,856; 23,769 |34,067 
France 15,141 | 16,710| 19,665) 18,069 ' 4,850 
Spain 12,283 (18,044; 357] 7,793 74 
Germany .. .. 12,041 | 16,623) 35,274) 104,526 95,255 
Austria-Hungary 11,579 20,117| 80,697; 13,248 |29,170 
Italy sta 5,398 | 17,807| 60,200 6,839 | 12,873 
China 3,965 | 280! 150| 130 80 
Portugal 3,887 4,030) 1,694, 6,670 8,071 44 
Denmark .. 690 — |12,068 14,777; 9,812 12,098 
Egypt ea 610 462) 3,828 - 
Unifed States 174 | 2,943 - 
Mexico 150 | —- 253 
Russia Ps aw 7 | 2,600, 3,725) 20,527 12,356 


* Norway’s figures for 1904 include Sweden’s tonnage. 


A gratifying feature is the proportion of tonnage 
sent to the Colonies. The total, indeed, is the largest 
yet recorded, exceeding even that of 1907. The Clyde, 
as usual, is responsible for the greater part of this, 
although the Tyne has contributed over 14,000 tons, 
and Ireland 11,000 tons. A great portion of this 
colonial tonnage was for India and Burmah, many 
of the boats being sent in parts for erection in our 
Eastern dependency, where they will be used for the 
development of river traffic. The South American 
Republics have also taken a larger tonnage than usual, 
ro Brazil is largely accountable for this state of 
things. The Barrow battleship and the Elswick 
cruisers make up a goodly portion of the total, but at 
the same time Messrs. Workman, Clark, and Co. have 
supplied several coasting steamers for the Brazilian 
Lloyd, while a great number of river boats were 
sent for trading on the Amazon and other rivers. 
These facts show the enterprise of the Brazilian 
Republic, and suggest very material development in 
the resources of the country. The Dutch nation con- 
tinue to forge ahead in shipping. In their total is 
included a steamer of 7291 tons, and the three Queen- 
borough and Flushing boats. Norway comes fourth 
on the list, although their total is less than half what 
it was in 1907. The vessels were built mostly on the 
Tees and in Hartlepool, and were moderate-size general 
traders. Belgium has taken a number of moderate-sized 
ships and one steam trawler, the Wear in this case being 
the principal contributant. Sweden closely emulates 
Norway, with 19,000 tons, supplied by the Tyne and 
Wear builders. This total, although less than for 1905, 
is nevertheless suggestive of the advance in Swedish 
shipping. It is pleasing to note that France, under 
the new bounty laws, is still a satisfactory client, her 
15,000 tons this year being almost up to the average. 
The Wear was the principal contributor, the only 
Tyne vessel being a fishing-boat, while the Tees sup- 
plied one moderate-sized ship. Spain is also a fair 
client, but Germany has taken only about one-tenth of 
the total of four years ago, the Tyne and Wear 
supplying this year’s tonnage. Austria has also fallen 
away in its patronage, and the same can be sai of 
Italy and Denmark. 


Work IN ScoT.AnpD. 


On Table VII., on the opposite page, there is given 
the tonnage production of each district. In connec- 
tion with this table a few words may be said regarding 
the general results of the year in the — dis- 
tricts. The Clyde necessarily takes precedence, tirst, 
because of the extent of the work done—about one- 
third of the total for the kingdom so far as tonna.e 18 
| concerned, and about 44 per cent. of the engine out- 
| put ; and, secondly, by reason of the excellence and 
| variety of the work completed. This year has been 





'done for colonial and foreign owners. Of the total|a fairly satisfactory one relative to other districts, 


| tonnage—naval and merchant—completed during the | but the tonnage completed is only about two-t!irds 
This proportion, | that of the highest total reached—namely, in 1907. It 
| the 


is doubtful, too, if the value of the work, fro 
point of view of the employment of labour, has been 
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TABLE VII.—STATISTICS OF SHIPBUILDING IN 
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THE UNITED KINGDOM IN THE YEARS 1908 TO 1909. 





Per Cent. or £TRAM TO 





Tora. Tons, Per Cenr. CF Foreicn-Owntp T9 Totat Tone, 


























District, — eee deaemasseseinsensietensiistpetiins Se ee ee ee a te ee 2 te ee Pesca C!s =a nat 
| j , | 
1909. 1908. 1907. 1996. 1905. | 1904. | 1908. 1909. 1908, 1907. 1903. | 1905, 1909. | 1908, 1907. | 1906. | 1905. | 1904 1903. 
: Scotland. No. tons tons tons tons tons tons | tons ee d | “| | Cee ees ee —a 
Clyde (including outports) -| 398, 404,000 | 352,800 624,000 | 600,800 540,000 432,400 | 440,500 98.54/ 92.25 | 96.63 | 97.62| 983 24.2 | 34 25.10 | 13.3 | 19.4 16.7 15.5 
Other Scotch ports 53) 22,000 | 45,000 | 52,000} 56,000) 48,000 30,300| 37,164) 100 (99.6 | 99.02 88 | 991 22.4 | 42 $2.72 | 41 28.8 244 987 
England, 
Tyne . . 162) 263,000 | 213,000 345,000 | 409,000 350,000 279,000 | 265,434 || 100 96.7 | 100 100 98.91 , 29.7 44.5 82.48 | 32.6 | 26 21.8 | 23.3 
Wear 57) 132,600 | 85,000 295,000 | 343,000 | 317,000 | 233,000 | 181,662 100 ‘100 99.75 100 98.68 | 33.2 | 39.4 88 | 14.5 | 25 214 19 
Tees = £7| 64,000 | 59,000 | 141,000 | 151,000 | 132,000 | 112,000 | 94,973 92.5 99 | 99.70 100 | 100 27 18.7 | 39.03 /246 1196 | 163 321 
Hartlepool ee ee ae 19 68,0C0 | 37,000 102,000 | 160,000 | 124,000 | 101,800 | 84,923 100 100 | 100 100 100 17.8 88 39.60 | 19.6 5.9 21.8 10.6 
Rarrow-in-Furness (including Work- | | | 
ington and Maryport) » +s 18} 61,000 | 15,000 6,500 29,000} 43,800 15,100 | 44,346) 100 100 | 100 95.6 | 90.9 54 | «33.3 0 77.5 137.7 | 49 0 
Mersey... .: . 99) 24,500 | 23,000 7,300) 8,600 700) 11,000| 9,383 87.5 90.45) 60.40 58.6 | 100 51.25 5.8 0 10.7 | 14 0.8 0 
Blyth and Whitby _ Fy ‘ 10| 6,276 6,725 7,800 8,400 | 11,800 5,800 5,304 100 100 «| «(97.64 78 100 0 56.5 0 115 0 42.3 0 
Humber (Hull and Grimsby) ro . 71| 24,900 | 20,500 35,800 37,000 | 34,300! 25,100 | 29,500 82,7 83.2 | 92.68 9 96,26 9 13.7 5.04 | 20 0.82 5.7 0 
Thames and other English and Welsh | 
ports “ ‘ . +» 286) 25,900) 18,200) 39,500 32,009) 32,400) 41,000 23,908 58.8 22 | 55,10 56.6 | 41.5 43.7 80,7 89.80 | 21.8 | 20.3 139 6b 
Treland. | 
Belfast, Londonderry, Dublin, &c, ..| 35) 121,000 | 158,600 139,500 149,000 144,500 | 78,000 | 158,542 99.97 99.99! 92.47 $9.79 | 9.87 17.0 88.4 22.04 | 84 | 30.9 167 0 
so satisfactory per ton as in some previous years. It | more than in the previous year, but 35.4 per cent. less | Clyde has hitherto taken a considerable part in the 
is true that several passenger vessels have been com-| than in 1907. his year there were four vessels| shipment of these vessels to foreign parts for river 


pleted, but one searches in vain throughout the list 
for ships comparable in extent of internal fittings with 
the Lusitania, Carmania, Empress of Ireland, or Helio- 
polis. It is true that several Channel steamers have 


been completed, and that two of the Orient liners 
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exceeding 10,000 tons, as named on Table III. on page | service, but there are evidences in the return this year 


899 ; last year the number was the same, but between ; of other districts enterin 
5000 and 10,000 tons there were this year only 9, as the work. 
Of general almost entire absence of steam-yachts and in the small 
traders between 2000 and 5000 tons, the Clyde has 


compared with 13 in the previous year. 
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AT HARTLEPOOL. 


launched last year, and a third launched early this 
ir, had to be fitted up, giving a large amount of 

work to wood-workers ; but generally there has been 
larger amount of unemployment than even the 
res suggest. Nor are the immediate prospects 

particularly bright, although the tendencies are all 
vards improved trade. 

,,| le total number of vessels launched on the Clyde is 

“0S, totalling 404,000 tons, which is 14.5 per cent. | 


contributed 65 vessels, as compared with 32 in the 
previous year. Perhaps, however, the most notable 
feature about the year’s work was the great decrease 
in the number of small craft. This year there are 


included in our list of ships only 175 vesse's under 
500 tons, as compared with 438 in the previous 
years ; as many of such vessels represent a compara- 
tively small amount of work, beyond angle and plate 
working and fitting, the loss may not be great. The! 





into keen competition for 
There is disappointment, too, in the 
| number of racing yachts built. 
| As regards the foreign and colonial tonnage there 
| has been a considerable decrease. This year 96,000 
tons were for colonial and foreign owners, the Colo- 
/nies accounting for 46,500 tons, which is due largely 
to the small craft to which we have already made 
reference, but a few coasting ships are included. The 
roportion of colonial and foreign to the total tonnage 
is about the average, being 24.2 per cent., although 
in the previous year it was 34 per cent. South 
America has again been a good client, Brazil 
having taken 6515 tons, Chili 4252, and the Argen- 
tine 3160 tons, which make a total of nearly 14,000 
tons, as compared with 10,000 tons in the pre- 
vious year. The other nations are more or less 
variable in their patronage. The Dutch have added 
very considerably to their fleet, taking nearly 25,000 
| tons, including one large ship of 729] tons, but the 
others fall to be credited with comparatively small 
contributions; Portugal had 2607 tons ; China, 3700 
tons ; Norway, 3000 tons ; while Spain, Italy, Mexico, 
and Egypt were amongst the number. The only 
vessel for American owners was the high-speed steam- 
yacht Winchester, built by Messrs. Yarrow. This 
vessel was fitted with turbine machinery, and attained 
a speed of 264 knots on trial, notwithstanding that 
she was but 165 ft. in length and only of 174 tons. 
The warship work very considerably influenced the 
| machinery output, as already indica The warship 
| machinery—209,600 indicated horse-power—accounts 
| for almost one-third of the total engine output of the 
| district. 
| As regards the other Scotch ports, the year has been 
| one of considerable depression, except, perhaps, in 
| Aberdeen, where, again, a large number of steam 
| fishing-boats were turned out. At Dundee the pro- 
duction was little more than one-third of what it was 
|in the previous year, while on the Forth there was 
| also experienced a keen depression. So that the total 
| for the East Coast districts is only about half what it 
was in the previous year, and little more than one- 
| third what it was in 1906. 


' 


Nortu-East Coast. 


On the North-East Coast there has been a more 
decided recovery in trade than in other districts ; but, 
on the other hand, a greater depth of depression had 
been plumbed in the preceding year, so that the posi- 
tion for 1909 relative to the year of maximum output 
is not yet so satisfactory as on the Clyde. In the 
district from Blyth to Whitby there have been built 
215 vessels, aggregating 473,800 tons, whereas in the 
previous year the number was 112 and the tonnage 
213,000. Thus the tonnage is more than double, but 
if we take the gate for 1906, when the produc- 
tion established the total producing capacity of the 
district, we find that the output was 1,071,000 tons, 
so that the year which is now closing falls short 
by 600,000 tons of what is possible. The depression 
has been very widespread, and, assuming that the 
labour value of the tonnage in both years—1906 and 
1909—was the same, only half the number of men were 
employed. The decrease in machinery production, 
however, was not so marked, being from 740,000 to 
428,800. 

On the Tyne 102 vessels, of 203,000 tons, were 
launched, and here we have the exceptional condition 
of a decrease as compared with the previous years. 
Indeed, as shown in the diagram, Fig. 2, the output 
has not been so low for twelve years. The total is 
slightly less than one-half of what it was in 1906. No 
sailing tonnage whatever was produced, and 60,513 tons, 
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equal to 29.7 per cent., were for foreign owners. This 
is a much smaller proportion than usual. Of the total 
the Colonies took 14,000 tons, while Sweden, as usual, 
was a good client, taking 13,820 tons. Of the other 
countries, Austria was the most prominent, with 
11,167 tons; Brazil took 8510 tons, Germany 5865 
tons, Spain 4701 tons, Belgium 2124 tons, and France 
a steam trawler of 193 tons. As was the case in the 
previous year, there were twenty-five vessels between 
3000 and 6000 tons, the range within which general 
traders come; over this there were also this year, 
as last year, six vessels, the largest being the 
Portesilaus, built by Messrs. Hawthorn, Leslie, and 
Co., of 9528 tons, with engines of 6000 horse-power. 
The decrease is in the smaller vessels. The volume 
of warship work is about the same, because in the 
previous year there was a battleship, two gunboats, 
one destroyer, and two torpedo-boats ; and this year 
there are three second-class cruisers, two destroyers, 
and four torpedo-boats. 

The Wear firms suffered more than other districts 
in 1908, and an improvement was to be expected. The 
tonnage is, however, only 47,000 tons more than last 
year, and is little more than one-third what it was in 
1906. It will thus be readily understood that the 
district has, during the closing year, suffered very 
greatly from the depression in trade. There are 
prospects of improvement; it is hoped, too, that 
Sir James Laing and Sons’ yard will soon be in opera- 
tion again. A large part of the work—33.2 per cent. 
—has been for foreign owners, distributed amongst 
five of the Kuropean countries, Thus, of the tonnage 
built for over-sea nations, Belgium took 13,800 tons ; 
France, 10,700 tons ; Germany, 6000 tons ; Sweden, 
5600 tons ; and Italy, 4950 tons, leaving 2580 tons for 
the Colonies. There were twenty-eight vessels between 
2000 tons and 5000 tons, but none larger than this. 

The Tees has not, unfortunately, improved much 
upon its total of the previous year, notwithstanding 
that it was then little more than one-third of that of 
years of activity, so that here also the depression in 
trade has been keenly felt. In other words, we have 
an improvement of only 8.5 per cent. on the total of 
the preceding year, the output having been twenty- 
seven vessels, of 64,000 tons. The maximum was 
151,000 tons in 1906. The class of work generally 
agreed closely with that carried out on the Wear. Of 
the total, 27 per cent. was for foreign owners, which is 
about the average. Norway was the principal client, 
taking 13,800 tons; while France took 3250 tons ; 
Spain, 2672 tons ; Belgium, 2390 tons ; and Portugal, 
266 tons. 

The firms in Hartlepool have been able nearly to 
double the total of the previous year, the output 
having been nineteen vessels, of 68,000 tons; but this 
is very far short of the 160,000 tons recorded in 1906. 
A notable feature in connection with the Hartlepool 
return is the reduction in foreign-owned tonnage, the 
percentage to the total being only 17.8, which is 
made up of contributions to Norway, Spain, and Bel- 
gium. One vessel was over 6000 tons, and between 
3000 and 6000 tons there were fourteen vessels out of 
a total of nineteen. The only sail tennage in the 
North-East Coast was 960 tons, made up of barges. 
The Blyth return, as shown, is fairly up to the average. 


OrneR Enouisn Districts. 


Of the other English districts the most important 
is, of course, Barrow-in-Furness, where the output 
reaches a record, largely due to the work done by the 
Vickers Company. They occupy third place in the 
list of shipbuilding firms, but if one reckoned on the 
value of the work done, they would probably have the 
first place. As it is they have the largest engineering 
output of any firm, their total being unexcelled. 

On the Mersey the output is as great as in the pre- 
vious year, largely owing to Messrs. Cammell Laird 
and Co. ; but a large part of the tonnage is made up of 
small craft, including barges. A large proportion of 
these were for abroad; indeed, half of the total 
work done on the Mersey was for foreign owners. 
And as regards the Humber output it is better 
than in the previous year, but about 11,000 tons under 
the average of the three years 1905-7. A large number 
of steam-trawlers were built, and in addition Messrs. 
Karle’s Company launched four moderate-sized mer- 
chant ships. Rather fewer vessels were built for 
foreign owners this year. 

The returns for the other English ports are, like 
nearly all other districts, larger than in the previous 
year, but nearly 40 per cent. less than the average for 
the years of activity. Destroyers account for a pro- 
portion of the tonnage, as Messrs. White, of Cowes, 





and Messrs. Thornycroft, of Southampton, contri- 
buted to the total. Thus it comes that the horse- 
wer output, as shown in Table V., is larger than | 
the Hull and Mersey totals, although in these two | 
instances the tonnage is as great as the aggregate of 
the smaller ports. 
TRELAND. 


The tonnage for Ireland is, unlike that of most 
other districts, considerably below the total of the pre- 





TABLE VIII.—Propvucrion ry 1909 oF Each SHIPBUILDING FIRM IN THE UNITED KINGDOM, WITH 
CoMPARATIVE Figures FOR Previous YEARS. 










































































| | NINE se. 
| 1909. 1908. | Se ee) tee | Soe 
No. NAME oF Fir. TorTaL. 3&7 
| |- ~ ) ———| ae 
No. | Tons. No. Tons. Year. | Tons. Tons. 5. 
1 |Workman, Clark, and Co., Limited, Belfast . 16 88,952 | 8 50,303 | 1909 88,952 543,740 10,591 
2 Swan, Hunter, and Wigham Richardson, Ltd.,| | | 
| Wallsend-on-Tyne.. .. ..  .. «| 2 77,637 | 17 | 61,580 | 1906 | 126,921 | 748,053 31,928 
3 |Vickers Sons and Maxim, Limited, Barrow-in- | } 
| Furness... “ a “a ..| — | 60,200 | — | 12,487 | 1909} 60,200 | 247,753 33,000 
4 |Russell and Co., Port Glasgow = se a 55,518 13 | 48,618 1904 73,689 544,190 1,385 
5 |Northumberland Shipbuilding Company, Ltd., | 
Howden-on-Tyne .. H ws a oa 48,025" 6 22,840 | 1907 48,250 345,297 11,050* 
6 |William Denny and Brothers, Dumbarton --| — | 38,564 — | 20,875 | 1906 | 40,632 303,565 11,731 
7 \Irvine’s Shipbuilding Company, Limited, Wes 
ec "— eee se CS <a Oe 37,004* | 6 12,641 | 1906 | 78,574 | 452,004 2,050" 
8 Wm. Gray and Co., Ltd., West Hartlepool 8 35,583* | 7 27,188* | 1906 85,111* | 480,392* 10,850* 
9 |Harland and Wolff, Limited, Belfast - e 6 29,708 | 8 106,528 | 1903 | 110,463 692,895 10,604 
10 |Wm. Hamilton and Co., Limited, Port Glasgow 8 28,859 2 11,386 | 1907 44,305 201,609 11,537 
11 William Doxford and Sons, Ltd., Sunderland .. 8 28,393 5 | 20,271 | 1907 | 106,058 | 503,918 19,319 
12 |Fairfield Shipbuilding and Engineering Com- | | 
pany, Limited, Govan, G Ow. . és = 6 27,688 3 17,520 | 1907 48,020 | 333,981 9,000 
13 Charles Connell and Co., Limited, Whiteinch .. 6 25,467 7 30,698 1902 | 41,052 314,789 2,719 
14 |Alex. Stephen and Sons, Ltd., Govan, Glasgow, 4 21,353 4 | 19,904 1907 | 44,003 222,889 7,291 
15 Scotts’ Shipbuilding and Engineering Company,| | 
Limited, Greenock. . oe ae * wa 21 259 8 i @m 1906 | 38,179 176,494 37,129 
16 Greenock and Grangemouth Dockyard Com- | 
| pany, Ltd., Greenock and Grangemouth | 9 20,317 12 | 11,162 | 1906 31,236 171,018 
17 Short Brothers, Limited, Pallion, Sunderland . 8 20,237 | 6 10,054 | 1908 30, 210,842 
18 Cammell Laird and Co., Limited, Birkenhead) 30 19,807 | 36 19,142 | 1909 85,455 
19 Arch. McMillan and Son, Limited, Dumbarton 7 19,637 5 | 9,715 | 1907 154,149 
20 |J. L. Thompson and Sons, Limited, Sunderland) 5 19,269 | 3 10,521 | 1907 48,218 218,563 | 
21 |R. and W. Hawthorn, Leslie, and Co., Limited, | 
Newcastle-on-Tyne we ey * pA 6 17,230 4 12,810 1906 32,650 194,208 5,807 
22 Sir W. G. Armstrong, Whitworth, and Co., | 
| Limited, Newcastle-on-Tyne  .. ie A 15,964 | 9 51,384 1907 | 74,228 416,928 8,510 
23 John Readhead and Sons, Limited, South Shields} 4 15,352 | 2 8,256 | 1906 30,205 211,765 ; 
24 |Barclay, Curle, and Co., Limited, Whiteinch ..| 3 15,250 | 6 38,810 | 1907 47,332 | 279,067 3,550 
25 |Sunderland Shipbuilding Company, Limited,| 
Sunderland .. om ai ms “<a ee 6 13,706 | 38 3,296 1902 19,465 | 112,082 4,444 
26 Robert Thompson and Sons, Ltd., Sunderland 6 | 13488 | 5 5,301 | 1901 16,785 | 104,598 — 
27 Clyde me gee and Engineering Company, | | 
Limited, Port Glasgow .. s $4 se 13,305 4 | 7,201 | 1909 | 13,305 | 77,687 | 5,254 
28 |Richardson, Duck, and Co., Stockton-on-Tees... 8 18,324* | 9 | 7,418* | 1906 | 28,675* | 192,142* 266* | 
29 |Ropner and Sons, Limited, Stockton-on-Tees ... 4 17,935* | 2 | 5,005 | 1906 35,890 | 250,728 | 9,865" 
30 |Sir Raylton Dixon and Co., Limited, Middles- | 
| brough ‘s KS. ae me ie cit” ae 12,661 | 5 | 26,146 | 1907 28,380 | 209,532 | 4,962 
31 London and Glasgow Engineering and lron- | | | } 
|” Shipbuildi y, Limited, Glasgow 1] 121299 | — | — 1901 17,552 | 81,015 | m 
32 |A. Rodger and Co., Port Glasgow... .. ..| 4 | 11,399 | 2 | 1,801 | 1906 | 26,734 | 148,143 | 3,660 
33 Napier and Miller, Limited, Old Kilpatrick, N.B., 4 | 11,076 4 | 16,211 1907 19,785 |} 1,136 
34 \Caird and Co., Limited, Greenock ” ae 1 10,883 2 16,723 | 1906 26,778 | - 
35 Craig, Taylor, and Co., Ltd., Stockton-on-Tees 4 10,389 2 6,010 1901 40,244 | 2,390 
36 ‘John Brown and Co., Limited, Clydebank ..| 5 | 10,154 5 | 15,300 | 1903} 55,152 | : - 
37 Earle’s Shipbuilding and Engineering Company, | | | | 
Limited, Hull o * % ee --| 10 9,745 9 | 6,180 | 1905 | 16,436 | ;_— 
38 Wood, Skinner, and Co., Ltd., Newcastle-on-Tyne) 5 | 8590 | 8 4,832 | 1907 13,915 |} 2,124 
39 |The a Iron Shipbuilding Company, Limited, 
Willington Quay-on-Tyne a <a Ai 3 | 8,423 3 10,512 | 1904 18,603 
40 |D. and W. Henderson and Co., Ltd., Partick ..| 4 7,625 | 6 | 17,805 | 1902} 39,849 - 
41 Bartram and Sons, Sunderland .. * mit 2 (i a 3,738 1904 20,715 3,693 
42 8. P. Austin and Son, Limited, Sunderland 5 | 7,029 2 1,725 1901 11,189 
43 Caledon Company, Ltd., Dundee .. + 7 6,667 | 4 10,681 1906 12,570 - 
44 John Crown and Sons, Limited, Sunderland 6 6,583 | 4 2,640 | 1909 6,583 | - 
45 Blyth Shipbuilding Company, Limited, Blyth..| 10 |} 6,276 | 38 6,725 | 1906 | 11,808 ~ 
46 |William Beardmore and Co., Limited, Dalmuir 2 6,000 | 1 11,533 | 1906 21,050 — 
47 |Ailsa Shipbuilding Co., Ltd., Troon and Ayr .. 2 5,980 21 5,985 | 1907 10,778 4,120 
48 Osbourne, Graham, and Co., Sunderland 5 5,950 3 | 5,817 | 1907 11,437 1,029 
49 William Simons and Co., Limited, Renfrew 11 5,870 41 | 7,933 | 1901 8,650 8,485 
50 |Fleming and Ferguson, Limited, Paisley as 7 6,600 | 10 | 5,050 | 1906 7,360 5,100 
51 |Robert Duncan and Co., Limited, Port Glasgow) 2 5,222 | — | _ | 1906 15,613 - 
52 G. Rennie and Co., Thames-street, Greenwich..| 19 6,206 | 15 | 3,483 1909 5,205 | 18,505 3,585 
53 |William Pickersgill and Sons, Ltd., Sunderland 3 5,090 | 2 2,968 | 1905 23,950 | 113,466 2,946 
54 |R. Craggs and Co., Ltd., Middlesbrough-on-Tees| 2 4,972 | 3 12,870* | 1907 | 34,247* | 190,628* 4,972 
55 |Lobnitz and Co., Limited, Renfrew ‘a 23 4,605 | 23 6,663 | 1908 6,663 41,885 3,391 
56 \C. H. Walker and Co., Limited, Sudbrook 35 4,567 | 59 | 8,424 | 1908 8,424 23,7325 4,441 
57 |Cook, Welton, and Gemmell, Limived, Beverley) 20 | 4,588 | 12 | 2,757 | 1903 8,366 52,703 485 
58 Hall, Russell, and Co., Limited, York-street, | | 
Aberdeen... i “ - * ny oF 4,520 ll 2,310 1902 | 8,865 42,705 1,403 
59 |Robert Stephenson and Co., Limted, Hebburn, | | 
Newcastle-on-Tyne Stee ene Ria 2 5,940 | 1906 | 39,131 | 168,212 
60 |Smith’s Dock Company, Limited, North Shields) 20 | 4,322 31 | 6,151 | 1907 | 7,961 47,616 
61 Ram and Ferguson, Limited, Leith .. ie 4 | 4,117 2 2,046 | 1907 | 5,545 37,452 - 
62 |J. I. Thornycroft and Co., Ltd., Southampton 12 4,084 | 9 3,741 | 1906 4,335 17,0675 2,374 
63 |Cochrane and Sons, Selby ..  .. | | 4,026 | 24 4,437 | 1906 7,940 35,493 1,755 
64 |J. Samuel White and Co., Limited, Cowes 14 3,000 | 14 2,555 | 1909 | 3,000 8,6565 
65 John Blumer and Co., Sunderland mM: ao ER | 2,838 2 6,309 | 1906 18,387 119,954 
66 John Fullerton and Co., Merksworth Building | 
Yard, Paisley Z. os be “se - 6 2,738 5 1,883 | 1907 3,011 20,558 541 
67 |Mackie and Thomson, Limited, Govan, Glasgow) 10 2,725 | 17 2,157 | 1906 7,920 | 39,506 1,655 
68 J. Priestman and Co., Sunderland | 2 | gei7 | 2 3,809 | 1906 21,000 | 117,067 2,617 
69 |W. Harkess and Son, Limited, Middlesbrough. . 3 | 2,544 4 3,731 | 1901 | 6,007 25,718 “ 
70 |Yarrow and Co., Limited, Scotstoun, Glasgow... 8 | 2,488 13 2,813 | 1908 | 2813 10,7985 . 
71 |\Ferguson Brothers, Port Glasgow. . - .-| 6 | 2,480 9 3,086 | 1907 4,468 19,489 1,450 
72 |Alley and MacLellan, Ltd., Polmadie, Glasgow) 12 2,430 25 2,930 | 1902 | 3,197 23,211 2,430 
73 |Campbeltown Shipbuilding Co., Campbeltown 2 2,404 — 1905 | 5,490 30,024 
74 Joseph Scarr and Son, Beverley and Howden, | 
| Yorks.. * = a oa * oo 2 2,250 6 1,280 | 1905 | 3,300 19,975 
75 Goole Shipbuilding and Repairing Company, 
Limitea, Goole = és aa ‘ om 5 1,915 17 3,286 | 1907 3,594 22,679 
76 |The Dockyard Company, Dublin .. et an 1,808 4 1,574 | 1908 1,808 6,4125 463 
77 |W. J. Yarwood and Sons, Limited, Northwich..| 12 1,787 | 13 1,744 | 1909 1,787 5,136 1,286 
78 |Mechan and Sons, Limited, Scotgtoun, Glasgow) 19 1,645 | 184 3,998 | 1908 3,998 8,654 — 
79 |Palmer’s Shipbuilding and Iron Company, Ltd.,| | 
Jarrow-on-Tyne.. »? - sis at, ® 1,620 3 7,149 | 1906 88,076 | 207,333 — 
80 Lytham Shipbuilding and Engineering Com- | 
pany, Limited, Lytham .. os ie wa @ 1,597 — | 1,636 | 1906 2,116 10,1478 549 
81 |A. and J. Inglis, Limited, Pointhouse, Glasgow 1 1,561 | 5 | 6,777 | 1901 | 12,204 | 50,779 1,561 
82 J. P. Rennoldson and Sons, South Shields. 6 1552 | 4 | 745 | 1901 | 2,609 13,790 767 
83 Ardrossan Dry-Dock and Shipbuilding Com- | | 
pany, Limited, Ardrossan i na ..| 3 | 1,466 14 | 1,517 | 1902 2,167 10,027 1,464 
84 Dundee Shipbuilding Company, Ltd., Dundee... 4 | 1,407 ll | 4,776 | 1908 4,776 25,693 690 
85 William Dobson and Co., Low Walker .. Ae 1 | 41,887 8 | 17,164 | 1906 | 24,811 22,041 ad 
86 |W. H. Warren, New Holland, Lincs. .. 6 | 1,360 *. 268 | 1907 | 1,56 5,573 
87 |David J. Dunlop and Co., Port Glasgow --| 1 |] 1,254 | 1 | 2,300 | 1902 8,670 
88 George Brown and Co., Garvel Shipyard, | 
| Greenock .. BY - es a ace 1,198 | 8 | 78 | 1907 3,186 3 
89 John Chambers, Lowestoft .. es ce oo 1,170 | 19 1,342 1907 1,801 
90 Henry Scarr and Son, Hessle, near Hull 7] 7 | wiso | 8 | 1,055 | 1902] 1,400 
91 |E. Finch and Co., Limited, Chepstow .. || 9 | vos | — | ~— | — ie 
92 Scott and Sons, Bowling, N.B.  .. os --| 4 /] «21,022 | 11 |~= 1,620 | 1904 2,909 | ar 
93 |D. M. Cumming, Parkhead, Glasgow ..  ..| 12 | 990 | 11 | 157 | 1909 990 3,137 | 970 
nr paowet and Co., Limited, South Shields , -| 8 45 | 9 868 | 1909 945 4,338 $27 
| ; 
* Includes erections, 3 For three years, 5 For five years, 8 For eight years, 
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TABLE VIIT.—Continued. 

































































| . j 
Nine SS. 1k. 
100, | 1908, =| Hanon Toran | Pure, | BE g és 
SINCR 1900. Total Be RS 
No. Name OF FIRM. otal. 3 g- ane. 
— I—-——_|—__ —_|-—— 858 | a$ 
No Tons. | No. Tons. | Year| Tons. Tons. SeF | BF 
95 \J. T. Eltringham and Co., South Shields 3 937 6 1,154 1902 1,770 9,416 —_ |— 
06 |Bow, M'Lachlan, and Co., Limited, Paisley ..| 5 934 24 2,370 1906 5,659 25,468 | 9,984 | — 
97 |The John Duthie Torry Shipbuilding Company, | | 
Aberdeen f: ve oe ee ee 7 892 15 2,004 1907 3,783 14,045 - = 
9s |J. T. Crampton, Port th ee id 29 875 38 730 1909 875 1,6552 | 785 
99 |Camper and Nicholsons, Limited, Gosport 7 855 3 225 1909 S55 3,257 10 14 
100 |Alex. Hall and Co., Limited, Aberdeen .. 6 825 10 1,362 1907 1, 12,184 _ 
101 |R. Williamson and Son, Workington 1 707 3 1,535 1906 1,999 5,680 = - 
102 |Philip and Son, Dartmouth. . es 2v0 620 _ _ 1906 865 2,395); — 
103 |Murdoch and Murray, Port Glasgo 2 607 1 282 1907 6,839 29,079 oo7. | — 
104 |Isaac Pimblott and Sons, Northwich 19 603 15 195 1909 603 1,5344 603 531 
105 |Edwards and Co., Limited, Millwall we ca a 601 15 956 1906 1,875 5,398 532 _ 
106 |Ritchie, Graham, andMilne, Whiteinch, Glasgow; 13 540 9 377 1904 3,556 18,823 540 _— 
107 |Fellows and Co., Limited, Great Yarmouth 6 438 5 400 1907 570 1,442 —_ 115 
108 |Isaac J. Abdella and Mitchell, Limited, Queens- 
ferry and Brinscombe_.. 2s os --| 17 430 14 170 - _ — 430 154 
109 |John Reid and Co., Whiteinch, Glasgow 1 414 2 412 — - 414 _— 
110 |Larne Shipbuilding Company, Larne 8 400 2 221 — 2,480 oo 400 
111 |Cox and Co., Falmouth —_... es . 2 352 6 466 1908 466 1,956 — pa 
112 |Forrestt and Co., Limited, Wyvenhoe .. 10 305 18 &38 1906 849 2,9755 7 131 
113 John Cran and Co., Leith ..  .. .. ~— «| 4 258 2 336 | 1907 622 2,6607 50 - 
114 |Garston Graving Dock and Shipbuilding Com- 
pany, Limited,Garston .. - os ad 2 250 _ -_ 1907 1,608 1,858% = 95 
115 |Beeching Brothers, Limited, Yarmouth. . ot 239 5 411 1907 730 1,979 _ 
116 |Simpson, Strickland, and Co., Ltd., Dartmouth) 36 221 21 249 1907 266 4,434 97 5 
117 |G. and T. Smith, Limited, Rye .. * os 4 217 4 237 1907 297 1,959 - 217 
118 |W. Fife and Sons, Fairlie, N.B. , Ss 199 7 299 1908 299 2,122 150 
119 |Mackay Brothers, Alloa... wes” ge - 2 194 — _ —_ — _ _ 
120 |Fred. Braby and Co., Limited, Victoria Wharf, 
Grove-street, Deptford .. s as er 180 14 464 | 1907 636 2,0305 50 46 
121 |W. White and Sons, Cowes .. oF = és 4 165 4 45 ~ —_ a _ 98 
122 |Peter McGregor and Sons, Kirkintilloch, N.B... 5 156 s 316 1903 435 2,196 60 . 
123 |Rowhedge Iron Works, Rowh os | 48 145 14 173 =| — _ -- 136 
124 |Alex. McDonald and Co., Itchen, seinnasten 16 123 —_ —_ i_— _ . | 35 
125 |Crabtree and Co., Limited, Great Yarmouth ..| 2 119 4 336 907 352 1,262 | 35 - 
126 |R. Macallister and Son, Dumbarton ee > oe 115 4 & | - 190 750” | 85 - 
127 |William Walker, M ee a 1 107 2 984 | 1905 1,165 3,035 -- 
128 |Hawthorns and Co., Limited, Leith 1 97 2 230 — — 5,901 | 
129 |J. and J. Hay, Kirkintilloch “ 1 92 —_ _ a -_ “nh | os 
130 |Stow and Sons, Shoreham .. a ei 2 89 — — - —_ — 
131 |MacLaren Brothers, Dumbarton, N.B. .. 19 69 12 27 - — } - - 
132 |T. Sumner and Sons, Liverpool .. ie 2 65 1 15 =| 1906 100 322 | _ 
133 |White Brothers, Itchen, Southampton .. 2 40 - | — - _ - 40 
134 |Edward Hayes, Stony Stratford .. - 2 35 — |— _ — | 35 
135 |J. Weatherhead, Eyemouth, N.B. 2 20 3 65 | 1,742 | — 
136 |A. Munro, Ardrishaig, N.B. 1 18 2 20 - - } — 
3 For three years. 4 For four years. 5 For five years 6 For six years. 7 For seven years, 
vious year. It must not be assumed, however, that Brazilian ships. The firm’s total, as will be seen from 


there has been any great diminution in employment. 
Messrs. Harland and Wolff have been very largely 
engaged in the construction of the two leviathan ships, 
for which special berths had to be provided. It is 
certain that when these two ships—the largest yet con- 
structed—are included in next year’s total, the average 
will be made good. As it is, Messrs. Harland and 
Wolff have decreased their production from 106,000 
tons in 1908 to 29,700 tons during the closing year. But 
Messrs. Workman, Clark, and Co., on the other hand, 
have increased their output from 50,000 to 88,900 tons, 
so that there is only a decrease in the total produc- 
tion of the whole of the Irish shipbuilding ports from 
158,600 to 121,000 tons. The vessels built in lreland are 
usually of very considerable size, but there is an absence 
of really large ships this year. Thus a year ago we 
ne the building of five vessels of over 10,000 tons, 
whereas this year there are only two in this category, 
as named in Table ITI., on page 899 ; of over 6000 tons 
there are this year six, as compared with twelve last 
year. The tonnage for foreign owners is this year less 
than half what it was a year ago, largely due to the 
fact that no vessels were built for the Atlantic 
combine. For the Colonies 11,000 tons were launched, 
and for Brazil 10,591 tons, the latter being four large 
steamers by Messrs. Workman, Clark and %o., for the 
Brazilian Lloyd Company. 


PRODUCTION OF SHIPBUILDING Firms. 


In Table VIII., on this and the opposite page, there 

s set out the tonnage produced by the various ship- 
building firms throughout the kingdom, to whom we 
wish here to express our thanks for the completeness 
ith which they have fulfilled our requirements. It 
vill be seen that Messrs. Workman, Clark, and Co., 
limited, Belfast, have launched a larger tonnage than 
any other firm in the kingdom, their total of 88,952 
tons being made up of sixteen steamers. This total is, 
however, about 21,500 tons less than the maximum 
attained by their neighbours on the Liffey in 1903, who 
hen top’ the list with 110,463 tons ; but the highest 
gure of any firm was reached in 1906 by Messrs. 
wan, Hunter, and Wigham Richardson, Limited, with 
126,921 tons. Last year the first place was taken by 
lessrs. Harland and Wolff with 106,528 tons, and in 
907 by Messrs. William Doxford and Co., Limited, Sun- 
‘erland, with 91,254 tons. The most notable ships on 
lessrs. Workman, Clark, and Co.’s list are the two 
Urient liners which were fully illustrated and described 
in ENGINEERING (see pa ante). Four other 
vessels were built for the Brazilian Lloyd. Indeed, all 
the ships are of a class which greatly influence mari- 
time commerce, and range from the 12,130 tone of 
the Orient vessels down to the 1695 tons of two of the 





the table, is considerably above the average, which 
for the nine years is just over 60,000 tons. 

Messrs. Swan, Hunter, and Wigham Richardson 
take second place with a total which, although about 
50,000 tons less than that which placed them in the 

remier position in 1906, is above the average, which 
or the past nine years has been 83,000 tons. In their 
list are included ships for foreign owners of 31,928 
tons, many of them being for the Colonies. The list 
is very varied, including the high-speed steamer 
Prince Rupert, for the new Pacific Coast service of the 
Grand Trunk Railway, a railway ferry-steamer, four 
oil-tank steamers, a ship for the Canadian Government 
Lighthouse and Buoy Service in Georgian Bay, a 
cabioatiie, and a floating dock, the latter a type of 
structure with which the firm have had many suc- 
cesses. The firm constructed the machinery for nine 
of the vessels built, their horse-power output being 
22,600 indicated horse-power. 

The Vickers Company take third place in the list 
with 60,200 tons, their largest tonnage output for 
several years, and considerably above the average. 
This total, moreover, is made up of vessels of a high 
class, including the battleship Vanguard for the 
British Navy (see ENGINEERING, vol. lxxxvii., page 290, 
and page 768 an/e), the Sao Paulo for the Brezilian 
Navy (see ENGINEERING, vol. lxxxvii., 557), and 
HM. 25-knot cruiser Liverpool (page 767 ante), in 
addition to several submarine boats, a steam ferry 
for Brazil, an ice-breaker for the Canadian Govern- 
ment, and a floating dock for Northern Nigeria. The 
list is thus unique in the respect that all the work 
has been done to Government order. In addition the 
firm constructed the machinery for the two Brazilian 
scouts built at Elswick—the Bahia and the Rio Grande 
do Sul, which attained remarkable results on trial. 
The total horse-power is thus 122,110, which, as we 
have already said, is a record output. The fourth 

lace in the list is taken by Messrs. Russell and Co., 
ort Glasgow, who have always attained a high place. 
Included in their total of 55,500 tons, which is 7000 
tons more than last year, and near to the average for 
the years of the — century, are two shelter- 
deck passenger and cargo steamers specially fitted with 
refrigerating chambers, two river passenger steamers, 
and a large number of cargo vessels. The Northumber- 
land Shipbuilding Company come next, and the total 
tonnage of their nine vessels, which range between 4800 
and 6300 tons, is 48,000, including erections. Two 
were for Trieste. Of this type of large cargo-carrier 
the firm have made a speciality. Messrs. William Denny 
and Brothers, of Dumbarton, are placed sixth on the 
list, because the Irvine’s Shipbuilding Company and 
Messrs. Gray, of Hartlepool, include erections in their 








figures, so that the basis of comparison is not the 
same. 

Messrs. Denny's work is always of an interesting 
character. They have launched one of the six vessels 
exceeding 10,000 tons built throughout the kingdom 
during the re) she was for their old clients, the 
New Zealand Shipping Company, Limited. In addi- 
tion there are two turbine steamers for the Lancashire 
and Yorkshire and the London and North-Western 
Joint Railway Company (see 757 ante), the torpedo- 
destroyer Maori, a dle-ferry train-steamer for the 
Bengal-Nagpur Railway, a large trading steamer, also 
for old clients (Messrs. Patrick Henderson and Co., of 
Glasgow), and several vessels shipped in pieces to the 
Irrawaddy River for the development of traffic, in which 
the firm have done splendid work. The total is nearly 
13,000 tons more than in the previous year, and is 
almost exactly the average for the past nine years. 
The Irvine’s Shipbuilding Company, who have made 
such a success of the workman partnership scheme, 
have turned out eleven vessels, of 37,000 tons, includ- 
ing erections, most of the vessels being about 4250 
tons. One of the steamers was for Belgian owners. 
Their neighbours, Messrs. William Gray and Co., in- 
clude in their return eight vessels, one of which—the 
largest—was for Bergen, and was 6387 tons. The 
total, which includes erections, is 8400 tons more than 
in the previous year, but is nearly 20,000 tons below 
the average for the past nine years, 

Messrs. Harland and Wolff, as we have already in- 
dicated, have been busily occupied in connection with 
the two leviathan ships, so that the decrease in the 
total already referred to does not suggest so much 
diminution in activity as would seem to be the case. 
The tenth place on the list is taken by Messrs. William 
Hamilton and Co., Limited, Port Glasgow, with eight 
vessels, of 28,859 tons, including a floating dock of 
3000 tons for Norway, three Dutch merchantmen of 
about 2850 tons, and four British trading ships. 
Messrs. William Doxford and Sons, Limited, have a 
total little more than one-fourth of the maximum, 
reached in 1906. Their list includes three of their 
well-known turret steamers, two of which were for 
Gothenburg. The others were of the single-deck type, 
with poop, bridge and forecastle, so muc tocol | ty 
shipowners, and a very large portion of their vu 
was for foreign owners, two Hamburg vessels, one 
Genoese, and a Dunedin vessel figuring with the two 
Swedish ships. 

The Fairfeld Company’s list, always an interestin, 
one, includes this year three new 224-knot Flushing ma 
Queenborough mail steamers, which we hope to illus- 
trate shortly ; the Union-Castle liner—the Balmoral 
Castle—which figures in Table III., the second-class 
cruiser the Glasgow (see page 767 ante), a torpedo-boat 
destroyer, and the machinery for the Bellona, built at 
Pembroke. The tonnage aggregates 27,688, which is 
10,000 tons more than in the previous year, and 
much less than the average. The machinery output 
of 93,500 horse-power is 44 times that of the previous 
zm and is very considerably above the average. 

essrs. Charles Connell and Co., who come next, have 
a total 5000 less than in the previous year, and 16,000 
tons less than in the maximum attained in 1902, while 
Messrs. Stephen have improved upon their total, and 
come nearly up to the average. Scotts’ Shipbuilding 
Company have had 9 specially busy year, their out- 
put, as shown in the table, being well up to the 
average, while at the same time they have made 
splendid progress with the building of the Dread- 
nought battleship Colossus. Their year’s work in- 
delat also the machinery for the battleship St. Vincent, 
with which very satisfactory results have recently 
been achieved ; so that, as shown on Table IX., their 
engine —— is 38,950 horse-power, which is above the 
average. The Greenock and Grangemouth Dockyard 
Company have two yards, and have had a fairly good 
year. Messrs. Short Brothers doubled their tonnage of 
1908, bringing it almost to the average ; while Messrs. 
Cammell Laird and Co. have had a busy year, their total 
including the torpedo-boat destroyer Renard, two 19}- 
knot turbine-driven vessels for South America, and a 
British trading 13-knot steamer, the Highland Laddie. 
Messrs. McMillan, of Dumbarton, have produced 
10,000 tons more than in the previous year, which is 
about the average. Messrs. J. L. Thompson and Co., of 
Sunderland, nearly doubled their last year’s total ; but 
are far from the maximum. Messrs. Hawthorn, Leslie, 
and Co., in their list of six vessels, include the torpedo- 
boat destroyer Zulu, two torpedo-boats, a Swedish 
merchantman (the largest Tyne-built steamer of the 
year), and a tug-boat. 

Sir W. G. Armstrong, Whitworth, and Co. have 
on their list the two Brazilian scouts already referred 
to, the second-class cruiser Newcastle, which was 
launched with all her machinery on board (see page 
767 ante), a Brazilian merchant steamer, and several 
British craft. Lack of space, however, prevents us 
referring in detail to the work done by the other ship- 
building firms, and we can only refer the reader to the 
table given, which shows not only the number and 
tonnage of the vessels built during the year, but, 
for comparison, the same figures for the previous 
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TABLE IX. —PRODUCTION OF MARINE MACHINERY BY ALL FIRMS IN THE UNITED KINGDOM. 


NAME OF Fir», 


1.H.-P. 


Vickers Sons and Maxim, Limited, Barrow-| 
in-Furness : | 
Fairfield Shipbuilding and’ "Engineering 
Company, Limited, Govan, Glasgow 
John Brown and Co., Limited, Clydebank, | 
near Glasgow .. 
| North-Eastern Marine ‘Engineering Com- 
pany, Limited, Wallsend and Sunderland! 
Workman, Clark, and Co., Limited, Belfast | 
Denny and © 0., Dumbarton .. | 
|Yarrow and C =i Limited, Scotstoun | 64,050 
Wallsend Slipway and Engineering Com-| 
| pany, Limited, Wallsend-on-Tyne my 
Harland and Wolff, Limited, Belfast 
J. Samuel White and Co., Limited, Cowes. . 
David Rowan and Co., Glasgow 
|R. and W. Hawthorn, Leslie, and Co., »| 
Limited, Newcastle-on-Tyne , 
Cammell, Laird, and Co., Ltd., Birkenhead | 
Scotts’ Shipbuilding and Engineering Com- 
pany, Limited, Greenock 
5 |Richardsons, Wes arth, and. Co., Limited, | 
Middlesbro’ and fartlepoo 
Parsons’ Marine Steam Turbine Company, | 
Limited, Wallsend-on-Tyne 
Palmer’s Shi pbuilding and Iron Company, | 
Limited, Wallsend-on-Tyne. 
William ‘Beardmore and Co. ’ 
Dalmuir . 
Blair and Co., Limited, ‘Stockton .. 
Swan, Hunter, and Wigham Ric hardson, 
Limited, Newcastle-on-Tyne - 
John LL Thornycroft and Co., Limited, 
Southampton .. 
Dunsmuir and Jackson, Ltd. ,Govan ,Glasgow 
Rankin and Blackmore, Greenoc eer 
Earle’s Shipbuilding and Engineering C om- 
pany, Limited, Hull .. 
‘entral Marine Engine Works, West Hartle- 


122,110 


93,500 


— 


89,200 


- 


83,897 
76,550 
71,750 


ecnau 


41,500 
40,934 


38,950 
38,450 


26,500 


Limited, | 


22,600 


21,715 
21,500 
21,000 


17,880 


17,300 
Clyde Shipbuilding and. Engineering Com- 
vany, Limited, Port Glasgow : } 
tohn Die kinson and Sons, Ltd., Sunderland| 
Alex. Stephen and Sons, Limited, Govan,| 
Glasgow. . 
Barc a, Curle, and Co., Limited, Glasgow 
London and Glasgow Engineering and Iron- 
Shipbuilding Company, Ltd., Glasgow .. 
William Doxford and Sons, Ltd. ” Sune erland 
Caird and Co., Limited, Greenock 
Ross and Dune an, Govan, Glasgow . 
John G. Kine aid and © On, Limited, Greenoc x) 
George Clark, Limited, Sunderland. . 
D. and W. Henderson ‘and Co., Limited, | 
Glasgow. . be 
William Simons and Co., ’ Limited, Renfrew. 
Bow, McLachlan, and Co., Ltd., Paisley 
Amos and Smith, Limited, Hull 
McKie and Baxter, Copeland- road, Govan. 
John Redhead and Sons, Limited, South 
Shields .. ae a <a 


16,700 
16,500 


27 
28 
14,380 
29 13,800 
30 
13,800 
13,650 
13,000 
12,700 
12,050 
10,050 


31 
32 
33 
34 
35 
36 
9,895 
9,485 
8,600 
8,430 
7,895 


87 
38 
39 
40 


41 
7,500 


2 For two years. % For three years. 
year, the highest tonnage reached by each firm since 
1900, and the total for the nine years, with a record of 
the colonial and foreign tonnage and sailing tonnage 
included in this year’s output. As a rule it will be 
seen that most firms have improved on their totals of 
the immediately preceding year, but in nearly all 
cases the production falls far short of the maximum 


reached. 
Tur Propuction oF ENGINEERING Firms. 

In Table LX., on this page, there are given notes 
of the work done by the marine engineering firms, in- 
cluding not only those who also build the hull, but 
those who contine their attention to the construction 
of engines. The first place in the list is, as we have 
already indicated, taken by the Vickers Company 
with a total of 122, 110 horse-power, which is larger 
than has ever before been attained by any firm, the 
nearest approach being the 121,470 horse-power re- 
turned by the North-Eastern Marine and Engineerin ng 

Jompany, Limited, two yearsago. In 1907 the Fairfiel 
Company returned 112,000 horse-power, and Messrs. 
John Brown, of Clydebank, returned, in 1906, 108,900 
horse-power. These four firms are at the top of our 
list this year, three of them are mostly identified 
with naval work, and the fourth with general —s 
steamers. The next three firms also build shi 
and their work has already been referred to. ~ 
Wallsend Slipway and Engine»ring Company, Limited, 


THE 


| 1909. 19€8, 
| 
} 
} 


58,850 
20,460 
41,750 
71,080 
ny 400 

7,100 
34,250 
33,175 
65,840 
82,607 
43,890 


34,500 
4,020 


4,000 
31,450 
15,000 
15,100 


10,000 
24,175 

8,850 
27,325 
18,000 

2,700 
14,850 
17,764 

6,800 
14,000 


20,000 
28,150 


16,650 
18,910 
9,310 
6,910 
6,920 


5,000 


' 





NINE 
YRARS’ 
TOTAL. 


Hienest Torau 
SINCE 1900. 


L.H.-P. 


Tew.) LH-P. | 


NAME OF FIRM. 


} | ; 
1909. Hicuest Tora | Nise 


stxce 1900. | YEARS’ 
| Toran. 


LH.-P. L.H.-P. 


| Year. | 





1909 | 127,110 | 488,000 


1907 | 112,000 | 504,375 


196 | 108,900 400,550 Charles D. Holmes and Co., 


Ailsa 
Troon 


1907 
1909 | 
1909 
1909 


867,070 
405,600 
459,700 
225,036 


121,470 
76,550 
71,750 
64,050 

. T. Grey, South Shields 

1906 

1903 

1909 

1907 | 


115,500 
100,400 
41,926 
50,220 


518,310 
575,701 
183,887 
336,440 


Glasgow 





| Ww. 
1904 
1904 


76,500 
56,800 


436,295 


270,129 Crabtree and Co., 


mouth 
1906 


50,100 | 225,535 


1901 | 120,150 615,220 Campbell and Calderwood, 
Cox and Co., 
Aitchison, Blair, and Co., 


A. Hall and Co, 


1907 | 65,000 | 297,700 





1903 | 42,800 | 250,930 
199 | 
1906 | 


23,500 
66,400 


55,8505 
382,150 
Gouldie, Gillespie, and Co. 


196 32,550 198,550 
112,1054 
231,835 
154,450 


Lytham .. 
3. Eltringham, and Co., 
Fishers Limited, Paisley 
Simpson, Strickland, 
150,810 | Dartmouth .. 
|Renfrew Brothers and O 0., 
258,064 3 |W. J. Y ewes and Sons, L 
7 [Daw id J. Dunlop and Co., 
104,350 | G At 
270,657 7 


197 
1906 
1907 | 











| 1901 | 30,000 


1901 47,700 
1905 
| 1906 


18,000 
55,000 
Cooper and Greig, Dundee 
|Maccoll and Co., 

3 [John Cran and Co., 


1907 
1907 


198,420 
215,624 


35,930 
40,532 Leith 

|Miller and Macfie, Limited, 
Menzies and Co., 


1901 
| 1807 

1905 | 
| 1908 
| 1907 

1906 


28,300 
40,063 
30,000 
12,950 
22,750 
51,500 


115,100 . 
210,583 ; 
144,000 
102,905 
139,351 84 | 
351,150 5 


|Forrestt and Co., 
James Ritchie, Partic k. 


\J. and R. Houston, Greenock 

W. White and Sons, Cowes .. 

s. Burrell, Great Yarmouth 

Limited, Gloucester 
Alley and MacLellan, Limited, Glasgow 
Rowhedge Iron- Works Company, 1 Limited, 


| 1902 
1908 
1908 
1907 
1907 | 


192,045 7 
104,745 8 ia 
74,292 |W Sisson and Co., 
88,345 


59,685 


35,300 
18,910 
9,310 
14,620 
9,710 
Rowhedge 


1906 | 16,500 | 110,650 |e Hayes, Stony Stratford 


4 For four years. 5 For five years, 
who come eighth, have taken a high place for several 
years, alike as to the volume and character of the 
work, and this year they include in their list the | 
machinery for the cruiser Newcastle, built at Elswick, 
three of the merchant ships constructed by Messrs. 
Swan, Hunter, five vessels built abroad, and one by 
Messrs. Hawthorn, Leslie, and Co. 

Messrs. Harland and Wolff's work has already been 
referred to, while Messrs. White, of Cowes, who are 
tenth on the list, have a much larger total than usual, 
because of the great power now put into torpedo- boat | 


destroyers. Messrs. Rowan and Co., who are eleventh | 


on the list, have an average output, their work being | 
largely of the high-class cargo ty 

Messrs. Hawthorn, Leslie, and Co. , Limited, have, 
it will be seen, added 7000 horse- -power to the total of 
the previous year, but their output is below the aver- 
age of the nine years. Included in their list is the 
turbine machinery of 18,000 horse-power for the second- 
class cruiser Blanche, built at Pem roke, and of 15,500 
horse-power for the destroyer Zulu, and of 4000 
horse-power for each of the two torpedo-boats built 
by the firm. Messrs. Scotts’ return includes the 
machinery of the battleship St. Vincent, which, as 
well as several merchant ships, did so well on her 
steam trials recently. The total is well above 
the average. Messrs. Richardsons, Westgarth, and Co. 
made machinery for 31 vessels, ranging up to 3200 
horse-power, and, in addition to the 38,450 horse- 


END OF THE EIGHTY-EIGHTH 


Caledon Shipbuilding and Engineering | 
Company, Limited, Dundee | 
Lobnitz and Co., Limited, Renfrew 
Fleming and Ferguson, Limited, Paisley . 
Hall, Russell, and Co., Limited, Aberdeen 


Maccoll and Pollock, Limited, Sunderland 
Shipbuilding Company, 


¥Yerguson Brothers, Port Glasgow - 
i P. Rennoldson and Sons, South Shields. . 


A. Rodger and C 0.5 Helen-street, Govan 
eo and Ferguson, Limited, Leith 
Lidgerwood, Coatbridge, N.B. 
Plenty ye Son, Limited, Newbury . 
Limited, 


ireat. Central Co- Operative Engineering! 
and Ship-Repairing Co., Ltd., Grimsby . 
Limited, Falmouth : 
Clydebank 

, Limited, Aberdeen 

Baird Brothers, North Shields es 
Vauxhall and West Hydraulic Engineering 
Company, Limited, Luton .. | 
sor and Co., South Shields 


Philip and Sons, Dartmouth . _ 
Lytham Shipbuilding Company, Limited, 


and 


2. Abernethy and Co., Aberdeen 
Limited, Belfast 
lA. and J. Inglis, Limited, Glasgow 
Limited, Leith 


| Hawthorns and o 0. , Limited, Leith 
Limited, Wivenhoe 


6 For six years, 


| 
| 


| besides cylindrical and water-tube boilers equal to 


1906 
1908 
| 1904 
| 1907 
| 1906 
1906 


13,300 

8,970 
10,500 
10,200 
17,110 
11,457 


11,300 | 
ne | $8,970 
9,450 
5,050 
5,780 
8,880 


43,1205 
55,300 
72,100 
63,360 
93,550 


44,200 


Limited, Hull. . 


Limited, 

1907 
1907 
1902 
1908 


7, 000 
7, 700 


5,620 
6,750 
3,155 
10,035 


5,000 
1,900 
3,950 
14,160 
5,770 


17,7208 
28,2005 
38,442 
49,484 


Muir and Houston, Limited, Kinning Park, 


1904 
1907 
1907 
1907 
| 1907 


99,160 
61,575 
56,0005 
86,710 
6,035 23,8915 
Great Y ar-| 
5,735 8,120 


1907 41,700 


| 1903 4,065 
1906 2,000 
1907 4,380 
1907 3,280 
1909 1,860 


2,580 
1,770 
1,700 
2,730 

150 


37,030 
6,9024 

11,0505 

13,3855 
4,1907 


Paisley - 


1908 
1907 
1907 


4,228 
810 
2,450 


24,152 
10,984 
10,9007 


, Glasgow 


: 1,660 | 1906 10,417 
South Shields M 


5 1,020 1907 5,1654 
Co., 
1908 ’ 
1906 2,650 


Limited, 
: oa 3,042 
1,300 


14,6978 
Irvine . 10,0505 
td. , Northwich 
Limited, Port 
1906 
1907 
1907 
1808 
1907 
1902 
1207 
1£05 
1606 


1,800 
3,520 
2,100 
1,250 
2,000 
9,800 
1,000 
1,057 
1,485 


28,549 
14,800 
12,5005 


7,870 
3,720 
6,100 


Glasgow 


1,850 1905 7,6505 


eith 70 - - a 


1908 
1904 


3,959 


150 19,5554 


128 

100 
7 For seven years- 8 For eight y2ais. 
power of marine machinery noted in the table, they 
made steam-turbines of 24,000 horse-power, and steam 
and gas-engines of 4000 horse-power, for land use, 


9050 indicated horse-power. Of the other firms who 
do not build a" note may be made of the thirteen 
ships engined by Messrs. Blair, of Stockton, one 
of which was constructed in Bilbao, and the others on 
the North-East Coast. Messrs. Dunsmuir and Jack- 
son, Govan, supplied machinery to nine vessels, all 
Messrs. Rankin and Black- 
more to six steamers, all built by Messrs. Russell, of 
Port Glasgow. 
The firms on the list whose output exceeded 40,090 
horse-power number thirteen, as compared with six in 
the previous year, and sixteen both in 1907 and 1906. 








Russian Factory Inspection.—Russia is divided, for 
factory inspection purposes, into 235 sections ; and at the 
commencement of 1907 there were 14,048 establishments, 
employing 1,718,145 workpeople, under inspection. At 
the commencement of 1908, the totals had risen to 14,085 
factories, employing 1,811, 267 persons, of whom 1,272, 48) 
| were men and 538,778 women. The sactaliacsion! in 
| dustry had not fully recovered at the close of last 
year from a depression. Shipbuilding suffered from 
scarcity of labour. The iron-works of the Ural were 
adversely affected by accumulations of snow. The manu- 
facture of agricultural implements and the textile in- 
dustries showed more activity. 
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‘Aveling & Porter, Ltd., 


RochtesTsr, Ksxt. 
and 72, Cannon Street, Lonpon. 
STEAM ROLLERS. ROAD LOCOMOTIVES. 
STEAM CULTIVATING MACHINERY. 
STEAM WAGONS. TRACTORS. 
CEMENT-MAKING MACHINERY. 


A. (F. Munford L 


CULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY AND War OrFics Lists. 
ENGINES for Torpedo Boats, Yachts, Launches. 
BOILER FEED PUMPS. 

See Illustrated Advertisement, page 78. 


PATENT WATER-TUBE BOILERS, 
AUTOMATIO FEED REGULATORS. 


And Auxiliary Machinery as supplied to the 
: Admiralty. 2179 


9968 








oj ames Russell & Sons, Ltd., 
Crown Tuss Worss, WEDNESBURY. 


IRON and STEEL TUBES, and Fittings for same, 
STEAM MAINS. . COCKS and VALVES. 
TRAMWAY and TELEGRAPH POLES, &., &. 


WAREHOUSES: 
Lonpon - - - 108, Southwark Street, 8.E. 
Mancuuster - 88, King Street West. 
BirmincHaM - 114, Colmore Row. 
Lexps 


- + + 6, Mark Lane, Briggate. 9619 





ranes.—Electric, Steam, 
HYDRAULIO and HAND. 


of all t; and sizes. 
GEORGE RUSSELL & OO., 


Motherwell, near Glasgow. 


LtD., 





ohnson & Phillips, Ltd., 


TELEGRAPH, ELECTRIOAL, and GENERAL 
ENGINEERS and CABLE MAXERS. 

14, Union Court, E.O. Works, Charlton, Kent. 
Makers of Machinery, &c., for complete equipments 
of Cable Factories and Vessels. Electric Light 
Apparatus of all kinds, Arc Lamps. Electric Trans- 
mission of Power Plant. Oables and Wires. 9753 


Mining Tools, Rock-boring 
HINES and DRILL STEEL. Large 
.—THE HARDY a 
, England. 





stocks. Prompt delive: 
PIOK 00., Lrp., Sheffie 
and 


P & ? : Feee 


MARINE ENGINEERS, &c., 
Newecry, ENGLAND. 





on, 


9983 





[0 Engineers, Ironfounders 

and Stee For high. -class accurate PATTERN- 
MAKING and General Engineering, write AOOUMU- 
LATOR IN DUSTRIES, Lrp., Woking, Surrey. 647 


10, KING STREET, COVENT GARDEN, W.O. 


[thomas Kell & Son; Litho- 


wir, Chone -» execute every description of 
Lithography, Chromo - Lithography, Engraving and 
Printing ; Engineering, Architectural, and Pictori 
Drawing in bestmanner. Pa per Drawing, Photo-litho- 
Staphy,&c.—40, King St. \Covent Garden W. 0. Od 3462 


ade & Cherry’s Patent 


y 
4 ) HELICAL CENTRIFUGAL PUMPS, 
Hien orn Low Lirts, SERIES OR TURBINE PRINCIPLE. 
Hieuest Erricrency. 
> Patenters and Manufacturers :— 
xc ‘iN OHERRY & SONS, Beverley, Yorks. 
Add.: ‘*Cherry, Bever! ey. 
Nat. Tel.: No, 115, 





743 


lit 


arrow & Co., Ltd., 


SHIPBUILDERS AND ENGINEERS, 
GLASGOW (formerly of PorLar, Lonpoy.) 
SPEEDS UP TO 40 MILES AN HOUR, 

PADDLE OR SCREW STEAMERS OF 


Exceptional Shallow Draught. 


VESSELS PROPELLED BY STEAM 
Turbines or Od 8759 


Internal Combustion Engines. 


(ochr an _ CROSS-TUBE TYPES. 
Boilers. 
See page 20. 


°¥ achts, Launches or Barges, 


Built complete with Steam, Oil or Petrol 

or Machinery eupplied. 
JOSPER & OO., Lap, 

BroaD STREET, PORTSMOUTH. 


Blast Wagons for Sale or 
HIRE. 


HURST, NELSON & CO., 
MOTHERWELL. 


Prorrestt & Co., Ltd., 


And 22, pease eet, E.C. “oan 
SHIP, YACHT, LAUNCH and BOAT » ILDERS 
and ENGINEERS. See Illus. Advt. page 2 


[2vincble (5248° (lasses 


BUTTERWORTH  BROS., Ltd., 


Newton Heath Glass Works, 
Manchester, 
Air 


Edwards 


SYNDICATE, Lrp., 

8, Crown Court, OLD _ Street, 
» EO. 

For Illustrations see last white page. 


: ’ 
irth’s 
Please refer to Advt. page 32. 


548 S t e 6 | 
achine Cut Double Helical 


N GEARING. FLEXIBLE COUPLINGS. 
See Adverlisement alternate weeks. 681 
THE POWER PLANT CO., Lv., West Drayton, Mox. 


[® ventions Protected and|* 


PATENTS OBTAINED in all Countries. Patents 
exploited. COMPANY WORK.—FRANK BIDDLE, 60, 
Newhall Street, Birmingham. Telegraphic Address : — 
“ Royalties, B’ham.” Tel. No. 2898. 756 





MULTITUBULAR AND 





Motors ; 
Od 3551 





LTD., 
9888 





Ww pid _™ 








Od 9753 


Pump 














Gs Engine and Suction Plant 


TROUBLES.—Inspections, Tests, Reports. 
E. J. DAVIS, A.M.I. —- E., Great Eastern Road, 


ford. 
” Rapidising, London,” 





’Phone : 1350, East. Te: 





al [ pcomotive Tank Engines 


designed and constructed by 
MANNING, WARDLE AND COMPANY, LiMiTED, 
Boyne Engine Works, Leeds,’ Od 2487 
_See their Illustrated Advertisement page 85 5. 


ee’s Hydro-Preumstic Ash Ej ector. 
Great saving of labour. No noise. Nodust. No 

dirt. Ashes discharged 20 ft. clear of vessel.—Apply, 
F. J. TREWENT & PROOTOR, Naval Architects and 
Surveyors, 43, Billiter Bldgs., Billiter St., London, E.O. 
4835 


Patent 





Locomotives in Stock.— 


. KERR, STUART & CO., Lrp., have in stock 
oui; in an advanced state of progress at their 
Palitornia Works, Stoke-on-Trent, a large number of 
OMOTIVES, with cylinders from 5 in. to 15 in. 
meter (inclusive), for all gauges from 18in. to 


4ft. 8) in.—Appl 
1, 1, Broad Stree PPiace, to eee, TUART & CO., — 


Root’ 8 Patent Friction 
LUTOCHES, suitable fo: to 

BOU oti any transmission = ar — Write tor Sheet Noss, | —— 

U ry & PAUL, Lap., Petrol Engine Makers, 
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A Firm of a having 
, 40 exceptional connecti 

= ‘on ay. . Brith, Indian and Colonial i PREPARE 

he atten _ with 9 view to undertaki: — 


On suitable a 
men ny og whi will be treated in vaio 


- 2 be ang in the first instance, ah 
P08 eo ened 








aT 


Pierey & Co., Ltd., Engineers, 
BIRMINGHAM. 

Manufacturers of the 8683 

OLIFT PARAFFIN MARINE ENGINES. 

Special Features : Revtasiiity and Economy. 





ank Locomotives. 
Specification and Workmanship equal to 

Main Line Locomotives. 
R. & W. HAWTHORN, LESLIE -& CO., 
__ ENGINEERS, NEWCASTLE-ON-TYNE. 


[:° Foundry and 
ENGINEERING COMPANY, 
Railway Plant and General Engineers. 


witches, cae 
Turntables, Water A 
wagons, take, Ea oes Be 
Works: NE 
, London Office 696 
16 & 17, Devonsumsz Squarz, Dammeenease Sr., B.C. 


Lrp., 








VAUGHAN 
& SON 
LTD. 


Vaughan’s: 


VERHEAD 


Execrric & Hann Power 
Traveune 
C ranes. 


MANCHESTER. 9664 
See Illustrated Advt. Dec. 24 and Jan. 14. _ 


[[ubes, Iron and Steel. 
Edwin Lewis & Sons, *™ 
143, Onunon Sr '.0, > Wolverhampton. 





10: in., 12in:, 14in. and 16 in. 
Locomotives 

Ready ‘ "ii"* Delivery. 

Andrew Barclay, Sons&Co., L® 

Caledonia Works, Kilmarnock. 


RAILWAY CARRIAGES, TRAMWAY O, 


He Nelson & (. ‘Tia. 


Tus Giascow Ro.iine Stock anp PLANT Works, 
MoTHERWRIL. 8383 








Daud Rollo and Sons, 
Engineers & Shipbuilders, 


o24 Liverpool. | 
I['ubes and Frittings. 


tewarts and J loyds, J td., 
S Lbs L 


Glasgow and Birmingham. 


See Advertisement page 74. 5743 


Devey Paxman & Co. L2 


ENGINEERS, COLCHESTER. 
MAKERS OF : 
Steam Engines and Boilers. 
All Sizes up to 3000 HP. 
For ELECTRIC LIGHTING anv TRACTION WORK. 
also ror WINDING, PUMPING, HAULING, 

P AND ALL PURPOSES. 
FRANOO-BRITISH EXHIBITION—GRAND PRIX 
(Hieuust AWARD OBTAINABLE) 

2246 





See Advertisement page 39. 
THE WELL-KNOWN 


Five Re Moulding aa 


FOR 
ALUMINIUM, &c. 


Ltd., 


9127 


(ranes ! (cranes ! 


(\ranes | 
Butters Brothers & Co., 
GLASGOW, 


Makers of all kinds of Steam, Electric, 
Power Cranes, 
Catalogues and Prices on application. 


See Advertisement page 7. 


G. Mumford Ltd, 


A. Culver —— Engineering Works, 
OLCHESTER. 
Contractors to jcamoame War Orrice, Crown AGENTS 
for the CoLontes, and ForREIGN GOVERNMENTS. 
STANDARD PATTERNS, LAUNCH and MARINE 
ENGINES in stock and in progress. 
COMPOUND SURFACE CONDENSING :— 
diameter stroke 
and 6 in. 4in. Admiralty pattern. 
. and 6in. 5 in. S 
. and 7} in 5 in. os 
and 9in. 5 in, ee 
. and 10 in. 6 in. ee 
in. and 12 in. 7 in. i 
. and 14 in. 8 in. 
andil6in. by 10in. 
and 18 in. y 12in. = 
and 20 in. y i4in. - 
. and 22 in. y 16in. — 
and 24 in. y 16 in. om 
in. and 28 in. y 16in. — 
New designs and highest class workmanship. 
Catalogues and full particulars on application. 


yy ohn Bellamy, L?:: 


MILLWALL, LONDON. 





IRON, BRASS, 


"Mansfi eld Sand Co., 


MANSFIELD, NOTTS. 





and Hand 


9722 





737 





General Constructional 
Engineers. 
See large Advertisement next week. 


757 


team Cranes, Excavators, 


Concrete Mixers, Steam Winches & Windlasses, 
J. H. WILSON &CO., Lrp. Head Office & Works: Dock’ 
Road, Seacombe, nr. Birkenhead. London Office : 14, 
Victoria St, 8. W. See large Advt., page 38. 689 


Mitthew Paul & Co [4 


Lavexron Worxs, Dumbarton. ° ye, 
See Full Page Advt. page 50, Deo, 24, 


arrows Patent 


Witer-Tube Boilers. 


Ske ILLUSTRATED ADVERTISEMENT APPEARING 
on Paes 51, Dec. 10, AND BVERY FOURTH WEEK. 








; . 
Glasgow (norl3it™Eby Sox: 


BE &A.Musker, =, Ltd., Liverpool. 


HYDRAULIO AND ELECTRIO MACHINERY. 
See last week's Advertisement page 19. 


Boiler Tubes’ and 
Jj ohn Mk; biel laeaxe 


GLASGOW TUBE WORKS, GLASGOW 








8, 
600 


See Full-page Advt. every 4th weék. 


GOLD MEDAL— Inventions Exruprrion—AwAnpap. 


Peckham’ s Patent Suspended 


WEIGHING MACHINES — EA FERRY 

ROAD ENGINEERING WORKS OOMPANY; Laurrap, 
London, E.—Hydraulic Cranes, Grain Elevators, &e. 
, See Illus. Advt. last week, page 88. 9854 


G tone Breakers Mr 


ock rushers, 


Wr MAKE NOTHING ELSE & THE Bust, 


W: H. Baxter, Ltd., Leeds. 
Rubber MANUFACTURERS 


Hose 


Tas GUTTA PERCHA & RUBBER MFG, 00, 
y OF Toronto, Lamrrsp, 


Toronto Canada," 


Merine and Hy draulic “Ma- 


CHINERY (under Eon and Foreign Govern- 
ments, Lloyd’s, Board ot Trade, &.)—VAUXHALL anp 
WEST. HYDRAULIC ENG. 00., Lip, Works: Luton, 
Beds. City Office : 45, Leadenhall Street, London, BO. 


[the Yorkshire EngineCo.,Ld., 


Meadow Hall Works, Sheffield, oo ad -_ 

Line and, Works Locomotiv es, and General E 
are WISHFUL to RECEIVE COMMUNIC! TIONS, 
from PATENTEES and: OTHERS, with a view of 
os the Manufacture of —- The 
. E. Oo. have large and complete ks, capable of 
dcaliag with light and heavy Machinery, including 
Forgings of every class, light and heavy. direct 
communication with ‘the Midland and Great Central 
Railways. 646 





2267 





Steam and 
Air Drill 


_ 9672 





(entrifugals. 


Pott (iassels & Williamson, 


MOTHERWELL, SOOTLAND. 619 


See full page advertisement, Dec. 10, page 54. 
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[DEc. 31, 1909. 








2 
, . 
anchester Steam Users’|(\rystal Palace Practical] ne [A Thoroughly Practical Shops 
ASSOCIATION. SCHOOL OF ENGINEERING. The AGENT- GENERAL for the CAPE OF GOODHOPE ° SUPERINTENDENT REQUIRED, who has 
FOR THE "EXPLOSIONS. OF BOILER - ae witnom ja dime aexees is prepared to receive eee ae eseammene oy foundry, » pattern, 
RINCIPAL—J. W. , M x . machine 0} to 
9, Mount Street, MANc px 5 enders for the Supply of a works cunplaying 906 to 200hands ind ture wath, 
Chief Raineer Oo. E. STROMEYER, M.LO.E. The FIRST TERM of the 38th Year WILL OPEN the following STORES, viz. :— y and correctly, have = h knowledge 
Six o’clock man and 


Founded 1854 by Sir W. Farrsarry. 
Certificates of Safety issued under the Factory and 
Workshops Act, 1901. Com: rey for Damages and 
in eny paid in case Engines and 
Boilers designed and case of Explosions during Be - 


[@perial College of Science and 
TECHNOLOGY. 


LEOTURES AND 80H SCHOLARSHIPS IN 
AERONAUTICS. 








LECTURES. — Courses of Afternoon Lectures, 
under, will be held after Christmas at the Seapteied 
College of Science and Technology, South Ken- 


sington : — 

1. “The Dynamics of an Aeroplane,” by Sir 
GrorGe GreenuiL, F.R.S. 

2. “Fluid Pressure,” by H, R. A. Mauiock, Esq., 


F.B.8. 
3. ** Light Petrol Motors for Aerial Work,” by 
Colonel H. O. L. Houpgy, M.1.E.E., F.R.8, 

Each Course will consist of about Six Lectures, The 
fee for admission to any Course will be £1 or £2 for 
the three Courses. 

‘1st Course on Thursdays, beginning 27th January, 1910. 

2m »» Mondays, 7th February, ,, 
«= ng, TUSdays, ‘a 19th April, - 

SCHOLARSHIPS.—The Imperial College of Science 


” ”» 


9822} on WEDNESDAY, 5th JANUARY. 


New Students 
the School = the previous day, 


should attend at 
for examination. 


antes = am, and One 
forwarded on app’ ication to the REGIS- 
ThA School of Engineering, Crystal Palace, -. “ 


Ta C.E. and all Engineerin 


Examinations.—Mr. G. P. KNOWLES, A.M.LO. 
F.S.L, &c., PREPARES CANDIDATES personally or 
by correspondence, Hundreds of successes. — 
for next February and October are just commencing. 
woe, tae St., Westminster, 8.W. Tel. No. im 


‘A MICE a and Stud. LOE. 








(1) 5000 Tons RAILS, £0 Ibs. eection, 
Bessemer or Open-Hearth Steel. 

(2) .28,000 FISHPLATES, Bessemer or 
Open-Hearth Steel, for 80 Iba. section 


Rails. 
Forms of Tender and all particulars may be obtained 
on application at the Office of the Agent General, 100, 
Victoria Street, London. 

Tenders - to be delivered in sealed envelopes, 
addressed t> the AGENT-GENERAL FOR THE 
OAPE OF Goob HOPE, 100, Victoria Street, London, 
8,W., not later than Noon on Monday, 24th January, 
1910, "endorsed “' Tender for Rails an Fishplates.” 

The Agent-General does not bind himself to accept 
the lowest or any Tender. 

100, Victoria Street, London, 8.W., 

30th December, 1909. U. 380 





*EXAMS. Correspondence Coaching by practi 
nt engineers ; courses for any period, fees Toone, : 
ig successes at last nine exams. ; 
ais for foreign candidates ; send for booklet, &c.— 
Address, U 257, Offices of ENGINEERING. U 25) 





enningtons’ Engineering 


SCHOOL for A.M.L.0.E. and B.Sc. , Sani Inst., 
Architects and Surveyors ; also Students A.M.LO.E. 
and Matriculation. tab. 1878. Oral, Postal - 
dential.—254, Oxford Road, Manchester.—Inst. O.E., 
Last Exam. Fina: J. 8. Bullough, J. Beer, B. R. 
Leapingwell. Stupents : W. Barrington. All our Pupils 
passed. Same result at thetwopreviousExams, 783 





and Technology are prepared to award 








Scholarships to advanced Students desi of 
undertaking research work in scientific problems 
connected with Aeronautics. The Scholarships will 
consist of exemption from fees, together with main- 
tenance allowances at rates fixed with regard to the 
circumstances of each case. In suitable cases pro- 
vision will be made for ra of the work to be under- 
taken at the National Physical Laboratory, Ted- 
ya 
erson desirous of admission to the Lectures or 
ina sous omination to a Scholarship should apply to the 
SECRETARY, Imperial College of Science and Tech- 
nology, South Kensington, 8.W., from whom Ro 
particulars may be obtained. 243 





ing’s College, London 


(UNIVERSITY OF LONDON). 


FACULTY OF ENGINEERING AND APPLIED 
SOIENCE AND DIVISION OF AROHITECTURE. 


SESSION 1909-10 COMMENCES WEDNESDAY, 
12th JANUARY. 





PROFESSORS : 

ENGINEERING — Davin 8. Carprr, M.A., M. Inst. 

O.E., M.1.M.E.; H. M, WAYNFORTH, A.M. Inst. C. E, 

AMLMLE. ; M. Curry, M. Inst. OE. 

ELECTRIOAL ENGINEERING—E. Witson, M.LE.E. 
NATURAL PHILOSOPHY—O. G. Barkua, D.Sc. 
ARCHITECTURE—R,. Evsey Smrru, A.R.I.B.A. 
ee od M. Tomson, F.R.S., F.LC.; H. 


Jackson, F.1.0.; P. A. KIRKALDY, FLG., F.G.8. 
MATHEMATICS - 8. A. F. Wuire, M.A. ; J, B. DALE, 
metAiivney A. K. Huntinetox, A. R. 8. M., 


GEOLOGY and MINERALOGY—T. F. Sisty, Lecturer. 
Large Staff of Lecturers and Demonstrators. 
EVENING CLASSES are held for Mechanical and 

Electrical Engineering, Architecture and Building 

Construction, Drawing, Mathematics, Physics and 

other Science Subjects. 

For Prospectuses and all information apply to the 
U 332 


SECRETARY, ee Strand, W.C. 
Battersea Polytechnic, 
LONDON, 8.W. 


PainciraL :—S, G. RAWSON, 


DAY COURSES, A ig here a full three years’ training 
in Mechanical, Electrical and Civil Engineering, 
Architecture and Building Construction. Next 
Term commences 11th JANUARY, 1910. 

EVENING CLASSES, in Strength of Materials, Theory 
of Structures, Hydraulics, Theory of Machines 
and Machine Design , Heat Engines and Surveying 
ae map ne IL, 1910); Electric Traction, 

Alternating Current Machinery, High- 
Tension Transmission. 

Special Course of 12 Lectures in ENGINEERING ESTI- 

MATES commences FRIDAY, 2ist JANUARY. 
The above Courses (Day and Evening) are suitable 
for the B.Sc. degree (Engineering) and the examina- 
tion for Associateship of the Institution of Civil 

Engineers. 

‘or Lop ae paremecens as to fees, &c. 

SEORET 


D.8c. 





-, apply to the 
U 823 


TENDERS. 


MINISTRY OF LOCAL GOVERNMENT. 
(SanrtaRY DePARTMBNT.) 


WATER SUPPLY FOR THE CITY OF BANGKOK. 


orms of Specification, Tender 
and Contract, for the SUPPLY of 5,445 TONS of 
CAST-IRON WATER PIPES and Accessories, may be 
obtained from the SIAMESE FINANCIAL AGENCY, 
23, Ashburn Place, London, 8.W. Price 5s. per set. 
U 359 


CITY OF LAUNCESTON, TASMANIA. 
WILSON, Mayor. 


ELECTRIC TRAMWAYS. 


[lenders for Steel Tram-Rails 


and FASTENINGS. 
Tenders, addressed to the Mayor and Aldermen, and 
endorsed ‘‘Steel Tram-Rails,” will be received at the 
Town Hall, Launceston, Tasmania, or care of Messrs. 
Joun Terry & Co., 7, Great Winchester Street, London, 
E.C., up to Four o'clock, p.m., of Monday, the 7th day 
of February, 1910, for the SUPPLY and DELIVERY 
of about 1100 tons of STEEL TRAM-RAILS and 
spy 
lopies of Conditions of Tendering, Specification, 
Sche ule and Form of Tender, may be obtained upon 
application to the undersigned, or Messrs. Joun TERRY 
and Co., on payment of One Guinea, which will be 
returned upon receipt of a bona jide Tender. 
Duplicate copies may be supplied on payment of 
103, 6d. each, which will not be returned. 
The lowest or any Tender not necessarily accepted. 

CO. W. ROCHER 








” Town Clerk. 
U 354 


Town Hall, Launceston, 
_ 16th. Nov ember, 1909. 
oom MONWEALTH OF AUSTRALIA, 
72, Victorta STREET, 
Wstminster, S.W. 


The Commonwealth Representative is prepared 


to receive 

4 Yenders for the Supply, 
DELIVERY, c,i.f., Sydney, and ERECTION 
(at the Lithgow Small Arms Factory, New South Wales, 
o_o * POWER GENERATING STATION 


~Seaare of Tender, ese pa aay and General Condi- 
tions may tion at the 
Commonwealth Office. 

Tenders must be delivered under sealed cover, 
endorsed ‘‘Tender for a Power Generating Station 
Equipment,” to the undersigned not later than 
Eleven a.m., on Tuesday, 11th January, 1910. 

Tenders should be accompanied by a priced 
schedule of the various portions of the plant detailed 
under the principal headings of the Specification. 

Commonwealth Government reserve the right 
to accept the whole or any portion of the plant so 
scheduled. 

The schedule prices of each portion must include 
the cost of erection. 

The lowest or any Tender will not weanaen be 





PrP 





he Sir J ‘i ‘Caie “Technical 


INSTITUTE, Jewry Street, ALDGATE, E.C, 





The following COURSES z EVENING LECTURES 
and PRACTIOAL WORK 


Fl 
will be given during the ‘LENT and SUMMER 
TERMS, 1910 :— 
SOLID FUELS, THE VALUATION OF FUELS AND 
THE CONTROL OF FUEL CONSUMPTION, 

LY J, 8. BRAME, Lecturer on Chemistry at the Royal 

aval College, Greenwich. 

A Course of Eight Lectures, Monday Evenings, 8 to 
9 p.m., commencing Monday, : 24th January, 1910. 


FURL “ANALYSIS, 
by ©. 0. BANNISTER, Assoc. R.8.M., M.1L.M.M. 
A Course of Laboratory Work. Summer Term. 
Monday Evenings, 7 to 10 p.m., commencing Monday, 
18th April, 1910. 


TECHNICAL ig ANALYSIS, 
by CHARLES A. KEANE, D.Sc., Ph.D., FLO. 
wiki Conese id Laboratory Work. Summer Term. 
nesday Evenings, 7 to 10 p.m., commencin 
Wednesday, 20th April, 1910.0 ~ 


The COURSES of INSTRUCTION are sp 
meet the requirements of those Chamnical 
and Engineering beta or who are od with 


the use of Fuel asa motive 
COURSES ag be 





DETAILED SYLLABUS of ‘the © 
upon application, 





U 176 
" (Signed) R.. MUIRHEAD COLLINS, 
Representative of the Commonwealth in London. 





REPUBLIC OF OHILI. 
NEW GRAVING- DOOK F FOR TALCAHUANO. 
THE CHILIAN NAVAL ( COMMISSION invites 


[Tenders for the Construction 


of a NEW GRAVING-DOOK and TIDAL 
BASIN at Talcahuano Dockyard. 

Firms desiring to submit Tenders may obtain 
—— Instructions for Tender, Drawings and 
other particulars, on application after the 26th inst., 
between Three and Four p.m., at the Office of the 
Chilian Naval Commission, upon payment to the 
Fiscal Treasury of Chile, 121, Victoria Street, 8. W., 
of the sum of £2. 

The above-mentioned amount will be returned to 
the Tenderer, vided he shall have sent in a bona 
fide Tender and not have withdrawn the same, but in 
no case will the fee be returned unless a bona fide 
Tender is submitted. Full lars of the work 
may be obtained on application at this Office before 
the payment of the fee for the Specification, &c. 

The Engineer's estimate for this work is £954,000. 


Vice-Admiral LUIS A GONI, 





Chief of the Chilian Naval Commission. 
72, Victoria , SW. 
26th November, 1909, Uél 








BOMBAY, BARODA = a ae INDIA 


257 | The Directors - prepared to receive up to Noon on 


esday, 11th January, 


enders for the Supply of :— 
1. METALS. 
2.° WROUGHT IRON and MILD STEEL 
BOLTS, NUTS, RIVETS, &c. 
3. WOOD SCREWS, PINS, &c. 

Tenders must be —, on Forms, copies of which, 
with Specifi t these Offices 
on Leeresent of 21s. "st (which will 4 be or 

Directors do not bind themselves to accept th 
lowest or any Tender. 





0. CROMMELIN, Secretary. 
Offices, Gloucester House, 
2, 3&4, Bish ate Street Without, 
London, C., 30th December, 1909, 


COUNTY OF LONDON. 
TO ENGINEERS, CONTRACTORS AND OTHERS. 
THE LONDON COUNTY COUNCIL invites 


enders for the Partial Re- 


CONSTRU@TION of the BRIDGE carrying 
Mitcham Lane over the London, Brighton and South 
Coast Railway. 
Persons desirin 


Uae 


to submit Tenders may inspect 
the Drawings obtain the Specifications, Bills of 
Quantities, come of Tender, and other particulars 
on application to the Chief Engineer of the Council, 
Mr. Maurice Firzmavricr, O.M.G., at the County Hall, 


of plece-work prices ; must be a 

good timekeeper.— Address, giving a detailed account 

of experience, with references, and stating age 
salary required, U 188, Offices of ENGINERRING. 


M unicipal Engineer Required 
for Lagos, Southern Nigeria, for two tours o/ 
12 months’ ene amg eervice, with possible extension 
Age not 40, preferably unmarried. Stric: 
medical exneniaedl ion and vacci n if 
Salary £400 a year, rising to 2800 by £20 annually 
with a duty allowance of £80 per annum whilst serving 
in the Colony. Free single quarters provided at 
established stations. Free first-class passage out ard 
home again on satisfactory termination of engage 
ment. Half salary on voyage out, full salary fron 
date of arrival in the Colony. Two months’ leave on 
fall pay after 12 months’ tour, increased to four 
months if returning to the Colony, with full pay 
during voyage or v' oyeges and free passazes, 
Candidates should be qualified Oivil Engineers 
specially trained in Sanitary Engineering, and, 
ible, with some experience of that work in the 
pics, and capable of giving expert advice on al! 
— pertaining to Municipal Sanitary Engineering 
Application my letter (no special form required), 
stating age, whether married or single, giving fui 
particulars of experience, accompanied by copies oi 
testimonials (not originals), with names and addresses 
of referees of whom enquiries can be made as | 
ee and character, will be received by Messr- 
MIDDLETON, HUNTER & DUFF, 17, Victoria Stree: 
© | London, 8.W., 
6th January. 
of application. 








the Consulting Engineers, up to thr 
Quote M/3808 on left-hand top _ er 
U3 





Sanitary Engineer Required 
for Gold Coast, for two tours each of 12 months’ 
residential service, with possible extension. Age 
between 25 and 40, preferably unmarried. Strict 
medical examination and vaccination if necessary. 
Salary £400 a year, rising to £500 by annual incre 

ments 3 ot £20, with a duty allowance of £80 a year 
whilst actually serving in the Colony. Free single 
quarters provided at established stations. Free first- 
class passage out and home again on satisfactory 
termination of engagement. Half talary on voyage 
out, full ealary from date of arrival in the Colon) 
Two months’ leave on full pay after 12 months’ tour, 
increased to four months if returning to the Colony, 
with full pay during voyage or voyages, and free 


SSAQES. 
Candidates should be qualified Civil Engineers, 





Spring Gardens, 8.W., upon payment to the Cashier 
of the Council of the ‘sum of £3. This t will, 
after the Council or its Committee shall have come to 
a decision upon the Tenders received, but not before, 
be returned to the Tenderer, provided he shall have 
sent in a bona fide Tender and not have withdrawn 
the same, but in no case will the fee be returned unless 
a bona fide Tender is submitted. Full particulars of 
the work may be obtained on application at the 1 County | ® 


ly trained in Sanitary Engineering, and, if 
possible, with some experience of that work in the 
ropics, and capable of giving expert advice on all 
matters pertaining+to Sanitary ngineering. 
Application by letter (no special form required), 
stating age, whether married or single, giving full 
ticulars of experience, accompanied by copies of 
testimonials ooo x originals), with names and addresses 
of whom enquiries can be made as to capa- 





Hall, before the payment of the fee for the 8 
tion, &c. Tenders must be upon the Official | Forms, 
and the printed instructions contained therein must 
be strictly complied with. The Contractors will be 
bound by the Contract to pay to all workmen (except 
a reasonable number of legally bound apprentices) 
employed by them in and about the execution of the 
Contract or any part thereof, wages at rates not less, 
and to observe hours of labour not greater, than the 
rates and hours set out in the Council’s list, and such 
rates of wages and hours of labour will be .inserted in 
and form part of the Contract by way of Schedule. 
Each Tender is to be delivered at the County Hall, ina 
sealed cover, addressed to the Clerk of the London 
County Council, Spring Gardens, 8.W., and marked 
“Tender for the Partial Reconstruction of a Bridge 
in Mitcham Lane.” No Tender received after Eleven 
a.m. on Tuesday, 11th January, 1910, will be con- 
sidered. Any Tender which does not comply with the 
printed instructions for Tender may be rejected. 

The Council does not bind itself to accept the lowest 
or any Tender, and it will not accept the Tender of 
any person or firm who shall on any previous occasion 
have withdrawn a Tender after the same had been 
opened unless the reasons for the withdrawal were 
satisfactory to the Council. 

G. L. GOMME, 
Clerk of the London County Council. 

County Hall, Spring Gardens, 8. W. 

29th December, 1909. U 368 





APPOINTMENTS OPEN. 
SOUTH AFRICAN COLLEGE, CAPETOWN. 


CHAIR OF CIVIL ENGINEERING. 
A pplications are Invited 
for the PROFESSORSHIP of CIVIL 


ENGINEERING at the South African 
College. 


Salary £500 a year. Three years’ engagement, to 
date aon ist January, 1910, with possible extension. 
Candidates must not be more than 35 years of age. 
Applications must be sent before the 12th January, 
1910, accompanied by copies of testimonials and a 
certificate of health, to TH& AGENT GENERAL FOR 
CAPE COLONY, 100, Victoria Street, London, 8.W., 
from whom further particulars may be ascertained. 
The successful applicant will be expected to com- 
mence his duties, in Capetown, on the 15th February, 
1910, U 379 


[the Trussed Concrete Steel 


CO, are LOOKING for a thoroughly capable 
DESIGNER to occupy an important post. Liberal 
salary to the right man. Reply with full information 
as to education, experience, age, and salary expected. 
All replies will be treated in confidence.—TRUSSED 
CONORETE STEEL CO., Lt., Caxton House, 


Westminster, S.W. U 376 
A ssistant Lecturer and 
DEMONSTRATOR WANTED for the En- 
gineering Department of the Transvaal University 
College, S aesaenvens, Must have mechanical and 
electrical knowledge. Salary £300 per annum and 
—Apply, by letter, to Professor 














for 
ORR, ci care of foo CHALMERS, Guru & Co., Ltd., 
9, Idol Lane, London, E.C. "U $81 





bilities and character, will be received by Messrs. 
MIDDLETON, HUNTER & DUFF, 17, Victoria Street, 
London 8.W., the Consulting Engineers, up to the 
6th January. Quote M/3970 on left-hand top corner of 
application. This advertisement contains all the in- 
formation available concerning the appointment. U 367 


A sistant Engineer Required, 


for service on the Gold Coast Harbours, West 
Africa. Age 30-35. Must be an Associate Member of 
the Inst. C.E., and have been actually employed by 
engineers or contractors on the construction of 
harbour or dock works. Strict medical examination, 
and vaccination if necessary. 

Salary £55 per calendar month while working in the 
Colony, and free single quarters. First-class pas°7es. 
Half the salary_on voyages and on leave. No ctner 
allowances. 

Each tour of service to be not less than eight nor 
more than 12 months’ residence in the Colony as may 
be required. Five days’ leave allowed for each month 
of service, plus time on voyage home, and a further 
five days per month if the Engineer is returning to 
the Colony, plus the time on the return voyage. 

Applications, stating age, giving full partic ulars of 
training and experience, accompanied by copies of 
testimonials, with names and addresses of referees a3 
to a and character, should be sent to 
©. S. M., care of Brown's Advertising Offices, e 
Tothill Street, Ww estminster. _U 340 


ger § Manager Wanted, 


for Ls engineering works. Must be capable and 

tical knowledge of modern foundry 

actice, om fully capable of dealing with the manu- 
— of large and complicated castings for blowing, 
and rolling-mil! engines ; must have a soun 

no Tedee of cupola practice and the scientific mixing 

Applicants should be conversant 

piece-work and calcul mows of 
ex- 


osing, 











of iron for castings. 
with bonus system, 
cost prices.— Address, giving full particulars | 0 
rience, references, age and wages required, enc! 
If possible, a photograph, U 314, Offices of ENGINEERING. 


A n Opening Occurs for a 
first-class SALESMAN; must be pushing, 

energetic and tenacious; age 30 to 35; any man 06 

of prime capacity please do not apply. —Address, T 70 
ces of ENGINEERING. T7 


Steel Traveller. — Leading 
Sheffield manufacturers are OPEN to ENGAGE? " 
TRAVELLER, to represent them in the Midlands - 
Lancashire districts, or either. Preference will “ 
given to experts in high-speed and other tool stecls 
and the crucible steel business generally. Applications, 
which will be treated confidentially, should state ¢ af 
——- and salary required.—Ad ress, U 350, 360 € 
ENGINEERING. 


r[raveller Wanted, to Travel 


in Central America and Brazil for coffee, su oe} 
and rice machinery, &c.; one who speaks spanish ane 
knows the country preferred ; must also have ce o ‘th 
engineering knowledge. Salary in accordance en 
qualifications. - Address, with testimonials an a = 
ences, U 370, Offices of ENGINERRING. f -- 


Assistant Wanted for Near 


East. Gentleman, educated, good presence, 


ogineer (including water 
ya eye with consulting eng! ‘coon wales 

















Half fare 
pov Ly ST catiatostoey, . State Particulars and salary 
sopuvek— abicen, 378, Offices of ENGINEERING. 











ler 


ary 
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W anted, immediately, Three 
or Four practical DRAUGHTSMEN, having had 
good experience in the os os of colliery screening 
t and elevating and conveyin pom pe ony 
those who a this exper ence ine ghey pod 
ence, salary req 
stating oP Address, U 189, Offices of ENGINEERING. 


Engineering Draughtsman 

REQUIRED, on the a to b ans 
= State salary age and ex 

perience.—-Address, U 296, Offices 6 of Svccrmunine. 


Wanted, Smart Senior 

BRAUER ESE, by large firm of motormanu- 
facturers in Midlands — Address, stating age, wages 
and experience, U 249, Offices of ENGINEERING. 


W anted, at once, an Experi- 
enced DRAUGHTSMAN, for A.-O. generator 
work ; one accustomed to turbo alternators Dar yw md 
Address, giving references, experience, an 
required, U 234, Offices of ENGINEERING, U 234 


W anted, Immediately, a Me- 

CHANICAL DRAUGHTSMAN, accustomed 
tomill work and generalengineering. —Reply; by letter, 
stating if any workshop training, age, experience, re- 
ferences and salary required, to MANA ER, Albert 
Mills, Hammersmith. U 360 


anted, for Structural En- 
peta: Works in India, First-class 
DRAUGHTSMAN, single man, thoroughly well up 
in strains and ca'culations —State age, e rience, 
and salary required, to Z. R. 754, care of a 


Leadenhall Street, E.O. 
[t2ughtmen, Good Mech- 
itomed to 


anical, one for A.-C. generators, 
turbo work preferred ; also one for traction controller 
work, with A.-O, and D.-C. enearmees | — ro peer 
ence. Apply, ving age, experience, references an 
calary avew, S to Messrs, DIOK, KERR & CO., 
Pres‘on. U 353 


[)taughtsman. — Wanted, at 
once by a North of England firm of "aie 
makers, experienced DRAUG MAN for electric 
jeer steam cranes.—Addrees, with full particulars as 
to age, experience, salary required, &c., to » # = 
Offices of ENGINEERING. 


























GRIFFIN'S STANDARD MINING WORKS. 





A TEXT BOOK OF COAL MINING. By 
Revised and Enlarged, With Four Plates and 670 Illustrations. 24s. net. 


PRACTICAL COAL MINING. By GEORGE L. KERR, M.E. 


Re-written. 12s. 6d 


trations. Srconp Eprrion. Revised 


THE INVESTIGATION OF MINE AIR. 


In Crown 8vo, Cloth. Illustrated, 6s net. 

PARK, F.G.S., M. Inst. M.M. Ssconp Eprtioy. 
Revised. 

Cloth, §s. 6d. net. 

Trump, Eprriox. Revised. 7s. 6d. net. 


10s, 6d, net. 
BLASTING. 

10s. 6d. 
TESTING EXPLOSIVES. 


Plates. 6s net, 


ORE. AND STONE MINING. 


Eprrion. Revised by Prof. 


ELEMENTARY COAL MINING. ate GEORGE L. KERR, M.E. With 200 Illus- 
THE Rg gt A OF MINING “AND ) QUARRYING. By Sir C. LE NEVE FOSTER, 


ith nearly 300 Illustrations, many full page. 7s. 6d. net. 

and J. 8. HALDANE, M.D., F.R.S. In Large 8vo. Fully Illustrated. 6s. net. 
MINE SURVEYING. For the Use of Managers of Mines and Collieries, &c. By 

BENNETT H. BROUGH, F.G.S. Tuirteentu Epirion, 
THEODOLITE SURVEYING AND LEVELLING. By Prof. 
MINING GEOLOGY. A Text-book for wining Students and Miners. By JAMES] _ 
PROSPECTING FOR MINERALS. By Prof. 8. HERBERT COX. Fuirrx Epirron. 
MINING LAW OF THE BRITISH EMPIRE. By CHARLES J. ALFORD, F.G.S. 
ELECTRICAL PRACTICE IN COLLIERIES. By Prof. D. BURNS, M.E., M.Inst.M.E. 
SHAFT SINKING IN DIFFICULT CASES. By J. RIEMER and J. W. BROUGH. 
And the Use of Explosives. 
By C. E. BICHEL and AXEL LARSEN. 
SPANISH AND SPANISH-AMERICAN MINING, 1 METALLURGICAL, AND ALLIED 

By EDWARD HALSE, A.R.S.M. Cloth. 10s. net. 


By Sir C. LE NEVE "FOSTER, D.Se., F.R.S., SEVENTH 
. H. COX, A.R.S.M. Shortly. ~- 9628 


H. W. HUGHES, F.G. S. Firrn Epirion. 


Fourtu Epirion. 


Edited by Sir C. LE NEVE FOSTER, 


Revised. 7s. 6d. 
JAMES PARK, F.GS. 


By 0. GUTTMANN. Sxconp Enpitton. 
With many 





LONDON: C. GRIFFIN & CO., Ltd, EXETER STREET, STRAND. 








Competent Foreman Wanted, 


to take charge of the night shift in fittiog and 
turning shope. Applicants must be conversant with 
piece-work and bonus system, able to fix own rates ; 
must have a good general engineering knowledge and 
be fully competent in the building of large steam and 
gas engines. Give full particulars of previous expe- 
rience, references, age and wages required.—Ai 
U 313, Offices of ENGINEERING. U 313 





raughtsman, acileast 


WANTED, at once, for conveying machinery 
and general arrangement of manufacturing plant.— 
Address, by letter, stating age and salary required, 

giving particulars of experience, U"363, Offices of 
ENGINEERING. U 363 


[)raughtsman, expersenases | 

design of pumps, heaters and like, trustworthy 
and capable. State age, experience and salary required 
between 25s. and 35s.—U 365, Offices of ENGINEERING. 


| )raughtsman — Wanted, for 

heavy internal b ial vehicles. 
Marine engine experience desirable —State age, ex- 
perience, wages required, to CHAS, PRICE & SON, 
Broadheath, near Manch 6 


[razg ghtsman Wanted; must 


be well up in the design and construction of 

all classes of machinery for the manufacture of sugar 
from beetroots. None but thoroughly reliable and 
competent men need apply. State age, experience 
nd salary required. —Aaaress, U 377, Offices of En- 
SINEBRING, U 377 


Y oung Draughtsman Wanted, 


with good knowledge of moulding machines. 

State experience, age and salary required.—Address, 
PNEUMATIC, Wi.tiam Portgovus & Co., —, 

U 337 


A Pplications ‘Wanted from|! 


smart young DRAUGHTSMEN, with experi- 

ence in fixed drop-valve engine work. —Age and full 

particulars to be stated, and applications addressed, 
‘E” Dert., Ruston, Proctor & Oo., Ltd., Lincoln. 

U 355 




















ra 


Wanted, at once, § a First-class | 2% 


TRACER, for Oldham district ; must be clean, 
ick and reliable. ~_address, stating experience, wages 
references, in own handwriting, U 362, Offices of 

ENGINEERING, U 


\ anted, Clerk with slight 


engineering knowledge. Good shorthand 

*r and typist, used to Londou and foreign corres- 

ndence. Salary commence £2 10s. per week. — 
iress, yiving full references, U 341, Offices of 
(NEERING, U 341 


Specification Clerk Wanted, 


to supervise “book of standards.” Drawing 

¢ and shop experience essential —Write, stating 

‘a particulars and salary required, to DAIMLER 

M bee CO. (1904), Lap., Engineering Dyperteet, 
entry. U3 











ASSISTANT ENGINEERS, STOKERS, FIREMEN 
AND OTHERS. 


Wee Early in February, 


at the Convalescent Home, Hunstanton, 

folk, @ steady single MAN, of good character, 
-tomed to Institution work, to drive a-small 
'ry engine three or four days a week, attend to 
\ter boilers, &c., and heating a paratus, and 
Pp his time as house porter and Saoay man. The 
is open for patients from 1st March to 24th Dec. 
Salary £25 per ann., with board, lodging and 
1g.—4pply, not later than 15th January, by 

er, vavating g age, previous experience and references, 
HON, SECRETARY, Convauxscent Home, a 


i 


} 325 | systems: take cha: 





i Horge and Smith’s Shop Fore- 
- MAN WANTED, on cranks and general work. 


kh xperienced and first-class men only need 
mating Fhe — retired and experience.—Addreat, 


" APPRENTICE.—Addrese, Y¥ 944, Offices of hase i 


Wanted, Man, experienced in 


ng methods,capable of operating and de- 
monstrating mr es Of moulding nes, State 
experience, age and salary required.—Acdress, ALPHA, 
Wiui1aM Porrgovus & Co., Glasgow. U 338 





estminster Engineering 


Firm have VACANOY in office for PUPIL. 

tional opportunity for engineering business 

g under A my Terms can include board, 

mge Mma 162, Offices of ENcingzRine. U 162 


Atticled Pupil.—Alarge Firm 


of Engineers in the aa, employing up- 
wards of 1000 hands, have a VACANCY for a premium 





Pirgineering ing Pupil.— Vacancy 

with Firm (Government Contractors) manu- 
facturing latest types of machinery, oil and gas 
engines, &c. ; erate premium. — Address, 6521, 
Offices of ENGIXEERING. 6521 








SITUATIONS WANTED. 


[the National Association for 
EX-SOLDIERS, 119, Victoria Street, 8. W. (Tele- 
phone 367, Westminster) SUPPLIES MEN of 
character only, as navvies, masons, bricklayers, 








night watchmen, timekeepers, Characters up 
date. Nofees.—Apply, SEORETARY. asabove. 649 





panish, French and Italian.— 
POSITION REQUIRED by lish Engineer 


to nesses, London or Provinces, desiring partners or 


A’ Assistant General Manager 


or MANAGER of small works by A.M.I.Mech.E., 
age34; excellentall-round experience and qualifications, 
successful career.—U 355, Offices of ENGINEERING. 


K gineer Desires Post as 

assistant canes ted or shops superintendent ; 20 
years’ practical e ence ; mechanical, electrical ; 15 
years with leading firm.—U 349, ¢ Offices of ENGINEERING. 





Patents.- —G.F. Redfern&Co., 


. nae Agents, 4, South Btreet, 
Finebus RO mone and 21, Southampton Build w.C. 
Established 1830.) British, Foreign and 

its obtained, and Designs and Trade Marks 


registered. Circular tis, No. 4 
Central, ‘ele. Address "Invention, London.” 9070 


atents.—Messrs. Vaughan 


and SON, British, Foreign and wo 
Agents, 57, Chancery Lane, W.OC., transact e 
description ‘ot business connected with Letters Patent 
for nee. “A Guide to Inventors” free by ro 
Established 1853. 507 











atents.—Stephen Watkins, 


SON & GROVES, uel epee a hanes, ie, 
Strand, London, W.O. (T. N.: 
Prince's Square, \auiewienioneh (estas ae 





PUBLICATIONS. 
THE LATEST AND MOST [MPORTANT 


ENGINEERING AND 
TECHNICAL BOOKS 
Can be Inspected at 9964 
CROSBY LOCKWOOD AND SON'S 
TECHNICAL BOOK ROOM, 
1214, VIOTORIA STREET, LONDON, &.W. 
A Selected Catalogue sent Post Free on Application, 


he New “German Boiler Law 

Regulations,” in force on 9th January, 1910, trans- 
lated into English, price 25s. a copy, either for marineor 
land boilers. —Supplies,H. HANSOHM, of Neumnuehlen, 
near Kiel, Germany. U309 


ooks (100,000) Wanted and 


for SALE. On all subjects, especially —— 
ing, arts and trades, &. State wante.—-BAKERS’ 
Great Bookshops, John Bright 8t., Birmingham. 673 


“Notes on the Patents and 


DESIGNS ACT, 1907,” by Messrs. LLOYD 
WISE & CO., Chartered Patent Agents, can be 
obtained from their Offices, Lincoin’s Inn Fields, 
London, W.O. (Price One Shilling.) 588 














— 





[raughtsman (26) Desires 


CHANGE; 10 years’ varied experience, shops and 

d.o., petro! and s‘eam engines, constructional and 
Owe engineering ; smart and competent.— Address, 
357, Offices of ENGINEERING. U 357 








PARTNERSHIPS. 
ENGINEERING 


Partners and Partnerships|—~——. 
CAN BE OBTAINED THROUGH 
WHEATLEY KIRK, PRICE & OO., 
ENGINEERS AND VALUERS, 

46, Watling Street, London, E.C. ; 

16, Albert Square, Manchester ; 

26, Collingwood Street, Newcastle-on-Tyne. 

(Established 50 years.) 9601 








achine Tool Engineers.— 

An OPPORTUNITY OCOURS of securin 
PARTNERSHIP in one of the leading firms of machi 
tool makers. Incomer must be experienced in this 
class of engineering, and be able to invest £7500. 
The concern shows satisfactory and well maintained 

profite.—Apply, oe KIRK, PRICE & CO., 
to. Watling Street, E U 34 


artnership. — Owners of 
well-established and round engineering busi- 





active ee. “yy APPLY for our TERMS or LIST 
No. 132, post free (3d.), as we always have engineers 
on our ks with from £1000 to £10,000 available re- 
as openings.— ARNOLD & OO., 60, Queen Victoria 
treet, London, E.C. Established igol. U 82 





speaking above languages; thorou y 
expert  F- automobiles and machinery stallation me, 
reliable andadaptable, good salesman and experien 
foreign traveller and manager.—Address, U 78, mo 
of ENGINEERING. 


A. M.I. Mech. E. (29), wishes 


to make a change ; been engineer, for past 
two years, with specialists in stee teel works plant, 
SEEKS BERTH as works manager or engineer.— 
Address, U 371, Offices of Encinnerme. U 371 





Partner (£50,000) or Gentle- 


MEN to form company ; assist marketing my 
rotary gas engire ; economical ; accelerate enterprise 
and advancement now retarded by clumsy, jerky motive 
power. World our market.—Write, THOS. T. STIOK, 
15, Barron Street, St. John’s, Newfoundland. U 3381 


ommercial Engineer, with 
£4000, WANTS PARTNERSHIP in a London 








| Dig ene (26), Graduate, B.A., 


B.A.1., public school man, SEEKS EMPLOY- 
<< U 116, Offices of EncIneenine. U 116 





Bgineer, speaking fluent 
technical German, to travel on Continent, to 
introduce steam specialities ; should have had similar 
experience. Highest references essential. State age, 
salary, experience, &c.—Address, U 285, =. 


ENGINEERING, 

etroleum. — Pipe Line 
Construction and Administration, Refining, 
Shipping. — Advertiser (30), chemical engineering 
training, practical, foreign experience and wide 
general commercial knowledge, is OPEN for ENGAGE- 
MENT.— BOX No. 440, care of Srxurr’s, 8, Serle Street, 
London, W.C. , U 824 


Heatisg: Hot Water, Steam 


Fitter ; practical English ont a 
rge smithy jobbing.—E. B., 
Spencer Street, St. John’s Street, E.C. U 336 








arine Engineer (27), 2% 


years first engineer, 2000 LHP., SEEKS 





busi with record and prospects.—Address, 
U 333, Offices of ENGINEERING. U 333 


Firms wishing to move to 
COUNTRY.— Well fied Enornera, with 
capital, DESIRES AOTIV PARTNERSHIP.—Ad- 
dress, U 361, Offices of Encinezrine. U 361 


PATENT AGENTS. 











asgow Patent Agency, 
62, St. Vuxcent Street, 
ORUIKSHANK & FAIRWEATHER, Lp. (and at 
65 & 66, Chancery Lane, London, W. 6. ) Handbook 
on Patents puss bree 9116 





MARKS, in all countries at moderate charges. 


A chart of 187 mechanical motions, post free, 6d. 
Booklet of useful i jon, containing Pe list of tees, 
and particulars of New Patent gratis. — 


HARRIS & MILLS, Patent Agents, Est. 1866, 28, 
> amas Buildings, Chancery Lane, Lente 


john E. Raworth, 


CHARTERED PATENT AGENT. 
70/71, Queen Anne’s Chambers, 9589 





Patents, Designs and Trade} Batters 


WANTED, &c. 
The Proprietor of the British 


Patent No, 23991, of 1905, for “* Improvements 
RB Loos for Centrifu | _ rators,” DESIRES to 
R into ARRANG by way of License or 
Han hg at Senate trees for the pu of 
memes wy! working the same in Great Britain.—All 
uiries should be addressed to CHRISTENSON, care 
of 8. GuMABLI, Annoncen Bureau, Stockholm, Sweden. 
U 808 





[the Proprietor of the Patent 


No, 2245, of 1906, relating to “An Improved 
Method of and ‘Apparatus for ——r Raw Combus- 
tible Materials,” is DESIROUS of ENTERING into 
ARRANGEMENTS b way of License and otherwise, 
on reasonable terms, for the purpose of exploiting the 
same and ensuring its full development and practical 

working in this Country.—All we should 
be addressed, in the first instance, to 8. F. PAUL 
AnD OO., 60, Doughty Street, W.O. U 345 


a | Tike Proprietor of the Patent 


No. 858, of 1905, for ‘‘ Improvements relating to 
- a. ot Combustible Mixtures in Combustion 

Apparatus therefor,” is DESIROUS 
- ENTERING “inte ARRANGEMENTS by way of 
License and otherwise, on reasonable terms, for the 





8 a rae of exploiting the same end ensuring itsfull . 


evelopment and practical working in this Country. 

All communications should be addressed, in the rat 
instance, to HASELTINE, LAKE & OO, Ohartered 
Patent — and Consulting Engineers, 7 & 8, a 
ampton Bldgs., Chancery Lane, London, W.O. 


Mechine and Tngineetion 


WORK of all description undertaken for Manu- 





1 | facturers, Patentees, &&. Also re +) = renewals, 


Best work, moderate charges. — RUSSELL, 
Lep., n’s Wharf, Hainmeramith, 

NEW PATENTS ACT.—Rosser & Rvssew, Ltd., 
are prepared to pak. os the manufacture of articles 
at present made abroad, and will be pleased to hear 
from firms desiring such work executed. 9211 


(!! Engines.—Having worked 


up an exceptional connection, the advertiser, 
an engineer with A e exper-ence, WISHES to MEET 
with sound good FIRM to take up the manufacture of 
Marine Petroleum Oil Engines of from 7 to 100 B.HP., 

4 negotiate Sole Agency forexisting engine. Address, 
U 336, Offices of ENcinrerine. U 336 


Wanted, byan Old-established 


firm of constructional engineers, with large 
works, a REPRESENTATIVE for London and district. 
Must be well known to consulting and railway engi- 
neers, leading buyers and shi and have a 
thorough knowledge of bridgewor , roofing and con- 
structional steelwork.—Address, statin age, expe- 
rience and terms required, U 330, ces of ae 
NEERING. 


Lase Returns to Capitalists 


who would acquire the Biitish Patente No. 11219, 
1908, and No. 11226, 1907. The Patents have been 
succesfully worked and relate to “ Ferrules for Shi 
Boilers, Portable Engines, Locomotivesand all Fire-tu 
lers” ; have found much favour in official circles and 
in private firms. Asavin La aaeey to 14 per cent. is 
effected in — consum 

GE - Ts ow ANTED. 











si, in ys 
Sastnene 4 0. W. SOHULZ, U 814 
Pichelsdorferstrasse 1, Spandau-Berlin. 





Wanted, &c., continued on page 96, 


For Continuation of Small 











POSITION with consulting engineer, or suitable 
occupation.—Address, U 820, Offices of Ew 


Tothill Street, Westminster, 8. W. 


Advertisements see Page 96. 
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me British Oxygen Company, LAW ADT ES A NE|L sts mame suurmcs) J gE HALL, Lo, 


WORKS IN LONDON, BIRMINGHAM, 


er eee oe Kinning Park ae @Lasaow. Original Makers in the United Kingdom of 


Weltheoxy-ascisiene Process: Stamped Steel get iD ecutive moles C0, REFRIGERATING 


For Full Particulars apply to the COMPANY, at up to 56 in. diameter. 


BULL'S METAL & MELLOID CO.| ... cull MACHINES. 


Heap Orrices anp Works: _ LimirED. wr p 9 = = : 
YORKER, near GLAS Go 5th Edition, Wy CMBOSSED W ROUGH T STee L F ISTONS ZZ) Danevoup Incuwonss, Kunv. 568 


BULL'S METAL.—P Sheets, Pump oh, FROM 9 26" Diam R 
Vaive Spindles, Condenser Staysand Plates, de. PATENTEE AND MAKER OF EMBOSSED MANHOLE DOORS. OTI S 


ME ID. (Reg 
denser Tubes, Plates snd Bt i Boller Tebes, Stays 


shea] STEEL COMBINED STOP AND ISOLATING VALVES. FLEV ATORS 


“ HUBNER & MAYER’S PATENTS. 
obe The isolating devices have proved effective in over 4, Queen Victoria St., Lond RO. 
DOA 61305 of AccDENTS oe — 
: _ to boilers, steam pipes, or engines, whilst also : PURE WATER 


LEG, PARALLEL and INSTANT GRIP. : acting as ordinary stop valves. Nickel seats. 
CRAMPTON BROTHERS, SHEFFIELD. ' > Guliabio ter. highest pocaseres ead enperhonten ge 

| Oo [ANY eunaeaaen IN USE. , ‘from Sea Water, or other Impure Water, 

ie Drinking and for Industrial purposes, 


LEETES Special PAINTS “E/E THE H. & M. VALVE LEADS ALL. a NORMANDY” DISTILLER 


Kat FOR “ Fom ENGINEERS. Reducing me oak Water Meters. 


a pay 4 
cath” WORKS, 129, LONDON R2.S.E Engine and Boiler Fittings Manufactory. (works automatically—on Ships or on Land. ) 
% ADDRESS— 9507 


WATER-TUBE STEAM BOILERS. 7 R Hubner & Mayer, Vienna, My, 6. Vv. om =) John Penn Street, Greenwich, S.E. 


BRITISH MANUFACTURE, ; 
Sectionalised for Coolie transport and easy ley For England and Colonies :— 
erection by unskilled labour, 9021 T. SUGDEN, Ltd., 180, Fleet anne — JOHN ¢ KINC AID g C0 
CONRAD KNAP & CO., Limited, LONDON, E.C. ‘ ° "9 
11, Queen Victoria Street, LONDON, LIMITED, 
ENGINEERS, BOILERMAKERS 


NEWCASTLE SHIPBUILDERS, 
CLYDE FOUNDRY, GREENOCK. 


XA 
= GRINDSTONES Telegrams: ‘‘ KIncArD,” GREENOCK. 9804 
. For Home and Export. CONDENSING PLANT. — «: 


Wholesale and Retail. COOLING TOWERS. 


9873 


SPRINGWELL STONE Balcke & Co., L 
pa patel | alcke o., Ltd. 
CK CO., Lro., 27, CLEMENTS LANE, LONDON, E.C. 


Springwell, GATESHEAD - ON - TYNE. 
UNITE “ . 
ee aan ous ot eee PTGS, DO me MAEM ALT 
F Lized Evsggme Foes Cesrees) 


GEIPEL’S PATENT ee 


‘RAPIDITY’. 


Ss "I" EF 7. % Ww "" Ee Are 2 See our large Advertisement on alternate weeks. 
Rotating Self-Grinding Valve. ; WATER PURIFIERS, &e, 


Varying Pressure without Adjustment. 
Intermittent and Rapid Full Bore Discharge. APPLY TO— 


ee Sharp Shut Of. |] THE HARRIS PATENT FILTER LD. 


H. COLTMAN & ‘SONS, 24, Grainger Street West, 
Midland Iron Works, LOUGHBOROUGH. tn st de Se thd 
—y— HESSE 


ee le 
FERRULES.| (7 OC Gt "GEARS. 


Marine Type a Speciality. 
Hesse & Savory, TEDDINGTON, S.\Y. 


co T T ON TAPE Surface exposed to action of steam } sq. ft. for a trap discharging up to G ~% 
1000 gallons per hour (compare with other traps of similar discharge capacity (PICKERING TYPE), and wi.o 
and remem ber that every square foot means a loss of 4-ton of coal per annum). “SuITH’S” PATENT KNOCK-OFF ('AR. 
KING-RINGS Simple. ~ Bificient 
r Jockey Pulley abandons * 
Operates should Governor °oP 
ALL SIZES AND PATTERNS. GO| D Mi EDAI <n sepectag 
Sole Licensees and Makers :— 


rv & of AT THE FRANCO-BRITISH EXHIBITION. | Pollock, Macnab a High: ate, 


ISAAC STOREY & SONS, Ltd. Used by Admiralty on 50 Warships for 300 Ibs. Pressure. 9760 | rey ee 0 


Empress Foundry, 9121 GLASGOow 
MANCHESTER. 'WM. CEIPEL & C0., VULCAN WORKS, ST. THOMAS STREET, S.E. Makers to Wer Opies ond Admivalty 
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bbott & Oo. (Newark), Ltd. 
© cumulator Industries, Ld. 
Albert Sheet E Co., Ltd. 
w.V. 


Ash, Joseph, & 
A ere a Bape Os, La. 
Auld, David, &Son .. - 
Aveling & Porter, Ltd. 

& Willcox, Ltd. 


Baleke & 

Baldwin Locomotive Works 

Baldwins Ltd. 

Barclay, Andrew, fons & Co. 

Rateman’s Machine Tool 
Co., b 


Baume & Marpent 


Bechem & Keetman .. 
Becker, Co... 

Bellamy, John, Ltd. 

Belliss & ereeme Ltd. 
Rerry, F., & So 

Berry, Henry, & ‘on, Lita. 
Bessemer, Henry, & Co. 
Biddle, Frank 

Billington & Newton, Ltd. 
Birch, John, & Co., Ltd. .. 
Birmingham Small Arms 


%0., 
Blackstone & Co., “Ltd. 
Blair, Conphel 6 & McLean, 


Ltd. 
Blake, John, Lte ee 
Bleichert, haolt a Co. ee 
Bodley Bros. & ee 
Bolton, A., & Co. . ee 
Booth, Jos., & Bros., Ltd. 
Boulton & Paul, Ltd.. oe 
Roving, Jens Orten- & Co. 
Braby, Fred., & Co., Ltd. .. 
Bradley & Craven, Ltd. “ 
Brazil, Straker & Co., Ltd. 


AGE 
“92 | Brown Hoisting 
1} Co. 


ll 
95 


10 | 


9 
Brett's Patent Lifter Co., 1A. 3 


Breuer, Schumacher & Co., 
Ltd. 

Britannia Engineering Co., 
Ltd. 


British Aluminium Co., LA. 
British Oxygen Co., 
— Thos., & Sons, 


Ltd. 
Broom & Wade, Ltd. 
Brotherhood, P., Ltd. . 
Broughton Copper Co., Ltd. 
Brown, D., & Sons, . 


NOW READY.—The OCTOBER EDITION of The Classified Directory of Current 


15 | 


FAGE 


| Brush Electrical Engineer- 
| img Co., Ltd. .. .» « 5l 
Bull's Metal & —- >. 
Ltd. 
Burnet, Lindsay, & Co. 30 
Butlin, sey & 4 ‘i La 


J., 57 
Cammell sina & Co., ‘Ltda. 65 
Campart, C. C. 

7 Gas Engine Co., 

Campbells & Hunter, Ltd. 
Carborundum Company 

Carron Com sc - cc ‘co Ue 

.H., &Co., La. 4 


67 
23 
88 


Carruthers, 
Carver, C. F., Ltd 
Chaplin, Alex., & Co... 


lemen 
Clerkenwell IT itngineets, Ld. 96 
Cleveland Bridge and En- 
gineering Co., Ltd. . ° 
Clyde Structural Iron Co. " 
Ltd. 


76 | 


te Dm ro A.DVEAR SISSIES ar ss. 


Day, Summers & Co., Lea.” 
Dees, Smith & Grace, Ld. 
Delta Metal Co., Li ° 
R&J., 
Dennis, W. F.. & Go. . 


‘orge Co. 

Dick, Kerr & & Co., Ltd: 
Diesel Engine Co., Ltd. .. 
Dingler’ w Maschinenfa- 
brik A oo 
Doulton a Oo.; i’ a. os 

Drake & Gorham, Ltd. 

Drum Engineering Co. 

Drummond Bros., Ltd. 


y 
ing Works Co., 
Edmeston, A., i Ltd. 
Edwards ‘Air rae si 
dicate, Ltd. 1& 





osep! 5 
Eyre Smelting Co., Ltd. .. 
Fairbairn, Macpherson 
Fairley, James, & Son 
Fastnut Ltd 


26 | Fawcett, Preston & Co., Ltd. 93 


Cochran &Co., ‘Annan, ia. a | Ferrant 


Coles, 


Coltman, H., & So’ 4} 


Coltman, Walter W.. & Co. 90 
| Consolidated Brake and 
Engineering Works, Ltd. S 
Contrafio Condenser Co., Ld. 
Coventry Chain Co. (1907), 


Cowans, Sheldon & Co., LA. 
Crabtree & Co., Ltd. 
Cracknell Engineering Co. 
Craig, A. F., ., Ltd. 
Craig & Donald, Ltd. 
Crampton Brothers 
Craven, P., & Co. 

Croft & Perkins, Ltd. 
ew Steam Gage «& Valve 


Croaler Bros., * Ltd. on 
Crow, Harvey, & Co., Ltd. 
Cruikshank & Fairweather 
Cubitt Concrete Construc- 
tion Co. ° . 45 
Cunningham, T. ow 20 
Cutbill-King &Co. .. .. 72 
Dalglish, A. & W. 21 
Daniell, 8. A., Jtd. . ee 3 
Daniels, T. H. & J., Ltd. 95 
Davey, Paxman &Co., Ld. 1&39 
Davis = Primrose oo 7 
| Davis 
Sy YF aE Lita. 


5 | 


Gandy Belt Mfg. Co., Ltd. 
Geipel, Wm., & Co. 


96 | = ier Anti-Friction Metal 


, Ltd. 
Glasgow Railway Eng. Co., 
td. 


| Goodwin, “Barsby & Co. 
Grafton 
panes od ‘Boiler’ & Crank 
|  Co., Ltd. 
| Graphite Products, Ltd. 
| Great Western Railway Co. 


5 | Greaves, Bull & Lakin, Ltd. 


Greene, Tweed & Co. ° 
Greenwood & Batley, Ltd. 
| Grice, Grice & Son, Ltd. 
Grieve, John, & Co. . 
Grover & Co., Ltd... 
Gtnther, W.. & Sons .. 
Gutehoffnungshiitte 
Iron, Steel & Eng. Co. . 
Gutta Percha & Rubber Mfg. 
Co. of Toronto, Ltd. .. 
Halden, J., & Co., 


Ltd. 
Hall, J.&E., Ltd. .. 








| Ingersoll-Rand Co. 


| Jenkins —. 


PAGE 
Hall, J. P., &Co., Ltd. . 
Hall, J. P., & Sons, Ltd. 
Handyside, A., mdaeny Led. 
Haniel « Lueg ‘ 


hi 





bau A.-G. 
Hardy Patent Pick k Oo., 1a. 
ing, W.H. . 


Harris Patent Filter. Ltd. 
Hartnell, Wilson & Co., ees 


$8eu8-2 S88 


2 


Herbert, A., Ltd. 
Hesse & Savor: ory 
Hetherington, ‘. a “Bons, 


ik 





Higgins, c. M., & ‘Co.: ° 
Hindley; E. §.,; &Sons- .. 
Hoffmann Mfg. Co., Ltd... 
Holden & Brooke, Ltd. 


Hitbner & es 

Hudson, Thom Ltd. 

Hudswell, Clarkea Co., Ltd. 
Hughes & Lancaster .. . 

Hulburd Engineering Co., 


Hunslet Engine Co., Ltd... 
Hunt, Robert W., & Co. 
Hurst, Nelson & to. 
Hyde Windlass Co. 
India Rubber, Gutta Percha, 
& Telegraph Wks. Co., Ld. 


1, 63 & 96 


Isca cat & Eng. Go. : 
Isler, C., 
Jackson, P. QC ’ & Co., Ltd. 


Jessop, Wm. Sons, ‘Ltd, 

Johnson & Phillipe Ltd. . 

Jobnson, Richard, Clapham 
and Morris, Ltd. 

Johnson, Wm., & Sons, ‘Lta. 

Jones & Lamson MachineCo. 

Kay, Jas, C., & Co., Ltd. .. 

Kaye, Jos., & Sons, Ltd. 

Kell, Thos., 

meee Water Softener 


-RPet-82 


2 
Kerr, Stuart & Co., Lid. 1&31 
Kincaid, J. G. 
Kirby BanksScrew Go., Ltd, 93 





Kirk, W., Price & Co. Py «& 96 
Kirkstall. Forge Co., Ltd. 
Kli . oe o 


83 | Montreal 


Le Grand & Suteliff 95, 
Leeds Forge Co., Led. oa 
Lees, ys &R.. 


Leete, & Co. 
Lenix “it Drive (Krall, 
iB Team 6 
Lewis, Ta z* Sons 
Lidgerwood sg Oo. . 


, Ltd. 
Macdonald, John, & Son, La. 
McKengie, Holland & West- 
inghouse Power Signal 
Co., Ltd. 31 
MacLellan, P. AW, Lia. 65 & 96 


‘ | 
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oh Railway Cuariage 

Co., Ltd. 
Mirrlece ‘ateon Co., Ltd. 
Mitchell’ 's Emery Whee! Co. 
Locomotive Works, 
Motherwell Bridge Co., Ltd. 
= alee Iron & Steel Co., 
Moanitoed, Fredk. - 


Morton, Francis, & Co., Lid. 


| Nasmyth, Wilson &Co., Ltd. 
Engine 


= ay ey Co., La. 33 
ew me Oo. 2. os oe 
Newalls insulation Os., La. 
Newman, Hender, & OCo., 
BAB, Sco ch ce 00. 00 
Newton, Chambers & Oo., 
TAB, 2c ce co oe 
Newton & Nicholson .. 
Niles-Bement-Pond Co. 


Noble & Lund, Ltd. . 
Normand, Augustin, Ltd. 


| Normandy Distiller Co. 


North British Locomotive 
Co., Ltd. 


96 | North Eastern Marine En- 


Mair, Nixon & Ferguson, 
std. 

“* Manchester Guardian 

Manchester ae Users? 


ciation 
Manlove, AlliottéCo., ‘Lta. 
Manning, Wardle & Co., 
Ltd 1&4 


Mansfield Sand Co., 

Marple & Gillott, ed 

Marriott & Gra! 

Marshall, Fleming & Go. 
arshall,J..&S8ons.. .. 

Marshall, Sons & Co., 
Ltd, 2. oc os os os 

— ae: 
b. . &@ 

pneen | Bree, 

Mason Regulator Co... 

Massey, B 

Mavor & A Ltd. 

Measures Bros., Ltd.. 

Méllowes & Co., Ltd. 

Merryweather « Sons, L td. 

Metropolitan Amalgamated 
RailwayCarriage & hate 
Co., Ltd. 

Micanite & Insulators Co., ° 
Ltd. 


| Perkin & Co., 


| Pott, Cassels & Williamson 





gineering Co., Ltd. 
Oakey, J., & Sons, Lta. 
Oberbilicer Stahlwerk 
Oerlikon Machine Tool Co. 
Olrick, Lewis, & Co. .. 
Otis Elevator Co. 
se eg W. H., & Co.” 
Parkinson, J., & Son . 
= Engineering Co., 


Paul, Matthew, & Co., 
Pearn, Frank, & Co., ie 
Peckett & Sons te ee 
Peebles, Bruce & Co., Ltd. 
Peerless Rubber Mfg. Co... 
Tad, wn 
Pfeil & Co, 
Phenix Dynamo Mt. *Co., 
i. 


Lté : 
Phosphor Bronze Go., Ltd. 
Pickering, R. Y. ,&Co., T td. 
Piercy & Co., Ltd. 
Piggott, Thos., & Co., 
Plenty & Son, V td. 
Poldi Steel Works 
Pollock, McNab & Highgate 


“Ltd. 


Power Plant Co., Ltd. 
Pratt & Whitney Co. .. 
Price's Patent Candle Co., ° 


$.3-9-888 


Proctor, J., © pce v 


| Reichwald, A. 





td. 
Rollo, David, & Bone . *e 
46 | Ronald, F. J. oe ee 





Reiner, Arthur, & Co. 
Richards, Geo., &0Co., La, 73.487 
Robey & Co., itd. 
— Thos., & ‘Bons, 


oe 


Schmidt's ‘s Superheat: ng Co., 


Sellers, William, ry Co. 

Severn & Co, 

Shaft Freezing Co., Lta. 

Shanks, Thomas, “ Co. .. 

Shaw, W., & Co. 

Shields Engineering & Dry 
Dock Co., 

Biebe, Gorman & Co., 

Simon-Carves, Ltd. 

Simplon Manufac turing C 0. 
Ltd. 


Tad. 


Simpson, "James, &Co., Ltd. 
Simpson, Strickland & Co., 


Smooth-on Mfg. Go. : 

Spencer, J., hort Ltd. 

Spencer, John, Li 

Springwell Stone’ rt ‘Brick 
Co., Ltd... 

Stamm, Wes 
tandard Engineering Co., ° 
Ltd. . 


Stanley, W. F., ‘&00., La. Be 6 
Steel Company of Scotland, 
Ltd. 


Steel Pipe Co., , Lid. 4 
Stephenson, Robert, & Co., 
ute . 2 
Steven & Struthe ers . 
Stewart, D., &Co. (1902), Lid. 
Stewarts & ‘Lioyds, Ltd. 1&74 
Stirk, John, & Sons, Ltd... 88 
Stirling Boiler Co,, Ltd. .. 82 
Storey, Isaac, &Sons.. .. 4 
Stott, 5. 8., & Co. & 


7s 


Sturtevant Co., 
Se oe 


SSBES uo BeeS 


| Walker Bros. (Wigan), Lta. 


. | Wheel Sindonee& & Eng. 
13 | white, “ , Samuel, é& Co., 
Ltd. 


| Widdowson, J. o 
| Wigglesworth, Frank, &Co., 





mschook 
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Vulcan holler ‘and General 
Insurance Oo, , Ltd 


85 ~2 B- wets SF 


Walker, James, & Co. 
hy eee ey x Co. 
Ltd 


~ 


Ward, H. W. , & Go, 
Ward, Thos, W., Lid. 
Watkins, Stephen, Son and 
Grov 
Weir, G. &J., Ltd. 
Weldiess Steel Tube + Co, 


Wells, A 


Be fa 28 


~ 
= 


Wickateed, Chas., ;&Co., LA. 


_— 


a 
a 


Wilkinson, George oo oo OB 
Willcox, » & Oo., Ltd, 
Willock, Reid & Oo Ltd 
Wilson, J. H., &Co., Ltd. er 
ee William, &Co. .. 10 

Ww 
Wolseley Tool r Motor Car 

23 


Zea 


Woodite Works 
Worthington PumpCo., Lia. 
Wright, ae 

Yartow & Go., Ltd. oo of 
Yorkshire Boiler Co... .. 15 
Yorkshire Engine Co., L ta. 1 
o's Engineering Co, 06 


5 
91 
21 
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W. H. WILLCOX & CO., L'@ 


23, 32, 34 & 36, SOUTHWARK STREET, 
LONDON. 


Double Quadruple Action, 


16 sizes in IRON and BRASS. 


LIFT 


AND 


FULL LIST ON 
APPLICATION. 





WILLCOX 


SEMI-ROTARY 


WING. . 
PUMPS 


Adopted by the 
Government, 
and 
fixed by Engineers 
all over the World. 








IN STOCK, READY FOR 


DISPATCH. 








“WOODITE” WORKS, MITCHAM COMMON, SURREY. 


NOTICE to ENGINEERS, 


test for six years. Sap material in ao y 


Light Corporation and others. Ram “U” Hat Joint and 


ual —y"y x, oy or Electrical po Bes 
Paeking Rings, Pump Cups, Gaskets, ae oe 


7 Prey 
and other 


now be mad 


aires Somer 


“ WOODITE” articles can now be obtained with the utmost despa 
liances ; has Seek ory SO up to 40,000 volte for Leh ae] ts without break 
other Goods which have hitherto been 


rearing down bya a the severest 
e 4 Electric 
Ladin hubbes a, can 








PLR 





MANCHESTHRE. 
GEARING IN STEEL, IRON & OTHER METALS, &. 


MACHINE-MOULDED OR MACHINE-CUT UP TO 380 FT. DIAMETER. 


As Makers of both STEEL and IRON CASTINGS, FORGINGS, &c., 
we can deal very promptly with 


BREAKDOWN «REPAIRWORK 
PULLEYS, SHAFTING, FIXINGS, &c. 
STEEL CASTINGS & FORGINGS. 


SIEMENS-ACID PROCESS. 
ELECTRICAL ENGINEERS: DyYNAMOS, slniicinty &c, 





JACKSON Co, 12 


RamssoTTom Piston Rinas AND PisTONs. 
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IMPORTANT TO PROPRIETORS OF PATENTS 
IN THIS COUNTRY. 





The Patents and Designs Act, 1907 (Section 27), provides that at any time not less than 
four years after the date of a patent, and not less than one year from the passing of the 
Act (ie., the 28th August, 1907), any person may apply to the Comptroller for the 
revocation of the patent on the ground that the patented article or process is manu- 
factured or carried on cxclusively or mainly outside the United Kingdom. 


A. RANSOME & CO., LTD., 


Stanley Works, NEWARK-ON-TRENT, 
Manufacturers of High-class WOOD-WORKING and SAW MILL MAGHINERY of every description. 


being equipped with the Latest Machinery, are in a position to manufacture economically, 
expeditiously, and in the highest class of workmanship, all kinds of Machinery forming 
the subjects of patents taken out in this country. 


PHLOOOHHOHOSOOOODOOOODODOOOOSOSOOEOOOOS 


LONDON OFFICE: 63, Queen Victoria. Street, London, E.C. 


TILGHMAN’S SAND BLAST APPARATUS 


FOR OLEANING LARGE AND SMALL OASTINGS. 
Will Sawe SO per cent. im E"ettlers’ Wases. 
IN USE BY THE FOLLOWING WELL-KNOWN FIRMS: —__ 


Od 6740 














STEEL CASTINGS. __ ORDINARY IRON CASTINGS. MALLEABLE TRON. BRASS OR GUNMETAL. 

Beartlmore, - W., & C 0.5 Ltd, Glasgow Platt Bros. & C ‘0., Ltd. Oldham | Ley’s Malleable Castings Co., Ltd. ~ Derby Vickers, Sons, & Maxim, Ltd. Barrow 
Bteel Co, of Scotland Glasgow | Tweedales & Smalley Castleton | Crowley, John, & Co., Ltd. Sheffield Gummer & Co. Rotherham 
Coltness Iron Co. Coltness | H.M. Dockyards ~ - Baker Foundry Co., Ltd. Smethwick | Ruston, Proctor & Co., Ltd, Lincoln 
Dickson & Manns, Ltd. Armadale | Dobson & Barlow, Ltd. Bolton | Maddocks, J., & Co., Ltd. Oakengates Storey, Isaac, & Sons, Ltd. Manchester 
Vickers, Sons & Maxim, Ltd. Barrow | Doulton & Co., Ltd. Paisley Clegg & Howgate, Ltd. Keighley Glenfield & Kennedy Kilmarnock 
Darlington Forge Co., Ltd. Darlington | Ruston, Proctor & Co., Ltd. Lincoln Croft Foundry Co., Ltd. Walsall Milne, J., & Son Edinburgh 
Shaw, W. & Co. ——- ~ | Marshall, Sons, & Co., Ltd. Gainsborough Lindop, H. W. Walsall Benton & Stone Birminghs ani 
Hadfields’ Steel Foundry Co., Ltd, | Shanks & Co., Ltd. Barrhead Tangyes ~. Birmingham British Insulated & Helsby Cables, Ltd. 

Osborn, 8., & Co., Ltd. Sheffield | Falkirk Iron Go. Falkirk Harper, J., & Co. Willenhall Marshall, Sons & Co., Ltd. Gainsb orough 
Jac kson, P, R., & Co., Ltd. Manchester Hopkinson & Co, Huddersfield Haden, G. N., & Sons Trowbridge Dewrance & Co. London 


General Gaariedindion s GEO. HOPKINS, 63, Quarrenden Street, King’ 's ‘Road, ia, London, S.w. 


TiL.GHMANS PATENT SAND BLAST cCco., L:TD., 


BROADHAEATH, near MAN CHESTEET. 


MACHINE 
CASTINGS 


FRANCIS MORTON@Co.14. | 


Hamilton Ironworks, CONSTRUCTIONAL STEELWORK 723 
GARSTON, LIVERPOOL. OF EVERY DESCRIPTION, 
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BUCKET and SUCTION, 
HOPPER and BARGE LOADING DREDGERS, 
HOPPER BARGES, ELEVATING FERRY STEAMERS, TUGS, &c. 

Pheonix Works, PAISLEY, N.B. ™ 




















GEORGE ELLIOT & CO., LTD., ge 


MAKERS OF ALL DESCRIPTIONS OF WIRE ROPES. 
RERS OF 


| LANC’S LAY WIRE ROPES 


LANG'S LAY WIRE ROPE WHEN KEW. | Office : 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. LANG'S LAY WIRE ROPE WHEN WORN. 9100 


@a\IMPLON COMBINATION DRAFTING MACHINE. 


With Tra nt Celluloid Parallel-Rolling Stra aight Edge and Uni versal Adjusting Protre acting Set 
ERBE TRIAL! ‘eee. Perfect Parallel Adjustment. See a ' issue for 
De APPARATUS CAN BE FITTED TO ANY EXISTING DRAWING BOARD. “®t a lease ek to- an bee “an rosa « 


IMPLON MANUFACTURING CO., LTD., Lonsdale 8t., CARLISLE. 


FM ER La. WH FELS 
BUTTERS BROTHERS « Co, 


_BROADHEATH, near r MANGRESTER * 
Crane Makers, 
GS LAS GS Oo wo. 
Hand, Steam and Electric 
Cr ANCES for all purposes. 


Works: McLELLAN STREET, KINNING PARK. 
Head Office: 20, WATERLOO ST., Chars 


Telegraphic and Cable Address: BUTTERS, GLASGOW. 

































































Pati tt si rn 
Sa eww VET OPTS te ee 





‘ENGINEERING. (Dec. 31, 1909. 


FI B B E eee | ll Bi Blin me cH og 
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| Te ii if li 
THE “MACDONALD” | 
i 


PIPE-BENDING MACHINE. | oe : Al WireRopeways 


Is suitable for all classes Will bend iron or steel 


of work, and being port- 7X rf) pipes (black or galva- 2 

able, can be fixed to err thy, Z, nised) cold, without Telpher Lines 
: KS ALIEEOD a : b 

any stanchion handy to PE Wi <r filling them, and will 

where the work has By , 

to be carried out, and \ i <p pipe in any way. 

sO saves a great amount \ ali B 

of time he conveying | Is made in three sizes, 8 G ranes - 

pipes to and from the Sl known as :— ; 

workshop to be bent. No. 1. #” —1” pipes. 

Will also bend angle, No. 2. 1” — 2’ pipes. 

tee, H, or round iron. lz 4 ne No. 8. 2” — 8” pipes. 


























not mark or flatten the 





















































¥ “sy, 
— 


Ns 


| 


| | i 


a 


Prices and full particulars can be had on application to the Makers— 740 my, “"” 


JOHN MACDONALD & SON, L°- 


eee, Sener: ADOLF BLEICHERT &CO., 


9I/A00 PALMERSTON HOUSE, BISHOPSGATE STREET WitHiNn 


LONDON. E.C. 




















SAXON ENCINE WORKS 


Ltd. (Late Rich. Hartmann), 


Chemnitz, GERMANY. 


Number ot Workmen ca. 5000. ' Founded 1837. 


LATEST METHODS OF PRODUCTION 
AND PROMPT DELIVERY. 


nt ad 


Locomotives and Tenders of any construction and 
gauge for main or branch railways. ° 


Steam Engines of the latest designs for factory 
purposes, electric light and power stations, mines, 
iron and water works. 


Compressors of any size. 


Turbines and Water Wheels. 3 
Machine Tools for working brass, iron and steel of . VER qT ICAI 


high speeds, especially for locomotive shops and 
railway works, arsenals, gun and projectile works, 
shipyards and ‘large steel works. 


Textile Machines. Machines and complete installations 

for spinning and weaving mills, such as machines for , 

the manufacturing of yarns, twine machines (fly and , ° 

ring system), weaving looms, preparing and finishing 

machines, as well as yarn drying machines. 
Steam and Belt-driven Hammers. re U Mi PS. 
Appliances for the Transmission of Power of all 

kinds and descriptions. : 


Pumping Machinery of all types and for every service. 


Coke-Oven Charging and Discharging Machines. : 99, Queen Victoria Street, 
Double Stamping Machines. 9s70 Se 
as LONDON, B.C. « 


\ 
~ TELEGRAMS: TYLEROX. TELEPHONE: BANK, 192. 
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HOLLINWOOD, LANCS. 78, King Street, Manchester. 





FERRANTI 
SECTIONAL SYSTEM 


of 


FUSE DISTRIBUTION 
BOXES. 


NO EXPENSIVE “SPARE” WAYS. 





Additional Sections can be added in a 


Section dismantled for addition. 











few Minutes. 























PROCTOR’S PATENT SHOVEL STOKER 


AND MOVING FIRE-BARS. 


14,000 FURNACES FITTED. 





15/. 
ECONOMY. 


Working on over 1000 Furnaces at many of the largest 


Steel Works and Collieries. ee 
JAS. PROCTOR, LD., Iron Works, BURNLEY. 
SOLE AGENTS FOR FRANCE: 


The Societe des Perfectionnements a la Vaporisation, 29, Rue de Londres, Paris. 


MARSHALL, FLEMINGaC®: Mothervel 


ELECTRIC AND HAND TRAVELLERS. 
ELECTRIC WHARF CRANES. LOCO. STEAM CRANES. 





Hammerton St. 











ELECTRIC WHARF CRANE, 
fitted with Marshall, Fleming & Co.’ s 
Patent Free Barrel and Free Brake. 








Contractors 
to the 
Admiralty, 
War Office, 
&e., &e. 





LONDON Office : 
301-2, 
Mansion House 
Chambers, 
E.C. 











NEWCASTLE- 
ON-TYNE 
Office : 
1, St. Nicholas 
Buildings. 
=9716 








ROA SYS Ys 


LRALRG 


SAS XX 
AAY. AY, YALL 


Revolution i: 


Stuffing Box Packings 
The ONLY S.-B. Packing which is suitable 


for all stuffing boxes 


iil 
Do you use SOFT packings? Do you use METALLIC packings? 
Klinger’s patent Two-Colour S.-B, Packing will 
aoa oe fe service than what you are using, 
It Is a combination of the best qualities of each kind 
with several of its own. 
NOVEL CHEAP BEST 
Address Dept. E.P. for particulars, 4131 
RICHARD KLINGER & CO., Engineers, Contractors to the 
Admiralty, &c., 66, FENCHURCH ST,., LONDON, E.C, 


THE HYDE WINDLASSES AND GAPSTANS 
are the Most Efficient. 


They are used by the Imperial Russian Na 
and almostexolusively by the United States Seve. 


They have been adopted for all ships now build- 
ing for the American Line, Red Star Line, Atlantic 
cad al p Line, Pacific Mail Steamship Company 

1 principal Coast-wise Lines of the United 














MANUFAOTURED BY 7065 
The HydeWindlass Ce., 


BATH, MAINZ, U.S.A. 


HAND CAPSTAN WINDLASS. 





THE 


FOR ALL PURPOSES. 
LOW COST. 


SIMPLE. 
EFFICIENT. 


Price List B on 
application. 


Works :— 
113, ELLeswers 8r., 
Cuester Rp. 


MARCUS ALIEN, 
46, MARKET ST., MANCHESTER. 











GALV ANIZEMD 


HoT WATER 


CYLINDRICAL 





y FITZROY WORKS 
35210 364 Euston R9 
N 






9980 
WROUGHT-IRON PLATE WORK OF ALMOST EVERY DESCRIPTION 
GALVANIZED OR UNGALVANIZED, UNDERTAKEN. 
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JAMES SIMPSON 


AND COMPANY, LIMITED, 
Beesteres 101, Grosvenor Road, LONDON, S.W. 


Telephones : 825, 826, & 827, AND 


veer Mewaex. ”  NEWARK-ON-TRENT. 


4, NEWARK. 


Telegrams and Cables: 
**AQUOSITY, LONDON.” 
“ AQUOSITY, NEWARK.” 





Manufacturers of High-Class 


PUMPING MACHINERY 


of all types and for every service. 


WORTHINGTON PUMPING ENGINES 


for Waterworks, Sewage Works, Mines and Hydraulic Power. 


PERIODICAL INSPECTIONS 


of Machinery undertaken and Reports given. 


REPAIRS OF ALL KINDS EXECUTED. 











HEATING INSTALLATIONS, 
HOT WATER SERVICES, 
and FIRE SUPPLIES of all descriptions. 





ESTIMATES ON APPLICATION TO 


JAMES SIMPSON ®& Co., Ltd. 


I10I, Grosvenor Road, LONDON, S.W. 


LASSEN & HJORT. 


: Three thousand 
—, Water Softeners at 














work, all over 
the world; 
well satisfied 
users, who in 
many cases 
have placed 
repeat orders, 
prove the efh- 
ciency of our 
Softener. 

A Lassenand 
Hyort Water 
Softener en- 
sures the best 
work from the 
boilers. 
ALL PLANTS ARE BRITISH MADE. 


52, Queen Victoria Street, London, E.C. 


7424 








HARTUNG, KUHN & CO. 


HARTUNG GOVERNORS 


THE BEST 


for Steam, Gas an¢- Oil oo Steam and Water Turbines. 


26,000 )0 SOLD. 


a jion-capacity unapproached in any other system. 


ePNEOMATIC —TOOLS: 


Hammers, Riveters, Drills and Hoists, Complete Installations. 








All enquiries should be addressed to our Sole Representative for Great Britain and Colonies :— 


C. C. CAMPART, 49, Newgate Street, LONDON, E.C. 


**CECAMPART, raat. Telephone : 3497, CENTRAL. 





Telegrams : 


PORTABLE SHAPER. 


ALEXANDER'S PATENT. 














Stroke adjustable up to 8’ 
Traverse 9”, 
two speed, automatic, 
Weight, 84 Ibs. 


Can be fixed to bench, vice, 

or shaft, cuts at any angle, 

keyways shafts in position, 

faces tops of standards of 
any length. 


Telephone—10317, Central. 
Telegrams—ALEXENGO, LONDON 


ALEXANDER ENC. CO., 
216-218, COSWELL ROAD, 
LONDON, E.C. 


Contractors to 
H.M. Government. 


munsuers Patent 
Stop Valve 


NO RE-GRINDING. 


Only Wearing Part is the SEAMLESS 
| COPPER -RING which can be REPLACED 
without Tools in a few minutes WHILE VALVE 
IS IN POSITION. 


APPROVED BY THE ADMIRALTY. 


Used by most English Railways for its 
ECONOMY. 


WRITE FOR FULL PARTICULARS AXD PRICES. 


Ross Patent Electric Hoist 





ee 





CUTTING KEYWAY IN SHAFT. 629 























~ ES SSS 
“THE HULBURD ENCINEERING Ce 
150, LEADENHALL ST E.c. — 











rs quae 





BY RECULATING THE ONE LEVER THE ar MAY BE RAISED, LOWERED 08 
FIXED IN ANY POSITION WITHOUT STOPPING OR REVERSIN 


PATENT ANY RATIO 
SPEED OF 
REDUCING SPEED 
GEAR. | REDUCTION. 


9483 


C MOTOR. 





























R. G. ROSS.'& SON, 


SOLE MAKERS of RIGBY’S PATENT STEAM HAMMERS, 


GLASGOW. 
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WHERE IS A NUT SUBJECT TO 
THE GREATEST VIBRATION 


Will be paid by mode. | 
Examplesand p 


—_ for what they — 
This Competition ay be 
marked “COMPETITION, 


is the best answer to thi 
question. 
0] until Decem 
300, r 
Fe’ . 
culars, 
insert the e this 
r, 
e e 
eve! 
ing the 
pound a 
to each of the 
mding particulars, 
award. 650 





60, Aldermanbury, who will 


i} | Comteactors for all the Main Butidings for the FRANCO.-BRITISH EXHIBITION, 


ALEX. FINDLAY @ C€0.,Ltd., 


Stracteral Engineers, MOTHERWELL, N.B. 


Structural Engimeers, . . . 


LONDON, 1908, covering a total area of 560,400 square feet; also for 
the Grand Stadium, area 200,005 square feet, 
Att Kinos oF Sree. Structures Desjianep AND EXEouTED. 
SPECIALITY :—HYDRAULIC —_— _ AEE B 
Head Office MOTHERWELL, N.B. 


London Office - . 9, VICTORIA STREET, S.W. 
“FINDLAY, MOTHERWELL.” 








E,” to be sent to FASTNUT, 
SHILLINGS. 





TELEGRAMS : “ PARKNEUK, LONDON.” 9262 





FJ. RONALD, 


SURYEYOR, YALUER & AUCRONIER 
ef WORKS, PREMISES, WHAR 
FACTORIES, also of all Classes of” 
Mechanical and Electrical Machinery and 


Effects. 
ANNUAL STOCKTAKING OF ENCINEERING AND 
ALLIED TRADES A SPECIALITY. 


DBEBENTURE I88UES3 
NEGOTIATED. 








*. Victoria Street, LONDON, S.W 
Teenaeee 5 Viotorle Sab cidable, London,” 











Tae 


Albert Sheet Iron Co. 


WEST BROMWICH. ‘". 


Manufacturers of 713 


IRON & STEEL SHEETS 
IRON & STEEL STRIP 


PUDDLED AND SCRAP BARS. 
GRATE BARS. 
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= 
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oe 
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SeNo FoR ovr 
ILLUSTRATED 
CATALOGUE!! 


Henry Wactwork 


WAL = 


WORM .CEARS 


Tus ONLY - 
ECONOMICAL DEVICE 














FOR 


STEAM PIPE DRAINAGE 


I8 THE 


s “Wilkinson” 
j Thermal Column. 


Returns ALL the water of 























Something New 


Manhole racking 


PT des. toca neon 


toughest jointing material in the World and 
=— the only satisfactory manhole joint. 

and Manufacturers of “Klingerit,” have devised a new method of 
uaionil so that any kind of manhole, handhole, or mudhole joint can be 
up by any unskilled workman in a few minutes, No waste, no trouble with 
misfss not a labour, but an interesting pastim2. 

This means something to employers and workmen, 














anal 








“4 i 


Write to Richard Klinger & Co., Engineers, &c., 66 Fenchurch Street, 


London, E.C. for 667 
) eo! - 5P_ 
Magwit: —Gape 








particulars of 







Something 
Better 

in 
Manhole 
Joints. 














9117 








back to the boilers with a heat loss ~ 
less than 1° F. per ft. lifted, 


= NO MOVING PARTS. NO REPAIRS. 
NO WASTE. 
SUITABLE FOR ALL PRESSURES. 


Full particulars from Patentee— 


"7 CBO. WILKINSON, WLLL, 


BEECH MOUNT, HARROGATE, 
ENGLAND. 
OR THE ACOREDITED AGENTS. 
iy Telegraphic Address = . “ 


725 





Tarra, Harnooare. 





JOHN H. WIDDOWSON 


(16 years Manager at Sir Joseph Whitworth & Co.), 


BRITANNIA WORKS, onosa. Lane, SALFORD, MANCHESTER. 


——— MANUFACTURER OF THE ——— 


Improved TUBE-PLATE TAPPING APPARATUS, 
TAPS for the “BELLEVILLE” BOILERS, -. 











THE LODCE 


ICNITION 


See Advertisement page 9 last week. 


J. TOMEY & SONS Ltd. 


on GAUGE GLASS 
anh oar’. me 


To Colliery Owners. 


SHAFT FREEZING Co, Lro, 


11, IRonmoncER Lanz, 


Lonvon, ENcLANp, 
Working in Association with the 


Tiefbau & Kalteindustrie 
Aktiengesellschatt 


fermerly 


Gebhardt & Koenig, 
of Nordhausen, Cormeny, 


Ussoreatee the gtesange 4 cheapest mated Mining 














Sinking 

pe SS In dimou heavily wa’ 
round by means of Gebhardt & ee 
reezing Process under 











e CRACKRELT 
STEAM TRAPS | 


FEWEST POSSIBLE PARTS, 
EFFICIENT AND RELIABLE. 





SEND FOR PRICE LIST 
BEFORE ORDERING 
OTHER MAKEs. 


THE CRACKNELL ENGINEERINGC? 


SANDYS ROW, BISHOPSGATE... 





AND HBVHRY DHSORIPTION OF SOREWING TAOCELH, &c. 
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THE VULCAN BOILER ji) MARPLE & GILLOTT — 


CASH. BUYERS OF 
AND GENERAL INSURANCE Cco., LIMITED, Machinery, Plant, Old Iron and Steel Scrap, Metals, India Rubber, &c. 
Established 1858. 


NEW AND SECOND-HAND RAILS 
The ORIGINAL Boller Insurance Company. ; Large Stock of First-class Machinery. 


and all Ac ies, Sleepers, &c. 
Head Office - + + + = 67, King St., Manchester. Send for Catalogue. Telegrams : “ FERRIC,” SHEFFIELD. 
Telephones :—1013 and 1241—Trunk Calls only. 


Head OFFice: CORONATION BUILDINGS, 
SHEE IEL.wD. 


AP a) 
iS i GSS. 


Cp om 




















Publishing Department. 
THE 


“Vulcan” Journal, 





ISSUED MONTHLY. 
red exclusively in the 
intontons of Users of Fewer and 
erm A Subscription forthe 
United Kingdom, 6/- post free, 
yearly. 


Over 50,000 Boilers and Engines under supervision. “The Oare and Management of 
CONSULTING ENGINEERING. Brectrcal Machinery.” 
All other Insurances arranged. + nob; YS pass 
J. F. L. CROSLAND, M. Inst, 0.E., M.L. Mech. E., M.LEE., 
JAMES M. DALE, Secretary. Chief Engineer. 
APPLICATIONS FOR AGENCIES INVITED. 627 



































TAYLOR AND HUBBARD || The “COVENTRY” 
A ” Leicester CHAIN ss , 
Loco. Steam Crane DRIVES. 


used at Franco-British Exhibition 
for unloading exhibits in Machinery We make Chains of all 
Hall 










Nat. Tei. 

















kinds for all purposes. 

Our experience in the introduc- . 

Standard ona P sage 
C tion of silent and economical drives ‘ox 

ranes is at your disposal. Will you write to us? “<= 


from Stock. , Colas 
avaneae The Coventry Chain Co. «97 Ltd., Coventry. 


|| cm | 
the excellence of our 


SS Sa ld GRINDING 1s 4 FINE ART. 


WWONEST_ANARD BESTOWED, ee eee a You spend a lot of MONEY to get the 
—=—S>}) ————— finest thing in GRINDERS. 


























FRANCO-BRITISH 
EXHIBITION. 


Awarded GRAND PRIZE 
and GOLD MEDAL for 
































Is it not just as important to get the 
Wh 
— BEST IN WHEELS? 


Know 


something about 


Water Softening 


By either the 


HERE IT IS. 


Hot or Cold Proces 


Write to - 1 inch to 36 inches Diameter. Various thicknesses. 





SPECIAL SHAPES ALSO IN STOCK. 
SPECIAL CATALOGUE, POST FREE, ON APPLICATION. 


CHARLES CHURCHILL & C0., Lc. 


9 to 15, Leonard Street, 


KENNICOTT WATER SOFTENER CO., 18 & 19, Great St. Helens, London, E.C, LONDON, E.C. 
BRANCHES : 9314 
MANCHESTER, BIRMINGHAM, NEWCASTLE-ON-TYNE, GLASGOW. 





eM Coll 


EXPORT WORK A SPECIALITY. 
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RAINBOW PACKING 


Packs any kind of STEAM, AIR, and HOT 
WATER JOINT. 





It will hold the highest pressure, and cannot be blown out, You do not 
have to use wire and cloth to hold Rainbow, 


It is durable, effective, economical, and reliable, 





Notice our Trade Mark of three rows of diamonds, extending throughout th: 
entire length of each and every roll of Rainbow Packing, 


State clearly on your Packing Orders,‘ Rainbow,’’—and be sure yor 
get the genuine, The colour of Rainbow Packing is red, 


We manufacture everything in Rubber requisite in an engine room, 


PEERLESS RUBBER MANFG. COMPANY, 


16, Warren Street, NEW YORK, U.S.A, 


BritisH REPRESENTATIVES :— . 622 


CARR BROTHERS, LTD., LONDON, 


13, Queen Victoria Street, LONDON, E.C, 





FOR SALE BY ALL FIRST-CLASS DEALERS. 


FenocoTn on 


TRAD aa | 


Iron Cement No. I 


Repaired this Joint, and saved the owner $75.00. 














A is the Joint repaired. 





Just the thing for Leaks of Steam, Water or Oil. 





NEW INSTRUCTION BOOK FREE. 6108 
For Sale by all Factors, 


SMOOTH-ON MFG. CO. 
ia At le libel J SJ 
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SFECIFYT 
CHAPMAN FULLWAY 


a 


GATE 
VALVES. 


Glasgow. 





Telegraphic 
Address : 
‘“*MIRRLEES, 
GLASGOW.” 


London Office: 
225, Gresham House, 
Old Broad Street, E.C, 


Largest Makers in the World 
of Machinery for the 
Manufacture of SUGAR. 


SPECIALTIES : 4326 


COMPLETE SUGAR FACTORIES, 
MODERNISING OF EXISTING - FACTORIES. 
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GRAFT ON & CO. 


 QORTRAGTORS TO H.M. GOVERNMENT. 
CYCLOPS WORKS, 


BEDFORD 


Fy Nit WO 


A ng a 
, Bedford, 


SS 


(a 
yf 











Illustrated Descriptive Price List free on “ 


” SILVER MEDAL, saaeean Exhibition, cae 7 
GOLD MEDAL, Paris, 1900. 
GRAND PRIX and GOLD MEDAL, Franco-British Exhibition, London, 1908. 
















FOR ALL THE WORLD. 


MAKERS: 


J. PARKINSON & SON, 


SHIPLEY, YORKS. 











SPECIFY 


a & BUDENBERC'S 


we “CESS 


Patent Nickel Seated 
Iron and Steel 


. Stop-Valves 


Spring Safety Valves, 
Steam Traps, etc., for 
High Pressures and 
Super-Heated Steam. 


Pressure Gauges 
for all purposes. 


Manufacturers of every description of 
High-Class 


ENGINE AND 
BOILER FITTINGS. 


Whitworth Street, Manchester. 














Branch Offices: 


77a, Queen Victoria St., London, E.C. 
6, Wellington St., Glasgow. 



















On ADMIRALTY, WAR OFFICE, and 
INDIA OFFICE LISTS. 


1 HENDER’ 
& 60., Ltp., 





BRASS AND IRON omy 
FOUNDERS, aan 
MAKERS OF ” 
HIGH-CLASS STEAM a 
COCKS, 





WATER FITTINGS. 





SPECIALTY— 


BOILER MOUNTINGS. 


DYEHOUSE WORKS, 
Woodchester, 


NEAR 


STROUD, 
GLOS. 








LONDON OFFICE—98, Cannon 8t., E.C. 





‘REFRAX’ (Mr. CHARLES HENINGHEM.) 
bY GLASGOW OFFICE—29, Waterloo 8t. ; ‘ 
WINDOW FF (Messrs. FORBES & McBARNET.) Prices and full 
WATER Be BIRMINGHAM OFFICE—43, International particulars sent 
Exchange, Edmund Street. : ’ 
LEVEL. (Messrs. @. C. SAMUEL & ASTBURY.) .on application. 











RADIAL DRILLING & TAPPING 
MACHINES 


FOR HBiGH-SFraswDYD YMWHiILLING. 








7 tt. Radial Drilling and Tapping Machine. 


RAPID RETURN MOTION TO SP:NDLE. 
MACHINE CUT CEARS. 
ACCURACY CUARANTEED. °-'* 


BALANCED SPINDLE. 
REVERSING CEAR FOR TAPPINC, 
BALL BEARINCS ON SPINDLE. 


}-wa POINTS. == { 














NOBLE & LUND, LTb., - FELLING-OW-TYHE 
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“Neerfail’’ Reducing Valve. 


ABSOLUTELY RELIABLE, 








NO MOUNTING UP OF PRESSURE ON 
OUTLET SIDE. 





Made in both Spring and Lever Type. 





ASK FOR CIRCULAR. 


LIMITED, 
Central Brass and Copper Works, 


HALIFAX, ENGLAND. 


National Telephone: 627, 628. 
Telegrams: “FOSTER, HALIFAX.” 540 


London Office: 49, Queen Victoria St., E.C. 









Te ; I. 













































































— 














CXR ERERE RE 


















LONCITUDINAL SECTION 


WHAT DOES IT MEAN ? 


Cheaper Boilers, and fewer of them. on 
Floor Space and Brickwork Reduced. 
Steam Production, per Unit of Space occupied, increased 49 per cent. 


THE YORKSHIRE BOILER CO., Standard Buildings, LEEDS. 





















Pp Wood . . 
Working . 
Wieg Machinery. 
Turbine -™ Fore Mittens 
SHIPS, 

David Brown. 
Patteramakers, 
HUDDERSFIELD. 





PITLILL LLL ZZ 
H ; 
nn ss Se aa 


ENGINEERS’ DOUBLE WET TOOL GRINDER 


WITH PATENT CORRUGATED HOODS. 


(SAFEST TYPH EHEZTANT. 

















EMERY ‘CLOTH ; aaa ‘ALL TYPES of 
ABRASIVE WHEELS for Engineers’ Use. 
FOUNDRY MOULDING MACHINES, SAND MIXERS, &c. 


THE LONDON EMERY WORKS Co., 


Park, Tottenham, LONDON, N. om 


v6. Isler & Co.'s 


IMPROVED 


‘AIR LIFT 
PUMPS. 


THE PIONEERS OF THIS 
SYSTEM IN 
GREAT BRITAIN. 


Less air and air pressure. 


Least upkeep and low cost. 
| e Small space. 








i: 








| 
4 
iH t i, j 


VJ 








S, 
; 


Ly 








Zi 
- mots owe 


+ 


/ STTTIOPTIVATTTOO STILT TT 


MOODS | WH ~ ‘ ON 


¢ 


Improved foot piece & highest efficiency. 

Less submergence required. 

improved patent high speed compressor 
and silent working. 








a 
= 


—— ° Many Permanent Installations Fixed 
giving every satisfaction. 


to HM. 
ARTESIAN BORED TUBE WELLS 


_— a for Large or Small Supplies. 


Department, aa "PROSPECTING PLANTS for Water 
&e, or Minerals Supplied. 


‘ 
Improved DEEP WELL & AIR LIFT PUMPS. 
4. SITES INSPECTED AND REPORTS FURNISHED. 


C. ISLER & CO., Ltp., 





Contractors 























BEAR LANE, SOUTHWARK, LONDON: — 














ENGINEERING, 





(Dec. 31, 1900. 


















CONTRACTORS TO— 
BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN and 
COLONIAL GOVERNMENTS. 


Manufacturers of— 


MILD STEEL PLATES, ANGLES, Zed Bars, Tees and 
all forms of Sectional Bars required for Ship, Boiler 
and Bridge Building, and other constructive purposes. 


CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Anchors, Rudders, &c. 


RAILS, BILLETS, FORGINGS. 

AXLES of highest quality, to meet requirements of Home 
and Colonial Railways. 

TYRES— Locomotive Carriage and Wagon, to all requirements. 

SPECIAL STEEL of all kinds for constructive purposes. 


STEEL COMPANY « SCOTLAND 


23, ROYAL EXCHANGE SQUARE, 


GLASGOW. 


TELEGRAPH 
ADDRESS 


“STEEL GLascow ¢€ ers 


Dour. Ton’ s 
PLUMBACO CRUCIBLES. 


WORKS: 


Lambeth, London, 
Rowley Regis, Staffs, 
St. Helens, Lancs, 
Paisley, N.B, 
DEPOTS: 


Granville Street, Birmingham, 
11, Renshaw Street, Liverpool, 
St. James’ Square, Manchester. 
30 & 40, Bothwell St., Glasgow. 


SEND For List AND prices To DOULTON & CO., LimiTED, 


Ropal Doulton Potter 


eries, 


PALFREYMAN'S 











<= 


= 


4 




















—— 
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Rust-Preventive 


FOR 


Bright Metal Surfaces. 








Is especially adapted for coating the bright parts of Engines, Machinery, 
Tools, &c. Prevents Rust, no matter how severe the test. Supersedes 
White Lead and Tallow, or similar products. Costs less, because it 
goes further, applied easier, easily removed, enters the pores and is a 
a any protection after cleaning up. Neither new nor experimental, 
ut has been in constant use for over Twenty years by some of the 
eading Engineering firms. 
Samples Post Free. 


W. H. PALFREYMAN & CO., 


The Only GRAND PRIZE (ivan), 


Diving Apparatus 


PUMPS, DRESSES, DIVERS AND GEAR 

















HELM ETS, ready for despatch at 
of all Patterns. & moment’s notice, 
Illustrated Catalogue Telegrams : “ Stee, Lospox.” 

free on application. Telephone : Hor, 251. 


Sole Makers to the BRITISH NAVY. 
SIEBE, GORMAN &Co., Lp. 


Neptune Works, LONDON, S.E. 9627 


“GA NDwy ” 


Registered Trade Mark No. 117038. 























x 3B 
LOOK WITHOUT 
FOR THIS 
GANDY’S NAME 
NAME NONE 
ON IS 
EVERY GENUINE 
BELT : i =e 
WD of LIVERPOUL = 
YOU Fy @A- INVENTOR Established - 
BUY. 1873. 
al PATENTED 1877 . 





There is but one GANDY, that 


MANUFACTURED BY 


GANDY’'S Ltd., Seacombe, Cheshire, ENG. 


LONDON, BIRMINGHAM, MANCHESTER, GLASGOW, BRADFORD, 
BELFAST, BRISTOL, &e., &e., &c. 


A. EDMESTON «SONS, Ltd. 


Note New Address:—PATRICROFT. 


PATENT FRICTION CLUTCH. 


300,000 HP. IN SUCCESSFUL OPERATION. 
INVALUABLE FOR DRIVING: 
Mining Machinery & Haulage, Concrete and Brick-making 
Saw Mills, Machinery, Flour Mills, 
Electric Light and Textile Machinery, 
Power, and Mine Gearing 
Generally. 


1519 

















FOR 





STARTING 


GAS 
& OIL 







FOR 
COUPLING 











9761 


GOREE-PIAZZAS, LIVERPOOL. 









ENGINES. 











Dec. 31, 1909. ] 


ENGINEERING. 

















Telegrams :— 
ENGINEERS, 
DARTMOUTH. 


HIGH-SPEED VESSELS, 
TORPEDO BOATS, 
MOTOR BOATS, 
YACHTS. 


Cngineers 


MARINE ENGINES 


Telephone :— 
Chih ulders, ji. 
DARTMOUTH. 
SHALLOW DRAUGHT VESSELS, 
STERN WHEEL VESSELS, 


LAUNCHES, 
TUGS. 


Bottlermakers 


MARINE BOILERS, 








ROYLES LIMITED 


ENGINEERS & SPECIALISTS 


MAKERS OF 
Rows PATENT 
FEED WATER 
HEATERS 
CALORIFIERS 
FVAPORATORS 
CONDENSERS 
STEAM 
KETTLES 
BOILING 
BATTERIES 
RADIATORS 
GAS KETTLES 
STERILIZERS 
Air HEATERS 
INSTANTANEOUS 
BATH WATER 
HEATERS 





REDUCING VALVE 


ROYLES’ 
1902 
PATTERN. 


REDUCING VALVE 


AND 


SAFETY VALVE 


IN ONE 


INSTRUMENT. 
RELIABLE. 


_—_ 9993 


OVER 5000 SOLD. 











MAKERS OF 


ROYLES PATENT 
STEAM TRAPS 
REDUCING VALVES 
Surpwvs Vacves 
SAFETY ANb 
RELIEF VALVES 
STEAM ANp 
WATER VALVES 
Bolter 
MOUNTINGS 
SWIVEL 
UNIONS 4 BENDS 
STEAM DRYERS 
STEAM OVENS 
ASBESTOS PACKE 
STEAM FITTINGS 
AUTOMATIC 
Freep PUMP ani 
RECEIVER 


ELECTRIC-LIGHT ENGIN ES, 


FANS AND FAN ENGINES, 
INTERNAL COMBUSTION 
ENGINES, 
CIRCULATING PUMPS, 
FEED PUMPS, 
CONDENSERS, 
PROPELLERS. 


WATER-TUBE BOILERS, 
RETURN-TUBE BOILERS, 
DIRECT-TUBE BOILERS, 
LOCOMOTIVE BOILERS, 
KINGDON BOILERS, 
UID-FUEL BOILERS, 
ARAFFIN BURNERS, 
CRUDE OIL BURNERS. 


New and Second-hand ENGINES in Stock. 
New and Second-hand LAUNCHES in Stock. 





SEND FOR CATALOGUE. 739 





REISERT PATENT WATER SOFTENERS AND FILTERS. 
ROW’S PATENT BATH WATER PURIFICATION PLANTS. 
=" 
IRLAM, NEAR 


MANCHESTER 











GREENWOOD & BATLEY, Lro, 


LaEBDYD Ss. 





STRAIGHT MILLING MACHINE, with outer support to Table. 





GENERAL AND 
- - SPECIAL - - 


Machine Tools 


(BOTH BELT AND ELECTRICALLY DRIVEN), 


MOST RECENT PATTERNS. 


OF THE 











TAYLOR & GHALLEN, LTD. 
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AsouTtT 150 PRESSES ON VIEW IN OUR SHOW ROOMS. 





8194 


SELF-FEEDING PRESS. | 
CONSTITUTION HILL, BIRMINGHAM, Enavano. 


PR ESSES. 
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ae 
PALM 





REG. TRADE MARK 


PACKING . 


CONTAINS NO RUBBER. 


It can therefore be depended upon for uniform quality. It is a well 
known fact that rubber deteriorates rapidly while laying in stock, and 
being a vegetable substance, carbonizes very quickly under high 
temperatures. 


ELECTRIC CRANES 
and HOISTS. 


afr. ,@ 








CROWN IRONWORKS, 





LONDON OFFICE: 
25, VICTORIA STREET, WESTMINSTER. 


CROWN, GORTONBROOK. 


PENNIFORM, LONDON. Telephones: 


Telegrams: 
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HIGGINBOTTOM & MANNOCK 











West Gorton, MANCHESTER. 


1577, MANCHESTER and 
182, VICTORIA EXCHANGE, LONDON. 








Palmetto Packing is made entirely of mineral substance and the . Do 


quality is always the same, and heat does not affect it. 


PALMETTO” MEANS ECONOMY IN PACKINGS. 
Send for Free Working Samples which prove our claim. 
GREENE, FTweErD « Co. 
SOLE MANUFACTURERS, 

Queen Anne's Chambers, Tothill St.; Westminster, 
LONDON, S.W. 


And HIGH-SPEED ENGINES. 


HEATING. VENTILATING. DRYING. 


7 


546 























Highest Efficiency and Output. Success Guaranteed. 

























TELEGRAPHIC ADDRESS: 


YOUR 


ENQUIRIES 
FOR ANY 


“CRANES, RODLEY.” 


SEND US 



















BIRMINGHAM :> Guildhall 


Manufactory : 
















FANS, Direct-coupled to Engines or Motors. Forced & Induced Draught. 





AppLy FoR CaTALOGue D, 


MUSGRAVE & Co.,La, 


LONDON: 35, Maddox Street, W. 
MANCHESTRR: 40, Deansgate. 


Buildings. 
GLASGOW: 14, St. Vincent Place. 


St. Ann’s Ironworks, Belfast. 






























CAPSTANS. 


ELECTRICAL 
EQUIPMENTS. 


| WHY PAINT? | 





ELECTRIC, 
STEAM, 
HAND, &c. 



















A 28-page book on 
above subject will be 







sent free on application to: 





JOSEPH BOOTH & BROS., Ltd, 
RODLEY, LEEDS. 


LONDON OFFICE: 
75A, QUEEN VICTORIA STREET. 


GRAPHITE PRODUCTS, LTD., 
218-220, Queen’s Road, 

Battersea, bay 

LONDON, S.W. 







9203 





























Dec. 31, 1909.] 


ENGINEERING, 











CRAIG a DONALD, La. 


JOHNSTONE, near GLASGOW. 


MAEERS OF 


MACHINE 
-.. LOOLS 


FOR 


SHIPYARDS, 
IRON WORKS, 


BRIDGE 
WORKS, 


BOILER 
















Electrical-Driven Four-Sided Punching & Shearing Machine. 








FRANCIS BERRYa SONS, 


SOWERBY BRIDGE, Engiand. 


BSTABLISHED 1882, 


MAKERS OF ALL CLASSES OF MACHINE TOOLS. 


QUALITY GUARANTEED. 








PUNCHING AND SHEARING MACHINE, 


Quotations given for Motor, Pulley or Engine Drive. 






CONDENSING PLANTS, FERD-WATER HEATERS 


WATER- COOLING TOWERS, &c., 


FOR ALL DUTIES. 
FULL PARTICULARS SENT UPON RECEIPT OF REQUIREMENTS. 


WHEELER CONDENSER & ENGINEERING on On 


2 & 3, NorFo.k Street, STRAND, LONDON, W.C. 


Tel. : 6889, GERRARD. Telegrams : “SUSPEND,” seemen” 





CATALOGUES ON 
APPLICATION. 


yiTARy PIPE 


SA \cK &T “LEE. macninerts © 


Telegrams: 
APPLY— 


RPULLAN & MANN, 


CAMBRIAN WORKS, LEEDS. 


AND" HANDYSIDE & C° L’ 


104, Queen Victoria St., 


LONDON. 








CAMBRIAN, LEEDS. 


9706 ABC Code, 5th Edition. 








Britannia Works, | 


DERBY. 


Managing Director, | 


A. BUCHANAN, M.L.C.E 


i 





MANCHESTER CENTRAL STATION. 


PECKETT & SONS, BRISTOL 











ye 


LOCOMOTIVES ons 


of various sizes with all the latest improvements ready for immediate De- 
livery. Engines specially designed for every requirement and gauge. 








Full particulars on application. Telegrams: “PECKETT, BRISTOL.” 
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AERIAL ROPEWAYS 


IN ALL SYSTEMS, 


for the Transportation of Ores, Coal, Cement, Phosphates, Sugar, 
Beetroots, Fibre, Explosives, Grain, Supplies, &c. 


CERETTI & TANFANI, 


REIE.AWN. 








SUSPENDED RAILS. 
TELPHERAGE. 


INCLINED PLANES. 


CABLEWAYS. 




















T.L. CUNNINGHAM, 


Sole Agent for Great Britain and Colonies, 


BALFOUR HOUSE, FINSBURY PAVEMENT, E.C. 


Telephone—1739 CENTRAL and 9960 WALL, Telegrams—PLATOONS, LONDON. 09614 


COCHRAN BOILERS 


SPECIALLY 
SUITABLE 


VENTILATING 


HEATING 
WORK. 


WRITE FOR 
cLass “A” 
CATALOGUE. 





COCHRAN a CO., ANNAN, LTD. 


ANNAN, SCOTLAND. 

























LUNKENHEIMER 
|“SENIOR” LUBRICA TORS. 


The superiority of their design, coupled with the high-grade 
of material used and the very best workmanship obtainable, 
has gained for them a reputation for 


UNEQUALLED QUALITY. 


WRITE FOR CATALOGUE. 


THE LUNKEN VALVE CO., 
LONDON, S.E. 
35,5 GREAT DOVER STREET. 








142 9752 























CAIRD & RAYNER. 


Admiralty and War Office Contractors. 








PATENT 


EVAPORATOR 


FRESH WATER FEED MAKE-UP 
APPARATUS. 


Approved by Board of Trade for Passenger Ships. 


BOILER FEED PUMPS, 


Vertical Single-Cylinder Direct-Acting type. 








COMPLETE 


FRESH WATER 


- DISTILLING 
INSTALLATIONS, 


(All Sizes) 
For LAND or MARINE USE. 


FEED WATER HEATERS. 
FEED WATER FILTERS. 


777, Commercial Road, Limehouse, 


LONDON, E. 


Tele. Address: “VAPORIZE, LONDON.” _‘ Telephone No. 2/0, Eastern. 














9307 
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JOHN OAKEY & SONS, Ltd. 


GENUINE EMERY, — EMERY WHEELS 
EMERY CLOTH, Por all Purposes. 
Wellington Mills, QLASS & FLINT PAPERS, 
WESTMINSTER BRIDGE ROAD, BLACK LEAD. a" 


LONDON, 8.5. 
BROOMeWADE, 
Limited. 


ENGINEERS. 















5 AIR 
"COMPRESSORS. 





. High 
- Wycombe 


—SIMPLEX LEAD 
' GLAZING 


FOR ROOFS, SKYLIGHTS, AND HORTICULTURAL WORK. 
NO SPECIAL CONTRACT REQUIRED. 


NO ZINC, IRON, OR PUTTY neagraaat 


ANY QUANTITY ne. 
Over 1,000,000 superficial feet in use on 2,500 Structures. 


GROVER & CoO., LIM., 











ENGINEERS, &c., Yj % 
BRITANNIA WORKS, WHARF ROAD, CITY ROAD, LONDON, ¥. Yj TY, 
Write for Sicdvetions and full adintis (sent post free). 1236 











HUNT'S 


INDUSTRIAL RAILWAYS, 
"| ELECTRIC LOCOMOTIVES, 
CABLE RAILWAYS, 
>| TRANSPORTING & COAL- 
ig) HANDLING MACHINERY, 








J od re 4] For full particulars and Estimates apply to 
~ the Sole Representatives :-— 
MURRAY, ZL.OoOorTrZz & CO., 


Trieenaus— OVERARCHED, LONDON.” = «4199, Fenchurch Street, LONDON, E.C. 9710 


A.oW.DALGLISH, 


CopE: : ~~ waar 6” 
ABO, = SCOTLAND BOILER 
bth a WORKS, 


Poliokshaws, 


CLASCOW. 


MARINE, 
DRYBACK, 

LOCOMOTIVE and 

MULTITUBULAR 
BOILERS. 








TELEGRAMS : 
Evaporate, 
Pollokshaws. 












ALL SIZES. 


—— 0813 
i MADE BY THE 


A MOST 
IMPROVED 
MACHINERY. 





Elimination of 


Bearing Troubles 
achieved by 


use of 


“TIMKEN” 
CONED ROLLER 
BEARINGS. 





If you have any trouble frcm 
faulty bearings, just write us 


for particulars of the “Timken.” 


THE ELECTRIC & ORDNANCE 
ACCESSORIES CO., Ltd., Birmingham. 


9.73 











Phone : 5570, BANK. Telegrams : ‘‘METALADOS.” 
BRITISH ,BVURAAV. 


ROBERT W. HUNT & CO., Engineers, Norfolk House, Cannon St., B.C. 


INSPECTION anp TESTS oF RAILS ano FASTENINGS, STRUCTURAL 
MATERIAL, BILLETS, PIG IRON, AXLES, CARS, MACHINERY, &c., &0o. 
W. L. COOPER, Manager. 9596 JOHN J. CONE, Resident Partner. 
American Offices :—Chicago, New York, Pittsburg, San Francisco, Montreal, 8t. Louis. 


GREASY WATER 
PURIFIERS 


And HARD MAKE-UP 
H=—sFEED SOFTENERS. 


Paténtees and Sole Makers: 


‘JOSEPH WRIGHT & 


Cables : ROBHUNT. 





TIPTON, stares. 
& LONDON. 


VERTICAL CYLINDRICAL TYPE, WITH 
AUXILIARY HEATER. 


PLEASE SEND 
US YOUR ™ 
ENQUIRIES. 


HORIZONTAL RECTANGULAR TYPE. 
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FRASER & CHALMERS, 


LIMITED, 


3, LONDON WALL BUILDINGS, E.C. 
SYMONS GYRATORY CRUSHERS. 


HALF the height, HALF the weight, GREATER STRENGTH 
than any other GYRATORY CRUSHER. 








Cable Address—VANNER, LONDON, 


WORKS, —ERITH, KENT. 8198 





ROSS « DUNCAN, 


ENGINEERS & BOILERMAKERS, 


Whitefield Works, Glasgow, Scotland. 























THE BROWN HOISTING MACHINERY Co., 
CLEVELAND, OHIO, U.S.A. 
beard OF ALI. DHSCRIPTIONS 
All Enquiries should be referred to COWANS, 8HELDON & CO., Ltd., CARLISLE. 




















GANTRY CRANE UNLOADING COAL—60 tons per hour. 


AIR COMPRESSORS 


ann VACUUM PUMPS. 


BELT, ELECTRICALLY OR STEAM DRIVEN. 








RELIABLE. 
EFFIciENT 
ACCESSIBLE. 
VALUE FOR OUTLAY. 
ECONOMICAL. 

LONG LIFE. 

LITTLE FLOOR SPACE. 
SIMPLE, SILENT. 


MADE 
PORTABLE 
IF DESIRED, 





SUITABLE FOR ALL PURPOSES WHERE COM. 
PRESSED AIR IS NEEDED. 





REAVELL & GO., 2 IPSWICH. 


Also Makers of HIGH-SPFED tal and OIL ENGINES. 


|| GRAND PRIX. 


IWIARINE 
Boilers 


By Latest Hydraulic 


and Pneumatic Plant. 





9167 


Telegraphic Address: 
__WHITEPIELD, te oe 


J.E. Preinocker, | Glens Gade 


MANUFACTURER OF 


MACHINE & HAND 
TOOLS 


Of Improved Design and High-class 
Workmanship. 


On Se Renee bet. List. 


















































SPECIALITIES : 
RELIEVING 
LATHES 


For Formed Cutters. 


PLANT 
for Cutting Racks, 
Spur, Spiral, Bevel 
and Worm Gears. 


PARIS, 1900, 





Catalogue 


free on application 
with Trade Card. 





SOLE AGENTS 
FOR 
THE UNITED 
KINGDOM : 





Vertical Hole Grinder. 








Telephone: No, 212, 


Telegrams: ‘“‘ REAVELL,” IPSWICH. 6715 





PFE] L & CO 145-9, St. John Street, 


sy Clerkenwell, London, E.C. 
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Wire-Feed Automatic GAPSTAN LATHES. 


Completely RE-DESIGNED Throughout. 


IMPROVEMENTS. 





MANY 





6” and 7” centres to take Bars from 3” to 14” diameter. aie 


6” and 6” Lathes also supplied with lever feed to capstan and cutting-off slide. 





Send for full particulars and prices. 


CHARLES TAYLOR, 


GHUGK, VICE, LATHE, AND MACHINE TOOL MAKER, 


Bartholomew Street, BIRMINGHAM. 


The largest Manufacturers of 
SURVEYING & DRAWING 
INSTRUMENTS in the 
World. 


DRAWING OFFICE -- 
STATIONERY supplied on 
the most favourable - - 
terms. A very large Stock 
kept. 


Please send for our “J 3” 
Catalogue (post free) and 
compare our prices with 
those of other first-class 


Section 1.—SURVEYING INSTRUMENTS. 
Sections 2 & 3.—DRAWING INSTRUMENTS & MATERIALS. 


W. F. STANLEY & CO., LTD., 


Great Turnstile, Holborn, Motte, W.C. 


Stow Rooms: 286, HIGH HOLBORN, W.O. 684 


























50/60 HP. PETROL MOTOR FOR AEROPLANES. 


WOLSELEY 


INTERNAL COMBUSTION 


AERO MOTORS 


— AND — 


MARINE ENGINES 


Particulars on application to 


THE WOLSELEY TOOL & MOTOR CAR CO., LIMITED, 


(Proprietors: VICKERS, SONS & MAXIM, LTD.), 


ADDERLEY PARK, BIRMINGHAM. 
Contractors to the Admiralty, H.M. War Office, &c. 


MAGNETIC CLUTCH 

















Saves 50 per cent. 
in Power. 











a $ $ s - 





The form of MAGNETIC CLUTCH illustrated 

above has the ADVANTAGE that any of the coils 

can be INSTANTLY DISMANTLED WITHOUT 
TAKING DOWN the MAIN SHAFTING. 


The Current Consumption is LOW, 
DRIVE. 


and it makes an IDEAL 
INSTANTANEOUS RELEASE, 





APPLY FOR FULL PARTICULARS TO— 


DRAKE & GORHAM, Lro, 





TELEGRAMS: enor 
“scoumvtaton, 68 VICTORIA STREET, LONDON S.W. sis Werinater (in 
ae st 47, SPRING GARDENS, MANCHESTER. 8700 City (2 ity (3 linea), Man: 


50, WELLINGTON STREET, GLASGOW. sigs Argyie, Glasgow: 
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Lubricating Oils 
GOLD MEDAL 


AWARDED TO 


PRICE'S PATENT 


CANDLE COMPANY L* 
Oil Refimers, 


AND MANUFACTURERS OF 


- Lubricating Oils 


Cylinders and Valves. 


For Textile Machinery of every 
description. 
For .Collieries, lron Works, 
Mines, and Quarries. 


For Saw Mills, Flour Mills, and 
_ Agricultural Machinery. 


For High-Speed Engines and 
Dynamos. 





For Engineers’ and Machinists’ 
Tools and Shafting. 


For GAS ENGINES. 





Sotz Proprietors AND MANUFACTURERS OF 


VEITCH WILSON’S 


LUBRICANTS. 


PRICE CARDS and SAMPLES MAY 
BE OBTAINED FROM 


PRICES PATENT 
CANDLE COMPANY, 


Belmont Works, Battersea 


LONDON, | 














d. 


_ 


BRASS & COPPER. LOCO & CONDENSER 

















DELIVERY FROM STOCK. 





“REDMAN” 


from 6} 
to 144 
centres. 


SEND 
FOR £4 

STOCK aa 
LIST. =< 


C. REDMAN & SONS, . 


DAVID ROWAN &Co., 


9084 


Dunkirk, 
y HALIFA xe) 

















ENGINEERS AND BOILERMAKERS, GLASGOow. 
HIGHEST CLASS WORKMANSHIP. 
Cable Codes: ABC (Ed. 4&5), Lieber’s. ON ADMIRALTY LIST. Telegrams : ‘‘ROWAN,” GLASGOW. 
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SEVEN BOILERS FOR SHIPMENT ABROAD. 


t< 











Guardian Building, Cross St., Manchester. 


HSEPORT BOILERS A. SPHOLALTY. 
































Icknield Port Road, BIRMINGHAM. 

















nf, * y a = . : 
‘S2| On Admiralty List. Est 1872. © <> 
| PATENT WELDLESS STEEL TUBES, 61 Furlan: 
For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, and General Engineering Uses. 3 

















FRIED. ARUPP, Essen «& ANNEN. 


Manufacturer of Crucible & Siemens-Martin 


| STEEL CASTINGS 


EFOR ALE FPURPFPOSES. 


To pass Admiralty, Board of Trade, Lloyd’s, and Bureau Veritas Tests. 
APPLY TO 9597 


AUGUST REICHWALD (crsnssrxcoox), Finsbury Pavement House, Finsbury Pavement, B.C 
SIR WILLIAM ARROL & CO., Ltd., 


Dalmarnock Ironworks, BRIDGETON, GLASGOW. 
CONTRACTORS, BRIDCE BUILDERS, AND DESIGNERS OF STRUCTURAL STEELWORK. 


— MAKERS OF —— 
EYWTDODRAULEIC MACHINE RNY. 


a oe OS “SR. © seen 
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PART OF SHOP FOR THE NORTH BRITISH LOCOMOTIVE COMPANY AT POLMADIE. 9941 
hONDON OFFICHS: 32, VICTORIA STREDT, WHSTMINSTER, B.W: 








THE WELDLESS STEEL TUBE Co., LTD. ; =m 

















uP TO 
4000 Candle-Power. 


For Engineers, Contractors, 
Docks, Railways, 4c. 


Over 18,000 Sold. 


Ado) by 26 Govern- 
a ~ yo to 500 


British and Foreign Rail 
all Treading 


ways, and 
PRICE COMPLETE. 
No. 0.—500 Candles, hand pattern os 
No. 1.—1500 Candles, hand pattern, with 

No. 2 size burner for Tar Oil £10 @ 
No. 2,.—1500 or 2000 Candles, useful and 








bie pattern .. .. .. £15 10 
No. 3.— or 3500 Candles, Manchester 
Ship Canal pattern... .. .. £16 10 
No. 4—3500 or 4000 es. A most 
powerful lamp . 


Burn Kerosene or Petroleum in Foreign Countries; 
in Great Britain our Special Wells Oil is supplied. 





WELLS HEATER 




















Applied instantly to all classes of work for 


TYRE EXPANDING, BENDING, STRAICHTENING 
SETTING, SHRINKING, &o. 


No. 6.—A small size, Se my with 
burner for use where great 
portability is an advan 210 00 

No. 3.—Complete with Oil Tank, 

Pump, and all Fittings .. £1015 0 

Heater Burner and Hose only . £600 


MOULDERS’ LAMP. 


The shape of this Lamp makes it 
specially suitable for foundry use. 
It burns ordinary petroleum or 


paramn. 
No. 20, with ordinary burner as 
illus. Gis. per dozen. Stuffed with 
wool for burning spirit with cap 
and chain, 84. Fitted with solid 
cast wheel burners, 27a. per doz. 


TORCH LAMPS. 


For Sperm, Rare Colza, or other 
heavy Smokeles. vil. Also used 
lor Kerosene. 

No. 5, § Pint, Hook No. 3, as shewn, 








per dozen. 

No. 5a, | Pint, Hook No. 3, as shewn, 
per dozen. 

No. 5n, 1 Pint, Hook No. 3, as shewn, 
36s. per dozen. 


WELLS’ ‘wepiiiiaus FILE HANDLE. 
































Thousands sold. Tang fe held by Wooden Plug driven 
inte an “ Unbreakable” Handle. Split Handles, Broken 
Ferrules, and constant expense saved. Wooden Plug re- 
moveable when worn out. Price, No. 1 (small 4} in. tong) 

30s. per gross. No. 2 (6 in. long) 36. 


Che Miner's Favourite. 
Thousands Sold. 
Used exclusively by De Beers, 
Randt Mines, &. 
Also largely used by Con- 
tractors, Corporations, 
Collieries, &c. 
Large Flaming Light 
No. 18, 8 Pints, 1} in 
Wick, 4s, 6d. " 
No. 28, same oe as above, 
but having two Wicks, 6 Pinta, 
each. . 
No, 18a. 
A Splendid Lamp, 
fitted with 2 in. 
Wick. 





able for Sewerage 
and Drainage Work, Steam 
Trawlers, &c. 


OIL GAS GENERATING LAMPS, 


ht from Kerosene or Petroleum without Wi: 
lig at less than One Penny per hour. - 
NO SMOKE OR SMELL. 
Perfect Safety. 
No Explosive Naphtha used. 
Thousands sold. 
Unaffected by Wind. 


No, 12, 3 hours -. His. Od, 
No. 12a, with Tripod 138. 9d. 
No. 13, 5 hours ee ie 

No. 13, with Tripod 17s. 

No, 4, 7 hours a | 

No. l4a, with Tripod 198, 













Extra Burners 
for above 
2s. each. 


5 


vo 


A.C, WELLS &C0,"°4™24 24, LONDON 


Works: Carnarvon St., Manchester. 
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Manchester is the | 
centre of the . 
greatest market . 
in the world for 
engineers. 





HE Commercial Pages of 

the Manchester Guardian 
form a great TRADE paper, 
the recognised organ of the 
cotton trade and all the lead- 
ing industries in Lancashire. 
Engineers in other parts of 
the country do not realise the 
enormous demand for their 
specialities that exists in the 
cotton factories of Lancashire. 
Large firms in London or 
Glasgow often have a solitary 
representative to exploit the 
greatest industrial district in 
the world. Within the area 
in which the Manchester 
Guardian is the commercial 
authority there are in the 
textile industry alone 2030 
cotton spinning and weaving 
mills. Besides these there 
are in allied industries 119 
Bleach Works, 102 Dyeing 
and Finishing Works, 42 
Calico Print Works, and 43 
Paper Mills. TheCommercial 
Pages of the Manchester 
Guardian are read by the 
principals of all these con- 
cerns. The Lancashire mill- 
owner is his own consulting 
engineer, and like every other 
buyer carries in his head a 
sort of mental directory of 
the names and work of 
engineers likely to be of use 
to him. Your business in 
Lancashire depends on your 
having a place in that 
directory, and there is no 
better way of obtaining it 
than by advertising on the 
Commercial Pages of the 
Manchester Guardian every 
Tuesday. Most of the lead- 
ing engineers in Manchester 
district, who of course know 
the conditions perfectly, have 
advertised on the Commercial 
Pages since first they were 
available. Write for rates. 


9418 














"STRUCTURAL 
STEEL 
IRON WORK 


ROOFS, 


MINE BUILDINGS, 
PITHEAD FRAMES, 


r A\ ‘ 
RNAS 
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WORKSHOPS, Destens 

FACTORIES, Estimates free 

. BRIDGES, waheaien 
TT ous. 

The CLYDE STRUCTURAL IRON CO.., Lta. 


TELEGRAMS :— 


OClydeside ltronworks, Scotstoun, GLASGOW. + connvertio cLAscow.” 70 
NEWCASTLE OFFICE: 7, Collingwood Street. London Representative: Messrs. JAMES COUPER & Co., 48, Cornhill, E.c. 


WRITE AT ONCE FOR FULL PARTICULARS 


OF THIS 


PATENT | _ GIRDER 
FOR DRILLING HOLES i CRAMP 


IN THREE DIFFERENT op 




























































POSITIONS. we nd 
GIRDERS 
X UP TO 
a 8 in. FLANGE. 
: Se i PAT. No. 23982.07. 
S. A. DANIELL LIMITED, 
Manufacturers, BIRMINGHAM. 8134 











STEEL & IRON FORGINGS 


UP TO ANY WHIGHT. 


Exceptionally quick delivery 
given for FINISHED CRANK 
SHAFTS, PROPELLER SHAFTS 
with Continuous Gun-metal 
liners complete, and STERN 
and RUDDER FRAMES. 


SPECIALITIES :—Repair Work 
of all descriptions, also Finished 
Hollow Crank and Line Shafting, 
Forgings for Turbine Engines 


(Wheels, Spindles, Drums, &c.). 
the" WEDGWOOD” Patent Vertical DENNYSTOWN FORGE C0. 
the “*‘WEDGWOOD” Patent Vertical j 


Interlocking Scarphed Jointed 











Rudders. 
Also Patentees of Combined Rotor DUMBARTON. 
Wheel and Spindle Forgings, for 
Turbine Engines. 
TeLearams :—“FORGE, DUMBARTON.” 9080 


On Admiralty, War Office, 


and Crown Agents’ Lists. LONDON OFFICE: 301-802, Mansion House Chambers, E.C. 
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“PARALLEL FLO 


iS THE BEST SYSTEM OF 


OIL SEPARATIO 


Maximum EFFICIENCY WITH MINIMUM RESISTANCE. 


HOLDEN & BROOKE 1s 


MANCHESTER 









The only system in which Highest Efficiency is obtained 






without loss of Vacuum. 






Illustration of Separator 
to deal with 178,000 Ib. 
Steam per hour. 


+ 
me 
ars 
5 


Sirius Works, WEST GORTON, MANCHESTER. 


FORRESTT & CO., Ltd., Ship, Yacht, Boat Bullders and Engineers, 


THE SHIPYARD, WYVENHOE, ESSEX, & 22, BILLITER ST., LONDON, E.C., 


Telegrams: ‘‘ FoRRESTT, WYVENHOE ;” **FORESTIERE, LONDON.” Telephones : No. 6942, AvenvE; No. 10492, Cuntrat, AND No. 1 WYVENHOR. 
DESTROYERS, TORPEDO BOATS. AND RIVER GUNBOATS. 
















y LTD., 

















*SJUSWUIGAOH UBjes04 18430 pus 
‘oulqueBuy ‘uwAljog ‘ue /4D ‘ysiuBdg ‘UBISSNY eY3 03 810}981qU0D 


Contractors to the Admiralty, War Department, Crown Agents 
for the Colonies, Egyptian Government 





Shallow-Draft Sternwheel Steamer “ ALmzsE,” built for the French Government. Dimensions: 124 ft. 8in. by 22 ft. 0 a 6 ft. 54 in. 
Speed: 8} knots. Draft: 4 ft. 3in., with 120 tons deadweight. LIGHT DRAUGHT STEAMERS A SPEOIALTY. 


PATENT SLIPS AND DRY DOCK AT WYVENHOE. HOT AND ELECTRO-GALVANIZERS. 


STE. CaAaAsSsTiNeaes. 


By Siemens- Martin and 
Crucible Processes of every 
description. 













TO PASS ADMIRALTY, LLOYD'S, 
BOARD OF TRADE, 
or BUREAU VERITAS TESTS. 





Castings for Railways, Ship- 
building Yards, Engine Works, 
Rolling Mills, Iron and Bridge 
Works, Hydraulic and Elec- 
trical Machinery, Mining, River 
Dredging, Excavating Work. 


SPECIALITIES: 
Tooth Wheels and Pinions 
used in connection with 
Cranes, Winches, 
Capstans, &c., Cast-Stee 
Anchor Heads and 
Dredger Buckets Fit up 
complete. 








Steering Gear Castings for 
H.M.8. ‘‘ Black Prince” and 





ad = 2 








“* Duke of Edinburgh.” 


x 
| 


W. SHAW & O©., Wellington Foundry, MIDDLESBROUGH. | 


Telegrams—‘* WELLINGTON, MIDDLESBRO’.” ON ADMIRALTY AND WAR OFFICE LISTS. 693 


Lcndon Office—S, Eastchea i 
, cheap, E.C., Representative, A. H. SHARPE. Agent for Scotland—H. M. HARPER, 93, Hi Street, Glasgow. 
Oifice for Manchester and Birmingham Districts, 12, Exchange Street, Manchester, Agent for Leeds and District—G. G. 8. GRUNDY, 8, Park Square. 

Agent for Hull and District—P. LAWSON, 2, Princes Dock Chambers, 


Representatives :— 
ves:— THOS. F. W. DIXON and W. H. ATHERTON, Agents for Newcastle and District-HUMBLE & THOMPSON, Queen Street. 










THE PATENT 


‘LION: 


Metallic 
PACKINGS 








are made on Scientific 
principles and give better 
results than any other 
Packing in the market. 


We make a study of special 
difficulties that arise in the 
way of Packing, and are 
prepared to submit sugges- 
tions for overcoming such 
difficulties. If you have any 
gland—whether steam, water 
or hydraulic—that gives you 
trouble, please write us. 





BEWARE OF IMITATIONS. 





JAMES WALKER & Co. 


(DEPARTMENT E.G.), 
**Lion” Works, Garford Street, 
WEST INDIA DOCK ROAD, 


LONDON, E. 


Telegrams :—"‘LIONCELLE.” 7782 


Telephone: EAST 3084, 
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‘LIMITED, 
Sherbourne St, MANCHESTER. 


Telegraphic Address—‘‘ BrrraNNiA, MANCHESTER.” 
Telephone—No. 529 


SPEGIALISTS in 





MILLING MAGHINERY 


FOR 


Ordnance, Turbine, Motor Car, 
General Engineering Work. 





SLOTTING. 
DRILLING. 
BORING 
MACHINES. 


DAVID AULD aSONS, 


WHITEVALE CLASCOW. 
- 


FOUNDRY, 
Patentees and Makers of AULD'S PATENT 


Steam Reducing Valves 


AND SURPLUS STEAM VALVES. 


In 
Stock 


or 
Progress : 


653 











ALSO MAKERS OF 


FULL BORE Patent Steam 


Reducing Valves and Surplus 
Steam Valves on SINGLE 
VALVE Principle 


as per illustration above. Much superior to Double- 
Beat Valves in efficiency and economy of upkeep. 


ABSOLUTELY STEAM TIGHT. 


For LAND AND MARINE USE. 
LISTS ON APPLICATION. 717 


REDUCING VALVES for AIR or WATER. 


28 
| 
Wu. MUIR «Co. 





Branch of FAIRBAIRN LAWSON COMBE BARBOUR, Ltd., 


WELLINGTON FOUNDRY, LEEDS. 
MAKERS oF GENERAL AND SPECIAL MACHINE TOOLS 


— ie 


LOCOMOTIVE, CARRIAGE & WAGON WORKS, 
ALSO FOR THE MANUFACTURE or 


HEAVY ORDNANCE, ARMOUR PLATES, &c., &c. 


SOSHOHSOHOOHOSOSOSOOOOOOOOES 


Patent Variable Speed 
- Drilling Machine. 


Designed for 
HIGH SPEED TWIST DRILLS 


ranging from 4 in. to 2 in. diameter. 


FAIRBAIRN MACPHERSON, 

















Spindle 2} in. in diameter. 

Will admit Work 3 ft. in diameter. 
Positive Feed Motion fitted with Safety 
Slip Cone. 

Spindle balanced by Lever and Weight. 
9O000006000000060006000000000 


Telegraphic Address: 
Telephone: No. 275. 


‘‘ FAIRBAIRNS, LEEDS.” 
9076 








—_—___—_____—. 
ae 














LD. 


CAMPBELLS: HUNTER, 


Dolphin Foundry, LEEDS. 


HIGH-CLASS MODERN 


DRILLING « BORING MACHINES | 


ALL TYPES AND SIZES. 


Telegrams— 
‘DOLPHIN, LEEDS.” 


Nat. Tel.— 





No. 768, LEEDS. 
















UPON 
WAR OFFICE, 
ADMIRALTY, 

INDIA, and 
COLONIAL 
OFFICE LISTS. 





AAA bbb hb hhh hh hhh bib dddded 








ENQUIRIES SOLICITEHD. 











Ae. na norco ME 




















Dec. 31, 1909.] ENGINEERING. 





29 . 








NEWALLS INSULATION COMPANY, Ltd., 


Incorporating Magnesia Coverings Limited and Armstrong Cork Company. 
. Sole Manufacturers 


NEWALL'S 


NON-CONDUCTING BLOCKS for TURBINES. 
MAGNESIA COVERINGS for Boilers, Steam Pipes, &c. 


‘“ NONPAREIL” CORK COVERING for Cold Storage Insulation, 
Warship Brine Pipe Lines and Magazine Cooling. 


AIR-CELL COVERING for Low Pressures. 





Registered Ofices—Soottish Provident Bulldings, 
Mosley Street, Newoastle-on-Tyne. 


Works—Washington Station, Co. Durham. 


TeLecRaPuic Appress—‘*‘ NEWALLS,” NEWOASTLE-ON-TYNE. NavionaL Tauarnoxs—827 CENTRAL. 0795 





TRADE MARK 


THE MOTHERWELL BRIDGE CO. 


MOTHERWELL, N.B. 














National Telephone No. 40. 





Telegraphic Address—‘‘ BRIDGE.” 









BRIDGES, ROOFS, 
PIERS, TANKS, 


DOCK CATES, 


AND SIMILAR 


STRUCTURAL WORK. 














ELECTRO-FLEX 
STEEL CASTINGS 


MADE IN 
ELECTRO-FURNACE STEEL. 


THE BEST CASTINGS FOR 
ALL PURPOSES. 


Used by the Leading Motor Car 
Manufacturers and Engineers. 











Tensile Strength Elongation 

25-55 Tons per 10-35 %, 
square inch. according to 
specification. 


SEND For ILLUSTRATED PAMPHLET 
AND SAMPLE PIECE. 


DSOCCooeoooosose 


ARTHUR REINER 


and COMPANY, 
63, Queen Victoria St., 
LONDON, E.C. 


Tel 3 . 
REINERISM, LONDON. Telephone: 045, CITY. 


























_ aR a) 2 ‘ = 
RAILWAY CAR SHOP MACHINERY. 


Multiple Boring Machine, Type KO, with four fixed spindles and one canting, 

combined with an Automatic Gaining Machine, Type LB, both operating on to 

a travelling table, fitted with both hand and power feed. Our Section X. Catalogue 
contains a full range of Woodworking Machines for Railway Work. 








When ordering 
WHITE BEARING METAL 


specify 


GLACIER 


Anti-Friction 
METAL. 


The Quality is right. 
The Price is right. 
Usideroateet es seen working 


under high speeds or heavy 
pressures. 


GLACIER ANTI-FRIGTION 
METAL 6O., Ltd., 


GLaAcieR BuILpina, 0484 > 
12a, QUEEN VicTORIA STREET, 


LONDON, H.c. 











THOS. ROBINSON @ SON, Ltd., Rochdale, Eng. 


Od 6602 LONDON: 79, QUEEN VICTORIA STREET, E.C. (7 





TRADE MARK (Registered). 














E 
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NILES BORING 
TURNING MILLS 


have large heavy spindles, adjustable 
by taper sleeve without disturbing 
bearing adjustment. 


Tables have wide flat annular 
bearings near circumference. 


Independent positive gear feeds 
for each head for horizontal, vertical 
or angular movement. 


Sixteen changes of speed by 
steel gearing. 


Write.for Catalogue ‘‘NILES BORING MILLS.” 


NILES-BEMENT-POND 


COMPANY, New York. 
23-25, Victoria Street, LONDON, S.W. 


Telegrams—‘*‘ NILIACUS,’’ LONDON, Telephone— 486, GERRARD. 














FRANCE: Glaenzer, Perreaud & Thomine, 18-20, Faubourg 
du Temple, Paris. 
GERMANY: F. G, Kretschmer & Co., Frankfurt a/M. 
AGENTS | ITALY: Ing. Ercole Vaghi & Co., Milan. 5433 So t¢ ee tt 
JAPAN: F. W. Horne, 70-c, Yokohama. sige oe Ps — = 


BRAZIL: A. Cazzani, Boite Postale 802, Rio Janciro. 
ARGENTINE: F. H. Bagge, 121, San Martin, Buenos Aires. Bl- inch NILES BORING AND TURNING MILL, 


PRATT & WHITNEY CO.., Hartford, Conn., U.S. A. 


SMALI Toort DEPYPAHR IMENT. 














EGCGENTRIC GROUND 


REAMERS I 


give a glass smooth surface, and 
will not chatter because the cut- 
ting edge is supported. 





ALWAYS IN STOCK FOR IMMEDIATE DELIVERY, A COMPLETE LINE OF 


REAMERS, TAPS, DIES, RATCHET DRILLS, BOILER PUNCHES, LATHE 


TOOLS, TAPER PINS, DIE STOCK SETS, &c., &C. 


SEND FOR SMALL TOOL CATALOGUE. 
Agents :—LONDON, E.C.—Buck & Hickman, Ltd., 2 & 4, Whitechapel Road; LONDON, S.W.—Niles-Bement-Pond Co., 25, Victoria Street. 
AUSTRALIA.—Noyes Brothers, Melbourne & Sydney. PARIS.—Fenwick Freres & Co., 8, Rue de Roeroy ; Agents for France, Belgium and Switzerland. 
JAPAN.—F. W. Horne, 70-c, Yokohama. ITALY.—Ing. Ercole Vaghi, Milan. GERMANY.—F. G. Kretschmer & Company, Frankfurt a/M. 5433 


BURNET’S BOILERS 


are of the Best and Highest{Class, suitable for all purposes, made for any Working Pressure 


and under: any Survey. Li 
Please address Inquiries to :— NDBSAY BURN ET & GO. 


BELEN STREET, GOVAN, GLASGO 














We make a Specialty of SCOTCH MARINE BOILERS, Our WORKS are FITTED with the BEST and MOST 
DRY BACK BOILERS and MULTITUBULAR BOILERS, EFFICIENT TOOLS, and the MATERIALS and WORK- 
for Shipment abroad. MANSHIP are guaranteed. 


We invite your Correspondence. Telegrams :—BURNET, GLASGOW. 9659 
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KERR, STUART8 CO. 


LIMITED. 





31 





WORKS: 
STOKE-ON-TRENT. 





OFFICES : 
I, BROAD ST. PLACE, E.C. 





All Communications to 
London Office. 





9808 








VICKERS, SONS & MAXIM, 


SHEP EIwELD. 


HIGH GRADE DROP FORGINGS 


UP TO 10 CWTS. 


MADE IN THE VARIOUS ALLOYED & MILD STEELS OF 
OUR MANUFACTURE. 


— OM ADMIRALTY LIST. — 








POWER SIGNALLING 


All-Electric Patent Combined Circuit Controller, Facing- 
point Lock, and Detector, 


. THE McKENZIE, HOLLAND, & 
WESTINGHOUSE POWER SIGNAL CO., Ltd. 


: 58, Victoria Street, London, S.W. = 
Electro-Pneumatic Combined Facing-point Lock and 


[ndiention Ben. Telegrams: “ Powersig, London.” 


’ 5 leabons: eS Westminster. 





DROP-FORGING PLANT 


BRETT’S PATENT SYSTEM. 












Drop- Power Bar-Heating 
Hammers. Presses. 





Furnaces. « 


PATENTEES AND MANUFACTURERS, 


BRETT'S PATENT LIFTER CO. 


COVENTRY, Eng: = ae 
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THOS. FIRTH @ SONS, Ltd. 


SHEFFIELD. 


London Office: 8, The Sanctuary, Westminster, S.W. 


FILES, SAWS, EDGE TOOLS, 
SPANNERS, HAMMERS, &c. 


CONTRACTORS TO THE BRITISH ADMIRALTY, WAR OFFICE, INDIA OFFICE, 




















COLONIAL AND FOREIGN GOVERNMENTS. 647 
TELEGRAMS: “FIRTH, SHEFFIELD.” “ MESMERIC, LONDON.” 
TELEPHONES: 3230 to 3237 SHEFFIELD. 5631 GERRARD. 








MASTHINENFABRIK 
AUGSBURG-NURNBERG 


Over 374,000 B.HP, double-acting 


NUREMBERG 





GAS ENGINES 


In Use or under Construction, 


London Office:— 


M. A. N.. 


219, Caxton House, 


WESTMINSTER, S.W, 
4 Nurnberg Blast-furnace{Gas Blowing Engines D.T. 11, of 950 B.HP. each. Each co eSSes 30, 
Telephone : 3775 Victoria. 9908 bi. ft, of alr to 0.5 atm., and with reduced t blast to 1 atm. Supplied to the Rombach Works, Rombach. 
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TSE ; 
ational as nyeine 0. 
h LIMITED. 
AS SUPPLIED SPECIAL 
FOR FEATURES. 
Spinning Reliability 
Sheds, Regularity of 
Weaving Speed 
Sheds, Low Oil 
Electric Consumption 
Driving, Positive 
Flour Starting 
Mills, Low Fuel 
Se. Consumption 
170 to 300 Effective Horse Power. 
elegrams— Telephone— 
National, adamant ASHTON —_ UNDER == LYNE. 425, Pen ep a 




















THE MANCHESTER DONKEY or WALL Pomp 


ANCHESTER, SE. 





Ras DeEARN & C? [2 








Norizontal Treble Ram. 






Single Acting Double Acting 





PEARNS CAMERON TYPE Pump 








Power Pump 


PUMP 


National Telephone 
N° 1021. 


Telegrams 
“PUMPS” Mancnester, 





Vertical Treble Ram. Oa &461 Single Ram. Double Ram, 
LONDON: 49, Queen Victoria St, B.C. GLASGOW: P. & W. MACLELLAN, Ltd., 129, Trongate. NEWCASTLE-ON-TYNE: E. CLEATON REES & CO., 33, High Bridge, 
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Helical 


Centrifugal 
Pumps. 


Our Pumps have attained a high 
standard of perfection and effici- 
ency, as a result of many years’ 
world-wide experience and ex- 
haustive tests at our works with 
special plant, and we have. every 
confidence in recommending them 
for all purposes where large 
volumes of water have to be 
raised at a 


Low Cost. 











RUSTON, PROCTOR 
& (°: [7- 









A Pump 


that is 9626 


Always reliable. 


LINCOLN, incianp. 


AND AT 






46, QUEEN VICTORIA ST., LONDON, E.C. 






























Tue WEIR HEATER AND DE-AERATOR ‘ MA2!X5, 


SECURES 
ECONOMY by utilising the auxiliary exhausts and securing the 


Pe fullest heat value from a portion of the main steam. 


PREVENTS 

CORROSION by de-aérating the feedwater, and eliminates boiler 
‘ ' tube and stay failures. 

To secure its fullest advantages it must be made and fitted up 

properly. We are the original patentees and manufacturers, and 

have twenty-five years’ experience in its installation and working. 


ea 9591 


LONDON : .77, Billiter Bdgs., E.C. ( h' ] WEIR Ltd : CATHCART, 
NEWCASTLE : .26, Mosley Street. Wh . j "y: GLASGOW. 
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DICK, KERR & CO. Ltd., 


Abchurch Yard, LONDON, E.C. 


Works: Preston, Lancs., and Kilmarnock, N.B. 

















MANUFACTURERS OF- 
Steam Locomotives, Platform, Tipping and Sugar Cane Wagons, 
Points and Crossings from flange and bull-headed rails. 
‘Turntables, Traversers, &c. Flange Rails from 9 to 110 Ibs. per yard. os 


THE BRITISH ALUMINIUM CO., LTD. 


Telegrams :—"* CRYOLITE, LONDON.” 

















Telephone: 4315, LONDON WALL. (Three Lines.) 








Makers of 


ALUMINIU 


INGOTS, BILLETS, RODS, WIRE, CABLE,- SHEETS, 
BUS-BARS, TUBES, SECTIONS, BEADING AND POWDER. 
SHEETS FOR CAR CEILINGS, PANELS, &c. 


ALUMINIUM POWDER FoR PAINT. 
STANDARD ALUMINIUM ALLOYS FOR Sbecnatiatiass 


ALL COMMUNICATIONS TO 


Heap Orrice: 109, QUEEN VICTORIA ST., LONDON, EG. 


Works { KINLOCHLEVEN, ARGYLLSHIRE, N.B. | STANGFJORD, NORWAY. LARNE HARBOUR. 
FOYERS, LOCHNESS, N.B. MILTON, STAFFORDSHIRE. GREENOCK, N.B. 
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ROOTS’ “ACME” BLOWERS 


FOR USE WITH ANY MAKE OF CUPOLA, SMITHS’ HEARTHS, ALKALI WORKS, &c., &c. 


ee SIMPLE & COMPOUND cnCHIES. 


with Chimney og ee 
as shown, or DOWN —— Ae 
DRAFT. —— 
















ALSO... 


PATENT 


POWER HAMMERS. 


—___—- 


FOUNDRY | 
MOULDING 
MACHINES, 


&c. 


SMITHS’ HEARTH 
in Cast Iron. 








6326 


For further particulars and 
prices apply to :— a 


SAMUELSON & CO., Ltd., BANBURY 





Contractors to the Admiralty, War Office, Colonial and Foreign Governments. oz on. , 


Bechem & Keetman, Duisburg: 
(Duisburger Maschinenbau-A-G.) Rileaditiee: 

Aug. Reichwald, 

London, E.C. 


Tinsbury Pavement House, 









Finsbury Pavement. 


Rolling 
Mills. 
























Electrically-driven 800er Reversing Blooming Mill at Rombach. 
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sr ARE YOU SATISFIED? 


WITH THE PROGRESS YOU HAVE MADE DURING THE PAST YEAR, HAVE YOUR PROFITS BEEN GREATLY 
INCREASED? IF THEY HAVE NOT!! LOOK INTO IT, THERE IS SOMETHING WRONG. PROBABLY YOU ARE 
RUNNING SOME ANTIQUATED LATHES GIVING A MINIMUM OUTPUT, 


YOU CAN’T AFFORD TO DO THIS 
pone IN THESE DAYS OF KEEN COMPETITION. 

















WE MAKE LATHES ONLY = 

From @} in to 22 in. centres. NOW IS THE TIME TO BRINC.. 

, ae = ia, YOUR TURNING DEPARTMENT .. 
18 in. to 36 in. Swing SURFACING UP-TO-DATE. 


and BORING LATHES. 
RAILWAY WHEEL LATHES. 
MOTOR DRIVEN LATHES. 





Let us know what class of work you require 

to do. We will give you our advice as to the 

best machine for doing it.” We can do so. 
We have years of experience behind us. 


IMMEDIATE DELIVERIES. — ee Oaih.dt cue tatiana 














‘ H SPEED LATHE, TO TAKE orn show you our Turning Departments. 
For LATHES Ring up 88 KEIGHLEY. | Ov" ® HIGH S ° wt VIBITORS WHELOGME. 


BARS THROUGH SPINDLE. 


—Our High Speed Lathes— 


OFFER A GOOD SOUND PAYING INVESTMENT. 


DEAN, SMITH & GRAGE «. L* KEIcHLEY. 


ESTA BLASHBED issEs. 


WILLIAM BEARDMORE « CO., Lp. 


Manufacturers of— GLASGOW’ 


400 to 4000 HP. °“svsru"" GAS ENGINES. 














































































2 i 2 =e Recs | 
For ip aaamies | Advantages: 
Driving = | | “SS : Great 
Alternators, ae | 4 Economy, 
Dynamos, Pe Pee Of of Be Automatic 
Pumps, : = CRP? ER Re ip er dé ties , Regulation, 
Bar Mills, \ ie) ts Perfect 
Sheet Mills, Steadiness, 
Machinery, Uses any Gas, 
Blowing, No 
&e., &e. aa Vibration. 
ae se, Spe oe SE ES ry ae Ege? gia a ? ile oh 
1000 B.HP, Occhelhauser Gas Engine driving 700 KW. Generator. 9084 
ENGINES a. ar ¥ | 
a lately have — ae Run ... ...| June, A yng 08 June, get b 08 UP ny oN '08 PARTICULARS 
“= By sn Ae Possible Engine Hours 69743 3534 2694 ON 
RESULTS: Actual Engine Hours... 6965 3529 2694 APPLICATION. 

















F 
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Telegraphic Address, MANUFACTURERS OF Bessemer, Sheffield. 


CAST STEEL BY THE BESSEMER AND SIEMENS PROCESSES. 


glALZe, C1ALzy 
PR a —_ ae® ratsi “So 


e 
CASTING DEPARTMENT. 


STEEL 


Hydraulic Cylinders, 


FINISHED COMPLETE. 


Tested and guaranteed to any 
required pressure up to 7 tons 
per square inch. 


HEAVY MILL GEARING 


STEEL HAMMER TUPS 
FACES & SWAGES. 


SPECIAL HARD STEEL ROLLERS 
AND PATHS os 


For Crushing Quartz, &c. 


J OHN Fi. WILSON & Co. Lro. 


FORGE DEPARTMENT. 


LOCOMOTIVE CRANK AXLES. 


LOCOMOTIVE STRAICHT AXLES. 


Compressed Steel. . 
. Crank Shafts. 


BUILT-UP MARINE NE CRANK SHAFTS. 


ROLLED 
WELDLESS TYRES 


Locomotives, Carriages & Wagons. 


Special Hard Quality for Break Vans and 
Tramway Locomotives. 























SPECIAL HARD TOUCH STEEL 
SHOES AND DIES 


For Gold Mining Purposes, &c. 






































12-Ton Steam Crane Excavator or Navvy. No. 28 E. 527 


30-Ton Steam Breakdown Crane. ' No. 22 A. 


STEAM & ELECTRIC CRANES. STEAM CRANE-EXCAVATORS. GRAB CRANES. 
CONTRACTORS’ PLANT. STEAM & ELECTRIC WINCHES. WINDLASSES & CAPSTANS. 


Head Office and Works: Dock Road, SEACOMBE, 


Telegraphic { ENGINEERS, — 


Addresses: | DRAGUE, LONDON London Office: 15, VICTORIA STREET, WESTMINSTER. near BIRKENHEAD. 
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DAVEY, PAXMAN¢Co.Li. 


COLCHESTER. 
BOILERS : 


Paxman “Economic,” 
Lancashire, Cornish, 
“Essex” Patent, Loco., 
Vertical, Crosstube, 
&c., &c. 


' * SUPERHEATERS: 
» - Independent and Rear- 
Combustion-Chamber 


Types. 


WATER-TUBE 
BOILERS. 


Solery or aren rage ileiadean Fired Superheater. GAS ENGINES. didi 


ESTIMATES GIVEN FOR COMPLETE AND ECONOMICAL MOTIVE-POWER INSTALLATIONS. 











a 
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rt 
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They have been machined 
on our Duplex Horizontal Slot Drilling Machine, thus ensuring 


MINIMUM COSTS. 
ACCURACY AND/?INTERCHANGEABILITY. 


1U in, by } n, AUTOMATIO DUPLEX 
SLOT DRILLING MACHINE. 


SEND US DRAWINGS 
OR SAMPLES OF YOUR 
WORK, AND WE WILL 
GIVE YOU GUARANTEED 
TIMES OF PRODUCTION. 


WARD & 00. 


Limited, 


89, Lionel Street, 


BIRMINGHAM. 
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CHEAPEST POWER KNOWN. 


5 to 300 B.HP. Catalogue free. 














_——_ 


Many — | ba a Uses 
Hundreds Le | ea Ah , Anthracite or 


Working. 


Write AUEERERER ies London Office :— 
for Catalogue. = SS 73a, Queen Victoria St., B.C. 


IELDINC & PLATT: 


CLOUCESTER 


Wham Mb Ioan 


PHILADELPHIA, PENNS YVLVANIA, U.S.A. 


LABOUR-SAVING MACHINE TOOLS. 














| 
4 
‘de. 








The HORIZONTAL DRILLING and 


BORING MACHINE shown has 4 
2i in. spindle, with 30 in. stroke. Power 
feed operated by positive clutch, Compound 
table with vertical, longitudinal and trans- 
verse adjustment. Swings 42 in. diameter 
over compound table and 53 in. diameter 
over bracket carrying the table. Adjust- 
able yoke support for boring bar. 


COOD PROPORTIONS, eo 
EXCELLENT CONSTRUCTION, 
CONVENIENT MANIPULATION. 
CORRESPONDENCE SOLICITED. 
South American Representatives: DUTILH-SMITH, McMILLAN & CO., 29, Great St. Helen's, London, E.C. 
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BALL BEARINGS 


THE “HOFFMANN” STANDARD BALL THRUST WASHER. 


















































9910 





EHRIDGES, GIRDERS, ROOF s, BUILDINGS. 
Chief Offices : St. Vincent’s Ironworks, Bristol. London Office.: 36, Gracechurch)St., E.C. ~ 














ANKs, CISTERNS, DOORS, SASHES: S| | 


rr 
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MANUFTAOTURED BY 


WM. JESSOP & SONS, Ltd., Sheffield. 


12 im. to 364 in. Dia. — Weighing 40 Tons. 
LONDON Office: 3, VICTORIA STREET, S.W. GLASGOW: 29, ST. VINCENT PLAOE. 


HANIEL & LUEG'S ~-.'c- GAS ENGINES 
w TYPE OF & 


GAS ENGINES of largest dimensions. for all kinds of- Gas. BLOWING ENGINES, Steam or Gas drive. 


Our type of Gas Engine Is the only one which admits of Regulating the Valves 
for different kinds of Gas without stoppage. 


HANIEL & LUEG, Dusseldor! 


ZL.ONMDOoOoNMNW OF EXCH :—30, Great Saint Helens, E.C. 
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TAN GY H’S 
“SPECIAL” on we 
DUPLEX. 
—— FoR MINING, 
COMPOUND DRAINAGE, 
PRESSURE, 
siiiitieniiaies BOILER-FEEDING, 
TD. 
TANGYES iu BIRMINGHAM. 

















Irrigation, Town and Village Water Supply, b 7" 
BLAKE'S scir-actnc RAMS & HYDRAMS. 


Made in sizes to raise up to 500,000 gallons per day. 











WILL RAISE WATER TO A VERTICAL HEIGHT OF OOO FEET. No Cost for Motive Power, which is obtained from 
a stream of water passing through the Ram. 


we") NO COAL, 
a ‘ NO STEAM, 
AA 
ary F NO OIL, 
— SEA is 
: near 













eee 








SUPPLY FOR IRRIGATION. SEND FOR CATALOGUE No. 23. 


JOHN BLAKE, Ltd., Accrington, Lancashire. 
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B;ROADBENT’S 


CRANES. 


SPECIALISTS IN 











Electric Overhead Cranes. 

Electric Ladle Cranes for Steel Works. 
Goliath Cranes, Pedestal Cranes. 

Jib Cranes, both travelling and stationary. 
Dock and Wharf Cranes. 


Hand-Power Cranes. 


Electric Capstans, Winches, and Hauling Gears. 


Turntables and Ground and Overhead Traversers, &c., &c., &c. 





LONDON OFFICE - - Suffolk House, Laurence Pountney Hill, E.C. 
NEWCASTLE OFFICE: 13, Mosley Street, Newcastle-on-Tyne. 





Telegrams :—'* BROADBENT, HUDDERSFIELD.” Telephones: Nos. 102 and 1t00OI. 


THOMAS BROADBENT & SONS, LTD., 


EUDDERSEIEXILD. 
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L 


CUBITT CONCRETE CONSTRUCTION Co., 


SPECIALISTS IN 


REINFORGED CONCRETE GONSTRUCTION 


OF EVERY DESCRIPTION. 


Telephone : 
“5772, HOLBORN.” 


Telegrams : 
“CUBIT, LONDON.” 








Messrs. Whitbread and Company’s New Bottling Stores, Chelsea, S.W. 
View of Ground Floor. 
Reinforced Concrete Beams, Columns and Floor. 


Bridges, Reservoirs, Factories, Public Buildings, 
Theatres, Grain Silos, |Aqueducts, 
Jetties, Wharves, Piles, me.” ec. 


Write for our BOOKLET on Reinforced Concrete Constructions erected by us. 


260, GRAY’S INN ROAD, LONDON, W.C. - 


(Branch Office for Lancashire, Cheshire and Surrounding Districts—43, CASTLE STREET, LIVERPOOL.) 
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oe ME tp, 


el IRON WORKS, Gp 















BOLTON. 








Makers of :— 


High-class Winding and Hauling Engines, 
fitted with “STEGEN PATENT” EQUILIBRIUM DROP PISTON 
VALVES, or CORLISS VALVES. 


Engines up to any size for Electrical Power or Rope Transmission. 
Rolling Mill Engines for Tinplate Works and Steel Works. 
Condensing Plants of ALL descriptions. 

BOabers of the Lancashire, Cornish, Dryback, or Watertube Type. 


Superheater S of the “Cruse” Controllable, and ‘‘ Musgrave 
Patent” Downtake Type. 


Zoelly Steam Turbines, over 500,000 HP. at work. 


Sole Manufacturers in Great Britain of :— 


Slow and Medium Speed Air Compressors, 
fitted with “ROGLER-HOERBIGER” PATENT Frictionless Guided 


Valve. - 





Telegraphic Address:— MUSGRAVE, BOLTON.” Telephone No. 590 (3 Lines). 
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HENRY BERRY <& CO., in. 


CROYDON WoRKS, HUNSLET, LEEDS, iia tien 


— 1AMAEKERS OF — 


Hydraulic Machinery — "an (rales. 














Consequent to 
Ed. 4, ific ee. 


FOR SALE. 


TwoSets 100 L. HP. Compound Vertical 
Steam ENGINES, H.-P. cyls. 12 in, 
dia., L.-P. cyls. 20 in. dia., 18 in. 
stroke, fitted with Turner-Hartnell 
flywheel governors, driving pulleys, 
valves and lubricators. 





Row’s Patent FEED-WATER 
HEATER, capable of heating 
6000 Ib. of water per hour from 
50 to 180 degrees F. 


The above are in excellent condition, 
equal to new, and can be inspected at 
our Works at any time. 


HENRY BERRY & CO., Ltd., 


Croydon Works, LEEDS. 

















100 TONS ELECTRICALLY-DRIVEN LADLE CRANE. 


Prices 
tock . 
Psat sai Particulars and 
. Lists on 
Application. 


MAKERS OF 
HYDRAULIC PRESSURE 


MAKERS OF 
HYDRAULIC PRESSURE 


|| ALVES Pumps and 
FIXED wo Accumulators. 
PORTABLE HYDRAULIC 
” aeTTaN CRANES. 
eae Packing Leathers 
“mn Toca 
CRANK BENDING, CARRIACE AND WACON 
PUNCHING smo BUILDERS’ AND 
SHEARING BOILERMAKERS’ 





i = § = TOOLS. 
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JOHN BIRCH & CO., LIMITED 


3. LONDON WALL BUILDINGS, LONDON, E.C. 


Telegraphic Address: ‘ENDEAVOUR, LONDON.” 











Estimates, Plans and Specifications sub- 
mitted for all classes of Machine Tools, 
Machinery, Sea-going and River Steamers, 
Barges, Dredgers. Rails and Rolling 
Stock provided to Main Lines. 


Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
abroad, and act as Home Agents for 
Foreign Dockyards, Arsenals, Railways, 
Engineering Shops, Foundries, &c. 
Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


—-- CORRESPONDENCE INVITED. — 


Monthly Prices Current of Engineering Material mailed free on application. 


MITCHELL'S 


EMERY WHEEL CO. 


HIGH-CLASS 


EMERY 


AND 


CORUNDUM 
THE BIRMINGHAM SMALL ARMS CO., LtTD., WH EELS. 9610 


(SMALL TOOLS DEPARTMENT.) nasil GRINDING MACHINES, &C., &C. Lists free. 


SPECIFY THE 


TANKS, 
CONSTRUCTIONAL IRONWORK & GALVANISERS Cc .@) G WHEEL BRAND Bradford, MANCHESTER. 


JOSEPH ASH & SON, PH OSP aks) R B R 0 N ZE. Telegrams—“‘ DIAMETER, MANCHESTER.” , Teler hone—3575 OCENTR AL. 


Rea Street South, BIRMINGHAM. 
————————————————————————__—______/THE BEST AND THE ONLY GENUINE. 
and 


peer’ ant! fr ctio™ W pill “yet 





Telegraph Codes used :—Our own Private Code and 12 others. 


B.S.A. 


ENGINEERS’ SMALL TOOLS. 


WRITE FOR NEW ILLUSTRATED CATALOGUE OF 
MILLING CUTTERS, REAMERS, HOBS, GEAR CUTTERS AND GAUGES. 
























































The only 
GENUINE 
COG WHEEL 
Brand 


‘. 
— 
< 
cas 
os) 
<— 
Eas 
= 
=e 
— 
— 
om 
oes 
= 
= 


E Lnostl® vt in & pros?" Co 


THE PHOSPHOR BRONZE CO., 1<..souTHwark, LONDON, SEL 


air & NEWTON, Ltd, ‘oxsror™ 


Have never had a broken Propeller Blade in @@QO years. 
BABBITT’S, PLASTIC, PHOSPHOR BRONZE, 








ON & NEWT} 
a \LUinct : son); 


KINGSTON’S NAMO, (MMe = PHOSPHOR COPPER, 
WHITE BRONZE ee tacttamames) PHOSPHOR TIN, 
ANTI-FRICTION : ‘ove, CASTINGS—WIRE, 
EIB} SHEETS OR TUBES. 





METALS. 








f> 
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YOUR 
POWER 


WILL COST YOU LESS! 


By attaching a BRUSH SUPPLEMENTARY TURBINE to 


existing steam engines, a very large increase in power output can be 
| obtained without any cost of fuel. 








———————— EE 





eS 








> 








Brush Supplementary Turbo-Alternator of 750 I.HP. on test at the Works. 
[NOTE THE LIGHT FOUNDATIONS REQUIRED.] 





A Pamphlet, giving examples of the remarkable results to be achieved by driving 
one of these turbines by the exhaust steam of reciprocating engines will be sent on 
application. o72 


™ BRUSH ‘c= Lovestorous 
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DINGLER ‘isc 


MASCHINENFABRIK A.C.@ | 
EIBRUCKEN, GERMANY. 
































COMPLETE BLAST FURNACE PLANT SUPPLIED FOR HANYANG IRON AND STEEL WORKS, HANKOW, CHINA. 





BLAST FURNACES. 
| § STRUCTURAL IRONWORK. 
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Laurence, Scott & C°. 
rath Norwich, === 


Specialists in Electrical Machinery tor Ships ana Shipyards. 

















 64B 


~ 7 — 


05-HP. Capstan Motor with Scotts Patent ‘‘FLAPPER”’ Brake, 


fitted with mechanical device for releasing Brake by hand. 


Descriptive Pamphlet sent post free. 


Motors an Controllers 


for 


Capstans, Cranes 
and Winches =" 





free, to Managers, Engineers, or 
other bona fide users of machinery. 


No. 64-5, 
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"BELLIS & MORCOM, [= 


BIRMINGHAM, 
ENGLAND. 





London Office: 
8, VICTORIA STREET, 8.W. 





Telegrams— 
“BELLISS, BIRMINGHAM.” 


Codes : 
ESTABLISHED “© “ABO,” 5th Edition. 
“Engineering,” 2nd Edition. 
OVER “Western Union,” 1900 Edition. 
50 YEARS. 


2700 B.H.P. Triple Expansion Engine and Generator for Central Station Work, &c. 


(Standard Sizes from 5 to 2700 B.HP.) oss 
QO 
z 
os 
ALSO 





ATER Com Pwr BRESS OBS, 
FOR CENTRAL STATIONS, SHIP LIGHTING, DOCKYARDS, 
COLLIERIES, FACTORIES, 
ARSENALS, MINES, 
MILLS, &c. 







a 


Surface Condensing Plant. Two-Crank Compound Engine for Ship Lighting, & 


A000 ENGINES rei‘: 800,000 HORSE-POWER SUPPLIED 
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BAILEY’S TESTERS. 


LEYS 3 ae 


FOR EXHIBITIONS, PIERS, 
RACECOURSES, &C. 

















Weve TURNSTILES 
FOR PUBLIC BATHS, FOOTBALL 
AND CRICKET CROUNDS. 
























eR S 


“SPEED AT A GLANCE!! 


A BRITISH ADMIRALTY GROUP of BAILEY'S GYROMETERS or “ SIGHT" SPEED INDICATORS. 
: FOR INDICATING, AT A GLANCE, THE SPEED AT WHICH AN ENGINE IS RUNNING. 











5120.—Prof. Thurston's : 
RECORDING OIL TESTER. #1 The LONGRIDGE BOILER 



















As supplied to the British and a PUMP. a ° ——_ - wa wean hye 5041.—DEADWEIGHT 
Foreign Navies, eather case; weighs only R . 
the Principal Railway Co.’s, &c. For pressures to. 339 & 500 Ib. Sones Veer Care For Marine Boilers, &c. GAUGE TESTER. 
34 6 & 40. 2 6.10012 3 48 
160 






SAVES 


120 












}i 
ia 












pai 


























60 | 

40 | 

20° LS phiePiagan P/e a ranted in age A a 
; xX Ku ZW a Ore 


itn ei 





RECORDEBS for TIDES, SPEED of ENGINES and SPEED of WINDING IN MINES, BLAST 
and FAN RECORDERS, WATCHMEN’S TELL-TALES, PUMPING ENGINE, WEIR & RESERVOIR RECORDERS. 











Bailey & Reid's CEMENT TESTER STER-HYDRAULIC STER-HYDRAULIC 5100.—IRON & STEEL TESTER 


5040. DEADWEIGHT CEMENT TESTER. (Table Pattern). CRUSHING TESTER. TEST PRESS. for Tensile Stresses to 
As supplied to many Governments and large Users of Gauges. 50 Tons. 





are used by the British and most Foreign Governments, the leading Universities’ 
Bailey’ § TESTERS Technical Schools, Railways, Contractors, Iron and Steel Works. 
Have been supplied to the National Lifeboat Institution, Irish Lights Office, and other Government Departments. 
See BAILEY’S NEW TESTER CATALOGUE, 64 pages. 


W. H. BAILEY & C0, Ltd, Albion Works, Salford, MANCHESTER. 


Telegrams: | BRAGON,” MANCHESTER, Nati A ee Nor 091, MANCHESTER: 
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NAPIER BROTHERS, Ltd. 


Contractors by Appointment to the Admiralty, War Office, Colonial and Foreign Governments. - 


Telegraph Address: “WINDLASS, GLASGOW.” Codes used: A BC and A 1. Nat. Telephone: No. 714, ARGYLE. 
PATENTEES and MANUFACTURERS of 


WARPING AND CABLE CAPSTANS AND WINDLASSES 


for all Classes of Vessels, from the Smallest to the Largest Afloat, with Cables from 3/8 in. rising 
by sixteenths to 4 in. inclusive. Also 


STEERING ENGINES AND GEARS 


for all Classes and Sizes of Ships. 


Makers of the NAPIER PATENT BARBETTE FACING MACHINE. 




















> ‘ 
. ~ “\ 
. 
. \ \ 








et eee 
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Pt a 
= gu ee 
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IMPROVED QUICK SPEED WARPING AND ANCHOR GEAR. 


Windlass Engine Works, Hyde Park St., GLASGOW. 
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STURTEVANT 


“Roi. Jaw” 
FINE 
CRUSHER. 


For Reducing Hard Ores 
















to din. and under. 


Send for new Sectional Catalogue 
“E 62.” 


Eos SN aa, 
ig, Se ee ee ee r 
pa > ioe 
abt pl Ni 


Sranwedie Encstiiieaiia Co., LTp., LONDON. 


BRUSSELS. 





PARIS. BERLIN. AMSTERDAM. TURIN. 


























PATENT | sei COMBINED WITH 
MACHINE C AM 
CUTTING aie 

ne = PUNCHING 

BULB mn Wy) | ee Zz a AND 
ANGLES SHEARING 

RICHT OR LEFT-HAND. MAOHINE. 
John Cameron, SALFORD, 

Oldfield Road Ironworks, | Manchester. 

Telegrams : “ ORIGINAL,” MANCHESTER. = od = —— = 
dele, i Oi 20k oS a < F = National Telephone No. 2002. 
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ENGINEERING. 


CLARKE, CH APM AN & CO., Li 4 a naeaee = 


“Woodeson Patent” 
GENERAL & ELECTRICAL ENGINEERS & BOILERMAKERS, 


Victoria Works, GA THSHEAD. WATER- WATER-TUBE BOILERS 














Maximum ease of accessibility for examination 
or cleaning. 


All heating tubes perfectly straight and of 
equal length. 


Maximum steam release areas. 
Large combustion chambers. 
No joints exposed to heat of furnace gases. 





Special Designs for Utilising Waste Gases 
from Coke Oven Plants, &c. 





VION 


| A ; rg — ‘oN Ts , 











: : WATER-TUBE BOILER, 
; lg: fitted with our Patent Superheater, also Stoker 
cycLops a GATESHEAD. No. 1070 & 7a Nate No. 137, P.O. CATALOGUE on application. 9175 of the ‘‘Underfeed’’ type. 











eae 5 | Address :—‘“ St. Nicholas, a a “s 


LONDON Shoes 
1 and A B C (5th Edition) Codes used. CAH IL.IS IL. =E:. 


8, Victoria Street, Westminster. 
a ee eee ___NOo. 209, _ 


LIFTING & HAULING 
PLANT, 


ANY SIZE. ANY POWER. 


TRAVERSERS. 
PENSTOCKS. 


CRANES. 


MANUFACTURING REPRESENTATIVES FOR THE BROWN HOISTING MACHINERY CO., OF CLEVELAND, U.S.A 


COWANS, SHELDON & CO., Ltp., 








ee 
eee 
we 
> 
: 
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ry 
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“160 TON STEAM WHARF CRANE | 
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CHEArY One ee ee 

















The above represents approximately 47 B.HP. and larger sizes of Lampless Oil Engines. 6166 
These Engines will work with the cheap “Gas Oils” and Crude Oils as well as with the refined Lamp Oils, 


All Sizes of GAS, OIL, PETROL & ALCOHOL ENGINES, Horizontal & Vertical, in Stock or Progress. 
ANY SIZE OR TYPE CAN BE SEEN ON TEST BY APPOINTMENT. 


CROSSLEY BROTHERS LIMITED, Openshav, MANCHESTER. 
DAY, SUMMERS ®& CO., Limited, 


SHIP & YACHT BUILDERS, Northam Iron Works, SOUTHAMPTON. 


Se eae Oe 2a gee. Rte St lence 3 we 
. : ‘ia i 
oe ee Ss F 














_—— 


CONTRACTORS TOr 
THE 





Admiralty, 86 Sets of 
War Office, these Sheers have 
Russian now 

Government, wiih and, 
Spanish 

Government, by 
Egyptian D. $. & 00. 
 ¢, Government, ' 
Argentine Ltd. 

Government. 


25-Ton FLOATING SHEERS. 


Specialities :—STEAM TRIPOD TRAVERSING SHEERS (Land and Floating), and 
HAULING-UP SLIP MACHINERY. 9756 








60 [SUPPLEMENT page Xt] ENGINEERING. (Dec. 33, 1909. _ 


ELECTRICALLY-DRIVEN Vertical 3- THROW ACCUMULATOR PUMPS 














To deliver 180 Gallons 


ONE OF FOUR per minute against 
SUPPLIED 
TO THE 


NORTH-EASTERN 


760 Ib. pressure, with 
3-phase Alternating 
Current. 


Each Pump Automatically 


RAILWAY CO., 
TYNE DOCK. 


Controlled by the position of 
any one of four Hydraulic 
Accumulators in any combi- 


nali n. 








9136 


HATHORN, DAVEY & CO. LTD. LEEDS. 


Makers of all kinds of PUMPING MACHINERY. 


-=- GUTEHOFFNUNGSHUTTE ~= 


Aktien-Verein fiir Bergbau und Huttenbetrieb (COAL, IRON, STEEL AND ENGINEERING COMPANY), 
OBER HBA USEN-irtL (RAINE LAND). 


ANNUAL OUTPUT :—COAL, 2,500,000 Tons; PIG IRON, 500,000 Tons; ROLLED STEEL, 400,000 Tons; ENGINES, BRIDGES, &c., 70,000 Tons. 




















Telegraphic Address: “‘ HOFFNUNGSHUETTE, OBERHAUSENRHEIN.” Number of hands employcd, 23,000. 
Agents :—HERMANN WEDEKIND, Ltd., 110, Fenchurch Street, London, E.C. 
Agents for Scotland and Ireland:. WILLOCK, REID & CO., Ltd., 109, Hope | Agent for the East Coast between the Humber and Tyne: 
_HAROLD H. EARLE, Hutton Gate, Guisborough. 


Street, Glasgow (GENERAL AGENTS FOR GAS ENGINE WORK). 
Einginecering Works im. Sterlrade. 


en 
STEAM BLOWING 
TURBINES. i ENGINES. 
a 
—— i] — 
a 
TURBINE ROLLING MILL 
COMPRESSORS PLANTS. 
TWO0O-CYCLE WINDING 
GAS ENGINES ENGINES. 
FOUR-CYCLE PUMPING 
ENGINES. 


GAS ENGINES 





—__———— 


1600 B.HP. FOUR-CYCLE GAS ENGINE. 9817 


FORGINGS, STEEL & IRON CASTINGS, CHAINS, BOILERS, TANKS. 
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- j Milling Machines and Cutters. 


The illustration shows ovr latest 












=) 
design of High-speed Milling Machines, 


remarkable for their belt power, rigidity 
and ease of control. Their accuracy will 


be guaranteed. 


Special features are the Patent Dia! 
Feed Motion, and Patent Knee Clamp. 


We carry in Stock a selection of 
the most useful sizes and types of High- 
Speed Cutters; each of these is tested in 
actual use and a certificate is sent with 
each giving particulars of the speeds and 
feeds used. 


CATALOGUE ON REQUEST. 


‘ALFRED HERBERT, 


Limited, 


‘ a 
eS 


No. I2 Horizontal Mill 42" x 12” x 21. 


THE BLACKSTONE OIL ENGINE. 


Stationary type - 2 to 75 B.HP. “A SS 
Portable type- - 2 to 26 B.HP. : | | 


Works with ordinary Lamp Oil, Petrol or Alcohol. 
Starts in <& minutes. - = 
No Lamp required except for starting. 
No external flame when working. 


Coventry. 





















NS : - 

LONDON .. . 81, Cannon Street, E.O. 
ADELAIDE,.. .. .. 61-63, Hindley Street. 
ALEX ANDRIA “ae Rue de la Gare du Caire. 
AMSTERDAM .. .. Spuistraat 6 & 8. 
ANTWERP .. .. .. 33, Rue des Peignes. 
OMB. AY .. Ballard Road. 
ot SA IRES 3 -- 833 Calle Peru 335. 
oe .. Rue Bab-el-Hadeed. 

AU 1 TA. 99, Clive Street. 
CHR 9 ‘HU RCH, N. z. South Belt. 
DUBL 1, Rutland Square, E. 
GLAS Ow ai ; 23, Graham Square. 
GERALDTON, W.A. Marine Terrace. 
EAST LON ‘DON (South 
308 .. Oambridge Street. 

1A NE SBU RG -- 5 & 6, Maxwell Buildings, 
ban Harrison Street. 
~ eit 28, Boulevard de |’Hopital. 
— ee 131, William Street _ lf 
pede got Moree 7, Bent Street. 
a ‘40 .. «4. «. CornerKing&SimcoeStreets. 


- 19, Rue de Portugal. 


ESTIMATES AND FULL PARTICULARS POST FREF. 





Televrams—* BLACKSTONES, STAMFORD.” 


Teicyhone—No, 1, Nat nn LE -_ - = —7 
odes used—Ligpar’s, A 1, ABO (4th & 5th Editions), : = << F = = From Photo of 1“ B.HP. ENGINE. 


BLACKSTONE & , 60., L?. Stamford, England. 
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DIRECT-CURRENT GENERATOR DRIVING A 
CLOTHING FACTORY. 





Send for NEW BULLETIN SHOWING OTHER APPLICATIONS. 


PHEENIX DYNAMO MFG, CO., Lro, BRADFORD. 






































THYSSEN & CO. sz, MULHEIM-RUHR 


Output since 1905—59 LARGE GAS ENGINES: 132,500 B.HP. 


ALI. MADE IN OUR OWM™N WohEKsHors, FROM oun Own MATERIALS. 








Agents :— 


ror GAS ENGINES, 


Mr. JAMES HALCROW, 
18, Coleman Street, 
London, £.C. 


ror MINING AND ROLLING 
MILL MACHINERY, 


Messrs. VEITHARDT & C0., Ltd., 
26-27, Bush Lane, 


Three GAS BLOWING ENGINES DT G13, 6600 B.HP., Rochling Iron & Steel Works, Volklingen a/Saar. Cannon St., London, B.C. 
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HURST, NELSON & CO., LTD., 


Builders of RAILWAY CARRIAGES, WAGONS, ELECTRIC CARS, and every other 
description of RAILWAY and TRAMWAY ROLLING STOCK. 
— MOTOR OMNIBUS and other ROAD VEHICLE BODIES. — 





MAKERS OF PRESSED 
ep STEEL WORK 
AND AXLES, | 
RAILWAY or all kinds, 
PLANT, including 
FORCINGS, vinta. 
SMITH-WORK, 
IRON AND FRAMES 
BRASS AND 
CASTINGS. BOGIES. 


CARRIAGE BOGIE (PRESSED STEEL), 
AS BUILT FOR THE BENGAL NAGPUR RAILWAY CO., Ltd, 


REGISTERED OFFICE & CHIEF WORKS:— Glasgow Office :— 


40, WEST NILE STREET. 
Manchester Office :— 


The Glasgow Rolling Stock & Plant Works, 


NORTHERN ASSURANCE BLOGS. 











BRANCH WORKS :— 


CHATSWORTH WAGON WORKS, near CHESTERFIELD, 
BRIDGEND WAGON WORKS, BRIDGEND, GLAMORGANSHIRE, 


—_—_—__—_. 


ALBERT SQUARE. 
9906 


London Office :— 
14, LEADENHALL STREET, E.C. 


MOTHERWELL. 




















TrLecrams: VICKERS, SHEFFIELD. 
TELEPHONE: No. 3200, SHEFFIELD. 


SCHEMES PREPARED 
for CONVERSION 


— 


MACHINE TOOLS, 
SHOPS, &c., 


i 


ELECTRIC DRIVE 





VICKERS’ 


PATENT BELTLESS DRIVE 
for PLANERS. 





5. LONDON OFFICE: 28, VICTORIA STREET, S8.W. 
Neisiind 


VICKERS SONS & MAXIM, LTD. 


SEE EE LET. DD. 





CONTINUOUS AND ALTERNATING CURRENT GENERATORS AND MOTORS 


ON ADMIRALTY LIST. 
ON WAR OFFICE LIST. 


VICKERS' 40 B.HP. VARIABLE SPEED MOTOR 


DRIVING 


HARVEY DOUBLE WHEEL AND AXLE LATHE. ° 


MAKERS OF 


OF AEE, SIZBTS. 
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TO ENGINEERS! 


IF YOU WOULD HAVE GOOD 
PHOTO COPIES IN YOUR 
WORKSHOPS USE ONLY 


HALDEN’S 





THEY ARE RELIABLE AND 
ENDURING. WRITE FOR TEST 
PIECES AND QUOTATIONS 


TO THE LARGEST MANU- 
FACTURERS IN THE COUNTRY 


J. HALDEN & CO., Lt, 


MANCHESTER—8, ALBERT SQUARE. BIRMINGHAM—27, UPPER PRIORY. 
LONDON—8 & 9, GT. CHAPEL ST., &.W. GLASGOW—31, CADOGAN ST. 
NEWCASTLE-ON-TYNE—8, GRAINGER 8T. LEEDS—14, PARK ROW. 9742 











ROLLING MILLS 


Cogging Mills, Armour Plate Mills, Billet 
and Slabbing Mills, Girder and Rail Mills, 
Merchant Bar, Hoop and Wire Mills, Mills 
for Heavy and Fine Plates. 
Plant for the Manufacture of Tinned 
Sheet Iron. 

Sheet Bar and Universal Mills, Pipe and 
Tyre Mills, and other Special Rolling Mills. 
Live Rollers, Saws, Ladle Cars, &c. 


Rolling Mills 


for Copper, Brass, German Silver, Nickel, 
Aluminium, Lead, Platinum, Silver, &c. 


Hydraulic Metal Presses. 


FRIED. KRUPP 


AKTIENGESELLSCHAFT 


> GRUSONWERK, 


Magdeburg-Buckau. xs: 











AGENT for Great Britain and Ireland: 
ww. STAM™, 


———EEEEEEe eer 25, College Hill, CannonSt., LONDON, E.C. 
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iH 
CAMMELL LAIRD ano CO., Lro., 





























STEEL MANUFACTURERS, SHIPBUILDERS, AND ENGINEERS, 


Head Office:—CYCLOPS WORKS, SHEFFIELD. 


WAR STEEL CASTINGS 
and and 
MERCANTILE FORGINGS. 
VESSELS ra 


TYRES, AXLES, 
SPRINGS, BUFFERS. 


of all descriptions. 


ARMOUR. 


PROJECTILES. 


GUN FORGINGS. 


—— 


TOOL STEEL. 
HIGH-SPEED STEEL. 


FILES and RASPS. 





TOTAL WEIGHT 56 TONS. 











9369 


CAST STEEL PRESS BASE CASTING 


Made to the order of Messrs. DAVY BROS., Ltd., Sheffield, for 4500 Ton Press. 


P.. W. MACLELLAN, -° 
MODERN GLASGOW. 
HIGH-SPEED 


MACHINE TOOLS 


LATHES. PLANING, SHAPING, 
DRILLING, SLOTTING, and 
MILLING MACHINES. 














































| STORES of ALL DESCRIPTIONS for 
ENGINEERING WORKS & MINES. 


24-in. SWING, BORING AND SURFACING LATHE, 
WITH FOUR-TOOL TURRET. 
















INDENTS CAREFULLY & PROMPTLY EXECUTED. 


9607 
LONDON Office: 1084. Cannon Street, E.C. 
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THOMAS SHANKS & CO. 


JOHNSTONE, uo. GLASGOW. 


oe 


re ee Se ee 





PATENT TURBINE GASING BORING MACHINES. © 


Illustration shows Machine for Boring up to 17 feet dia. 
MADE IN FIVE SIZES. QUIGK DELIVERY GUARANTEED. 


PNEUMATIC HAMMERS 


BRITISH MADE. 


































eee : 
ee PN IW 






For Chipping, 
Caulking, 
Riveting. 


THE INGERSOLL-RAND ~. 


165, QUHEN VICTORIA ST. LONDON. 
DUSSELDORF, GERMANY : Oststrasse 128-132. BUDAPEST, HUNGARY: IV, Ferencz Jozsef Rakpart, 17. PARIS, FRANCE : 33, Rue Reaumur 


Representatives : J. MACDONALD & SON, L®. 9, York St., GLASGOW. 


NEWCASTLE-ON-TYNE, BIRMINGHAM and MANCHESTER. 
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THOMAS PIGGOTT 


and CO., LTD., idl g ee 
BIRMINGHAM. 














Structural Steel Work. 





Welded & Rivetted Steel Pipes. 





Steel Chimneys. 





Rivetted, Circular & Rectangular 
Steel Tanks. 





STEEL TANKS ALSO MADE OF— __*ié 
Patent Square Sectional Flanged Steel 


Plates, from Stock, bolted together. Gasholder in course of Erection at Liverpool, 
212 ft. Gin. diameter by 120 ft. deep. : 


A REVOLUTION 


—_— iw -— 


SUCTION GAS PLANTS 


HAS BEEN EFFECTED BY 


The “CAMPBELL” 
OPEN-HEARTH SUCTION PLANT 


Some of its advantages are: 


There is no closed ashpan or firegrate. 

The fire can be cleaned while working and without affecting the 
quality or quantity of gas, thus securing continuous working 
with only one producer. 

Steam is produced immediately on starting the plant. 

Amount of clinker minimised even with most inferior fuels and 
wear on firebrick lining correspondingly reduced. 

Works equally well with poorest qualities of anthracite, charcoal, 
coke breeze, or coke oven refuse. 

Requires even less attention than an ordinary suction plant. 
































ES ha ity ta belgde a =. ai — ce . NOTE.—The Illustration is from a Photograph of a “CAMPBELL” Open-Hearth 
rs 7 mes ° Suction Gas Plant of 100 B.HP. capacity working with Coke Oven Refuse. 





The Campbell Gas Engine Co., Ltd., Halifax, England. 


Telephone: 92 HALIFAX. Telegrams: “CAMGAS, HALIFAX.” Codes: ABC (4th and Sth), LIEBERS, ENGINEERING (lst and 2nd), PRIVATE. 
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HUDSWELL CLARKE & CO., LIMITED, 


way E"oumnd.zy, Bete & 


LOCOMOTIVES | 


For Main or Branch Railways, Contractors, Ironworks, Gollieries, & Made to suit any Gauge of Railway, 
























Established Telegraphic Address: 
1860. ** LOCO, LEEDS.” 
PRICES, PHOTOGRAPHS AND ‘FULL _ SPECIFICATIONS ON APPLICATION. 
ak 
mananeor KeODGa EES PULLEYS” 


(REGISTERED), 


WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. 7 


Elmore’s Metall A.G. 


Schladern, Sieg. Germany. 











Produce the finest quality 


SOLID DRAWN COPPER TUBES 


for Loco. and Marine work, 
in all diameters from 3 in. up. 
WRITE FOR DESCRIPTIVE PAMPHLET. 








London Agency— Managing Director— 
Finsbury House, Blomfield Street, E.C. HARRY ELLIS. 


T. A—ROHREN, LONDON. Tel. No. 1114, LONDON WALL. LIEBER’S CODE Used. T. A—ELMORE’S, SCHLADERN. 
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DIESEL OIL ENGINES 


In sizes from 20 to 2000 Brake Horse Power. 








Can now he Supplied hy 


DIESEL ENGINE COMPANY, Lto. 


I79, QUEEN VICTORIA STREET, LONDON, E.C. esis 




















GUTEHOFFNUNGSHUTTE, 


CENERAL BRrricH ACKNTS FOR CAS ENCING wnt} WILLOCK, REID & CO., LTD., 109, HOPE STREET, GLASGOW, 
and 62, QUEEN VICTORIA STREET, LONDON, E.C. 


Telegrams: “ Systematic, Glasgow,” and “‘8ystodon, London.” 





Winding Engines. Two-cycle Gas Engines. Four-cycle Gas Engines. Mill Engines. 
Pumping Engines. Blowing Engines. Rolling Mill Plants. 9619 
Forgings of every kind and size. Structural Work. Steel and Iron Castings. 
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MANLOVE, ALLIOTT 
ep ha secggee Steam Disinfectors, 
Machinery, &O27L2-  Soaleary. 
Pumping | Plant. Laundry Machinery. 


NOTTINGHAM. %7 





FRED MoUNTFORD 
BIRMINGHAM.L™® 











DP  Beaer-@ Lceven Carrs. Noes 
‘Or 12. DEALERS 
pa Be’ _h 


| CHAS aM: er *&-Coyr. 











vee Works — HEINR. TRAUN & SONS 


mer rly ote INDIA-RUBBER C. 5 
London Manager: 
F. WINTER, 8, Redcross Street, EC. 





“SPLIT GRIP” 
COLLAR (fm: 


AS USEFUL AS THE 
SPLIT PULLEY. 


in HALVES. 

NO, Set Serew 
Abeidents. 

Grips ‘ke » a Vive. 


Fixed 
or Removed 
without 
Disturbance. 


Sole Makers, 


TRIER Bros. 











Chantiers et Ateliers AUGUSTIN NORMAND, Limited, 


| 67, Rue du Perrey, TisJE EAWVEE! (FRANCE). 
DESTROYERS, TORPEDO BOATS, YACHTS AND FAST BOATS. 
Machinery and Steel Works of all kinds. 


NORMAND’S PATENT WATER=TUBE BOILERS, 
More than 700,000 HP. realised. 






















FEED-WATER 
HEATERS. EJECTORS. 
—. — 


DISTILLING and FEED 
MAKE-UP 
APPARATUS. 











MACHINE 


is the NEATEST, STRONGEST, 
SIMPLEST, and most PERFECT 
MACHINE for producing 
BRIQUETTES from COAL, 
COKE and IRON, NICKEL and 
PURPLE ORES. 


PATENTEES AND MAKERS :— 


_ BRADLEY & GRAVEN, 





6825 





Engineers, WAKEFIELD. 


SG. & A. HARVEY. 1, GOVAN, 


GLASGOW, W. 


MACHINE TooLs 


For Turbine Work. 
For Boiler Work. 
For Railway Work, 


TURBINE ROTOR TURNING AND 
TIPPING LATHES. 


(See I/lustration.) 


“THE HARVEY STUDDER,” 
For DRILLING, TAPPING —- 


“THE HARVEY FACER,” 
For BORING & FACING ON FOUR SIDES 
AT ONE SETTING. Numerous Sizes. 














Prompt Delivery. 





1, Grcat Ceorge Street 
. WESTMINSTER, tonvon. 





CATALOGUE ON APPLICATION. 
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Stamped Forging 
SECURING CHAINS, DECK & EYE BOLTS, 
RIGGING & COLLAPSING SCREWS, 
CLEATS OF EVERY DESCRIPTION. 
CARRON COMPANY possesses excellent facilities in its ENGINEER- 


ING DEPARTMENT for the production of this class of work, The 
Machinery being thoroughly up-to-date, places the Company in the position 


t 
i 
| DELIVERY. 


CONTRACTORS 











of being able to supply accurate and well finished Forgings (rough or omeea PALKIEE 
machined) at the keenest prices, with the least possible delay, Sdeshene men heme 
to the Prices and particulars on application to 9707 
ADMIRALTY. 


ENGINEERING DEPARTMENT, 
MPAN? Carron, STIRLINGSHIRE. 


@UYAL CHARTER urs 


CARRON ( 





















FOR SMITHS’ SHOPS AND FORGES. 


Shipbuilders’ and Boiler Makers’ Machine Tools, 
PATENT BEVELLING MACHINES 


FOR SHIPS’ FRAMES. 


FORGE CRANES,Hand & Steam. 


Sugar Cane Mills. Water Wheels, &c. 


DAVIS & PRIMROSE, 
BANGOR WORKS, LEITH, EDINBURGH. 


ON & GLASS, LIVERPOOL. 


Extensive "I" OC) OC ES-SS Of all descriptions and Sections 


MALLEABLE IRON AND STEEL, 


Including all eines Panna. = ona Flat Bars, Flitch 
Rolled Girders & Joists, din. to 20 in. deep. 
COMPOSITE GIRDERS MADE TO SPECIFICATION. 


PLAIN AND CHEQUERED PLATES. 
Boller and Tank Plates in Iron or Siemens-Martin Steel, all sizes. 


QUOTATIONS AND SECTION SHEETS ON APPLICATION, 697 
SHIPMENT ORDERS PROMPTLY EXECUTED. CORRESPONDENCE SOLICITED 


- ELECTRIC, STEAM, HYDRAULIC, HAND, 


| — OF AXLE TYPEUS. Od 6431 














cA 





CRANE 



































THREE-MOTOR ELECTRIC OVERHEAD CRANE. 


WINDING & HAULING ENCINES. SHEERLECS, SLIPWAYS. 











HARTNESS 
FLAT TURRET LATHE 


Now built in two sizes : 2} by 24—12 in. swing, 
and 3 by 36—14 in. swing. Equipped with 
for either bar or chucking work. 


JONES & LAMSON MACHINE CO. 
“Jubilee Buildings,” 

97, QUEEN VICTORIA STREET, 

LONDON. 9474 


(Corpyrient.) 














Machine get WHEELS, Single and Double Oalliper 





and Mou! 
Rope & sTRAP PuLLEYs,| FRICTION CLUTCHES 
FLYWHEELS. coral 
~ ae a 
Tele. No. 4 
g 
$ 
B 
London 
Office: 49, Queen Victoria S8t., B.C. 
Barnbrook Works 
JAMES C. KAY & CO.,LD. surv. cance 








PETROL AND 
PARAFFIN ENGINES 


For Home and Foreign Markets. 


1 HP. £18 10s., 13 HP. £20, 4 HP, £26. 


CATALOCUE ON REQUEST. 996 


PERKIN @ CO., Ld. 


WHITEHALL, LEEDS. 




















ALEX. CHAPLIN & CO., GOVAN, GLASGOW. 


SEND for CATALOGUE 
No. 90. IT WILL BE OF 
a INTEREST TO YOU. 
— THE — 


DRUM ENGINEERING C0. 


33, BROOK STREET, 
BRADFORD. 
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“TES ATELIERS METALLURGIQUES” cocoons oo ec oe Coe 








(Société Anonyme de Construction) POINTS and CROSSINGS, CASTINGS, FORGINGS, 
Works: LA SAMBRE, TUBIZE, NIVELLES and MARCHIENNES-au-PONT. PERMANENT-WAY MATERIALS of all descriptions, 
TURNTABLES, RAILWAY and TRAMWAY SPRINGS, 
London Agents: CUTBILL-KING & CO., BRIDGES, {IRON and STEEL BUILDINGS, ROOFS, 
26, Nicholas Lane, E.0. QUARRY ORANES, TOP WORK for MINES, &o., &o. 

Tel —*LOCKETT.” Telephone—5978, AVENUE. 
peal: ee a ose «2SCés« WANS and SKIPS, MOTOR CARS and PETROL motors. 














ENGINEERS, BOILERMAKERS & REPAIRERS. ” 
IRON FOUNDERS, BRASS FOUNDERS, COPPERSMITHS. 


Sole Makers of North-Eastern Grease and Air Extractor one Feed Heater. 9411 


eet North Eastern Marine Engineering (* 








NORTHUMBERLAND NORTHUMBERLAND. rnoreziame, SurrIED sw 
Special attention given teers tin 
WALLSEND-ON-TYNE. | — WORKS, | Bngines ccna Big 
Telegraphic Address— } 
NEWS, WALLSEND, Telegraphic Address - NEWS, WALLSEND. | Ths company poe ge Output 
: ! of Marine Engines and Boil 
me siliter Street, E.C. | SUNDER ERLAND || for the past five years a 
Tiere, Lassen, | WORKS, | 105,609 LHP, per annum, 


LIVERPOOL OFFICE: 
23a, Exchange Buildings. | SOUTH DOOK, SUNDERLAND. SEING THE LARGEST OF ANY FIRM 


3500 ILHP. QUADRUPLE ENGINES. Telegrams—SxILFuL, LIVERPOOL. Telegraphic Address—NEWS, SUNDERLAND. | IN THE WORLD. 


Wire Ropes 


for Mining, 
Ships’ Rigging, 






















Hawsers, 

: Hauling 

Felten 8 Guilleaume-Lahmeyerwerke A.-G., Delving, 
Carlswerk, Mulheim-on-Rhine. anna 
AGENTS for the United Kingdom: owing, 

For Insulated Wires and Cables, ; Plough, 
ne pay etre et re For all other Manufactures :— 9763 Cranes, &C. 
The Lahmeyer Electrical Co., Ld., W. F. Dennis & Co., 


109-111, New Oxford Street, London, W.C, 49, Queen Victoria Street, London, E,C, 














STEVEN’S 


HIGH TENSION 


MARINE BRONZE. 


SPECIALLY SUITABLE FOR 


PROPELLERS, VALVE SPINDLES 
And all Castings where great strength is required. 


ESTIMATES GIVEN FOR PROPELLERS OF ALL KINDS, AND 
LARGEST DIAMETERS CAST AND FINISHED COMPLETE. 
Tests and further particulars on application. 


STEVEN & STRUTHERS, 





GLASGOoOow . 
LONDON - .. W.T. STRONG, Esq., 50 Fenchurch Street. 
— TYNE - W.8. TODD, Eaq., 65, Quayside. 


ITALY .. os .. EMILIO CLAVARINO, Esq., 33, Via XX Settembre, Genoa 
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==" THE SCHMIDT SUPERHEATER **:~ 





i) 




















‘0 er cent. Maintenance. 
ania 250,000 I.HP. 
IN USE AT SEA ON VESSELS OF EVERY DESCRIPTION. 
Pull particulars on application to— CAN BE FITTED TO EXISTING OR NEW BOILERS WITHOUT ALTERATION. Telegraphic Address : ‘‘ Ensvim, Lonpox.” 








SCHMIDT'S SUPERHEATING CO., LTD., Marine Dept., 28, Victoria Street, LONDON, S.W. % 


“BOREAS” ALT FR fonraite 
COMPRESSORS 


OF ALL KINDS, FOR ALL PURPOSES. 


VACUUM PUMPKPS, Wc. 
PNEUMATIC TOOLS AND APPLIANCES. 676 


ZS LACY-HULBERT & Co., Ltd, wiimnctid” U 
BOLTON’S STEAM 


PERHEATER 


>WARD Co 9 ~ ne MANY REI 
aes 6 ]6©644¢9, DEANSGATE ,MANCHESTER ORDER 
































9303 




















page col nner CAST IRON CENTRES. 
PULLEYS. MILD STEEL RIMS. 
Guaranteed to Run Others Also Shafting, Couplings, Hangers, and 
Make. pe 





True on the Shaft. Pedestals of all descriptions. 


London Representative: GEO. HOPKINS, 63, Quarrenden Street, King’s Road, Fulham, London, 8.W. 


spslicticate GSLORGE RICHARDS @& Co., Lé- Broadheath, or. Manchester 


JOHN HETHERINGTON & SONS, [” 


Telegrams 


— Nat. Telephone :—No. 8065 (Five}Lines). 
aire wn MANCHESTER 
Codes : ABC 4th & 5th Edition, Lieber’s, A1 and Western Union. e 


MAKERS OF 


SPECIAL MACHINE TOOLS 


For Stationary, Loco, Marine and Electrical Engineers, 
Shipbuilders, &c., &c 


TURNING & BORING MACHINES, 3 ft. to 40 ft. dia. 
Single & Twin PLANING MACHINES, Screw or Rack Driven. 
COLD METAL SAWING MACHINES. 

Horizontal & Vertical DRILLING & BORING MACHINES. 


SPLIT PULLEY WHOLE PULLEY 














HORIZONTAL & a SPINDLE MILLING MACHINES. 


Loco Frame Plate Stoting 8 Drilling Machines. 


High-speed DRILLING MACHINES, Vertical & Radial type. 
i LATHES, 6 in. to 54 in. centres. 
_ SLOTTING MACHINES, up to 30 in. stroke, 





This represents No, 2 UNIVERSAL MILLING MACHINE, _ TAPPING MAO IE et Gin mdi Denes 4 ae 
nie nts our No. 2 size . TA G MA 4 ft. Gin jus. ven 
capacity 18 ia. by 8 in, by 24 in, ” SHAPING MACHINES, up to 24 in. stroke, constant speed Motor or Belt at option, , 8320 
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THOMAS HUDSON, Ltd. 


COATBRIDGE, N.B. 
HYDRAULIC FLANGED & DISHED PLATES. 








SOLID WELDED STEEL 
ANGLE RINGS up to 
6” x 6’ x 1” by any 
Diameter. 



















Established 1870. 





ON ADMIRALTY 
AND 
WAR OFFICE LISTS. 


Makers of High-class LANCASHIRE and CORNISH 
BOILERS vp to 200 Ibs. WP... 


ae 











Lipp ie, (naspnygags aie ; 


iyi “tt é HE j ais aa 


FRANK WICCLESWORTH 


Engineers, “ CO-> @FD., _ 


Mill Lane, BRADFORD. 


SHAFTING, 


GEARING, 
BELT AND ROPE 


PULLEYS, 


=s : f FRICTION SELF-LUBRICATING BEARING 
suit” CLUTCHES, &c. with anuusTABLE SOLE PLATE. 






















ADJUSTABLE 
SWIVELLING 
BABBITT-LINED 
SELF- 
LUBRICATING 
BEARING, 
with SOLE PLATE. 













‘lM 





HEAD OFFICES :—41, Oswald Street, Glasgow. Nile Street, Birmingham. 
LONDON OFFICE :—Winchester House, Old Broad Street, E.C. 


“or)6 WROUGHT IRON and STEEL TUBES 


by the LAPWELDED, BUTTWELDED, SOLID-DRAWN and LOCK-BAR PROCESSES. 
MAIN STEAM PIPE INSTALLATIONS. LIGHT TUBES with STEWARTS’ INSERTED JOINT. COILS OF EVERY DESCRIPTION. 


OIL LINE PIPES. STEEL CASTINGS. SIEMENS-MARTIN STEEL PLATES for Boilers, Bridges, &c. sand 
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TURBO- 
ALTERNATORS 
















BRUGE 
PEEBLES 
\{&60, 17D, 


ENGINEERS, 
EDINBURGH. 


9901 


.  D. STEWART 8 Co. «s02), Ltd., 


London Road Iron Works, GLASGOW. 






























ESTABLISHED 1864. Teleg. Address: ‘‘ STEWART, GLASGOW." 
| DEPARTMENTS: 
| | Sugar Machinery: Steam Engines. 


All Plant for the Complete | G28 Engines. 
Hydraulic Engineering: 


Equipment of Sugar Factories. Textile Machinery. 











—-s Steam Wagons. 
AGES + Brass and Aluminium 
India—Messrs. Drewet Cuowna & Co., Castings. 
| . ee — Cuba—Messrs. Suir & suis inne ee  * wy serie aes ad 
Double Sugar Mill, with Crusher, 














THE LEEDS FORGE CO. LTD., LEEDS 


LONDON OFFICE :— 
CAXTON HOUSE 
WESTMINSTER, 





ae ONSEN is ih bt eh Slt Cc Se tad 
INDIAN STATE RAILWAYS (OUDH AND ROHILKUND RAILWAY). FOX’S PRESSED STEEL CARRIAGE BOGIE. 


“BON-ACCORD” 


HIGH anp LOW LIFT 


CENTRIFUGAL PUMPS 


Driven by STEAM ENGINES a & Enclosed), ELECTRIC MOTORS, BELTS, &c. 


SALVAGE PUMPS. with COMPLETE OUTFITS—A SPECIALITY. 
COMPLETE PUMPING PLANT 


For DREDGING, IRRIGATING, DRAINING and CIRCULATING PURPOSES. 
Also for FLOATING and GRAVING BBONG, SewAaE WORK, &c. 











HIGH-SPEED ENGINES (Open & Enclosed), TURBINE PUMPS 


DRYSDALE & CO., LTD., 


, Bon-Accord Works, Yoker, Glasgow, W. 
3 in. Electrically- -Driven Pump for 150 ft. head, Telegrams —“BONAOCCORD, GLASGOW.” 595 
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GLEVELAND BRIDGE & ENGINEERING CO., Lro, DARLINGTON. 























The New Backwater Viaduct of the Great Western and London and South Western Railways. 9981 


ENGINEERS & GENERAL CONTRACTORS—SPECIALISTS IN DEEP FOUNDATION WORK 


SWISS LOCOMOTIVE ann MACHINE WORKS, WINTERTHUR. 


LONDON OFFICE: 3, LAURENCE POUNTNEY HILL, CANNON STREET, E.C. 
(B.C. AMOS, M.I. Mech. E., Sole British Representative), 


“WINTERTHUR” GAS and DIESEL ENGINES 
UP TO 2000 HP. 


GAS PRODUCERS. 


The ‘‘ WINTERTHUR” SYSTEM provides Automatic Cut-off 
and Regulation for varying mixture of gas and air, ensuring 
Economy and Constant Speed. 


Our new English Pamphlet relating to the ‘“‘WINTERTHUR” DIESEL ENGINE 
sent on application. 


Also Catalogues of GAS ENGINES and LOCOMOTIVES. 


LOCOMOTIVES 


For all Gauges—Adhesion or Rack. 502 ' . 
ELECTRIC LOCOMOTIVES. : al 


| OM ADMIRALTY AND WAR OFFICE L.iIsTs. 


WHEELS 


Of all descriptions. 


MACHINE MOULDED AND MACHINE CUT. 
RAW HIDE AND COMPRESSED PAPER PINIONS. 


THOUSANDS OF MODELS to select from. 912 
URGENT BREAKDOWN WHEELS a Specialty. 
QUOTATIONS AND ALL INFORMATION FREELY GIVEN. 


URQUHART, — & CO., Ltd., Blackness Foundry, DUNDEE. 


REFRIGERATING MACHINERY. 


ON THE AMMONIA, CARBONIC (CO2) AND 


Haslam's Refrigerators ~" compressep Ain SYSTEMS. 


ADOPTED BY ALL THE LEADING SHIPOWNERS AND MEAT COMPANIES IN THE WORLD. 
ZrOH PLANTS UP TO 200 TOMS CAPACITY. 


THE HASLAM FOUNDRY & ENGINEERING 60., Ltd. 


(INCORPORATED WITH PONTIFEX AND WOOD, LTD.) 
MAKERS OF GAS BNGINEIS, 100 TO 2000 EP. 


UNION FOUNDRY, DERBY. Lonpen Orrice: 176-177, SALISBURY HOUSE, LONDON WALL, E.C. 


AWARDED GRAND PRIX, FRANCO-BRITISH EXHIBITION, LONDON, 1908. 
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J. SAMUEL WHITE . COMPANY, Lro, EAST COWES, sha W. 


“J 
~“J 








SHIPBUILDERS, 
ENGINEERS ano BOILERMAKERS. 


Specialities :— 
TORPEDO VESSELS up to 36 knots. 
TURBINES (Parsons’ Patent). 


WATER-TUBE BOILERS & FEED REGULATORS 
(White-Forster Type). 

STEAM, PETROL & OIL-DRIVEN LAUNCHES, 

STERN WHEEL & SCREW SHALLOW-DRAUGHT 


H.M. 2 tem Patna “ Mohawk.” ‘joa 34.5 knots. ; STEAMERS. ems 














BABCOCK & WILCOX L° 


—-PATIEN TFT 


WATER-TUBE BOILERS. 











Telegrams: Telephone No. : 
‘‘BABCOCK, LONDON.” 5540, HOLBORN (4 Lines). 





HHHHUKHHH EEE 


7,400,000 HP. Land Type and 1,600,000 HP. Marine Type Installed. 
BABCOCK & WILCOX also Manufacture all BOILER HOUSE ACCESSORIES. 
STEAM SUPERHEATERS. STEEL CHIMNEYS. 
MECHANICAL STOKERE. COAL CONVEYORS 
FEED-WATER HEATERS. STRUCTURAL STEEL WORK. 
WATER SOFTENERS and PURIFIERS. ELECTRIC CRANES. 


COMPLETE STEAM PIPING PLANTS. 


_ Head Offic ices: .: ORIEL L HOUSE, FARRINGDON ST., LONDON, E.C. 


Works: RENFREW, SCOTLAND. 8887 
ESTIMATES FREE. —- SEND FOR CATALOGUE. 





































SHEARED HOT _ 
SLABS UP To 14x60" 
& 20 TONS IN WEIGHT 
3x24x37010x34x3% S 
IxI"T0 7x 3%" T 
FLATS FROM % T1018" | 
ALSO 
NUMEROUS RAIL AND 
OTHER SPECIAL SECTIONS 










I FROM a “oT 
C FROM 3x14 TOI15x4 
L. EQUAL SIDES [xITO8x3" 


ee OF Sa 
ALL SIZES OF ROLLED STEEL SECTIONS 


2IEMENS ACID 


BLOOMS FOR FORGINGS UP TO 20 TONS 


OuTPUT 15000 TONS PER MONTH 


CONTRACTORS TO THE ADMIRALTY, WAR OFFICE, ETC. 


@ SQUARES FROM 106. HEAD OFFice:—LANARKSHIRE STEEL Works, MOTHERWELL, N.B. 56470 Ibs per yd Brioce Rans 
| LONDON OFFice:—28, VictorRIA STREET, WESTMINSTER. 9937 ALWAYS KEPT IN STOCK , 
a Other Branch Offices at GLASGOW, NEWCASTLE, BIRMINGHAM and MANCHESTER. ev 


HOWELL & 60., LIMITE ySuonels tase Works, OHEF FIELD, 


= VITRITE 


STEEL. 

















L UNEQUAL SIDES I%4x1T010:4" 
t FROM 4x2% T0124 








T FRom 61012. 





@ FROM % dia To I2dia 





































AIR 


OR 


WATER. 


dD. 9619 
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CAST PULLEYS, at 


LIGHT & HEAVY, ALL SIZES, SPLIT OR SOLID. 








» STRAIGHT ARMS. 








PLATE CENTRE or DYNAMO TYPES. 

















4 5 
) IMF — Ltd | 
aq 

HNGIN HBB S. 


OM ADMIRALTY 1LiIsT. 


ae PP 


VERTICAL DIRECT-ACTING 


SIMPLEX PUMPS F 


FITTED WITH 


MUMFORD & ANTHONY’S PATENT VALVE GEAR. 


BOILER FEED, BALLAST, 
AIR PUMPS. 


SIMPLE OR COMPOUND. 


Gy ie Ts os 
ww ~—eeo ~—" a 
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RELIABLE, EFFICIENT and 
ECONOMICAL. 


‘ 
4 
| | 
Bi a : i F } ¢ ¢ ’ 
BOILER FEED PUMP. or Marine or Land Purposes, Electric Light Stations, &c jai dia ) 
4 ore 
4] 
( 








ARR FARA AAA LE O PLL EEL LEP BAP PL LLL OD 


Full particulars and prices for Pumps for all duties— 





GP 


Culver Street Engineering Works, COLCHESTER. 
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THOMAS BUTLIN & COMPANY, LIMITED, 








Telegrams : IRTHLINGBOROUGH IRONWORKS, 
“BUTLIN, WELLINGBOROUGH.” Established 
Telephone : No. 3. WELLINGBOROU GE. 1852. 





POINTS FOR CONSIDERATION. 


PRODUCERS OF THE 


BUTLIN BRAND 





WS 


Quality vastly improved with Scien- 
tific mixtures. 























OF 
FOUNDRY IRON, i (AALS SEs. rag Greater uniformity in the quality 
x P i produced. 
From the best brown Hematite Cote’ See ae dis trace trace 131 <a 
ae = Graphitic Carbon _... ne 3.790 3.190 3.223 3.229 The certainty of less culphue-t in the 
Ore of the District. Phosphorus... ... ... | 1.662 | 1.672 | 16 1.584 
Sulphur oe a ae ‘006 | .010 | .018 | 020 pig with pure Fuel. 
ees cis con eae acl 2.800 | 1.980 | 1.780 | 1.726 
Ja’ Manganese... St. odd .360 .360 .398 216 
Iron by diffe: rence ... vai 91.382 | 92.788 | 92.846 93.018 | eas 




















Messrs. Butlin advocate the use of their brand in conjunction with ‘“‘Scotch,” and in some cases with the addition of “Blaenavon” for special purposes 
on account of their characteristics being complementary to each other, and that experience dictates their successful use together is demonstrated by 
the facet that this admixture is recommended and listed by many users who seek a reduced cost in conjunction with exacting specific requirements. 


JOHN SPENCER & SONS, Limrmep. 


(WORKS :—-At NEWBURN and OUSEBURN, NEWCASTLE-ON-TYNBE), 


NEWBURN STEEL WORKS, NEWCASTLE-ON-TYNE. 


ESTABLISHED 1810, 
Offices :—NEWCASTLE-ON-TYNE: 27, Westgate Road. LONDON: 32, Victoria Street, Westminster, S.W. 











ON ADMIRALTY LIST. 


MANUOEAOTU REE:S or STEEL. 


BY THE SIEMENS, CEMENTATION AND CRUCIBLE PROCESSES. 


SHIP AND BOILER PLATES UP TO 12 FEET WIDE. 


INGOTS, SLABS, BLOOMS, BILLETS and BARS of all Sizes. RIVET STEEL. SPECIAL MILD STEHL for BOILER FLUES, 
STEEL FORGINGS, STEEL CASTINGS, of all descriptions, to any weight, Rough or Machined. 
CRANE AXLEHS & SHAFTTING HYDRAULIC PREASSAD. 


SPEIN GSs.— Laminated, Volute, Patent Improved Volute, Conical, Spiral (Original Manufacturers of Volute Springs). 
BUEE EES, of Wrought and Cast Iron, of all descriptions. Best Cast Steel for Tools from finest Dannemora Brande. Best Cast Steel Files. 


IRON FORGINGS OF ALL KINDS. FOSTER’S & FOWNES’ PATENT CRANK ae ae 


WASTENEYS SMITH’S PATENT STOCELESS ANCHORS. 


HIGH-SPEED TOOL STEEL, BRANDS “MAXIMUM,” 
“O00 EXTRA,” and “OOO.” 


TENAX STEEL BRAND “NN,” {r,!and,and poeumetic Chisels 

SPECIAL TWIST DRILL STEEL, SPECIAL PUNCH 
STEEL. 

SPECIAL STEEL FOR MILLING CUTTERS. 


CHROME STEEL for ROLLS, MANDRILS, &c. 
HIGH-CLASS TOOL STEEL for other purposes. 














SPECIAL STEELS for MOTOR CAR PARTS, 
SPRING STEEL, NICKEL STEEL 


CHROME NICKEL and other ALLOY STEELS, 
CRANKSHAFTS, AXLES, SPRINGS ™ jrenighest 
GEAR BLANKS, and other FORGINGS. _ 





POLDI STEEL WORKS, "“‘sracer, SHEFFIELD.  tectrim: rousieree. snerreio, AM 


ces Meso Sasa Cee Pues Aaa aMoots aay woes Poa 





* 
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WALKER BROS. (Wican), 


Copes : ABC 5, WESTERN UNION, LIEBER’S, MOREING & NEIL’S MINING, ano Al. TeLearams: “PAGEFIELD,” WIGAN, LIMrITreD. 
ESTABLISHED isse. 














Air Compressing Engines 
LATEST IMPROVED DESIGNS 


(Applicable also to existing engines). 
Steam, and Electrically Driven Ventilating Fans. 
Winding, Hauling, and General Mining Machinery. 
Driving Engines for all Purposes. ra 


RPAGEEFIEBEID IRON WORKHS, WIGAN. 


PUMPS 2% 


FOR ALL PURPOSES. 














MARK. 


HAND, STEAM & POWER. 


JOSEPH EVANS & SONS, 


(WOLVERHAMPTON), LtTo.,, 


CULWELL WORKS_. 





























ee _ WOLVERHAMPTON. 
VERTICAL THREE THROW Telegrams: “EVANS, WOLVERHAMPTON.” 
PU MP LONDON :—Salisbury House, anal 
for BELT oF ELECTRIC POWER. London Wall, E.C. 
EAD, WRICHTSON & CO. 


vata -ON-TABES, 


sTOCKTON-ON-THBES. 


LONDON OFFICE :—5, Victoria Street, Westminster, S.W. is 
SPECIALITIES :— “= 


BRIDGES, VIADUGTS, ROOFS, CASHOLDERS, 
TANKS, CAISSONS, DOCK-GATES ano 


STRUCTURAL WORK |__ | 





OF ALL KINDS. 


STEEL TRUCKS, COAL-SHIPPERS, HOISTS, 
CASTINGS, STAMPINGS & FORCINCS. | 


COLLIERY & MINING PLANT xs: xing no rome snp 
and constructed he » decane ‘The Powell Duffryn Steam Coal Co., * Ltd. 
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ve“ SUCKLING” WATER-TUBE BOILER 


Distinctiwe E*eatures: 
PERFECT CIRCULATION. CLEAN HEATING SURFACES. LARGE WATER STORAGE. 
DRY STEAM with the GREATEST ECONOMY. 




















AVOIDS the numerous hand-hales and ‘manholes requved | in other Boilers, with their accompanying 
joints and defects. 

NO straight tubes to warp, bulge and leak at the joints, due to the want of expansion facilities. 

NO tube requires withdrawal through its tube-hole—AN ALMOST IMPOSSIBLE FEAT. 

NO cutting out of sound tubes for the removal of defective ones, and 

NO extra space or head room required, as in other boilers. 

NO weight suspended on tube ends. 

NO joint or rivet exposed to the direct action or the fire. 

NO priming. NO steam pocketting. 

NO other boiler possesses such unrivalled facilities for cleaning and examination. 





SUCKLING BOILER, WITH EXTERNAL FURNACE. 





By means of this furnace and cos combustion chamber the gases are Every tube in a “ Suckling ” Boiler can be easily “pemoved and 
betere coming inte contact. with ‘thet cool surfaces of tee pollen replaced without disturbing any adjacent tubes, and only TWO be 
Mgnt Se can eee manhole joints have to be broken for thorough inspection. 


atheros HAWKSLEY, WILD & CoO., Ltd., SHEFFIELD, ma an “Hawkalen, SI Sheffield.” 


Telegrams: “WEDGE, LEEDS.” NOTICE Telephone: LEEDS, 606 ; LONDON, HOLBORN, 1847. 
To Locomotive 8 Railway Carriage Superintendents 


After many years’ trial a good demand has been made for Kaye's Patent Wedge Locks, and reference 
may be made to the following Ratlway Companies, viz., Great Eastern, North Eastern, 
Great Northern, London G& South Western, South Eastern & Chatham, Lancashire 
and Yorkshire, Great Central, The Furness Railway, &’c., &e. oe 


Kaye’s Patent Automatic Safety Carriage Door Wedge Lock (fitted with or without inside Handle). 
Kaye’s Patent Safety Catch. Kaye’s Patent Outside Handle made to any pattern. 
Kaye’s New Patent for Automatically Fastening sliding doors of corridor carriages or tramcars, 


HUNSLET, LEEDS. J JOSEPH KAYE & SON S, Ld., #8 Jessa Holborn, London, WC. 


HEENAN & FROUDE, LTD, 


NEWTON HEATH IRON WORKS, MANCHESTER. 


TELEGRAMS—SPHERICAL, NewTon HEATH. TELEPHONE—Nos. 6260 anp 966A, MANCHESTER. 



































IRON and STEEL STEEL TANKS, 





BRIDGES, ROOFS, CHIMNEYS, 
PIERS, JETTIES, PONTOONS 
PAVILIONS, 
DOCK GATES, 
and CONSTRUC- 
I ' 
TIONAL STEEL ee 
&c., &c. 


WORK. 





L. & N. W. RAILWAY BRIDGE AT PRESTON.—Length 730 ft., Depth of Girders 22 ft. 





Colliery and Mining Machinery, Railway Plant and General Engineering: Worcester Engineering Works, WORCESTER. 
Refuse Destructors: 4, Chapel Walks, MANCHESTER. 8082 
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LARGEST MAKERS © CAST IRON TANKS 


IN THSE EINGDOM. 
BRANCH OFFICES :— : 


“Brook House,” 10-12, Walbrook, LONDON, E.C. * ‘ FR 
Grosvenor Buildings, Deansgate, MANCHESTER. : , 
60a, Lord Street, LIVERPOOL. 

Moorhead, SHEFFIELD. 


ALL PLATES PLANED FULL 
WIDTH OF FLANGES. 


TANKS OF ANY SIZE SUPPLIED 
and ERECTED ANYWHERE. 


DRAWINGS, SPECIFICATIONS ano ESTIMATES : 
GIVEN UPON APPLICATION. 


Contractors to the Admiralty, War Department, 
and Crown Agents fo for the Colonies, 


TELEGRAMS—‘ ‘NEWTON, SHEFFIELD.” 


NEWTON, CHAMBERS & 























Dit itaeure SHEFF] 


SurRFACE & JET ConpENSING PLANTs. 
























SOLE MAKERS OF 


Comeinep Air Pumps & Jet ConpENSERS 


ALSO VAOUUM PUMYKsS 
(BENN’S PATENT). 


SIMPLE, ECONOMICAL AND RELIABLE. 
NO BUCKET VALVES, WORKING PARTS EASILY ACCESSIBLE. 
WILL DRAW ITS OWN INJECTION WATER. 





. MAY BE DRIVEN BY BELTS, ROPES or MOTOR, or INDEPENDENTLY STEAM DRIVEN as illustrated. 





HicH-CLass STEAM ENGINES, with Corliss Valves. 
DEEP WELL PUMPS, BEAM PUMPING ENGINES, &c. 





























__ TELEGRAMS 
STIRLINICO LONDON 


Gites 


TELEPHONE 
559 & 822 WESTMINSTER 
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DYNAMOS and MOTORS. 


LE CARBONE, CARBON BRUSHES 


FOR 
17, Water Lane, Gt. Tower St., London, E. C. DIFFERENT QUALITIES ON APPLICATION. 6818 
MANUFACTURERS os Rae HAND, STEAM, or 


























ELECTRICALLY 
EXCAVATORS = 
: ALL CAPACITIES 
Poa DESCRIPTION. OF 
CONSTRUCTION. WORK. 
Telegrams :—“‘ALIGHTING, LONDON.” Tolaphone >6784; AVENUS. 694 














J. A. MAFFEI, Munich, GERMANY. 


sy Me pes, 8 


| “ 3201 
4 be ext, a . 


4 oS Jk « iy) Me 





— — le Abeiatiden omnes co wi 
E.OoOocomorTiv=Es. 


NASMYTH, WILSON & CO., L2 


BRIDCEWATER FOUNDRY, PATRICROFT, NEAR MANCHESTER. 


i LOCOMOTIVES —~oers,tas"* 


FOR ALL GAUGES AND EVERY DESCRIPTION OF TRAFFIC. 9953 

















Makers and original Inventors of STEAM HAMMERS and STEAM PILE DRIVERS. 
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NORTH BRITISH LOCOMOTIVE CO., L"’: 


HYDE PARK WORKS QUEEN’S PARK WORKS ATLAS WORKS 
(Late NEILSON, REID & CO.). (Late DUBS & CO.). (Late SHARP,. STEWART & CO., Ltd.). 


ADMINISTRATION BUILDING, 110, FLEMINGTON ST., SPRINGBURN, GLASGOW. 


LONDON OFFICE :—I7, VICTORIA STREET, WESTMINSTER, S.W. Telegrams—L0GO., CLASCOW, 











BUILDERS OF ALI EINDS OF 


LOCOMOTIVE ENGINES AND TENDERS SUITABLE FOR ANY CAUCE OF RAILWAY. 











siamea Workshops Equipment: 

Annual Capacity: 8000, MEN, 
hog Output now now Exceeds . 

LOCOMOTIVES. 18,000 





LOCOMOTIVES. 


ye 


THE .. LARGEST _LOCOMOTIVE ‘WORKS IN EUROPE. 


BAUME & MARPENT, 


Usines & Fonderies (Société Anonyme). 
Address for Letters and Telegrams: MOYAUX, HAINE-ST.-PIERRE, oo 


Al, ABO, and LIEBER’S OODES USED. 


PERMANENT WAY and ROLLING STOCK for RAILWAYS. 
TENDERS, CARRIAGES and WAGONS. 
SPECIALITY of Wheels and Axles for Locomotives, Tenders and Wagons. Forged 
and Turned Axles, Wheel Centres, Grease and Oil Axleboxes. Points and Crossings, Signals, 
Semaphores, Turntables, Mining and Works Materials. Piers, Bridges, Roofings, Gasometers. 
Hydraulic and Gas Appliances. Castings of every description and weight. 703 


HANNOVERSORE MSSGRINERORY ARTIEN- GESELLSCHAFT vormals GEORG EGESTORFF, 





































LINDEN ver HANNOVER, GERMANY. 


ESTABLISHED 1836. 4900 LOCOMOTIVES BUILT. 





Broad and For all 

Narrow ' classes of 

Gauge L service. 
Main and Branch Lines, Tramways, Plantations, Collieries, Contractors. 


1 LOCOMOTIVES with PIELOCK SUPERHEATER and LENTZ’ Patent VALVE GEAR.  Fireless Locomotives. 
STATIONARY ENGINES, PUMPS, BOILERS. 


Cable Address: MASCHINENFABRIK HANNOVER-LINDEN, GERMANY. 9380 
ENGLISH REPRESENTATIVE: JAMES HALCROW, 18, COLEMAN STREET, LONDON, B.C. 


THE HUNSLET ENGINE COo., Ltd. 


LHEDS. 








MAKERS OF 


LOCOMOTIVE ENGINES 


adapted to every variety of work and gauge. 


DESIGNS & SPECIFICATIONS 
SUPPLIED OR WORKED TO. 


Quotations and Specifications on application. 


Telegraphic Address: “ENGINE, LEEDS.” 9570 
Telephone :—Nos. 3430 to 3434 inclusive. 
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MAN NING, WARDLE & CO., Ltd., snes worxs, LEEDS, 


Makers of Locomotive Engines for any width of gauge and for all purposes. Also makers of Steam Rail Motor Coaches for passenger traffic. Materials and workmanship of the best quality. 
Tank Engines up to 17 in. cylinders, on four or six wheels, always in stock or in progress. Specifications, Photos and Prices on application, and Special Designs 
sent on receipt of particulars of requirements. The “A B O” and “The Engineering Telegraph Oodes ” used. Od 2486 


BALDWIN LOCOMOTIVE WORKS. 


exer | QOCOMOTIVES...222% 


Mine, Furnace and Industrial Locomotives. Electric Locomotives with 
Westinghouse Motors and Electric Trucks. 


PRINCIPAL OFFICES AND WORKS, 600, North Broad Street, 
PHILADELPHIA, Pa., U.S.A. 
Cable Address: “Baldwin,” Philadelphia ; “Sanders,” London. 9802 
General Agents :—Messrs. SANDERS & C0., 110, Cannon St., LONDON, E.C. 


isiptatonss aubma FOR ALL CLASSES OF SERVICE. 


CONSOLIDATION TYPE FREIGHT LOCOMOTIVE, 
BUILT FOR EASTERN BRITISH COLUMBIA RAILWAY. 


Total weight of engine in working order, 186,310 Ibs. 
Weight on driving wheels, 166,100 Ibs. 
Diameter of driving wheels, 5! inches. 
Boiler pressure, 2/0 Ibs. Cylinders, 20 by 28 inches. 
“ Maximum tractive power, 39,200 Ibs. 


MONTREAL LOCOMOTIVE WORKS, LTD., 
BANK OF OTTAWA BUILDING, MONTREAL, CANADA. 


LONDON OFFICES: 26, Victoria Street, Westminster. CABLE ADDRESSES: ‘“ Locomotive, Montreal.” “ Sivad, London.” 9624 


R. & W. HAWTHORN, LESLIE & CO., LTD. 


Locomotives 


Of every description for Home and Foreign Railways. 


TANK ENGINES & COMBINED CRANES & LOCOMOTIVES. 


ALWAYS IN STOCK AND IN PROGRESS. 
For Collieries, Ironworks, Railway Depots, Branch Lines, Contractors, de, 




































































Telegraphic Address: ‘‘ Locomotive, Newcast.E-on-Trns. ESTABLISHED 1817. 
MARINE ENGINEERS & SHIPBUILDERS. NEWCASTLE-ON-TYNE. me 








W. G. BAGNALL, E: 


STAFF ORD, ENGLAND, 


BUILDERS OF 


LOCOMOTIVES 


For any Gauge, 
Weighing from 3 to 50 Tons. 


HIGHEST CLASS WORKMANSHIP 
and MATERIAL, 


PORTABLE RAILWAYS, - = 
TURNTABLES, and \ MAB cates 
WAGONS of all descriptions. X PA > Ne 














Godes uscd —“Engincering,” “ABC,” and “Bedtord McNoill’s.” Telephone —No, 15, Telegrams :—Baguall, Staford, 651 
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HYDRAULIC CROW, HARVEY & C0., 11a, 


MACHINERY, Park Grove Ironworks, GLASGOW. 
Pumps and Accumalators. STEEL AND IRONWORKS PLANT. 
FIXED RIVETING MACHINES. 




















Portable Riveting Machines. HEAVY PLATE SHEARS. 
an 
HYDRAULIC PRESSES. — Se 
HYDRAULIC CRANES. isiasieamitiian 
PATENT FLUE FLANGING MACHINES, and a 


PORTABLE RIVETING MACHINES 


for ADAMSON’S JOINTS. 
PLATE-EDGE PLANING MACHINES. * 


Bulit Grank Shafts. Steam Rammer. ae ae PLATE VERASGNTEOING ROLLA. 


PATTERN-MAKERS = “TOOK HERENT ac 


ALLAN’S PATENT 


Comprehensive Wood Worker 


_ SAVES 80 TO 90 PER CENT. LABOUR. ‘ 
fr CORE BOXES & PATTERNS 


GENERAL JOINERY. 


UNIVERSAL MOVEMENT. 


SIMPLE. ACCURATE. POWERFUL. 


The Cheapest, Handiest and most Efficient Machine in the Country 
for this class of work. Write for particulars to— 


‘ ROBT. S. ALLAN & CO. 


Weod-Working Engineers, 
GATHSHEAD-ON-TYNE. 658 


A.&P.W. MCONIE 


CESSNOCK ENGINE WORKS, 


Gov AN. 
































MAKERS OF 
PUNCHING AND SHEARING MACHINES, 
PLATE EDGE PLANING MACHINES, 

3 HYDRAULIC PUMPING ENGINES, 
A FLANGING AND FORGING PRESSES, 
ee Nase 7 ; ACCUMULATORS, RIVETTERS, AND 
“CROWS” PATENT BAR STRAIGHTENING MACHINE. ALL CLASSES OF SHIPBUILDING TOOLS. 


LOCKWOOD & CARLISLE, Ld. 


HAGI.E EOUNDRY, SHEE EITELD. 


Telegraphic Address: ‘‘ PISTON, SHEFFIELD.” National Telephone: 1376, 


Improved D pounee-Gtion Metallic Piston Packing Rings & SBring®. 


CARLISLE’S PATENTS. 

















SPECIAL FACILITIES FOR QUICK DESPATCH OF URGENT ORDERS. 
ALL PACKINGS GUARANTEED. tte 





Improved Double-astion Piston Valve Ring. 


























rd 
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THE CLAY CROSS CO. 


Manufacturers of PIG IRON, GAS AND WATER PIPES, TANKS, COLUMNS, STANCHIONS, AND CASTINGS, 
FOR GAS, WATER AND SEWERAGE WORKS, COLLIERIES, ENGINES, PUMPS, &c. 


TLOomMDON OFFICE: 19, BHASTCHAALYP, F.C. 
—ss THLEGRAMS: “TJACESON, CLAY C2RO8S? = 551 
WORKS: CLAY CROSS, near CHESTERFIELD. 


BEE Ww & 




















RO CoOoO., Lrp.. 


LINnNoOoOLN. 


LONDON OFFICE - - 79, Queen Victoria Street, E.C. 
Telegrams :—“‘ ROBEY, LINOOLN”; “ROBEY, LONDON. 












Fixed Engines. Winding 8 Hauling Engines. 
Air Compressors. Boilers, all Types. 
Portables. Undertypes. Overtypes. 

Steam Wagons. Tractors. ~~ 
Traction Engines. High-Speed Engines.. 


PATENT ATR COMPRESSOR. 








SPECIALITIES. 
Boring and Turning Mills, with 








new patent positive feeds. geeed wp en: 
Pipe Facing and Universal 400 : 
Facing and Boring Machines. a Y HIGH - SPEED. 
evolutions ACCESSIBILITY D 
Radial Drilling Machines. per SuENT . f 
Patent Side Planing Machines. Minute. RUNNING. 


Horizontal and Vertical 
Boring Machines. 


BUILT TO GUARANTEED 
- LIMITS OF ERROR. 











SECTIONAL CATALOGUES 


mailed on application. as = j 
5 ft. BORING & TURNING MILL, with Side Head. ; 


1908 Type UNIVERSAL High-Speed FACING, BORING, 
MILLING, and DRILLING MACHINE. 











a a 
’, ala CS Stee Ae __ ee ee TWO-STAGE TWO-CYLINDER TYPE, WITH POSITIVELY-OPERATED VALVES. i 
We are the original mak Particularly suitable for Coupling direct to Motor. 
ers, and have manufactured and sold close upon, 500 of this 
class of machine during the last 16 years. ALL SIZES UP TO 4000 CUBIC FEET PER MINUTE. 
PECIAL FEATURES Amongst the Users of these Compressors are the following well-known Firms: 
Power tenmmedieai dail : SPEt ’ ° ble longitudinally, | CAMMELL, LAIRD & CO., Ltd., Birkenhead. | GLAMORGAN COLLIERIES, Ltd., Liwynpia. 
auxiliary bole droge ePindle by gearing. No|Feeds—16 rates of speed to table longitudinally, | gir RAYLTON DIXON & CO., Ltd., Middlesboro’. UNITED NATIONAL COLLIERIES, Ltd., Watts- 
iar} rive necessitating cutting away of transversely, and spindle frame vertically, capable LANCASHIRE & YORKSHIRE RAILWAY CO ¢ Gi 
P upright and spindle frame. of being instantly changed or reversed. " ‘own, Glamorgan. 0. ti Eg 
atent Feed Gear Box, with safety clutch and inter- Quick power traverse to all motions. Horwich. EBBW VALE STEEL & IRON CO., Ltd., Ebbw 
Ont locking devices to feeds. e same cutting tool will do both facing and edging. | UNITED ALKALI CO., Ltd., Runcorn. Vale. 
rg speeds suitable for drilling. Extreme accuracy. ts error guaran- | CAMBRIAN COLLIERIES, Clydach Vale. THE GREAT WESTERN COLLIERY CO., Pon 
‘ae of romain to spindle in cone- teed, — made a special pas with us in all | BALDWINS, Ltd., Port Talbot. pridd. 
yen machines, a 32 speeds to spindle in our machines since the year 4 / 
machines with single pulley drive. ee Low price due to specialisation in manufacture. or aoe CATALOGUES WILL ge Ea geet rena par - 741 
London Representative—GEO. HOPKINS, 63, Quarrenden St., Kings’s Rd., Fulham, S.W. “When No. Sea, Westminster. ’ 7 . Westminster.” 
C. RICHARDS & GO., Ltp., ““smr” MANCHESTER, 'TILGHMAN’S PATENT SAND BLAST GO., Ld., ®2°H64" 
' & UU, LTD, near ; vy Eley WR, MANCHESTER 
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GREAT WESTERN 
RAILWAY. 


INDUSTRIAL SITES. 








Sites suitable for the establishment of 
Factories and Works are available adjoining 
the Great Western Railway within easy 
access of the principal Ports, Coal and Iron 
Fields, and Industrial Centres. Particulars 
of such sites and of the Company’s arrange- 


ments for Siding Facilities, Conveyance] 


Rates, &c., &c., may be obtained from the 

Chief Goods Manager, Mr. T. H. RENDELL 

Paddington Station, W. 582 
JAMES C. INGLIS, General Manager. 


ESCHER WYSS & C0., 
409, VICTORIA ST., 


— Westminster, 5.W. — 
Specialities :—WATER TURBINES, 
STEAM TURBINES, CENTRIFUGAL PUMPS, 

AIR COMPRESSORS, &c. 9922 
See Illustrated Advertisement Dec. 17th. 


On Admiralty List. 


BODLEY BROS. & Co. 


Engineers, Millwrights, Boiler Makers, and 
tron and Brass Founders. 


OLD QUAY oe, EXETER. 















SPUR, BEVEL, 
MITRE, MORTICE, 


<=) WORM WHEELS, 


Machine Moulded. 
ALSO " 


TEETH CUT TO SHAPE 


By special machinery. 





Telegraphic Address— 9810 
Bop.ay, Exerer. 


ESTABLISHED 1790. 


Blair, Campbell & McLean, 


WOODVILLE 8T., GOVAN, 
9 
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g W. Gunther & Sons, central Works, Oldham, 











“GENETIC” BOILERS, 
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Tr. TOWARD & CO., LTD., 


9, Ouseburn, NEWCASTLE-ON- TYNE. 











DovusLe Knge Jorts, 
—= is Ts 
er 


9811 


290 4-inch New Pattern Bow Pencil Com 
adjustable steel needle point and ink point ; a spare needle 
plied, which, when fitted in the pencil socket, forms a divi 


18TH Eprrion OATALOGUE UPON REQUEST. 


Os. 6d. 





AUTOMATIC Mechanical LUBRICATION. 














CROSS TUBE BOILERS 


for 100 Ib. pressure. Strong, 
economical, moderate price. 
Large numbers at work. 











VERTIGAL ENGINES &|| =t= 


, "“{Measures the Oil. 


™ Roy” 


IMPROVED “ MOLLERUP” 
FORCE LUBRICGATOR 
for CYLINDERS, &c, 











Regular and certain feed. 
Great economy of oil. 
ay Easily filled. 

< Suite any oil. 5320 


Benj R. Vickers and 


Sons, 
LEEDS. 

















Dia. of Length — 
Cylinder. | of Stroke, 
2 "oer a, Telegrams : 

6} In. 9 in. LEES, HOLLINWOOD. 
7} 9 10 bd Telephone : 
w .as 12<'., No, 16, FAILSWORTH. 
9} 99 14 99 Codes: Al and ABC, 

Oe iss oo 3 

12 9° 16 99 — 9609 
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JOHN STIRK@ SONS 


HALIFAX. 


LTD. 
9856 








MACHINE TOOLS. ill kinds. 





A GOOD WORKMAN’ 
33 TIME 


fooling with a poor GRINDING WHEEL— 

The MAN’S time costs you money—and you've got 

to give him the best tools you can find to get 
full value for the wages you pay. 





/ 
i, CARBORUNDUMN 


N 





GRINDING WHEELS / 


ARE THE WORLD’S BEST GRINDING 


WHEELS—Cut Faster—Last_ Longer— Do 
Better Work. You can’t afford NOT to 
3 use them. 3 





The Carborundum Company, | 
29, CLIFTON STREET, FINSBURY SQUARE, 


LONDON, E.C. 








JENKINS BROS. 


VALVES 


are heavy and strong. They give good satisfaction to 
the user. They are easily kept tight 
are a Pw are practically indestructible. 
divers inciet enkins ”—but 


Mark,’and are guaranteed 
Catalogue ? 


t, and as all parts 


eg. not “J 
ey alone bear our Trade 
. May we send you our 





JENKINS BROS., Ltd. 


95, Queen Victoria Street, LONDON, E.C. 
St. Remi Street, and Acorn Avenue, 
MONTREAL, CANADA. 
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HOR, & UL, Ud, 
MOTORS 41, aROAD ST, MILE END, CLASCOW. DYN AMOS 


Nationai Telephones: 2805 and 2806. 




















IT IS NOT POSSIBLE FOR JOINTS TO LEAK 
WHEN MADE WITH 


Taylor’s Corrugated Metallic Packing 


MADE IN ANY SIZE OR SHAPE AND 
DISPATCHED BY RETURN OF POST. 


NEWTON &N ICHOLSON 


Tyne Docks Corrugated Packing Works, 
POnenAe-Odtiawbars, Was cock. SOUTH SHIELDS. 


LONDON ADDRESS: Biilliter House, Biiliter Street, E.0. 























“FERGUSON” COMBINED 


JOURNAL ano THRUST BEARINGS. 


Specially suitable for SHAFTING, MOTOR 
CARS, and all classes of WHEELS. 
Also for BACK BEARINGS in Gear Boxes. 





The double purpose is accomplished by the introduction of rollers which 


take the journal and balls which take the thrust. The rollers being larger 

in diameter than the ball, but smaller than the balls in width. Thus the balls, 

and rollers work independently of each other, the rollers taking the whole 

of the journal bearing, and the balls being free in this direction, take the 
whole of the thrust. 


Also Makers of ORDINARY JOURNAL BEARINGS, THRUST WASHERS, SPECIAL 
BEARINGS of any kind to Order, PLUMMER BLOCKS FOR SHAFTING, &c. 


WRITE FOR LISTSB. 


Sole Licensees and Manufacturers up to 3 in. diameter : 9352 


CHARLES WICKSTEED & CO., Ltd. staion'ra: Worns, KETTERING. 











Actien-Gesellschaft 


(berbilker Stahlwerk 


DUSSELDORF. 


WHEELS 


STEAM TURBINES 


forged of 
FLUID-PRESSED SIEMENS-MARTIN and 
NICKEL STEEL, 
rough turned and finished. 















Representatives for the United Kingdom: 
Zs Txz & OO., 
21, LIME STREET, LONDON, 







E.C. 
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VERTICAL BOILERS. 


VERTICAL-CROSS, TUBE BOILERS. 
VERTICAL DONKEY BOILERS. 
MARINE RETURN-TUBE BOILERS 
LOCO-TYPE BOILERS. 


VERTICAL BOILERS ON STOCK 
from 1 N.HP. te 14 N.HP. 





Telegrams :-—“ BOILERS, LOUGHBOROUGH.” 
Code :—AB C, 5th Edition. 


WALTER W. COLTMAN & CO. 


CENTRAL BOILER WORKS, 


Telephone :—No. 51. 
621 











J.BEARDSHAW @ SON. Ltd. § 


IMPROVED HIGH-SPEED TOOL STEEL. 








If you are looking for a better Steel than you are using, |. 


write for latest results obtained by our Brand :— 


DOUBLE 


GONQUERO, cONQUEROp 


—fou s fo 


All we ask: TRY IT against the best you have yet obtained. 


ANOTHER TRIUMPH | 


9268 











RNT » Just Published, Edition C, 1908, of 
— = 8 ILLUSTRATED CATALOGUE, 320° Pages, 500 
en Illustrations. Send for it. 





are used in the 
principal Govern- 
ment Depart- 
ments, Colleges, 


AWARDED . ren 
Franco-British Exhibition | ===" 





Universities, and 








Engineers’ Drawing Gold Medal g Diploma ee 
Offices throughout Ger execiionce of en? —_ 
the world. Instruments. Pe 





A. G THORNTON, LTD., 


PRACTICAL MANUFACTURERS, 
as, EING 8ST. WHsST, MANCHASTHTR. 
Contractors to His Majesty's Government and the Colonies, 


The Mason 
Reducing Valve 


FOR 


STEAM, WATER & ATR. 


This Valve is designed to reduce and main- 
tain an even steam or air pressure, regardless 
of the initial pressure. It will automatically re- 
duce boiler pressure for steam-heating coils, 
dry-rooms, paper-making machinery, s ashers, 
dye-kettles, and all places where it is desirable 
to use lower pressure than that of the boiler. 


25,000 
Of these Valves are in use on the Railroads of the United we 
SEND FOR CATALOGUE. 


The Mason Regulator Co., Boston, U.S. A. 


seeuotnerngde, 186 i ,uswuee 
Gothe e, ue des Peignes. 
MELBOURNE: 490" Bourke Btrese 


































LONDON. 
-, Victoria ney 
: 74, Olarence 8 


147, 


ay 





ESTABLISHED 1852. 
Telegrams :—‘' BOILER, GLASGOW.” 


ree — roe WORKS 
CLASGOoW 


9792 


HIGH-CLASS LANCASHIRE & CORNISH BOILERS FOR HOME & EXPORT. 


STEAM CRANES, 
OVERHEAD ELECTRIC CRANES. 














= ee 


HENRY J. COLES, li 


HIGH-CLASS MARINE 
: BOILERS. 


; - To 
Admiralty, Lloyds, 
Board of Trade, 
Bureau Veritas, 

and other Surveys 
i ; up to 

200 Ibs. W.Pi 


London 


- Derby 


ay Crane Works, 





Speclality : 








Hydraulic, Gas and 
‘Water Mains, 
Storage Tanks, Oil 
Stills, Scrubbers, 
Washers, Roofing, 
&c. 


A.F. CRAIG & CO., L°» PAISLEY. 


. LONDON ADDRESS: East India Chambers, 23, Leadenhall Street, ©. C. 
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CRANE BUILDERS, 


MOTHERWELL. 






JOHN GRIEVE & CO., 
» 


~ & 





| 


GRANES 


FOR STEEL WORKS, 








SHIPYARDS, &c. 

















. BALL MILLS. 
oy TUBE MILLS. 


STAMPS. 


ROLLS. 











ROASTERS, &c. 








STONE BREAKERS and 
ORE-CRUSHING MACHINERY. 








COAL & ORE BRIQUETTING MACHINERY. 


ww CEMENT PLANT. im 








Wm. Johnson & Sons (Leeds) Ltd., Armley, Leeds. |B 


“CLYDE” -earenr- 


VERTICAL MULTITUBULAR 


BOILER. 


HIGH EFFICIENCY. . 


ALL-WELDED FIREBOX. 


NO RIVETED JOINTS TO 
BURN OUT. 


WILL BURN CHEAP FUEL and 
is ALMOST SMOKELESS. *” 











MOST ECONOMICAL IN THE MARKET. 


MARRIOTT & GRAHAM, 


Plantation Boiler Works, GLASGOW. 















se: “THE LANCASTER” ==] 


(&.T.M.) 


STEAM TRAPS. 


UNDOUBTEDLY 





THE MOST 



















ECONOMICAL THE MOST 
AND RELIABLE 
EFFICIENT AND 
TRAPS SAFEST 
ON THE MARKET. TRAPS SOLD. 





FIRST ORDERS ALWAYS ‘‘ON APPROVAL.” 


EXCLUSIVELY USED BY MOST 
LEADING ENGINEERS & MANUFACTURERS. 


FITTED ON THE CUNARD LINERS :— . 
S.S. ‘‘LUSITANIA” and S.S. “‘MAURETANIA.” 

















Sales Increasing Yearly. 


LANCASTER & TONGE.... 


Sole Makers of “The Lancaster’’ Pistons, Steam Dryers, Metallic Packings, &c. 


ENGINEERS, PENDLETON, MANCHESTER. = «x 



























WORTHINGTON 
CONDENSING 
APPARATUS. 


Write for Special 


Tn Illustrated Condenser 


mags Catalogue. 























Cables and Telegrams : 


“PUMPING, LONDON.” 
“ STEAMPUMP, LONDON.” 


Telephones : 
301, 302, and 303 BANK. 








_ Warm Warrr Ovrier. 
Worthington Patent Counter-Current Jet Condenser (Sectional View). 


WORTHINGTON 


PUMP COMPANY, LIMITED,  «: 


With which is Incorporated the European Business of the Biake & Knowles Steam Pump Works, 
153, Queen Victoria St., LONDON, E.C. 





And Branches in the Principal Cities and Towns throughout the World, 
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THE YACUUM BRAKE C0., Ltd. 


32, Queen Victoria Street, 
LONDON, E.C. 


Telephone : 6584, Bank. Telegrams: Souurion, Lonpon. 
ABO and Al Codesused. | 728 


For Large Advt, see Last and Next Week. 





STONE BREAKERS, 
~ CONCRETE 
DISENTEGRATORS 


MIXERS 
MORTAF 


pleas 
COKE BREAKERS 

MILLS AND EVERY 
STONE BREAKING ano GRINDING MACHINERY 


p72 a. ae ©. Mae = @ 2 a © eae 
Stone Breaking Machine Makers, 
BRANDON STREET, LEICESTER, ENG 


SHAFTING & MILL FITTINGS. 


See our Advertisement last week. 


C. F. CARVER, Ltd., 


Alfred Street Mills, NOTTINGHAM. 


Robert Stephenson &Go., Ld, 


LOCOMOTIVE BUADERS, BARLINGTOR. 


OE H \~ OF 











New Works nn 4 Darlington, = 1900. 
MAKERS of LOCOMOTIVES oi 
EVERY TYPE and GAUGE. 


LATEST DESIGNS. PROMPT DELIVERY. 9964 
_Telograms : Rocket, Darlington. 4 BC; 4th dition Code need. 





Hats Pumps 


J. P, HALL« SONS, L» 


PETERBOROUGH. 


DAVY BROTHERS, 


LIMITED, 


SHEFFIELD. 


HIGH SPEED FORCING 
PRESSES 


with Steam Hydraulic Intensifiers, 
giving £00 to 150 strokes per 


minute, according to 1 to size and power. 


Engineers & t Boilermakers. 


COMPRESSION of STEEL INGOTS, 
Robinson & Rodger’s Patents. 

INDUCED AND BALANCED 
DRAUGHT, with Hot Air Economisers 
(** Atlas” Patents), for all Land-type 
Boilers. 


STEEL WORKS PLANT. | 


See Illustrated Advertisement on 14th Jan. 


GLASSING & SCHOLLWER; 


SCHUREN, WESTPHALIA. 


Mauufacturers of Portable Railway Track, 

Steel Tipping Wagons and Trucks to any 

specification and gauge, Switches, Turn- 
tables, Locomotives. 
































Sole Agents for the United Kingdom: 


SEVERN & cO., 


ENGINEERS, 
20, Budge Row, Cannon Street, on 











Telegraphic Address: ‘‘ ABBOTT, NEWARK.” National Telephone: No. 34. A BC Code. 


ABBOTT & CO, (tom. LD, 


NEWARK-ON-TRENT, ENGLAND. 
MAKERS OF EVERY TYPE OF 


HIGH-PRESSURE BOILER S 








STEAM 


From 1 to 209 I.HP., 50 Ibs. to 300 Ibs. Working Pressure. 








CONTRACTORS TO THE FLANGED and WELDED WORK of every 
ADMIRALTY, descri 
War OFFICE, MOTO ‘AN BOILERS. 
» CASINGS 

INDIA OFFICE, ayone 

REPAIR FIRE-BOXES. 
BoarRD OF CUSTOMS, EVAPORATOR LLs. 
Crown AGENTS, AIR RECEIVE 


&e., &c. DEGREASING PLANTS, &c. 











The OERLIKON MACHINE TOOL C0. 


Works: OERLIKON, Switzerland. 









SPECIALITIES >— 


RADIAL DRILLS, Standard and Universal Type, 


for employment of the new speedy cut tools. 


SELF-AGTING SGREW-CUTTING LATHE, “™“u"” 


TOOLS 


for rapid and economic manufacture of all pieces 
to be fitted with threads. 


BEVEL GEAR PLANERS, 


absolutely automatic, for all sizes of bevel gears. 


FRICTION COUPLINGS ano 
Mi FRICTION PULLEYS 


To Transmit up to 1000 HP. 


CHEAPEST and BRST in the Market. 
300,000 HP. IN USE. 


res ert CATALOGUE containing Simple Rules for yy of Power 
by Ropes, Belts, Shafts, and Wheel Gearing, POST FRE 


J. BAGSHAW & SONS. L 


Batley, Yorkshire. as 








Radial Drill No. 2. 


STANDARD TYPE. 








9943 


























Telegrams: SEVERNACO LONDON, 
Telephone; No. 5230, LONDON WALL. 





WILSON HARTNELL 


AND CO., LTD., 
Volt Works, LEEDS. 


ELECTRIC HOIST 


For 30 cwr. 


AS USED IN 


IRONWORKS 
FOR “TUPPING” AND 


ALSO FOR 


PILE DRIVING. 





5445 
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FAWCETT, PRESTON & CO., Ltd., 


Telegrams: Fawcett, Liverroo. ~~ Codes used: A‘BO (4th & 5th Edns.), A1 & Western Union. BNGINEERS, LIVERPOOL 





-——- ++ + — Re Steyr | 


> eR, : 


HEAVY and ‘other 


GANE-GRINDING 
PLANTS 


and all other classes or 
SUGAR MACHINERY. 


Also— 


Sea-Water Distilling 
Apparatus. 


Hydraulic Presses 


for Baling Cotton, Jute, Fodder, 
&c., &ec., &e. 


Nitrate-Making Plant. 


701 
LONDON Office : 69 Vi Victoria St., 8.W. 














AN ELEVEN-ROLLER CANE-GRINDING PLANT. 


DYNAMOS 


and 


MOTORS 


‘ direct and alternating current. 











No..356. STANDARD VENTILATED ‘acral 
RAINPROOF CRANE MOTO 





J. P. HALL & GO., Lro., OLDHAM, 


TELEPHONE : 300 (Two Lines), TELEGRAMS: DYNAMO, 


BRAZIL, STRAKER & CO., Ltd., 


Yuu MOTOR WORKS, RUSEWAY FISHPONDS } Bristol, England. 


LONDON OFFICE —5, NELSON AON SQUARE, BLACKFRIARS ROAD, 8.E. 


STEAM WAGONS, 


Very Handy, 


Carry Fuel and Water 
for day’s work with- 
out refill. 












9648 
Latest Improvements. 


THE DJINN MOTORS, 


Marine Oil Engines 
for Pleasure and 
Commercial Purposes, 

- 2} to 180 
“ele eS -" sig Brake-Horse Power. 


ey ee 











2 Deane 


CATALOGUES ON APPLICATION. 























@_ Decide a quota- 
tion for Bolts, Nuts, 
Screws, &c., before 


writing for our Re- 
vised Lists. > DD 


Seeeesooooooooos 





WE ARE NOT IN 
BUSINESS FOR 
“ALL THERE i8 IN ITI’ 


One order from a 
customer is not our 


aim. It is the continued 
orders from satisfied 
customers which have 
made our business such 
a success. 





WE ARE KEEPING 
IT UP ALONG THE 
SAME LINE. 





May we have your next 
Order as a trial ? 





9419 


KIRBY BANKS 


SCREW Co. Lp. 
(Department “ E."’) 
Meadow Lane, 


LEEDS. 
Telegrams: Telephone + 
*‘ HEXAGON,” 541 CENTRAL. 
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BROUGHTON COPPER 02 1? f 


——— 


[JAMES FAIRLEY & SONS “sxz=r~ 
General Steel Manufacturers, and SPECIALISTS in TOOL STEELS : 


aa AIRLEY'S SELF-HARDENING TOOL STEEL, for Heavy C Cuts at High Speeds. 


Neen EmEYTIELD, nad Mill at. Forge and Rolling Mille SUE aee Sree te aporoved buyers. 
NOTE JAMES SaMunS PAIRLEY & & SONS’ WORKS St. Forge and Branch Departments -_ 
pa- All Communications should be addressed to the Head Oficee—OLD MINT, SHADWELL STRI STREET, B BIRMINGHAM, 





























THE EDWARDS patent AIR PUMP. 


FOR SURFACE, EVAPORATIVE AND JET CONDENSING - PI.ANTS. 


eer wr NO FOOT OR BUCKET VALVES. | 
vit a. i Over 8700 Pumps fitted, 


LL W. We : INCLUDING A LARGE NUMBER FOR 


TURBINE INSTALLATIONS. 


FOR FURTHER PARTICULARS APPLY TOo— 


__ NE, THe EoWaRDS AiR PUMP SYNDICATE, Ln, 


3 & 5. CROWN COURT, OLD BROAD STREET, LONDON, E.C. 

















Cables: Wires: 


Electric Light, Telegraph, Tele- Insulated India-Rubber or Gutta- 
phone, Submarine. Percha, Cotton and Silk Covered. 


Dynamos: Motors: 


Compound Wound, Shunt or Series, Belt or Direct Drive, for all Classes 
for Electric Light and Power. of service. 


Instruments. Insulators. Batteries. Carbons. 


The India-Rubber, Gutta-Percha & Telegraph Works Co., Ltd., 


HEAD OFFICES: WORKS : 
106, Cannon Street, London, E.C. Silvertown, roe, E. 
Telegrams: Head Offices—* Silvergray, London.” Works—“ Graysilve r, London : ; 
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Telephone : 5782 Westminster. 


anpD WATER SEPARATOR. 


Trae SAFEST SUPWPVIBAR BABA TARN. 


SOLE AGENTS FOR THE ABOVE FOR ALL STATIONARY BOILERS, 


FIELD’S TUBES AND BOILERS. 


PLEASE 


NOTE CHANGE 


OF ADDRESS :— 


16, HOWICK PLACE, VICTORIA STREET, LONDON, S.W. 


‘THE pte COMBINED SUPERHEATER 


LEWIS OLRICK & CoO. 


WILL SUPPLY DRAWINGS AND QUOTATIONS ON RECHIPT OF PARTICULARS. 


Telegrams : OLRICK, LONDON 








SPRINGS 


AND 


Spring Washers 

THE LION SPRING CO., 
Oldbury, 712 

Nr. Birmingham. __ 


ee | 
ss 


<“PATERSON”’> 


=D FEED WATER FILTERS, 
SOFTENERS, HEATERS, 
AND | ort ELIMINATORS 


FACIES PANT 


EELGREY. 
DRIES IMMEDIATELY. 
WITH A SURFACE LIKE ENAMEL. 


fi NEW POWER IN YOUR HANDS! 


write for particulars lo the sole manufacturers. 


'W.V.ALDRIDGE & SON. ISLINGTON GREEN. 


“EYR 


USED FOR ALL CLASSES OF BEARINGS. 


Will outlive any other alloy of this description under similar sac e 
Write for Samples and full particulars to— 


THE EYRE SMELTING OO., LTD., 


BARDHN ROAD WORKS, TONBRIDGH, EENT. 


EYRISH, TONBRIDGE.” 


TELEGRAMS: “ 


33° ANTI- 


FRIOTION 


Te.x, No.; 


METAL 


1M, TONBRIDGE. 


HIGH-SPEED PLANING 


on Old Machines by means of 
Bateman's Patent Planodrive. 


BATEMAN’S MACHINE TOOL CO., L1p. 


Electric Works, LEEDS. 


D.aJ. TULLIS, > 


MACHINE TOOL MAKERS, ”° 
CLYDEBANK, N.B. 


@ ft. High-Speed Central Thrust 
Radial Drilling Machine. 
See our Illustrated Advertisement Dec. 17th. 


CONSOLIDATED BRAKE & ENGINEERING 
COMPANY, LIMITED, 


Spencer House, South Mga LONDON, E.c. 
STANDARD “AUTOMATIC ‘VACUUM BRAKE 
etic Acting Service & Emergenc gency hoo Accelerators. 


ae Png ye = me 
1 ats wane Lon a » Wal! 














DANIELS GAS PLANTS 
DANIELS GAS ENCINES 
DANIELS HIGH-SPEED PUMPS 


Complete Pumping Installations, 
T. H. & J. DANIELS, Ltd., Engrs., Stroud, Eng. 


Sec displayed Advt. last and next week, 0A 





The PATENT ‘* ACME” (Regd.) 


STONEBREAKER 


2). 8 >i od - 2 2S = OO. cele 1 eo) OF OTe 


Sole Makor GOODWIN, grits? Se co. 
Enyin LEK 





PULSATING PUMPS PUMPS 


TURNSTILES, 
AND GENERAL ENGINEERING. 


W. T. ELLISON & CO., Ltd., 


Irlams-o’-th’-Height, 9806 
BAN OELEIS T'ElEt. 
Telegrams :—“ Ellisons Ltd., Irlame’-o’-th’-Height.” 





___ Telephone: No. 30, Pendlet Bn ‘30, Pendleton. 


MERRYWEATHERS’ 





PATENT IMPROVED VACUUM CESSPOOL EXHAUSTER. 





£8. LONDON, 


‘| Absolutely Sanitary. 
.-| Can be employed in daytime without 


“a Great saving of time and labour. 
7 Has no complicated machinery. 


t Numerous Testimonials received 








Extract from Medical Officer's Report. 
‘I am personally very pleased with its efficient and simple method of working, and believe that it will be 
adopted in other | Urban Districts where extended Systems of Sewerage are not able to be carried out.” 





Ask for New Catalogue 
of Hose for Flushing and 
Watering Be 2: 


























~~ SAFETY 


BRITANNIA sitar 





Will use any kind of CRUDE or REFINED petroleum 
without alteration or constant cleaning. 


No Lamp. 


No Air Pump. No Air Fan. 


No Ignition Tube. 





No Gravity Feed. 


Write for Terms of Agency :— 


THE BRITANNIA ENGINEERING 6CO., Lt, 


abegeesys hese 


ENG. 


MERRYWEATHER & SONS, 


oe Greenwich Road, S.E., London. 


OIL ENGINE. 


Contractors to Admiralty, War Office and India Office. 


Arranged for Hand, Horse or 
Motor Draught. 


ADVANTAGES: 


causing @ nuisance. 


from Actual Users of 
MERRYWEATHER EXHAUSTERS. 


Write for Iilustrated Lists, 690™. 
wy MERRYWEATHERS’ EXHAUSTER 
IN USE. 


VALVES! VALVES! 


TURNBULL’S SAFETY, STOP, CHECK, 
SLUICE AND REDUCING VALVES. 


SEND FOR VALVE SHEET. - 1664 


ALEX. TURNBULL&CO., Ld. , Bishopbriggs. 


Telegraph—Valv wae Western Union & A BC, 





HIGH- SPEED VERTICAL MULTI-OYLIKDER 
GAS ENGINES, STEAM ENGINES, STEAM BOILERS 
AND SAWING MACHINERY. 


See large Advertisement page 55, Dec. 24. 


E. S. HINDLEY @ SONS, 


BOURTON, DORSET, 
_And 11, Quskw Vicrenta Sraser, Loxpon, ro 


The GONTRAFLO CONDENSER 
COMPANY. Lid., 


St. Stephen's House, Victoria Embankment, 
Westminster, LONDON, 8.W. 


For large Advt. ee RE, i 


ATLAS 


BEST WHITE 
ANTI - FRICTION 


METAL 


Address— 
62, Queen Victoria Street, Sead wil 


WATER 
SUPPLIES 


From 

















/ |ARTESIAN TUBE WELLS 


AND “ABYSSINIAN” TUBE WELLS. 
AIR LIFT PUMPING PLANT. 


Le Grand & Sutcliff, 


Artesian Weil and Waterworks Engineers, 
125, BUNHILL ROW, sus 








LONDON, E.C. 
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SWITZERLAND. 


Well-connected Firm Wishes 


fo ere industrial end. coostre 

and iron for ust, an 
en machinery, suitable specialities ; excellent 
references can be given.—U 175, Offices of of ENGINBERING. 


ire Bricks and Silica Bricks. 
—_ Foreign and Colonial AGENTS 
WANTED for High-class Material. 
Address, 602, Offices of ENGINEERING. 


eorge L.Scott, Engineer and 

hin, pe yes Member of South Wales Insti- 

tute A+ 8 ardiff and Swansea Exchanges, is OPEN to 

UNDERTAKE INSPECTIONS of Plant, Material and 

Coal, also Oheck-weighing of Shipments. Permanent 

staff retained for check-weighing.—Address, 13, Dock 
Street, Newport, Mon. U 826 


Meters of Tube-making Plant 


NVITED to SEND PARTICULARS 
¥ their MANUFACTURES.—Address, U 807, Offices 
ENGINBERING. U 307 


Wanted, Indices to 
ENGINEERING, January to June, 1893, and 
7 co ome 1894, two copies of each ; state price. 

R 306, Offices of ENGINEBRING. 806 
Hvy ‘Machine Tool Builders 
Yorkshire af 


a in either Lancashire or 

REQUEST ED to CORRESPOND with 

sole agents for medium s'ze machine tools who have 
full facilities for securing orders. 

Address, U 372, Offices of ENGINERRIXG. U 872 

Fractories, Shipbuilders, Con- 

structional Engineers, and others wee STEEL 

and IRON SCRAP MATERIAL for — , during 

the first six months, 1910, please send full particulars | Le 


to SIMON MENZEL, 15, Seething Lane, E.O. Bankers: 
London and South- Western Bank, Fenchurch ae 
E.0, 























AUCTION SALES, 


heatley Kirk, Price & Co. 


(Established 1850.) 


Auctioneers 
AND VALUERS OF 9601 
ENGINEERING WORKS, PLANT AND STOCK. 
46, WATLING STREET, LONDON, E.C. 
16, ALBERT 8Q., 26, COLLINGWOOD S8T., 
MANCHESTER. NEWCASTLE-ON-TYNB. 
Telephones & Telegrams at each Address. 


()ftice of M* Leon Barbaut, 


SOLICITOR 
AT NO. 23, RUE DES ‘RESERV OIRS, 
VERSAILLES, 
SALE AT THE PALACE OF JUSTICE AT 
VERSAILLES, 
Tuvrspay, te 13th January, 1910, at Noon, 
n One Lot 0} ay is 

First.—Of ene  INDUSTRIA ESTABLISHMENT, 
known as ETABLISSEMENTS BERTIN FRERES, 
used as factory or works for the construction of iron 
boats, situated at Bezons, Quai de Seine and Rue 
Michel Carré prolongée, with a frontage of about 
130 metres. 

Second.—Of the FIXED INDUSTRIAL MATERIAL 
and TOOLS, having become fixtures used for the con- 
struction of iron boats. 

(For details see poster.) 
Starting bid 250,000 francs. 
ly at Versailles to Messre. BARBAUT, SECOND, 
LEGRAND, Solicitors; to Me. MAISON, Attorney, at 
Argenteuil; to Me. FROGER, Notary, * COMPOINT, 
Surveyor ; and on the spot for visiting on Tuesdays, 
Thursdays and Saturdays from Two to Four p. m 


~~ {TO MAOHINERY DEALERS. 


essrs. Dann & Lucas will Sell 


by AUCTION, at the West Kent Sewer 
Outfall Works, near Dartford, Kent, at the Annual 
Sale of Hay and Straw, on WEDNESDAY, 12th January, 
1910, at Twelve o'clock, precisely, 
Four RIGG’S HYDRAULIO ENGINES 
and a quantity of WROUGHT and CAST IRON. 
Particulars of the AUCTIONEERS, Dartford, Kent, 
and 23, Budge Row, E.C. U 348 








U 328 
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FOR SALE. 
Gteam (Ai ates’) Boilers. 


Vertical, Loco., Cornish, Launch, Field-tube; also 
Air Receivers, Feed-water Heaters, ‘Oylinders, &.— 
Tue GrantTuam Borer & Crank Co., Lap., Grantham. 


L{sdraulic Pumps(3 Sets), 2in. 

and 3 in, rams. Belt-d¥iven, geared Cameron 
STEAM PUMP, cylinder 12 in., ram 7} in.—For speci- 
fications, address J. LIGHT, Wolverhampton. _U 334 


Re Sale, English Patents of 


Guilleaume’s Sectional Water Tube Boiler.— 
Apply to 0. GUILLEAUME, Neustadt ad. — 
Germany. 


Fe Sale, 67 Volumes Minutes 


Proceedings Inst, NS pede Sree XCV.-OXXX. 
and OXXXIL.-OLXIL; also seven Volumes Proceedings 
Inst, Mechanical Engineers, 1888-94 ; all bound. Price 
£9.—Address, U 356, Offices of ENGINERRING, U 358 


NEW DREDGING PLANT FOR SALE. 


(fered for Sale, an entirely 


new BUCKET DREDGER, hourly output 480 


cubic yards, fren ty 8 a et ers main 


comepent) capacity of 
And en 

















Sale, immediately, Steam- 


r 
rr RIVEN ELEOTRIC LIGHTING PLANT, con- 
f:—100 B.HP. Tangyes Horizontal Engine 


with ckering Governor, 75 Ib. steam re ; Four- 
— Bruce-Peebles Dynamo, compound wound, 300 

, 255 volts. ; Switch Board, three Marble Panels, 

Voltmeter. "and Ammeter. May be seen in 
operation. —Further particulars may be obtained — 
and offers to be sent to, HURST, NELSON & OO., 
Ltp., Motherwell. U 296 


NEW INVENTIONS. 


Bu and Roller Bearings.|/; 


FRICTIONLESS DRIVES. 


“UNIVERSAL SWIVEL” 
BLOCKS AND HANGERS. 


BEARINGS FOR SHAFTS, WHEELS, 
AXLES AND MOTORS OUR SPECIALITY. 





PERFECT PLUMMER 


MAIR, NIXON & FERGUSON, Lr., 
KETTERING. 
N°: 84 Brown & Sharpe 
AN SINGLE PULLEY. DRIVE UNIVERSAL 
MILLING MACHINE. 

No. 3 Cincinatti Universal Milling Machine. 
No. 3 Parkinson Universal hae = J Machine. 
No. 1 Brown & Sharpe Plain Millin; 
No, 5 Brown & § Plain Milling Machine. 
Loewe Horizonfal Plain Milling Machine No. 12. 
No. 22 Garvin Vertical Milling Machine. 
Guest Full Universal and Cutter Grinder. 
= lex 4-spindle Automatic Screw Machine, 1} in. 
onde 6 in. centre by 6 ft. bed 8.8, & 8.0, Lathe. 
22 in. swing by 8 ft. bed 8.S. & S.C. Reed Lathe. 

9821 


JOHN MAONAB, Ran —. a 


732 





Tel: 78, Hyde. Tel, aaa: 


or Sale:— 

PITCHED IRON ROOF, 180 ft. long by 100 ft. 
span ; two bays. 

Ditto, 170 ft. long by 60 ft. span. 

Ditto, 160 ft. long by 60 ft. span. 

Ditto, 182 ft. long by 42 ft. 4 in. span. 

Ditto, 58 ft. 8 in. long by 28 ft. 6 in. span. 

Ditto, 64 ft. 4 in. long by 29 ft. 6 in. span. 

Ditto, 1 180 ft. long - 70 ft. span. 


S sre wa 


—— GIRDER BRIDGE, 88 ft. long by 14 ft. 8 in. 
e, for nee, track of rails, 
STEEL. CHIMN 'Y, 120 ft. high by 7 ft. diam. 


Ditto, 49 ft. high by 8 ft. 10in. diam. 

Ditto, 56 ft. high by 4 ft. diam. . 
Ditto,"50 ft. high by 8 ft. 6 in. diam. 

Ditto, 50 ft. high by 3 ft. diam. 

Ditto, 40 ft. high by 3 ft. diam. 

Two ditto, each 36 ft. high by 3 ft. 6 in. diam. 

Ditto, 30 ft. high by 4 ft. 2} in. diam. &e., &c. 
Machinery let out on hire or sold on purchase hire. 
Send for Catalo = Inspection Invited. 
THOS. W. WARD, ALBION WorkK8, SHEFFIELD. 
Telegraphic ‘Address : “Forward, Sheffield.” 6522 


[the 


RAILWAY aes WAGON ogg TRAMWAY 


or Sale, a Bargain, Well- 
equi SHIPYARD, ha... ~ unique facilities 

and Patent Slipway up to 800 tons, in the South-West 
of England.—Write, B., care of C. J. WALKER’s Adver- 
tising Agency, 24, Goleman Street, London. U 342 
i iverpool.—Opposite the 
Clarence Dock. — LARGE and lofty SHEDS, 
covering an area of about 3000 square yards, lately 


occupied by Joun Jonzs & Sons, Engineers, and suit- 
on or engneetin or ——— ig premises or for 





On COOKS leasehold.— 
swe w. DAVIDSO SON, Ars 6, Castle Street, 
Liverpool. U 202 





Hxtensive Freehold Premises 


FOR SALE, at present in the occupation of a 
firm of Printers. Situated in the West Riding of Y: ming 
shire, 10 miles from Leeds and Bradford. Complete 
with boiler, engine, shafting, &c., also complete suite 


of offices. 
Address, U 318, Offices of ENGINEERING. U 318 


Fo Sale, Large Shipbuilding 
YA 


The Bankrupt nes of the NORDSEEWERKE 
EMDER WER D DOCK COMPANY, Emden, 
Germany, TO BE. BOLD by the undereigned H. 
+ a meme Assignee to the Bankrupt Company’s 

ate. 

It stands upon about 67 acres of land most advan- 
tageously situated on the State Railway, having a large 
network of railw: mys! lines on the Company’s land. 

The PLANT and -”~ ILDINGS comprise :— 

Buildings Slips, 250 

Large covered Snipsbuildings Hall. 

Cranes, with all the necessa: a hes Forges, 

Engine, Ship and Locksmiths’ Too 

Carpenters’, Sawyers’, and Painton’ Workshops, 

arehouse, Timber Sheds. 

Gas and Steam Central Powe?, 375, 90 LHP. 

Electric, Hydraulic, and Pneumatic Plant. 

Floating Dry Dock, lifting ships up to 390 ft. long 

and 47 ft. beam, and a tonnage of 3700 tons in 
about 40 minutes. 

Lighters, Stores. 

FloatingPower Station, 120 LHP. 

All of the most up-to-date construction. 

Offices and Dwelling Houses. 

All to be old under the most favourable conditions 
as a Going Concern, with the continued use of the 
present Company’s name, 
aap peigan for further particulars to be addressed 


H. HABERFELDER, 
Solicitor and Notary. 
U 375 





Emden, Germany. 
evens 





MISCELLANEOUS. 


Glasgow Railway 
Engineering Company, 


GOVAN, GLASGOW. 
London Office—12, Victoria Street, 8.W. 
MANUFACTURERS OF 





AND AX 
a AND WAGON IRONWORK, also 
AST-STEEL AXLE BOXES. 








EX-STEEL WORKS—FORMERLY UNION 
METALURGIQUE D’HOBOKEN, 


Fre Sale.—All Material and 


PLANT from above-mentioned quite modern 
works, consisting of :— 


H.. 


WAGONS. ELECTRIC CARS and LIGHT RAILWAY 


Forewe, Suirn Work 


Tue GLAsGow Routine Srock AND PLANT WORKS. 


Nelson & Co., Ltd., 


LDERS OF RAILWAY CARRIAGES, 


RoO.LIne STOCK OF EVERY DESCRIPTION. 
Makers of WuexLs and Axes, Raiway PLANT, 
IRON AND BRass CastiNnas. 
Registered Office and Chief Works : rere 





3- 

mps ; 65, 80 and 125 HP. Electric a 

1L—Three Martin Open-Hearth Furnaces. 
electrically operated loaders, foundry ie ballon 
ingot mou &e. 

II1L—Battery of Gas Producers, consisting of 14 sets 
and one large gasometer. 

IV.—One Bloom Rolling Mill, with carrying rolls 
on either side ; one Hydraulic Shear ; four 
Steam Boilers of 100 square meters heating 
surface, 9 atm. pressure, of the Germeau 
type, with internal corrugated fireboxes ; 
one Electric Travelling Crane, &c. 


I.—A Central Plant for ey rey BR three arse Manchester Office: Northern Assurance Bdgs, Albert Sq. 
Generating a ae be — London Office : 14, Leadenhall Street, no 
hase current, aes and jom- 
P ound Tandem 800 HP. Steam En ne; Ver See Illustrated Advt. page 83. 3382 
uble Pumps ; one Hydraulic ton o. ® 
Accumulator ; three 3-Piston. Hydraulic W. MacLellan, Limited, 


Pp« 


RAILWAY IRONWORK, BRIDGES, ROOFING, &c. 


OLUTHA WORKS, GLASGOW. 

MANUFACTURERS OF 
RAILWAY OARRIAGES AND WAGONS 
OF BVERY DESCRIPTION, 


Ohief Offices: 129, Trongate, GLaseow. Od 8547 
Registered Office: 1084, Cannon 8t., London, E.O. 


See our other Advertisement, page 65. 








V.—One Rolling Mill, for thick and a plates ; 
powerful Shears for the cutting of plates; 
one no cone — Oompound Tandem 650 HP. 


VL—A Central Condensin Plant, Air Pumps, 
Suction Pumps, Forcing Pumps, &ec, 
VIlI.—One Merchant Three-High 350 mm. diam. 
Rolling Mill, with a 600 mm. diam. Roughing 
ood riven by 450 and 325 HP. electric 


Vill. —one “Three-High 270 mm. diam. Rolling Mill, 
th a 550 mm. diam. Roughin ail driven 

= ty an electric motor of 325 Shears 
= the cutting of billets, caianas Shears, 


[ibe Metro 
MATED RA 
WAGON COMPANY, Lamrrmp. 
IRONWORK of every description. 
LANCASTER ; 


BIRMINGHAM ; OLDBURY, 


Hi 
6410 (six lines). Telegrams: 


olitan Amalga- 


WAY OARRIAGE 


_—_ 95! 
Makers of RAILWAY ROLLING STOCK and 


MancuestsR; LANCASTER, 

BinMineHAM; SALTLBY, 

INGHAM ; PBTERBOROUGH. 

London Offices—36, VICTORIA STREET, WESTMINSTER. 

‘ead Office—SALTLEY, BIRMINGHAM. "Telephone No: 
“ Metro, gham.” 


Works :— AsHBURY, 
BRITANNIA, 





le Shears, Guillotine Shears. 

IX. <Qeaamnion and Boiler Shops. A_ large 
number of Machine Tools, Lathes, Keren 
Machines, Slotting and Milling Machines, 
+ eo Boring Machines, Hydraulic Riveting 


es, &c. 
x—Fotnsries: 5: Oupein Smelting Furnace, 6000 and 
3000 per bour, One Gear 
Foundry Ladles, hag 4 
lators, two Jib Oranes, ~~ Crushers, 


rators, Cable Transporters, absolutel 
bles of 40, 25 and 12 mm. diam . 
XI. ~1000 “toma of Oast-iron Plates for paving 
puspeors; Pes S, i ont 3S Be per 


RAILWAY-CARRIAGE AND WAGON O0O., Lt., 


tons de Flasks for Foundry Purposes, a P . 
A ti of Cast-i Pipes, 
Ditwa Sioel Tubes, Riveted Plates, Valves Railway Carriages, 
X1—coals Railway Wagons, 


Midland 


Mrptanp Works, BinminenamM ; and 
Assay Works, SHREWSBURY. 
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Tram Cars, &c., &c. 





; Anchor furnaces, &c. 
XII. _¥ire Bi Bricks, 0 —— 
great deal 


7s or sheet-iron &c., and 
a © goods, of which it is 
impossible to Be detailed particulars 

For fuller particulars apply to :— 


here. 
was UE | & FILS, Offices in Hoboken 





Mr. H. BOOOART-LEBRUN, in Namur. 


R. Y. Pickering & Co., Ltd. 


). 
BUILDERS of RAILWAY CARRIAGES & WAGONS. 


(EstasiisHeD 1864 


MAKERS of WHEELS and AXLES of all kinds, 
RAILWAY WAGONS for HIRE. 


Chief Works and Offices : 


WISHAW, near GLASGOW. 8353 





Messra, L. VAN HOOFSTADT & OO., in Merxem- 





lez-Anvere. uN 


London Office : 


be Let, 57 and 59, Com 


Lavecpo! or to R. HERBERT DOYLE, Estate \ Apeat 
n Street, Liverpool. 





[Tbe Clerkenwell Bngincers, 
17, CLERKENWELL OLOSE, E.0 Lr, 
—— GENERAL ENGINEERS, —~— 


Including Profiling. 
WITH LATEST UP-TO-DATE TOOLS. 688 
CAM AND GEAR-OUTTING FOR THE TSADE, 
Telephone—HOLBORN 2142. Prompt Delivesies, 
Nat. Tcl: 


Steam Launches. —_,,X**.""!: 
ctoria, 


WATLING Woxks 
Kidward Hayes, srony enrich. 
a TUGS and LAUNCHES in IKON an@ 
STEEL. Machinery constructed for boats bui!: a! broad, 
Simple or My gy London Office: 9, Br: ige St, 
Westminster, 8. See Illustrated Advt. each month.. 
HIGH-OLASS 


2174 
Delt Metal. ENGINEERING ALLOYS. 


Forgings, Castings, Bars, Sheets, Wire, Tubes. 
THE DELTA METAL OO., Lrp., 758: 
Offices and Works: East Greenwicn, LON! DON, SE 


CRAVEN & CO., 


P. _GRA\ Photegraphers, 
WHETLEY GROVE, 
MANNINGHAM, BRADFORD. 


Skilled Operators sent to all parts. 
Prints, Half Tone and Line Bloc ot! ; Or from 
ners own negatives. Blue ts at shortest 
Engineers’ and Architects’ tracings. 8731 


Cc OOLING J OWERS 


PURIFYING PLANT 
FoR GASES. 

Zschocke’s Engineering Co., 

D. BENTHAUS, Representative, 
46, Bank Street, SHEFFIELD. 


JOHN. SPENCER. kL. 


¥ WEDNESBURY. 
ROW Bo STHHL 287 


UBES 


POLES, STEAM..MAINS, TUBULAR PILES, &. 


SHIPBUILDERS, 
MARINE ENGINEERS, 


SEE DISPLAYED ADVERT. ALTERNATE WEEKS. 


CRABTREE & OO., Lt, 


GREAT YARMOUTH. 586 


















































MERCHANT BARS, FLATS, ROUNDS, SQUARES, ANGLES 
TEES, OVALS, &c., IN EITHER IRON OR STEEL, 
SIEMENS-MARTLN OR BASIC. 


Tele. Add.: “ Hoops,” 


5 Ties and all other purposes. 
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splayed ; also for Cotton 
The Motherwell Iron 
and Steel Co., Ld., Motherwell, §.8. 











os] TheSHIELDS ENGINEERING 


and DRY DOCK CoO., Ltd., 
NORTH SHIELDS, 


MAKERS OF 613 


MARINE ENGINES. 


See our Advertisement in last and next week's issue. issue. 


COAL ELEVATING 
STORAG E PLANTS. 


MANY ERECTED. INSPEOTION INVITED. 


SIMON-CARVES, Ld., 7 sMecyecren. 


MANCHESTER. 
TO ARCHITECTS, BUILDERS AND ENGINEERS. 
“TRUE TO SCALE.” 


Black Line Prints 


Permanent. Done on any Paper or ae 
Particulars on application. 











A Large Stock of all Requisites for the Drawivs ae 
W. F. STANLEY & CO.., Ltd. 
13, Railway Approach, LONDON BRIDC!. be 





8, Victoria Stagst, Westminster, 'S.W. 


Telephone 871, Hop. Telegrams—Tribrac 





TO MANUFACTURERS AND OTHE: 


oO 

T MERCIAL ROAD, LIVERPOOL. 2 t 

Sandhills Station, lately in the occupation .; Ww 
Vurnon & Soxs, Millers, but very suitable for .. neral 
manufacturing purposes ; five floors, includin: base. 
ment; area of each floor about 310 square yards : boiler 
engine and economizer and main shafting in , sition 
can be treated for with the former tenants if des red. 
For 7g apply to PEACOCK, GR!CORY 
and SON, citors, 7, Union Court, Castle 


\xent, 


UNDERTAKE ALL OLASSES OF MACHIN NING,. 





eel - 


i 
. 



















(Bren | SF PES T 


et ee 


SPESP, 'SRTPRS © Le. 


























DEc. 31, 1909.] 
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BALDWINS L® 


LONDON WORKS: 
5, Fenchurch Street, E.C. 
LONDON OFFICE: 
Orchard Place, Blackwall, E. 











IRON ROOFS 


AND 


BUILDINGS. 





GALVANIZED GORR®: 
wwo PLAIN SHEETS. 
TANKS & CISTERNS. 








Sole Makers of 
THE IMPROVED 


HOT WATER TANKS, 


FITTED WITH 


BRAIN’S Patent MANHOLE 
COVER and SOLID CORNERS 


Registered Design, 
ALSO OF 


Leech’s Patent Welted 


CIRTERNS: 












CALVANIZERS 


lls2 LOWEST PRICES WITH PROMPT DELIVERY. 2s 
‘a IN OPERATION AT 
LONDON SHOWROOMS GS 

4 a 
LOE: w =: os 
aq] AUTOMATICS |<: 

h Wits jam 
| SCREW NICKING ATTACHMENT. 4 
maf] THE BEST FOR "am 
hi RAPID HIGH-CLASS PRODUCTION. 

| | hie 
AS Be onto «D9 


PNEUMATIC AUTOMATIC. EJECTORS 


FOR RAISING 


Sewage, Sludge, Pail Contents, &e. 


Rangoon, Karachi, Boshbay, Reais Town, Eastbourne, 
Southampton, Norwich, Ipswich, Hampton, 
Staines, Felixstowe, Houses of arliament, Westminster ; 
and many other places. 


AIR COMPRESSING MACHINERY. 


COMPRESSED AIR LIFTS 
For Raising Water from — Boreholes, &c. 


For Estimates and Full Particulars apply 618 


_ |HUGHES & LANCASTER, 16, Victorla st. London, $.W. 


“ ALBRECHT ” “GREAVES’” BLUE LIAS LIME 


(Burnt Leer. 24 Pew sett of THE 
_ Ana PORTLAND CEMENT. 


The above, also PATENT SELENITIC (prepared from “Greaves” 
Sean Save Seat delivered per rafl and canal in owners’ » 
covered ks and boats to all of the country, also carted 
jirmingham and don. 80 years’ reputation. 
Highest references. 

















DRILL CHUCK. 


Self-centring and self-gripping of greatest capacity. 
The Best Chuck for High-speed Drills. 
Will change your drill without stopping —— 


GREAVES, BULL & LAKIN, Lim. 


Chief Office: HARBURY, LEAMINGTON. Bm c Address, 
Greaves, W. Tocerans London Fas 9, Grov Se 


ae Se N.W. London. , Birming! 





we es 
yt 


R. BECKER & CO. , 53, City Road, London, f E. C ebaeaiicat-teeanentamenanad tains 


carruTHERs PUMPS. 


J. H. CARRUTHERS & CO., Ltd., 


POLMADIE IRONWORKS, 
See large Advertisement in first week in each month. 9762 GLASGOW. 

















"MEASURES Be 


_ | 53° SOUTHWARK ST LONDON se a 
& PITLAKE, CROYDON. 


| STEEL JOISTS 

| GIRDERS, STANCHIONS| 
| CASTINGS oF EVERY DESCRIPTION 
Wal x1/c7, & ESTIMATES FREE. 

















LENIX Drive. 


Pattern Making 


Motor and Intricate Work a Speciality. 
NEW ENGINE C@., 


ACTON HILL WORKS, 
wir gosta LONDON, hp 
: 100, Ealing. 


ENTWISLE a GASS, Lo 

me lee 
STINGS up to 10 TONS. 

BLEACHING, “DYETn a PRINTING 


THOS. RYDER & SON, 


TURNER BRIDGE WORKS, 
Tonae, BOLTON. 


HIGH-SPEED LATHES, 


BEBAVYT CuTsS. w17 
SEE DISPLAYED ADVERTISEMENT DEC. 24th. 


The Seculoria Bronze Go., 


Sole Manufacturers of 


~| “§ECULORIA” ANTIFRICTION 
avo. MALLEABLE BRONZES. 


AGENTS WANTED. 
Phone—Dzprrtrorp, 1015. East EEG 


DRUMMOND BROS.,L* 


Small High - Class 


LATHES. 
Engel Works, near Guildford, Surrey. 


See Advertisement last and next week. 

















Water Turbines, Pipe Lines, 
Turbo Pumps, Tachometers, 
Flexible Couplings, ~° 


JENS ORTEN - BOVING & CO., 
9}, Union Court, Old Broad Street, E.C. 


B= ot 
LONDON ‘i We AARON 


MARINE as 


B WOVE WIRE 


ALL MESHES ano GAUGES. 
Rd. JOHNSON, CLAPHAM & MORRIS, ld,, 


MANCHESTER. 


LIDGERWOOD 
Pile Drivers, Hoisting Engines 


for BUILDERS and CONTRACTORS. 


LIDGERWOOD MANPFG. CO., 525 
Caxton House, Westminster, LONDON, S.W. 


THE STANDARD ENGINEERING CO., Ltd., 


— LEICESTER, — 


FOR 
CAST-IRON and STEEL PLATE FANS, 
DUST, FLUFF, and WOODWORKING 
REFUSE COLLECTING PLANTS, 
HEATING, Lnaesapae way hs and FORGE io 


IMPROVEMENT IN THE 
WORKING OF SAND FILTERS 


(Puech-Chabai System). 


W. CLEMENCE, Kixesway Hovss, Kuvesway, 
Tel. No, 5652 Gerrard. Lonpon, W.0. 9886 

































on receipt of business card, 





Lupw. LOEWE & Cco., LTD., 
30/2 (opp. 109), Farringdon Road, London, £.¢. 
129, Trongate (P. & W. MACLELLAN, Ltd.), GLASGOW. 
Telegrams—‘‘ Loewe, London.” 9968 Telephone—1707, Holborn. 





LIFTS & GRANES 


ELECTRIC and HYDRAULIC. 





J.G.CHILDS @ Co., Ld. 








of all kinds of IRONWORK. 









HAWTHORN ROAD, 9579 
GREEN, N.W. 
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PORTABLE ENGINES, 2 to 40 N.HP. 


MARSHALL, SONS & CO., LT. GAinsporoven, England, 


Telegrams: ‘‘ Marshalls, Gainsboro’.’ Telephone No. 40 & 41. 


ALSO OF FICES, SHOW ROOMS AND STORES AT 


79, Farringdon Road, LONDON, E.Cc. 


Telegram : “Engine, London.” Telephone No. 648, Holborn. 


And at CALCUTTA and BOMBAY. 





The Grand Prix and 
Diploma of Honour, 


MILAN EXHIBITION, 1906. 





OVER 
135,000 


HNGINES, BOILERS, &c., made. 


Engineers and Boilermakers. 





HORIZONTAL ENGINES up to 1000 HP. 
BOILERS, Cornish, Lancashire, Loco., Vertical, ‘c, 
UNDERTYPE ENGINES, Simple and Compound, 
VERTICAL ENGINES, Simple and Compound. 
PORTABLE and SEMI-PORTABLE ENGINES, 
TRACTION ENGINES, ROAD ROLLERS, and OIL 
TRACTORS. 
THRASHING MACHINERY for all Countries. 
GRINDING MILLS. SAWING MACHINERY. 
GOLD DREDGING PLANTS. 


IIlustrated Catalogues on application. TEA PREPARING MACHINERY, &e. pete 
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CRANES re 


OF ALL TYPES 


PUMP 


PULSOMETER 
ENGINEERING 
co 


ae - LONDON: Offices and Showrooms, 
. 61 & 63, Queen Victoria St., E.C. 


























II YEARS WITHOUT REPAIRS. 


‘** Will you forward me, at your earliest, a new top inlet valve, 
complete with ball and bolts, for No.2 Pulsometer Pump. I 
may say I have run this pump for eleven years, and as this 
is the first part showing wear, I must say, in my opinion it 
is by far the most reliable pump on the market.” 

Write For List No. 7. 





READING: works, 9631 
Nine Elms Iron Works. 


























B. & Ss MASSEY. 


MANCHESTER. 


STEAM HAMMERS 


PATENT BELT-DRIVEN HAMMERS, BAND SAWS FOR COLD METALS. 


BRETT'S SYSTEM DROP STAMPS FOR DIE WORK. 


LONDON OFFICE: St. Stephen’s House, Westminster, S.W. GLASGOW OFFICE: 74, York St. 
BELFAST OFFICE: 93, Ann St. PARIS OFFICE FOR FRANCE: W. COPE & CO., 13, Rue Perdonnet. 


GENOA OFFICE FOR ITALY: EMILIO CLAVARINO, 33 Via XX Settembre. 9620 , 
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